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0HVVDJH�GHV�GLUHFWHXUV�VFLHQWLILTXHV 
 

&pOLQH�$XGHW 
 
-H� VXLV� WUqV� KHXUHXVH� GH� YRXV� SUpVHQWHU� OH�
UDSSRUW� DQQXHO� ����-����� TXL� SUpVHQWH� OHV�
UpDOLVDWLRQV�GX�5$4�DX�FRXUV�GHV�GHX[�GHU�
QLqUHV�DQQpHV�TXH�M¶DXUDL�SDVVpHV�j�VD�EDUUH��
&H� IXUHQW� GHX[� DQQpHV� GH� FRXSXUHV� EXGJp�
WDLUHV��PDLV� GRQW� QRXV� QRXV� VRPPHV� VXSHU�
EHPHQW�VRUWLV��UpXVVLVVDQW�j�UHPSOLU�WRXV�QRV�
REMHFWLIV� GH� VRXWLHQ� j� OD� IRUPDWLRQ�� j� OD� UH�
FKHUFKH� HW�� VXUWRXW�� DX� UpVHDXWDJH� HQWUH� QRV�
PHPEUHV� FRPPH� YRXV� SRXUUH]� IDFLOHPHQW�
YRXV� HQ� FRQYDLQFUH� j� OD� OHFWXUH� GH� FH� UDS�
SRUW��/HV�UHQFRQWUHV�TXL�QRXV�RQW�SHUPLV�GH�
SUpSDUHU� QRWUH� pYDOXDWLRQ� GH� PL-SDUFRXUV�
GXUDQW� FHWWH� SpULRGH� RQW� pWp� GHV� SOXV� IUXF�
WXHXVHV�HW�QRXV�RQW�SHUPLV�GH�SDVVHU�KDXW�OD�
PDLQ� FHWWH� pWDSH� LPSRUWDQWH�� &¶HVW� GRQF�
DYHF� pQRUPpPHQW�G¶HQWKRXVLDVPH�TXH� M¶HQ�
YLVDJH�OH�IXWXU�GH�QRWUH�UHJURXSHPHQW�� 
-H� SURILWH� GH� FHWWH� RFFDVLRQ� TXL�P¶HVW� GRQ�
QpH� LFL� SRXU� YRXV� UHPHUFLHU� WRXV� HW� FKDFXQ�
SRXU�OH�WUDYDLO�TXH�YRXV�DYH]�DFFRPSOL�SRXU�
IDLUH� GX� 5$4� XQ� UHJURXSHPHQW� FRQYLYLDO��
LQFOXVLI�HW�SURGXFWLI��7UDYDLOOHU�SRXU�YRXV�HW�
DYHF� YRXV� IXW� XQ� LPPHQVH� KRQQHXU� HW� MH�
FRPSWH�ELHQ�FRQWLQXHU�GH�SURILWHU�GH�FH� VX�
SHUEH� HQYLURQQHPHQW� GH� UHFKHUFKH� HQFRUH�
ORQJWHPSV��PDLV�GRUpQDYDQW��j�WLWUH�GH�FKHU�
FKHXVH�� $YHF� 5pMHDQ� HW� 3DVFDO�� YRXV� rWHV�
HQWUH�ERQQHV�PDLQV�HW�MH�VXLV�SHUVXDGpH�TXH�
YRXV� VDXUH]� OHV� DFFRPSDJQHU�� FRPPH� YRXV�
P¶DYH]� DFFRPSDJQpH�� $X� SODLVLU� GH� YRXV�
UHYRLU� WRXV� HW� WRXWHV� j� QRWUH� SURFKDLQH� UpX�
QLRQ�DQQXHOOH� 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
5pMHDQ�7UHPEOD\�HW�3DVFDO�6LURLV 
 
1RXV�VRPPHV�WUqV�KHXUHX[�HW�ILHU�G¶rWUH�DV�
VRFLp� j� OD� UpDOLVDWLRQ� GH� FH� UDSSRUW� TXL� Gp�
PRQWUH� OH�JUDQG�G\QDPLVPH�GH�FH� UpVHDX�HW�
VD�FRQWULEXWLRQ�IRUWHPHQW�RULJLQDOH�DX�GpYH�
ORSSHPHQW� GX� VHFWHXU� DTXDWLTXH� WDQW� DX� QL�
YHDX� IRQGDPHQWDO� TX¶DSSOLTXp�� &RPPH�
YRXV� OH� FRQVWDWHUH]�� OHV� GHX[� GHUQLqUHV� DQ�
QpHV�RQW�pWp�SOXV�TXH�IUXFWXHXVHV��PDOJUp�XQ�
FRQWH[WH� ILQDQFLHU�GLIILFLOH��&¶HVW� OH� UpVXOWDW�
GH� O¶HIIRUW� LPSRUWDQW� DSSRUWp� SDU� WRXV� QRV�
PHPEUHV�HW��FROODERUDWHXUV�HW�QRXV�HVSpURQV�
TXH�FHW�HQWKRXVLDVPH�VH�SHUSpWXHUD�HW�FRQWL�
QXHUD� j� VH� GpYHORSSHU� VRXV� OD� QRXYHOOH� GL�
UHFWLRQ��1RXV�WHQRQV�j�SURILWHU�GH�O¶RFFDVLRQ�
SRXU� UHQRXYHOHU� QRV� UHPHUFLHPHQWV� j� &p�
OLQH�� TXL� D� WUDYDLOOp� SRXU� TXH� WRXV� OHV�
PHPEUHV�GX�5$4�UHWLUHQW� OH�PD[LPXP�GHV�
UHWRPEpHV� SRVLWLYHV� GH� FH� UpVHDX�� 0HUFL�
SRXU�VHV�QRPEUHXVHV�DQQpHV�TXL�RQW�SHUPLV�
O¶HVVRU�G¶XQ�UpVHDX�GH�UHFKHUFKH�GH�SUHPLHU�
SODQ� 
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Équipe de direction  
  
$UFKDPEDXOW�3KLOLSSH�-�84$5-,60(5�-�5H�
SUpVHQWDQW�&+8 
$XGHW�&pOLQH�-�84$5-,60(5�-�'LUHFWULFH�
VFLHQWLILTXH 
&KULVWHQ�)pOL[�-�84$5-�UHSUpVHQWDQW�pWXGLDQW 
GH�OD�1R�H�-RsO�-�8��/DYDO�-�5HSUpVHQWDQW�&+8�
��)LQ�GX�PDQGDW���-����� 
'HVFKrQHV�-HDQ-6pEDVWLHQ�-�84$5�-�5HSUp�
VHQWDQW�&+8���)LQ�GX�PDQGDW���-����� 
*DJQp�5HQpH�-�84$5-,60(5�-�&RRUGRQQD�
WULFH� 
/DPEHUW�<YDQ�-�,0/-032�-�5HSUpVHQWDQW�
&+* 
0RULVVHWWH�2OLYLHU�-�8��/DYDO�-�5HSUpVHQWDQW�
pWXGLDQW 
5REHUW�'RPLQLTXH�-�84$5-,60(5�-��5HSUp�
VHQWDQW�&+8��'pEXW�GX�PDQGDW���-����� 
6LURLV�3DVFDO�-�84$&�-�5HSUpVHQWDQW�&+8�
�'pEXW�GX�PDQGDW���-����� 
7UHPEOD\�5pMHDQ�-�84$5-,60(5�-�5HSUpVHQ�
WDQW�&+8 
9DQGHQEHUJ�*UDQW�-�8��/DYDO�-�&RPLWp�GH�GL�
UHFWLRQ��UHSUpVHQWDQW�&+8 
  
   

Comité conseil  
GH�OD�1R�H�-RsO�-�8��/DYDO���)LQ�GX�PDQGDW���-
����� 
%R\HU�-XOLH�-�5pSRQGDQWH�HQ�LQQRYDWLRQ�j�OD�
'LUHFWLRQ�JpQpUDOH�GHV�SrFKHV�HW�GH�O
DTXDFXOWXUH�
FRPPHUFLDOHV��0$3$4� 
&DKX�&KDQWDO�-�,)5(0(5��)LQ�GX�PDQGDW���-
����� 
&RXUWHPDQFKH�'DYLG�-�0HULQRY��'pEXW�GX�
PDQGDW���-����� 
'UDSHDX�$QGUp�-�032��4XpEHF� 
(DVW�3LHUUH�-�3URGXFWHXU �SLVFLFROH 
*RVVHOLQ�6HUJH�-�032��4XpEHF� 
0LURQ�*LOOHV�-�8��GH�0RQFWRQ 
2OLYLHU�)UpGpULF�-�0XVpH�QDWLRQDO�G¶+LVWRLUH�
QDWXUHOOH��)UDQFH��'pEXW�GX�PDQGDW���-����� 
5R\�-XOLH�-�&RRUGRQQDWULFH��7DEOH�ILOLqUH�GH�
O¶DTXDFXOWXUH�HQ�HDX�GRXFH�GX�4XpEHF�LQF� 
  
  
  
 
 

Chercheurs universitaires/
collégiaux 
  
$UFKDPEDXOW�3KLOLSSH�-�84$5-,60(5 
$XELQ-+RUWK�1DGLD�-�8��/DYDO 
$XGHW�&pOLQH�-�84$5-,60(5 
%HOKXPHXU�3LHUUH�-�8��GH�0RQWUpDO 
%HUQDWFKH]�/RXLV�-�8��/DYDO 
%OLHU�3LHUUH�-�84$5 
%UrWKHV�-HDQ-&ODXGH�-�84$5-,60(5 
&KDUHWWH�6WHYH�-�8��/DYDO 
&RPHDX�<YHV�-�eFROH�3RO\WHFKQLTXH 
GH�OD�1R�H�-RsO�-�8��/DYDO� 
'HURPH�1LFRODV�-�8��/DYDO 
'HVFKrQHV�-HDQ-6pEDVWLHQ�-�84$5 
'HZH]�'DYLG�-�84$0 
)UHQHWWH�0LFKHO�-�8��/DYDO� 
*DUDQW�'DQ\�-�8��GH�6KHUEURRNH 
*XGHUOH\�+HOJD�-�8��/DYDO 
*XLOOHPHWWH�0DJHOOD�-�84$5� 
-ROLFRHXU�0DULR�-�eFROH�3RO\WHFKQLTXH�GH�
0RQWUpDO� 
/DPEHUW�5pP\�-�8��/DYDO 
/pWRXUQHDX�/\QH�-�8��/DYDO 
0DUFRWWH�,VDEHOOH�-�84$0� 
5LRX[�&ODXGH�-��84$5 
3ODQWH�6WHYH�-�84$5 
5REHUW�'RPLQLTXH�-�84$5�,60(5 
6LURLV�3DVFDO��-�84$&� 
7DPLJQHDX[�eULF�-�&pJHS�GH�OD�*DVSpVLH�HW�
GHV�ÌOHV 
7UHPEOD\�5pMHDQ�-�84$5�,60(5 
9DQGHQEHUJ�*UDQW�-�8QLYHUVLWp�/DYDO 
9LOOHPXU�5LFKDUG�-�,156-,$) 
:LOVRQ�-DPHV�-�84$5 
  

Chercheurs  
gouvernementaux 
  
&KDERW�'HQLV�-�3rFKHV�HW�2FpDQV�&DQDGD 
&RXLOODUG�&DWKHULQH�-�3rFKHV�HW�2FpDQV�&DQD�
GD� 
'LRQQH�0pODQLH�-�0LQLVWqUH�GHV�)RUrWV�GH�OD�
)DXQH�HW�GHV�3DUFV 
'RUDLV�0DUWLQH�-�$JULFXOWXUH�HW�$JURDOLPHQ�
WDLUH�&DQDGD� 
/DPEHUW�<YDQ�-�3rFKHV�HW�2FpDQV�&DQDGD 
0DUWHO�$QGUp�/�-�0XVpH�FDQDGLHQ�GH�OD�QD�
WXUH 
0F.LQGVH\�&KULV�-�3rFKHV�HW�2FpDQV�&DQDGD 
0LQJHOELHU�0DUF�-�0LQLVWqUH�GHV�)RUrWV�GH�OD�
)DXQH�HW�GHV�3DUFV 
6WH-0DULH�%HUQDUG�-�3rFKHV�HW�2FpDQV�&DQD�

� 
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GD 
6pYLJQ\�-HDQ-0DULH�-�3rFKHV�HW�2FpDQV�&DQD�
GD 
7KLEDXOW�,VDEHO�-�0LQLVWqUH�GHV�)RUrWV�GH�OD�
)DXQH�HW�GHV�3DUFV 
  
  

Chercheurs industriels et as-
sociés 
  
%DGUL�$PLQH�-�&5%0 
%DVWLHQ�$QGUpDQH�-�&5%0 
)UpFKHWWH�0DUFHO�-�5-'�0\WLV�/WpH 
/H�)UDQoRLV�1DWKDOLH�-�%LRG{PH�GH�0RQWUpDO 
1DGHDX�0DGHOHLQH�-�0(5,129 
7LWD�*XJOLHOPR�-�&(50,0�84$5� 
7RXSRLQW�1LFRODV�-�0(5,129 
9DUHQQHV�eOLVDEHWK�-�7UDQVIRUPDWLRQV�G¶DOJXHV�
6HDELRVLV 
  
  

Chercheur affilié 
 
 3LJHRQ�/RXLV-eWLHQQH�-�8��/DYDO 

 
Chercheurs hors Québec 
  
%DEDUUR�-RVp�0)�-�,QVWLWXWR�GH�,QYHVWLJDFLRQHV�
0DULQDV��(VSDJQH 
%HQIH\�7LOOPDQQ�-�8QLYHUVLWp�GX�1RXYHDX-
%UXQVZLFN��1�-%�� 
%HQ�.KHPLV�,QHV�-�,QVWLWXW�1DWLRQDO�GHV�
6FLHQFHV�7HFKQRORJLHV�GH�OD�0HU��7XQLVLH 
%RXGU\�3LHUUH�-�,)5(0(5��)UDQFH 
%RXUJRXJQRQ�1DWKDOLH�-�8QLYHUVLWp�GH�%UH�
WDJQH-6XG��)UDQFH 
&DKX�&KDQWDO�-�,)5(0(5��)UDQFH 
&DOOLHU�0\ULDP�-�,)5(0(5��)UDQFH 
&KD]DUHQF�)ORUHQW�-�eFROHV�GHV�0LQHV�GH�
1DQWHV��)UDQFH 
&ODLUHDX[�*X\�-�8QLYHUVLWp�GH�%UHWDJQH�2FFL�
GHQWDOH��)UDQFH 
&RPHDX�/XF�-�032��1�-%� 
'DYLGVRQ�:LOOLH�-�6LPRQ�)UDVHU�8QLYHUVLW\ 
'XPDV�6\OYLH�-�&HQWUR�,QWHUGLVFLSOLQDULR�GH�
&LHQFLDV�0DULQDV���,QVWLWXWR�3ROLWpFQLFR�1D�
FLRQDO��0H[LTXH 
)ORUHV�$XJXVWR - 8QLYHUVLWp�GH�6mR�3DXOR��%Up�
VLO 
*DJQDLUH�3LHUUH-$OH[DQGUH�-�8QLYHUVLWp�GH�
0RQWSHOOLHU����)UDQFH 
.UDIIH�eGRXDUG�-�8QLYHUVLWp�GH�%UHWDJQH�2F�
FLGHQWDOH��)UDQFH 

0D]RXQL�1DELOD�-�8QLYHUVLWp�GH�OD�3RO\QpVLH�
)UDQoDLVH��7DKLWL 
0H]LDQH�7DULN�-�0XVpH�QDWLRQDO�G¶+LVWRLUH�QD�
WXUHOOH��)UDQFH 
0LURQ�*LOOHV�-�8QLYHUVLWp�GH�0RQFWRQ��1�-%�� 
0RXJHW�-HDQ-/XF�-�8QLYHUVLWp�GX�0DLQH��
)UDQFH 
2¶&RQQRU�1HVVD�-�4XHHQ¶V�8QLYHUVLW\��%HOIDVW��
5R\DXPH�8QL 
2OLYLHU�)UHGpULF�-�0XVpH�QDWLRQDO�G¶+LVWRLUH�
QDWXUHOOH��)UDQFH 
3HUQHW�)DEULFH�-�,)5(0(5��)UDQFH 
3ODQWH�6pEDVWLHQ�-�8QLYHUVLWp�GH�0RQFWRQ��1�-
%�� 
5REHUW�5HQp�-�,)5(0(5��)UDQFH 
5RFKHWWH�5pP\-�8QLYHUVLWp�GX�1RXYHDX-
%UXQVZLFN��1�-%�� 
6FKUDGHU�.HYLQ�-�7KDG�&RFKUDQ�5HVHDUFK�
&HQWHU��86$ 
6LDK�$KPHG�-�%ULWLVK�&ROXPELD�&HQWHU �IRU �
$TXDWLF�+HDOWK�6FLHQFHV��&�%�� 
7KRX]HDX�*pUDUG�-�8QLYHUVLWp�GH�%UHWDJQH�
2FFLGHQWDOH��)UDQFH 
9DJQHU�0DULH�-�&156 
  

Chercheurs postdoctoraux 
  
$OERX\�&DPLOOH�-�3� $UFKDPEDXOW��'� *UDYHO��-�
-&� %UrWKHV�-�84$5� 
%RXJDV�%pUpQLFH�-�/��%HUQDWFKH]�-�8��/DYDO 
&{Wp�&DUROLQH�-�1��$XELQ-+RUWK�-�8��/DYDO 
'URXLQ�$QQLFN�-�&��0F.LQGVH\��3��$UFKDP�
EDXOW�-�84$5-,60(5 
)HUFKDXG�$QQH-/DXUH�-�/��%HUQDWFKH]�-�8��
/DYDO 
*HQDUG�%HUWUDQG�-�5��7UHPEOD\��%��0\UDQG��,��
0DUFRWWH�-�84$5-,60(5� 
*RVVHOLQ�7KLHUU\�-�/��%HUQDWFKH]��&��$XGHW�-�
8��/DYDO 
0DULQH�+ROEDFK�-�5��7UHPEOD\��-��&{Wp�-�
84$5�,60(5 
.XVFKH�+HQULN�-�/��%HUQDWFKH]�-�8��/DYDO 
/DFRVWH�eOLVH�-�3��$UFKDPEDXOW�-�84$5�
,60(5 
/DFRXUVLqUH-5RXVVHO�$QDwV��-�/��%HUQDWFKH]�-�
8��/DYDO 
/DSRUWH�0DUWLQ�-�/��%HUQDWFKH]�-�8��/DYDO� 
/D]DUWLJXHV�$QJpOLTXH�-�3��6LURLV��&��5REHUW�-�
84$& 
/H�/X\HU�-pUpP\�-�/��%HUQDWFKH]��:��'DYLG�
VRQ�-�8��/DYDO 
/OHZHOO\Q�0DUWLQ�-�1��'HURPH�-�8��/DYDO� 
0HMUL�6DKDU�-��5��7UHPEOD\��*��9DQGHQEHUJ��
&��$XGHW�-�84$5�,60(5 
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0RRUH�-HDQ-6pEDVWLHQ�-�/��%HUQDWFKH]�-�8��
/DYDO 
3DYH\�6FRWW�-�/��%HUQDWFKH]��&��$XGHW�-�8��/D�
YDO 
3ROOHW�7KRPDV�-�3��$UFKDPEDXOW��&��0F.LQG�
VH\�-�84$5-,60(5 
5RXJHPRQW�4XHQWLQ�-�/��%HUQDWFKH]�-�8��/DYDO 
6XWKHUODQG�%HQ�- /��%HUQDWFKH]��&��$XGHW�-�8��
/DYDO 
7RXSRLQW�1LFRODV�-�)��2OLYLHU��5��7UHPEOD\��7��
0H]LDQH�-�84$5�,60(5 
7UHPEOD\�,VDEHOOH�-�+��*XGHUOH\�-�8��/DYDO 
9DUHQQHV�(OLVDEHWK�-�0��*XLOOHPHWWH�-�84$5 
  
  

Étudiant(e)s au doctorat 
  
$GRXPDQGMDOL�*UDWLHQ�-�/��%HUQDWFKH]��'��
.KDVD�-�8��/DYDO 
$JUD�9DVFRQFHORV�/HDO�,QrV�-�5��7UHPEOD\��3��
$UFKDPEDXOW��$��)ORUHV�-�84$5�,60(5 
$WD�$PLQD�-�-��:LOVRQ��%��8UOL�-�84$5 
%DVVL�/DpOLHQ�-�3��6LURLV��5�7UHPEOD\�-��84$5�
,60(5 
%HQHVWDQ�/DXUD�-�/��%HUQDWFKH]�-�8��/DYDO 
%HQ�<RXQHV�0RKDPHG�.KDOLID�-�1�7��(O�0H�
QLI��5��7UHPEOD\�-�)DFXOWp�GHV�VFLHQFHV�GH�%L�
]HUWH 
%HUJHU�&KORp�-�1��$XELQ-+RUWK�-�8��/DYDO 
UHPEOD\��0��+HLW]�-�8��GH�6KHUEURRNH 
%RXKOHO�=HLQHE�-�5��7UHPEOD\��,��0DUFRWWH�-�
84$5-,60(5 
&KHDLE�%DFKDU�-�1��'HURPH�–�8��/DYDO 
&KULVWHQ�)pOL[�-�3��%OLHU�-�84$5 
&ODYHDX-0DOOHW�'RPLQLTXH�-�<��&RPHDX��%��
&RXFHOOHV��%��&OpPHQW�-�eFROH�3RO\WHFKQLTXH 
'DQFHWWH�5DSKDsOOH�-�-�-&��%UrWKHV�-�84$5�
,60(5 
GH�%RXWUD\�0DULH-/DXUH�-�6��'RUQHU��<��&R�
PHDX�-�3RO\WHFKQLTXH 
'RUDQW�<DQQ�-�/��%HUQDWFKH]��5��5RFKHWWH�-�8��
/DYDO 
'XSRQW�&\U�%HUQDUG-$QWRQLQ�-�3��%OLHU��1��/H�
)UDQoRLV�-�84$5� 
)RUrW�0DUWLQ�-�5��7UHPEOD\��)��2OLYLHU�-�
84$5�,60(5 
)RXEHUW�$OLQH�-�0��&XVVRQ��3��6LURLV��0��0LQ�
JHOELHU�-�84$&� 
*DJQRQ�+pEHUW�)UDQoRLV�2OLYLHU�-�1��$XELQ-
+RUWK�-�8��/DYDO 
*DLOODUG�0pODQLH�-�&��$XGHW��/��%HUQDWFKH]�-�
84$5�,60(5 
*DXWKLHU�-HII�-�1��'HURPH��6��&KDUHWWH�-�8��
/DYDO 

*KLQWHU�/pRSROG�-�&��$XGHW��<��/DPEHUW-�
84$5�,60(5 
*RVVLHDX[�3KLOLSSLQH�-�'��*DUDQW��3��6LURLV�-�
8��GH�6KHUEURRNH 
*RXUWD\�&OpPHQFH�-�&��$XGHW��-�=DERQLQR�-�
84$5�,60(5��,)5(0(5 
*UHFLDV�/XFLH�-�1��$XELQ-+RUWK�-�8��/DYDO 
*XLOORX�(IIODP�-�5��7UHPEOD\��1��7RXSRLQW�-�
84$5�,60(5 
+pQDXOW-eWKLHU�/RXLVH�-�*��9DQGHQEHUJ�-�8��
/DYDO 
.DVSHU-9RHONO�&ODXGLD�-�%��7DERUVN\��1��$X�
ELQ-+RUWK��0��.|OOLNHU�-�8QLYHUVLW\�RI�%HUQ 
.DPDGD�'DLJR�-�'��5REHUW�-��0HPRULDO�8QL�
YHUVLW\ 
.DVWHQ�3DXOD�-�5��7UHPEOD\�-�8QLYHUVLW\�6DR�
3DXOR 
/DUDPpH�%HQMDPLQ�-�*��9DQGHQEHUJ�-�8��/DYDO 
0F&UHDG\�9LFWRULD�$QQH�-�1��2¶&RQQRU��3��
$UFKDPEDXOW�-�4XHHQ¶V�8QLYHUVLW\ 
0RULVVHWWH�2OLYLHU�-�/��%HUQDWFKH]��3��6LURLV�-�
8��/DYDO 
0XQUR�'DQLHO�-�3��%OLHU��$��0DUWHO�-�84$5 
1GLD\H�:DO\�1GLDQFR�-�*��9DQGHQEHUJ�-�8��
/DYDO 
5D\VVDF�1DWKDOLH�-�5��7UHPEOD\��-�-0��6pYLJQ\�
-�84$5�,60(5 
5HQ�;LDRMLH�-�0��-ROLFRHXU��-�-6��'HVFKrQHV��5��
7UHPEOD\�-�3RO\WHFKQLTXH� 
5RGULJXH]�(QULTXH�-�3��%OLHU��7��+DJHQ�-�
84$5 
5RXJHX[�&OpPHQW�-�/��%HUQDWFKH]��3�-$��*D�
JQDLUH�-�8��/DYDO 
6HPED�3UDVHWL\D�)LGG\�-�-�-/��0RXJHW��5��
7UHPEOD\�-�8QLYHUVLWp�GX�0DLQH 
6RQLHU�5pPL�-�5��7UHPEOD\��/��&RPHDX��)��2OL�
YLHU�-�84$5�,60(5 
7DQDND�.DWKHULQH�-�6��&KDUHWWH��0��)UHQHWWH�-�
8��/DYDO 
7VKLQ\DPD�1WXPED�$OEHUW�-�*��9DQGHQEHUJ��
'��.KDVD�-8��/DYDO 
9DQDOGHUZHLUHOGW�/XFLH�-�3��6LURLV��0��0LQJHO�
ELHU�-�84$& 
9LQFHQW�$QWRQ\�-�6��&KDUHWWH��6��0RLQHDX�-�8��
/DYDO 
)DWRX�:DGH�-�&��5LRX[��3��*XLOORWUHDX�-84$5 
:LNVWUऺP�&HFLOLD�-�1��$XELQ-+RUWK�-�8QLYHUVL�
W\�RI�%HUQ 

 
Étudiant(e)s à la maîtrise 
 
$VSLUDXOW�$ULDQH�-�5��7UHPEOD\��&��$XGHW�-�
84$5�,60(5 
$WWpUp�6DEULQD�-�6��&KDUHWWH��0��)UHQHWWH�-�8��
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/DYDO 
%DELQ�&KDUOHV�-�/��%HUQDWFKH]��3�-$��*DJQDLUH�
-�8��/DYDO 
%HUQDWFKH]�$OH[�-�6��&KDUHWWH��0��)UHQHWWH�-�8��
/DYDO 
%HUQDWFKH]�6LPRQ�-�/� %HUQDWFKH]��3��6LURLV�-�
8��/DYDO 
%RXGUHDX�$OH[DQGUH�-�-�-6��'HVFKrQHV��5��
7UHPEOD\�-�84$5 
%RYH�3DWULFLD�-�<��&RPHDX�-�eFROH�3RO\WHFK�
QLTXH 
&DQXHO�ePLOLH�-�'��'HZH]�-�84$0 
&DRXHWWH�0LUHOOH�-�3��%OLHU��1��/H)UDQoRLV�-�
84$5 
&DUULHU�$QQH�-�/��%HUQDWFKH]��3��%URGHXU��-�8��
/DYDO 
&DUULHU�ePLOLH�-�/��%HUQDWFKH]��3��6LURLV�-�8��
/DYDO 
&KHYDULH�3DVFDOH�-�&��5LRX[��0��1DGHDX�-
84$5 
&KRNRXDGHX�<RXPVVL�'DYLG�9HUQRQ�-��,��
0DUFRWWH��5��7UHPEOD\�-�84$0 
&LVVp�0¶EDOORX�-�*��9DQGHQEHUJ�-�8��/DYDO 
&RUWH]�*KLR�6HUJLR�-�1��$XELQ-+RUWK��&��$X�
GHW�-�8��/DYDO 
'HQHDXOW-7UHPEOD\�/DXUHQFH�-�&��$XGHW��1��
$XELQ-+RUWK�-�84$5�,60(5 
'LDUD�%DNDU\�-�*��9DQGHQEHUJ�-�8��/DYDO 
'LRQQH�$OH[DQGUH�-�-�-6��'HVFKrPHV�-�84$5 
'XEp�$QQLH�-�*��9DQGHQEHUJ�-�8��/DYDO 
'XIIDXG�&RQVWDQFH�-�5��7UHPEOD\�-�84$5�
,60(5 
(PRQG-5KHDXOW�-HDQ-*XLOODXPH�-�6��&KDUHWWH��
0��)UHQHWWH�-�8��/DYDO 
)RQWDLQH�3LHUUH-2OLYLHU�-�'��$UQDUVGRWLU��(��
7DPLJQHDX[�-�8QLYHUVLW\�FHQWHU�RI�WKH�
:HVWIMRUGV 
)RUJHW-/DFRXUVLqUH�/DXUHQFH�-�3��6LURLV��*��
:LQNOHU�-�84$& 
*HQGURQ�*LOEHUWH�-�&��$XGHW��5��7UHPEOD\�-�
84$5�,60(5 
*HRIIUR\�9DOpULH�-�5��9LOOHPXU�-�,156-,$) 
*RPH]�6DQWLDJR�-�-��:LOVRQ�-�84$5 
.KDPDVVL�6DIRXDQH�-�'��5REHUW��0��*XLOOH�
PHWWH�-�84$5-,60(5 
.RQp�0DKDPRXGRX�-�*��9DQGHQEHUJ�-�8��/D�
YDO 
/DEEp-*LJXqUH�6WpSKDQLH�-�-�-&��%UrWKHV�-�
84$5�,60(5 
/DFKDSHOOH-7URXLOODUG�;DYLHU�-�<��&RPHDX�-�
eFROH�3RO\WHFKQLTXH 
/DURXFKH�0D[LPH�-�/��%HUQDWFKH]�-�8��/DYDO 
/DURXFKH�7RPP\�-�3��6LURLV��0��0LQJHOELHU�-�
84$&�� 
/DWRXU�-RUGDQ�-�5��7UHPEOD\��.��/HPDUFKDQG�-�

84$5�,60(5 
/DYRLH�ePLOLH�-�3��6LURLV��,��7KLEDXOW�-�84$& 
/pWRXUQHDX�-XVWLQH�-�/��%HUQDWFKH]��'��*DUDQW�
-�8��/DYDO 
/HYLYLHU�$XURUH�-�3��%OLHU��)��'XIUHVQH�-�
84$5� 
0DUWHO�'DYLG�-�*��9DQGHQEHUJ�-�8��/DYDO 
0DUWLQH]�6LOYD�0DULD�$QJHOLFD�-�5�7UHPEOD\��
&��$XGHW��*��:LQNOHU�-�84$5�,60(5 
0HUDEWL�:DVVLOD�-�--&�%UrWKHV��%��6DLQW-0DULH-�
84$5�,60(5 
0RQWDJQDF�9DOHQWLQ�-�/��&RPHDX��5��7UHP�
EOD\�-�84$5�,60(5 
0RULVVHW�3LHUUH-2OLYLHU�-�--6�'HVFKrQHV��5��
7UHPEOD\�-�84$5 
3HUUHDXOW-3D\HWWH�$O\VVH�-�/��%HUQDWFKH]��3��
6LURLV�-�8��/DYDO 
3RLULHU�6WHZDUW�1RpPLH�-�*��9DQGHQEHUJ�-�8��
/DYDO 
3URYHQFKHU�7DPDUD�-�&��$XGHW��5��7UHPEOD\�-�
84$5�,60(5 
5LFKDUG-*LURX[�-XVWLQH�-�*��9DQGHQEHUJ�-�8��
/DYDO 
6HJKRXDQL�+DP]D�-�1��'HURPH�-�8��/DYDO 
6LPDUG�ePLOLH�-�3��$UFKDPEDXOW��&��0F.LQG�
VH\�-�84$5�,60(5 
6KLNRQ�9LRODLQH�-�'��5REHUW�-�0HPRULDO�8QL�
YHUVLW\ 
6\OYDLQ�)UDQoRLV-eWLHQQH�-�1��'HURPH��$�/��
9DO�-�8��/DYDO 
7UHPEOD\-*UDWWRQ�$QQH�-�*��9DQGHQEHUJ��1��
/H�)UDQoRLV�-�8��/DYDO 
7UXGHO�0pODQLH—6��&KDUHWWH��1��'HURPH�-�8��
/DYDO 
9DOFRXUW�&DURODQH�-�3��6LURLV�-�84$& 

  
  
 
  

� 

 

Souvenez-vous que… 
 
1RXV� DYRQV� XQH� VHFWLRQ� FRQVDFUpH� DX[�

PHPEUHV� VXU� OH� VLWH� ZHE� GX� 5$4� �KWWSV���
UDT�XTDU�FD�IU�HVSDFH-PHPEUH�� 
9RXV�\�WURXYHUH]��HQWUH�DXWUHV�� OHV�GLIIpUHQWHV�

SRVVLELOLWpV� GH� ILQDQFHPHQW�� OHV� VRPPDLUHV� GHV�
EXGJHWV� DQQXHOV�� OHV� FRPSWHV� UHQGXV� GH� UpX�
QLRQV��OHV�IRUPXODLUHV�HW�OHV�UDSSRUWV� 
1¶KpVLWH]� SDV� j� QRXV� FRQWDFWHU� SRXU� G¶DXWUHV�

UHQVHLJQHPHQWV� 
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0RKDPHG�.KDOLID�%HQ�<RXQHV�–�'RFWRUDW��
)DFXOWp�GHV�VFLHQFHV�GH�%L]HUWH��7XQLVLH 
6XSHUYLVLRQ�� 1DMRXD� 7ULJXL� (O� 0HQLI�
�)DFXOWp�GHV�VFLHQFHV�GH�%L]HUWH��7XQLVLH��HW�
5pMHDQ�7UHPEOD\��84$5�,60(5� 
 
6WDJH�j�O¶,QVWLWXW�GHV�VFLHQFHV�GH�OD�PHU�GH�
5LPRXVNL��4XpEHF��GX����-DQYLHU������DX�
���-XLQ����� 

 
/H� ©ELRIRXOLQJª� PD�
ULQ��RX�VDOLVVXUHV�PD�
ULQH� HVW� XQ� SKpQR�
PqQH� QDWXUHO� TXL� Gp�
VLJQH� OD� FRORQLVDWLRQ�
VXFFHVVLYH�HW�QXLVLEOH�
GHV� VXUIDFHV� DUWLIL�
FLHOOHV� LPPHUJpHV�
GDQV�O
HDX�GH�PHU�SDU�
GHV� PLFURRUJDQLVPHV�
�EDFWpULHV� PDULQHV��
GLDWRPpHV��� GHV�

SODQWHV� PDULQHV�� GHV� DOJXHV� HW� GHV� LQYHUWp�
EUpV�PDULQV�� /HV� GpJkWV� FDXVpV� SDU� FH� SKp�
QRPqQH� ELRORJLTXH� VRQW� WUqV� QRPEUHX[� HW�
FR�WHX[� WDQW� j� O¶pFKHOOH� pFRORJLTXH� TX¶pFR�
QRPLTXH��'DQV�OH�EXW�GH�OXWWHU�FRQWUH�FH�SUR�
FHVVXV� QDWXUHO�� GHV� SHLQWXUHV� DQWLVDOLVVXUHV�
�DQWLIRXOLQJ�� RQW� pWp� GpYHORSSpHV� DILQ� GH�
SRXYRLU�FRQWU{OHU� OD�SUROLIpUDWLRQ�GH�FHV�HV�
SqFHV� FRORQLVDWULFHV�� 3DUPL� OHV� VXEVWDQFHV�
DFWLYHV� TXL� HQWUHQW� GDQV� OD� FRQVWLWXWLRQ� GH�
FHV�SHLQWXUHV�� OH� WULEXW\OpWDLQ��7%7��IXW� ODU�
JHPHQW� XWLOLVp�� PDLV� LO� IXW� FODLUHPHQW� Gp�

PRQWUp� TXH� OH� 7%7� LQGXLVDLW� GHV� GpVRUGUHV�
pFRORJLTXHV� PDMHXUV�� 7RXWHIRLV�� OHV� RUJD�
QLVPHV� PDULQV�� VXUWRXW� FHX[� PHQDQW� XQ�
PRGH� GH� YLH� VHVVLOH�� SURGXLVHQW� GHV� PROp�
FXOHV�DFWLYHV�SRXYDQW�rWUH� WR[LTXHV�SRXU� OHV�
RUJDQLVPHV� YRXODQW� OHV� FRORQLVHU�� &¶HVW� OH�
FDV� QRWDPPHQW� GHV� pSRQJHV�� GHV� DOJXHV� HW�
GHV�FQLGDLUHV��TXL�XQH�IRLV�IL[pV��V\QWKpWLVHQW�
GHV�PpWDEROLWHV� VHFRQGDLUHV�SDUIRLV� WUqV� DF�
WLIV�� 
 
/¶REMHFWLI� SULQFLSDO� GHV� WUDYDX[� GH� UH�
FKHUFKH�UpDOLVpV�DX�FRXUV�GH�FHWWH�FROODERUD�
WLRQ� VFLHQWLILTXH� 7XQLVR-&DQDGLHQQH� HQWUH�
O¶8QLYHUVLWp� GH� &DUWKDJH�� )DFXOWp� GHV�
6FLHQFHV�GH�%L]HUWH��)6%���©�/DERUDWRLUH�GH�
%LR-VXUYHLOODQFH�GH� O¶(QYLURQQHPHQW��7XQL�
VLH�ª�HW� O¶,QVWLWXW�GHV�6FLHQFHV�GH� OD�PHU�GH�
5LPRXVNL��,60(5��GH�O¶8QLYHUVLWp�GX�4Xp�
EHF�j�5LPRXVNL� �84$5��HVW�G¶LGHQWLILHU�GH�
QRXYHOOHV� ELRPROpFXOHV� G¶RULJLQH� PDULQH�
SRXYDQW�rWUH�XWLOLVpHV�FRPPH�LQJUpGLHQW�DF�
WLI�GDQV�OD�IRUPXODWLRQ�GH�SHLQWXUHV�DQWLVDOLV�
VXUHV� PDULQHV� j� YLVpH� pFRORJLTXH�� /RUV� GH�
PRQ�VWDJH�� M¶DL� WHVWp�GHX[�UHYrWHPHQWV�DQWL-
VDOLVVXUHV� j� PDWULFH� PL[WH� VRLW� j� EDVH�
G¶R[\GH� GH� FXLYUH� �&X�2��� VRLW� j� EDVH�
G¶R[\GH� GH� ]LQF� �=Q2�� FRQWHQDQW� O¶XQ� HW�
O
DXWUH� GHV� H[WUDLWV� ELRORJLTXHV� REWHQXV��
'HX[�GH�FHV�H[WUDLWV�G
,UFLQLD�VSLQXORVD��SUR�
YHQDQW�GH�OD�ODJXQH�GH�%L]HUWH�HW�GH�VRQ�FD�
QDO� GH� FRPPXQLFDWLRQ� HQ� 7XQLVLH� RQW� GpMj�
PRQWUp�XQH�DFWLYLWp�VLJQLILFDWLYH�ORUV�GH�SUp�
FpGHQWV� WHVWV� UpDOLVpV� HQ� PRGH� VWDWLTXH� LQ�
YLYR� j� O¶,60(5�� VXU� GHV� PLFURDOJXHV� EHQ�
WKLTXHV��3ODQFKH�����/¶HIILFDFLWp�GH�FHV�UHYr�
WHPHQWV� D� pWp� FRPSDUpH� SDU� UDSSRUW� j� XQH�
DXWUH� SHLQWXUH� �361�� j� EDVH� G¶R[\GH� GH�
FXLYUH� �ELRFLGH� SULPDLUH�� HW� GH� ©6HD-
1LQH���ª� �ELRFLGH� VHFRQGDLUH� FRPPHUFLDO��
GH� ©5KRP	� +DDVª�� � 1RXV� DYRQV� UpDOLVp�
GHX[�ELR-HVVDLV�DQWL-DGKpVLRQ�HQ�PLOLHX�FRQ�
WU{Op� VRXV� DJLWDWLRQ� RUELWDOH� ���� USP�� j� OD�
6WDWLRQ� DTXLFROH� GH� 3RLQWH-DX-3qUH�� DILQ�
G¶pYDOXHU�OH�SRXYRLU�©DQWL-PLFURIRXOLQJª�GH�
FHV� H[WUDLWV� HQYHUV� OHV� SUHPLHUV� VWDGHV� ODU�
YDLUHV�GH�OD�PRXOH�EOHXH��0\WLOXV�HGXOLV� 
/HV� H[SpULHQFHV� UpDOLVpHV� � DX� FRXUV� GH� FH�
VWDJH�DX�/DERUDWRLUHV�GH�OD�6WDWLRQ�$TXLFROH�
3RLQWH-DX-3qUH� VRXV� OD� GLUHFWLRQ� GX� 'U�

� 

Stages Internationaux 
FRQNT 

  
/H�)5417�D�ODQFp�XQ�SURJUDPPH�G¶DLGH�ILQDQ�
FLqUH�SRXU�OD�UpDOLVDWLRQ�GH�VWDJHV�LQWHUQDWLRQDX[�
GH� ORQJXH� GXUpH� RXYHUW� DX[� pWXGLDQWV�PHPEUHV�
GHV�UHJURXSHPHQWV�VWUDWpJLTXHV��&H�SURJUDPPH��
TXL� SHUPHW� GH� VRXWHQLU� ILQDQFLqUHPHQW� GHV�
VWDJHV�GH�SOXV� GH� ��PRLV�� HVW� XQ� H[WUDRUGLQDLUH�
FRPSOpPHQW� j� QRWUH� SURSUH� SURJUDPPH� LQWHUQH�
GH� VRXWLHQ� GH� VWDJHV�� (Q� ����-������ WURLV� pWX�
GLDQWV�RQW�EpQpILFLp�G¶XQH�ERXUVH�GDQV� OH�FDGUH�
GH�FH�FRQFRXUV� 
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7UHPEOD\�RQW�SHUPLV�GH�GpGXLUH�TXH � 
-� OH� GpPRVSRQJH� ,UFLQLD� VSLQXORVD� SRVVqGH�
ELHQ� XQH� GpIHQVH� FKLPLTXH� ©� DQWL-
PLFURIRXOLQJ� ª� HQYHUV� OD� SUHPLqUH� SKDVH�
GH��FRORQLVDWLRQ�ELRORJLTXH�PDULQH� 

-� FHUWDLQV� SURGXLWV� G¶H[WUDFWLRQ� RQW� PRQWUp�
XQH� DFWLYLWp� DSSUpFLDEOH�� HW� FRPSDUDEOH� j�
FHOOH� G¶XQ� ELRFLGH� FRPPHUFLDO� �6HD-
1LQH������ 

-� OD�PLFURDOJXH� EHQWKLTXH�$�� FRIIHDHIRUPLV�
WROqUH�SOXV�OD�SUpVHQFH�GH�O¶R[\GH�GH�WLWDQH�
�3���TXH�OH�FXLYUH��3����HW�EHDXFRXS�PRLQV�
OD�SUpVHQFH�GH�O¶R[\GH�GH�]LQF��3��� 

-� OHV� UHYrWHPHQWV�j�YLVpH�pFRORJLTXH� j�EDVH�
G¶H[WUDLWV� GH�GpPRVSRQJH�GpPRQWUHQW�XQH�
HIILFDFLWp� FRQWUH� OD� IL[DWLRQ� GHV� ODUYHV� GH�
PRXOH�EOHXH�0\WLOXV�HGXOLV� 

-�OH�FXLYUH�HW�RX�OH�]LQF�VRQW�GHV�LQJUpGLHQWV�
HVVHQWLHOV� GDQV� OHV� IRUPXODWLRQV� GHV� SHLQ�
WXUHV�DQWL-VDOLVVXUHV�j�PDWULFH�PL[WH�� 

 

)LJXUH����7HVW�©�DQWL-VDOLVVXUH�ª��(VVDLV�HQ�
PLOLHX� FRQWU{Op� DYHF� SUpVHQFH� GH� PL�
FURDOJXHV� PL[WHV� �&RFFRQHLV� VFXWHOOXP� ��
$PSKRUD�FRIIHDHIRUPLV���HQ�PRGH�VWDWLTXH�
�7 �� ��� MRXUV� G¶LQFXEDWLRQ�� %�� %LRILOP��
&\W��PRLWLp�SUpOHYpH�SRXU�OD�F\WRPpWULH�HQ�
IOX[�� /60��0RLWLp� REVHUYpH� VRXV�PLFURV�
FRSH�FRQIRFDO���� 

 
-H� UHPHUFLH� YLYHPHQW� OH� 3URIHVVHXU� 5pMHDQ�
7UHPEOD\�SRXU�P¶DYRLU� DFFXHLOOL� DX� VHLQ�GH�
VRQ� /DERUDWRLUH�� -H� OXL� DGUHVVH�PRQ� HVWLPH�
SRXU�VD�FRQILDQFH��VHV�TXDOLWpV�VFLHQWLILTXHV�
HW��VXUWRXW��KXPDLQHV��&H�WUDYDLO�D�pWp�HQFD�
GUp� SDU�0PH�7ULJXL�1DMRXD� (O�0HQLI� 3UR�
IHVVHXU��j�O¶)6%��8QLYHUVLWp�GH�&DUWKDJH��-H�
OD�UHPHUFLH�VLQFqUHPHQW�SRXU�OH�VRXWLHQ�HW�OD�
FRQILDQFH�TX¶HOOH�P¶D� WpPRLJQpH�GXUDQW�PD�

WKqVH� GH� 'RFWRUDW�� DLQVL� TXH� SRXU� VHV� FRQ�
VHLOV�DYLVpV�HW�VD�JUDQGH�JHQWLOOHVVH��-H�YRX�
GUDLV� H[SULPHU� PD� KDXWH� FRQVLGpUDWLRQ� DX�
5pVHDX� 5HVVRXUFHV� $TXDWLTXHV� 4XpEHF� ©�
5$4�ª��VXUWRXW�j�0PH�/D�3U�&pOLQH�$XGHW�
HW� 0PH� 5HQpH� *DJQp� SRXU� OHXU� ELHQYHLO�
ODQFH��OHXUV�FRQVHLOV�HW�OHXU�VRXWLHQ��0HV�VLQ�
FqUHV� UHPHUFLHPHQWV� YRQW� pJDOHPHQW� DX�
)RQGV�GH�5HFKHUFKH�1DWXUH� HW�7HFKQRORJLH�
4XpEHF� �)5417��SRXU�DYRLU� UpSRQGX�SRVL�
WLYHPHQW� j� PD� FDQGLGDWXUH� GH� ERXUVH� GH�
VWDJH� ,QWHUQDWLRQDO�� WRXWHV� OHV� SHUVRQQHV� GX�
/DERUDWRLUH�TXL�RQW�FRQWULEXp�GH�SUqV�RX�GH�
ORLQ�j�O¶DFKqYHPHQW�GH�FH�VWDJH�GH�UHFKHUFKH�
HW� GH� IRUPDWLRQ� VFLHQWLILTXH�� HQ� SDUWLFXOLHU�
-HDQ-%UXQR� 1DGDOLQL�� HW� )UDQoRLV� 7XUFRWWH�
SRXU� OHXU� DPLWLp� HW� OHXUV� FRQVHLOV� DLQVL� TXH�
0PH�1DWKDOLH�*DXWKLHU��SRXU�OD�SUpSDUDWLRQ�
HW� OHV� FXOWXUHV� GHV� PLFUR-RUJDQLVPHV�
G¶pWXGHV�j� OD�6WDWLRQ�DTXLFROH�GH�3RLQWH-DX-
3qUH�HW� OH�'U�&ODXGH�%HO]LOH��SRXU�VRQ�DLGH�
DX� FRXUV� GHV� QRPEUHXVHV� DQDO\VHV� HQ� PL�
FURVFRSLH� FRQIRFDOH� HW� F\WRPpWULH�� (QILQ� MH�
WLHQV� DXVVL� j� HPEUDVVHU� PD� IDPLOOH� HW� SOXV�
SDUWLFXOLqUHPHQW�PD�PqUH� TXL�P¶D� WRXMRXUV�
VRXWHQX� GDQV� PHV� pWXGHV�� -H� OHXU� DGUHVVH�
PLOOH� HW� PLOOH� EDLVHUV� SRXU� WRXW� O¶DPRXU� HW�
O¶DIIHFWLRQ�TX¶LOV�P¶RQW�DSSRUWp� 
 
 
,QrV�/HDO�–�'RFWRUDW��84$5 
6XSHUYLVLRQ���5pMHDQ�7UHPEOD\��84$5���
3KLOLSSH�$UFKDPEDXOW��8��/DYDO��HW�$XJXVWR�
)ORUHV��&(%,0DU�863� 
 
6WDJH� DX� VHLQ� GH� OD� VWDWLRQ� GH� %RFDV� GHO�
7RUR�� DX� 6PLWKVRQLDQ�7URSLFDO�5HVHDUFK�
,QVWLWXWH��3DQDPD�–�IpYULHU�j�PDL����� 
 

$X� GpEXW� GH� O¶DQQpH�
������ M
DL� HX� O¶RSSRU�
WXQLWp� GH� IDLUH� XQ�
VWDJH� LQWHUQDWLRQDO� HQ�
FROODERUDWLRQ� DYHF�
O¶pTXLSH� GX� /DERUD�
WRLUH�GH�5DFKHO�&ROOLQ�
GX� 6PLWKVRQLDQ� 7UR�
SLFDO� 5HVHDUFK� ,QVWL�
WXWH�� &H� VWDJH� D� pWp�

UpDOLVp�j�OD�VWDWLRQ�GH�UHFKHUFKH�GH�%RFDV�GHO�
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7RUR�� VXU� OD� F{WH� FDUDwEH� GX� 3DQDPD��0RQ�
SURMHW�GH�WKqVH�SRUWH�VXU�OHV�PpFDQLVPHV�Up�
JLVVDQW� OH� VXFFqV� GX� UHFUXWHPHQW� G
LQYHUWp�
EUpV� EHQWKLTXHV� HQ� PLOLHX� QDWXUHO�� 1RXV�
VRPPHV� SDUWLFXOLqUHPHQW� LQWpUHVVpV� j� pWX�
GLHU�VL�OD�FDSDFLWp�GHV�ODUYHV�j�DFFXPXOHU�OHV�
OLSLGHV�GH� UpVHUYHV� HW� OHV�DFLGHV�JUDV�HVVHQ�
WLHOV�SURYHQDQW�GH�O
DOLPHQWDWLRQ�LQIOXHQFH�OH�
UHFUXWHPHQW��eWDQW�GRQQp�TXH�OH�UHFUXWHPHQW�
YDULH�HQ� IRQFWLRQ�GHV�FRQGLWLRQV�HQYLURQQH�
PHQWDOHV�� pFKDQWLOORQQHU� GDQV� XQ� JUDGLHQW�
WURSLTXH-DUFWLTXH� GHYLHQW� WUqV� LPSRUWDQW��
$LQVL�� GHV� GRQQpHV� RQW� GpMj� pWp� FROOHFWpHV�
GDQV� OHV� HQYLURQQHPHQWV� SRODLUHV�
�*URHQODQG��� WHPSpUpV� �5R\DXPH-8QL�� HW�
VXEWURSLFDX[��%UpVLO���&HSHQGDQW��XQH�SLqFH�
GX� SX]]OH� PDQTXDLW� HQFRUH� �� O
HQYLURQQH�
PHQW� WURSLFDO��&
pWDLW� SUpFLVpPHQW� OH� EXW� GH�
FH� VWDJH� �� pWXGLHU� OHV� PpFDQLVPHV� VRXV-
MDFHQWV�DX�UHFUXWHPHQW�GDQV�XQH�]RQH�WURSL�
FDOH� 

 
&RPPH�PRGqOHV� ELRORJLTXHV� WURSLFDX[�� M
DL�
XWLOLVp� OD�EDODQH�&KWKDPDOXV�SURWHXV� HW��SDU�
VXUSULVH�� O
KXvWUH� ,VRJQRPRQ� DODWXV� –� XQH�
VXUSULVH� SRXUTXRL� "�7RXV� OHV� WUDYDX[� VXU� OH�
WHUUDLQ� RQW� GHV� pYpQHPHQWV� LQDWWHQGXV�� HW�
FHOXL-FL� Q
pWDLW� SDV� XQH� H[FHSWLRQ��PDLV� LO� D�
ELHQ� ILQL� �� 0RQ� REMHFWLI� pWDLW� GH� UHFXHLOOLU�
GHV�VSpFLPHQV�GH�OD�PRXOH�%UDFKLGRQWHV�VS��
DILQ� TXH� QRXV� SXLVVLRQV� OHV� FRPSDUHU� DYHF�
VRQ� FRQJpQqUH� VXEWURSLFDO�� &HSHQGDQW�� ORUV�
GHV�pFKDQWLOORQQDJHV��,VRJQRPRQ�DODWXV�pWDLW�
OH�ELYDOYH�TXL�GRPLQDLW�OD�]RQH�LQWHUWLGDOH�j�
%RFDV� GHO� 7RUR�� DYHF� SUHVTXH� DXFXQ� VSpFL�
PHQ�GH�%UDFKLGRQWHV�VS���DGXOWHV�RX�ODUYHV��
SUpVHQW�� (QVXLWH�� O
pWXGH� GX� UHFUXWHPHQW� GH�
O
KXvWUH� WURSLFDOH� ,VRJQRPRQ� HVW� GHYHQXH�
XQH�H[FHOOHQWH�RSSRUWXQLWp���-
DL�pFKDQWLOORQ�
Qp� FKDTXH� MRXU� GDQV� GHX[� VLWHV� F{WLHUV� SUqV�
GH� OD� VWDWLRQ� PDULWLPH� GH� %RFDV� GHO� 7RUR��
SHQGDQW�OD�PDUpH�EDVVH��DILQ�GH�SRXYRLU�DF�
FpGHU�j�OD�]RQH�LQWHUWLGDOH��'DQV�OH�F{Wp�FDUL�
EpHQ�GX�3DQDPD��OD�]RQH�LQWHUWLGDOH�FRQVLVWH�
HQ� XQH� YDVWH� SODWHIRUPH� FDUERQDWpH�� DYHF�
XQH�DPSOLWXGH�GH�PDUpH�WUqV�IDLEOH��HQYLURQ�
���FHQWLPqWUHV� �� WUqV�GLIIpUHQW�SDU� UDSSRUW�j�
O
DPSOLWXGH� GH� �� PqWUHV� WURXYpH� DX� *URHQ�
ODQG��� $LQVL�� FKDTXH� MRXU�� M
DL� FROOHFWp� GHV�
pFKDQWLOORQV� GH� ODUYHV� SODQFWRQLTXHV�� GHV�

MHXQHV� MXYpQLOHV� GH� EDODQHV� HW� G¶KXvWUH� �HQ�
XWLOLVDQW� UHVSHFWLYHPHQW� GHV� SODTXHV� DFU\�
OLTXHV� HW� GHV� WXII\� SDGV��� GH� O
HDX� GH� PHU�
SRXU� FDUDFWpULVHU� OD� TXDOLWp� GH� OD� QRXUULWXUH�
HW�� ILQDOHPHQW�� M¶DL� PHVXUp� OHV� SDUDPqWUHV�
HQYLURQQHPHQWDX[��3XLV��DX� ODERUDWRLUH�� M¶DL�
DQDO\Vp� OH� FRQWHQX� HQ� OLSLGHV� GH� UpVHUYH� HW�
HQ� DFLGHV� JUDV� HVVHQWLHOV� GHV� ODUYHV� HW� M¶DL�
SULV�GHV�PHVXUHV�ELRPpWULTXHV�GHV�MXYpQLOHV�
QRXYHOOHPHQW�IL[pV� 

 
(Q� SDUDOOqOH�� M
DL� UpDOLVp� XQH� H[SpULHQFH� LQ�
VLWX� SRXU� pWXGLHU� O
HIIHW� GH� OD� WHPSpUDWXUH�
VXU� OD� SHUIRUPDQFH� GHV� MHXQHV� MXYpQLOHV� GH�
EDODQHV��&HWWH�H[SpULHQFH�FRQVLVWDLW�j�PDQL�
SXOHU� OD� WHPSpUDWXUH�GX�VXEVWUDW�HQ�XWLOLVDQW�
GHV� SODTXHV� UHFRXYHUWHV� GH� GLIIpUHQWHV�
EDQGHV� GH� FRXOHXU� �FODLU� HW� QRLU���$YHF� GHV�
PHVXUHV� WKHUPLTXHV� LQIUDURXJHV� �FDPpUD�
)/,5��� QRXV�SRXYRQV� FRPSDUHU� OD� WHPSpUD�
WXUH� GHV� SODTXHV� GLUHFWHPHQW� VXU� OH� WHUUDLQ��
$SUqV� DYRLU� PHVXUp� OH� WDX[� GH� FURLVVDQFH�
GHV�MXYpQLOHV�DX�FRXUV�GH����MRXUV�j�FKDTXH�
VLWH�� QRXV� VHURQV� HQ� PHVXUH� GH� YRLU� VL� OHV�
WHPSpUDWXUHV�pOHYpHV�RQW�XQ�HIIHW�VXU�OD�SHU�
IRUPDQFH�GHV�MHXQHV�MXYpQLOHV�–�FH�TXL�QRXV�
GRQQH�XQH� LGpH�GH� OD� VXVFHSWLELOLWp� GH� FHWWH�
HVSqFH� WURSLFDOH� j� GHV� FRQGLWLRQV� SOXV�
FKDXGHV�� &HWWH� H[SpULHQFH� D� pJDOHPHQW� pWp�
UpDOLVpH� DX� %UpVLO� O
DQQpH� GHUQLqUH�� FH� TXL�
VLJQLILH�TXH�QRXV�VHURQV�HQ�PHVXUH�GH�FRP�
SDUHU�OD�UpSRQVH�G¶HVSqFHV�GX�PrPH�JHQUH�–�
&KWKDPDOXV� ELVLQXDWXV� DX� %UpVLO� YHUVXV�
&KWKDPDOXV� SURWHXV� DX� 3DQDPD� –� j� GHV�
WHPSpUDWXUHV� DFFUXHV� SHQGDQW� OHV� SUHPLHUV�
MRXUV� GH� OD� YLH� EHQWKLTXH�� 7RXWHV� FHV� GRQ�
QpHV�� HQ� FRXUV� G¶DQDO\VH�� DSSRUWHURQW� GHV�
LQIRUPDWLRQV�HVVHQWLHOOHV�VXU� OD�SODVWLFLWp�GX�
SURFHVVXV�GH� UHFUXWHPHQW�G
LQYHUWpEUpV�EHQ�
WKLTXHV� HQ� IRQFWLRQ�GHV� FRQGLWLRQV� HQYLURQ�
QHPHQWDOHV�� 

 
-H� WLHQV� j� UHPHUFLHU� OH� UpVHDX� 5HVVRXUFHV�
$TXDWLTXHV� 4XpEHF� �5$4�� HW� OH� )RQGV� GH�
UHFKHUFKH� GX� 4XpEHF� -� 1DWXUH� HW� WHFKQROR�
JLHV� �)5417�� SRXU� OHXU� VRXWLHQ� ILQDQFLHU�
TXL�D�LQFRQWHVWDEOHPHQW�FRQWULEXp�j�OD�UpXV�
VLWH�GH�PRQ�SURMHW�GH�GRFWRUDW�HQ�SHUPHWWDQW�
GH� IDLUH�GHV� pFKDQWLOORQQDJHV�GDQV�XQ� HQYL�
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URQQHPHQW� WURSLFDO�� -H� UHPHUFLH� pJDOHPHQW�
OH� 6PLWKVRQLDQ� ,QVWLWXWH�� SRXU� P
DYRLU� DF�
FHSWp�GDQV� OHXU�SURJUDPPH�6KRUW-WHUP�)HO�
ORZVKLSV�� &H� VWDJH� D� SHUPLV� G
pWDEOLU� XQH�
FROODERUDWLRQ� HQWUH� ,60(5-675,�� YUDLPHQW�
SURPHWWHXVH� SRXU� OH� GpYHORSSHPHQW� GH� IX�
WXUV�SURMHWV��-H� UHPHUFLH�SURIRQGpPHQW�PRQ�
GLUHFWHXU�GH�UHFKHUFKH��OH�3URIHVVHXU�5pMHDQ�
7UHPEOD\�� SRXU� rWUH� WRXMRXUV� SUpVHQW� SRXU�
P
DLGHU�� PrPH� GH� ORLQ�� WRXW� DX� ORQJ� GHV�
pFKDQWLOORQQDJHV� HW� SRXU� P
HQFRXUDJHU� j�
SDUWLFLSHU�j�FH�VWDJH��XQH�H[SpULHQFH�GH�WUD�
YDLO�LQFUR\DEOH�TXL�D�VDQV�DXFXQ�GRXWH�DPp�
OLRUp� PHV� FRPSpWHQFHV� HQ� WDQW� TXH� MHXQH�
FKHUFKHXVH�� -H� Q¶RXEOLH� SDV� G¶H[SULPHU�PD�
JUDWLWXGH� DXVVL� DX� 'U� 5DFKHO� &ROOLQ�� SRXU�
WRXWH� VD� VXSHUYLVLRQ� HW� DSSXL� DX� FRXUV� GH�
PRQ� VWDJH�� HW� j� WRXWHV� OHV� SHUVRQQHV� TXL�
P¶RQW�VRXWHQXH�j�OD�VWDWLRQ�GH�UHFKHUFKH�GH�
%RFDV� GHO� 7RUR�� SDUWLFXOLqUHPHQW� /RXUGHV�
9DUJDV� HW� &\QWKLD� 3HxD� SRXU� OHXU� MRLH� HW�
DLGH�VXU�OH�WHUUDLQ�� 

 
 
(QULTXH�5RGULJXH]�–�'RFWRUDW��84$5 
6XSHUYLVLRQ �� 3LHUUH� %OLHU� �84$5�� HW� 7RU\�
+DJHQ��/3,��268� 
 
6WDJH� LQWHUQDWLRQDO� )5417� DX� VHLQ� GX�
+HDOWK\�$JLQJ�3URJUDP�&RUH�/DE��/LQXV�
3DXOLQJ�,QVWLWXWH��2UHJRQ�6WDWH�8QLYHUVL�
W\�j�&RUYDOOLV��2UHJRQ��86$���PDUV�j�MXLO�
OHW����� 

 
/H� VWDJH� LQWHUQDWLR�
QDO� TXH� M¶DL� UpDOLVp�
DYHF� PRQ� FR-
GLUHFWHXU�GH� WKqVH�� OH�
'U� 7RU\� +DJHQ� GX�
/LQXV� 3DXOLQJ� ,QVWL�
WXWH� �/3,��� 2UHJRQ�
6WDWH� 8QLYHUVLW\� j�
&RUYDOOLV�� 2UHJRQ��
eWDWV-8QLV� V¶LQVqUH�

GDQV�O¶D[H�GH�UHFKHUFKH���GX�5$4���©�$Pp�
OLRUDWLRQ� GHV� SUDWLTXHV� G¶H[SORLWDWLRQ� GHV�
SRSXODWLRQV� QDWXUHOOHV� ª� HW� YLVH� j� PLHX[�
FRPSUHQGUH�OD�ELRpQHUJpWLTXH�IRQGDPHQWDOH�
GX�TXDKRJ�QRUGLTXH��$UFWLFD�LVODQGLFD���XQH�
HVSqFH� GH� ELYDOYH� PDULQ� pFRQRPLTXHPHQW�

LPSRUWDQWH�DX[�eWDWV-8QLV��HW�HQ�GpYHORSSH�
PHQW� DX� &DQDGD�� 3OXVLHXUV� HVSqFHV� GH� EL�
YDOYHV�PDULQV�YLYHQW�DX-GHOj�GH�����DQV��HW�
$�� LVODQGLFD� HVW� O¶DQLPDO� GpWHQDQW� OH� UHFRUG�
DEVROX�GH�ORQJpYLWp������DQV���0RQ�GRFWRUDW�
GDQV� VRQ� HQVHPEOH� SRUWH� VXU� OD� EDVH�PpFD�
QLVWLTXH�GH�FHWWH�ORQJpYLWp�H[FHSWLRQQHOOH�� 
 

/¶REMHFWLI�SULQFLSDO�GX�VWDJH�pWDLW�GH�
GpWHUPLQHU�VL�FHWWH�HVSqFH�GH�SDORXUGHV�SUp�
VHQWH� XQ� SDWURQ� G¶RUJDQLVDWLRQ� GX� V\VWqPH�
GH� WUDQVSRUW� GHV� pOHFWURQV� PLWRFKRQGULDO�
�67e��HQ�VXSHUFRPSOH[HV��(Q�HIIHW��QRPEUH�
G¶pWXGHV�UpFHQWHV��QRWDPPHQW�VXU�GHV�PDP�
PLIqUHV�� RQW� SHUPLV� GH� PHWWUH� HQ� OXPLqUH�
XQH�VXSUD-RUJDQLVDWLRQ�PROpFXODLUH�GX�67e��
R�� GHV� FRPSOH[HV� HQ]\PDWLTXHV� V¶DJHQFHQW�
GH� IDoRQ� SUpIpUHQWLHOOH� GDQV� O¶HVSDFH��&HWWH�
RUJDQLVDWLRQ�SK\VLTXH�VHUDLW�HVVHQWLHOOH�SRXU�
OD� VWDELOLWp� GHV� FRPSOH[HV� HQ]\PDWLTXHV�� HW�
FRQIpUHUDLW� XQ� DYDQWDJH� FLQpWLTXH� ORUV�GH� OD�
SURGXFWLRQ� G¶$73� SDU� OD� SKRVSKRU\ODWLRQ�
R[\GDWLYH�� &HWWH� YLVLRQ� QRXYHOOH� FRQWUDVWH�
DYHF� OH� SRUWUDLW� WUDGLWLRQQHO� G¶XQH� FKDvQH�
G¶HQ]\PHV� OHV�XQHV�j� OD� VXLWH�GHV�DXWUHV�� HW�
UpYqOH�XQ�GHJUp�G¶RUGUH�SOXV�LPSRUWDQW�GH�FH�
V\VWqPH�� /HV� PLWRFKRQGULHV� VHUDLHQW� DX�
F°XU� GHV� SURFHVVXV� OLpV� DX� YLHLOOLVVHPHQW��
VHORQ� OD� WKpRULH� GX� YLHLOOLVVHPHQW� SDU� OH�
VWUHVV� R[\GDQW� PLWRFKRQGULDO� �� OHV� HVSqFHV�
SOXV� ORQJpYLYHV�SURGXLVHQW�PRLQV�G¶HVSqFHV�
UpDFWLYHV� GH� O¶R[\JqQH� �(52�� TXL� V¶DWWD�
TXHQW� DX[� PLWRFKRQGULHV�� HW� RQW� GHV� PHP�
EUDQHV�SOXV�UpVLVWDQWHV�DX�VWUHVV�R[\GDQW��/D�
JHVWLRQ�GH�OD�SURGXFWLRQ�G¶HVSqFHV�UpDFWLYHV�
GH� O¶R[\JqQH� �(52��HVW� OLpH�j� FHWWH�RUJDQL�
VDWLRQ� HQ� VXSHUFRPSOH[HV�� HW� XQH� GpVWDELOL�
VDWLRQ� GH� FHX[-FL� HQWUDvQH� XQH� SOXV� JUDQGH�
SURGXFWLRQ� G¶(52�� OLPLWH� OD� FDSDFLWp� ELRp�
QHUJpWLTXH� HW� DFFpOqUH� OH� YLHLOOLVVHPHQW��
/¶H[SpULHQFH�SURSRVpH�YLVDLW�GRQF�j�pYDOXHU�
OD�SUpVHQFH�RX�QRQ�GH�FHV�DVVHPEODJHV�FKH]�
$�� LVODQGLFD�� ,O� V¶DJLVVDLW� GH� OD� SUHPLqUH�
pWXGH� VXU� OHV� VXSHUFRPSOH[HV� PLWRFKRQ�
GULDX[� FKH]� OHV� LQYHUWpEUpV�PDULQV�� SXLVTXH�
OHV� pWXGHV� UpDOLVpHV� MXVTX¶DORUV� DYDLHQW� pWp�
HIIHFWXpHV� VXU� TXHOTXHV� HVSqFHV� GH� SODQWHV��
FKH]�OD�GURVRSKLOH��OHV�YHUV�QpPDWRGHV��PDLV�
VXUWRXW�FKH]�GHV�URQJHXUV�� 
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3RXU� \� DUULYHU�� M¶DL� HX� OD� FKDQFH� GH�
WUDYDLOOHU�DX�ODERUDWRLUH�GX�'U�+DJHQ�DX�/3,�
TXL� D� GpYHORSSp� O¶H[SHUWLVH� HQ� DQDO\VH� GHV�
VXSHUFRPSOH[HV� SDU� XQH� WHFKQLTXH� DSSHOpH�
© %OXH-1DWLYH� 3RO\DFU\ODPLGH� *HO� (OHFWUR�
SKRUHVLV ª� �%1-3$*(�� HW� TXL� D� GpFRXYHUW�
TX¶XQH�SHUWH�GH�VWDELOLWp�GHV�VXSHUFRPSOH[HV�
VH� SURGXLW� DYHF� OH� YLHLOOLVVHPHQW� GDQV� OHV�
PLWRFKRQGULHV� GH� F°XU� GH� UDW�� 3RXU� FRP�
PHQFHU��LO�D�IDOOX�LVROHU�OHV�PLWRFKRQGULHV�GH�
SDORXUGHV� TXH� QRXV� JDUGRQV� j� OD� VWDWLRQ�
DTXLFROH�GH�O¶84$5�j�3RLQWH-DX-3qUH��1RXV�
DYRQV�GpFLGp�G¶pWHQGUH�QRWUH�DQDO\VH�j�SOX�
VLHXUV�HVSqFHV�DSSDUHQWpHV�GLVSRQLEOHV�GDQV�
QRV� EDVVLQV� HW� DX[� ORQJpYLWpV� GLIIpUHQWHV�
SRXU� YRLU� VL� GHV� SDWURQV� G¶RUJDQLVDWLRQ� GHV�
VXSHUFRPSOH[HV� GLIIpUHQWV� pWDLHQW� REVHU�
YDEOHV� HQWUH� HVSqFHV�� HW� HQWUH� WLVVXV�� $LQVL��
QRXV�DYRQV�LVROp�OHV�PLWRFKRQGULHV�GH�TXDWUH�
HVSqFHV� GH� ELYDOYHV� PDULQV �� OD� P\H� FRP�
PXQH� �0\D� DUHQDULD�� ORQJpYLWp� PD[LPDOH ��
��� DQV��� OD� PDFWUH� GH� O¶$WODQWLTXH� �6SLVXOD�
VROLGLVVLPD�� ORQJpYLWp �� ��� DQV��� OD�SDORXUGH�
DPpULFDLQH� �0HUFHQDULD� PHUFHQDULD�� ORQJp�
YLWp ������DQV���DLQVL�TXH�OH�TXDKRJ�QRUGLTXH�
�$UFWLFD�LVODQGLFD�� ORQJpYLWp ������DQV���/HV�
HVSqFHV�SURYHQDLHQW�GX�*ROIH�GX�6W-/DXUHQW�
�6��VROLGLVVLPD��0��PHUFHQDULD�HW�$��LVODQGL�
FD���GH�OD�%DLH�+kWpH�SUqV�GH�5LPRXVNL��0��
DUHQDULD��� DLQVL� TXH� G¶XQH� SRSXODWLRQ� GX�
*ROIH�GX�0DLQH�j�OD�ORQJpYLWp�LQIpULHXUH��$��
LVODQGLFD���(OOHV�RQW�pWp�PDLQWHQXHV�HQ�EDV�
VLQ�j���&�SHQGDQW���PRLV��SXLV�OHV�LVRODWLRQV�
GH� PLWRFKRQGULHV� GX� PDQWHDX� HW� GHV� EUDQ�
FKLHV� RQW� pWp� HIIHFWXpHV� VXU� �� LQGLYLGXV� GH�
FKDTXH�HVSqFH����SRXU�0��PHUFHQDULD��HQWUH�
MDQYLHU� HW� OD� PL-PDUV� ������ /D� TXDOLWp� GHV�
SUpSDUDWLRQV�PLWRFKRQGULDOHV� D� pWp�PHVXUpH�
SRXU�FKDTXH�LQGLYLGX�HW�WLVVX�VXLWH�j�O¶LVROD�
WLRQ� SDU� UHVSLURPpWULH� j� KDXWH� UpVROXWLRQ�
�252%2526��� DYDQW� FRQJpODWLRQ� VRXV�
D]RWH�OLTXLGH�HW�VWRFNDJH�GHV�LVRODWV�j�-���&��
/HV�PLWRFKRQGULHV�RQW�HQVXLWH�pWp�HQYR\pHV�
HQ� 2UHJRQ� VXU� JODFH� VqFKH� HW� OD� PLVH� DX�
SRLQW�GH�O¶DQDO\VH�SDU�%1-3$*(�D�pWp�HIIHF�
WXpH��3XLVTX¶LO�V¶DJLVVDLW�GH�OD�SUHPLqUH�DQD�
O\VH� GH� OD� VRUWH� SRXU� XQH� HVSqFH�PDULQH�� OD�
GpWHUPLQDWLRQ� GHV� FRQGLWLRQV� RSWLPDOHV� GH�
%1-3$*(� D� QpFHVVLWp� XQ� HIIRUW� SDUWLFXOLHU��
/HV�UpVXOWDWV�QRXV�RQW�SHUPLV�GH�UpSRQGUH�j�

QRWUH� TXHVWLRQ� SULQFLSDOH �� RXL�� OHV� PLWR�
FKRQGULHV� G¶$�� LVODQGLFD� SRVVqGHQW� EHO� HW�
ELHQ�GHV�VXSHUFRPSOH[HV��1RXV�VRPPHV�DO�
OpV� SOXV� ORLQ� HW� DYRQV� GpWHUPLQp� TXH� OHV� ��
DXWUHV� HVSqFHV� pWXGLpHV� HQ�SRVVqGHQW� pJDOH�
PHQW�� PDLV� LO� H[LVWH� GHV� GLIIpUHQFHV� IUDS�
SDQWHV� HQWUH� HVSqFHV� DLQVL� TX¶HQWUH� WLVVXV��
&HFL� UDMRXWH� GRQF� XQ� JURXSH� G¶RUJDQLVPHV�
GH�SOXV�j�OD�OLVWH�GH�FHX[�D\DQW�FH�W\SH�G¶RU�
JDQLVDWLRQ�GX�67e��HW�LO�V¶DJLW�GH�OD�SUHPLqUH�
GpPRQVWUDWLRQ� FKH]� GHV�RUJDQLVPHV�PDULQV��
,O� VHPEOHUDLW� TX¶$�� LVODQGLFD� SRVVqGH� XQH�
GLYHUVLWp�GH�VXSHUFRPSOH[HV�SOXV�LPSRUWDQWH�
TXH� OH� UHVWH� GHV� HVSqFHV� �DYHF� QRWDPPHQW�
EHDXFRXS�GH�FRPSOH[HV�,�DVVRFLpV�HQ�VXSHU�
FRPSOH[HV���PDLV� VDQV� GLIIpUHQFH� DSSDUHQWH�
HQWUH� OD� SRSXODWLRQ� GX�*ROIH� GX� 6W-/DXUHQW�
HW� FHOOH� GX� 0DLQH�� DX[� ORQJpYLWpV� GLIIp�
UHQWHV�� 0�� PHUFHQDULD� SUpVHQWH� XQ� SDWURQ�
G¶RUJDQLVDWLRQ�VHPEODEOH��WDQGLV�TXH�0��DUH�
QDULD�SRVVqGH�GHV�VXSHUFRPSOH[HV�DX[�SRLGV�
PROpFXODLUHV� SOXV� LPSRUWDQWV� HW� DYHF� XQH�
JUDQGH� SUpVHQFH� GH� FRPSOH[H� ,9�
�F\WRFKURPH� F� R[\GDVH��� 6�� VROLGLVVLPD� D�
TXDQW� j� HOOH� XQ� SDWURQ� G¶RUJDQLVDWLRQ� GLIIp�
UHQW��DYHF�SHX�GH�VXSHUFRPSOH[HV��'H�SOXV��
XQH�EDQGH�SURWpLTXH�WURXYpH�FKH]�WRXWHV�OHV�
HVSqFHV� QH� FRUUHVSRQG� j� DXFXQ� GHV� VXSHU�
FRPSOH[HV�FRPPXQpPHQW� UHWURXYpV�GDQV� OD�
OLWWpUDWXUH� HW� Q¶D� SDV� SX� rWUH� LGHQWLILpH� SDU�
FHWWH� SUHPLqUH� DQDO\VH�� 'HV� DQDO\VHV� SOXV�
SRXVVpHV� VHURQW� HIIHFWXpHV� QRWDPPHQW� SDU�
LPPXQRGpWHFWLRQ� �:HVWHUQ�%ORWV�� DLQVL� TXH�
SDU� /&-06� j� O¶84$5� SRXU� FRPSOpWHU�
O¶pWXGH��/HV�UpVXOWDWV�SUpOLPLQDLUHV�PRQWUHQW�
GRQF� TXH� OHV� VXSHUFRPSOH[HV� VRQW� EHO� HW�
ELHQ�SUpVHQWV�FKH]�OHV�ELYDOYHV�PDULQV��PDLV�
OHXU� OLHQ� DYHF� OD� ORQJpYLWp� GH� O¶HVSqFH� QH�
SHXW� rWUH� pWDEOL� SDU� FHWWH� SUHPLqUH� DQDO\VH�
FRPSDUDWLYH�� &HSHQGDQW�� HW� FRPPH� OH� VXJ�
JqUHQW� GH� WRXWHV� QRXYHOOHV� pWXGHV� FKH]�
G¶DXWUHV� RUJDQLVPHV�� FH� SDWURQ� G¶RUJDQLVD�
WLRQ� GX� 67e� SRXUUDLW� rWUH� OLp� j� OD� ELRORJLH�
PrPH�GH�O¶HVSqFH�HW�DX[�FRQGLWLRQV�HQYLURQ�
QHPHQWDOHV� DX[TXHOOHV� FHOOH-FL� IHUDLW� IDFH ��
WHPSpUDWXUH�� S+�� QLYHDX� G¶R[\JqQH� GX� PL�
OLHX�� HWF�� &HWWH� DYHQXH� SRWHQWLHOOH� YD� rWUH�
H[SORUpH�j� O¶84$5��SXLVTXH�FHWWH�H[SHUWLVH�
DFTXLVH� HQ�2UHJRQ�YD� rWUH� WUDQVIpUpH� DX� OD�
ERUDWRLUH�GX�'U�%OLHU� 
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'HX[� SXEOLFDWLRQV� VFLHQWLILTXHV� VH�

URQW� LVVXHV� GH� FH� SURMHW �� XQ� DUWLFOH� GH�Pp�
WKRGRORJLH��DLQVL�TX¶XQ�DUWLFOH�VXU�OD�FRPSD�
UDLVRQ� LQWHUVSpFLILTXH�� TXL� V¶LQVFULURQW� GDQV�
OH�GHX[LqPH�FKDSLWUH�GH�PD�WKqVH�GRFWRUDOH��
-H� WLHQV� j� UHPHUFLHU� OH� 5$4� DLQVL� TXH� OH�
)5417� SRXU� OHXU� SUpFLHX[� VRXWLHQ� ILQDQ�
FLHU�� VDQV� TXL� FH� SURMHW� Q¶DXUDLW� SDV� YX� OH�
MRXU�� -H� UHPHUFLH� DXVVL� ELHQ� HQWHQGX� OH� 'U�
7RU\�+DJHQ�� DLQVL� TXH� WRXW� OH�SHUVRQQHO�GX�
/3,��TXL�P¶RQW�VL�FKDOHXUHXVHPHQW�DFFXHLOOL�
HW� RQW� PLV� j� PD� GLVSRVLWLRQ� XQ� ODERUDWRLUH�
DX[� UHVVRXUFHV� WHFKQLTXHV� H[FHSWLRQQHOOHV��
,O� V¶DJLW� G¶XQH� SUHPLqUH� FROODERUDWLRQ� DYHF�
O¶268�� TXL� RXYUH� OD� SRUWH� j� G¶DXWUHV�
pFKDQJHV�VFLHQWLILTXHV�QRWDPPHQW�DYHF�OHXU�
FHQWUH� GH� UHFKHUFKH� PDULQH� GH� +DWILHOG�
�+06&��� 
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(ULN�*DUFtD�0DFKDGR� -�&HQWUR�GH�,QYHV�
WLJDFLRQHV�0DULQDV��8QLYHUVLWp�GH�/D�+DYD�
QD 
 
eFKDQJH� LQWHUQDWLRQDO�� 4XpEHF�� PDUV�
���� 

 
'DQV� OH� FDGUH� GH�
FHW� pFKDQJH�� O¶HQ�
VHPEOH� GHV� WUD�
YDX[� GH� UHFKHUFKH�
TXH� QRXV� DYLRQV�
SUpYXV� SRXU� OHV�
WURLV� PRLV� RQW� pWp�
UpDOLVpV�� 0RQ� Vp�
MRXU� V¶HVW� GpURXOp�
DX� ODERUDWRLUH� GX�
SURIHVVHXU� /RXLV�

%HUQDWFKH]� j� O�,QVWLWXW� GH�%LRORJLH� ,QWpJUD�
WLYH� HW� GHV�6\VWqPHV� �,%,6���8QLYHUVLWp�/D�
YDO��&RPPH�SUpYX��M¶DL�SDUWLFLSp�j�XQ�SURMHW�
GpMj�HQ�FRXUV�GH�UpDOLVDWLRQ��FH�TXH�P¶D�SHU�
PLV� G¶HQ� DSSUHQGUH� GDYDQWDJH� VXU� OHV� WHFK�
QLTXHV�GH�WUDYDLO�DLQVL�TXH�VXU�OHV�PpWKRGHV�
LQIRUPDWLTXHV� XWLOLVpHV� SRXU� O¶DQDO\VH� GH�
O¶LQIRUPDWLRQ�JpQRPLTXH�HW�GHV�613V� 
 
���6pTXHQoDJH�GX�JpQRPH�PLWRFKRQGULDO�GX�
OpSLVRVWpH� FXEDLQ� SDU� OD� PpWKRGH� ,OOXPLQD�
0LVHT� � 
 
/¶XQH�GHV�DQDO\VHV�HIIHFWXpHV�GDQV�OH�FDGUH�
GX� SURMHW� GH� UHFKHUFKH� GH� O¶pWXGLDQWH� *D�
EULHOD�8OPR�pWDLW� OH� VpTXHQoDJH�GX�JpQRPH�
PLWRFKRQGULDO� G¶XQH� HVSqFH� GH� OpSLVRVWpH�

HQGpPLTXH�GH�&XED��3DUWDQW�GH�O¶$'1�G¶XQ�
LQGLYLGX� GH� O¶HVSqFH� $WUDFWRVWHXV� WULVWRH�
FKXV��QRXV�DYRQV�XWLOLVp�OD�PpWKRGH�©�:KROH
-*HQRPH�6KRWJXQ�6HTXHQFLQJ�ª��:*6��TXL�
SHUPHW� O¶DVVHPEODJH� GHV� JpQRPHV� SDXYUHV�
HQ� VpTXHQFHV� UpSpWpHV�� FRPPH� F¶HVW� OH� FDV�
GHV� JpQRPHV� EDFWpULHQV� HW� PLWRFKRQGULDX[��
,OOXPLQD�0LVHT�HVW�XQH�PpWKRGH�TXL�SHUPHW�
XQ� VpTXHQoDJH� SDU� V\QWKqVH� HW� JpQqUH� GHV�
IUDJPHQWV� G¶$'1� UHODWLYHPHQW� JUDQGV�� /D�
OLEUDLULH� D� pWp� SUpSDUpH� SDU� O¶pTXLSH� GH� OD�
SODWHIRUPH�GH�VpTXHQoDJH�GH�O¶,%,6�XWLOLVDQW�
OH�1(%1H[W�8OWUD� ,,�'1$� OLEUDU\� SUHSDUD�
WLRQ� NLW� �1HZ� (QJODQG� %LRODEV��� /¶DVVHP�
EODJH�GHV�VpTXHQFHV�D�pWp� IDLW�DYHF� OH�SLSH�
OLQH�$�-PLVHT�VXU�/LQX[��7URLV�FRQWLJV�FRQ�
WHQDQW�OH�JpQRPH�PLWRFKRQGULDO�FRPSOHW�RQW�
pWp�REWHQXV�DSUqV�O¶DVVHPEODJH��FH�TXL�D�pWp�
YpULILp�HQ�XWLOLVDQW�OD�VpTXHQFH�GH�O¶$'1PW�
G¶$WUDFWRVWHXV� VSDWXOD�� /H� WUDYDLO� LQIRUPD�
WLTXH�D�pWp�UpDOLVp�SDU�OH�SRVW-GRFWRUDQW�-pUp�
P\�/H�/X\HU��3DU� OD� VXLWH�� OH� JpQRPH�D�pWp�
DQQRWp�XWLOLVDQW�OH�ORJLFLHO�0LWR$QQRWDWRU��$�
SDUWLU� GH� FH� WUDYDLO� XQH� QRWH� VFLHQWLILTXH�
�7KH� FRPSOHWH� PLWRFKRQGULDO� '1$� RI� &X�
EDQ� JDU� �$WUDFWRVWHXV� WULVWRHFKXV���� GRQW� MH�
VXLV� FRDXWHXU�� HW� TXL� GpFULW� OHV� FDUDFWpULV�
WLTXHV� GX�PLWRJpQRPH� D� pWp� UpGLJpH� HW� VHUD�
ELHQW{W� VRXPLVH� DX� MRXUQDO� 0LWRFKRQGULDO�
'1$�3DUW�����5HVRXUFHV�� 
 
���'pYHORSSHPHQW�HW�DQDO\VH�GHV�613V�FKH]�
OH�OpSLVRVWpH�FXEDLQ��� 
 
/D�GHX[LqPH�pWDSH�GX�WUDYDLO�D�pWp�GH�FUpHU�
XQH�OLEUDLULH�j�SDUWLU�GH�O¶$'1�GH����pFKDQ�
WLOORQV�GH�$��WULVWRHFKXV�SURYHQDQW�GH�OD�SR�
SXODWLRQ� QDWXUHOOH� GH� FHWWH� HVSqFH�PHQDFpH��
/¶REMHFWLI�GH�O¶pWXGH�HVW� O¶DQDO\VH�GHV�SRO\�
PRUSKLVPHV� QXFOpRWLGLTXHV� VLPSOHV� �613��
DILQ�G¶DXJPHQWHU� OD� UpVROXWLRQ�GHV� DQDO\VHV�
JpQpWLTXHV�FKH]�FHWWH�HVSqFH��/HV�PDUTXHXUV�
PLWRFKRQGULDX[� HW� PLFURVDWHOOLWHV� VH� VRQW�
UpYpOpV� WUqV� SHX� YDULDEOHV�� 3RXU� FH� SURMHW��
QRXV�DYRQV�XWLOLVp�OD�PpWKRGRORJLH�SURSRVpH�
SDU�OH�ODERUDWRLUH�HW�TXL�FRQVLVWH�j�XWLOLVHU�OD�
PpWKRGH� GH� VpTXHQoDJH� SDU� ,RQ� VHPL-
FRQGXFWHXU� LQVWDOOp� GDQV� ,RQ� 3URWRQ�� &HWWH�
PpWKRGH� HVW�PRLQV� FKqUH� TXH� OD� SUpFpGHQWH�
HW� SHUPHW� DSUqV� XQ� SUHPLHU� VpTXHQoDJH� GH�

�� 

 

Échanges hors Québec de  
professeurs  (FRQNT) 

  
(Q�����-������OH�)5417�ODQoDLW�XQ�SURJUDPPH�
G¶DLGH� ILQDQFLqUH� SRXU� GHV� pFKDQJHV� GH� ORQJXH�
GXUpH� LPSOLTXDQW� GHV� FKHUFKHXUV� PHPEUHV� GHV�
UHJURXSHPHQWV� VWUDWpJLTXHV�� (Q� ����-������
GHX[�FKHUFKHXUV�RQW�EpQpILFLp�GX� VRXWLHQ�GH� FH�
SURJUDPPH�HW�RQW�SX�DLQVL�SDVVHU�TXHOTXHV�PRLV�
DX� ODERUDWRLUH� GH� /RXLV� %HUQDWFKH]� �8�� /DYDO���
1RXV�YRXV�HQFRXUDJHRQV�j�YRXV�LQIRUPHU�VXU�OHV�
SRVVLELOLWpV�RIIHUWHV�SDU�OH�)5417� 
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UHFDOLEUHU� OHV� pFKDQWLOORQV� DYHF� XQH� IDLEOH�
FRXYHUWXUH� HW� OHV� UHVpTXHQFHU� GDQV� XQ� QRX�
YHDX�© FKLS ª��3RXU�FH�IDLUH��M¶DL�VXLYL�OD�Pp�
WKRGRORJLH� GpYHORSSpH� SDU� O¶pWXGLDQWH� UHV�
SRQVDEOH�GX�SURMHW��/H� VpTXHQoDJH� D� pWp� HQ�
JpQpUDO� HIILFDFH�PDLV� TXHOTXHV� pFKDQWLOORQV�
RQW�pWp�UHQRUPDOLVpV�HW�XQ�GHX[LqPH�© FKLS ª�
D�pWp�XWLOLVp�SRXU�DXJPHQWHU�OD�FRXYHUWXUH�GX�
VpTXHQoDJH��/H�VHUYLFH�GH�VpTXHQoDJH�D�Jp�
QpUp�OH�ILFKLHU�IDVWDT�TXL�D�pWp�OX�HQ�XWLOLVDQW�
6WDFNV� SRXU� /LQX[�� 'DQV� FH� FDV�� OHV� GLIIp�
UHQWHV�DQDO\VHV�RQW�pWp� UpDOLVpHV�DYHF� O�DLGH�
GX� SRVW-GRFWRUDQW� 4XHQWLQ� 5RXJHPRQW��
/¶DQDO\VH� HQ� FRPSRVDQWHV� SULQFLSDOHV� DYHF�
GLVFULPLQDQWV� �'&3$�� D� GpPRQWUp� TX¶LO�
Q¶H[LVWH� TX¶XQH� SRSXODWLRQ� GDQV� OD� UpJLRQ�
DQDO\VpH��FH�TXL�FRQFRUGH�DYHF� OHV� UpVXOWDWV�
REWHQXV� DXSDUDYDQW� DYHF� O¶$'1PW� HW� OHV�
ORFXV� PLFURVDWHOOLWHV�� 8Q� QRXYHDX� SLSHOLQH�
HVW� pJDOHPHQW� HQ� DQDO\VH� SRXU� WHVWHU� O¶KLV�
WRLUH�GpPRJUDSKLTXH�GH�FHWWH�SRSXODWLRQ��HQ�
SDUWLFXOLHU�OHV�FKDQJHPHQWV�GpPRJUDSKLTXHV�
UpFHQWV� HW� SOXV� DQFLHQV� DLQVL� TX¶HVWLPHU� OD�
WDLOOH� HIILFDFH� GH� OD� SRSXODWLRQ� DFWXHOOH� HW�
GHV� DQFLHQQHV� SRSXODWLRQV�� )LQDOHPHQW�� RQ�
YD� HVWLPHU� OH� QLYHDX� GH� SDUHQWDJH� HQWUH� OHV�
LQGLYLGXV�SRXU�JpQpUHU� O¶LQIRUPDWLRQ�QpFHV�
VDLUH�SRXU� O¶pOHYDJH��1RXV�DYRQV�pJDOHPHQW�
GLVFXWp�GH�OD�SRVVLELOLWp�GH�PHWWUH�HQ�°XYUH�
XQH�DQDO\VH�G¶$'1H�SRXU�HVWLPHU� OD�GLVWUL�
EXWLRQ�GH�FHWWH�HVSqFH��UDUH�HW�GLIILFLOH�j�Gp�
WHFWHU� GDQV� OH� PLOLHX� QDWXUHO�� 2Q� SUpYRLW�
pFKDQWLOORQQHU� GH� O¶HDX� GDQV� OHV� GLIIpUHQWHV�
UpJLRQV� GH� GLVWULEXWLRQ� HW� GpYHORSSHU� GHV�
DPRUFHV� VSpFLILTXHV� j� SDUWLU� GH� O¶LQIRUPD�
WLRQ� JpQpUpH� VXLWH� j� QRWUH� DQDO\VH� GH�
© EDUFRGLQJ ª� GHV� SRLVVRQV� G¶HDX� GRXFH� GH�
&XED� 
 
&RQFHUQDQW� OH� GHX[LqPH� REMHFWLI� GH� PRQ�
VpMRXU��YLVDQW�j�UHQIRUFHU�QRV�FRQQDLVVDQFHV�
GDQV� O¶DQDO\VH� JpQpWLTXH� GHV� UHVVRXUFHV�
DTXDWLTXHV� GH� &XED�� QRXV� DYRQV� GpEXWp�
O¶DQDO\VH� GHV� SRSXODWLRQV� G¶XQH� HVSqFH� GH�
FRUDLO� $FURSRUD� SDOPDWD� TXL� HVW� O¶XQH� GHV�
SOXV� LPSRUWDQWHV�SRXU� OD� IRUPDWLRQ� GHV� UpFLIV�
FRUDOLHQV�j�&XED�HW�GDQV�OHV�&DUDwEHV�HW�TXL�
D� FRQVpTXHPPHQW� XQH� WUqV� JUDQGH� LPSRU�
WDQFH�SRXU�O¶pFRV\VWqPH�PDULQ��2Q�D�SURFp�
Gp� VXLYDQW� OD� PrPH� SURFpGXUH� GpFULWH� FL-

GHVVXV� SRXU� OH� OpSLVRVWpH�� HW� HQ� FH�PRPHQW�
XQH�SODTXH� DYHF�GHV� FRQFHQWUDWLRQV�G¶$'1�
GH����pFKDQWLOORQV�HQ�SURYHQDQFH�GH���ORFD�
OLWpV� DXWRXU� GH� &XED� D� pWp� HQYR\pH� DX� VHU�
YLFH�GH�VpTXHQoDJH� 
 
$XWUHV�DFWLYLWpV� 
 
-� 3UpVHQWDWLRQ� HIIHFWXpH� DX� VHLQ� GX� ODERUD�
WRLUH� GH� /RXLV� %HUQDWFKH]� �� 'LYHUVLW\� RI�
PRVTXLWRILVK��JHQXV�*DPEXVLD�� LQ�&XED��
SK\ORJHQ\�DQG�ELRJHRJUDSK\�� 
-� -¶DL�pJDOHPHQW�SDUWLFLSp�j�FLQT�VpPLQDLUHV�
GX�ODERUDWRLUH�HW�GHX[�VpPLQDLUHV�GRQQpV�DX�
GpSDUWHPHQW�GH�%LRORJLH�GH�O¶8QLYHUVLWp�/D�
YDO� TXL� SRUWDLHQW� VXU� GHV� VXMHWV� UHOLpV� j� OD�
JpQRPLTXH�HW�OD�PpWDJpQRPLTXH�� 
 
(Q� UpVXPp�� OHV� REMHFWLIV� LGHQWLILpV� GDQV� OH�
FDGUH�GH�FH�SURJUDPPH�G¶pFKDQJHV�LQWHUQD�
WLRQDX[� RQW� pWp� DWWHLQWV�� $X� FRXUV� GH� FHV�
WURLV�PRLV�� M¶DL� DSSULV�GHV� WHFKQLTXHV�GH� OD�
ERUDWRLUH� SRXU� SUpSDUHU� O¶$'1� SRXU� O¶DQD�
O\VH� JpQRPLTXH� HW� OHV� SULQFLSHV� GHV� V\V�
WqPHV�GH�VpTXHQoDJH�GH�GHUQLqUH�JpQpUDWLRQ��
-¶DL� pJDOHPHQW� SX� IDLUH� O¶DSSUHQWLVVDJH� GHV�
ORJLFLHOV� SRXU� OD� UpFXSpUDWLRQ� HW� O¶DQDO\VH�
GHV� 613V� VXU� SODWHIRUPH� /LQX[�� /HV� FRQ�
QDLVVDQFHV� DFTXLVHV�PH� VHURQW� WUqV� XWLOHV� HW�
SRXUURQW� rWUH� LQWpJUpHV� GDQV� OH� FDGUH� GX�
FRXUV� GH� ELRJpRJUDSKLH� TXH� M¶HQVHLJQHUDL�
SURFKDLQHPHQW�� 
 
)LQDOHPHQW�� MH� YHX[� H[SULPHU� PD� JUDWLWXGH�
SRXU� DYRLU� SX� UHQFRQWUHU� OD� PDJQLILTXH�
pTXLSH� GH� /RXLV� %HUQDWFKH]� HW� MH� VXLV� WUqV�
UHFRQQDLVVDQW�DX�5$4��j�OD�SURIHVVHXUH�&p�
OLQH�$XGHW� HW� HQ� SDUWLFXOLHU� j�5HQpH�*DJQp�
SRXU�WRXWH�VRQ�DLGH�HW�VRQ�DPDELOLWp� 
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9RXV�GpVLUH]� rWUH� j� O¶DII�W�GHV�QRXYHOOHV�GX�
5$4��6XLYH]�QRXV�VXU��)DFHERRN�HW�7ZLWWHU� 
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$KPHG�6LDK-�%ULWLVK�&ROXPELD�&HQWUH�
IRU�$TXDWLTXH�+HDOWK�6FLHQFHV 
 
eFKDQJH�LQWHUQDWLRQDO��4XpEHF��DYULO-PDL�
���� 

 
/HV� REMHFWLIV� GX� PRQ�
VWDJH� G¶pFKDQJH�
FKHUFKHXU� DX� ODERUD�
WRLUH�GX�'U�/RXLV�%HU�
QDWFKH]� GH� O¶,QVWLWXW�
GH� %LRORJLH� ,QWpJUD�
WLYH� HW� GHV� 6\VWqPHV�
�,%,6�� GH� O¶8QLYHUVLWp�
/DYDO� pWDLHQW� OD� UpDOL�
VDWLRQ� G¶DQDO\VHV�
ELRLQIRUPDWLTXHV� DS�
SOLTXpHV����j�GHV�PDU�

TXHXUV� JpQRPLTXHV� �6LQJOH� 1XFOHRWLGH� 3R�
O\PRUSKLVPV�� 613�� SRXU� O¶DVVLJQDWLRQ� SD�
UHQWDOH� HW� ��� GH� PDUTXHXUV� HQ� OLDLVRQ� DYHF�
GHV� WUDLWV� SKpQRW\SLTXHV� VSpFLILTXHV�
�³4XDQWLWDWLYH�7UDLW�/RFL��47/´�� 
 
/HV� GRQQpHV� XWLOLVpHV� GXUDQW�PRQ� VWDJH� RQW�
pWp� IRXUQLHV� SDU� OD� FRPSDJQLH� $II\PHWUL[�
VRXV� IRUPH� G¶XQH�PLFURSXFH� FRQWHQDQW� GHV�
GRQQpHV� JpQRW\SLTXHV� GDQV� XQ� IRUPDW� TXL�
VHUD� FHOXL� XWLOLVp� DX� FRXUV� GH� QRV� IXWXUHV�
DQDO\VHV�� 
 
/¶DQDO\VH� GHV� GRQQpHV� JpQRW\SLTXHV� D� pWp�
HIIHFWXpH�DYHF�OH�ORJLFLHO�$[LRP��GH�OD�FRP�
SDJQLH� $II\PHWUL[�� $SUqV� O¶LQVWDOODWLRQ� GX�
ORJLFLHO�� OHV� ILFKLHUV� G¶DQQRWDWLRQ�
�$[LRPB305$�U���GH�OD�PLFURSXFH�RQW�pWp�
UpFXSpUpV� j� SDUWLU� GH� OD� SODWHIRUPH� $I�
I\PHWUL[� HW� LQFRUSRUpV� GDQV� OH� V\VWqPH�
G¶DQDO\VH�� � 3RXU� O¶DVVLJQDWLRQ� SDUHQWDOH�� OH�
ORJLFLHO� 61,33,7� HVW� IUpTXHPPHQW� XWLOLVp�
FKH]�OHV�VDOPRQLGpV��/¶XWLOLVDWLRQ�GH�FH�ORJL�
FLHO� QpFHVVLWH� XQ� IRUPDW� SDUWLFXOLHU� GH� IL�
FKLHUV� G¶HQWUpH� GH� GRQQpHV� JpQRW\SLTXHV��
eWDQW� GRQQp� TXH� OD� PLFURSXFH� IRXUQLH� SDU�
$II\PHWUL[� QH� FRQWHQDLW� SDV� G¶LQIRUPDWLRQ�
VXU�OHV�SDUHQWV��LO�QRXV�D�IDOOX�FUpHU�GHV�GRQ�
QpHV� SDUHQWDOHV� SRXU� VLPXOHU� O¶DVVLJQDWLRQ���
eULF� 1RUPDQGHDX�� ELRLQIRUPDWLFLHQ� GX�
5$4��D�pFULW�XQ�SURJUDPPH�ELRLQIRUPDWLTXH�
DYHF� OH� ODQJDJH�3\WKRQ�SRXU� OD� WUDQVIRUPD�

WLRQ� GX� IRUPDW� �3('� GHV� GRQQpHV� VRUWDQWHV�
GX�ORJLFLHO�$[LRP�HQ�IRUPDW�G
HQWUpH�GX�OR�
JLFLHO� 61,33,7� QpFHVVDLUH� j� O¶DQDO\VH�
G¶DVVLJQDWLRQ�SDUHQWDOH��$SUqV� ILOWUDWLRQ�GHV�
PDUTXHXUV�� OHV�JpQRW\SHV� UpVXOWDQWV�QH�FRQ�
WHQDLHQW�TXH�GHV�PDUTXHXUV�DYHF�GHV�QXFOpR�
WLGHV�XQLTXHV�HW�O
DVVLJQDWLRQ�SDUHQWDOH�IRQF�
WLRQQDLW�WUqV�ELHQ 
3RXU� O¶DQDO\VH� GHV� PDUTXHXUV� 47/�� QRXV�
DYLRQV�SUpYX�XWLOLVHU�OH�SURJUDPPH�ELRLQIRU�
PDWLTXH� 547/�� &H� SURJUDPPH� XWLOLVH� OH�
ORJLFLHO�5�SRXU�O¶DQDO\VH�GHV�PDUTXHXUV�Jp�
QRW\SLTXHV� HW� O¶LGHQWLILFDWLRQ� GHV� 47/� TXL�
SRXUUDLHQW�rWUH�HQ�OLHQ�DYHF�GHV�WUDLWV�SKpQR�
W\SLTXHV�SDUWLFXOLHUV��1RXV�DYRQV�XWLOLVp� OHV�
GRQQpHV� GH� OD� PLFURSXFH� IRXUQLH� SDU� $I�
I\PHWUL[� HW�� SRXU� FRPSOpWHU� QRWUH� MHX� GH�
GRQQpHV�� QRXV� DYRQV� FUpp� XQ� ILFKLHU� DYHF�
GHV� SKpQRW\SLTXHV� SRXU� VLPXOHU� XQH� DQD�
O\VH���&RPPH�SRXU�O
DVVLJQDWLRQ�GHV�SDUHQWV�
DYHF� OH� ORJLFLHO� 6133,7�� OH� SURJUDPPH�
547/�QpFHVVLWH�XQ� IRUPDW�SDUWLFXOLHU�G¶HQ�
WUpH� GHV� GRQQpHV��$LQVL��0��1RUPDQGHDX� D�
GpYHORSSp� XQ� SURJUDPPH� SHUPHWWDQW� GH�
WUDQVIRUPHU� OHV�GRQQpHV�GX� ILFKLHU� �3('�HQ�
XQ� IRUPDW� DGpTXDW� DX� SURJUDPPH� 547/��
/¶DQDO\VH�547/�D� SHUPLV� GH�PHWWUH� HQ� UH�
OLHI� OHV�JpQRW\SHV�PDQTXDQWV��³0LVVLQJ�JH�
QRW\SHV´�� SRXU� FKDTXH� PDUTXHXU� HW� LQGLYL�
GX�� OD�FDUWH�JpQpWLTXH�SRXU�FKDTXH�FKURPR�
VRPH� DLQVL� TXH� OHV� GRQQpHV� SKpQRW\SLTXHV�
LQFOXDQW� OHV� VH[HV�� ORQJXHXU�� SRLGV�� IDFWHXU�
GH�FRQGLWLRQ� 
 
&H�VWDJH�P¶D�SHUPLV�G¶DFTXpULU�GHV�FRQQDLV�
VDQFHV� DSSURIRQGLHV� DXVVL� ELHQ� DX� QLYHDX�
GHV� RXWLOV� ELRLQIRUPDWLTXHV� FRPPH� OH� ODQ�
JXDJH� %DVK� HW� OH� ORJLFLHO� 5� TXH� GH� PLHX[�
FRPSUHQGUH�OHV�DSSURFKHV�G¶DQDO\VH�GH�613�
SRXU� O¶DVVLJQDWLRQ� GHV� SDUHQWV� HW� O¶DQDO\VH�
GHV�PDUTXHXUV�47/�TXL�SRXUURQW�VHUYLU�GDQV�
OD�VpOHFWLRQ�GHV�LQGLYLGXV�SUpVHQWDQW�XQ�LQWp�
UrW� SDUWLFXOLHU� HQ� DTXDFXOWXUH�� 'H� SOXV�� OHV�
VFULSWV� GpYHORSSpV� DYHF� eULF� 1RUPDQGHDX�
VHUYLURQW� j� DFFpOpUHU� JUDQGHPHQW� OHV� DQD�
O\VHV� ORUVTXH�QRXV� DXURQV� j� HQ� UHIDLUH�GDQV�
OH� IXWXU�� &HV� DSSURFKHV� JpQRPLTXHV� UHSUp�
VHQWHQW�XQ�LQWpUrW�FHUWDLQ�GDQV�OH�GRPDLQH�GH�
O¶pOHYDJH� GH� VDXPRQ� HQ� DTXDFXOWXUH� HW� HQ�
SDUWLFXOLHU� GDQV� OHV� SURJUDPPHV� G¶pOHYDJH�
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VpOHFWLI� G¶LQGLYLGXV� RX� GH� IDPLOOHV� SUpVHQ�
WDQW� GHV� FDUDFWpULVWLTXHV� G¶LQWpUrW� pFRQR�
PLTXH��FURLVVDQFH�UDSLGH��TXDOLWp�GH�OD�FKDLU��
UpVLVWDQFH�DX[�SDWKRJqQHV��HWF��� 
 
6XU�OH�SODQ�SHUVRQQHO��PRQ�LQWpJUDWLRQ�GDQV�
O¶pTXLSH� GX� 'U� %HUQDWFKH]� D� pWp� UDSLGH� HW�
HIILFDFH� HW�D�pWp� IDFLOLWpH�SDU� OH�ERQ�DFFXHLO�
GHV� PHPEUHV� GX� ODERUDWRLUH�� -H� WLHQV� j� UH�
PHUFLHU� HQ�SDUWLFXOLHU�0��eULF�1RUPDQGHDX�
SRXU�VRQ�DLGH�SUpFLHXVH�GDQV�OD�WUDQVPLVVLRQ�
GH� VHV� FRQQDLVVDQFHV� HQ� ELRLQIRUPDWLTXH� HW�
SRXU� VRQ� SURIHVVLRQQDOLVPH� HW� VD� SDVVLRQ�
GDQV� FH�GRPDLQH�� )LQDOHPHQW�� MH� WLHQV� j� UH�
PHUFLHU� SHUVRQQHOOHPHQW� OH� 'U� %HUQDWFKH]�
GH� P
DYRLU� GRQQp� O¶RSSRUWXQLWp� GH� P¶LQWp�
JUHU� GDQV� VRQ� pTXLSH�� FH� TXL� P¶D� SHUPLV�
G¶HQULFKLU�PHV�FRQQDLVVDQFHV�HW�PHV�FRPSp�
WHQFHV� DYHF� O¶DLGH� GHV� PHPEUHV� GH� VRQ�
pTXLSH� 
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6WDJHV�����-���� 
 

/DXUD�%HQHVWDQ�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO��
HW�5pP\�5RFKHWWH� �8QLYHUVLWp�GX�1RXYHDX-
%UXQVZLFN� 
 
&RQ*HQ������:RUNVKRS��.DOLVSHOO��8QLW�
HG�6WDWHV�����DR�W�DX���VHSWHPEUH����� 

/¶DWHOLHU� GH� JpQRPLTXH� pYROXWLYH� QRPPp�
&RQ*HQ� V¶HVW� GpURXOp� GX� OXQGL� ��� DR�W� DX�
VDPHGL� �� VHSWHPEUH� ����� j� .DOLVSHOO�� XQH�
SHWLWH� YLOOH� VLWXpH� GDQV� O¶pWDW� GX� 0RQWDQD�
�eWDWV-8QLV���&HW� DWHOLHU�� TXL� D� OLHX� WRXV� OHV�
GHX[� DQV�� HVW� G¶XQH� JUDQGH� HQYHUJXUH� SXLV�
TX¶LO� D� UpXQL� TXLQ]H� LPSRUWDQWV� FKHUFKHXUV�
UHFRQQXV�HW�WUqV�DSSUpFLpV�SRXU�OHXUV�WUDYDX[�

SRUWDQW�VXU�OD�JpQRPLTXH�GH�OD�FRQVHUYDWLRQ��
&HWWH�DQQpH��&RQ*HQ�D�UHJURXSp�SOXV�GH����
SDUWLFLSDQWV�YHQDQW�GH���SD\V�HW�GRQW�OHV�VX�
MHWV� G¶pWXGH� pWDLHQW� WUqV� GLYHUVLILpV��&HV� VX�
MHWV� DOODLHQW� GX� VpTXHQoDJH� G¶$51� FKH]� OH�
OLqYUH�j�O¶DQDO\VH�GH�JpQRPLTXH�GX�SD\VDJH�
FKH]� JUL]]O\�� HQ� SDVVDQW� SDU� PRQ� VXMHW�
G¶pWXGH �� OD� JpQRPLTXH� GX� KRPDUG� G¶$Pp�
ULTXH��/RUV�GH�FHW� DWHOLHU�� M¶DL� HX� O¶RFFDVLRQ�
GH� SUpVHQWHU� OHV� GLIIpUHQWV� SLSHOLQHV� ELR-
LQIRUPDWLTXHV�TXL�RQW�pWp�PLV�HQ�SODFH�GDQV�
OH� ODERUDWRLUH� %HUQDWFKH]�� FH� TXL� D� GRQQp�
XQH� EHOOH� YLVLELOLWp� j� PRQ� ODERUDWRLUH�� 0D�
SDUWLFLSDWLRQ�j�FH�FRQJUqV�D�pWp�WUqV�ELHQ�DF�
FXHLOOLH�SXLVTXH�OHV�RUJDQLVDWHXUV�GX�FRQJUqV�
P¶RQW�FRQYLp�j�pFULUH�XQ�DUWLFOH�VFLHQWLILTXH�
GH� W\SH�0HHWLQJ� UHYLHZ��TXL� UpVXPHUD� WRXV�
OHV�SRLQWV�DERUGpV�DX�FRXUV�GH�FHWWH�VHPDLQH�
LQWHQVLYH� HW� TXL� SDUDLWUD� WUqV�SURFKDLQHPHQW�
GDQV�0ROHFXODU�(FRORJ\��3OXV�JOREDOHPHQW��
FHW�DWHOLHU�P¶D�GRQQp� O¶RSSRUWXQLWp�GH�FUpHU�
GH�QRPEUHX[�FRQWDFWV�SRXYDQW�GRQQHU�OLHX�j�
GH�IXWXUHV�FROODERUDWLRQV�GDQV�OH�GRPDLQH�� 
 
$QQH-/DXUH�)HUFKDXG�–�3RVW-'RFWRUDW��8��
/DYDO 
6XSHUYLVLRQ ��/RXLV�%HUQDWFKH]��8��/DYDO� 
 
&RQ*HQ������:RUNVKRS��.DOLVSHOO��8QLW�
HG�6WDWHV�����DR�W�DX���VHSWHPEUH����� 
 

/H� ZRUNVKRS� LQWLWX�
Op © &RQ*HQ� ���� ª�
SRXU © &RQVHUYDWLRQ�
*HQRPLFV� ���� ª�
V¶HVW� GpURXOp� GX� ���
DR�W� DX� �� VHSWHPEUH�
������j� OD� VWDWLRQ�GH�
UHFKHUFKH� GX� ODF�
)ODWKHDG�� 3ROVRQ��
0RQWDQD�� 86$��

4XLQ]H�H[SHUWV�GDQV�OH�GRPDLQH�GH�OD�JpQR�
PLTXH�GH�OD�FRQVHUYDWLRQ�pWDLHQW�UpXQLV�SRXU�
GRQQHU� GHV� SUpVHQWDWLRQV� GHYDQW� ��� SDUWLFL�
SDQWV� �LQFOXDQW� GHV� pWXGLDQWV� JUDGXpV�� GHV�
SRVW-GRFWRUDQWV� DLQVL� TXH� GHV� FKHUFKHXUV�
DFDGpPLTXHV� RX� JRXYHUQHPHQWDX[�� HQ� SUR�
YHQDQFH�GH����SD\V�GLIIpUHQWV��/D�IRUPDWLRQ�
IRXUQLH� GXUDQW� FHWWH� VHPDLQH� pWDLW� IRFDOLVpH�
VXU�OD�SURGXFWLRQ��O¶DQDO\VH��HW�OD�WKpRULH�UH�

�� 

 

Stages et congrès pour les 
étudiants aux cycles supé-
rieurs et stagiaires post-

doctoraux 
  
*UkFH� DX� ILQDQFHPHQW� IRXUQL� SDU� 5HVVRXUFHV�
$TXDWLTXHV� 4XpEHF�� SOXVLHXUV� pWXGLDQWV�
PHPEUHV�GX�UpVHDX�RQW�SX�SDUWLFLSHU�j�GHV�FRQ�
JUqV� QDWLRQDX[� HW� LQWHUQDWLRQDX[� HW� RQW� HX� OD�
FKDQFH�GH�UpDOLVHU�GHV�VWDJHV��$X�FRXUV�GH�O¶DQ�
QpH�����-�����HW�����-������ OH�5$4�D�SHUPLV�
DX[�pWXGLDQWV�HW�VWDJLDLUHV�SRVWGRFWRUDX[�GH�UpD�
OLVHU���VWDJHV�GDQV�GHV�ODERUDWRLUHV�pWUDQJHUV�RX�
GHV� ODERUDWRLUHV� TXpEpFRLV� GDQV� XQH� XQLYHUVLWp�
DXWUH� TXH� OHXU� XQLYHUVLWp� G¶DFFXHLO�� /H� 5$4� D�
pJDOHPHQW� IRXUQL� XQH� DLGH� ILQDQFLqUH� DX[� pWX�
GLDQWV� HW� VWDJLDLUHV� SRVWGRFWRUDX[� SRXU� TX¶LOV�
SXLVVHQW� SUpVHQWHU� OHXUV� UpVXOWDWV� GDQV� GHV� FRQ�
JUqV� QDWLRQDX[� HW� LQWHUQDWLRQDX[��� DX� WRWDO� ���
SDUWLFLSDWLRQV�j�GHV�FRQJUqV�RQW�pWp�ILQDQFpHV� 
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ODWLYH� DX[� GRQQpHV� GH�1H[W�*HQHUDWLRQ�6H�
TXHQFLQJ� �1*6�� j� WUDYHUV�GHV� OHFWXUHV�� GLV�
FXVVLRQV� HW� VHVVLRQV� SUDWLTXHV� D[pHV� VXU� OD�
JpQRPLTXH� GH� OD� FRQVHUYDWLRQ�� /¶pFKDQJH�
DYHF�OHV�LQVWUXFWHXUV�D�SHUPLV�j�FKDTXH�SDU�
WLFLSDQW�GH�SRXYRLU�UHFHYRLU�GHV�FRQVHLOV�VXU�
VHV� SURSUHV� SURMHWV�� &KDFXQ� D� SX� UHSDUWLU�
DYHF� GHV� SRLQWV� FOpV� UHOHYpV� SDU� FKDTXH� LQ�
WHUYHQDQW�DFFRPSDJQpV�GH�OD�OLWWpUDWXUH�SHU�
WLQHQWH��/H�SDVVDJH�GH� OD�JpQpWLTXH�GHV�SR�
SXODWLRQV�j�O¶qUH�GH�OD�JpQRPLTXH�GH�OD�FRQ�
VHUYDWLRQ�HQWUDLQH�TXHOTXHV�GpILV�TXL�RQW�pWp�
ODUJHPHQW� DERUGpV� DX� FRXUV� GH� FHWWH� VH�
PDLQH��'XUDQW�WRXW�OH�SURFHVVXV�G¶XQH�pWXGH�
GH� 1*6�� LO� HVW� LPSRUWDQW� GH� VDQV� FHVVH� VH�
UHPpPRUHU� VD� TXHVWLRQ� VFLHQWLILTXH�� FH� TXL�
QRXV�JXLGHUD�SRXU�XQ�EXGJHW�GRQQp�j�DGDS�
WHU� O¶pFKDQWLOORQQDJH�� FKRLVLU� O¶RXWLO� JpQR�
PLTXH��GHSXLV�OH�VpTXHQoDJH�GH�JpQRPH�DX[�
WHFKQLTXHV�GH�5$'�VHTXHQFLQJ��TXL�RSWLPL�
VHUD� OH� FRPSURPLV� j� IDLUH� GDQV� O¶DOORFDWLRQ�
GX�EXGJHW�HQWUH�OH�QRPEUH�G¶pFKDQWLOORQV��GH�
SRSXODWLRQV�� G¶LQGLYLGXV�� GH� ORFL� HW� OD� SUR�
IRQGHXU�GH�VpTXHQoDJH��8QH�SUpVHQWDWLRQ��L��
GHV� GLIIpUHQWHV� PpWKRGHV� GH� 1*6� �\� FRP�
SULV� OHV� PpWKRGHV� GH� JpQRW\SDJH� j� IDLEOH�
SURIRQGHXU� GH� VpTXHQoDJH� HW� O¶XWLOLVDWLRQ�
G¶XQ�JpQRPH�GH�UpIpUHQFH����LL��GH�FRPPHQW�
DPpOLRUHU�OD�GpWHFWLRQ�GH�O¶DGDSWDWLRQ�ORFDOH��
�LLL��GH�O¶LPSRUWDQFH�GHV�pWDSHV�GH�ILOWUDJH�GH�
GRQQpHV��ILOWUHU�OHV�GRQQpHV�LVVXHV�G¶HUUHXUV�
GH�VpTXHQoDJH�HW�JDUGHU� OHV� ORFL� LQIRUPDWLIV�
SRXU�OHV�TXHVWLRQV�GHYDQW�rWUH�VRXOHYpHV��RQW�
pWp�OHV�SULQFLSDX[�SRLQWV�DERUGpV��(QILQ�GDQV�
XQ� FRQWH[WH� GH� FRQVHUYDWLRQ� GHV� SRSXOD�
WLRQV�� O¶XWLOLVDWLRQ� GH� OD� JpQRPLTXH� GDQV� OD�
JHVWLRQ� GH� OD� ELRGLYHUVLWp� D� pWp� H[SORUpH� j�
WUDYHUV�� QRWDPPHQW�� GHV� HVWLPDWLRQV� GH�
WDLOOHV� HIILFDFHV�� OD� GpILQLWLRQ� GH� SRSXOD�
WLRQV� �� XQLWpV� GH� JHVWLRQ� WRXW� HQ�PHWWDQW� HQ�
JDUGH�VXU� OHV�GLIIpUHQWV�GpILV�TXH�UHSUpVHQWH�
FHWWH� YLVLRQ� JpQRPLTXH� �HQ� SDUWLFXOLHU� OHV�
VXSSRVLWLRQV�IDLWHV�DXWRXU�GX�GpVpTXLOLEUH�GH�
OLDLVRQ��� /¶HQVHPEOH� GH� FHV� FRQQDLVVDQFHV�
WKpRULTXHV� HW� SUDWLTXHV� VHURQW� DPSOHPHQW�
XWLOLVpHV� GDQV� O¶pWXGH� GH� OD� JpQRPLTXH� GHV�
SRSXODWLRQV�G¶RPEOH�GH�IRQWDLQH�j�WUDYHUV�OD�
SURYLQFH�GX�4XpEHF� 
 
 

&ODXGLD� .DVSHU-9RHONO� –� 'RFWRUDW�� 8QL�
YHUVLWp�GH�%HUQH��6XLVVH 
6XSHUYLVLRQ �� %�� 7DERUVN\� HW�1DGLD�$XELQ-
+RUWK��8��/DYDO� 
 
6WDJH�UpDOLVp�DX� ODERUDWRLUH�GH� OD�3URIHV�
VHXUH�1DGLD�$XELQ-+RUWK��8QLYHUVLWp�/D�
YDO���HU�PDL�DX����MXLQ����� 
 

*UkFH� j� OD� ERXUVH� 5$4��
M
DL� SX� HIIHFWXHU� XQ� VWDJH�
DX� ODERUDWRLUH� GH� PD� FR-
GLUHFWULFH� GH� WKqVH�� OD�
3URIHVVHXUH�1DGLD�$XELQ-
+RUWK��j� O
,QVWLWXW�GH�%LR�
ORJLH� ,QWpJUDWLYH� HW� GHV�
6\VWqPHV��,%,6��GH�O
8QL�
YHUVLWp� /DYDO� j� 4XpEHF��
3RXU�PD� WKqVH�� M
pWXGLH� OD�
JpQpWLTXH� GHV� FRPSRUWH�

PHQWV� FRRSpUDWLIV� FKH]� 1HRODPSURORJXV�
SXOFKHU��XQ�SRLVVRQ�DX�V\VWqPH�GH�UHSURGXF�
WLRQ� FRPPXQDXWDLUH��&KH]� FHWWH� HVSqFH�� OHV�
MHXQHV� QH� VH� GLVSHUVHQW� SDV� LPPpGLDWHPHQW�
PDLV� UHVWHQW� GDQV� OH� WHUULWRLUH� R�� LOV� DLGHQW�
OHV� GRPLQDQWV� GDQV� FHUWDLQHV� WkFKHV� �SDU�
H[HPSOH� OD� GpIHQVH� HW� OH�PDLQWLHQ� GX� WHUUL�
WRLUH�HW�OHV�VRLQV�GRQQpV�j�OD�FRXYpH��� 
'DQV�OH�FDGUH�G
XQ�JUDQG�SURMHW�GH�JpQpWLTXH�
TXDQWLWDWLYH� GHV� FRPSRUWHPHQWV� FRRSpUDWLIV�
�QHWWR\DJH� HW� GpIHQVH� GHV� °XIV�� QRXV� HV�
VD\RQV� GH� GpWHUPLQHU� VL� OHV� FRPSRUWHPHQWV�
RQW� XQH� EDVH� KpUpGLWDLUH� RX� V
LOV� VRQW� FRP�
SOqWHPHQW� LQIOXHQFpV� SDU� GHV� IDFWHXUV� HQYL�
URQQHPHQWDX[��3DU�DLOOHXUV��QRXV�QRXV� LQWp�
UHVVRQV�DX�GpSLVWDJH�GH�JqQHV�HW�DX[�UpVHDX[�
JpQpWLTXHV�TXL�IRQW�SDUWLH�GX�FRQWU{OH�GH�FHV�
FRPSRUWHPHQWV��3RXU�FHOD��QRXV�DOORQV�FRP�
SDUHU� OHV� WUDQVFULSWRPHV� HQWLHUV� �51$-
VHTXHQFLQJ�� GH� FHUYHDX[� G¶LQGLYLGXV� TXL�
PRQWUHQW� XQ� FRPSRUWHPHQW� FRRSpUDWLI� GH�
IDoRQ�UpSpWpH�HW�FHX[�TXL�QH�OH�PRQWUHQW�SDV��
(Q� SOXV�� QRXV� SRXYRQV� FRPSDUHU� FKDTXH�
JURXSH� j� XQ� JURXSH� FRQWU{OH� �TXL� D� UHoX� OD�
PrPH�PDQLSXODWLRQ�H[SpULPHQWDOH� VDXI�TXH�
OH� VWLPXOXV� pWDLW� DEVHQW��� &HOD� QRXV� SHUPHW�
G¶pWXGLHU�OHV�QRUPHV�GH�UpDFWLRQ�JpQRPLTXHV�
GH�FHV�FRPSRUWHPHQWV��XQH�IRQFWLRQ�TXL� UH�
OLH� OH� SKpQRW\SH� �SDU� H[HPSOH� OH� SDWURQ� GH�
O¶H[SUHVVLRQ�GHV�JqQHV��DX[�JpQRW\SHV�j�WUD�
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YHUV�GHV�HQYLURQQHPHQWV�GLIIpUHQWV��OD�VLWXD�
WLRQ�© WHVW ª�SDU�UDSSRUW�DX�© FRQWU{OH ª���&H�
FL� FRQVWLWXHUD� XQ� SUHPLHU� SDV� YHUV� OD� FRP�
SUpKHQVLRQ� GH� O¶DUFKLWHFWXUH� GX� FRPSRUWH�
PHQW�FRRSpUDWLI�FKH]�OHV�SRLVVRQV� 
 
/H� VWDJH� j� O
8QLYHUVLWp� /DYDO� QH� P¶D� SDV�
VHXOHPHQW� SHUPLV� GH� IDLUH�PHV� DQDO\VHV� GH�
JpQpWLTXH� PROpFXODLUH� �H[WUDLUH� O¶$51� HW�
DVVHPEOHU�OHV�© F'1$�OLEUDULHV ª��PDLV�DXV�
VL�G¶LQWHQVLILHU�OH�FRQWDFW�DYHF�1DGLD�$XELQ-
+RUWK�HW�PHV�FROOqJXHV�TXL�P¶DVVLVWHURQW�GH�
ORLQ�DYHF�O¶DQDO\VH�ELRLQIRUPDWLTXH�TXL�VHUD�
UpDOLVpH� DX� FRXUV� GHV� VHPDLQHV� j� YHQLU�� -
DL�
SURILWp� pQRUPpPHQW� G
XQ� FRXUV� GH� ELRLQIRU�
PDWLTXH� GH� ODQJDJH� GH� SURJUDPPDWLRQ� 3\�
WKRQ��GHV�VpPLQDLUHV��GHV�GLVFXVVLRQV�HW�GHV�
UHQFRQWUHV� j� O
,%,6�� -H� VXLV� WUqV� UHFRQQDLV�
VDQWH�G
DYRLU�HX�OD�FKDQFH�GH�YLVLWHU�XQ�DXWUH�
ODERUDWRLUH�SHQGDQW�PHV�pWXGHV�GH�GRFWRUDW� 
 
%HQMDPLQ�/DUDPpH�–�'RFWRUDW��8��/DYDO� 
6XSHUYLVLRQ���*UDQW�:��9DQGHQEHUJ��8��/D�
YDO� 
 
$TXDSRQLFV�ZRUNVKRS�E\�12$�)LVKHULHV��
:KLWE\��2QWDULR�����DX����DR�W������ 
 

/¶DTXDSRQLH�HVW�XQH�PpWKRGH�GH�SURGXFWLRQ�
PDUDvFKqUH�HW�DTXDFROH�QRYDWULFH�SUpVHQWDQW�
XQ� IRUW� SRWHQWLHO� GH� GpYHORSSHPHQW� GXUDEOH�
SRXU�OH�4XpEHF��&HV�V\VWqPHV�DTXDFROHV�HQ�
UHFLUFXODWLRQ� RQW� XQ� LPSDFW� PLQLPDO� VXU�
O¶HQYLURQQHPHQW��FDU�OD�PDMRULWp��YRLU�OD�WR�
WDOLWp��GHV�GpFKHWV�SURGXLWV�SDU� OHV�SRLVVRQV�
VRQW� XWLOLVpV� SDU� OHV� SODQWHV� FRPPH� QXWUL�
PHQWV�� &HWWH� WHFKQRORJLH� HVW� UpFHQWH� HW� OHV�
VSpFLDOLVWHV� HQ� DTXDSRQLH� HQ� UHFLUFXODWLRQ��
D\DQW� XQH� YLQJWDLQH� G¶DQQpHV� G¶H[SpULHQFH��
VH� FRPSWHQW� VXU� OHV� GRLJWV� G¶XQH� PDLQ�� /D�

IRUPDWLRQ�RIIHUWH�SDU�12$�)LVKHULHV�UpXQLV�
VDLW���G¶HQWUH�HX[��VRLW� OHV�SURIHVVHXUV�1LFN�
6DYLGRY� �8QLYHUVLW\� RI� $OEHUWD��� &KDUOLH�
6KXOW]� �8QLYHUVLW\� RI�9LUJLQ� ,VODQG�� HW�.H�
YLQ� )LW]VLPPRQV� �8QLYHUVLW\� RI� $UL]RQD���
-¶DL�HX�O¶RSSRUWXQLWp�G¶DVVLVWHU�j�OD�SUpVHQWD�
WLRQ�GH�OHXUV�UpFHQWHV�UHFKHUFKHV�HQ�DTXDSR�
QLH WUDLWDQW� GH� VXMHWV� YDULpV �� �L�� 'pILQLU�
O¶DTXDSRQLH�� �LL�� 3ULQFLSDX[� SUREOqPHV� HQ�
DTXDSRQLH�� �LLL��4XHVWLRQV� GH� ELRVpFXULWp� HW�
LQVSHFWLRQ� VDQLWDLUH� GHV� IHUPHV� DTXDSR�
QLTXHV�� �LY�� $OLPHQWDWLRQ� GHV� SRLVVRQV� HW�
DOWHUQDWLYHV� pFRUHVSRQVDEOHV� FRPPH� O¶HQWR�
PRSKDJLH�� �Y�� 'LIIpUHQWHV� FRQFHSWLRQV� GH�
V\VWqPHV�DTXDSRQLTXHV�HQ�UHFLUFXODWLRQ���YL��
'LIIpUHQWV�VXEVWUDWV�GH�FXOWXUH�HW�OH�ELRFKDU��
�YLL�� 3K\VLRORJLH� YpJpWDOH� HW� SK\WRSDWKROR�
JLH�� �YLLL�� ,PSRUWDQFH� GH� OD� IORUH� PLFUR�
ELHQQH� HW� IRQJLTXH� GH� OD� UKL]RVSKqUH�� �L[��
3ULQFLSDOHV� HVSqFHV�GH�SRLVVRQV� HQ� DTXDSR�
QLH���[��0pWKRGHV�GH�FDSWXUH�GHV�GpFKHWV�HW�
SDUDPqWUHV�GH�OD�TXDOLWp�G¶HDX���[L��/HV�FUXV�
WDFpV� HQ� DTXDSRQLH�� '¶DXWUHV� LQWHUYHQDQWV�
RQW�SULV�OD�SDUROH�SRXU�GLVFXWHU�GH��[LL��&RQ�
FHSWLRQ�G¶XQ�SODQ�G¶DIIDLUH���[LLL��0DUNHWLQJ�
HW�PpGLD�VRFLDX[�HW��[LY��/RLV�HW�UqJOHPHQWV�
FDQDGLHQV�HQ�PDWLqUH�G¶DTXDSRQLH��'HV�DWH�
OLHUV�SUDWLTXHV�VXU�OH�VH[DJH�GHV�WLODSLDV��GHV�
DQDO\VHV� SK\VLFR-FKLPLTXHV� GH� O¶HDX� HW� GHV�
YLVLWHV� GH� V\VWqPHV� DTXDSRQLTXHV� HQ� IRQF�
WLRQ� RQW� DXVVL� pWp� RIIHUWV�� /¶pYqQHPHQW� D�
GRQQp� OLHX� j� XQH� SpULRGH� GH� UpVHDXWDJH� R��
GHV�FROODERUDWLRQV�SRWHQWLHOOHV��GDQV�OH�FDGUH�
GH�PRQ�GRFWRUDW��RQW�pWp�GpYHORSSpHV� 
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https://raq.uqar.ca/fr/ 
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ePLOLH�/DYRLH�–�0DvWULVH��84$& 
6XSHUYLVLRQ ��3DVFDO� 6LURLV� �84$&��� ,VDEHO�
7KLEDXOW��0))3� 
 
6WDJH� UpDOLVp� j� ,)5(0(5� HQ� 0DQFKH�
0HU� GX� 1RUG�� )UDQFH�� VHSWHPEUH� j� QR�
YHPEUH����� 

 
-¶DL� UpDOLVp� XQ� VWDJH� GH�
UHFKHUFKH� DX� S{OH� GH�
VFOpURFKURQRORJLH� GX�
FHQWUH� 0DQFKH� 0HU� GX�
1RUG��&H�VWDJH�FRPSRU�
WDLW� WURLV� REMHFWLIV� SULQ�
FLSDX[ �� 
��� &RPSDUHU� GHX[� Pp�
WKRGHV� G¶HVWLPDWLRQ�
G¶kJH� VXU� OHV� RWROLWKHV�
GHV�RPEOHV�GH�IRQWDLQH� 

���'pWHUPLQHU�O¶LPSDFW�GH�OD�JpQpWLTXH�HW�GH�
O¶HQYLURQQHPHQW� VXU� OD� FURLVVDQFH� GHV�
RPEOHV�GH�IRQWDLQH� 
���'pWHUPLQHU�O¶LPSDFW�GH�OD�JpQpWLTXH�HW�GH�
O¶HQYLURQQHPHQW� VXU� OD� IRUPH� GHV� RWROLWKHV�
GHV�RPEOHV�GH�IRQWDLQH�� 
 
$YDQW� PRQ� GpSDUW�� M¶DL� H[WUDLW� OHV� RWROLWKHV�
GHV� RPEOHV� GH� IRQWDLQH� FDSWXUpV� ORUV� GH�
FDPSDJQHV� G¶pFKDQWLOORQQDJH� UpDOLVpHV� HQ�
������ ����� HW� ������ 'HV� FRXSHV� WUDQVYHU�
VDOHV�GHV�RWROLWKHV�RQW�HQVXLWH�pWp�UpDOLVpHV�HW�
GHV� LPDJHV� FDOLEUpHV� GH� FHV� FRXSHV� RQW� pWp�
SULVHV��8QH�HVWLPDWLRQ�G¶kJH� HW� GH� OD� FURLV�
VDQFH� D� pWp� UpDOLVpH� SDU� GHX[� OHFWHXUV� VXU�
FHOOHV-FL�� /RUV� GH� PRQ� VWDJH�� GHX[� LPDJHV�
FDOLEUpHV� GHV� RWROLWKHV� HQWLHUV� RQW� pWp� UpDOL�
VpHV�� 'HX[� OHFWHXUV� RQW� pJDOHPHQW� HVWLPp�
O¶kJH� HW� OD� FURLVVDQFH� VXU� OD� SUHPLqUH� VpULH�
G¶LPDJHV�GHV�RWROLWKHV�HQWLHUV��/HV� UpVXOWDWV�
GHV� GHX[� OHFWHXUV� HW� GHV� GHX[� PpWKRGHV�
�FRXSHV� WUDQVYHUVDOHV� HW� RWROLWKHV� HQWLHUV��
RQW� pWp� FRPSDUpV� SRXU� GpWHUPLQHU� OD� Pp�
WKRGH�OD�SOXV�SUpFLVH�SRXU�HVWLPHU�O¶kJH�HW�OD�
FURLVVDQFH� GHV� RPEOHV� GH� IRQWDLQH�� /HV� Up�
VXOWDWV� GH� O¶HVWLPDWLRQ� GH� OD� FURLVVDQFH� VXU�
OHV� RWROLWKHV� HW� OHV� GRQQpHV� PRUSKRPp�
WULTXHV� RQW� pWp� XWLOLVpV� SRXU� pYDOXHU�
O¶LQIOXHQFH� GH� OD� JpQpWLTXH� HW� GH� O¶HQYLURQ�
QHPHQW�VXU�OD�FURLVVDQFH�GHV�RPEOHV�GH�IRQ�
WDLQH�� $XFXQ� GHV� IDFWHXUV� Q¶D� PRQWUp� XQH�

LQIOXHQFH� VLJQLILFDWLYH� VXU� OD� FURLVVDQFH� j�
FRXUW� WHUPH�� 3DU� FRQWUH�� HQ� PRGpOLVDQW� OHV�
ORQJXHXUV� VWDQGDUGV� HQ� IRQFWLRQ� GH� O¶kJH� j�
O¶DLGH�GX�PRGqOH�GH�FURLVVDQFH�GH�9RQ�%HU�
WDODQII\�� M¶DL�SX�GpPRQWUHU�TXH�OD�JpQpWLTXH�
DYDLW� XQ� LPSDFW� VXU� OD� FURLVVDQFH� j� ORQJ�
WHUPH��¬�SDUWLU�GH���DQV��OHV�RPEOHV�GH�IRQ�
WDLQH� LVVXV�GHV�SLVFLFXOWXUHV�PRQWUDLHQW� XQH�
FURLVVDQFH� LQIpULHXUH�DX[�RPEOHV� LQGLJqQHV��
/D�GHX[LqPH�VpULH�G¶LPDJHV�FDOLEUpHV�G¶RWR�
OLWKHV� HQWLHUV� D� SHUPLV� G¶H[WUDLUH� OD� IRUPH�
GHV� RWROLWKHV� JUkFH� j� XQ� ORJLFLHO� GH� WUDLWH�
PHQW�G¶LPDJH��/D�IRUPH�GHV�RWROLWKHV�D�HQ�
VXLWH�pWp�DQDO\VpH�j�SDUWLU�GH�OD�PpWKRGH�GHV�
HOOLSVHV� GH� )RXULHU�� /HV� UpVXOWDWV� GH� O¶DQD�
O\VH�SDU�OHV�HOOLSVHV�GH�)RXULHU�RQW�pWp�XWLOL�
VpV� SRXU� HIIHFWXHU� SOXVLHXUV� DQDO\VHV� VWDWLV�
WLTXHV� SHUPHWWDQW� G¶pYDOXHU� O¶LPSDFW� GH� OD�
JpQpWLTXH� HW� GH� O¶HQYLURQQHPHQW� VXU� OD�
IRUPH� GHV� RWROLWKHV�� /HV� UpVXOWDWV� GHV� DQD�
O\VHV�VWDWLVWLTXHV�RQW�UpYpOp�TXH�OD�JpQpWLTXH�
HW� O¶HQYLURQQHPHQW� Q¶DYDLHQW� SDV� XQH� LQ�
IOXHQFH� VLJQLILFDWLYH� VXU� OD� IRUPH� GHV� RWR�
OLWKHV��&H�VWDJH�P¶D�SHUPLV�GH�PH�IDPLOLDUL�
VHU� DYHF� SOXVLHXUV� FRQFHSWV� TXH� M¶XWLOLVHUDL�
GDQV� OH� FDGUH� GH�PD�PDvWULVH�� /¶pTXLSH� TXL�
P¶D� DFFXHLOOLH�P¶D� EHDXFRXS� DSSULV� VXU� OHV�
RWROLWKHV� HW� OHXU� XWLOLVDWLRQ� HQ� JHVWLRQ� GHV�
UHVVRXUFHV� KDOLHXWLTXHV�� 3OXVLHXUV� H[SHUWV�
P¶RQW�SHUPLV�GH�PLHX[�FRPSUHQGUH� O¶pWXGH�
GH� OD� IRUPH� GHV� RWROLWKHV� TXL� pWDLW� XQ� QRX�
YHDX�FRQFHSW�SRXU�PRL��0RQ�VWDJH�pWDLW�XQH�
H[SpULHQFH� GH� UHFKHUFKH� WUqV� SHUWLQHQWH� TXL�
FRQWULEXHUD� FHUWDLQHPHQW� j�PRQ�GpYHORSSH�
PHQW�SURIHVVLRQQHO��� 
 
&OpPHQW�5RXJHX[�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ ��/RXLV� %HUQDWFKH]� �8�� /DYDO���
3LHUUH-$OH[DQGUH� *DJQDLUH� �8QLYHUVLWp�
0RQWSHOOLHU��� 
 
6WDJH� j� O¶8QLYHUVLWp� 0RQWSHOOLHU� ��
�)UDQFH�� HW� DX� &,*(1(� �1RUYqJH��� ���
VHSWHPEUH�DX����GpFHPEUH����� 
 
'XUDQW� PRQ� VWDJH�� M¶DL� SDVVp� HQYLURQ� GHX[�
PRLV� j� OD�6WDWLRQ�0pGLWHUUDQpHQQH�GH� O¶(Q�
YLURQQHPHQW�/LWWRUDO�j�6qWH��TXL�FRUUHVSRQG�
j�XQH�DQQH[H�GH�O¶8QLYHUVLWp�0RQWSHOOLHU����
SXLV� HQYLURQ� WURLV� VHPDLQHV� HQ� 1RUYqJH� DX�
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VHLQ� GX� © &HQWHU� IRU� ,QWHJUDWLYH� *HQH�
WLFV ª��&,*(1(�� 
 &HV�GHX[�SpULRGHV�FRUUHVSRQGHQW�j�GHV�
FROODERUDWLRQV�SRUWDQW�VXU�GHV�SURMHWV�IDLVDQW�
SDUWLH� LQWpJUDQWH�GH�PRQ�SURMHW�GH�GRFWRUDW��
-¶DL� SX� QRWDPPHQW� WUDYDLOOHU� DYHF�PRQ� FR-
VXSHUYLVHXU� 3LHUUH-$OH[DQGUH� *DJQDLUH�
�&++���'XUDQW� FHWWH�SpULRGH�� M¶DL� SX� ILQDOL�
VHU� OHV�DQDO\VHV�G¶XQH�SDUWLH�GH�PRQ�SURMHW��
-¶DL�pJDOHPHQW�HX�O¶RSSRUWXQLWp�GH�SUpVHQWHU�
PHV�UpVXOWDWV�HW�GRQF�GH�UpDOLVHU�GHV�FRPPX�
QLFDWLRQV�VFLHQWLILTXHV� 
 'H�PrPH��ORUV�GH�PRQ�VpMRXU�HQ�1RU�
YqJH�� M¶DL� UHQFRQWUp� HW� FROODERUp� DYHF� GHV�
VSpFLDOLVWHV�GHV�JpQRPHV�GH�6DOPRQLGpV�TXL�
VRQW�pJDOHPHQW�FRQFHUQpV�SDU� OH�GpYHORSSH�
PHQW� HW� OD� FRPSUpKHQVLRQ� GH� O¶H[SORLWDWLRQ�
GHV� UHVVRXUFHV�DTXDFROHV��-¶DL�pJDOHPHQW�HX�
O¶RSSRUWXQLWp� GH� GRQQHU� XQ� VpPLQDLUH� HW� GH�
SUpVHQWHU� OHV� WUDYDX[� UpDOLVpV�DX�VHLQ�GX� OD�
ERUDWRLUH� %HUQDWFKH]�� FH� TXL� GRQQH� XQ� EUHI�
DSHUoX�GHV�HQMHX[�G¶LQWpUrW�SRXU�OH�5$4� 
 )LQDOHPHQW��RXWUH�OHV�DVSHFWV�SUpVHQWpV�
HQ� WHUPHV�GH�FRPPXQLFDWLRQV� VFLHQWLILTXHV��
GH� UpVHDXWDJH�� FH� VWDJH�P¶D� SHUPLV� GH� SUR�
JUHVVHU�DYHF�HIILFDFLWp�GDQV�O¶DYDQFHPHQW�GH�
PRQ� SURMHW� PDLV� DXVVL� G¶rWUH� FRQIURQWp� HW�
G¶LQWpJUHU�GH�QRXYHOOHV� WHFKQLTXHV��&H� W\SH�
GH�VWDJH�HVW�pJDOHPHQW� LPSRUWDQW�FDU� LO�SHU�
PHW�G¶DXJPHQWHU� OD�YLVLELOLWp�VXU�FH� UHJURX�
SHPHQW�VWUDWpJLTXH��j�O¶pFKHOOH�LQWHUQDWLRQDO 
 

)UDQoRLV-eWLHQQH� 6\OYDLQ� –� 0DvWULVH�� 8��
/DYDO 
6XSHUYLVLRQ ��1LFRODV�'HURPH��8��/DYDO��HW�
$GDOEHUWR�/XLV�9DO 
 
)RUPDWLRQ� SODWHIRUPH� G
DQDO\VH� 4,,0(�
�4XDQWLWDWLYH� ,QVLJKWV� ,QWR� 0LFURELDO�
(FRORJ\���,QVWLWXW�GH�UHFKHUFKH�HW�GH�GpYH�
ORSSHPHQW� HQ� DJURHQYLURQQHPHQW�
�,5'$�����-���VHSWHPEUH����� 

 
4,,0(�HVW�XQ�UHJURXSH�
PHQW� GH� VFULSWV� ELRLQ�
IRUPDWLTXHV� FRQVWLWXDQW�
XQ�QRXYHO�RXWLO�SXLVVDQW�
SHUPHWWDQW� O
DQDO\VH�
UDSLGH� HW� HIILFDFH� GH�
EDQTXHV� GH� VpTXHQFHV�
G
DPSOLFRQV��3OXV�SUpFL�
VpPHQW�� 4,,0(� XWLOLVH�
OHV� ILFKLHUV� GH� W\SH�

)$674��REWHQXV� VXLWH� DX� VpTXHQoDJH�� SRXU�
SURGXLUH� GHV� WDEOHDX[� G
278V� �2SHUDWLRQDO�
7D[RQRPLF� 8QLW�� HW� HIIHFWXHU� GHV� DQDO\VHV�
GH� GLYHUVLWp� �DOSKD�� EHWD�� RX� G
DXWUHV� DQD�
O\VHV� �H�J�� DQDO\VH� GH� FRPSRVDQWH� SULQFL�
SDOH��� /D� SUHPLqUH� MRXUQpH� GH� IRUPDWLRQ� D�
GpEXWp� SDU� XQH� LQWURGXFWLRQ� j� OD�PpWDJpQR�
PLTXH�HW�DX[�UHODWLRQV�K{WH-PLFURELRWH��(Q�
VXLWH�� QRXV� DYRQV� YX� FRPPHQW� HIIHFWXHU� OH�
WULDJH� GHV� VpTXHQFHV� G
$'1� LVVXHV� GX� Vp�
TXHQoDJH�SRXU� HQ�REWHQLU�XQH�EDVH�GH�GRQ�
QpHV�GH�ERQQH�TXDOLWp��/D�SUHPLqUH� MRXUQpH�
V
HVW�WHUPLQpH�SDU�XQH�IRUPDWLRQ�VXU�OHV�DQD�
O\VHV� GH� GLYHUVLWp�PLFURELHQQH�� /D� VHFRQGH�
MRXUQpH� GH� IRUPDWLRQ� D� pWp� FRQVDFUpH� DX[�
DQDO\VHV� G
DERQGDQFH� GLIIpUHQWLHOOH�� DX[�
SLqJHV�SRXYDQW�rWUH�UHQFRQWUpV�ORUV�GHV�DQD�
O\VHV�� j� OD� PDQLSXODWLRQ� GHV� PDWULFHV�
G
278V� HW� GHV� PDWULFHV� GH� GLVWDQFH� HW� DX[�
GLIIpUHQWHV�PDQLqUHV�G
pYDOXHU�OD�GLVWDQFH��OD�
VLPLODULWp� RX� GLVVLPLODULWp�� LQWHU-
pFKDQWLOORQV��&H�VWDJH�P
D�SHUPLV�G
DFFURLWUH�
PHV� FRQQDLVVDQFHV� HQ� ELRLQIRUPDWLTXH� DS�
SOLTXpH�j�O
pFRORJLH�PLFURELHQQH��G
DXJPHQ�
WHU�PRQ�DXWRQRPLH� ORUV�G
DQDO\VHV�ELRLQIRU�
PDWLTXHV� HW� GH� FRPSUHQGUH� OHV� SULQFLSHV�
IRQGDWHXUV� GHUULqUH� OH� WULDJH� GHV� VpTXHQFHV�
PLFURELHQQHV�G
LQWpUrW� 
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Demandes de financement 

pour stages et congrès 
  
3RXU� WRXWHV� OHV� GHPDQGHV� GH� ILQDQFHPHQW� SRXU�
SDUWLFLSHU�j�GHV�FRQJUqV�RX�GHV� VWDJHV��YHXLOOH]�
YRXV� UpIpUHU� j� QRWUH� VLWH� ZHE� SXLVTXH� YRXV� \�
WURXYHUH]�WRXV�OHV�IRUPXODLUHV�j�FRPSOpWHU�GDQV�
OD�VHFWLRQ�PHPEUH�� 
 
1¶KpVLWH]�SDV�j�QRXV�FRQWDFWHU�SRXU�WRXWHV�TXHV�
WLRQV�UHODWLYHV�DX�ILQDQFHPHQW�YLD�QRWUH�DGUHVVH�
FRXUULHO�UDT-FRRUGLQDWLRQ#XTDU�FD� 
 
(W� VRXYHQH]-YRXV�� OHV� GHPDQGHV� GRLYHQW� rWUH�
DSSURXYpHV�SDU�OH�FRPLWp�G¶pYDOXDWLRQ�GX�5$4�
DYDQW�YRWUH�GpSDUW�� 
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6WDJHV�����-���� 
 
0RKDPHG�.KDOLID�%HQ�<RXQHV�–�'RFWRUDW��
)DFXOWp�GHV�VFLHQFHV�GH�%L]HUWH��7XQLVLH 
6XSHUYLVLRQ�� 1DMRXD� 7ULJXL� (O� 0HQLI�
�)DFXOWp�GHV�VFLHQFHV�GH�%L]HUWH��7XQLVLH��HW�
5pMHDQ�7UHPEOD\��84$5�,60(5� 
 
6WDJH� j� O¶,QVWLWXW� GHV� 6FLHQFHV� GH� OD�PHU�
GH�5LPRXVNL��84$5�,60(5��DX�/DERUD�
WRLUH�GH�%LRORJLH�0DULQH�GH�5pMHDQ�7UHP�
EOD\�����PDL������DX����VHSWHPEUH����� 
 
/H� ©� ELRIRXOLQJ� ª�PDULQ�� RX� VDOLVVXUHV�PD�
ULQHV�� GpVLJQH� OD� FRORQLVDWLRQ� VXFFHVVLYH� HW�
QXLVLEOH�GHV�VXUIDFHV�DUWLILFLHOOHV�LPPHUJpHV�
GDQV� O¶HDX�GH�PHU�SDU�GHV�PLFURRUJDQLVPHV�
�EDFWpULHV� PDULQHV�� GLDWRPpHV��� GHV� SODQWHV�
PDULQHV�� GHV� DOJXHV� HW� GHV� LQYHUWpEUpV� PD�
ULQV�� HVVHQWLHOOHPHQW� GHV� FUXVWDFpV� HW� EU\R�
]RDLUHV�� /HV� GpJkWV� FDXVpV� SDU� FH� SKpQR�
PqQH� ELRORJLTXH� VRQW� WUqV� QRPEUHX[� HW�
ORXUGV�WDQW�j�O¶pFKHOOH�pFRORJLTXH�TX¶pFRQR�
PLTXH��(Q�HIIHW��OD�SUpVHQFH�G¶XQ�WHO�SKpQR�
PqQH� DIIHFWH� WRXV� OHV� GRPDLQHV� G¶DFWLYLWp�
FRPPH� OD� QDYLJDWLRQ�� O¶DTXDFXOWXUH� RX� OH�
VXLYL�GHV�FRQGLWLRQV�RFpDQRJUDSKLTXHV� 
 
'H�QRV�MRXUV��O¶DSSOLFDWLRQ�GH�SHLQWXUHV�DQWL�
VDOLVVXUHV� FRQWHQDQW� GHV� VXEVWDQFHV� DFWLYHV�
RX�ELRFLGHV�HVW�OH�PR\HQ�OH�SOXV�XWLOLVp�SRXU�
UpVRXGUH� OH�SUREOqPH�GH� OD�FRORQLVDWLRQ�GHV�
VXUIDFHV�DUWLILFLHOOHV��8QH�GH�FHV�VXEVWDQFHV�
DFWLYHV� OD� SOXV� XWLOLVpH� GDQV� OD� FRQVWLWXWLRQ�
GH� FHV� SHLQWXUHV� HVW� OH� WULEXW\OpWDLQ� �7%7���
&HSHQGDQW��GqV�OH�GpEXW�GHV�DQQpHV�����LO�IXW�
FODLUHPHQW� GpPRQWUp� TXH� OH� 7%7� LQGXLVDLW�
GHV� GpVRUGUHV� pFRORJLTXHV� PDMHXUV�� (Q�
������FHWWH�VXEVWDQFH�D�pWp�WRWDOHPHQW�LQWHU�
GLWH� SDU� O¶,02� �,QWHUQDWLRQDO�0DULWLPH�2U�
JDQL]DWLRQ��GX�IDLW�GH�VRQ�LPSRUWDQWH�WR[LFL�
Wp�YLV-j-YLV�G¶HVSqFHV�QRQ�FLEOpHV��SULQFLSD�
OHPHQW�OHV�PXULFLGpV� 
 
$FWXHOOHPHQW��GH�QRPEUHX[�WUDYDX[�VH�FRQ�
FHQWUHQW�VXU�OD�UHFKHUFKH�GH�QRXYHOOHV�VXEV�
WDQFHV�DFWLYHV�G¶RULJLQH�ELRORJLTXH��TXL�SHX�
YHQW� rWUH� XWLOLVpHV� FRPPH� DJHQWV� DQWLVDOLV�
VXUHV�� PDLV� VDQV� DYRLU� XQ� HIIHW� WR[LTXH� VXU�
O¶HQYLURQQHPHQW� PDULQ�� (Q� HIIHW�� OHV� RUJD�

QLVPHV� PDULQV�� VXUWRXW� FHX[� PHQDQW� XQ�
PRGH� GH� YLH� VHVVLOH�� SURGXLVHQW� GHV� PROp�
FXOHV� DFWLYHV�SRXYDQW� rWUH�� GDQV� OD�PDMRULWp�
GHV� FDV�� WR[LTXHV� SRXU� OHXUV� SUpGDWHXUV� HW�
OHXUV� SURLHV�� DLQVL� TXH� SRXU� OHV� RUJDQLVPHV�
FRORQLVDWHXUV�TXL�OHXU�VRQW�FRPSpWLWLIV��&¶HVW�
OH�FDV�QRWDPPHQW�GHV�pSRQJHV��GHV�DOJXHV�HW�
GHV�FQLGDLUHV��TXL�XQH�IRLV�IL[pV��V\QWKpWLVHQW�
GHV�PpWDEROLWHV� VHFRQGDLUHV�SDUIRLV� WUqV� DF�
WLIV�� &HV� SURGXLWV� SHXYHQW� rWUH� FRQVLGpUpV�
FRPPH� GHV� VRXUFHV� SRWHQWLHOOHV� GH� PROp�
FXOHV�DFWLYHV�GDQV�OD�OXWWH�DQWLVDOLVVXUH� 
 
2EMHFWLIV�DWWHLQWV�� 

7URLV�SURGXLWV��$��%��&��RQW�pWp�WLUpV�SDU�
H[WUDFWLRQ� FKLPLTXH� G¶XQH� pSRQJH��
O¶LUFLQLH� QRLU� RX� 6DUFRWUDJXV� VSLQR�
VXOXV� 

6L[�SHLQWXUHV�j�EDVHV�G¶H[WUDLV�G¶pSRQJH�
RQW� pWp� IRUPXOpHV� �3�$�� 3�%�� 3�&��
3�$��3�%��3�&� 

7URLV� WHVWV� DQWL-DGKpVLRQ� HQ�PLOLHX� FRQ�
WU{Op� RQW� pWp� UpDOLVpV� VXU� XQ� ELRILOP�
PDULQ� FRPSRVp� SDU� XQ� FRPSOH[H�
EDFWpULHV-PLFURDOJXHV�� DYHF� XQH�
VHXOH�HVSqFH�GH�GLDWRPpHV��$PSKRUD�
FRIIHDHIRUPLV�� 8QH� VpULH� GH� GHX[�
DXWUHV� WHVWV� HVW� HQ� FRXUV� GH� UpDOLVD�
WLRQ� 

 
2EMHFWLIV�HQ�FRXUV �� 

,QWHUSUpWDWLRQ� GHV� UpVXOWDWV� REWHQXV� ORUV�
GH� GHX[� WHVWV� DQWLVDOLVVXUHV� SUpFp�
GHQWV� SDU� F\WRPpWULH� HW� PLFURVFRSLH�
FRQIRFDOH� DX� /DERUDWRLUH� G¶$QDO\VH�
GHV�6XUIDFHV� DX�&$,5��&HV�GHUQLHUV�
RQW� pWp� WUDLWpV� VWDWLVWLTXHPHQW� SDU�
3HUPDQRYD���� 

5pDOLVDWLRQ� GH� GHX[� WHVWV� DQWL-DGKpVLRQ�
LQ-YLYR� VXU� XQ� ELRILOP� PDULQ� PL[WH�
�IRUPp�SDU� SOXVLHXUV� HVSqFHV� GH�PL�
FURDOJXHV��� &HFL�� HQ� XWLOLVDQW� GHX[�
UHYrWHPHQWV� DQWLVDOLVVXUHV� j� YLVpH�
pFRORJLTXH� �3HLQWXUHV� �� HW� ���� TXL�
GpWLHQQHQW�GDQV�OHXU�IRUPXODWLRQ�GLI�
IpUHQWV� H[WUDLWV� ELRORJLTXHV� GX� Gp�
PRVSRQJH�6DUFRWUDJXV�VSLQRVXOXV� 

5pGDFWLRQ� GH� GHX[� DUWLFOHV� VFLHQWLILTXHV�
�HQ�FRXUV� 
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3HUVSHFWLYHV � 
8QH� pWXGH� SOXULGLVFLSOLQDLUH� TXL� DVVRFLH� OD�
FKLPLH�pFRORJLTXH��OD�FKLPLH�LQGXVWULHOOH��OD�
SK\VLFR-FKLPLH�� OD�ELRORJLH�� O¶pFRORJLH� HW� OD�
WR[LFRORJLH� HVW� HQ� FRXUV� GH� UpDOLVDWLRQ� DILQ�
G¶pYDOXHU� OH� SRXYRLU� ©� DQWLVDOLVVXUH� ª� GHV�
GHX[�RUJDQLVPHV�G¶pWXGHV�$QHPRQLD�YLULGLV�
HW� 6DUFRWUDJXV� VSLQRVXOXV�� 'DQV� FH� VHQV��
SOXVLHXUV� WUDYDX[� VRQW� HQYLVDJpV� ORUV� G¶XQ�
SURFKDLQ� VWDJH�� DILQ�G¶LGHQWLILHU� OD� VWUXFWXUH�
FKLPLTXH� GHV� GLIIpUHQWV� PpWDEROLWHV� FRQWH�
QXV�GDQV�OHV�GHX[�RUJDQLVPHV�EHQWKLTXHV�GX�
SURMHW��$��YLULGLV�HW�6��VSLQRVXOXV��SDU�GLIIp�
UHQWHV�PpWKRGHV�G¶DQDO\VHV��89�9LVLEOH��/F
-06�� *&-0V«��� $XVVL�� XQH� DXWUH� VpULH� GH�
ELRWHVWV� HVW� HQYLVDJpH� VXU� GHV� PLFURRUJD�
QLVPHV� PDULQV� FDUDFWpULVWLTXHV� GX� SKpQR�
PqQH� GH� VDOLVVXUHV� �PLFURDOJXHV�� EDFWpULHV�
PDULQHV��ODUYHV�GH�ELYDOYHV«��� 
 
5HPHUFLHPHQWV��� 
-¶DGUHVVH� PD� KDXWH� JUDWLWXGH� DLQVL� TXH� PD�
FRQVLGpUDWLRQ�j�0��5pMHDQ�7UHPEOD\�G¶DYRLU�
ELHQ�YRXOX�P¶HQFDGUHU�DX�FRXUV�GH�FH�VWDJH��
-H� OXL�DGUHVVH�PRQ�HVWLPH�SRXU� VHV�TXDOLWpV�
VFLHQWLILTXHV� HW� KXPDLQHV� HW� VXUWRXW� VD� FRQ�
ILDQFH�� � -H� UHPHUFLH�YLYHPHQW��0PH�&pOLQH�
$XGHW��SRXU �VD�ELHQYHLOODQFH��VHV�FRQVHLOV��
-H� WLHQV� j� UHPHUFLHU� pJDOHPHQW�� 0��&ODXGH�
%HO]LOH�� SRXU � VD� FROODERUDWLRQ� GDQV� FH�
SURMHW�� VHV� FRQVHLOV� HW� VRQ� LPSRUWDQWH� DLGH�
WHFKQLTXH��)LQDOHPHQW��MH�WLHQV�j�DGUHVVHU�XQ�
JUDQG�PHUFL�j�WRXWH�O¶pTXLSH�GX�/DERUDWRLUH�
GH�%LRORJLH�0DULQH�j�O¶,60(5��VXUWRXW�-HDQ
-%UXQR� 1DGDOLQL� SRXU � VRQ� VRXWLHQ� FRQWL�
QX�� VD�SUpVHQFH�� VD�SDUWLFLSDWLRQ�j�FH�SURMHW�
GH� UHFKHUFKH�� HW� VD� YDOHXUHXVH� DPLWLp�� -H�
Q¶RXEOLH�SDV�G¶H[SULPHU�PD�KDXWH�FRQVLGpUD�
WLRQ� j� 5HVVRXUFHV� $TXDWLTXHV� 4XpEHF�
�5$4���SRXU �P¶DYRLU�UpSRQGX�SRVLWLYHPHQW�
j�PD� FDQGLGDWXUH�GH�ERXUVH�GH� VWDJH��&HWWH�
GHUQLqUH�� P¶D� SHUPLV� GH�PH� FRQFHQWUHU� HQ�
FRUH�SOXV�VXU�PHV�WUDYDX[�GH�UHFKHUFKH�HW�GH�
WUDYDLOOHU� GDQV� GHV� FRQGLWLRQV� PHLOOHXUHV� HW�
IDYRUDEOHV�� &HOD�P¶D� YUDLPHQW� HQFRXUDJp� j�
P¶DPpOLRUHU�HW�j�GRQQHU�OH�PHLOOHXU�GH�PRL-
PrPH��SRXU�PpULWHU�FHWWH�ERXUVH� 
 
 
 

,QrV�/HDO�–�'RFWRUDW��84$5 
6XSHUYLVLRQ�� 5pMHDQ� 7UHPEOD\� �84$5���
3KLOLSSH�$UFKDPEDXOW��8��/DYDO��HW�$XJXVWR�
)ORUHV��&(%,0DU�863� 
 
6WDJH� DX� VHLQ� GH� OD� VWDWLRQ� GH� UHFKHUFKH�
PDULWLPH�GH�1XXN��DX�*URHQODQG�� MXLQ�j�
DR�W������ 
 
 
 
 
 
 
 
 
 
 
 
 
$X�GpEXW�GH�O
pWp�GH�FHWWH�DQQpH��M
DL�HX�O¶RS�
SRUWXQLWp� XQLTXH� GH� IDLUH� XQ� VWDJH� j� OD� VWD�
WLRQ� GH� UHFKHUFKH� PDULWLPH� GH� 1XXN�
�*URHQODQG��� DSSHOpH�*UHHQODQG� ,QVWLWXWH�RI�
1DWXUDO�5HVRXUFHV��¬�1XXN��M
DL�HX�OH�SODLVLU�
GH� WUDYDLOOHU� DYHF� OH�3URIHVVHXU�0LNDHO�6HMU�
GX�$UFWLF�5HVHDUFK�&HQWUH��$5&��GH�O¶8QL�
YHUVLWp�G
$DUKXV�DX�'DQHPDUN��HW�GH�WUDYDLO�
OHU� VXU� OH� WHUUDLQ� SHQGDQW� OHV� SUHPLqUHV� VH�
PDLQHV�DYHF�VRQ�pWXGLDQW�DX�GRFWRUDW��-DNRE�
7K\UULQJ� 
 
-H�VXLV�DOOpH�j�1XXN�HQ�YXH�GH�WHVWHU�O¶K\SR�
WKqVH� JpQpUDOH� GH� PRQ� SURMHW� GH� GRFWRUDW�
GDQV� XQ� HQYLURQQHPHQW� DUFWLTXH�� VHORQ� OD�
TXHOOH� OH� VXFFqV� GX� UHFUXWHPHQW� G
LQYHUWp�
EUpV� EHQWKLTXHV� HVW� IRUWHPHQW� LQIOXHQFp� SDU�
OD�FDSDFLWp�GHV�ODUYHV�j�DFFXPXOHU�OHV�OLSLGHV�
GH� UpVHUYH� HW� OHV� DFLGHV� JUDV� HVVHQWLHOV� SUR�
YHQDQW�GH�O
DOLPHQWDWLRQ��/
REMHFWLI�SULQFLSDO�
GH� PRQ� SURMHW� GH� GRFWRUDW� HVW� GH� WHVWHU� HW�
FRPSDUHU�FHWWH�K\SRWKqVH�HQWUH�GHV�HQYLURQ�
QHPHQWV�WURSLFDX[��WHPSpUpV�HW�DUFWLTXHV��(Q�
WHVWDQW�FHWWH�K\SRWKqVH�GDQV�GLIIpUHQWV�HQYL�
URQQHPHQWV� VXU� XQ� JUDGLHQW� WURSLTXH-
DUFWLTXH��QRXV�HVSpURQV�GpWHUPLQHU� O¶LPSDFW�
GHV�PpFDQLVPHV�GH�SODVWLFLWp�GX�UHFUXWHPHQW�
VXU�OD�FDSDFLWp�DGDSWDWLYH�GHV�SRSXODWLRQV�HQ�
PLOLHX�QDWXUHO��0DLV�TX¶HVW-FH�TXH�OD�SODVWL�
FLWp�GX�UHFUXWHPHQW�"�/HV�ODUYHV�GH�SOXVLHXUV�
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HVSqFHV� G
LQYHUWpEUpV� EHQWKLTXHV� RQW� OD� IDV�
FLQDQWH� FDSDFLWp� j� UHWDUGHU� OHXU� PpWDPRU�
SKRVH�SHQGDQW�SOXVLHXUV�VHPDLQHV�MXVTX
j�OD�
IL[DWLRQ�� &HSHQGDQW�� OHV� PpFDQLVPHV� VRXV-
MDFHQWV� j� FHWWH� SODVWLFLWp� SKpQRW\SLTXH� HW�
FRPSRUWHPHQWDOH� VRQW� HQFRUH� PDO� FRPSULV��
DLQVL�TXH�O¶LQIOXHQFH�GH�FHV�PpFDQLVPHV�VXU�
OH�VXFFqV�GX� UHFUXWHPHQW��&
HVW�SUpFLVpPHQW�
FH� TXH� MH� YRXGUDLV� FODULILHU� SHQGDQW� PRQ�
GRFWRUDW� 
 
$X�*URHQODQG��FRPPH�PRGqOHV�ELRORJLTXHV��
M
DL� XWLOLVp� OD� EDODQH� 3VHXGREDODQXV� EDOD�
QRLGHV� HW� OHV� PRXOHV�0\WLOXV� HGXOLV� HW�0��
WURVVXOXV��/HV�EDODQHV�HW�OHV�PRXOHV�RQW�GHV�
PRGHV�GH�GpYHORSSHPHQW�GLIIpUHQWV��/D�ED�
ODQH� D� XQ� GHUQLHU� VWDGH� ODUYDLUH�� DSSHOp� F\�
SULV�� OpFLWRWURSKH��L�H�� OHV� ODUYHV�QH�VH�QRXU�
ULVVHQW�SDV���WDQGLV�TXH�OHV�PRXOHV�VRQW�FRP�
SOqWHPHQW� SODQFWRWURSKHV� SHQGDQW� WRXW� OHXU�
GpYHORSSHPHQW�� (Q� FRPSDUDQW� GHV� RUJD�
QLVPHV� DYHF� GLIIpUHQWHV� VWUDWpJLHV� GH� GpYH�
ORSSHPHQW� HQ� FH� TXL� FRQFHUQH� OH� PRGH� GH�
QXWULWLRQ�� QRXV� VHURQV� HQ� PHVXUH� GH� PLHX[�
GLVWLQJXHU� O
HIIHW� GH� OD� QRXUULWXUH� GDQV� OH�
SURFHVVXV�GH�UHFUXWHPHQW� 
 
/HV�pFKDQWLOORQQDJHV�RQW�pWp�UpDOLVpV�FKDTXH�
MRXU�GDQV�WURLV�VLWHV�F{WLHUV�SUqV�GH�OD�VWDWLRQ�
PDULWLPH�GH�1XXN��SHQGDQW� OD�PDUpH�EDVVH��
DILQ�GH�SRXYRLU�DFFpGHU�j�OD�]RQH�LQWHUWLGDOH��
/D� ]RQH� LQWHUWLGDOH� j�1XXN�HVW� WUqV�SDUWLFX�
OLqUH� –� OD� F{WH� URFKHXVH� HVW� FRPSOqWHPHQW�
UHFRXYHUWH� HW� GRPLQpH�SDU� OHV� DOJXHV�)XFXV�
VSS��&HV�DOJXHV�IRXUQLVVHQW�XQH�SURWHFWLRQ�j�
WRXWH�OD�FRPPXQDXWp�LQWHUWLGDOH��QRWDPPHQW�
FRQWUH� OHV� IOXFWXDWLRQV� GHV� FRQGLWLRQV� HQYL�
URQQHPHQWDOHV�� GRQW� OD� WHPSpUDWXUH� HVW� XQ�
GHV�IDFWHXUV�OHV�SOXV�FULWLTXHV��/HV�EDODQHV�HW�
OHV� PRXOHV� VRQW� DLQVL� SURWpJpHV� SDU� OHV�
DOJXHV�� IRUPDQW� XQ� SD\VDJH� LPSUHVVLRQQDQW�
�SKRWRV� LOOXVWUDWLYHV� VXU� OH� VLWH� ZHE� GX�
5$4���$LQVL��j�FKDTXH�MRXU��j�PDUpH�EDVVH��
M
DL�FROOHFWp�GHV�pFKDQWLOORQV�GH�ODUYHV�SODQF�
WRQLTXHV�� GH� MHXQHV� MXYpQLOHV� GH� EDODQHV� HW�
PRXOHV� �HQ� XWLOLVDQW� UHVSHFWLYHPHQW� GHV�
SODTXHV� DFU\OLTXHV� HW� GHV� WXII\� SDGV��� GH�
O
HDX�GH�PHU�SRXU�FDUDFWpULVHU�OD�TXDOLWp�GH�OD�
QRXUULWXUH�HW��ILQDOHPHQW��M¶DL�PHVXUp�OHV�SD�
UDPqWUHV�HQYLURQQHPHQWDX[��3XLV��DX�ODERUD�

WRLUH�� M¶DL� DQDO\Vp� OH� FRQWHQX� HQ� OLSLGHV� GH�
UpVHUYH� HW� HQ� DFLGHV� JUDV� HVVHQWLHOV� GHV�
ODUYHV�HW� M¶DL�SULV�GHV�PHVXUHV�ELRPpWULTXHV�
GHV�MXYpQLOHV�QRXYHOOHPHQW�IL[pV� 
 
/HV�GRQQpHV�FROOHFWpHV�j�1XXN�VHURQW�DQDO\�
VpHV� ELHQW{W�� GRQF� MH� Q¶DL� SDV� GHV� UpVXOWDWV�
SUpOLPLQDLUHV�j�SDUWDJHU��&HSHQGDQW��MH�SHX[�
VLQFqUHPHQW�GLUH�TXH�FH�VWDJH�D�pWp�WUqV�HQUL�
FKLVVDQW� –� QRQ� VHXOHPHQW� OHV� pFKDQWLOORQV�
RQW�pWp�UpDOLVpV�DYHF�VXFFqV��PDLV�M
DL�HX�DXV�
VL�O
RFFDVLRQ�GH�UHQFRQWUHU�GHV�FKHUFKHXUV�GH�
GLIIpUHQWV� GRPDLQHV� HW� PLHX[� FRPSUHQGUH�
OHV� H[LJHQFHV� GH� WUDYDLO� GDQV� XQ� PLOLHX� VL�
SDUWLFXOLHU��'H�SOXV�� M¶DL� GpFRXYHUW� XQH� FXO�
WXUH�PHUYHLOOHXVH� HW� XQLTXH� GDQV� O¶DUFWLTXH��
-H� UHFRPPDQGH� GRQF� FKDOHXUHXVHPHQW� OD�
VWDWLRQ�GH�UHFKHUFKH�GH�1XXN�j�WRXV�OHV�pWX�
GLDQWV� TXL� GpVLUHQW� FRQQDvWUH� OHV� WHUUHV� DUF�
WLTXHV�� GRQW� OHV� FRQGLWLRQV� VRQW� LQFUR\DEOHV�
�SHQGDQW�O¶pWp��DX�PRLQV��� 
 
-H�UHPHUFLH�OH�5$4�SRXU�OH�ILQDQFHPHQW�TXL�
D� FRQWULEXp� LQFRQWHVWDEOHPHQW� j� OD� UpXVVLWH�
GH�PRQ�SURMHW�GH�GRFWRUDW�SHUPHWWDQW�GH�WHV�
WHU� QRWUH� K\SRWKqVH� JpQpUDOH� GDQV� XQ� HQYL�
URQQHPHQW�DUFWLTXH��-H�UHPHUFLH�pJDOHPHQW�j�
PRQ� GLUHFWHXU� GH� UHFKHUFKH�� OH� 3URIHVVHXU�
5pMHDQ� 7UHPEOD\�� QRQ� VHXOHPHQW� SRXU� VRQ�
HIIRUW� SRXU� UHQGUH� SRVVLEOH� FH� VWDJH� GDQV�
O¶DUFWLTXH��PDLV�DXVVL�SRXU�OD�FRQILDQFH�TX
LO�
D�SODFpH�HQ�PRL�HW�SRXU� VD�PRWLYDWLRQ�SRXU�
VXUPRQWHU�OHV�GpILV�HW�DOOHU�OH�SOXV�ORLQ�SRV�
VLEOH�–� HW� DXVVL� SRXU� WRXW� O
pTXLSHPHQW�TX
LO�
P
D�FRQILp��M¶DL�SULV�XQH�YDOLVH�WUqV�SUpFLHXVH�
GDQV� O
DYLRQ���� -H� Q¶RXEOLH� SDV� G¶H[SULPHU�
PD�JUDWLWXGH�DXVVL�j�WRXWHV�OHV�SHUVRQQHV�TXL�
P¶RQW�VRXWHQXH�j�OD�VWDWLRQ�GH�UHFKHUFKH�GH�
1XXN�� HW� SDUWLFXOLqUHPHQW� j� -DNRE�7K\UULQJ�
SRXU� O¶DLGH� VXU� OH� WHUUDLQ��PrPH� ORUVTXH� OH�
YHQW�HW�OH�IURLG�UHQGDLHQW�OH�WUDYDLO�GLIILFLOH� 
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&RQJUqV�����-���� 
 

/DXUD�%HQHVWDQ�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO��
HW�5pP\�5RFKHWWH� �8QLYHUVLWp�GX�1RXYHDX-
%UXQVZLFN� 
 
$QQXDO�PHHWLQJ� RI� WKH�$PHULFDQ�)LVKHU�
LHV�6RFLHW\��3RUWODQG��8QLWHG�6WDWHV�����DX�
���DR�W����� 
 
 
 
 
 
 
 
 
 
 
 
/D� ���H� UHQFRQWUH� DQQXHOOH� GH� OD� 6RFLpWp�
DPpULFDLQH�GHV�SrFKHV��$)6��V¶HVW�GpURXOpH�
GX�GLPDQFKH����DX�YHQGUHGL����DR�W������j�
3RUWODQG��HQ�2UHJRQ��&H�FRQJUqV��TXL�D� OLHX�
WRXV� OHV� DQV�� HVW� OH� SOXV� JUDQG� pYqQHPHQW�
LQWHUQDWLRQDO�VXU�OD�UHFKHUFKH�HQ�ELRORJLH��HQ�
FRQVHUYDWLRQ� HW� HQ� JHVWLRQ� GHV� UHVVRXUFHV�
DTXDWLTXHV�HW�PDULQHV��(Q�HIIHW��O¶$)6�D�UH�
JURXSp� SOXV� GH� �����SDUWLFLSDQWV� YHQDQW� GH�
SOXV�GH����SD\V�HW�GRQW�OHV�GRPDLQHV�GH�UH�
FKHUFKH� pWDLHQW� WUqV� GLIIpUHQWV� HW� DOODLHQW� GH�
OD�SROLWLTXH�GH�JHVWLRQ�j�OD�JpQRPLTXH�GH�OD�
FRQVHUYDWLRQ��3RXU� O¶DQQpH������� OH�V\PSR�
VLXP� GDQV� OHTXHO� M¶DL� SUpVHQWp� OHV� UpVXOWDWV�
GH�PRQ�GHX[LqPH�FKDSLWUH�GRFWRUDO�V¶LQWLWX�
ODLW� © /D� JpQRPLTXH� DGDSWDWLYH� GHV� SRSXOD�
WLRQV�VDXYDJHV�ª��0D�SUpVHQWDWLRQ�pWDLW�SDU�
IDLWHPHQW� HQ� DFFRUG� DYHF� OD� WKpPDWLTXH� GH�
FH�V\PSRVLXP�SXLVTXH�M¶DOODLV�SDUOHU�GH�Jp�
QRPLTXH� DGDSWDWLYH� FKH]� OHV� SRSXODWLRQV�
VDXYDJHV� GH� KRPDUG� G¶$PpULTXH� GDQV� OH�
&DQDGD� $WODQWLTXH�� 0D� SUpVHQWDWLRQ� D� pWp�
WUqV�ELHQ� DFFXHLOOLH�� FH�TXL�P¶D�GRQQp� O¶RS�
SRUWXQLWp� GH� FUpHU� GH� QRPEUHX[� FRQWDFWV�
SRXYDQW�GRQQHU� OLHX� j�GH� IXWXUHV� FROODERUD�
WLRQV�GDQV� OH�GRPDLQH��'H�SOXV��PD�SDUWLFL�
SDWLRQ�j�FHWWH�FRQIpUHQFH�D�SHUPLV�GH�GRQQHU�
GH� OD�YLVLELOLWp� j�PRQ�SURMHW� GH� UHFKHUFKH� j�
O¶pFKHOOH� LQWHUQDWLRQDOH�� G¶DYRLU� GHV� UHWRXUV�

HW� GHV� GLVFXVVLRQV� HQULFKLVVDQWHV� HW� SHUWL�
QHQWHV�SRXU�O¶DYDQFpH�GH�PHV�WUDYDX[�� 
 
*HQRPLF�VLJQDWXUHV�RI�DGDSWDWLRQ�WR�WHP�
SHUDWXUH�LQ�$PHULFDQ�OREVWHU� 
/DXUD� %HQHVWDQ�� 0DUWLQ� /DSRUWH�� +DOLP�
0DDURXIL��%UDG\�4XLQQ��5pP\�5RFKHWWH�DQG�
/RXLV�%HUQDWFKH] 
 
,GHQWLI\LQJ�JHQHWLF�EDVLV�RI�ORFDO�DGDSWDWLRQ�
WR� WHPSHUDWXUH� LV� DQ� LPSRUWDQW� JRDO� WR�
DFKLHYH�LQ�D�FRQWH[W�RI�JOREDO�ZDUPLQJ��*H�
QRPLFV�WRROV�SURPLVH�WR�LPSURYH�RXU�DELOLW\��
WR�GRFXPHQW�HYLGHQFH�IRU�ORFDO�DGDSWDWLRQ�DW�
JHQRPH-ZLGH� VFDOH� LQ� QRQ� PRGHO� VSHFLHV��
8VLQJ�5$'�VHTXHQFLQJ�GDWD��ZH�SHUIRUPHG�
HQYLURQPHQWDO� DVVRFLDWLRQ� DQDO\VLV� LQ� FRQ�
FHUW�ZLWK� RXWOLHUV� DQDO\VHV� WR� IXOO\� KLJKOLJK�
WKH�SRVVLELOLW\�RI�ORFDO�DGDSWDWLRQ�LQ�D�VRFLR-
HFRQRPLFDOO\� LPSRUWDQW�PDULQH� VSHFLHV�� WKH�
$PHULFDQ�OREVWHU��2XWOLHUV�DQDO\VHV�UHYHDOHG�
��� 613V� SXWDWLYHO\� XQGHU� GLYHUJHQW� VHOHF�
WLRQ�RXW�RI�WKH��������FDQGLGDWH�613V�JHQR�
W\SHG� DPRQJ� ��� VDPSOLQJ� ORFDWLRQV�� (QYL�
URQPHQWDO� DVVRFLDWLRQV� UHYHDOHG� VLJQLILFDQW�
SDUDOOHO� WHPSHUDWXUH� DVVRFLDWHG� FOLQHV� DW� ���
613V�� VXJJHVWLQJ� D� SRO\JHQLF� VLJQDO� RI� DG�
DSWDWLRQ�WR�WKHUPDO�KDELWDW��,Q�WRWDO��WKH�FRP�
ELQHG� DSSURDFKHV� LGHQWLILHG� D� OLVW� RI� ����
613V�RI�ZKLFK����613V�DUH�ORFDWHG�LQ�FRG�
LQJ� JHQHV�� $PRQJ� WKHVH� ��� 613V�� D� JHQH�
FRGLQJ� IRU� EHWD-JDODFWRVLGDVH� HQ]\PH� KDV�
EHHQ�UHFRUGHG�DV�LPSRUWDQW�IRU�DGDSWDWLRQ�WR�
WHPSHUDWXUH� LQ� PDQ\� RUJDQLVPV�� &RPSDUL�
VRQ�DPRQJ� WKH�GLIIHUHQW�PHWKRGV� UHYHDO� WKH�
DGYDQWDJHV�DQG�WKH�GUDZEDFNV�RI�RQH�WR�DQ�
RWKHU� DV� ZHOO� DV� WKHLU� FRPPRQ� JURXQG��
2YHUDOO�� WKH� UHVXOWV� RI� WKLV� SURMHFW� LOOXVWUDWH�
WKH�SRWHQWLDO�RI�JHQRPLFV�WRROV�IRU�LGHQWLI\�
LQJ� DGDSWLYH� JHQHWLF� GLYHUVLW\� WKDW� DOORZV� D�
VSHFLHV�WR�UHVSRQG�WR�LWV�HQYLURQPHQW��� 
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6HUJLR�&RUWH]�*KLR�–�0DvWULVH��8��/DYDO 
6XSHUYLVLRQ ��1DGLD�$XELQ-+RUWK��8��/DYDO��
HW�&pOLQH�$XGHW��84$5-,60(5� 
 
&RQJUqV� 1RUWK� $PHULFDQ� 6RFLHW\� IRU�
&RPSDUDWLYH� (QGRFULQRORJ\�� 8QLYHUVLWp�
G¶2WWDZD����-���MXLQ����� 

 
&HFL� HVW� XQ� FRXUW�
UDSSRUW�GH�FRQJUqV�
VXU� OD� UHQFRQWUH�
ELDQQXHOOH� GH� OD�
1$6&(� �1RUWK�
$PHULFDQ� 6RFLHW\�
IRU� &RPSDUDWLYH�
(QGRFULQRORJ\���
&¶HVW� XQ� FRQJUqV�
LQWHUQDWLRQDO� �OH�

SUHPLHU�DXTXHO�MH�SDUWLFLSH��DXTXHO�M¶DL�SUp�
VHQWp�PHV� UpVXOWDWV� ILQDX[� GH�PDvWULVH� VRXV�
OD� IRUPH� G¶DIILFKH� �HQ� DQJODLV�� HQ� HVSDJQRO�
HW�HQ�IUDQoDLV���XQH�H[SpULHQFH�SOXV�TXH�SHU�
WLQHQWH�GDQV�PRQ�FKHPLQHPHQW��-¶DL�DXVVL�HX�
OD�FKDQFH�G¶DVVLVWHU�j�GLIIpUHQWV�V\PSRVLXPV�
VXU� OHV�PpFDQLVPHV�PROpFXODLUHV� HW� KRUPR�
QDX[� GH� GLYHUV� SKpQRPqQHV� ELRORJLTXHV�
FKH]�GH�PXOWLSOHV�RUJDQLVPHV��0D�SDUWLFLSD�
WLRQ�j�FH�FRQJUqV�RXYUH�pJDOHPHQW�GHV�SRUWHV�
SRXU� OD� SXEOLFDWLRQ� GH� PRQ� DUWLFOH� VFLHQWL�
ILTXH� GH� PDvWULVH� �SUpVHQWHPHQW� VRXV� UpYL�
VLRQ� SDU�PRQ� FRPLWp� G¶pYDOXDWLRQ�� GDQV� XQ�
QXPpUR�VSpFLDO�³1$6&(´�GDQV�*HQHUDO�DQG�
&RPSDUDWLYH� (QGRFULQRORJ\�� -¶DL� UHQFRQWUp�
SOXVLHXUV�SURIHVVHXUV� DPpULFDLQV� HW� oD� D� pWp�
XQH� EHOOH� RSSRUWXQLWp� SRXU� IDLUH� GX� UpVHDX�
WDJH��dD� D� pWp� XQH� H[SpULHQFH� HQULFKLVVDQWH�
TXL� D� WUqV� ELHQ� FRQFOX�PHV� GHX[� DQQpHV� GH�
PDvWULVH� GDQV� OH� ODERUDWRLUH� $XELQ-+RUWK��
0HUFL�G¶DYRLU�FRQWULEXp�j�PD�SDUWLFLSDWLRQ�j�
FHW�pYqQHPHQW�DYHF�OD�ERXUVH�GH�FRQJUqV� 
 
0DWHUQDO� VWUHVV-LQGXFHG� EHKDYLRXUDO� UH�
SURJUDPPLQJ�LQ�RIIVSULQJ 
&RUWH]� *KLR�� 6���� %RXGUHDX-/HEODQF�� $����
$XGHW�� &���� $XELQ-+RUWK�� 1�� 
�'pSDUWHPHQW�GH�%LRORJLH�	�,QVWLWXW�GH�%LR�
ORJLH�,QWpJUDWLYH�HW�GHV�6\VWqPHV��8QLYHUVLWp�
/DYDO�� 4XpEHF�� &DQDGD� 
�,QVWLWXW�GHV�6FLHQFHV�GH�OD�0HU�GH�5LPRXV�
NL��8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL��4Xp�

EHF��&DQDGD 
 
,Q�PRVW�RYLSDURXV� VSHFLHV�� WKH�HQYLURQPHQW�
H[SHULHQFHG�E\�IHPDOHV�GXULQJ�WKH�HJJ�PDW�
XUDWLRQ� SHULRG� FDQ� DOWHU� RIIVSULQJ� SKHQR�
W\SHV��,Q�ILVK��WKHVH�PDWHUQDO�HIIHFWV�DUH�EH�
OLHYHG� WR�EH�SDUWO\�PHGLDWHG�E\� WKH�GHSRVL�
WLRQ� RI� WKH� IHPDOH¶V� SURWHLQV�� 51$V�� DQG�
KRUPRQHV�LQ�WKH�HJJV��2QH�RI�WKHVH�PDWHUQDO�
IDFWRUV�LV�FRUWLVRO��D�KRUPRQH�LQYROYHG�LQ�WKH�
VWUHVV� UHVSRQVH�� ,Q� VDOPRQLGV�� IHPDOH� SODV�
PDWLF� FRUWLVRO� OHYHOV� DUH� UHIOHFWHG� LQ� WKH�
HJJV�� (OHYDWHG� PDWHUQDO� SODVPDWLF� FRUWLVRO�
DQG�KLJK�HJJ�FRUWLVRO�OHYHOV�KDYH�EHHQ�DVVR�
FLDWHG� ZLWK� RIIVSULQJ� LQFUHDVHG� DJJUHVVLYH�
QHVV�DQG�GHFUHDVHG�OHDUQLQJ�DELOLWLHV�UHVSHF�
WLYHO\��7KXV��PDWHUQDO�VWUHVV�GXULQJ�HJJ�IRU�
PDWLRQ� FRXOG� KDYH� DGYHUVH� HIIHFWV� RQ� WKH�
RIIVSULQJ� WKURXJK� D� ULVH� LQ� HJJ-GHSRVLWHG�
FRUWLVRO��7R�XQGHUVWDQG�KRZ�PDWHUQDO�VWUHVV�
VKDSHV� WKH� SKHQRW\SH� RI� WKH� SURJHQ\�� LW� LV�
HVVHQWLDO� WR� LVRODWH� WKH� HIIHFWV� RI 
PDWHUQDOO\-FRQYH\HG� FRUWLVRO�� WKH� SURSRVHG�
PDLQ� PHGLDWRU� IRU� VWUHVV-LQGXFHG� GHYHORS�
PHQWDO� UHSURJUDPPLQJ�� IURP� WKRVH�RI�RWKHU�
PDWHUQDO� IDFWRUV��:H� WKXV� FKDUDFWHUL]HG� WKH�
EHKDYLRXUDO�SKHQRW\SH�RI�PDWHUQDO�SKDUPD�
FRORJLFDO� DQG� SK\VLFDO� VWUHVV� LQ� EURRN� WURXW�
MXYHQLOHV��'XULQJ����ZHHNV�SULRU�WR�IHUWLOL]D�
WLRQ�� IHPDOHV� ZHUH� HLWKHU� ��� IHG� FRUWLVRO-
VSUD\HG�IRRG�����KDQGOHG�RQFH�D�ZHHN�RU����
OHIW� XQGLVWXUEHG� DV� FRQWURO�� $� IRXUWK� WUHDW�
PHQW� FRQVLVWHG� RI� EDWKLQJ� KDOI� RI� WKH� HJJV�
IURP� WKH� FRQWURO� IHPDOHV� LQ� D� FRUWLVRO� VROX�
WLRQ� IRU� �� KRXUV� EHIRUH� IHUWLOL]DWLRQ�� :H�
DLPHG�WR�VWD\�ZLWKLQ�SK\VLRORJLFDO�OHYHOV�RI�
FRUWLVRO�� ,Q� QRUPDO� KDWFKHU\� VHWWLQJV�� MXYH�
QLOHV�DUH� UHOHDVHG� LQWR� WKH�ZLOG� IRU�VWRFNLQJ�
DIWHU� �� PRQWKV� DQG� PXVW� VXUYLYH� LQ� D� QHZ�
DQG� SRWHQWLDOO\� KDUVK� HQYLURQPHQW� ZKHUH�
IRRG� LV� VFDUFH� DQG� SUHGDWLRQ� ULVN� LV� KLJK��
7KHUHIRUH�ZH�PHDVXUHG�HVVHQWLDO�EHKDYLRXUV�
IRU� VXUYLYDO� LQ� WKLV� FRQWH[W� �OHDUQLQJ� 	�
PHPRU\�LQ�D�PD]H��EROGQHVV�DQG�QHRSKRELD��
DW�WKDW�DJH� 
2XU� VWDWLVWLFDO�PRGHOV� UHYHDOHG� WKDW� DOO� ILVK�
FRPSOHWHG� WKH� PD]H� VLJQLILFDQWO\� IDVWHU� RQ�
WKH� ODVW� GD\� RI� WUDLQLQJ� �GD\� ��� FRPSDUHG�
ZLWK� WKH� EHJLQQLQJ� RI� WULDOV� UHJDUGOHVV� RI�
WUHDWPHQW��WKXV�GHPRQVWUDWLQJ�WUDLQLQJ�HIIHF�
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WLYHQHVV� DQG� VXJJHVWLQJ� WKDW� RIIVSULQJ¶V�
OHDUQLQJ� FDSDFLWLHV� ZHUH� QRW� LQIOXHQFHG� E\�
PDWHUQDO�VWUHVV��0HPRU\��EROGQHVV�DQG�QHR�
SKRELD� ZHUH� DOVR� XQDIIHFWHG� E\� WUHDWPHQW��
7KHVH� UHVXOWV� VXJJHVW� WKDW� DTXDFXOWXUH�
VWUDLQV� RI� EURRN� WURXW� PLJKW� EH� VWUHVV� UH�
VLVWDQW�HQRXJK�WKDW�KLJKHU�SODVPDWLF�DQG�HJJ�
FRUWLVRO� OHYHOV� WKDQ� WKH� RQHV� RXU� WUHDWPHQWV�
JDYH� ULVH� WR� ZRXOG� EH� QHFHVVDU\� WR� UHSUR�
JUDP�WKH�SURJHQ\¶V�SKHQRW\SH�RU�WKDW�PDWHU�
QDO�VWUHVV�GRHV�QRW�DIIHFW�WKHVH�EHKDYLRXUV�LQ�
EURRN�WURXW� 
 
$QQLFN� 'URXLQ� –� 3RVW-'RFWRUDW�� ,60(5��
032 
6XSHUYLVLRQ �� &KULV� 0F.LQGVH\� �032�� HW�
3KLOLSSH�$UFKDPEDXOW��84$5-,60(5� 
 
&RQJUqV� $TXDFXOWXUH�� 0RQWSHOOLHU��
)UDQFH�����DX����DR�W����� 
 
 
 
 
 
 
 
 
 
 
7RXV�OHV�GHX[�DQV��OD�PDLVRQ�G¶pGLWLRQ�(OVH�
YLHU�RUJDQLVH�XQH�UHQFRQWUH�VXU� OH� WKqPH�GH�
O¶DTXDFXOWXUH�� &HWWH� DQQpH� OD� UpXQLRQ� DYDLW�
OLHX�j�0RQWSHOOLHU��GDQV�OH�VXG�GH�OD�)UDQFH��
/HV� SULQFLSDX[� WKqPHV� DERUGpV� pWDLHQW OHV�
LQWHUDFWLRQV�GH�O¶DTXDFXOWXUH�DYHF�O¶HQYLURQ�
QHPHQW�� OH� GpYHORSSHPHQW� GXUDEOH� GH�
O¶DTXDFXOWXUH� HW� OHV� DYDQFpHV� GDQV� OH� GR�
PDLQH�GH� OD�QXWULWLRQ�� -¶DL�HX� OD� FKDQFH�G¶\�
SUpVHQWHU�GHV�UpVXOWDWV�REWHQXV�GDQV�OH�FDGUH�
GH� PHV� WUDYDX[� SRVWGRFWRUDX[�� HIIHFWXpV�
GDQV�OH�FDGUH�G¶XQ�SURMHW�SRUWDQW�VXU�OH�GpYH�
ORSSHPHQW� GXUDEOH� GH� OD�P\WLOLFXOWXUH�� SOXV�
SUpFLVpPHQW�GH�OD�FDSDFLWp�GH�VXSSRUW�pFROR�
JLTXH� GH� VLWHV� ORFDOLVpV� DX� ODUJH� GHV� F{WHV��
/HV�WUDYDX[�SUpVHQWpV�RQW�pWp�UpDOLVpV�HQ�FRO�
ODERUDWLRQ�DYHF�&KULV�0F.LQGVH\�HW�$QGUpD�
:HLVH� GH� O¶,QVWLWXW� 0DXULFH-/DPRQWDJQH��
DLQVL�TXH�3KLOLSSH�$UFKDPEDXOW�GH�O¶,QVWLWXW�
GHV�VFLHQFHV�GH�OD�PHU�GH�5LPRXVNL��/RUV�GX�

FRQJUqV��M¶DL�SDUWLFLSp�j�XQ�DWHOLHU�GH�WUDYDLO�
SRXU�OHV�DXWHXUV��GRQW�OH�EXW�pWDLW�G¶DLGHU�OHV�
FKHUFKHXUV� j� PLHX[� FRPSUHQGUH� HW� VXUWRXW��
SDVVHU�DYHF�VXFFqV�OH�SURFHVVXV�GH�UHYXH�SDU�
OHV�SDLUV��-¶DL�pWp�KHXUHXVH�GH�FRQVWDWHU�O¶LP�
SRUWDQFH� DFFRUGpH� DX[� LPSDFWV� pFRORJLTXHV�
SDU� OHV� pGLWHXUV� GH� OD� UHYXH� $TXDFXOWXUH�
�SXEOLpH� SDU� (OVHYLHU�� HW� GRQF� GX� SRWHQWLHO�
GH�SXEOLFDWLRQ�GH�PHV�WUDYDX[��&HWWH�UpXQLRQ�
P¶D� pJDOHPHQW� SHUPLV� GH� GpFRXYULU� OD�
JUDQGH�YDULpWp�GHV�HQMHX[�GH�O¶DTXDFXOWXUH�j�
WUDYHUV� OH� PRQGH�� PDLV� DXVVL� OD� UpDOLWp� GHV�
VFLHQWLILTXHV� YHQDQW� G¶DLOOHXUV� GDQV� OH�
PRQGH�� QRWDPPHQW� GH� OD� 7KDwODQGH�� GH� OD�
&KLQH��GH�O¶(VSDJQH�HW�GX�*DERQ��¬�OD�YHLOOH�
GH� WHUPLQHU� PRQ� GHX[LqPH� DUWLFOH� GH� SRVW�
GRFWRUDW�� PD� SDUWLFLSDWLRQ� j� FH� FRQJUqV� VH�
YRXODLW�WUqV�j�SURSRV� 
 
(FRORJLFDO�IRRWSULQW�RI�DQ�RIIVKRUH�PXVVHO�
IDUP�� DVVHVVPHQW� RI� RUJDQLF� ORDGLQJ�
WKURXJK� EHQWKLF� FRPPXQLWLHV� DQG� VHGL�
PHQW�ELRJHRFKHPLVWU\ 
$QQLFN�'URXLQ�-�)LVKHULHV�DQG�2FHDQV�&DQ�
DGD��&KULVWRSKHU�:��0F.LQGVH\� -�)LVKHULHV�
DQG�2FHDQV�&DQDGD��$QGUHD�:HLVH-�)LVKHU�
LHV� DQG� 2FHDQV� &DQDGD�� 3KLOLSSH� $UFKDP�
EDXOW�-�84$5�,60(5 
 
,Q�(DVWHUQ�&DQDGD��PRVW� VKHOOILVK� DTXDFXO�
WXUH� LV� GRQH� LQ� SURWHFWHG� RU� VHPL-SURWHFWHG�
DUHDV�� ZKHUH� RUJDQLF� ORDGLQJ� GXH� WR� IHFHV��
SVHXGR-IHFHV�DQG�PXVVHO�IDOO-RII�FDQ�OHDG�WR�
LPSRUWDQW� FKDQJHV� LQ� EHQWKLF� FRPPXQLWLHV�
DQG� UHODWHG� SDUDPHWHUV�� $V� WKLV� LQGXVWU\�
JURZV�� DQG� SURWHFWHG� VLWHV� EHFRPH� OHVV�
DYDLODEOH�� IDUPHUV� KDYH� EHJXQ� WR� GHYHORS�
WKHLU�DFWLYLWLHV�LQ�RIIVKRUH�VLWHV��6HYHUDO�IDF�
WRUV�� VXFK� DV� FXUUHQWV�� GHSWK�� DQG� FXOWXUH�
GHQVLW\��GLIIHU�EHWZHHQ�LQVKRUH�DQG�RIIVKRUH�
DUHDV�DQG�PD\�LQIOXHQFH�HQYLURQPHQWDO�LP�
SDFWV�� )RU� H[DPSOH�� VKHOOILVK� IDUPV� PD\�
FRYHU� PXFK� JUHDWHU� DUHDV� LQ� RIIVKRUH� VLWHV�
EXW� FXUUHQWV� DUH� VWURQJHU� WKDQ� LQ� LQVKRUH�
SURWHFWHG�DUHDV��ZKLFK�PD\�UHVXOW�LQ�D�ODUJ�
HU��EXW�PRUH�GLIIXVH��SDWWHUQV�RI�HIIHFW�� 
7KH�HIIHFWV�RI�ELRGHSRVLWLRQ�RQ� WKH�EHQWKLF�
HQYLURQPHQW�DW�DQ�RIIVKRUH�VXVSHQGHG�PXV�
VHO� IDUP�ZHUH�HYDOXDWHG�XVLQJ�JHRFKHPLFDO�
PHDVXUHPHQWV� DQG� LQIDXQDO� DVVHPEODJHV��
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6LWHV�ZLWK�WZR�GLIIHUHQW�GHQVLWLHV�RI�PXVVHOV�
LQVLGH� WKH�IDUP��KLJK�DQG�VWDQGDUG�GHQVLW\��
ZHUH� FRPSDUHG� ZLWK� UHIHUHQFH� ORFDWLRQV�
�!���P�GLVWDQW��Q ��VLWHV���,Q�$XJXVW�������
EHQWKLF� VDPSOHV� ���� FP� FRUHV�� Q ��� ZHUH�
FROOHFWHG� GLUHFWO\� XQGHU� DQG� DW� LQWHUYDOV�
DORQJ�D�WUDQVHFW�VHW�XS�WR�D�GLVWDQFH�RI����P�
OHDGLQJ� DZD\� IURP� ORQJOLQHV� �L�H��� DW� ��� ����
DQG� ��P�� DQG� DW� WZR� UHIHUHQFH� ORFDWLRQV��
)RU�HDFK�FRUH��VHGLPHQW�VXOSKLGH�OHYHOV�DQG�
DVVRFLDWHG�EHQWKLF�FRPPXQLWLHV�ZHUH�HYDOX�
DWHG� 
5HVXOWV�VKRZ�D�KLJKHU�VXOILGH�FRQFHQWUDWLRQ�
GLUHFWO\�XQGHU�PXVVHO� OLQHV��EXW� WKH�KLJKHVW�
FRQFHQWUDWLRQ��§�����0��LV�VWLOO�PXFK�ORZ�
HU� WKDQ�ZKDW�PD\�EH�REVHUYHG� DW� SURWHFWHG�
VLWHV��§������0���,QIDXQDO�DVVHPEODJHV�GLG�
QRW� YDU\� JUHDWO\� DPRQJ� VLWHV� DQG� GLVWDQFHV�
IURP�WKH�PXVVHO�OLQHV��VXJJHVWLQJ�QR�VWURQJ�
HIIHFW� RI� ELRGHSRVLWLRQ� RQ� WKLV� FRPPXQLW\�
�)LJ������7KLV�VWXG\�ZLOO�EH�XVHG�WR�HVWLPDWH�
WKH�HFRORJLFDO�FDUU\LQJ�FDSDFLW\�RI�WKH�EHQ�
WKLF� HQYLURQPHQW� IRU� SURSRVHG� RIIVKRUH� EL�
YDOYH�DTXDFXOWXUH�VLWH�LQ�(DVWHUQ�&DQDGD� 
 

 
 
)LJ�� ��� 1RQ-PHWULF� PXOWL-GLPHQVLRQDO� VFDOLQJ�
�0'6�� LOOXVWUDWLQJ� YDULDWLRQ� LQ� DVVHPEODJH�
VWUXFWXUH� IRU� LQIDXQD� VDPSOHG� GLUHFWO\� XQGHU�
PXVVHO�OLQHV��EODFN���DW����P��GDUN�JUH\���DQG�DW�
���P� �OLJKW� JUH\�� IURP�PXVVHO� OLQHV��7ULDQJOHV�
UHSUHVHQW� VLWHV�ZLWK� D� KLJK� GHQVLW\� RI�PXVVHOV��
FLUFOHV�DQG�VTXDUH�UHSUHVHQW�VLWHV�ZLWK�VWDQGDUG�
GHQVLW\�RI�PXVVHOV��RWKHU�V\PEROV�UHSUHVHQW�UHI�
HUHQFH�ORFDWLRQV� 
 
 
 
 
 

0DUWLQ�)RUrW�–�'RFWRUDW��84$5�,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5��HW�)UpGpULF�2OLYLHU��01+1� 
 
&RQJUqV� $TXDWLF� %LRGLYHUVLW\� DQG� (FR�
V\VWHPV�� /LYHUSRRO�� 5R\DXPH� 8QL�� ���
DR�W�DX���VHSWHPEUH������ 
 
 
 
 
 
 
 
 
 
 
 
 
&H�FRQJUqV�D� UHJURXSp�XQ�JUDQG�QRPEUH�GH�
FKHUFKHXUV� SURYHQDQW� GH� GLYHUV� KRUL]RQV� HW�
WUDYDLOODQW� GDQV� GHV� GRPDLQHV� GH� UHFKHUFKH�
DXVVL�GLYHUVLILpV�TXH�O
KDOLHXWLTXH��O
DTXDFXO�
WXUH�� O
pFRORJLH�RX�HQFRUH�OD�ELRORJLH�pYROX�
WLYH��&H�FRQJUqV�D�pWp�SRXU�PRL�O
RFFDVLRQ�GH�
UpDOLVHU�PD�SUHPLqUH�SUpVHQWDWLRQ�RUDOH�GDQV�
XQ� FRQJUqV� LQWHUQDWLRQDO� G
XQH� WHOOH� HQYHU�
JXUH��-
DL�SX�DLQVL�SDUWDJHU�O
DYDQFpH�GH�PHV�
WUDYDX[�GH�GRFWRUDW�VXU�OHV�SURFHVVXV�GH�PL�
JUDWLRQ�VHFRQGDLUH�GH�ELYDOYHV��0D�SUpVHQWD�
WLRQ� LQWLWXOpH © (FR-HWKRORJLFDO� DSSURDFK� RI�
ELYDOYH�SRVW-VHWWOHPHQW�PLJUDWLRQV�LQ�KLJKO\�
G\QDPLF�FRDVWDO�V\VWHPV�ª�D�VXVFLWp�O
LQWpUrW�
GH� SOXVLHXUV� FKHUFKHXUV� WUDYDLOODQW� GDQV� OH�
GRPDLQH� GH� O
pFRORJLH� ODUYDLUH� RX� D\DQW�
FRPPH� VXMHW� GH� UHFKHUFKH� OHV� SUREOpPD�
WLTXHV�GH�FRQQHFWLYLWp�HW�GH�GLVSHUVLRQ�GDQV�
OH�PLOLHX�DTXDWLTXH��/
RULJLQDOLWp�HW�OD�TXDOL�
Wp�GHV�WUDYDX[�GH�QRWUH�pTXLSH�D�QRWDPPHQW�
pWp� VRXOLJQpH�� &HWWH� H[SpULHQFH� D� SRXU�PRL�
pWp� XQH� UpHOOH� RSSRUWXQLWp� G
pFKDQJHU� DYHF�
OHV� DXWUHV� VFLHQWLILTXHV� SUpVHQWV� HW� DXVVL� GH�
GpFRXYULU�GH�QRXYHOOHV�SHUVSHFWLYHV�SRXU� OD�
VXLWH� GH� PRQ� GRFWRUDW� PDLV� pJDOHPHQW� GH�
QRXHU�GHV�FRQWDFWV�SRXU�OD�VXLWH�GH�PHV�SUR�
MHWV�GH�UHFKHUFKH��-H�VRXKDLWH�DLQVL�UHPHUFLHU�
OH�5$4�SRXU�OD�ERXUVH�TXL�P
D�pWp�RFWUR\pH�
HW�TXL�P
D�pWp�G
XQH�JUDQGH�DLGH�SRXU�SDUWLFL�
SHU�j�FH�FRQJUqV�� 
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$SSURFKH�pFR-pWKRORJLTXH�GHV�PLJUDWLRQV�
SRVW-IL[DWLRQ�GHV�ELYDOYHV�GDQV�XQ�pFRV\V�
WqPH�F{WLHU�G\QDPLTXH�� 
)RUrW� 0DUWLQ� �8QLYHUVLWp� GX� 4XpEHF� j� 5L�
PRXVNL�� ,QVWLWXW� GHV� 6FLHQFHV� GH� OD�0HU� 	�
805� %25($��� %DUELHU� 3LHUULFN� �805�
%25($��� 7UHPEOD\� 5pMHDQ� �8QLYHUVLWp� GX�
4XpEHF�j�5LPRXVNL��,QVWLWXW�GHV�6FLHQFHV�GH�
OD�0HU���1HXPHLHU�8UV��8QLYHUVLWp�GX�4Xp�
EHF� j�5LPRXVNL�� ,QVWLWXW� GHV�6FLHQFHV�GH� OD�
0HU��� 'XYLHLOERXUJ� (ULF� �,QVWLWXW� 8QLYHUVL�
WDLUH�(XURSHғHQ�GH�OD�0HU��8QLYHUVLWpғ�GH�%UH�
WDJQH�2FFLGHQWDOH���2OLYLHU� )UpGpULF� �805�
%25($��� 
 
/H�SURMHW�'5,9(5�SRUWH� VXU� O
pWXGH� GX� Gp�
WHUPLQLVPH� GX� UHFUXWHPHQW� GHV� ELYDOYHV�
VRXV� FRQWUDLQWHV� HQYLURQQHPHQWDOHV� HW� DQ�
WKURSLTXHV� GDQV� O
pFRV\VWqPH� H[WUrPHPHQW�
G\QDPLTXH� TX
HVW� O
DUFKLSHO� GH� &KDXVH\� VL�
WXp� GDQV� OH� JROI� 1RUPDQG-%UHWRQ�
�1RUPDQGLH��)UDQFH���/HV�SUHPLHUV�UpVXOWDWV�
GH� FH� SURMHW� RQW� PRQWUp� XQ� U{OH� LPSRUWDQW�
GHV� SURFHVVXV� GH� PLJUDWLRQV� SRVW-IL[DWLRQ�
GHV�SRVW-ODUYHV�GH�ELYDOYHV��PLJUDWLRQV�SRX�
YDQW� FKDQJHU� UDGLFDOHPHQW� OHV� SDWURQV� LQL�
WLDX[� GH� UHFUXWHPHQW�� 'DQV� O
REMHFWLI� GH�
PLHX[� DSSUpKHQGHU� OHV� U{OHV� GH� FHV� SURFHV�
VXV� GDQV� OHV� KDELWDWV� j� VpGLPHQWV� JURVVLHUV��
GRPLQDQWV�HQ�0DQFKH��QRXV�DYRQV�GpYHORS�
Sp�XQH�GRXEOH�DSSURFKH�H[SpULPHQWDOH�HW�LQ-
VLWX��'XUDQW�O
pWp���������PRLV���XQ�VXLYL�GH�
OD� G\QDPLTXH� GHV� PLJUDWLRQV� VHFRQGDLUHV�
GHV�ELYDOYHV�D�pWp�UpDOLVp��3RXU�FHOD����W\SHV�
GH� SLqJHV� j� UHFUXHV� RQW� pWp� XWLOLVpV� SHQGDQW�
���K� WRXWHV� OHV�GHX[�VHPDLQHV��(Q�SDUDOOqOH�
GH� FH� VXLYL�� OHV� FRQGLWLRQV� HQYLURQQHPHQ�
WDOHV� HW� SDUWLFXOLqUHPHQW� OHV� FRQGLWLRQV� K\�
GURG\QDPLTXHV� RQW� pWp� HQUHJLVWUpHV� DILQ� GH�
SRXYRLU�GLVFULPLQHU� OHV�SKpQRPqQHV�GH�PL�
JUDWLRQV�SDVVLYHV��OLpV�DX[�SURFHVVXV�pURVLIV�
GH�OD�PDWULFH�VpGLPHQWDLUH�GXV�DX[�FRXUDQWV�
GH�PDUpH�RX�DX[�YDJXHV��GHV�PLJUDWLRQV�DF�
WLYHV� OLpHV�DX�FRPSRUWHPHQW�GHV�SRVW-ODUYHV�
GH�ELYDOYH��3DU�DLOOHXUV��DILQ�G
pYDOXHU�OH�U{OH�
GX� FRPSRUWHPHQW� GHV� UHFUXHV� GH� ELYDOYHV�
�RXYHUWXUH� GHV� YDOYHV�� SURGXFWLRQ� GH� E\V�
VXV«�� GDQV� FHV� SURFHVVXV� GH� PLJUDWLRQV�
SRVW-IL[DWLRQ�� GHV� H[SpULPHQWDWLRQV� GDQV� XQ�
WXEH�GH�YLWHVVH�GH�FKXWH�GH���P�GH�KDXWHXU�

RQW� pWp� UpDOLVpHV� DYHF� GHV� UHFUXHV� PRUWHV�
�SDVVLYHV�� RX� YLYDQWHV� �DFWLYHV�� GH� GLIIp�
UHQWHV� HVSqFHV� GH� ELYDOYHV�� &HWWH� DSSURFKH�
H[SpULPHQWDOH� D� SHUPLV� GH� PHWWUH� HQ� pYL�
GHQFH� OD� FDSDFLWp� GHV� SRVW-ODUYHV� j� LQIOXHQ�
FHU� OHXU� GLVSHUVLRQ� SDU� OHXU� FRPSRUWHPHQW��
QRWDPPHQW�YLD�OD�GpULYH�E\VVR-SpODJLTXH�� 
/HV�UpVXOWDWV�GH�FHWWH�pWXGH�VHURQW�SUpVHQWpV�
HW� GLVFXWpV�GDQV�XQ� FRQWH[WH�GH�JHVWLRQ�GHV�
SRSXODWLRQV�GH�ELYDOYHV�VDXYDJHV�TXL�FRQVWL�
WXHQW�XQH�UHVVRXUFH�j�OD�IRLV�SRXU�OHV�SrFKHV�
FRPPHUFLDOHV�HW�OHV�SrFKHV�UpFUpDWLYHV�� 
 
-HII�*DXWKLHU�–�0DvWULVH��8��/DYDO 
6XSHUYLVLRQ �� 1LFRODV� 'HURPH� �8�� /DYDO���
6WHYH�&KDUHWWH��8��/DYDO� 
 
5pXQLRQ� DQQXHOOH� GH� O¶$PHULFDQ� 6RFLHW\�
IRU� 0LFURELRORJ\�� 1RXYHOOH-2UOpDQV��
/RXLVLDQH��86$�����PDL�DX���MXLQ����� 

 
'X� ��� PDL� DX� ��
MXLQ� GHUQLHU�� M
DL�
SDUWLFLSp� DFWLYH�
PHQW� j� OD� UpXQLRQ�
DQQXHOOH� GH� O
$PH�
ULFDQ� 6RFLHW\� IRU�
0LFURELRORJ\�
�$60� ������ 1HZ�
2UOHDQV��/RXLVLDQD��
86$��� /RUV� GH� FH�
FRQJUqV� G
HQYHU�

JXUH�LQWHUQDWLRQDOH��SDV�PRLQV�GH������FRP�
PXQLFDWLRQV�RQW� pWp�SUpVHQWpHV�� LQFOXDQW� OHV�
DIILFKHV��OHV�SOpQLqUHV��OHV�DWHOLHUV�GH�IRUPD�
WLRQ�HW� OHV�SUpVHQWDWLRQV�RUDOHV� ORUV�GH�V\P�
SRVLXPV� 
'DQV�OH�FDGUH�GH�FH�FRQJUqV��M
DL�SUpVHQWp��HQ�
WDQW� TXH�SUHPLHU� DXWHXU�� OHV� UpVXOWDWV� GH� UH�
FKHUFKH�LVVXV�GX�SURMHW�© )LVK3URELR�, ��6WUD�
WpJLH�SUpYHQWLYH�GXUDEOH�FRQWUH�XQH�LQIHFWLRQ�
RSSRUWXQLVWH� PDMHXUH� FKH]� OHV� 6DOPRQLGDH��
OD� IXURQFXORVH ª� �3U�� 1�� 'HURPH� HW� 6�� -��
&KDUHWWH���-
DL�GRQQp�GHX[�SUpVHQWDWLRQV � 
/D� SUHPLqUH� pWDLW� XQH� SUpVHQWDWLRQ� SDU� DI�
ILFKH� GDQV� OH� FDGUH� GH� OD� VHVVLRQ� G
DIILFKH�
$QWLPLFURELDOV�DQG�5HVLVWDQFH��'LYLVLRQ�,�–�
*HQHUDO�0LFURELRORJ\���0D� SDUWLFLSDWLRQ� j�
FHWWH� VHVVLRQ� G
DIILFKHV� DXUD� SHUPLV� j� QRWUH�
JURXSH�GH�UHFKHUFKH�GH�SUHQGUH�FRQWDFW�DYHF�
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GHX[�FKHUFKHXUV��GH�O
8QLY��&RUQHOO��86$�HW�
GH� O
8QLY��6DQWLDJR��&KLOL��� OHVTXHOV� VH� VRQW�
PRQWUpV� LQWpUHVVpV� j� V
LPSOLTXHU� GDQV� OD�
VXLWH�GX�SURMHW�)LVK3URELR�,� 
 
/D�VHFRQGH�pWDLW�XQH�SUpVHQWDWLRQ�RUDOH�GRQ�
QpH� ORUV� GH� OD� UHQFRQWUH� G
DIIDLUHV� GHV� GLUL�
JHDQWV� GH� OD�'LYLVLRQ� ,� �*HQHUDO�0LFURELR�
ORJ\��GH�O
$60��&HWWH�UHQFRQWUH�DXUD�SHUPLV�
j� GHV� PHPEUHV� GX� FRUSV� H[pFXWLI� GH� FHWWH�
VRFLpWp�GH�SUHQGUH�FRQQDLVVDQFH�GHV�WUDYDX[�
GH�UHFKHUFKH�QRYDWHXUV�GH�O
8QLYHUVLWp�/DYDO�
FRQFHUQDQW� GHV� VWUDWpJLHV� GXUDEOHV� GH� SUp�
YHQWLRQ�GHV�LQIHFWLRQV�HQ�DTXDFXOWXUH� 
 
)LVK3URELR�,��6WUDWpJLH�SURELRWLTXH�HQGR�
JqQH� SRXU� SUpYHQLU� HW� WUDLWHU� XQH� LQIHF�
WLRQ� � RSSRUWXQLVWH� PDMHXUH� FKH]� OHV� 6DO�
PRQLGDH��OD�IXURQFXORVH� 
-HII� *DXWKLHU�� 6WHYH� -�� &KDUHWWH� HW� 1LFRODV�
'HURPH�–�8QLYHUVLWp�/DYDO� 
 
0LVH� HQ� FRQWH[WH�� /D� IXURQFXORVH� HVW� XQH�
LQIHFWLRQ� RSSRUWXQLVWH� GHV� 6DOPRQLGDH� FDX�
VpH� SDU�$HURPRQDV� VDOPRQLFLGD� VXEVS�� VDO�
PRQLFLGD�� XQ� EDFLOOH� j�*UDP� QpJDWLI� UpVLV�
WDQW� j� SOXVLHXUV� DQWLELRWLTXHV�� \� FRPSULV�
FHX[� FRXUDPPHQW� XWLOLVpV� HQ� DTXDFXOWXUH��
/
REMHFWLI�SULQFLSDO�GH�FH�SURMHW�D�pWp�GH�FL�
EOHU� OHV� UpVHUYRLUV� PLFURELHQV� G
2PEOH� GH�
IRQWDLQH� VDLQ�DILQ�GH�GpYHORSSHU�XQH�VWUDWp�
JLH� SURELRWLTXH� GXUDEOH� HW� © VXU� PHVXUH ª�
SRXU�SUpYHQLU�OD�IXURQFXORVH�FKH]�FH�VDOPR�
QLGp�KDXWHPHQW�VHQVLEOH�DX[�LQIHFWLRQV�j�$��
VDOPRQLFLGD�� 
0pWKRGRORJLH�� 1RXV� DYRQV� LQYHVWLJXp� XQH�
FROOHFWLRQ�GH����VRXFKHV�EDFWpULHQQHV�LQWHV�
WLQDOHV� HW� FXWDQpHV� HQGRJqQHV� G
2PEOH� GH�
IRQWDLQH�VDLQ�j� O
DLGH�G
HVVDLV�G
DQWDJRQLVPH�
SDU� GLIIXVLRQ� UDGLDOH� GDQV� O
DJDU�� &KDTXH�
LVRODW� GpWHFWp� D� HQVXLWH� pWp� PLV� HQ� FRQWDFW�
GLUHFW�HQ�SURSRUWLRQV�pTXLPRODLUHV�DYHF�XQH�
VRXFKH� PDUTXpH� G
$�� VDOPRQLFLGD� $����
�*)3����'H� FHWWH�PDQLqUH�� LO� D� pWp� SRVVLEOH�
GH�PHVXUHU�O
DERQGDQFH�UHODWLYH�G
$��VDOPR�
QLFLGD� HQ� VLWXDWLRQ� GH� FRPSpWLWLRQ� VXU� XQH�
SpULRGH�GH����KHXUHV�� 
5pVXOWDWV�� /HV� WURLV� FDQGLGDWV� SURELRWLTXHV�
,VR��$��,VR��%�HW�,VR���RQW�PRQWUp�XQ�HIIHW�
G
DQWDJRQLVPH� PDUTXp� FRQWUH� GL[� VRXFKHV�

HQYLURQQHPHQWDOHV� �&DQDGD�HW�(XURSH��G
$��
VDOPRQLFLGD�� HW� FH�� SDU� O
HQWUHPLVH�GH� FRP�
SRVpV� DQWLPLFURELHQV� GLIIXVLEOHV� GDQV� O
DJDU�
�GLDPqWUH�G
LQKLELWLRQ�PR\HQ�!����PP���'H�
SOXV�� O
DERQGDQFH� UHODWLYH� G
$�� VDOPRQLFLGD�
$���-*)3�HQ�PLOLHX�OLTXLGH�D�GLPLQXp�G
DX�
SOXV� ������ ORUVTX
HQ� SUpVHQFH� GX� FDQGLGDW�
SURELRWLTXH�j�O
HIIHW�OH�SOXV�PDUTXp�� 
3HUVSHFWLYHV��/HV�EDVHV�PROpFXODLUHV�GH�O
HI�
IHW�GHV�PHLOOHXUV�FDQGLGDWV�SURELRWLTXHV�VRQW�
HQ� FRXUV� GH� GpWHUPLQDWLRQ� SDU� O
HQWUHPLVH�
G
DQDO\VHV� JpQRPLTXHV� FRPSDUDWLYHV� HW�
IRQFWLRQQHOOHV���/
LQQRFXLWp��OD�YDOLGDWLRQ�GH�
O
HIIHW�SURELRWLTXH�HW�O
HIIHW�GX�WUDLWHPHQW�VXU�
OD�VWUXFWXUH�GHV�FRPPXQDXWpV�PLFURELHQQHV�
GH�O
2PEOH�GH�IRQWDLQH�IHURQW�O
REMHW�G
HVVDLV�
LQ� YLYR� HQ� FRQWH[WH� DTXDFROH�� VXLYLV� G
DQD�
O\VHV�PpWDJpQRPLTXHV��SURMHW�)LVK3URELR�,,��
VRXPLV� DX� SURJUDPPH� ,QQRYDPHU�� 0$�
3$4�� 
 
/XFLH�*UHFLDV�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ��1DGLD�$XELQ�+RUWK��8��/DYDO� 
 
&RQJUqV� 6WLFNOHEDFN� ������ 6WRQ\� EURRN�
8QLYHUVLW\��1HZ�<RUN��86$�����DX����MXLQ�
���� 

 
/H� FRQJUqV� ©�
6WLFNOHEDFN� ª� TXL�
VH� WLHQW� WRXV� OHV�
WURLV� DQV�� V¶HVW�
WHQX� j� 6WRQ\�
EURRN� HQ� ������
/H�WKqPH�GH�FHWWH�
UpXQLRQ� pWDLW� OD�
PLVH� HQ� DYDQW� OHV�
GLIIpUHQWHV� UH�
FKHUFKHV� IDLWHV�

VXU�O
pSLQRFKH��DOODQW�GH�O
pFRORJLH�j�OD�JpQR�
PLTXH��/RUV�GH�FH�FRQJUqV�� M¶DL�HX�OD�SRVVL�
ELOLWp�GH�SUpVHQWHU�PHV�SUHPLHUV�UpVXOWDWV�GH�
GRFWRUDW� HW� G¶pFRXWHU� GH� QRPEUHXVHV� DXWUHV�
SUpVHQWDWLRQV� TXL� P¶RQW� SHUPLV� GH� YRLU�
WRXWHV�OHV�pWXGHV�IDLVDEOHV�DYHF�XQ�VHXO�RUJD�
QLVPH�PRGqOH��(Q�SOXV�GHV�SUpVHQWDWLRQV��M
DL�
SX�UHQFRQWUHU�GHV�SURIHVVHXUV�UHFRQQXV�GDQV�
OD� ELRORJLH� GH� O
pSLQRFKH�� TXL� P¶RQW� GRQQp�
GHV�LGpHV�j�LQWpJUHU�j�PRQ�SURMHW��FRPPH�OD�
PDQLqUH� GH� SUpVHQWHU� GHV� UpVXOWDWV� G¶pWXGHV�
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FRPSRUWHPHQWDOHV� RX� G
DXWUHV� K\SRWKqVHV� j�
pFODLUFLU� 
 
,V�LW�SRVVLEOH�WR�UHFUHDWH�WKH�EHKDYLRU�RI�D�
SDUDVLWL]HG�VWLFNOHEDFN" 
/XFLH�*UHFLDV����1DGLD�$XELQ-+RUWKï��6WHSK�
DQ�*UDPEDXHUð��DQG�,DLQ�%DUEHUð�  
�'pSDUWHPHQW�GH�%LRORJLH�HW�,QVWLWXW�GH�%LR�
ORJLH� ,QWpJUDWLYH� HW� GHV� 6\VWqPHV� �,%,6���
8QLYHUVLWp�/DYDO��4XHEHF��&DQDGD 
�'HSDUWPHQW� RI� %LRORJ\�� &ROOHJH� RI� 0HGL�
FLQH�� %LRORJLFDO� 6FLHQFHV� DQG� 3V\FKRORJ\��
8QLYHUVLW\� RI� /HLFHVWHU�� /HLFHVWHU�� 8QLWHG�
.LQJGRP 
 
&RQWH[WH�� /HV� pSLQRFKHV� LQIHFWpHV� SDU� OH�
YHUV�SODW�SDUDVLWH�6FKLVWRFHSKDOXV�VROLGXV�QH�
PRQWUHQW�SDV�OHV�UpSRQVHV�FRPSRUWHPHQWDOHV�
W\SLTXHV�j�OD�SUpVHQFH�GH�SUpGDWHXUV��&H�TXL�
HVW� SDUWLFXOLqUHPHQW� LQWpUHVVDQW� HVW� TXH� FHV�
FKDQJHPHQWV� VH� SURGXLVHQW� VHXOHPHQW� ORUV�
TXH�OH�SDUDVLWH�HVW�SUrW�j�VH�GpSODFHU�YHUV�VRQ�
K{WH� ILQDO� �XQ� RLVHDX�� SRXU� VH� UHSURGXLUH��
FHWWH�FDUDFWpULVWLTXH�HQ�IDLW�XQ�PRGqOH�LGpDO�
SRXU� pWXGLHU� OHV� PpFDQLVPHV� GH� PDQLSXOD�
WLRQ�FRPSRUWHPHQWDOH�SDU�GHV�SDUDVLWHV��&H�
SHQGDQW�� PrPH� VL� OD� PRGLILFDWLRQ� GX� FRP�
SRUWHPHQW�SURYRTXpH�SDU�XQH�LQIHFWLRQ�SDUD�
VLWDLUH�HVW�FRQQXH��OHV�PRGLILFDWLRQV�PROpFX�
ODLUHV� LQGXLWHV�SDU� OH�SDUDVLWH�VRQW��HOOHV�� LQ�
FRQQXHV��1RXV�DYRQV�XWLOLVp�GHX[�DSSURFKHV�
SRXU� GpFRXYULU� OHV� FKDQJHPHQWV� PROpFX�
ODLUHV� TXL� DPqQHQW� DX� FKDQJHPHQW� GH� FRP�
SRUWHPHQW��7RXW�G
DERUG��QRXV� DYRQV�XWLOLVp�
O
LQJpQLHULH�SKpQRW\SLTXH�DILQ�GH�UHFUpHU�OHV�
PRGLILFDWLRQV� FRPSRUWHPHQWDOHV�� 'HX[Lq�
PHPHQW�� QRXV� XWLOLVHURQV� XQH� DQDO\VH�
G
$51-6HT� SRXU� FRPSDUHU� OH� SURILO� G
H[�
SUHVVLRQ�GH�FHUYHDX[�G¶LQGLYLGXV�SKDUPDFR�
ORJLTXHPHQW�PDQLSXOpV��LQIHFWpV�HW�VDLQV� 
+\SRWKqVH�� /HV� SRLVVRQV� TXL� RQW� OHXU� V\V�
WqPH� LPPXQLWDLUH� DFWLI�� TXL� RQW� � O¶D[H� GX�
VWUHVV� LQDFWLI� RX� RQW� IDLP�� PRQWUHURQW� GHV�
PRGLILFDWLRQV� FRPSRUWHPHQWDOHV� KDELWXHOOH�
PHQW�REVHUYpHV�FKH]�OHV�LQGLYLGXV�SDUDVLWpV� 
0pWKRGHV�� 2Q� D� FRPSDUp� OH� FRPSRUWHPHQW�
GHV�SRLVVRQV��TXL�RQW�pWp� LPPHUJpV�SHQGDQW�
��� KHXUHV� DYHF� GLIIpUHQWHV�PROpFXOHV�� DYHF�
FHOXL� GHV� SRLVVRQV� SDUDVLWpV��&HV�PROpFXOHV�
VRQW �� OHV� OLSRSRO\VDFFKDULGHV�G
RULJLQH�EDF�

WpULHQQH�� TXL� GpFOHQFKHQW� XQH� UpSRQVH� LP�
PXQLWDLUH�FKH]�OHV�DQLPDX[��HW�OD�IOXR[pWLQH��
FRQQXH� SRXU� DJLU� FRPPH� XQ� LQKLELWHXU� Vp�
OHFWLI�GH�OD�UpDEVRUSWLRQ�GH�VpURWRQLQH��3RXU�
DXJPHQWHU�OHXU�FRQVRPPDWLRQ�GH�QRXUULWXUH��
XQ�JURXSH�GH�SRLVVRQV�D�pWp�SULYp�GH�QRXUUL�
WXUH�SHQGDQW����KHXUHV��/HV�WHVWV�FRPSRUWH�
PHQWDX[� VRQW �� OD� SUpIpUHQFH� GH� OD� SURIRQ�
GHXU� GH� O
HDX�� OH� WHVW� G
XQ� QRXYHO� REMHW�� OD�
VRFLDELOLWp�� OD� SUpIpUHQFH� G
LQWHQVLWp� OXPL�
QHXVH��O
pYLWHPHQW�GHV�SUpGDWHXUV�HW�OD�WpPp�
ULWp�� /HV� FHUYHDX[� RQW� pWp� UpFXSpUpV� SRXU�
O
DQDO\VH�WUDQVFULSWRPLTXH� 
 
)UDQoRLV-2OLYLHU� +pEHUW� –� 'RFWRUDW�� 8��
/DYDO 
6XSHUYLVLRQ��1DGLD�$XELQ-+RUWK� �8��/DYDO��
HW�&KULVWLDQ�/DQGU\ 
 
,QWHUQDWLRQDO�*RUGRQ�&RQIHUHQFH�RQ�(FR�
ORJLFDO� DQG�(YROXWLRQDU\�*HQRPLFV��8QL�
YHUVLW\� RI� 1HZ� (QJODQG�� %LGGHIRUG��
0DLQH��86$�����DX����MXLOOHW����� 
 
 
 
 
 
 
 
 
 
 
 
/HV� FRQIpUHQFHV� *RUGRQ� FRQVLVWHQW� HQ� GH�
SHWLWV�FRQJUqV�WUqV�LQWHQVHV�pFKHORQQpV�VXU���
MRXUV� FRQVpFXWLIV� SHQGDQW� OHVTXHOV� OHV�
PHPEUHV� �SURIHVVHXUV�FKHUFKHXUV�� VWDJLDLUHV�
SRVW-GRFWRUDX[�HW�pWXGLDQWV�JUDGXpV�GH��H�HW�
�H� F\FOH� GH� SDUWRXW� GDQV� OH�PRQGH�� GRLYHQW�
UHVWHU�HQ�KXLV�FORV�SRXU�GLVFXWHU�G¶XQH�SDQR�
SOLH� GH� VXMHWV� j� OD� ILQH� SRLQWH� GH� OHXU� GR�
PDLQH��,O�V¶DJLW�G¶XQ�W\SH�GH�FRQJUqV�R��OHV�
SDUWLFLSDQWV�VRQW�DSSHOpV�j�SUpVHQWHU�GHV�Up�
VXOWDWV�QRQ�SXEOLpV�DILQ�GH�GLVFXWHU�GHV�GHU�
QLHUV� HQMHX[� SDUIRLV� FRQWURYHUVpV� RX� DORUV�
PDO� FRPSULV� GDQV� OHXU� GRPDLQH�� /H� EXW� HVW�
GH�VWLPXOHU�XQH�GLVFXVVLRQ�DFWLYH�HW�SURORQ�
JpH� DILQ� GH� UHSHQVHU� OHV� RULHQWDWLRQV� GH� UH�
FKHUFKH� HW� UHGpILQLU� FHUWDLQV� FDGUHV� WKpR�
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ULTXHV�� ,O� V¶DJLW� GRQF� G¶XQ� H[HUFLFH� DFDGp�
PLTXH�KDXWHPHQW�SURILWDEOH�j�OD�IRLV�SRXU�OHV�
SDUWLFLSDQWV�� PDLV� pJDOHPHQW� G¶XQ� SRLQW� GH�
YXH�SOXV�ODUJH�SRXU�OD�UHFKHUFKH�GDQV�XQ�GR�
PDLQH� HQ� SDUWLFXOLHU�� GDQV� OH� FDV� TXL� QRXV�
LQWpUHVVH��O¶pFRORJLH�JpQRPLTXH�HW�pYROXWLYH� 
3HQGDQW���MRXUV�FRPSOHWV��QRXV�DYRQV�DVVLV�
Wp�j�GHV�FRQIpUHQFHV�HW�QRXV�DYRQV�SDUWLFLSp�
j�GHV�VpDQFHV�GH�SUpVHQWDWLRQ�G¶DIILFKH�SRXU�
SDUWDJHU� QRV� LGpHV�� /HV� DYDQW-PLGL� VRQW�
FKDUJpV�GH�SUpVHQWDWLRQV�GH����PLQXWHV�� OHV�
DSUqV-PLGL� VRQW� OLEUHV� SRXU� pWDEOLU� GHV�
JURXSHV� GH� GLVFXVVLRQ� HW� SUHQGUH� OH� WHPSV�
G¶pODUJLU�VRQ�UpVHDX�GH�FRQWDFW��DORUV�TXH�OHV�
VRLUpHV� VRQW� FKDUJpHV� GH� SUpVHQWDWLRQV� HW�
G¶XQH� VpDQFH� G¶DIILFKHV� SRXU� WHUPLQHU� OD�
MRXUQpH��HQ�VRLUpH��DSUqV�OH�VRXSHU�� 
-¶\�VXLV�DOOp�SRXU�SUpVHQWHU�XQH�DIILFKH�SRU�
WDQW� VXU� PHV� WRXV� GHUQLHUV� UpVXOWDWV� GH� UH�
FKHUFKH� VXU� OH� V\VWqPH� j� O¶pWXGH� DX� ODERUD�
WRLUH�GH�1DGLD�$XELQ-+RUWK��-¶\�DL�UHQFRQWUp�
GH� QRPEUHX[� pWXGLDQWV� JUDGXpV� HW� SURIHV�
VHXUV�TXL�P¶RQW�GRQQp�GH�SUpFLHX[�FRQVHLOV�
HW� DYHF�TXL� M¶DL� JDUGp� FRQWDFW�� ,OV�HOOHV� VDX�
URQW� pYHQWXHOOHPHQW� P¶DLJXLOOHU� GDQV� PRQ�
SURMHW�RX�SRXU�GHV�FROODERUDWLRQV�IXWXUHV� 
 
)URP����&�WR����&��KRZ�WR�EH�D�VXFFHVV�
IXO� SDUDVLWH� WKURXJK� WUDQVFULSWRPLF�
FKDQJHV" 
)UDQoRLV� 2OLYLHU� +e%(57�� 6WHSKDQ�
*5$0%$8(5��,DLQ�%$5%(5��&KULVWLDQ�5�
/$1'5<��1DGLD�$8%,1-+257+ 
 
(QGRSDUDVLWHV� ZLWK� FRPSOH[� OLIH� F\FOHV� DUH�
IDFHG�ZLWK� VHYHUDO� ELRORJLFDO� FKDOOHQJHV�� DV�
WKH\�QHHG�WR�H[SORLW�YDULRXV�HFRORJLFDO�QLFK�
HV�WKURXJKRXW�WKHLU�GHYHORSPHQW��7KLV�ZLGH�
VSUHDG� OLIHVW\OH� LQYROYHV� GUDVWLF� SKHQRW\SLF�
FKDQJHV� WKURXJKRXW� D� SDUDVLWH¶V� OLIHVSDQ��
ZKLFK�DOORZV� LWV�VXUYLYDO� LQ�YDVWO\�GLIIHUHQW�
HQYLURQPHQWV�� $� VXEVWDQWLDO� DPRXQW� RI� LQ�
IRUPDWLRQ�LQ�WKH�OLWHUDWXUH�GHVFULEHV�NH\�SDU�
DVLWLF� SKHQRW\SLF� FKDQJHV� UHTXLUHG� IRU� WKH�
WUDQVLWLRQ�IURP�RQH�KRVW�WR�DQRWKHU��EXW�IHZ�
VWXGLHV� KDYH� WULHG� WR� H[SODLQ� WKH�PROHFXODU�
XQGHUSLQQLQJV� UHVSRQVLEOH� IRU� WKHVH� VWDJH-

VSHFLILF�WUDQVLWLRQV��2XU�PDLQ�REMHFWLYH�FRQ�
VLVWHG� LQ� LGHQWLI\LQJ� WKH� WUDQVFULSWRPLF� VLJ�
QDWXUH�VSHFLILF� WR� WKH� WUDQVLWLRQ�RI�DQ�HQGR�
SDUDVLWH� IURP� D� ILVK� �ERG\� FDYLW\�� IUHVKZD�
WHU�� ���&�� WR� D� ELUG� �GLJHVWLYH� WUDFW�� ���&���
XVLQJ� WKH� HFRORJLFDO� PRGHO� V\VWHP� RI� WKH�
WKUHHVSLQH� VWLFNOHEDFN� LQIHFWHG� E\� WKH� FHV�
WRGH�6FKLVWRFHSKDOXV� VROLGXV��:H� ILUVW� EXLOW�
D� UHIHUHQFH� WUDQVFULSWRPH� IRU�6FKLVWRFHSKD�
OXV�VROLGXV�XVLQJ�RQH�LQGLYLGXDO�IRU�HDFK�RI�
WKH� WKUHH� OLIH� VWDJHV� VWXGLHG�� L�H�� L�� \RXQJ�
QRQ-LQIHFWLYH�ODUYDH�LQ�WKH�ILVK��LL��LQIHFWLYH�
DQG� VH[XDOO\� PDWXUH� ZRUP� LQ� WKH� ILVK� DQG�
LLL�� HJJ-SURGXFLQJ� DGXOW� ZRUP� LQ� WKH� ELUG��
:H� JHQHUDWHG� ���� ���� WUDQVFULSWV�� VKDULQJ�
RQ� DYHUDJH� PRUH� WKDQ� ���� VLPLODULW\� ZLWK�
WKH�JHQRPH��:H� VHTXHQFHG� WKH�51$�RI����
ZRUPV� IURP� WKUHH� GLIIHUHQW� OLIH� VWDJHV� WR�
FRQGXFW�D�GLIIHUHQWLDO�JHQH�H[SUHVVLRQ�DQDO�
\VLV�� $Q� XQVXSHUYLVHG� PXOWLGLPHQVLRQDO�
VFDOLQJ� DQDO\VLV� FOXVWHUHG� WKH� WKUHH� VWDJHV�
WRJHWKHU�� VXJJHVWLQJ� WKDW� WKH� ELJJHVW� GLIIHU�
HQFH� GULYLQJ� WKH� GLYHUJHQFH� DPRQJ� JURXSV�
LV� WKH� KRVW�� 0DMRU� FKDQJHV� LQ� WHPSHUDWXUH�
WKXV� VHHP� WR� EH� WKH�PDLQ� GULYHUV� RI� VWDJH-
VSHFLILF� WUDQVFULSWRPLF� VLJQDWXUH��+RZHYHU��
WKH�FXUUHQW�DQQRWDWLRQ�IRXQG�LQ�SXEOLF�GDWD�
EDVHV� LPSRVHV� VHYHUH� FRQVWUDLQV� RQ� WUDQ�
VFULSW�LGHQWLILFDWLRQ��DV�����RI�RXU�VHTXHQF�
HV� IRXQG� D� PDWFK� DIWHU� JRLQJ� WKURXJK� WKH�
FRPSOHWH�7ULQRWDWH�SLSHOLQH��7KH�PDMRULW\�RI�
WKH�WUDQVFULSWV�DOVR�VKRZHG�DQ�RQ�RII�SDWWHUQ�
RI� H[SUHVVLRQ� DPRQJ� WKH� ILVK-ELUG� VWDJHV��
VXJJHVWLQJ�D�QHDUO\�FRPSOHWH�WUDQVFULSWRPLF�
UH-ZLULQJ� RFFXUULQJ� GXULQJ� WKH� WUDQVLWLRQ�
IURP�WKH�VHFRQG�KRVW� WR� WKH� ILQDO�KRVW��)XU�
WKHU� DQDO\VHV� VKRXOG� UHYHDO� ELRORJLFDO� SUR�
FHVVHV� VSHFLILFDOO\� LQYROYHG� LQ� HDFK� OLIH�
VWDJH� WUDQVLWLRQ��6XFK�SLHFHV�RI� LQIRUPDWLRQ�
ZLOO� KHOS� XQFRYHU� NH\� PROHFXODU� PHFKD�
QLVPV�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�HQGR�
SDUDVLWHV�ZLWK�FRPSOH[�OLIH�F\FOH��DV�ZHOO�DV�
WKH� IXQFWLRQDO� SDWKZD\V� PRUH� OLNHO\� WR� EH�
LQYROYHG�LQ�KRVW-SDUDVLWH�LQWHUDFWLRQV� 
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0DULQH� +ROEDFK� –� 3RVW-GRFWRUDW� �84$5�
,60(5� 
6XSHUYLVLRQ� �� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5��HW�-HDQ�&{Wp��5336*� 
 
&RQJUqV� GH� O¶$TXDWLF� %LRGLYHUVLW\� DQG�
(FRV\VWHPV��/LYHUSRRO��8.�����DR�W�DX���
VHSWHPEUH����� 

 
$TXDWLF� %LRGLYHUVL�
W\� DQG� (FRV\VWHPV�
HVW�XQ�FRQJUqV�LQWHU�
QDWLRQDO�GHVWLQp�DX[�
ELRORJLVWHV� PDULQV�
HW� G¶HDX� GRXFH�� ,O�
I�W�RUJDQLVp�j�/LYHU�
SRRO�� GX� ��� DR�W� DX�
�� VHSWHPEUH� ������
SDU� XQH� pTXLSH� GH�

VFLHQWLILTXHV� SURYHQDQW� GH� GLIIpUHQWHV� XQL�
YHUVLWpV�GX�5R\DXPH-8QL��/HV� JUDQGHV� WKp�
PDWLTXHV� GH� FH� FROORTXH� VRQW�PXOWLGLVFLSOL�
QDLUHV� �ELRORJLH� pYROXWLYH�� pFRORJLH�� PDQD�
JHPHQW�GHV�pFRV\VWqPHV«��DYHF�FHWWH�DQQpH�
XQ� YROHW� VSpFLDO� DTXDFXOWXUH�� -¶DL� DLQVL� SX�
SUpVHQWHU� PHV� WUDYDX[� GH� UHFKHUFKH� VXU�
O¶DPpOLRUDWLRQ� GH� OD� TXDOLWp� SK\VLRORJLTXH�
GHV� SRVW-ODUYHV� GH� KRPDUGV� SURGXLWHV� HQ�
pFORVHULH��0D� SUpVHQWDWLRQ� LQWLWXOpH� © 6WRFN�
HQKDQFHPHQW� RI� +RPDUXV� DPHULFDQXV�
WKURXJK� WKH� LPSURYHPHQW� RI� KDWFKHU\� SUR�
GXFWLRQ� ª� H[SRVDLW� OHV� UpVXOWDWV� GH� SHUIRU�
PDQFHV� HW� GH� TXDOLWp� ODUYDLUH� REWHQXV� DSUqV�
XQ� QRXUULVVDJH� VXU� GLIIpUHQWV� UpJLPHV� DOL�
PHQWDLUHV��'H�SOXV�� QRXV� DYRQV�SX�GpYRLOHU�
OHV� SUHPLHUV� UpVXOWDWV� j� ORQJ� WHUPH�GH�PDU�
TXDJH�GH�ODUYHV�GH�KRPDUGV�DX�&DUERQH�����
&HWWH�QRXYHOOH�PpWKRGH�SHUPHWWUD�GH�VXLYUH�
OHV�SRVW-ODUYHV�UHOkFKpHV�GDQV�OH�PLOLHX�QDWX�
UHO�� -H� UHPHUFLH� OH� 5$4� SRXU� VRQ� VRXWLHQ�
ILQDQFLHU� P¶D\DQW� SHUPLV� GH� SDUWDJHU� PHV�
UpVXOWDWV�DYHF�OD�FRPPXQDXWp�VFLHQWLILTXH�� 

 
6WRFN� HQKDQFHPHQW� RI� +RPDUXV� DPHUL�
FDQXV� WKURXJK� WKH� LPSURYHPHQW� RI� KDWFK�
HU\�SURGXFWLRQ 
0DULQH�+ROEDFK��� -HDQ�&RWp���%HUWUDQG�*H�
QDUG���5pMHDQ�7UHPEOD\� 
�,60(5��8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL�
�84$5���5LPRXVNL��4&��&DQDGD� 

�5336*�� 5HJURXSHPHQW� GHV� SrFKHXUV� SUR�
IHVVLRQQHOV�GX�6XG�*DVSpVLH� 
 
,Q�RUGHU�WR�LQFUHDVH�ZLOG�VWRFNV�RI�+RPDUXV�
DPHULFDQXV�� WKH� DVVRFLDWLRQ�RI�SURIHVVLRQDO�
ILVKHUPHQ�RI� WKH�VRXWKHUQ�*DVSH�KDV�GHYHO�
RSHG�D�HQKDQFHPHQW�SURJUDP�DLPLQJ�WR�LP�
SURYH� WKH� QXPEHU� SRVW-ODUYDH� UHOHDVHG� LQ�
VRPH�ILVKLQJ�DUHD��7KLV�SURJUDP�LV�VXSSRUW�
HG� E\� WXUEXOHQW� EDWFK� ODUYDO� UHDULQJ� V\VWHP�
LQ� KDWFKHU\� DQW� SRVW-ODUYDO� UHDULQJ� �XQWLO�
VWDJH�9-9,�� LQ� QXUVHU\� XVLQJ� WKH�$TXDKLYH�
V\VWHP�� 5HFHQW� ZRUNV� KDYH� GHPRQVWUDWHG�
WKDW� ODUYDO� QXWULWLRQ� LQIOXHQFH� SRVW-ODUYDO�
EHKDYLRXU�DQG�FRXOG�EH�DQ�LPSRUWDQW�SDUDP�
HWHU� IRU� WKHLU� VXUYLYDO� DIWHU� VHHGLQJ�� 7KHUH�
IRUH��ZH� IRFXVHG�RQ� WKH� GHYHORSPHQW�RI� DQ�
RSWLPL]HG�GLHW� HQVXULQJ� WKH�EHVW� SRVW-ODUYDO�
TXDOLW\�� ,Q� GLIIHUHQW� H[SHULHQFHV�� ZH� KDYH�
WHVWHG� DUWHPLD� DQG� OLSLGV� HQULFKHG� DUWHPLD�
ZLWK� (DV\� 6HOFR� DQG� WKH� QHFHVVLW\� WR� XVH�
JUHHQ� ZDWHU� E\� XVLQJ� PLFURDOJDH� FXOWXUH��
%HWWHU�ODUYDO�SHUIRUPDQFHV�DQG���WLPHV�KLJK�
HU� OLSLG� OHYHOV�ZHUH�REVHUYHG� IRU� ODUYDH� IHG�
ZLWK�HQULFKHG�DUWHPLD��)XUWKHUPRUH��QR�VLJ�
QLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�LQ�WKH�ODUYDO�
DQG� SRVW� ODUYDO� SHUIRUPDQFHV� RU� OLSLG� SUR�
ILOHV� ZKHWKHU� JUHHQ� RU� FOHDU� UHDULQJ� ZDWHU�
ZDV�XVHG��/DVWO\��ZH�DWWHPSWHG�WR�GHYHORS�D�
QHZ� WHFKQLTXH� HQDEOLQJ� WKH� WUDFNLQJ� RI�
KDWFKHU\-UHDUHG�OREVWHUV� LQ�WKH�ZLOG�WR�HYDO�
XDWH� WKH� HIILFLHQF\� RI� SRVW-ODUYDO� VHHGLQJ��
7KLV� WHFKQLF�FRQVLVWV�RI�IHHGLQJ�ODUYDH�ZLWK�
��&� PDUNHG� DUWHPLD�� :H� SURSRVH� WR� GHWHU�
PLQH� WKH� UDWH� RI� SUHVHUYDWLRQ� RI� WKH� ��&�
PDUNLQJ� LQ� GLIIHUHQW� OREVWHU� WLVVXHV� WR� YDOL�
GDWH�WKH�SRWHQWLDO�RI�PDUN�IRU�DW�OHDVW���\HDU 
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&RRUGRQQDWULFH�GX�5$4 
 

UDT-FRRUGLQDWLRQ#XTDU�FD� 
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0DUWLQ�/DSRUWH�–�3RVW-GRFWRUDW��8��/DYDO� 
6XSHUYLVLRQ ��/RXLV�%HUQDWFKH]��8��/DYDO� 
 
&RQJUqV�GH� O¶$PHULFDQ�)LVKHULHV�6RFLHW\��
3RUWODQG�� 2UHJRQ�� 86$�� ��� DX� ��� DR�W�
���� 

 
/RUV� GX� FRQJUqV� GH�
O
$PHULFDQ� )LVKHU�
LHV� 6RFLHW\� �$)6���
M
DL� SUpVHQWp� GDQV� OD�
VHFWLRQ� © *HQRPLFV�
RI� $GDSWDWLRQ� LQ�
1DWXUDO� 3RSXODWLRQV�
ª� � 0D� SUpVHQWDWLRQ�
DYDLW� SRXU� WLWUH��

© (YLGHQFH� RI� 3RO\JHQLF�$GDSWDWLRQ� LQ�5H�
VSRQVH�WR�$QWKURSRJHQLF�:DWHU�&RQWDPLQD�
WLRQ�LQ�1RUWK�$WODQWLF�(HOV�ª���-
DL�SX�pWDEOLU�
GH�QRXYHDX[�FRQWDFWV�DYHF�G
DXWUHV� VSpFLDO�
LVWHV� GH�PRQ�GRPDLQH� DLQVL� TXH� GH� UHQRXHU�
DYHF� G
DQFLHQV� FROODERUDWHXUV�� /D� SUpVHQWD�
WLRQ�D�pWp�ELHQ�UHoXH�HW�D�VHUYL�GH�SURPRWLRQ�
j� O
DUWLFOH� GpFRXODQW� GHV� PrPHV� WUDYDX[� HW�
TXL� D� pWp� SXEOLp� SDU� OH� MRXUQDO� ©�0ROHFXODU�
(FRORJ\�ª�GDQV�XQ�QXPpUR�VSpFLDO�LQWLWXOp�©�
'HWHFWLQJ� VHOHFWLRQ� LQ� QDWXUDO� SRSXODWLRQV� ��
PDNLQJ�VHQVH�RI�JHQRPH�VFDQV�DQG�WRZDUGV�
DOWHUQDWLYH�VROXWLRQV�ª� 
 
(YLGHQFH� RI�3RO\JHQLF�$GDSWDWLRQ� LQ�5H�
VSRQVH�WR�$QWKURSRJHQLF�:DWHU�&RQWDPL�
QDWLRQ�LQ�1RUWK�$WODQWLF�(HOV 
0DUWLQ�/DSRUWH���%LRORJLH��,QVWLWXW�GH�%LROR�
JLH�,QWpJUDWLYH�HW�GHV�6\VWqPHV��,%,6���8QL�
YHUVLWp 
/DYDO�� 4XpEHF�� 4&�� &DQDGD�� 6FRWW� $��
3DYH\� �� ,QVWLWXW� GH� %LRORJLH� ,QWpJUDWLYH� HW�
GHV�6\VWqPHV��,%,6���4XHEHF�&LW\��4&��&D�
QDGD�� /RXLV� %HUQDWFKH]� �� ,%,6�� 8QLYHUVLWp�
/DYDO 
 
$FFRUGLQJ�WR�WKH�TXDQWLWDWLYH�JHQHWLF�WKHRU\��
D� UDSLG� DGDSWDWLRQ� RI� FRPSOH[� WUDLWV� RF�
FXUUHG�WKURXJK�VXEWOH�YDULDWLRQ�LQ�DOOHOLF�IUH�
TXHQFLHV� RQ� VHYHUDO� FRYDU\LQJ� ORFL�� ,Q� JH�
QRPLFV� VWXGLHV�� JHQH-VFDQ� LV� WKH� FRPPRQ�
DSSURDFK� WR� GHWHFW� ORFL� XQGHU� VHOHFWLRQ��
KRZHYHU� WKLV� PHWKRG� GRHV� QRW� VHDUFK� IRU�
FRUUHODWLRQ� DPRQJ� ORFL�� 7KH� UDQGRP� IRUHVW�

DOJRULWKP� �D� WUHH-EDVHG� HQVHPEOH� PDFKLQH�
OHDUQLQJ� WRRO�� DSSHDUV� WR� EH�PRUH� VXLWHG� WR�
GHWHFW� HYLGHQFH� RI� SRO\JHQLF� DGDSWDWLRQ�
VLQFH� WDNHV� LQWR�DFFRXQW� WKH�FRUUHODWLRQ�DQG�
LQWHUDFWLRQV� DPRQJ� ORFL�� ,Q� WKLV� VWXG\�� VLQ�
JOHQXFOHRWLGH� SRO\PRUSKLVP� REWDLQHG� YLD�
JHQRW\SH-E\-VHTXHQFLQJ�ZHUH�XVHG�WR�DVVHVV�
WKH� SUHVHQFH� RI� D� SRO\JHQLF� DGDSWDWLRQ� LQ�
ERWK� HQGDQJHUHG� 1RUWK� $WODQWLF� HHOV�
�$QJXLOOD� DQJXLOOD� DQG� $�� URVWUDWD�� LQ� UH�
VSRQVH� WR� DQWKURSRJHQLF� ZDWHU� FRQWDPLQD�
WLRQ�� XVLQJ� WKH� UDQGRP� IRUHVW� DOJRULWKP��
)RXU� SRSXODWLRQV� ��� LQ� FRQWDPLQDWHG� DQG� ��
LQ�FOHDQ�VLWHV��IRU�HDFK�VSHFLHV�ZHUH�VDPSOHG�
IRU���� LQGLYLGXDOV�HDFK��8OWLPDWHO\�� WKLV� UH�
VHDUFK�ZLOO�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH�JHQHWLF�EDVLV� EHKLQG� WKH� FRPSOH[� DGDS�
WDWLRQ� LQ� FRQWDPLQDWHG� ZDWHU� HQYLURQPHQWV�
DQG�ZLOO�LPSURYH�HHOV�DQG�RWKHU�ILVK�FRQVHU�
YDWLRQ�SURJUDP� 
 
6DKDU�0HMUL�–�'RFWRUDW��84$5�,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �,60(5���
&pOLQH� $XGHW� �,60(5�� HW� *UDQW� 9$QGHQ�
EHUJ��8��/DYDO� 
 
&RQJUqV� © $TXDWLF� ELRGLYHUVLW\� DQG� HFR�
V\VWHPV ª��/LYHUSRRO��5R\DXPH-8QL�����DR�W�
DX���VHSWHPEUH����� 
 
 
 
 
 
 
 
 
 
'X� ��� DR�W� DX� �� VHSWHPEUH� ������ j� /LYHU�
SRRO��5R\DXPH-8QL�V¶HVW�GpURXOp�OH�FRQJUqV�
LQWHUQDWLRQDO�© $TXDWLF�ELRGLYHUVLW\�DQG�HFR�
V\VWHPV ª�� RUJDQLVp� SDU� O¶XQLYHUVLWp� GH� /L�
YHUSRRO��&H�FRQJUqV�P¶D�SHUPLV�G¶H[SRVHU�j�
OD�FRPPXQDXWp�VFLHQWLILTXH�O¶DYDQFHPHQW�GH�
PHV� WUDYDX[� GH� GRFWRUDW� VXU� O¶LPSRUWDQFH�
GHV� DFLGHV�JUDV�SHQGDQW� OHV�SUHPLHUV� VWDGHV�
GH� YLH� FKH]� OH� SRLVVRQ�� 0D� SUpVHQWDWLRQ�
RUDOH�� V¶LQWLWXODLW� © ,QIOXHQFH� RI� K\SR[LD� RQ�
WKH� VXFFHVV�RI� HJJ�KDWFKLQJ� DQG� HPEU\RJH�
QHVLV� IDWW\� DFLG� UHPRGHOLQJ� LQ� *UHHQODQG�
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KDOLEXW� ª� HW� D� VXVFLWp� O¶LQWpUrW� GH� SOXVLHXUV�
VFLHQWLILTXHV� TXL� WUDYDLOOHQW� VXU� GHV� SUREOp�
PDWLTXHV� VLPLODLUHV�� FH� TXL� P¶D� SHUPLV�
G¶DYRLU� GHV� GLVFXVVLRQV� LQWpUHVVDQWHV� TXL�
P¶DSSRUWHQW� GH� QRXYHDX[� pOpPHQWV� HW� SHUV�
SHFWLYHV� j� FRQVLGpUHU� SRXU� OD� FRQWLQXLWp� GH�
PHV� WUDYDX[�� &H� FRQJUqV� IXW� XQH� YpULWDEOH�
RSSRUWXQLWp� GH� PH� PHWWUH� DX� IDLW� GHV� QRX�
YHOOHV� DYDQFpHV� VFLHQWLILTXHV� GDQV�PRQ� GR�
PDLQH� GH� UHFKHUFKH� DLQVL� TXH� GDQV� G¶DXWUHV�
GRPDLQHV� FRQQH[HV�� -¶DL� SDUWLFXOLqUHPHQW�
DSSUpFLp� FHWWH� UpXQLRQ�� WDQW� SRXU� OHV� pOp�
PHQWV� GH� QDWXUH� VFLHQWLILTXH� TXH� OHV� RFFD�
VLRQV�TXL�P¶RQW�SHUPLV�GH�UHQRXHU�GHV�OLHQV�
DYHF�GHV�DPLV�HW�P¶HQ�IDLUH�GH�QRXYHDX[��/D�
ERXUVH� RFWUR\pH� SDU� OH� 5$4� D� pWp� G¶XQH�
JUDQGH�DLGH�SRXU�SRXYRLU�SDUWLFLSHU�j�XQ�WHO�
FRQJUqV��7RXV�PHV�UHPHUFLHPHQWV�� 
 
,QIOXHQFH�RI�K\SR[LD�RQ�WKH�VXFFHVV�RI�HJJ�
KDWFKLQJ� DQG� HPEU\RJHQHVLV� IDWW\� DFLG�
UHPRGHOLQJ� LQ� *UHHQODQG� KDOLEXW�
�5HLQKDUGWLXV�KLSSRJORVVRLGHV� 
6DKDU� 0HMUL��� &pOLQH� $XGHW��� <YDQ� /DP�
EHUW���DQG�5pMHDQ�7UHPEOD\�� 
���,QVWLWXW�GHV�VFLHQFHV�GH�OD�PHU�GH�5LPRXV�
NL�� 8QLYHUVLWp� GX� 4XpEHF� j� 5LPRXVNL�
�,60(5��84$5��� ���� DOOpH� GHV� 8UVXOLQHV��
5LPRXVNL��4&��&DQDGD��*�/��$� 
�� � )LVKHULHV� DQG� 2FHDQV� &DQDGD�� ,QVWLWXW�
0DXULFH-/DPRQWDJQH��0RQW--ROL��4&��&DQD�
GD��*�+��=�� 
 
*UHHQODQG� KDOLEXW� �5HLQKDUGWLXV� KLSSRJORV�
VRLGHV��HJJV�DUH�VXEMHFWHG�WR�K\SR[LD�LQ�WKH�
GHHS�ZDWHUV� RI� WKH�(VWXDU\� DQG�*XOI� RI� 6W��
/DZUHQFH� GXULQJ� WKHLU� GHYHORSPHQW�� 7KH�
DLP� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH� WKH�
KDWFKLQJ� VXFFHVV� �+6�� DQG� WKH� SRWHQWLDO� RI�
IDWW\� DFLGV� �)$V�� UHPRGHOLQJ� LQ� HJJV� H[�
SRVHG� WR�VHYHUDO� OHYHOV�RI�GLVVROYHG�R[\JHQ�
�'2��� )HUWLOL]HG� HJJV�ZHUH� H[SRVHG� WR� ILYH�
'2� OHYHOV�� VHYHUHO\� K\SR[LF� ���� DQG� �����
VDW�>SHUFHQW�VDWXUDWLRQ@���PRGHUDWHO\�K\SR[�
LF�����DQG������VDW���DQG�QRUPR[LF��������
VDW��� (JJV�ZHUH� KLJKO\� WROHUDQW� WR� K\SR[LD��
ZLWK�KDWFKLQJ�RFFXUULQJ�DW������VDW��1R�)$V�
UHPRGHOLQJ�ZDV�REVHUYHG�LQ�HJJV�VXEPLWWHG�
WR� WKH� GLIIHUHQW� '2� OHYHOV�� +RZHYHU�� )$V�
FRPSRVLWLRQ�GLIIHUHG�DFFRUGLQJ�WR�+6��KLJK��

����� �� �������PHGLXP�� ����� �� ������� DQG�
ORZ�� ������ �������� 3RODU� OLSLGV�ZHUH� GRPL�
QDQW�� WKH� PRVW� DEXQGDQW� )$V� ZHUH� GR�
FRVDKH[DHQRLF��������Q-���DQG�HLFRVDSHQWDH�
QRLF��������Q-�������DQG�������UHVSHFWLYHO\���
WKH� ODWHU� EHLQJ� SRVLWLYHO\� FRUUHODWHG� ZLWK�
+6��7KH�UHVXOWV�VXJJHVW�WKDW�VHYHUH�K\SR[LD�
PD\�UHVXOW�LQ�UHGXFHG�UHFUXLWPHQW�DQG�DEXQ�
GDQFH� LI� WKH� GHFUHDVLQJ� WUHQG� LQ� '2� OHYHOV�
FRQWLQXHV� LQ� WKH� IXWXUH�� 2WKHU� VSHFLHV� WKDW�
VKDUH�WKH�VLPLODU�OLIH�KLVWRULHV�PD\�DOVR�EH�DW�
ULVN�� 
 
6FRWW�3DYH\�–�3RVW-GRFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
&pOLQH� $XGHW� �84$5�,60(5��� 0pODQLH�
'LRQQH��0))3� 
 
&RQJUqV�GH�OD�6RFLpWp�&DQDGLHQQH�G¶eFR�
ORJLH� HW� G¶eYROXWLRQ�� 6DVNDWRRQ�� 6DVNDW�
FKHZDQ�����DX����PDL����� 
 
 
 
 
 
 
 
 
 
 
-¶DL�DVVLVWp�DX�GL[LqPH�FRQJUqV�DQQXHO�GH�OD�
6RFLpWp�&DQDGLHQQH�SRXU�O
eFRORJLH�HW�O
eYR�
OXWLRQ�TXL�D�HX�OLHX�GX����DX����PDL�������j�
6DVNDWRRQ�HQ�6DVNDWFKHZDQ��/¶REMHFWLI�SULQ�
FLSDO� GH� FHWWH� UHQFRQWUH� pWDLW� GH� UDVVHPEOHU�
OHV� FKHUFKHXUV� WUDYDLOODQW� GDQV� OH� GRPDLQH�
GH�O¶pFRORJLH�HW�GH�O¶pYROXWLRQ�HQ�$PpULTXH�
GX�1RUG��'H� SOXV�� FHWWH� VRFLpWp� IDLW� OD� SUR�
PRWLRQ�GX� ILQDQFHPHQW�GDQV� OH� GRPDLQH�GH�
O¶pFRORJLH�HW�GH� O¶pYROXWLRQ�DXSUqV�GHV�JRX�
YHUQHPHQWV� FRQFHUQpV�� 'XUDQW� FHWWH� UHQ�
FRQWUH��SOXVLHXUV�SUpVHQWDWLRQV�RUDOHV�RQW�HX�
OLHX�DLQVL�TX¶XQH�VHVVLRQ�G¶DIILFKHV��0D�SUp�
VHQWDWLRQ�RUDOH�D�HX�XQ�IUDQF�VXFFqV�SXLVTXH�
WRXWHV�OHV�SODFHV�DVVLVHV�pWDLHQW�SULVHV�HW�TXH�
SOXVLHXUV�SHUVRQQHV�DVVLVWDLHQW�j�OD�SUpVHQWD�
WLRQ� GHERXW�� &H� FRQJUqV� D� pWp� SDUWLFXOLqUH�
PHQW� XWLOH� SRXU� OD� SURPRWLRQ� GH� QRWUH� GHU�
QLHU� DUWLFOH�� SXEOLp� HQ� OLJQH� GDQV� ©� &XUUHQW�
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%LRORJ\�ª��OD�VHPDLQH�SUpFpGDQW�FH�FRQJUqV��
(Q� FH� TXL� D� WUDLW� j� QRWUH� SURFKDLQ� DUWLFOH� j�
SURSRV� GX� JpQRPH� GH� O¶DQJXLOOH� G¶$Pp�
ULTXH�� M¶DL� HX� OD�SRVVLELOLWp�GH�GLVFXWHU� DYHF�
O¶pGLWHXU� HQ� FKHI� GX� MRXUQDO� FLEOp� HW� DLQVL�
FRQILUPHU� O¶LQWpUrW� GX� MRXUQDO� HQ� TXHVWLRQ�
SRXU�FH�PDQXVFULW��'H�SOXV�� M¶DL�HX�O¶RSSRU�
WXQLWp�GH�UHQFRQWUHU�GHV�pWXGLDQWV�SRWHQWLHOV�
SRXU�PRQ�QRXYHDX�ODERUDWRLUH�TXL�VHUD�FUpp�
OH��HU� MXLOOHW�SURFKDLQ�j�O¶XQLYHUVLWp�GX�1RX�
YHDX-%UXQVZLFN�j�6DLQW�-RKQ��,O�PH�WDUGH�GH�
FRQWLQXHU� GH� WUDYDLOOHU� DYHF� OH� 5$4� DLQVL�
TXH�GH�SDUWLFLSHU�j�GHV�SURMHWV�DYHF�GHV�FRO�
ODERUDWHXUV� GX� 4XpEHF� HW� GX� 1RXYHDX-
%UXQVZLFN�� 
 
5$'-VHTXHQFLQJ�KLJKOLJKWV�SRO\JHQLF�GLV�
FULPLQDWLRQ� RI� KDELWDW� HFRW\SHV� LQ� WKH�
SDQPLFWLF�$PHULFDQ�(HO� 
6FRWW�$��3DYH\���-HUHP\�*DXGLQ���(ULF�1RU�
PDQGHDX���0pODQLH�'LRQQH���0DUWLQ�&DVWRQ�
JXD\��� &pOLQH� $XGHW��� DQG� /RXLV� %HUQDW�
FKH]�� 
�� 8QLYHUVLWp� /DYDO�� 'pSDUWHPHQW� %LRORJLH��
4XpEHF�4&��&DQDGD 
�� 0LQLVWqUH� GHV� )RUrWV�� GH� OD� )DXQH� HW� GHV�
3DUFV�� 'LUHFWLRQ� GH� OD� )DXQH� $TXDWLTXH��
4XpEHF��&DQDGD 
�� 0DXULFH� /DPRQWDJQH� ,QVWLWXWH�� )LVKHULHV�
DQG�2FHDQV�&DQDGD��0RQW--ROL��4XpEHF��&D�
QDGD 
��8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL��84$5� 
 
7KH� WZR�SULPDU\�ZD\V� WKDW�VSHFLHV� UHVSRQG�
WR� KHWHURJHQHRXV� HQYLURQPHQWV� LV� WKURXJK�
ORFDO� DGDSWDWLRQ� DQG� SKHQRW\SLF� SODVWLFLW\��
$PHULFDQ�(HO� �$QJXLOOD� URVWUDWD��SUHVHQWV�D�
SDUDGR[�� GHVSLWH� LQKDELWLQJ� GUDVWLFDOO\� GLI�
IHUHQW� HQYLURQPHQWV�� WKH� VSHFLHV� LV� SDQ�
PLFWLF�� 6SDZQLQJ� WDNHV� SODFH� RQO\� LQ� WKH�
VRXWKHUQ� 6DUJDVVR� 6HD� LQ� WKH� $WODQWLF�
2FHDQ�� 7KHQ�� WKH� SODQNWRQLF� ODUYDH�
�OHSWRFHSKDOL�� GLVSHUVH� WR� UHDULQJ� ORFDWLRQV�
IURP�&XED�WR�*UHHQODQG�DQG�MXYHQLOHV�FROR�
QL]H� HLWKHU� IUHVKZDWHU� RU� EUDFNLVK�VDOWZDWHU�
KDELWDWV��ZKHUH�WKH\�VSHQG��-���\HDUV�EHIRUH�
UHWXUQLQJ�WR�WKH�6DUJDVVR�6HD�WR�VSDZQ�DV�D�
SDQPLFWLF� VSHFLHV�� 'HSHQGLQJ� RQ� UHDULQJ�
KDELWDW��LQGLYLGXDOV�H[KLELW�GUDVWLFDOO\�GLIIHU�
HQW�HFRW\SHV�� ,Q�SDUWLFXODU�� LQGLYLGXDOV�UHDU�

LQJ� LQ� IUHVKZDWHU� WHQG� WR�JURZ� VORZO\��PD�
WXUH�ROGHU��DQG�DUH�PRUH�OLNHO\�WR�EH�IHPDOH�
LQ� FRPSDULVRQ� WR� LQGLYLGXDOV� WKDW� UHDU� LQ�
EUDFNLVK�VDOWZDWHU��7KH�K\SRWKHVLV�WKDW�SKH�
QRW\SLF� SODVWLFLW\� DORQH� FDQ� DFFRXQW� IRU� DOO�
RI� WKH� GLIIHUHQFHV� ZDV� QRW� VXSSRUWHG� E\�
WKUHH� LQGHSHQGHQW� FRQWUROOHG� H[SHULPHQWV��
+HUH��ZH�SUHVHQW�D�JHQRPH-ZLGH�DVVRFLDWLRQ�
VWXG\� WKDW� GHPRQVWUDWHV� D� SRO\JHQLF� EDVLV�
WKDW� GLVFULPLQDWH� WKHVH�KDELWDW� VSHFLILF� HFR�
W\SHV�EHORQJLQJ�WR�WKH�VDPH�SDQPLFWLF�SRS�
XODWLRQ��:H� IRXQG� WKDW� ���� FR-YDU\LQJ� ORFL�
RXW�RI��������LQLWLDOO\�FRQVLGHUHG�ZHUH�DVVR�
FLDWHG�ZLWK�WKH�GLYHUJHQW�HFRW\SHV��DOORZLQJ�
D�UHFODVVLILFDWLRQ�RI��������7KHVH�����613V�
DUH�DVVRFLDWHG�ZLWK�����JHQHV�WKDW�UHSUHVHQW�
YDVFXODU� DQG� PRUSKRORJLFDO� GHYHORSPHQW��
FDOFLXP� LRQ� UHJXODWLRQ�� JURZWK� DQG� WUDQ�
VFULSWLRQ� IDFWRUV�� DQG� ROIDFWRU\� UHFHSWRUV��
2XU� UHVXOWV� DUH� FRQVLVWHQW� ZLWK� GLYHUJHQW�
QDWXUDO�VHOHFWLRQ�RI�SKHQRW\SHV�DQG�RU�JHQR�
W\SH-GHSHQGHQW� KDELWDW� FKRLFH� E\� LQGLYLGX�
DOV� WKDW� UHVXOWV� LQ� WKHVH� JHQHWLF� GLIIHUHQFHV�
EHWZHHQ� KDELWDWV�� RFFXUULQJ� HYHU\� JHQHUD�
WLRQ�DQHZ�LQ�WKLV�SDQPLFWLF�VSHFLHV� 
 
$O\VVH� 3HUUHDXOW-3D\HWWH� –� 0DvWULVH�� 8��
/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO��
HW�3DVFDO�6LURLV��84$&� 
 
,QWHUQDWLRQDO�*RUGRQ�&RQIHUHQFH�RQ�(FR�
ORJLFDO� DQG�(YROXWLRQDU\�*HQRPLFV��8QL�
YHUVLW\� RI� 1HZ� (QJODQG�� %LGGHIRUG��
0DLQH��86$�����DX����MXLOOHW����� 

 
-¶DL�SDUWLFLSp�j�OD�FRQ�
IpUHQFH� ©� (FRORJLFDO�
DQG� (YROXWLRQDU\�
*HQRPLFV� ª� TXL� D� HX�
OLHX�DX�0DLQH��j�O¶XQL�
YHUVLWp� GH� ©� 1HZ� (Q�
JODQG� ª� GX� ��� DX� ���
MXLOOHW� ������ &H� FRO�
ORTXH� IDLW� SDUWLH� GH�
O¶RUJDQLVDWLRQ� GH� OD� ©�
*RUGHQ� 5HVHDUFK�
&RQIHUHQFHV� ª� TXL� D�
SRXU� EXW� GH� SURPRX�

YRLU� OHV�GLVFXVVLRQV�HW� OHV�pFKDQJHV�FRQFHU�
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QDQW� GHV� UHFKHUFKHV� VFLHQWLILTXHV� HQ� ELROR�
JLH�� HQ� FKLPLH� HW� HQ� SK\VLTXH�� &H� FRQJUqV�
DYDLW�SRXU�WKqPH��O¶XWLOLVDWLRQ�GX�JpQRPH�HW�
RX�GX�ELRPH�SRXU�OD�FRPSUpKHQVLRQ�GHV�UH�
ODWLRQV� HQWUH� OH� JpQRW\SH�� OH� SKpQRW\SH� HW�
O¶HQYLURQQHPHQW�� &HWWH� WKpPDWLTXH� UHSUp�
VHQWH�ELHQ�XQH�SDUWLH�GH�PRQ�pWXGH�SXLVTXH�
M¶HVVDLH�GH� WURXYHU�GHV� DVVRFLDWLRQV� HQWUH� OH�
JpQRW\SH�HW�OH�SKpQRW\SH�GX�WRXODGL�GDQV�OH�
/DF�6XSpULHXU��0D�SUpVHQFH� ORUV�GH� FH� FRO�
ORTXH� P¶D� GRQF� SHUPLV� G¶pFKDQJHU� VXU� OHV�
GLIIpUHQWHV� WHFKQLTXHV� G¶DQDO\VH� OLpHV� j� FHW�
DVSHFW� GH� PRQ� SURMHW� DYHF� G¶DXWUHV� FKHU�
FKHXUV� GH� GLYHUV� PLOLHX[�� 'H� SOXV�� M¶DL� SX�
REWHQLU� GHV� FRQVHLOV� HW� VXJJHVWLRQV� VXU�
G¶pYHQWXHOOHV�DQDO\VHV�� 
 
*pQRPLTXH� GHV� SRSXODWLRQV� HW� DVVRFLD�
WLRQV�JpQRW\SLTXHV-SKpQRW\SLTXHV�GH�WRX�
ODGL�GDQV�OH�/DF�6XSpULHXU 
$O\VVH� 3HUUHDXOW-3D\HWWH�� ,%,6�� 8QLYHUVLWp�
/DYDO�� $QGUHZ�0�� 0XLU�� *UHDW� /DNHV� )LV�
KHU\�&RPPLVVLRQ��)UHGHULFN�*RHW]��12$$��
1RUWKZHVW� )LVKHULHV� 6FLHQFH�&HQWHU�� 3DVFDO�
6LURLV��8QLYHUVLWp� GX�4XpEHF� j�&KLFRXWLPL��
&KDUOHV�3HUULHU�� ,%,6��8QLYHUVLWp�/DYDO� DQG�
/RXLV�%HUQDWFKH]��,%,6��8QLYHUVLWp�/DYDO 
 
/¶DSSDULWLRQ�GH�GLIIpUHQWV�pFRW\SHV�D�pWp�RE�
VHUYpH� FKH]� OH� WRXODGL� �6DOYHOLQXV� QDPD\�
FXVK�� GDQV� SOXVLHXUV� ODFV� QRUG-DPpULFDLQV�
VXLYDQW� OD� UHFRORQLVDWLRQ� ORUV�GH� OD�GHUQLqUH�
JODFLDWLRQ��2Q�UHWURXYH�TXDWUH�pFRW\SHV�GDQV�
OH� /DF� 6XSpULHXU� TXL� GLIIqUHQW� GH� PDQLqUH�
PRUSKRORJLTXH�� GDQV� O¶XWLOLVDWLRQ� GH� O¶KDEL�
WDW��HQ�FH�TXL�D�WUDLW�j�OD�GLqWH�HW�HQ�FRQWHQX�
OLSLGLTXH�� &HSHQGDQW�� RQ� Q¶D� TXH� SHX� GH�
FRQQDLVVDQFHV� VXU� O¶RULJLQH� DLQVL� TXH� VXU� OD�
VWUXFWXUH�JpQpWLTXH�GH�FHV�SRSXODWLRQV�RX�OH�
U{OH�TXH�MRXH�O¶DGDSWDWLRQ�ORFDOH�GDQV�OD�GL�
YHUJHQFH�HQWUH�OHV�pFRW\SHV��'H�SOXV��FH�V\V�
WqPH�RIIUH� O¶RSSRUWXQLWp� G¶H[DPLQHU� OH�SUR�
FHVVXV� GH� VSpFLDWLRQ� j� XQ� VWDGH� SUpFRFH� GH�
GLYHUJHQFH�JpQpWLTXH�HW�SKpQRW\SLTXH��'DQV�
FHWWH�pWXGH��QRXV�DYRQV�JpQRW\Sp�����WRXOD�
GLV�j������613��HQ�XWLOLVDQW� OD�PpWKRGH�GX�
JpQRW\SDJH� SDU� VpTXHQoDJH� �*%6��� SURYH�
QDQW�GHV�TXDWUH�pFRW\SHV�j�TXDWUH�VLWHV��&HFL�
QRXV�D�SHUPLV�G¶H[DPLQHU�OD�VWUXFWXUH�JpQp�
WLTXH� GH� FHV� SRSXODWLRQV� HW� G¶LGHQWLILHU� GH�

SRVVLEOHV� GLYHUJHQFHV� DGDSWDWLYHV� HQWUH� OHV�
pFRW\SHV� DLQVL� TXH�GHV� DVVRFLDWLRQV�JpQRW\�
SLTXHV-SKpQRW\SLTXHV�� 'H� PDQLqUH� JOREDOH��
OD�GLYHUJHQFH�JpQpWLTXH�HVW�IDLEOH��PDLV�QRXV�
REVHUYRQV� TXH� OD� YDULDWLRQ� JpQpWLTXH� LQWUD�
VLWH� HVW� VLPLODLUH� j� FHOOH� REVHUYpH� HQWUH� OHV�
PrPHV� pFRW\SHV� SURYHQDQW� GH� GLIIpUHQWV�
VLWHV�� &HV� UpVXOWDWV� VXJJqUHQW� XQ� V\VWqPH�
SOXV�FRPSOH[H�TXH�FHOXL�HQYLVDJp�SUpFpGHP�
PHQW� HW� GDQV� OHTXHO� SOXVLHXUV� PpFDQLVPHV�
pYROXWLIV� VHUDLHQW� UHVSRQVDEOHV� GH� OD� YDULD�
WLRQ� SKpQRW\SLTXH� REVHUYpH�� 1RXV� VRPPHV�
SUpVHQWHPHQW�GDQV�OH�SURFHVVXV�G¶LGHQWLILFD�
WLRQ� GH� PDUTXHXUV� JpQpWLTXHV� SRWHQWLHOOH�
PHQW� VRXV� VpOHFWLRQ�GLUHFWLRQQHOOH�HW�RX�FR�
YDULDQWH� DYHF�GHV� WUDLWV� SKpQRW\SLTXHV�GDQV�
FHV�SRSXODWLRQV� 
 
&OpPHQW�5RXJHX[�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ ��/RXLV� %HUQDWFKH]� �8�� /DYDO���
3LHUUH-$OH[DQGUH� *DJQDLUH� �8QLYHUVLWp�
0RQWSHOOLHU��� 
 
,QWHUQDWLRQDO�*RUGRQ�&RQIHUHQFH�RQ�(FR�
ORJLFDO� DQG�(YROXWLRQDU\�*HQRPLFV��8QL�
YHUVLW\� RI� 1HZ� (QJODQG�� %LGGHIRUG��
0DLQH��86$�����DX����MXLOOHW����� 
 
 
 
 
 
 
 
 
 
 
 
&H�FRQJUqV�UHSUpVHQWH�OH�UHJURXSHPHQW�G¶XQ�
QRPEUH� LPSRUWDQW� GH� VFLHQWLILTXHV� GRQW� OHV�
LQWpUrWV� FRPPXQV�� V¶DUWLFXOHQW� DXWRXU� GH�
O¶XWLOLVDWLRQ� G¶RXWLOV� JpQRPLTXHV� SRXU� Up�
SRQGUH�j�GHV�TXHVWLRQV�pFRORJLTXHV�HW�pYROX�
WLYHV�� 
/¶HQVHPEOH� GHV� FRQIpUHQFLHUV� RQW� SUpVHQWp�
GHV� WUDYDX[� RULJLQDX[� HW� XWLOLVDQW� GHV� WHFK�
QRORJLHV�GH�GHUQLqUH�JpQpUDWLRQ�SRXU� WkFKHU�
GH� UpSRQGUH� DX[� SUREOpPDWLTXHV� FRUUHVSRQ�
GDQW�j�OHXUV�SURMHWV��,O�HQ�pWDLW�GH�PrPH�ORUV�
GHV� VHVVLRQV� G¶DIILFKHV�� GRQW� OD� GXUpH� IXW�
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RSWLPDOH� SRXU� pFKDQJHU� XQ� PD[LPXP� DYHF�
O¶HQVHPEOH�GHV�SDUWLFLSDQWV��(Q�HIIHW��GXUDQW�
FHV�VHVVLRQV�DX�FRXUV�GHVTXHOOHV�M¶DL�SUpVHQ�
Wp� XQH� DIILFKH�� M¶DL� HX� O¶RSSRUWXQLWp� GH� SUp�
VHQWHU�PHV� WUDYDX[��GH�SUpVHQWHU�HW�GLVFXWHU�
OHV� WHFKQLTXHV� QRYDWULFHV� XWLOLVpHV� GDQV� OH�
FDGUH� GH� FHV� GHUQLHUV�� HW� GH� FRQVHLOOHU� GHV�
FKHUFKHXUV�LQWpUHVVpV�SDU�FHV�DSSURFKHV��'H�
SOXV�� M¶DL� SX� IDLUH� OD� GpFRXYHUWH� GH� FHUWDLQV�
W\SHV�G¶DSSURFKHV�HW�DXWUHV�SURJUDPPHV�DILQ�
GH�UpDOLVHU�FHUWDLQV�W\SHV�G¶DQDO\VHV� 
)LQDOHPHQW�� RXWUH� OHV� DVSHFWV� SUpVHQWpV� HW�
GLVFXWpV��FH�W\SH�GH�FRQJUqV�RX�OH�QRPEUH�GH�
SODFHV�HVW�OLPLWp�SHUPHW�G¶DFFURvWUH�HW�G¶RS�
WLPLVHU� OH�QRPEUH�GH�UHQFRQWUHV�HW� OH� WHPSV�
G¶pFKDQJHV� HQWUH� OHV�SDUWLFLSDQWV��$LQVL�� OHV�
UHQFRQWUHV�HW�OH�UpVHDXWDJH�GXUDQW�FH�FRQJUqV�
VRQW� LPSRUWDQWV�SHUPHWWHQW�GH�SUpVHQWHU�QR�
WDPPHQW� OHV� WUDYDX[� UpDOLVpV� SDU� GHV� pWX�
GLDQWV�VRXWHQXV�SDU�OH�5$4�HW�DLQVL�DFFURvWUH�
OD� YLVLELOLWp� GH� FH� UHJURXSHPHQW� VWUDWpJLTXH�
j�O¶pFKHOOH�LQWHUQDWLRQDOH� 
 
+LVWRLUH�GpPRJUDSKLTXH�GH�OD�GLYHUJHQFH�
FKH]�OHV�SDLUHV�G¶HVSqFHV�GH�*UDQG�&RUp�
JRQH�VHORQ�XQH�DSSURFKH�JpQRPLTXH� 
&��5RXJHX[���3�-$��*DJQDLUH��	�/��%HUQDW�
FKH]� 

�,QVWLWXW� GH�%LRORJLH� ,QWpJUDWLYH� HW� GHV�6\V�
WqPHV��'pSDUWHPHQW�GH�%LRORJLH��8QLYHUVLWp�
/DYDO��4XpEHF��&DQDGD 

�,QVWLWXW�GHV�6FLHQFHV�GH�O¶(YROXWLRQ��&156��
0RQWSHOOLHU��)UDQFH 
 
8Q�SDUDOOpOLVPH�GH�GLYHUJHQFH�HQWUH�GHV�Up�
SOLFDV�GH�SDLUHV�G¶HVSqFHV�SHXW� VXUYHQLU� VH�
ORQ�GLIIpUHQWV�VFpQDULRV�pYROXWLIV��,O�LPSRUWH�
G¶pWXGLHU�VL�GH�WHOV�SDWURQV�UHIOqWHQW�XQH�KLV�
WRLUH�FRPPXQH�GH�GLYHUJHQFH�RX�XQ�SDUDOOp�
OLVPH�UpSpWp�GH�GLYHUJHQFH�HQ�UpSRQVH�j�XQ�
SDUDOOpOLVPH� GH� VpOHFWLRQ� GLYHUJHQWH�� 'DQV�
XQ�WHO�FRQWH[WH��UHFRQVWUXLUH�O¶KLVWRULTXH�GHV�
IOX[� GH� JqQHV� HVW� G¶XQ� LQWpUrW� IRQGDPHQWDO�
SRXU� FRPSUHQGUH� FRPPHQW� OHV� SDUDPqWUHV�
GpPRJUDSKLTXHV� HW� OHV� IRUFHV� VpOHFWLYHV� ID�
oRQQHQW� OD� FRPSRVLWLRQ� JpQRPLTXH� G¶HV�
SqFHV� GLYHUJHQWHV� HQWUH� UpSOLFDV�� 'DQV� OHV�
ODFV� G¶RULJLQHV� JODFLDLUHV� GH� O¶$PpULTXH� GX�
1RUG�� GHX[� HVSqFHV-SDLUHV� V\PSDWULTXHV� GH�
*UDQG� &RUpJRQH� �&RUHJRQXV� FOXSHDIRUPLV��

VRQW�DVVRFLpHV�DX[�KDELWDWV�OLPQpWLTXHV�SRXU�
O¶pFRW\SH�© 1DLQ ª��HW�EHQWKLTXHV�SRXU�O¶pFR�
W\SH� © 1RUPDO ª�� 8Q� LVROHPHQW� UHSURGXFWLI�
YDULDEOH� DLQVL� TX¶XQH� GLYHUJHQFH� HQWUH� OHV�
pFRW\SHV�HQWUH�OHV�ODFV�RIIUH�XQH�RSSRUWXQLWp�
LQWpUHVVDQWH�G¶pWXGLHU�FRPPHQW�OD�VSpFLDWLRQ�
VH�GpURXOH�DX�QLYHDX�JpQRPLTXH��'DQV�FHWWH�
pWXGH��QRXV�DYRQV�XWLOLVp�XQ�VpTXHQoDJH�DV�
VRFLp� j� GHV� HQ]\PHV� GH� UHVWULFWLRQV� �5$'-
6HT�� VXU� ��� pFKDQWLOORQV� SRXU� FKDFXQ� GHV�
pFRW\SHV�SRXU���ODFV�VXU�OH�*UDQG�&RUpJRQH�
HW� VXU� �� pFKDQWLOORQV� SRXU� OH� ODYDUHW�
�&RUpJRQH� (XURSpHQ �� &�� ODYDUHWXV��� (Q� VH�
EDVDQW� VXU� O¶XWLOLVDWLRQ� GH� PDUTXHXUV� 613�
RULHQWpV�� OH� EXW� pWDLW� GH� FDUDFWpULVHU� OH�
VSHFWUH� MRLQW� GHV� IUpTXHQFHV� DOOpOLTXHV� SRXU�
FKDFXQ� GHV� ODFV�� XWLOLVDQW� OH� ODYDUHW� FRPPH�
HVSqFH� UpIpUHQFH��'LIIpUHQWV�PRGqOHV�GH�GL�
YHUJHQFH� KLVWRULTXH� RQW� FRUUHVSRQGX� DX[�
GRQQpHV�� VHORQ� XQH� DSSURFKH� FRPSRVLWH� GH�
PD[LPXP� GH� YUDLVHPEODQFH�� 3RXU� FKDFXQH�
GHV�SDLUHV�G¶HVSqFHV��QRXV�DYRQV�VSpFLILTXH�
PHQW� WHVWp� VL� OH� IOX[� GH� JqQHV� D� HX� OLHX� DX�
FRXUV� GH� OD� GLYHUJHQFH� HW� VL� WRXWHV� OHV� Up�
JLRQV� JpQRPLTXHV� SDUWDJHQW� OH� PrPH� WDX[�
GH�PLJUDWLRQ�HIILFDFH��&HWWH�pWXGH�UHSUpVHQWH�
OD� SUHPLqUH� WHQWDWLYH� GH� UHFRQVWUXLUH� O
KLV�
WRLUH� GpPRJUDSKLTXH� HW� OD� GLYHUJHQFH� GHV�
HVSqFHV� SDLUHV� GH� *UDQG� &RUpJRQH� j� O
DLGH�
GH�GRQQpHV�JpQRPLTXHV��1RV�UpVXOWDWV�IRXU�
QLVVHQW� GH� QRXYHDX[� pOpPHQWV� VXU� OHV� SUR�
FHVVXV� GpPRJUDSKLTXHV� KLVWRULTXHV� TXL� RQW�
IDoRQQp� XQ� FRQWLQXXP� GH� GLYHUJHQFH� DWWUL�
EXp�j�OD�VSpFLDWLRQ�DYHF�IOX[�GH�JqQHV� 
 
)LGG\�6HPED�3UDVHWL\D–�'RFWRUDW��8QLYHU�
VLWp�GX�0DLQH��)UDQFH 
6XSHUYLVLRQ �� -HDQ-/XF� 0RXJHW� �8QLYHUVLWp�
GX� 0DLQH�� HW� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5� 
 
&RQJUqV� $TXDFXOWXUH�� 0RQWSHOOLHU��
)UDQFH�����DX����DR�W����� 
 
&HWWH�FRQIpUHQFH�LQWHUQDWLRQDOH�GH�O
DTXDFXO�
WXUH�HVW�O
pYpQHPHQW�ELHQQDO��TXL�HVW�RUJDQL�
Vp�SDU�OD�VRFLpWp�G
pGLWLRQ�ELHQ�FRQQXH��(OVH�
YLHU�/WG��0D�SUpVHQWDWLRQ�IDLVDLW�VXLWH�j�FHOOH�
SUpVHQWpH�GHX[� DQV�SOXV� W{W� j� OD� FRQIpUHQFH�
TXL�DYDLW�HX�OLHX�DX[�,OHV�&DQDULHV-(VSDJQH��
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&HWWH� DQQpH�PHV� UpVXPpV� RQW� pWp� VpOHFWLRQ�
QpV� j� OD� IRLV� SRXU� XQH� SUpVHQWDWLRQ� RUDOH� HW�
XQH�DIILFKH��/D�SUpVHQWDWLRQ�RUDOH�DYDLW�SRXU�
WLWUH�© (IIHFW�RI�PDUHQQLQH�SURGXFHG�E\� WKH�
EOXH�GLDWRP�+DVOHD�RVWUHDULD�RQ�EHKDYLRUDO��
SK\VLRORJLFDO�DQG�ELRFKHPLFDO�WUDLWV�RI�0\�
WLOXV�HGXOLV�DQG�&UDVVRVWUHD�YLUJLQLFD�ª�HW�D�
VXVFLWp� SOXVLHXUV� TXHVWLRQV� LQWpUHVVDQWHV� GH�
OD� SDUW� GH� FKHUFKHXUV� HQ� SURYHQDQFH� GH� GL�
YHUVHV�UpJLRQV�GX�PRQGH��0RQ�DIILFKH�DYHF�
SRXU�WLWUH�© $OOHORSDWK\�HIIHFW�RI�PDUHQQLQH��
,V� LW� D� SUREOHP� IRU� DTXDFXOWXUH ª�� (OOH� IXW�
SUpVHQWpH� DYHF� VXFFqV� SXLVTX¶HOOH� D� VXVFLWp�
GH�QRPEUHXVHV�TXHVWLRQV�HW�UHPDUTXHV��3OX�
VLHXUV�TXHVWLRQV�FRQFHUQDQW�OHV�GHX[�SUpVHQ�
WDWLRQV� pWDLHQW� LQWpUHVVDQWHV� SRXU� OHV� SHUV�
SHFWLYHV� G¶DYHQLU� GX� GpYHORSSHPHQW� GH� OD�
SURGXFWLRQ� G¶+DVOHD� RVWUHDULD� HW� GH� OD�PD�
UHQQLQH�FRPPH�VRXUFH�QDWXUHOOH�G¶DJHQW�DQWL
-PLFURELHQ�� $LQVL�� M¶DL� UHQFRQWUp� O
XQ� GHV�
SURIHVVHXUV� GH� O
8QLYHUVLWp� GH� 0RQWSHOOLHU��
7DWLDQD�9DOODH\V��TXL�V¶LQWpUHVVH�j�XQ�SURMHW�
SLORWH�GH�SURGXFWLRQ�G¶+DVOHD� HW�GH�PDUHQ�
QLQH� VXU� OH� WHUUDLQ� pWDQW� SURSULpWDLUH� G¶XQ�
EDVVLQ�DUWLILFLHO�RX� ³&ODLUH´�GDQV� OD�EDLH�GH�
0DUHQQHV�-2OHURQ��)UDQFH�� 

)LQDOHPHQW�� MH� WLHQV� j� UHPHUFLHU� OH�
5$4�GH�P¶DYRLU� IRXUQL�GH� O
DLGH� ILQDQFLqUH�
SRXU�SDUWLFLSHU�j�FHWWH�FRQIpUHQFH��-H�UHPHU�
FLH�pJDOHPHQW�WRXV�OHV�FROODERUDWHXUV�GH�O
,6�
0(5�HW�GX�032�&DQDGD�SRXU� O¶DLGH�HW� OHV�
FRQVHLOV� DSSRUWpV� GXUDQW�PRQ� VpMRXU� GH� UH�
FKHUFKH�j�5LPRXVNL��&DQDGD� 

 
 

 
 
 
 
 

0DUHQQLQH�DOOHORSDWK\�HIIHFW��LV�LW�D�SURE�
OHP�IRU�DTXDFXOWXUH" 
)�6��3UDVHWL\D
���,��:LGRZDWL���,��6DILWUL���(��
:LQGDUWR���3��'HFRWWLJQLHV���0��0RUDQoDLV���
5��*DVWLQHDX���-�/��0RXJHW���%��&RJQLH���5��
7UHPEOD\� 

�8QLYHUVLWp� GX� 0DLQH�� )UDQFH�� �8QLYHUVLWp�
GH�1DQWHV��)UDQFH���'LSRQHJRUR�8QLYHUVLW\� 
,QGRQHVLD�� �,QVWLWXW� GH� 6FLHQFHV� GH� OD�0HU��
&DQDGD 
 
+DVOHD�RVWUHDULD� LV�D�PDULQH�GLDWRP�NQRZQ�
WR�SURGXFH�PDUHQQLQH��D�ZDWHU-VROXEOH�EOXH-
JUHHQ� SLJPHQW� UHVSRQVLEOH� IRU� WKH� JUHHQLQJ�
RI�R\VWHUV�LQ�SRQGV�DORQJ�WKH�)UHQFK�$WODQ�
WLF�FRDVW��7KLV�SKHQRPHQRQ�RFFXUV�VHDVRQDO�
O\�ZKHQ�+��RVWUHDULD�EORRPV�LQ�R\VWHU�SRQGV�
DQG� LW� LQFUHDVHV� WKH� HFRQRPLF�YDOXH�RI� FXO�
WXUHG� R\VWHUV�� )URP� DQ� HFRORJLFDO� SHUVSHF�
WLYH��+�� RVWUHDULD� EORRPV� DUH� DFFRPSDQLHG�
E\�D�GHFUHDVH�LQ�WKH�DEXQGDQFH�RI�RWKHU�PL�
FURDOJDH�� VXJJHVWLQJ� WKDW� WKLV� GLDWRP� SUR�
GXFHV� DOOHORFKHPLFDOV�� 5HFHQW� VWXGLHV�
VKRZHG� WKDW� SXULILHG� PDUHQQLQH� KDV� GLIIHU�
HQW�ELRORJLFDO�DFWLYLWLHV��DOOHORSDWKLF�EXW�DOVR�
DQWLR[LGDQW�� DQWLEDFWHULDO� DQG� DQWLYLUDO��
ZKLFK� FRXOG�EH�XVHG� LQ� DTXDFXOWXUH� WR�SUR�
PRWH� PDUHQQLQH� DV� D� QDWXUDO� DQWLSDWKRJHQ�
DJHQW�� 2QH� LPSRUWDQW� LVVXH� UHJDUGLQJ� WKH�
SRVVLEOH�XVH�RI�+��RVWUHDULD�LQ�DTXDFXOWXUH�DV�
D� PL[HG� DOJDO� GLHW�� KRZHYHU�� LV� WKH� LP�
SRUWDQFH� RI� PDUHQQLQH� DOOHORSDWK\�� ,Q� WKLV�
VWXG\��ZH�LQYHVWLJDWHG�WKH�DOOHORSDWKLF�HIIHFW�
RI�+��RVWUHDULD�RQ�WKH�JURZWK�RI�ILYH�PLFUR�
DOJDO�VSHFLHV� UHOHYDQW� WR�DTXDFXOWXUH��&KDH�
WRFHURV� FDOFLWUDQV�� 6NHOHWRQHPD� FRVWDWXP��
3KDHRGDFW\OXP� WULFRUQXWXP�� 7HWUDVHOPLV�
VXHFLFD� DQG� 7LVRFKU\VLV� OXWHD�� $OOHORSDWKLF�
WHVWV�ZHUH�UHDOL]HG�E\�FR-FXOWXULQJ�WKHVH�PL�
FURDOJDH� ZLWK�+�� RVWUHDULD� LQ� EDWFK� DQG� LQ�
VHPL-FRQWLQXRXV�PRGH��EDVHG�RQ�ELRYROXPH�
UDWLRV�� 2XU� ILQGLQJV� VKRZHG� WKDW� LQKLELWLRQ�
RI�WKH�JURZWK�RI�PLFURDOJDH�GXH�WR�WKH�SUHV�
HQFH�RI�+��RVWUHDULD�DQG�PDUHQQLQH�ZDV�VSH�
FLHV-GHSHQGHQW�� 6�� FRVWDWXP�� &�� FDOFLWUDQV�
DQG�7�� OXWHD�ZHUH� VLJQLILFDQWO\�PRUH� VHQVL�
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WLYH��ZKHUHDV�7��VXHFLFD�DQG�3�� WULFRUQXWXP�
DSSHDUHG� WR�EH�PRUH� UHVLVWDQW��*URZWK� LUUD�
GLDQFH� VLJQLILFDQWO\� LQIOXHQFHG� WKH� DOOHO�
RSKDWLF� HIIHFW� DJDLQVW� WKH� VHQVLWLYH� VSHFLHV�
6��FRVWDWXP��+��RVWUHDULD�SURGXFWLRQ�RI�PD�
UHQQLQH� LQFUHDVLQJ� ZLWK� LUUDGLDQFH�� 7KLV�
VWXG\�GHPRQVWUDWHG�WKDW�PDUHQQLQH�UHOHDVHG�
LQWR�WKH�FXOWXUH�PHGLXP�FRXOG�DFW�DV�DQ�DOOH�
ORFKHPLFDO� FRPSRXQG�� WKXV� H[SODLQLQJ� WKH�
GRPLQDQFH� RI�+�� RVWUHDULD� DQG� WKH� ORVV� RI�
VHQVLWLYH�DOJDH�LQ�R\VWHU�SRQGV��EXW�DOVR�WKDW�
VRPH� VSHFLHV� DUH� LQVHQVLWLYH�� ZKLFK� DOORZV�
FR-FXOWXULQJ�DQG�XVH�LQ�D�PL[HG�DOJDO�GLHW� 
 
(IIHFW�RI�PDUHQQLQH�SURGXFHG�E\�WKH�EOXH�
GLDWRP� +DVOHD� RVWUHDULD� RQ� EHKDYLRUDO��
SK\VLRORJLFDO� DQG� ELRFKHPLFDO� WUDLWV� RI�
0\WLOXV�HGXOLV�DQG�&UDVVRVWUHD�YLUJLQLFD 
)LGG\� 6�� 3UDVHWL\D��� /XF� $�� &RPHDX���5R�
PDLQ� *DVWLQHDX��� 3ULVFLOOD� 'HFRWWLJQLHV���
%UXQR� &RJQLH��� 0LFKpOH�0RUDQoDLV��� )UDQ�
oRLV� 7XUFRWWH��� -HDQ-/XF� 0RXJHW�� DQG� 5p�
MHDQ�7UHPEOD\� 
�8QLYHUVLWp�GX�0DLQH��)UDQFH���)LVKHULHV�DQG�
2FHDQV� &DQDGD�� &DQDGD�� �8QLYHUVLWp� GH�
1DQWHV�� )UDQFH�� �,QVWLWXW� GHV� VFLHQFHV� GH� OD�
PHU�GH�5LPRXVNL��&DQDGD 
 
+DVOHD� RVWUHDULD� LV� D� PDULQH� GLDWRP� WKDW�
V\QWKHVL]HV�DQG�UHOHDVHV�PDUHQQLQH��D�ZDWHU-
VROXEOH� EOXH-JUHHQ� SLJPHQW� UHVSRQVLEOH� IRU�
WKH�JUHHQLQJ�RI� WKH�JLOOV�DQG� ODELDO�SDOSV�RI�
ELYDOYHV�� 7KH� SUHVHQW� VWXG\� HYDOXDWHG� WKH�
HIIHFW�RI�GLIIHUHQW�PDUHQQLQH�FRQFHQWUDWLRQV�
�������������DQG�����PJ�/-���RQ�WKH�EHKDYLRU�
�YDOYH� RSHQLQJ��� SK\VLRORJ\� �FOHDUDQFH�
UDWHV�� R[\JHQ�FRQVXPSWLRQ�� DVVLPLODWLRQ� HI�
ILFLHQF\� DQG� VFRSH� IRU� JURZWK�� DQG� ELR�
FKHPLVWU\��IDWW\�DFLG�FRPSRVLWLRQ�RI�QHXWUDO�
DQG� SRODU� OLSLGV�� RI� WZR� FRPPHUFLDOO\� LP�
SRUWDQW� ELYDOYHV�� WKH� EOXH� PXVVHO� 0\WLOXV�
HGXOLV� DQG� WKH� HDVWHUQ� R\VWHU� &UDVVRVWUHD�
YLUJLQLFD��8QGHU� VKRUW-WHUP� ����GD\�� H[SR�
VXUH�� WKH� FRQFHQWUDWLRQ� RI�PDUHQQLQH� IRXQG�
RQ� WKH� JLOOV� RI� ERWK� VSHFLHV� ZDV� SRVLWLYHO\�
FRUUHODWHG� WR� WKH� FRQFHQWUDWLRQ�RI�GLVVROYHG�
PDUHQQLQH�LQ�WKH�ZDWHU�PHGLXP�� �+RZHYHU��
D� EHKDYLRUDO� UHVSRQVH� ZDV� GHWHFWHG� DW� WKH�
KLJKHU�PDUHQQLQH�FRQFHQWUDWLRQ������PJ�/-���
DQG� ERWK� VSHFLHV� GLVSOD\HG� FXUWDLOHG� YDOYH�

RSHQLQJ�FRPSDUHG�WR�FRQWURO�JURXSV��8QGHU�
ORQJHU-WHUP����ZHHNV�� H[SRVXUH��PDUHQQLQH�
�DW� ��PJ� /-��� VLJQLILFDQWO\� GHFUHDVHG� VFRSH�
IRU�JURZWK�E\�����DQG������$129$��)���
���  � ������ S�  � ������ DQG� )��� ��� � ������ S�  �
�������IRU�0��HGXOLV�DQG�&��YLUJLQLFD�UHVSHF�
WLYHO\�� 7KH� JUHHQLQJ� SURFHVV� KDG� DQ� HIIHFW�
RQ�WRWDO�IDWW\�DFLGV�FRQWDLQHG�LQ�WKH�GLJHVWLYH�
JODQG� RI�PXVVHOV� RQO\�� VXJJHVWLQJ� WKDW�PD�
UHQQLQH� LQWHUIHUHV�ZLWK� WKH� DFFXPXODWLRQ� RI�
HQHUJ\�UHVHUYHV�LQ�WKLV�ELYDOYH��:LWK�UHVSHFW�
WR� SRODU� OLSLGV�� JUHHQLQJ� HIIHFWLYHO\� LQ�
FUHDVHG�WKH�FRQFHQWUDWLRQ�RI�XQVDWXUDWHG�IDW�
W\� DFLGV� LQ� WKH� JLOOV� RI�&�� YLUJLQLFD� EXW� QRW�
0�� HGXOLV��$�KHLJKWHQHG� XQVDWXUDWLRQ� LQGH[�
RI�WKH�JLOOV�PD\�LQGLFDWH�D�UHJXODWRU\�PHFKD�
QLVP�FRXQWHUDFWLQJ�PDUHQQLQH�� 
 
ePLOLH�6LPDUG�–�0DvWULVH��84$5�,60(5 
6XSHUYLVLRQ �� 3KLOLSSH� $UFKDPEDXOW�
�84$5�,60(5�� HW� &KULV� 0F.LQGVH\�
�032� 
 
,QWHUQDWLRQDO� FRQIHUHQFH� RQ� ILVK� WHOH�
PHWU\� �,&)7��� +DOLID[�� ��� DX� ��� MXLOOHW�
���� 

 
(Q�MXLOOHW�������M
DL�
HX� OD� FKDQFH� GH�
SDUWLFLSHU� DX� �H�
FRQJUqV� LQWHUQDWLR�
QDO� VXU� OD� WpOpPp�
WULH�GHV�SRLVVRQV��j�
+DOLID[�� &H� FRQ�
JUqV� UDVVHPEOH�GHV�
FKHUFKHXUV� GH� SDU�
WRXW� j� WUDYHUV� OH�
PRQGH� TXL� VRQW�

VSpFLDOLVWHV�GHV�GLIIpUHQWV� V\VWqPHV�GH� WpOp�
PpWULH�DFRXVWLTXH��/HV�pFKDQJHV�RQW�pWp�WUqV�
LQWpUHVVDQWV� GDQV� GLIIpUHQWV� GRPDLQHV� WHOV�
TXH� OHV� QRXYHDX[� V\VWqPHV� GH� WpOpPpWULH�
DLQVL�TXH�OHV�GLIIpUHQWHV�DYDQFpHV�HQ�DQDO\VH�
VWDWLVWLTXH��,O�D�pWp�HQULFKLVVDQW�GH�UHQFRQWUHU�
GHV�JHQV�TXL�WUDYDLOOHQW�VXU�OHV�KRPDUGV�SRXU�
SRXYRLU�GLVFXWHU�GHV�PpWKRGRORJLHV�XWLOLVpHV�
DLQVL�TXH�GH�FRPSDUHU� OHV�UpVXOWDWV�REWHQXV��
'H� SOXV�� GH� EHOOHV� FROODERUDWLRQV� RQW� pWp�
PLVHV�HQ�SODFH�DYHF�OH�UpVHDX�2FHDQ�7UDFN�
LQJ�1HWZRUN� 

�� 
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7KH�LQIOXHQFH�RI�RII-VKRUH�DTXDFXOWXUH�RQ�
$PHULFDQ�OREVWHU��+RPDUXV�DPHULFDQXV� 
PRYHPHQW 
6LPDUG�(�ï-ð
��'URXLQ��$�ï-ð��0F.LQGVH\��
&�ð��$UFKDPEDXOW��3ï� 
�� ,QVWLWXW�GHV�VFLHQFHV�GH� OD�PHU��5LPRXVNL��
4&� *�/� �$��� �� ,QVWLWXW� 0DXULFH-
/DPRQWDJQH� �032��� 0RQW--ROL�� 4&� *�+�
�=� 
 
0XVVHO� DTXDFXOWXUH� WHQGV� WR� DJJUHJDWH� ORE�
VWHUV�GXH� WR� WKH�SURYLVLRQ�RI�SK\VLFDO�VWUXF�
WXUHV� �DQFKRU� EORFNV�� DQG� IRRG� UHVRXUFHV�
�PXVVHO� IDOO-RII� DQG� DJJUHJDWLRQ� RI� EHQWKLF�
VSHFLHV��� ,Q� WKLV� VWXG\�� DFRXVWLF� PHWKRGV�
ZHUH� XVHG� WR� GHWHUPLQH� WKH� DIILQLW\� RI� ORE�
VWHUV� WR� DQ� RII-VKRUH� PXVVHO� FXOWXUH� VLWH� LQ�
ÌOHV� GH� OD� 0DGHOHLQH�� &DQDGD�� 7KH� WHVWHG�
K\SRWKHVLV�LV�WKDW�WKH�PRYHPHQWV�DQG�KRPH�
UDQJHV�RI� OREVWHUV�DUH�VPDOOHU�XQGHU�D�PXV�
VHO�IDUP�EHFDXVH�RI�WKH�SUR[LPLW\�DQG�DEXQ�
GDQFH� RI� VKHOWHU� DQG� SUH\�� /REVWHU� PRYH�
PHQWV� ZHUH� IROORZHG� ZLWKLQ� �� DUUD\V� RI� ��
NP���ZKHUH�HDFK�FRQWDLQV����IL[HG�UHFHLYHUV��
2QH�RI�WKHP�ZDV�XQGHU�WKH�PXVVHO�IDUP�DQG�
WKH�RWKHU�WZR�H[SHULPHQWDO�DUHDV�ZHUH�DGMD�
FHQW� WR� WKH� IDUP� VLWH�� $FRXVWLF� WUDQVPLWWHUV�
ZHUH� DWWDFKHG� WR� ��� OREVWHUV� IRXQG� ZLWKLQ�
WKH�FXOWXUH�VLWH�DQG����OREVWHUV�IRXQG�LQ�HDFK�
RI���RWKHU�DUHDV�RXWVLGH� WKH�FXOWXUH�VLWH�DQG�
SODFHG�EDFN�WR�ZKHUH�WKH\�ZHUH�FDSWXUHG��$�
IXUWKHU� ��� OREVWHUV� ZHUH� FDXJKW� RXWVLGH� RI�
WKH�PXVVHO�IDUP��DQG�SODFHG�ZLWKLQ�WKH�IDUP�
VLWH��$IWHU���PRQWKV�� WKH� UHFHLYHUV�ZHUH� UH�
FRYHUHG�DQG�OREVWHU�PRYHPHQWV�ZHUH�GHWHU�
PLQHG� IURP� UHFRUGHG� VLJQDOV�� &RQWUDU\� WR�
H[SHFWHG� UHVXOWV�� VRPH� UHVXOWV� VKRZ� WKDW�
���� RI� OREVWHUV� OHDYH� WKH� PXVVHO� IDUP� LQ�
OHVV�WKDQ�D�ZHHN� 

 
 

5pPL�6RQLHU�–�'RFWRUDW��84$5-,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5��� )UpGpULF� 2OLYLHU� �01+1-3DULV���
7DULN�0H]LDQH� 
�01+1-3DULV���/XF�&RPHDX��032�� 
 
$TXDWLF�%LRGLYHUVLW\�	�(FRV\VWHPV�j�/L�
YHUSRRO��5R\DXPH-8QL�����DR�W�DX���VHS�
WHPEUH����� 
 

'X����DR�W�DX���VHS�
WHPEUH� j� /LYHUSRRO�
�5R\DXPH-8QL��
V¶HVW� GpURXOpH� OD�
FRQIpUHQFH� LQWHUQD�
WLRQDOH�$TXDWLF�%LR�
GLYHUVLW\� 	� (FRV\V�
WHPV� �(YROXWLRQ��
,QWHUDFWLRQV� 	� *OR�
EDO� FKDQJH���/D�GHU�

QLqUH� pGLWLRQ� GH� FHWWH� FRQIpUHQFH� D� HX� OLHX�
YRLOj� ��� DQV� ������� HW� OH� IUDQF� VXFFqV� GH�
FHWWH�DQQpH� ODLVVH�HQWUHYRLU� OD�SRVVLELOLWp�GH�
YRLU�XQH�SURFKDLQH�pGLWLRQ�GDQV���DQV��&HWWH�
FRQIpUHQFH�VH�FRQFHQWUH�VXU�WRXV�OHV�D[HV�GH�
UHFKHUFKH� �DXWDQW� PDULQV� TXH� GXOFLFROHV��
JUDYLWDQW�DXWRXU�GH�OD�ELRGLYHUVLWp�HW�VRQ�LQ�
WHUDFWLRQ� DYHF� GLIIpUHQWV� pFRV\VWqPHV� GDQV�
XQ�PRQGH�GH�FKDQJHPHQWV��SDUWLFXOLqUHPHQW�
HQ� OLHQ� DX[� FKDQJHPHQWV� FOLPDWLTXHV�� /HV�
WKpPDWLTXHV� DERUGpHV� IXUHQW �� SrFKHV� HW�
DTXDFXOWXUH�� ELRORJLH� pYROXWLYH�� GLVSHUVLRQ�
HW� FRQQHFWLYLWp�� FKDvQH� DOLPHQWDLUH� HW� G\QD�
PLTXH� WURSKLTXH�� ELRORJLH� DTXDWLTXH� JpQp�
UDOH�HW�FKDQJHPHQWV�FOLPDWLTXHV� 
0D� SUpVHQWDWLRQ� SRUWDLW� VXU� OH� SRWHQWLHO�
G¶DVVLPLODWLRQ� GX� SLFRSK\WRSODQFWRQ� �333���
PLFURDOJXHV� GH� �� ��P�� SDU� O¶KXvWUH� DPpUL�
FDLQH� �&UDVVRVWUHD� YLUJLQLFD��� 1RXV� DYRQV�
GpPRQWUp� TXH� &�� YLUJLQLFD� D� OD� FDSDFLWp�
G¶LQJpUHU� HW� DVVLPLOHU� OH� FDUERQH� SURYHQDQW�
G¶XQH�VRXFKH�GH�333��H[ ��1DQQRFKORURSVLV�
RFFXODWD�� PDUTXpH� SDU� XQ� LVRWRSH� VWDEOH�
���&��� HQ� VXLYDQW� OHV� DFLGHV� JUDV�PDUTXHXUV�
GH�FHWWH�PLFURDOJXH�HQULFKLH�HQ���&�GDQV�OHV�
GLIIpUHQWV�WLVVXV�GH�O¶KXLWUH�DXWDQW�DX�QLYHDX�
GHV� OLSLGHV� GH� UpVHUYH� TXH� GDQV� OHV� OLSLGHV�
PHPEUDQDLUHV��)DLW� LQWpUHVVDQW��&��YLUJLQLFD�
VHPEOH�LQJpUHU�OH�333�GH�IDoRQ�SOXV�HIILFDFH�
ORUVTXH� OD� GLVSRQLELOLWp� HVW� IDLEOH� ������ HW�
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Saviez-vous que... 
 

'HSXLV�OD�FUpDWLRQ�GX�5$4��HQ�������
SOXV�GH�����pWXGLDQWV�HW�VWDJLDLUHV�

SRVWGRFWRUDX[�VRQW�GHYHQXV�PHPEUHV�
GX�5$4 
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HQ� SUpVHQFH� GH� QDQRSK\WRSODQFWRQ� �133��
������ FRPSDUDWLYHPHQW� DX� VFpQDULR� FRP�
SRUWDQW� GHV� SURSRUWLRQV� LQYHUVHV� ����� 333�
HW�����133�� 
)LQDOHPHQW��FHWWH�FRQIpUHQFH�D�DFFXHLOOL�SOXV�
GH�����SDUWLFLSDQWV�GH����SD\V�GLIIpUHQWV�HW�
IXW� O¶RSSRUWXQLWp� LGpDOH� G¶DFTXpULU� GH� QRX�
YHOOHV�FRQQDLVVDQFHV�DLQVL�TXH�GH�UHQFRQWUHU�
GHV� SLRQQLHUV� LQWHUQDWLRQDX[� �eWDWV-8QLV��
1RXYHOOH-=pODQGH��)UDQFH��WDQW�HQ�SK\VLROR�
JLH�GHV�PROOXVTXHV�TX¶HQ�pFRORJLH�HW�HQ�VWD�
WLVWLTXH��&HFL�PH�SHUPHW�G¶rWUH�j�O¶DIIXW�GHV�
QRXYHOOHV� DYDQFpHV� VFLHQWLILTXHV� GDQV� PRQ�
GRPDLQH� GH� UHFKHUFKH�� /HV� IRQGV� REWHQXV�
YLD� OD� ERXUVH� GX� UpVHDX� 5HVVRXUFHV� $TXD�
WLTXHV�4XpEHF� �5$4��RQW�pWp�XQH�FRQWULEX�
WLRQ� PDMHXUH� PH� SHUPHWWDQW� GH� SD\HU� OHV�
IUDLV�DVVRFLpV�j�FHWWH�FRQIpUHQFH��0HV�UHPHU�
FLHPHQWV�OHV�SOXV�VLQFqUHV� 
 
&UDVVRVWUHD� YLUJLQLFD� YV�� SLFRHXNDU\RWHV��
WKH�DVVLPLODWLRQ�TXHVW� 
5pPL� 621,(5� DE�� 5pMHDQ� 75(0%/$<� E��
/XF� $�� &20($8� D�� )UpGpULF� 2/,9,(5EF��
7DULN�0(=,$1(F�� 
D�'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV�&DQD�
GD�� *XOI� )LVKHULHV� &HQWUH�� 3�2�� %R[� ������
6FLHQFH� %UDQFK�� 0RQFWRQ�� 1%�� (�&� �%���
&DQDGD�� 
E�,QVWLWXW�GHV�6FLHQFHV�GH�OD�0HU��8QLYHUVLWp�
GX�4XpEHF�j�5LPRXVNL������DOOpH�GHV�8UVX�
OLQHV��&�3��������5LPRXVNL��4&��*�0��/���
&DQDGD� 
F� 0XVpXP� 1DWLRQDO� G¶+LVWRLUH� 1DWXUHOOH��
805�&156������%25($��&3����� ��� UXH�
%XIIRQ���������3DULV�&HGH[����)UDQFH 
 
3LFRSK\WRSODQNWRQ� �333�� LQFOXGHV� WKH�
VPDOOHVW� SKRWRV\QWKHWLF� ����� �� ����P�� RU�
JDQLVPV�FRQVLVWLQJ�PRVWO\�RI�SLFRF\DQREDF�
WHULD� DQG�SLFRHXNDU\RWHV��7KHUH� LV� HYLGHQFH�
WKDW�333�FDQ�UHDFK�KLJK�ELRPDVV�DQG�GRPL�
QDWH�WRWDO�SK\WRSODQNWRQ�ELRPDVV�LQ�QXWULHQW
-ULFK� HVWXDULHV�� +RZHYHU�� OLWWOH� LV� SUHVHQWO\�
NQRZQ� UHJDUGLQJ� WKH� FDSDFLW\� RI� FXOWXUHG�
ELYDOYHV�WR�JUD]H�GRZQ�333�SRSXODWLRQV��,Q�
WKLV� VWXG\�� ZH� DVVHVVHG� WKH� DVVLPLODWLRQ� RI�
SLFRHXNDU\RWHV� E\� WKH� HDVWHUQ� R\VWHU�
&UDVVRVWUHD�YLUJLQLFD��7KH�H[SHULPHQW� LQWH�
JUDWHG�WKUHH�GLIIHUHQW�SK\WRSODQNWRQ�UHJLPHV�

FRPSULVLQJ� RI� LVRWRSLFDO\� ODEHOOHG� �į��&��
333�FHOOV��1DQQRFKORURSVLV�RFFXODWD��PL[HG�
WR� YDULRXV� GHJUHHV� ZLWK� QRQ-ODEHOOHG� QDQR�
SK\WRSODQNWRQ� FHOOV� �,VRFKU\VLV� JDOEDQD���
7KH� H[WUDFWLRQV� RI� ILYH� PDMRUV� IDWW\� DFLGV�
�&������&������(3$��'+$�DQG�10,�� LQGL�
FDWHG� WKDW�&�� YLUJLQLFD� DVVLPLODWHV�333�FDU�
ERQ� LQ� WLVVXHV�� ,QWHUHVWLQJO\�� WKH� QXWULWLRQDO�
UHJLPH� ZLWK� WKH� ORZHVW� SURSRUWLRQV� RI� OD�
EHOOHG�333�FHOOV�������SURYLGHG�WKH�VWURQJ�
HVW� LVRWRSLF� VLJQDWXUHV�� 7KLV� UHVXOW� UDLVHV�
TXHVWLRQV� UHJDUGLQJ� LQWHUDFWLRQV� EHWZHHQ�
SLFR-�DQG�QDQRSK\WRSODQNWRQ��SDUWLFXODUO\�LQ�
WKH�FRQWH[W�RI�DQWKURSRJHQLF�SHUWXUEDQFH�LQ�
ELYDOYH�FXOWXUH�DUHDV�� 
 
$QWRQ\�9LQFHQW�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� 6WHYH� &KDUHWWH� �8�� /DYDO�� HW�
6\OYDLQ�0RLQHDX 
 
&RQJUqV�GH�O¶$PHULFDQ�6RFLHW\�IRU�0LFUR�
ELRORJ\�� 1RXYHOOH-2UOpDQV�� /RXLVLDQH��
86$�����PDL�DX���MXLQ����� 
 
 
 
 
 
 
 
 
 
/D�SUpVHQWH� OHWWUH�HVW�XQ�UDSSRUW�GX�FRQJUqV�
GH� O¶$PHULFDQ� 6RFLHW\� IRU� 0LFURELRORJ\�
�$60�� TXL� V¶HVW� GpURXOp� HQ� 1RXYHOOH-
2UOpDQV� �eWDWV-8QLV�� GX� ��� PDL� DX� �� MXLQ�
������/H�FRQJUqV�DQQXHO�GH�O¶$60�UHJURXSH�
FKDTXH�DQQpH�OHV�SOXV�pPLQHQWV�PLFURELROR�
JLVWHV� HW� pWDLW� GRQF� SRXU� PRL� XQH� RFFDVLRQ�
XQLTXH�GH� IDLUH�XQ� LPSRUWDQW� UpVHDXWDJH��HQ�
SOXV� GH� SRXYRLU� SDUWDJHU� PHV� UpVXOWDWV� GH�
UHFKHUFKH� HW� G¶DYRLU� XQ� UHJDUG� FULWLTXH� GH�
PHV� SDLUV� VXU� FHX[-FL�� &H� FRQJUqV� Q¶D� SDV�
G¶D[H�SUpFLV��F¶HVW�XQ�FRQJUqV�JpQpUDOLVWH�VXU�
OD�PLFURELRORJLH��G¶R��WRXW�VRQ�LQWpUrW��,O�HVW�
PDLQWHQDQW� DLVp� DYHF� OD� WHFKQRORJLH� PR�
GHUQH� GH� WURXYHU� O¶LQIRUPDWLRQ� QpFHVVDLUH� j�
VRQ�GRPDLQH�GH�UHFKHUFKH��&HSHQGDQW��LO�HVW�
DXVVL� VHORQ� PRL� LPSpUDWLI� GH� VRUWLU� GH� VRQ�
FKDPS� G¶H[SHUWLVH� SRXU� DFTXpULU� GH� QRX�

�� 

St
ag

es
 e

t 
co

n
g
rè

s 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

RQ� WKH� VDPH� VHW� RI�$�� VDOPRQLFLGD� VWUDLQV��
2XU� UHVXOWV� LQGLFDWH� WKDW� WKHVH�SKDJHV�KDYH��
LQ� JHQHUDO�� D� YHU\� EURDG� O\WLF� VSHFWUXP�� ,Q�
IDFW��DOO�VWUDLQV�FRXOG�EH�LQIHFWHG�E\�DW�OHDVW�
RQH� SKDJH� DQG� WKDW� D� FRFNWDLO� FRXOG� EH� GH�
VLJQHG� WR� FRYHU� DOO� WKH� $�� VDOPRQLFLGD�
VWUDLQV� WHVWHG�� 7R� SUHOLPLQDU\� DVVHVV� WKH�
VDIHW\� RI� WKHVH� SKDJHV�� WKHLU� JHQRPH� ZDV�
VHTXHQFHG� XVLQJ� QH[W� JHQHUDWLRQ� WHFKQROR�
J\��3KDJH�JHQRPHV�SRVVHVVLQJ�JHQHV�FRGLQJ�
IRU� DQ� LQWHJUDVH� JHQH� �O\VRJHQ\�� O\VRJHQLF�
FRQYHUVLRQ��RU�YLUXOHQFH�IDFWRUV��WR[LQV��DQ�
WLELRWLF�UHVLVWDQFH��HWF���VKRXOG�EH�GLVFDUGHG�
IRU� D� IXWXUH� WUHDWPHQW�� 7KLV� VWXG\� KDV�
VKRZHG�WKDW�EDFWHULRSKDJH�FRXOG�EH�FRQVLG�
HUHG� DV� D� SRWHQWLDO� WUHDWPHQW� DJDLQVW� $��
VDOPRQLFLGD� 
 

&RQJUqV�����-���� 
 

*UDWLHQ�$GRXPDQGMDOL�–�'RFWRUDW��8QLYHU�
VLWp�/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
'DPDVH�.KDVD 
 
��H� &RQJUqV� DQQXHO� GH� OD� 6RFLpWp� FDQD�
GLHQQH� G
pFRORJLH� HW� G
pYROXWLRQ�� 6DLQW-
-HDQ��7HUUH-1HXYH����DX����MXLOOHW����� 

 
(Q�O¶DQ������HW�GX���
DX� ��� MXLOOHW�� V¶HVW�
WHQXH�� j� O
8QLYHUVLWp�
0pPRULDO� j� 6W��
-RKQ
V�� 7HUUH-1HXYH�
HW� /DEUDGRU�� OD� ��H�
UpXQLRQ� DQQXHOOH� GH�
OD� 6RFLpWp� FDQD�
GLHQQH� SRXU� O¶pFROR�
JLH� HW� O¶pYROXWLRQ�
�6&((�&6((���
/¶REMHFWLI�GH� OD�FRQ�

IpUHQFH� pWDLW� GH� SUpVHQWHU� OHV� FRQWULEXWLRQV�
VXU� XQH� GLYHUVLWp� G
HVSqFHV� HW� GH� V\VWqPHV��
&HV� FRQWULEXWLRQV� RQW� WUDLWp� GHV� TXHVWLRQV�
IRQGDPHQWDOHV�HQ�pFRORJLH�HW�pYROXWLRQ�WRXW�
HQ�WUDQVFHQGDQW�OHV�pFRV\VWqPHV��&HWWH�FRQ�
IpUHQFH� D� DXVVL� pWp� XQH� RSSRUWXQLWp� LGpDOH�
SRXU� GHV� UHQFRQWUHV� HQWUH� FROODERUDWHXUV�
G¶XQLYHUVLWpV� GLYHUVHV�� &KDTXH� SUpVHQWDWLRQ�
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YHOOHV�FRQQDLVVDQFHV��/H�FRQJUqV�GH� O¶$60�
D�MRXp�FH�U{OH�j�OD�SHUIHFWLRQ��,O�P¶D�pWp�SRV�
VLEOH� G¶DVVLVWHU� j� GHV� FRQIpUHQFHV� VXU� OHV�
EDFWpULRSKDJHV�� OHV� pOpPHQWV� G¶$'1� PR�
ELOHV�� OH�YLUXV�(EROD�� O¶KRORELRQWH�HW� VXU� OHV�
UpVLVWDQFHV� DX[� DQWLELRWLTXHV�� 'DQV� XQ� GHU�
QLHU�WHPSV��O¶DVSHFW�UpVHDXWDJH�D�pWp�SULPRU�
GLDO�GXUDQW�PRQ�VpMRXU�HQ�1RXYHOOH-2UOpDQV�
HW� M¶DL� UHQFRQWUp� G¶LPSRUWDQWV� VFLHQWLILTXHV�
GDQV�PRQ�GRPDLQH�GH� UHFKHUFKH�HQ�SOXV�GH�
SRWHQWLHOV�FROODERUDWHXUV� 
 
$UH� %DFWHULRSKDJHV� WKH� 1H[W-JHQHUDWLRQ�
7UHDWPHQW� $JDLQVW� 0XOWL-GUXJ� 5HVLVWDQW�
%DFWHULD�LQ�$TXDFXOWXUH" 
$�7��9LQFHQW��9��(��3DTXHW��'��7UHPEOD\��6��
0RLQHDX�� 6�� -��&KDUHWWH� ��8QLYHUVLWp� /DYDO��
4XpEHF��4&��&DQDGD 
 
7KH�XVH�RI�DQWLELRWLFV�LQ�D�SURSK\ODFWLF�FRQ�
WH[W�KDV�JLYHQ�ULVH�WR�WKH�VHOHFWLRQ�RI�PXOWL-
GUXJ� UHVLVWDQW� EDFWHULD�� 7KLV� JOREDO� FRQFHUQ�
DOVR� QHJDWLYHO\� LPSDFWV� WKH� DTXDFXOWXUH� LQ�
GXVWU\��7KH�*UDP-QHJDWLYH�ZDWHUERUQH�EDF�
WHULXP�$HURPRQDV�VDOPRQLFLGD�VXEVS��VDOP�
RQLFLGD�LV�WKH�HWLRORJLFDO�DJHQW�RI�IXUXQFXOR�
VLV� RQH� RI� WKH� PDLQ� ILVK� GLVHDVHV� LQ� IDUPV�
UDLVLQJ�VDOPRQLGV�OHDGLQJ�WR�VLJQLILFDQW�HFR�
QRPLF�ORVVHV��&XUUHQWO\��WKHUH�DUH�WZR�WUHDW�
PHQWV�DJDLQVW� IXUXQFXORVLV��YDFFLQDWLRQ�DQG�
DQWLELRWKHUDS\��7KH�ILUVW�DSSURDFK�LV�H[SHQ�
VLYH� DQG� UHTXLUHV� H[WHQVLYH� ILVK� PDQLSXOD�
WLRQV�DQG�WKH�ODWWHU�LV�EHFRPLQJ�OHVV�HIILFLHQW�
EHFDXVH� PDQ\� $�� VDOPRQLFLGD� VWUDLQV� DUH�
UHVLVWDQW�WR�PDQ\�DQWLELRWLFV��%DFWHULRSKDJHV�
�RU�SKDJHV��DUH�VSHFLDOL]HG�YLUXVHV�LQIHFWLQJ�
EDFWHULD�DQG�DUH�FXUUHQWO\�EHLQJ�LQYHVWLJDWHG�
DV�DOWHUQDWLYHV� WR�DQWLELRWLFV� LQ�PDQ\�:HVW�
HUQ� FRXQWULHV�� 5HFHQW� VWXGLHV� VXJJHVW� WKDW�
WKHVH�ELRORJLFDO�HQWLWLHV��SDUWLFXODUO\�YLUXOHQW�
SKDJHV�� FRXOG� EH� XVHG� LQ� D� FRQWH[W� ZKHUH�
DQWLELRWKHUDS\� LV� OHVV� HIIHFWLYH�� +HUH�� ZH�
LVRODWHG� ILYH� QHZ� SKDJHV� DJDLQVW� $�� VDOP�
RQLFLGD� IURP� HQYLURQPHQWDO� VDPSOHV� RE�
WDLQHG� IURP� ILVK� IDUPV� DQG� WHVWHG� WKHP�
DJDLQVW�D�SDQHO�RI����$��VDOPRQLFLGD�LVRODWHV�
IURP�YDULRXV�JHRJUDSKLFDO�RULJLQV��:H�DOVR�
WHVWHG����DGGLWLRQDO�$��VDOPRQLFLGD�SKDJHV��
DOUHDG\� DYDLODEOH� WKURXJK� WKH� )pOL[� G¶+p�
UHOOH�5HIHUHQFH�&HQWHU�IRU�%DFWHULDO�9LUXVHV��
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D�GXUp����PLQXWHV� VXLYLHV�SDU���PLQXWHV�GH�
TXHVWLRQV�� 3OXVLHXUV� DIILFKHV� RQW� FRPSOpWp�
GHV� SUpVHQWDWLRQV� RUDOHV�� 'H�PDQLqUH� JpQp�
UDOH�� FHWWH� FRQIpUHQFH� D� pWp� UHPSOLH� GH� UH�
FKHUFKH�VXU�O
pFRORJLH�HW�O
pYROXWLRQ��¬�O¶RF�
FDVLRQ��M¶DL�HX�j�SUpVHQWHU�OHV�UpVXOWDWV�SUpOL�
PLQDLUHV�GH�PD�UHFKHUFKH�GRFWRUDOH�� 
 
9DULDELOLWp� JpQpWLTXH�� PROpFXODLUH� HW�
TXDQWLWDWLYH� FKH]� OH� WLODSLD� GX� 1LO�
�2UHRFKURPLV� QLORWLFXV�� /LQQDHXV�� ������
GDQV�OH�EDVVLQ�GX�&RQJR 
*UDWLHQ�$GRXPDQGMDOL���'DPDVH�3��.KDVD���
/RXLV�%HUQDWFKH]�� 

��'pSDUWHPHQW�GH�ELRORJLH�� ,%,6��8QLYHUVLWp�
/DYDO��4XpEHF 
��'pSDUWHPHQW�GHV�VFLHQFHV�GX�ERLV�HW�GH�OD�
IRUrW��3DYLOORQ�$ELWLEL-3ULFH��8QLYHUVLWp�/D�
YDO��4XpEHF 
 
/HV� REMHFWLIV� DVVLJQpV� j� FHWWH� UHFKHUFKH�
VRQW� �� ��� GRFXPHQWHU� OD� VWUXFWXUH� JpQpWLTXH�
GHV� SRSXODWLRQV� GH� WLODSLD� GX� 1LO� GDQV� OH�
EDVVLQ�GX�&RQJR�����FRQVWUXLUH�XQH�QRXYHOOH�
FDUWH� JpQpWLTXH� j� KDXWH� UpVROXWLRQ� HQ� XWLOL�
VDQW� GHV�PDUTXHXUV�613V� SRXU� UpDOLVHU� XQH�
FRPSDUDLVRQ�JpQRPLTXH�HQWUH�HVSqFHV�pWURL�
WHPHQW� DSSDUHQWpHV�� ��� HVWLPHU� O¶KpULWDELOLWp�
GX�SRLGV�FRUSRUHO��GH�ORQJXHXU�VWDQGDUG���GX�
FRHIILFLHQW� GH� FRQGLWLRQ� HW� GH�PRUSKRORJLH��
3RXU� DWWHLQGUH� FHV� REMHFWLIV�� ���� LQGLYLGXV�
�ODFV�� ULYLqUHV� HW� pOHYDJHV�� SURYHQDQW� GHV�
]RQHV� QDWXUHOOHV� HW� G¶LQWURGXFWLRQ� RQW� pWp�
FROOHFWpV� SRXU� LQIpUHU� GHV� JURXSHV� JpQpWL�
TXHPHQW� KRPRJqQHV� HW� HVWLPHU� OD� GLYHUVLWp�
JpQpWLTXH��-¶DL�DXVVL�FROOHFWp�OHV�GRQQpHV�VXU�
����LQGLYLGXV�SURYHQDQW�GH����IDPLOOHV�SRXU�
HVWLPHU� O¶KpULWDELOLWp� GH� FURLVVDQFH�� 3RXU�
FRQVWUXLUH� XQH� FDUWH� JpQpWLTXH�� M¶DL� XWLOLVp�
���� LQGLYLGXV� G
XQH�PrPH� IDPLOOH�� /HV� Up�
VXOWDWV�SUpOLPLQDLUHV�UpYqOHQW�TXH�OD�FDUWH�HVW�
UHSUpVHQWpH�SDU����JURXSHV�GH� OLDLVRQV�DYHF�
����� PDUTXHXUV� LQIRUPDWLIV� HW� G¶XQH� ORQ�
JXHXU�WRWDOH�GH���������F0��&RPSDUpH�j� OD�
FDUWH� GH� 3DODLRNRVWDV� HW� DO�� �������� RQ� RE�
VHUYH�XQH�GLIIpUHQFH�DX�QLYHDX�GHV�SRVLWLRQV�
GH� SOXVLHXUV� JURXSHV� GH� OLDLVRQ�� 3RXU�
H[HPSOH��OH�JURXSH�GH�OLDLVRQ���VXU�PD�FDUWH�
FRUUHVSRQG� DX[� JURXSHV� GH� OLDLVRQV� ���� HW�
���� VXU� FHOOH� GH� 3DODLRNRVWDV� HW� DO�� ��������

(Q�FH�TXL�FRQFHUQH� O¶HVWLPDWLRQ�GH� O¶KpULWD�
ELOLWp�� OHV� SRLGV� HW� ORQJXHXUV� VWDQGDUG� VRQW�
VLJQLILFDWLYHPHQW� KpULWDEOHV�� WDQGLV� TXH� OH�
FRHIILFLHQW�GH�FRQGLWLRQ�QH�O¶HVW�SDV��2Q�RE�
VHUYH�XQH�FRUUpODWLRQ�JpQpWLTXH�IRUWH�HQWUH�OH�
SRLGV�HW�OD�ORQJXHXU�VWDQGDUG��IDLEOH�HQWUH�OH�
SRLGV�HW�OH�FRHIILFLHQW�GH�FRQGLWLRQ�HW�IDLEOH�
HQWUH� OD� ORQJXHXU� VWDQGDUG� HW� OH� FRHIILFLHQW�
GH�FRQGLWLRQ� 
(Q� FRQFOXVLRQ�� OD� FDUWH� JpQpWLTXH� D� SHUPLV�
GH� UpDOLVHU� XQH� SUHPLqUH� FRPSDUDLVRQ� HQWUH�
OHV� JpQRPHV�� SRXU� OH�PRPHQW�� GH� OD�PrPH�
HVSqFH��&HWWH� pWXGH� D� DXVVL� SHUPLV� GH� YpUL�
ILHU�OD�TXDOLWp�GH�OD�FDUWH�FRQVWUXLWH�DYDQW�OD�
FRPSDUDLVRQ�GH�JpQRPHV�G
HVSqFHV�DSSDUHQ�
WpHV�RX�GLIIpUHQWHV��(OOH�D�UpYpOp�TXH�OH�SRLGV�
FRUSRUHO�HW� OD� ORQJXHXU�VWDQGDUG�VRQW�KDXWH�
PHQW� KpULWDEOHV� HW� JpQpWLTXHPHQW� FRUUpOpV��
3DU�FRQVpTXHQW��LO�HVW�SRVVLEOH�GH�OHV�H[SORL�
WHU� GDQV� XQ� SURJUDPPH� G
pOHYDJH� GDQV� OH�
EDVVLQ�GX�&RQJR� 

&KDUOHV�%DELQ�-�0DvWULVH�8��/DYDO 
6XSHUYLVLRQ��/RXLV�%HUQDWFKH]��8��/DYDO��HW�
3LHUUH-$OH[DQGUH� *DJQDLUH� �,QVWLWXW� GHV�
VFLHQFHV� GH� O¶pYROXWLRQ�� 0RQWSHOOLHU��
)UDQFH� 
 
��H� &RQJUqV� DQQXHO� GH� OD� 6RFLpWp� FDQD�
GLHQQH� G
pFRORJLH� HW� G
pYROXWLRQ�� 6DLQW-
-HDQ��7HUUH-1HXYH����DX����MXLOOHW����� 
 

/H� FRQJUqV� DQQXHO� GH� OD�
6RFLpWp� FDQDGLHQQH�
G
pFRORJLH� HW� G
pYROXWLRQ�
�6&((��D�HX�OLHX�j�O
8QL�
YHUVLWp� 0HPRULDO� j� 6W-
-HDQ�� 7HUUH-1HXYH�� /H�
FRQJUqV� FRPSUHQDLW�SOXV�
GH� ����SDUWLFLSDQWV�� ,O� \�
D� HX� ���� SUpVHQWDWLRQV�
RUDOHV� HQ� SOXV� GH� ��� DI�
ILFKHV��,O�\�DYDLW���FRQIp�

UHQFHV�SOpQLqUHV��/HV�SUpVHQWDWLRQV�SRUWDLHQW�
VXU� XQH� JUDQGH� YDULpWp� GH� VXMHWV� WRXFKDQW�
O
pFRORJLH� HW� O
pYROXWLRQ�� TXH� FH� VRLW� DX� QL�
YHDX�DQLPDO�RX�YpJpWDO��,O�\�DYDLW�pJDOHPHQW�
GHV�H[FXUVLRQV�DILQ�GH�SURILWHU�GHV�SD\VDJHV�
GH�7HUUH-1HXYH� 
/RUV�GH�FH�FRQJUqV��M
DL�IDLW�XQH�SUpVHQWDWLRQ�
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VRPH�SDUWLFXODU�FRQGLWLRQV�DQG�JLYH�D�EHWWHU�
ILWQHVV� WR� WKHLU� FDUULHU�� 7KRVH� DOOHOHV�ZRXOG�
WKHQ� EH� VHOHFWHG� ZKHUH� WKH\� DUH� DGYDQWD�
JHRXV�� 7KLV� SKHQRPHQRQ� LV� FDOOHG� VSDWLDOO\�
YDU\LQJ� VHOHFWLRQ�� EHFDXVH� WKH� VHOHFWLRQ�GH�
SHQGV�RQ�WKH�FRQGLWLRQV�RI�WKH�VLWH�ZKHUH�WKH�
\RXQJ� HHO� KDV� EHHQ� JXLGHG� WR� E\� WKH� FXU�
UHQWV� 
0\�SURMHFW�LV�WR�ILQG�PDUNHUV�WKDW�DUH�XQGHU�
VSDWLDOO\� YDU\LQJ� VHOHFWLRQ� LQ� WKH�$PHULFDQ�
(HO�� 7R� GR� WKLV�� ZH� KDYH� VHTXHQFHG� '1$�
IURP�����HHOV�IURP����VLWHV�VDPSOHG�LQ������
DQG� ����� IURP� )ORULGD� WR� 1HZIRXQGODQG��
:H� WKHQ� LGHQWLILHG�PDUNHUV� XQGHU� VHOHFWLRQ�
DORQJ� HQYLURQPHQWDO� YDULDEOHV� DQG� XVHG� D�
UHGXQGDQF\� DQDO\VLV� WR�FKHFN� IRU�SRO\JHQLF�
VHOHFWLRQ� 
:H� IRXQG� DERXW� ���� PDUNHUV� WKDW� VHHP� WR�
EH�XQGHU�VHOHFWLRQ�DQG�VRPH�RI� WKHP�DUH� LQ�
WKH�FRGLQJ�UHJLRQV�RI�JHQHV��:H�ZLOO�LGHQWL�
I\� WKH� IXQFWLRQ� RI� WKH� SURWHLQV� FRGHG� E\�
WKRVH�JHQHV�WR�NQRZ�ZKLFK�PHFKDQLVPV�DUH�
LQIOXHQFHG�E\�VHOHFWLRQ� 

 
&KORp�%HUJHU�–�0DvWULVH��8QLYHUVLWp�/DYDO 
6XSHUYLVLRQ ��1DGLD�$XELQ-+RUWK��8��/DYDO� 
 
&RQJUqV�GH�OD�6RFLpWp�FDQDGLHQQH�GH�]RR�
ORJLH��2QWDULR��GX���DX����PDL����� 

 
/H� FRQJUqV� GH� OD�
6RFLpWp� FDQD�
GLHQQH� GH� ]RROR�
JLH�V¶HVW�WHQX�GX���
DX� ��� PDL� ������
HQ� 2QWDULR�
�:HVWHUQ� 8QLYHU�
VLW\��� -H� PH� VXLV�
UHQGXH� VXU� SODFH�
HQ�DXWR�HW�M¶DL�ORXp�

XQH�FKDPEUH�VXU�OH�FDPSXV�� 
'DQV� OH� FDGUH�GX� FRQJUqV�� M¶DL� SUpVHQWp�GX�
UDQW� XQ� DSUqV-PLGL� XQH� DIILFKH� LQWLWXOpH�
© (YROXWLRQDU\� GLYHUJHQFH� RI� EHKDYLRXU��
FRORUDWLRQ��0&�5� H[SUHVVLRQ� DQG� VHTXHQFH�
EHWZHHQ� PDULQH� DQG� IUHVKZDWHU� VWLFNOH�
EDFNV ª��&HWWH�DIILFKH�WUDLWH�GH�UpVXOWDWV�TXH�
M¶DL� REWHQXV� GXUDQW� XQ� VWDJH� HIIHFWXp� DX� OD�
ERUDWRLUH� GH� 1DGLD� $XELQ-+RUWK�� DYDQW� GH�
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RUDOH�SRUWDQW�VXU� OHV�UpVXOWDWV�GH�PRQ�SURMHW�
GH� PDvWULVH� VXU� OD� JpQRPLTXH� GH� O
DQJXLOOH�
G
$PpULTXH��0RQ�SURMHW�FRQVLVWH�j�LGHQWLILHU�
GHV�UpJLRQV�GX�JpQRPH�GH�O
DQJXLOOH�G
$Pp�
ULTXH� TXL� VRQW� VRXPLVHV� DX� SKpQRPqQH� GH�
VpOHFWLRQ� VSDWLDOHPHQW� YDULDEOH��0D� SUpVHQ�
WDWLRQ� pWDLW� GDQV� OD� VHVVLRQ� (FRORJLFDO� DQG�
(YROXWLRQDU\�*HQRPLFV� 
$X�FRXUV�GX�FRQJUqV�� M
DL�SX� UHQFRQWUHU�GHV�
FKHUFKHXUV� TXL� WUDYDLOOHQW� VXU� GLIIpUHQWV� DV�
SHFWV�GH�O
pYROXWLRQ��-
DL�pJDOHPHQW�SX�DVVLV�
WHU�j�GH�QRPEUHXVHV�SUpVHQWDWLRQV� WUqV� LQWp�
UHVVDQWHV� VXU� GHV� TXHVWLRQV� TXL� WRXFKHQW� j�
PRQ�GRPDLQH�HW�HQ�DSSUHQGUH�SOXV�VXU�O
pYR�
OXWLRQ� GH� SOXVLHXUV� HVSqFHV�� -
DL� pJDOHPHQW�
SX�HQ�DSSUHQGUH�SOXV�VXU�OHV�GLIIpUHQWHV�Pp�
WKRGHV� G
DQDO\VH� XWLOLVpHV� SDU� FHV� FKHU�
FKHXUV��-H�UHPHUFLH�GRQF�OH�5$4�GH�P
DYRLU�
SHUPLV� G
DVVLVWHU� j� FH� FRQJUqV� HQ� PH� GRQ�
QDQW�XQH�ERXUVH�� 
 
*HQRPLF�DQDO\VLV�RI� VSDWLDOO\�YDU\LQJ�VH�
OHFWLRQ�LQ�$PHULFDQ�(HO��$QJXLOOD�URVWUD�
WD� 
&KDUOHV�%DELQ���3LHUUH-$OH[DQGUH�*DJQDLUH���
6FRWW�3DYH\���/RXLV�%HUQDWFKH]� 
�,QVWLWXW� GH� ELRORJLH� LQWpJUDWLYH� HW� GHV� V\V�
WqPHV� �,%,6��� 8QLYHUVLWp� /DYDO�� 4XpEHF��
4XpEHF 
�,QVWLWXW� GHV� VFLHQFHV� GH� O¶pYROXWLRQ��0RQW�
SHOOLHU��)UDQFH 
�'HSDUWPHQW�RI�ELRORJLFDO�VFLHQFHV��8QLYHU�
VLW\� RI� 1HZ� %UXQVZLFN� 6DLQW� -RKQ�� 1HZ�
%UXQVZLFN 
 
7KH�$PHULFDQ�(HO� LV�D�VSHFLHV�ZLWK�D�FRP�
SOH[� OLIH� F\FOH�� $OO� HHOV� KDWFK� LQ� 6DUJDVVR�
6HD��DQG� WKHQ�RFHDQ�FXUUHQWV�JXLGH� WKHP� WR�
WKH�$PHULFDQ�(DVW�&RDVW��ZKHUH� WKH\� JURZ�
DQG�VSHQG�PRVW�RI� WKHLU� OLIH��:KHQ� WKH�HHOV�
UHDFK�PDWXULW\�� WKH\� UHWXUQ� WR� WKH� 6DUJDVVR�
6HD� WR� VSDZQ� DQG� WKHQ� GLH�� (HOV� RFFXS\� D�
ZLGH� UDQJH� IURP�*UHHQODQG� WR� WKH�&DULEEH�
DQ���$V�DOO�LQGLYLGXDOV�UHSURGXFH�LQ�WKH�VDPH�
ORFDWLRQ�� LW� SUHYHQWV� WKHP� IURP�JHQHWLF�GLI�
IHUHQWLDWLRQ�� DQG� WKXV� WKH� HQWLUH� VSHFLHV�
IRUPV�RQH�SRSXODWLRQ� 
+RZHYHU�� WKH� HQYLURQPHQWDO� FRQGLWLRQV� DUH�
TXLWH�GLIIHUHQW�IURP�1HZIRXQGODQG�WR�)ORUL�
GD�� 6RPH� DOOHOHV� ZLOO� EH� DGYDQWDJHRXV� LQ�
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GpEXWHU�PRQ�GRFWRUDW�DYHF�1DGLD��/HV�UpVXO�
WDWV� SUpVHQWHQW� OHV� EDVHV� PROpFXODLUHV� GHV�
GLYHUJHQFHV� GH� FRPSRUWHPHQW� HW� GH� FRORUD�
WLRQ�HQWUH�GHV�SRLVVRQV�YLYDQW�GDQV�GHV�HQYL�
URQQHPHQWV� GLIIpUHQWV� �PLOLHX� G¶HDX� GRXFH�
YV�PLOLHX�PDULQ���&HWWH�DIILFKH�V¶LQVFULW�DLQVL�
GDQV� O¶D[H� �� GX� 5$4� © $PpOLRUDWLRQ� GHV�
SUDWLTXHV�G¶H[SORLWDWLRQ�GHV�SRSXODWLRQV�QD�
WXUHOOHV�–�VRXV�D[H�GLYHUVLWp�GHV�SRSXODWLRQV�
QDWXUHOOHV� H[SORLWpHV ª� GRQW� O¶REMHFWLI� �� HVW�
GH� ©� GRFXPHQWHU� OHV� FDUDFWpULVWLTXHV� pFROR�
JLTXHV� HW� SK\VLRORJLTXHV� SURSUHV� j� FKDTXH�
SRSXODWLRQ ª� SRXU� DLQVL� WHVWHU� O¶K\SRWKqVH�
YRXODQW� TXH� GLIIpUHQWHV� SRSXODWLRQV� VRQW�
DGDSWpHV� ORFDOHPHQW� DX[� FDUDFWpULVWLTXHV�
HQYLURQQHPHQWDOHV� SURSUHV� j� OHXU� KDELWDW�
UHVSHFWLI�ª��/D�VHVVLRQ�G¶DIILFKHV�P¶D�SHUPLV�
G¶pFKDQJHU� DYHF� GHV� FKHUFKHXUV� UpSXWpV� HW�
G¶REWHQLU� GHV� FRQVHLOV� WUqV� XWLOHV� SRXU� OD�
VXLWH�GH�PRQ�GRFWRUDW�� 
'XUDQW�OHV�FLQT�MRXUV�GX�FRQJUqV��M¶DL�DVVLVWp�
j�GH�QRPEUHXVHV�FRQIpUHQFHV�HQ�DFFRUG�DYHF�
OHV� WKpPDWLTXHV� GH� PRQ� GRFWRUDW�� VRLW� OD�
SK\VLRORJLH�� OD� SDUDVLWRORJLH�� O¶HQYLURQQH�
PHQW� HW� O¶pYROXWLRQ� �H[HPSOHV �� VHVVLRQ�
© +RVW-SDUDVLWH� DQG� KRVW� SDWKRJHQ� LQWHUDF�
WLRQV ª�� VHVVLRQ� © 6WUHVV� HQGRFULQRORJ\ ª��
VHVVLRQ�© 3K\VLRORJLFDO�YDULDWLRQ�DQG�SKHQR�
W\SLF� SODVWLFLW\ ª«��� &HOD� P¶D� SHUPLV� GH�
UHFXHLOOLU� GH� QRXYHOOHV� LQIRUPDWLRQV� TXL�PH�
VHURQW�EpQpILTXHV�GDQV�OH�FDGUH�GH�PRQ�GRF�
WRUDW� 
-¶DL� ILQDOHPHQW� SDUWLFLSp� j� GHV� DWHOLHUV� HW� j�
GHV� pYpQHPHQWV� SOXV� LQIRUPHOV� �H[HPSOHV ��
© 6WXGHQW�PHHW�	�JUHHW ª��© 6WXGHQW�VXFFHVV�
ZRUNVKRS ª�� OH� EDQTXHW� GH� FO{WXUH«�� TXL�
P¶RQW�SHUPLV�GH�FUpHU�GH�QRXYHDX[�FRQWDFWV�
XWLOHV�SRXU�PRQ�SURMHW� GH�GRFWRUDW�� HW� DXVVL�
SRXU�PD�IXWXUH�FDUULqUH�TXDQG�M¶DXUDL�REWHQX�
PRQ�GLSO{PH� 
 
(YROXWLRQDU\� GLYHUJHQFH� RI� EHKDYLRXU��
FRORUDWLRQ�� 0&�5� H[SUHVVLRQ� DQG� VH�
TXHQFH� EHWZHHQ� PDULQH� DQG� IUHVKZDWHU�
VWLFNOHEDFNV� 
&KORp� %HUJHU�� &DUROH� 'L-3RL�� -HQQ\IHU� /D�
FDVVH�DQG�1DGLD�$XELQ-+RUWK 
 
8QGHUVWDQGLQJ� WKH� SUR[LPDO� PHFKDQLVPV�
WKDW� FRQWULEXWH� WR� EHKDYLRXUDO� GLYHUVLW\� LQ�

QDWXUH�LV�RQH�RI�WKH�PDLQ�FKDOOHQJHV�LQ�ELRO�
RJ\�� 6WXGLHV� ZLWK� ILVK� VHOHFWLRQ� OLQHV�
GHPRQVWUDWHG� WKDW� LQGLYLGXDOV� VHOHFWHG� IRU�
ORZ� VWUHVV� UHVSRQVLYHQHVV� �FRUWLVRO� OHYHOV��
ZHUH�DOVR�PRUH�DJJUHVVLYH�DQG�GDUNHU��7KLV�
VXJJHVWV� WKDW� WKH�PROHFXODU�FRPSRQHQWV�DV�
VRFLDWHG�ZLWK�WKH�VWUHVV�UHVSRQVH�DQG�FRORUD�
WLRQ� FRXOG� EH� IXQFWLRQDOO\� LQYROYHG� LQ� EH�
KDYLRXU�YDULDWLRQ� VXFK� DV� DJJUHVVLYHQHVV�� ,W�
LV�FUXFLDO�WR�GHWHUPLQH�LI�WKHVH�UHODWLRQV�FDQ�
DOVR�EH� IRXQG� LQ�QDWXUDO�SRSXODWLRQV��8VLQJ�
WKUHHVSLQH� VWLFNOHEDFN� *DVWHURVWHXV� DFXOH�
DWXV� IURP�D�PDULQH�DQG�D�IUHVKZDWHU�SRSX�
ODWLRQ� UHDUHG� LQ� D� FRQWUROOHG� FRPPRQ� HQYL�
URQPHQW�� ZH� IRXQG� WKDW� IUHVKZDWHU� VWLFNOH�
EDFNV�ZHUH�PRUH�DJJUHVVLYH��DFWLYH��DQG�OHVV�
VRFLDO� FRPSDUHG� WR�PDULQH� ILVK�� �7KH\� DOVR�
GLVSOD\HG� D� ORZHU�SRVW-VWUHVV�DGUHQHUJLF� UH�
VSRQVH� WR� VWUHVV� �YHQWLODWLRQ� UDWHV�� DQG� D�
ODUJHU�JOXFRFRUWLFRLG� UHVSRQVH� �FRUWLVRO� OHY�
HOV��� )UHVKZDWHU� VWLFNOHEDFNV� ZHUH� GDUNHU�
WKDQ�PDULQH�ILVK��:H�VKRZHG�WKDW�WKLV�GLYHU�
JHQFH�RI�FRORUDWLRQ�ZDV�DVVRFLDWHG�ZLWK�H[�
SUHVVLRQ� GLIIHUHQFHV� LQ� WKH� 0HODQRFRUWLQ� ��
5HFHSWRU� �0&�5�� JHQH�� ZKLFK� HQFRGHV� D�
UHFHSWRU� PDLQO\� LQYROYHG� LQ� FRORUDWLRQ�� )L�
QDOO\��ZH�IRXQG�D�613�LQ�WKH�FRGLQJ�UHJLRQ�
RI�0&�5�WKDW�VHJUHJDWHV�EHWZHHQ�WKHVH�WZR�
SRSXODWLRQV��2XU�VWXG\�KHOSV�WR�GHFLSKHU�WKH�
PROHFXODU� PHFKDQLVPV� UHVSRQVLEOH� IRU� GL�
YHUJHQFH�RI�D�FRPSOH[�SKHQRW\SH�LQ�QDWXUH� 

 
=HLQHE�%RXKOHO�–�'RFWRUDW��84$5�,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5���,VDEHOOH�0DUFRWWH��84$0�� 
 
&RQJUqV� 0227� 105�� &KDUORWWHWRZQ��
,OH� GX�3ULQFH�eGRXDUG�� GX� ��� VHSWHPEUH�
DX���RFWREUH����� 
 
/H� FRQJUqV� GX�0227� HVW� XQH� UpXQLRQ� DQ�
QXHOOH� TXL� UHJURXSH� GHV� FKHUFKHXUV� VFLHQWL�
ILTXHV�TXL�VRQW�VSpFLDOLVpV�GDQV�OD�WHFKQLTXH�
GH� OD� 5pVRQDQFH� 0DJQpWLTXH� 1XFOpDLUH�
�501�� GDQV� OHV� XQLYHUVLWpV� GHV� SURYLQFHV�
(VW�GX�&DQDGD��,O�V¶DJLW�GH�OD���H�pGLWLRQ�GX�
FRQJUqV�� TXL� V¶HVW� GpURXOp� GDQV� OD� YLOOH� GH�
&KDUORWWHWRZQ��j�O¶vOH�GX�3ULQFH�eGRXDUG-�GX�
���VHSWHPEUH�DX����RFWREUH������� 
eWDQW�GRQQp�TXH�OD�501�HVW�OD�WHFKQLTXH�OD�
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0227�����LQGH[�KWPO� 
 

 
 
 
 
 
 
 
 
9LEULR� VSOHQGLGXV� PHPEUDQH� OLSLG� GHXWHU�
DWLRQ��DQG�LQLWLDO�FKDUDFWHULVDWLRQ�ZLWK��+�
105 
=HLQHE�%RXKOHO�������'URU�(��:DUVFKDZVNL����
$OH[DQGUH� $�� $UQROG��� 5pMHDQ� 7UHPEOD\��
DQG�,VDEHOOH�0DUFRWWH�� 
�� 'HSDUWPHQW� RI� &KHPLVWU\�� 3KDUPDTDP�
1DQR4$0�� 8QLYHUVLWp� GX� 4XpEHF� j� 0RQ�
WUpDO�� 3�2�� %R[� ������ 'RZQWRZQ� 6WDWLRQ��
0RQWUpDO��&DQDGD�+�&��3� 
��,QVWLWXW�GHV�6FLHQFHV�GH�OD�0HU��8QLYHUVLWp�
GX�4XpEHF�j�5LPRXVNL��3�2��%R[�������5L�
PRXVNL��4XpEHF��&DQDGD�*�/��$� 
�� ,QVWLWXW� GH� %LRORJLH� 3K\VLFR-&KLPLTXH��
&156� -� 8QLYHUVLWp� 3DULV� 'LGHURW�� ��� UXH�
3LHUUH�HW�0DULH�&XULH��)-������3DULV��)UDQFH 
 
�+�VROLG�VWDWH�105�LV�D�XVHIXO�WRRO�IRU�SURE�
LQJ�RUJDQLVDWLRQ� DQG�G\QDPLFV�RI� SKRVSKR�
OLSLG� PHPEUDQHV�� 7KH� DSSOLFDWLRQ� RI� WKLV�
WHFKQLTXH�WR�LQWDFW�EDFWHULD�LV�IXUWKHU�DGYDQ�
WDJHRXV� DV� LW� DOORZV� SURELQJ� DF\O� FKDLQV� LQ�
WKHLU� QDWXUDO� HQYLURQPHQW��+RZHYHU�� GXH� WR�
WKH� FRPSOH[LW\� RI� PHWDEROLF� SDWKZD\V� DQG�
ELRORJLFDO�VWUXFWXUDO�V\VWHPV��LVRWRSLF�ODEHO�
OLQJ� FRXOG� EH� FKDOOHQJLQJ�� +HUH� ZH� GHYHO�
RSHG� D� SURWRFRO� WR� VHOHFWLYHO\� GHXWHUDWH�
PHPEUDQH� SKRVSKROLSLGV� RI� DTXDWLF� SDWKR�
JHQLF�EDFWHULD��9LEULR�VSOHQGLGXV��LQ�RUGHU�WR�
HQDEOH� LQ� YLYR� �+� VROLG� VWDWH�105�� /DEHO�
OLQJ� ZDV� RSWLPLVHG� E\� JURZLQJ� EDFWHULD� DW�
���� &� LQ� FXOWXUH� PHGLXP� HQULFKHG� ZLWK�
GHXWUDWHG�SDOPLWLF�DFLG�3$-G���DQG�DQ�DSSUR�
SULDWH�PLFHOODU� GHWHUJHQW� VXFK� DV�7ZHHQ-���
WR� HQVXUH� DQ� HIILFLHQW� LQFRUSRUDWLRQ� RI� 3$-
G��� LQ� WKH� PHPEUDQH� ZLWKRXW� DIIHFWLQJ� WKH�
EDFWHULDO�JURZWK��7KLV�SURWRFRO�DOORZHG�FDU�
U\LQJ�RXW��+�66-105�H[SHULPHQWV�RQ�IUHVK�
EDFWHULD� VDPSOHG� DW� WKHLU�PD[LPXP� JURZWK�
SHUIRUPDQFHV��6DPSOHV�ZHUH�DQDO\VHG�XVLQJ�
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SOXV� HPSOR\pH� GDQV� PRQ� SURMHW� GH� UH�
FKHUFKH�� SRXU� pWXGLHU� OH� PpFDQLVPH� FHOOX�
ODLUH� GH� O¶LQWHUDFWLRQ� GH� OD� PDUHQQLQH�
�SLJPHQW� j� SURSULpWpV� DQWLEDFWpULHQQHV� VH�
FUpWp� SDU� OHV� PLFURDOJXHV�+DVOHD� RVWUHDULD��
DYHF� OD�PHPEUDQH�GHV�EDFWpULHV�SDWKRJqQHV�
GH�9��VSOHQGLGXV��O¶REMHW�GH�PD�SDUWLFLSDWLRQ�
j� FH� FRQJUqV�� pWDLW� OD� SUpVHQWDWLRQ� RUDOH�
G¶XQH�SDUWLH�GH�PHV�UpVXOWDWV�GH�GRFWRUDW��/D�
FRPPXQDXWp� VFLHQWLILTXH� SDUWLFLSDQWH� UH�
JURXSH� SULQFLSDOHPHQW� GHV� SURIHVVHXUHV� HW�
GHV�pWXGLDQWV�GX�PLOLHX�DFDGpPLTXH��/D�SUp�
VHQWDWLRQ� V¶HVW� GpURXOpH� SHQGDQW� OD� MRXUQpH�
GX����RFWREUH������HW�DYDLW�SRXU�WLWUH��³�9L�
EULR�VSOHQGLGXV�PHPEUDQH�OLSLG�GHXWHUDWLRQ��
DQG�LQLWLDO�FKDUDFWHULVDWLRQ�E\��+�VROLG-VWDWH�
105�´��/HV�FRDXWHXUV�pWDLHQW�'URU�(��:DU�
VFKDZVNL� � �,QVWLWXW� GH� %LRORJLH� 3K\VLFR-
&KLPLTXH�� &156� -� 8QLYHUVLWp� 3DULV� 'LGH�
URW���$OH[DQGUH�$��$UQROG� �'pSDUWHPHQW� GH�
&KLPLH��84$0���5pMHDQ�7UHPEOD\��,60(5
-84$5�� HW� ,VDEHOOH�0DUFRWWH� �'pSDUWHPHQW�
GH� &KLPLH�� 84$0��� %ULqYHPHQW�� M¶DL� SX�
SUpVHQWHU� OHV� SUHPLHUV� UpVXOWDWV� GHV� H[Sp�
ULHQFHV� G¶501� DX� GHXWpULXP� TXL� RQW� pWpV�
UpDOLVpHV� VXU� OHV� EDFWpULHV� YLYDQWHV� GH� 9��
VSOHQGLGXV�� /H� ODERUDWRLUH� 0DUFRWWH� ILJXUH�
SDUPL� OHV� UDUHV� ODERUDWRLUHV�G¶501�GDQV� OH�
PRQGH�TXL�pWXGLHQW�OHV�V\VWqPHV�ELRORJLTXHV�
FRPSOH[HV��-¶DL�SX�SUpVHQWHU�OH�SURWRFROH�GH�
PDUTXDJH� LVRWRSLTXH� GH� OD�PHPEUDQH� GH� OD�
EDFWpULH� PDULQH�� DLQVL� TXH� OHV� SUHPLHUV�
VSHFWUHV�REWHQXV�DSUqV�RSWLPLVDWLRQ�GHV�Pp�
WKRGHV�� /HV� DXWUHV� SUpVHQWDWLRQV� GH� FH� FRQ�
JUqV�pWDLHQW�DXVVL�SHUWLQHQWHV�HW�LO�\¶DYDLW�GHV�
GLVFXVVLRQV� VXU� OHV� DSSOLFDWLRQV�GH� OD�501�
VXU� OHV� V\VWqPHV� ELRORJLTXHV�� WHOOHV� TXH� OHV�
PHPEUDQHV�PRGqOHV�HW�OHV�PLFURDOJXHV��'X�
UDQW�OHV�GHX[�MRXUQpHV�HQWLqUHV��LO�\�D�HX�XQH�
GLYHUVLILFDWLRQ� IUDSSDQWH� GDQV� OHV� SUpVHQWD�
WLRQV�RUDOHV��TXL�FRXYUDLHQW�OHV�DVSHFWV�GH�OD�
501�HW�GH�O¶,50��,PDJHULH�SDU�UpVRQQDQFH�
QXFOpDLUH��HW�FH��GDQV�OH�GRPDLQH�LQGXVWULHO��
HQYLURQQHPHQWDO�HW�GH�OD�VDQWp�SXEOLTXH��/H�
FRQJUqV�pWDLW�YUDLPHQW�XQH�RSSRUWXQLWp�SRXU�
GHV� pFKDQJHV� VFLHQWLILTXHV� IUXFWXHX[�� HW�
SRXU� IDLUH� XQ� pWDW� GH� O¶DUW� GH� OD� UHFKHUFKH�
GDQV�PRQ�GRPDLQH��3RXU�SOXV�G¶LQIRUPDWLRQ�
VXU� FH� FRQJUqV� MH� YRXV� LQYLWH� j� YRLU� OH� VLWH�
ZHE� VXLYDQW �� KWWS���SHRSOH�XSHL�FD�FNLUE\�
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WKH� VWDWLF� DV�ZHOO� DV�0DJLF�$QJOH�6SLQQLQJ�
�0$6��� %LRFKHPLFDO� DQDO\VLV� VKRZHG� WKDW�
EDFWHULD� YLDELOLW\� UDWHV� ZHUH� PDLQWDLQHG� DV�
KLJK� DV� ���� DIWHU� 0$6� H[SHULPHQWV�� 2XU�
UHVXOWV�VKRZHG�WKDW�3$-G���ZDV�VXFFHVVIXOO\�
LQFRUSRUDWHG��7KLV�DOORZHG�DQ�LQLWLDO�FKDUDF�
WHULVDWLRQ�RI�OLSLG�SKDVH�DQG�G\QDPLFV�RI�9��
VSOHQGLGXV¶� PHPEUDQHV� E\� PHDVXULQJ� GHX�
WHULXP�VSHFWUDO�PRPHQWV��$F\O�FKDLQ�IOXLGL�
W\�LV�IXUWKHU�GLVFXVVHG�ZLWK�UHVSHFW�WR�GLIIHU�
HQW� WHPSHUDWXUHV� DV�ZHOO� DV� WR� VXSSOHPHQW�
LQJ�XQVDWXUDWHG� IDWW\� DFLGV� WR�3$-G��� LQ� WKH�
JURZWK�PHGLD��� 

$QQH�&DUULHU�–�0DvWULVH��8QLYHUVLWp�/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQWDFKH]� �8�� /DYDO��
HW�3KLOLSSH�%URGHXU��0))3� 
 
&RQJUqV�GH�OD�)LVKHULHV�6RFLHW\�RI�WKH�%UL�
WLVK� ,VOHV�� %DQJRU�� 3D\V� GH�*DOOHV�� ��� DX�
���MXLOOHW������ 

 
&HWWH�ERXUVH�P¶D�DLGpH�j�
SDUWLFLSHU� j� OD� )LVKHULHV�
6RFLHW\� RI� WKH� %ULWLVK�
,VODQGV� �)6%,��� FRQIp�
UHQFH� LQWHUQDWLRQDOH� TXL�
V¶HVW� GpURXOpH� j� %DQJRU�
DX�3D\V�GH�*DOOHV�GX����
DX� ��� MXLOOHW� ������ /D�
FRQIpUHQFH� DYDLW� SRXU�
WLWUH �� )LVK�� JHQHV� DQG�
JHQRPHV �� FRQWULEXWLRQV�
WR� HFRORJ\�� HYROXWLRQ� 	�
PDQDJHPHQW��&HWWH�FRQ�

IpUHQFH�P¶D�SHUPLV�GH�UHQFRQWUHU�OHV�JUDQGV�
DFWHXUV�GH�OD�JpQRPLTXH�GH�OD�FRQVHUYDWLRQ�j�
O¶LQWHUQDWLRQDO� HW� GH� SUpVHQWHU� XQH� DIILFKH�
DYHF� PHV� UpVXOWDWV� SUpOLPLQDLUHV�� 6XLWH� DX[�
pFKDQJHV�DYHF�GLIIpUHQWV�pWXGLDQWV�HW�SURIHV�
VHXUV�SUpVHQWV��M¶DL�SULV�FRQQDLVVDQFH�GH�WUD�
YDX[�VLPLODLUHV�SDUWRXW�VXU� OD�SODQqWH�HW�GHV�
GLIIpUHQWV� VFpQDULRV� GH� JHVWLRQ� DGDSWpV� DX[�
SUREOpPDWLTXHV�VRFLDOHV�HW�SROLWLTXHV�HQ�Gp�
FRXODQW�� &H� IXW� WUqV� IRUPDWHXU� HW� HQULFKLV�
VDQW�� /HV� pFKDQJHV� P¶RQW� DXVVL� SHUPLV� GH�
WLVVHU�XQ�UpVHDX�GH�FRQWDFW�WUqV�XWLOH�SRXU�GH�
IXWXUV� HPSORLV� HW� PrPH� SRXU�P¶DLGHU� DYHF�
FHUWDLQHV� DQDO\VHV� SRXU� WHUPLQHU� PD� PDL�
WULVH�� -¶DL� DXVVL� HX� OD� FKDQFH� GH� UHQFRQWUHU�

'RUWH� %HNNYROG�� XQH� H[SHUWH� LQWHUQDWLRQDOH�
VXU�OHV�EURFKHWV�TXL�SRXUUD�VDQV�GRXWH�EHDX�
FRXS�P¶DSSUHQGUH�HW�P¶D�LQYLWpH�j�pFKDQJHU�
DYHF�HOOH�GDQV�OH�IXWXU��-¶DL�DVVLVWp�j����SUp�
VHQWDWLRQV�RUDOHV����� IODVK-WDONV�HW� OX����DI�
ILFKHV� GXUDQW� OD� VHPDLQH�� /HV� SUpVHQWDWLRQV�
P¶D\DQW� OH� SOXV� PDUTXpH� IXUHQW� FHOOHV� GH�
-HQQ\� 2YHQGHQ�� 'RUWH� %HNNHYROG�� &UDLJ�
3ULPPHU�� -RKDQ� gVWHUJUHQ�� 5RPLQD� +HQ�
ULTXHV� HW�'LDQD� 3D]PLxR--DUDPLOOR�� -H� FRQ�
VHUYH�GH�FHWWH�H[SpULHQFH�EHDXFRXS�GH�QRWHV�
HW� GH� UpIOH[LRQV�TXL�P¶DLGHURQW� JUDQGHPHQW�
j� IRUPXOHU� XQH� GLVFXVVLRQ� FRPSOqWH� HW� Gp�
WDLOOpH�DLQVL�TX¶j�ELHQ�LQWHUSUpWHU�PHV�UpVXO�
WDWV�SRXU�PRQ�PpPRLUH�DLQVL�TXH�SRXU�PRQ�
DUWLFOH��0HUFL�SRXU�YRWUH�DLGH � 
 

*HQHWLF� VWUXFWXUH� RI� 0XVNHOOXQJH� �(VR[�
PDVTXLQRQJ\�� LQ� WKH� 6W�� /DZUHQFH� 5LYHU�
DQG� WKH� LQODQG� ZDWHUV� RI� 4XHEHF�
�&DQDGD���DQ�RYHUYLHZ�RI�WURSK\�ILVKHULHV�
DQG����\HDUV�RI�VWRFNLQJ�DQG�PDQDJHPHQW�
LPSOLFDWLRQV� &DUU LHU �� $QQH��� )HUFKDXG��
$QQH-/DXUH��� -pUpP\� /H/X\HU��� -RKQ� 0��
)DUUHOO��� %URGHXU�� 3KLOLSSH��� %HUQDWFKH]��
/RXLV� 
��,%,6�-�'pSDUWHPHQW�GH�%LRORJLH��,QVWLWXW�GH�
%LRORJLH�,QWpJUDWLYH�HW�GHV�6\VWqPHV��,%,6���
3DYLOORQ� &KDUOHV-(XJqQH-0DUFKDQG�� �����
$YHQXH� GH� OD� 0pGHFLQH�� 8QLYHUVLWp� /DYDO��
4XpEHF��*�9��$���&DQDGD� 
��0LQLVWqUH� GHV� )RUrWV�� GH� OD� )DXQH� HW� GHV�
3DUFV��GLUHFWLRQ�JpQpUDOH�GX�VHFWHXU�FHQWUDO��
GLUHFWLRQ�GH�OD�JHVWLRQ�GH�OD�IDXQH�0DXULFLH–
&HQWUH-GX-4XpEHF�� ���� UXH� /DYLROHWWH�� EX�
UHDX������7URLV-5LYLqUHV��*�$��6���&DQDGD� 
�� 'HSDUWPHQW� RI� (QYLURQPHQWDO� DQG� )RUHVW�
%LRORJ\�� 681<� &ROOHJH� RI� (QYLURQPHQWDO�
6FLHQFH�DQG�)RUHVWU\����)RUHVWU\�'ULYH������
,OOLFN� +DOO�� 6\UDFXVH�� 1<�� ������� 8QLWHG�
6WDWHV 
 
0XVNHOOXQJH��(VR[�PDVTXLQRQJ\��LV�FRQVLG�
HUHG� WKH� VHFRQG� ELJJHVW� IUHVKZDWHU� ILVK� RI�
1RUWK�$PHULFD�DQG�WKXV�LV�RI�JUHDW�HFRORJL�
FDO� DQG� HFRQRPLFDO� LPSRUWDQFH�� ,Q� 4XHEHF�
�&DQDGD���0XVNHOOXQJH�VWRFNLQJV�ZHUH�FRQ�
GXFWHG� IURP� ����� WR� ����� LQ� RUGHU� WR� VXS�
SRUW� WKH�UHFUHDWLRQDO�ILVKHU\�DQG�WKH�VSHFLHV�
ZDV�LQWURGXFHG�LQ�PRUH�WKDQ��� LQODQG�ZDWHU�

�� 

St
ag

es
 e

t 
co

n
g
rè

s 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

VDQWH� GLVFXVVLRQ� LPSOLTXDQW� OHV� H[SHUWV� OHV�
SOXV�UHQRPPpV�GDQV�OH�GRPDLQH��/H�ODERUD�
WRLUH�%HUQDWFKH]�DLQVL�TXH�OH�5$4�RQW�GH�FH�
IDLW� �HW� JUkFH� DX[� DXWUHV� SUpVHQWDWLRQV� SHU�
PLVHV�SDU� OH�5$4�GDQV� OH�FDGUH�GH�FH�FRQ�
JUqV�� REWHQX� XQH� ODUJH� YLVLELOLWp� HW� GLIIXVp�
DLQVL� O¶LPSOLFDWLRQ� GH� VHV� WUDYDX[� GH� UH�
FKHUFKHV� GDQV� OD� JHVWLRQ� GHV� UHVVRXUFHV�
DTXDWLTXHV� 
'¶DXWUH�SDUW�� OD�SDUWLFLSDWLRQ�j�FH�FRQJUqV�D�
SHUPLV� GH� UHQFRQWUHU� GHV� GpYHORSSHXUV� GH�
SURJUDPPHV�TXL�RQW�SX�DLGHU�j�UpVRXGUH�GHV�
SUREOqPHV� ELR-LQIRUPDWLTXHV�� &HWWH� H[Sp�
ULHQFH� FRQWULEXH� QRQ� VHXOHPHQW� j� DYDQFHU�
GDQV� QRV� WUDYDX[� DFWXHOOHPHQW� PHQpV� GDQV�
OH� ODERUDWRLUH� %HUQDWFKH]�� PDLV� VHUYLUD� j�
DXJPHQWHU� QRWUH� SHUIRUPDQFH� ORUV� GH� SUR�
FKDLQHV�DQDO\VHV� 

 
0$.,1*�6(16(�2)�7+(�5(/$7,21�
6+,36�%(7:((1�1(��1%�$1'�1&�72�
:$5'6� '(),1,1*� &216(59$7,21�
7+5(6+2/'6� ,1� $7/$17,&� 6$/0�
21��6$/02�6$/$5� 
)ൾඋർඁൺඎൽ� $QQH-/DXUH�
�� 3ൾඋඋංൾඋ�
&KDUOHV�����$ඉඋංඅ�-XOLHQ���+ൾඋඇൺඇൽൾඓ�&pFL�
OLD� ���'ංඈඇඇൾ�0pODQLH����%ൾඋඇൺඍർඁൾඓ�/RXLV�
�� 
���'pSDUWHPHQW�GH�%LRORJLH��,QVWLWXW�GH�%LR�
ORJLH� ,QWpJUDWLYH� HW� GHV� 6\VWqPHV� �,%,6���
8QLYHUVLWp�/DYDO��4XpEHF��*�9��$��&DQDGD 
���&HQWUH� G¶(FRORJLH� )RQFWLRQQHOOH� HW� (YR�
OXWLYH� �805� ����� &156��� ����� URXWH� GH�
0HQGH��������0RQWSHOOLHU�FHGH[����)UDQFH�� 
���'LUHFWLRQ�GH�OD�IDXQH�DTXDWLTXH��0LQLVWqUH�
GHV�)RUrWV��GH�OD�)DXQH�HW�GHV�3DUFV�GX�4Xp�
EHF������FKHPLQ�6WH-)R\��4XpEHF�*�6��;� 

 

(IIHFWLYH� SRSXODWLRQ� VL]H� RYHU� D� JHQHUDWLRQ�
�1H��RU�RYHU�D�UHSURGXFWLYH�F\FOH��1E���DQG�
WKH�DGXOW�FHQVXV�VL]H��1F��DUH�LPSRUWDQW�SD�
UDPHWHUV� LQ� ERWK� FRQVHUYDWLRQ� ELRORJ\� DQG�
HYROXWLRQDU\� ELRORJ\�� :KLOH� 1H� SURYLGHV�
LQIRUPDWLRQ�UHJDUGLQJ�WKH�UDWH�RI�ORVV�RI�JH�
QHWLF� GLYHUVLW\� DQG� FDQ� EH� WUDFNHG� EDFN� LQ�
WLPH�WR�LQIHU�GHPRJUDSKLF�KLVWRU\�RI�SRSXOD�
WLRQV��1E�UHSUHVHQWV�D�PHWULF�WKDW�PD\�RIWHQ�
EH�PRUH�HDVLO\�TXDQWLILHG�WKDQ�1F�IRU�VKRUW-
WHUP�DEXQGDQFH�PRQLWRULQJ��,Q�WKLV�VWXG\�ZH�
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ERGLHV��7KLV�VWXG\�DLPHG�WR�PHDVXUH�WKH�JH�
QRPLF�VWUXFWXUH�RI�PXVNHOOXQJH�SRSXODWLRQV�
LQ�WKH�6W��/DZUHQFH�5LYHU�V\VWHP�DQG�LQ�WKH�
LQODQG�ZDWHUV� RI� WKH� SURYLQFH�� 7KUHH�PDMRU�
TXHVWLRQV�ZHUH�DGGUHVVHG���L��KRZ�LV�JHQHWLF�
YDULDELOLW\� GLVWULEXWHG� WKURXJK� WKH� V\VWHP��
�LL�� ZKLFK� HQYLURQPHQWDO� DQG� HYROXWLRQDU\�
IDFWRUV� LQIOXHQFH� WKH� FRQWHPSRUDU\� JHQHWLF�
VWUXFWXUH�DQG��LLL��WR�ZKLFK�H[WHQW�SDVW�VWRFN�
LQJ�HYHQWV�KDYH�DIIHFWHG�WKH�LQWHJULW\�RI�QD�
WLYH�SRSXODWLRQV��*HQHWLF�YDULDWLRQ��EDVHG�RQ�
WKRXVDQGV� RI� VLQJOH� QXFOHRWLGH� SRO\PRU�
SKLVPV� �613V�� GHILQHG� E\� *HQRW\SLQJ� E\�
6HTXHQFLQJ� �*%6��� ZDV� DVVHVVHG� RQ� ����
0XVNHOOXQJHV�IURP����GLIIHUHQW�VLWHV��Q ��-
�����6DPSOLQJ�VLWHV�ZHUH�FKRVHQ�LQ�RUGHU�WR�
UHSUHVHQW� WKH� VSHFLHV¶� QDWXUDO� GLVWULEXWLRQ�
UDQJH� WKURXJKRXW� 4XHEHF� DQG� WKH� VLWHV� RI�
PDLQ� LQWHUHVW� IRU� WKH� VSRUW� ILVKHU\��:H�DOVR�
LQFOXGHG� VDPSOHV� IURP� WKH� XSSHU� 6W�� /DZ�
UHQFH�5LYHU��IURP�IRXU�NQRZQ�VRXUFH�SRSX�
ODWLRQV�XVHG�IRU�KLVWRULFDO�VWRFNLQJ�DQG�IURP�
ODNHV�WKDW�KDYH�QHYHU�EHHQ�DOWHUHG�E\�VWRFN�
LQJ��2XU�UHVXOWV�ZLOO�EH�XVHIXO�WR�LGHQWLI\�WKH�
DSSURSULDWH� VSDWLDO� VFDOH� DW� ZKLFK� ILVKHU\�
PDQDJHPHQW� DQG� KDELWDW� SURWHFWLRQ�
PHDVXUHV� VKRXOG� EH� DSSOLHG� LQ� WKH� IXWXUH��
7KH\� ZLOO� DOVR� JLYH� LQVLJKWV� DERXW� WKH� LP�
SDFW� RI� ORQJ� WHUP� VWRFNLQJV� RQ� WKH� JHQHWLF�
LQWHJULW\�RI�DQ�DSH[�SUHGDWRU�VSHFLHV� 

 
$QQH-/DXUH�)HUFKDXG�–�3RVW-'RFWRUDW��8��
/DYDO 
6XSHUYLVLRQ ��/RXLV�%HUQDWFKH]��8��/DYDO� 
 
&RQJUqV�GH�OD�)LVKHULHV�6RFLHW\�RI�WKH�%UL�
WLVK� ,VOHV�� %DQJRU�� 3D\V� GH�*DOOHV�� ��� DX�
���MXLOOHW������ 
 
'H�SDU�OH�WKqPH�GH�VRQ�V\PSRVLXP��© )LVK��
*HQHV��*HQRPHV ��&RQWULEXWLRQ� WR�(FRORJ\��
(YROXWLRQ�DQG�0DQDJHPHQW��HW�VRQ�UD\RQQH�
PHQW� LQWHUQDWLRQDO�� LO�pWDLW�SULPRUGLDO�GH�UH�
SUpVHQWHU�OHV�WUDYDX[�GX�/DERUDWRLUH�%HUQDW�
FKH]� UHODWLIV� DX[� WKpPDWLTXHV� GX� 5pVHDX�
5HVVRXUFHV� $TXDWLTXHV� 4XpEHF� DX� FRQJUqV�
GHV� )LVKHULHV� 6RFLHW\� RI� %ULWLVK� ,VOHV�� /D�
SUpVHQWDWLRQ� GH�PHV� WUDYDX[� VXU� OH� VDXPRQ�
DWODQWLTXH�D�pWp�–�FRPPH�WRXWHV�OHV�SUpVHQWD�
WLRQV�–� ELHQ� UHoXH� HW� D�PHQp�j�XQH� LQWpUHV�
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SURSRVH� DQ� HPSLULFDO� FRQWH[W� WR�:DSOHV� HW�
DO�� �������� ZKR� LQWURGXFHG� D� FRUUHFWLRQ� WR�
ELDV� GXH� WR� RYHUODSSLQJ� JHQHUDWLRQV�� DQG�
FRQVHTXHQWO\� SURSRVH� D� PDWKHPDWLFDO� UHOD�
WLRQVKLS�EHWZHHQ�1H�DQG�1E�IRU�GLUHFW�DSSOL�
FDWLRQ� LQ� $WODQWLF� VDOPRQ� SRSXODWLRQV� LQ�
4XpEHF��&DQDGD��7R�DFKLHYH�WKLV��ZH�LQYHV�
WLJDWH� WKH� VKRUW-WHUP� UHODWLRQVKLS� EHWZHHQ�
1H��1E��DQG�1F�LQ����$WODQWLF�VDOPRQ�SRSX�
ODWLRQV� IURP�4XpEHF��&DQDGD�� JHQRW\SHG�DW�
���� UDQGRPO\� VDPSOHG� \RXQJ-RI-WKH� \HDU�
LQGLYLGXDOV� IRU� �� FRQVHFXWLYH� \HDUV�� 2XU�
PRGHO�DOORZV�SUHGLFW�XS�WR�����RI�D�1H�YDO�
XH� IURP� D� JLYHQ� 1E� HVWLPDWH�� 7KH� UHVXOWV�
VKRZ�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�1E�DQG�
1F� VXJJHVWLQJ� WKDW�� LQ� WKH� FDVH� RI� $WODQWLF�
VDOPRQ�SRSXODWLRQV��1E� LV�DQ�LQGLFDWLYH�SD�
UDPHWHU� IRU� WUDFNLQJ� SRSXODWLRQ� DEXQGDQFH��
+RZHYHU� RXU� PRGHO� DOORZV� SUHGLFWLQJ� 1F�
IURP�1E� YDOXHV� DW� ������ VXJJHVWLQJ� WKDW� D�
ORW� RI� YDULDQFH� LQ�1E�1F� H[LVW� ERWK� DPRQJ�
SRSXODWLRQV� ������� DQG� DPRQJ� \HDUV� IRU� D�
VDPH� SRSXODWLRQ� ���� ���� 7KLV� UHVXOW� LOOXV�
WUDWHV� WKH� QHHG� IRU� WKRURXJK� FDOLEUDWLRQ� RI�
1E�1F� EHIRUH� XVLQJ�1E� LQ�PRQLWRULQJ� SUR�
JUDPV��DV�ZHOO�DV�D�IXOO�XQGHUVWDQGLQJ�RI�WKH�
OLPLWV�RI� VXFK�DSSURDFK��)LQDOO\�ZH�GLVFXVV�
WKH�LPSRUWDQFH�RI�WKHVH�UHVXOWV�IRU�WKH�PDQ�
DJHPHQW� RI�ZLOG� SRSXODWLRQV� E\� XVLQJ� HVWL�
PDWHV�RI�1H��1E��DQG�1F� 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

0DUWLQ� )RUrW� –� 'RFWRUDW�� 8QLYHUVLWp� GX�
4XpEHF�j�5LPRXVNL�,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5��� )UpGpULF� 2OLYLHU� �0XVpH� QDWLRQDO�
G¶+LVWRLUH�QDWXUHOOH��)UDQFH� 
 
&RQJUqV�GH�O¶$VVRFLDWLRQ�IRU�WKH�6FLHQFHV�
RI�/LPQRORJLH�DQG�2FHDQRJUDSKLH��+RQR�
OXOX�� +DZDLL�� e-8�� GX� ��� IpYULHU� DX� ��
PDUV����� 

� 
 ©ௗ/¶$6/2� �����
$TXDWLF� 6FLHQFHV�
0HHWLQJௗª�� XQ� GHV�
SULQFLSDX[� FRQJUqV�
HQ� RFpDQRJUDSKLH� HW�
HQ�VFLHQFHV�GHV�pFR�
V\VWqPHV� DTXDWLTXHV�
DX�PRQGH��V¶HVW�WHQX�
GX� ��� IpYULHU� DX� ��
PDUV� ����� j� +RQR�
OXOX�� +DZDLL�� 86$��
/D� WKpPDWLTXH� GH�

FHWWH�FRQIpUHQFH�pWDLW�©ௗ)URP�WKH�0RXQWDLQV�
WR�WKH�6HDௗª��HOOH�YLVDLW�j�PHWWUH�O¶DFFHQW�VXU�
OD� FRQQHFWLYLWp� GHV� GLIIpUHQWV� pFRV\VWqPHV�
DTXDWLTXHV� HW� DLQVL� j� GpYHORSSHU� OHV� DS�
SURFKHV� PXOWLGLVFLSOLQDLUHV� HW� LQWpJUDWLYHV��
-¶DL�HX�O¶RSSRUWXQLWp�G¶H[SRVHU�XQH�SDUWLH�GH�
PRQ� SURMHW� GH� GRFWRUDW� GDQV� OD� VHVVLRQ� ©ௗ
)RRG� :HE� ,QWHUDFWLRQV�� 7URSKLF� /LQNDJHV�
DQG�2QWRJHQHWLF�1LFKH� 6KLIWVௗª� TXL� UHJURX�
SDLW� GLIIpUHQWHV� SUpVHQWDWLRQV� RUDOHV� HW� DI�
ILFKHV� GRQW� OD� WKpPDWLTXH� pWDLW� ©ௗOHV� OLHQV�
WURSKLTXHV� HQWUH� OHV� RUJDQLVPHVௗª�� 0D� SUp�
VHQWDWLRQ�SRUWDLW�VXU�OHV�SURFHVVXV�GH�PLJUD�
WLRQV�VHFRQGDLUHV�GHV�SRVW-ODUYHV�GH�ELYDOYHV�
HW�QRWDPPHQW�VXU�OH�U{OH�GH�O¶HQYLURQQHPHQW�
WURSKLTXH� GDQV� OH� GpFOHQFKHPHQW� GH�PLJUD�
WLRQV�DFWLYHV��F
HVW-j-GLUH�OLpHV�DX�FRPSRUWH�
PHQW�GH�OD�SRVW-ODUYH��-¶DL�DLQVL�SUpVHQWp�GHV�
UpVXOWDWV�RULJLQDX[�HW�LQQRYDQWV�TXL�RQW�VXV�
FLWp� O¶LQWpUrW� GHV� GLIIpUHQWHV� SHUVRQQHV� SUp�
VHQWHV�� 'H� SOXV�� FHV� FLQT� MRXUV� GH� FRQJUqV�
RQW� pWp� SRXU�PRL� O¶RFFDVLRQ� G¶DVVLVWHU� j� GH�
QRPEUHXVHV� SUpVHQWDWLRQV� HW� G¶pFKDQJHU�
DYHF�GHV�pWXGLDQWV�HW�GHV�FKHUFKHXUV�WUDYDLO�
ODQW� GDQV�GHV�GRPDLQHV� WUqV�YDULpV�� -H� WLHQV�
SDUWLFXOLqUHPHQW�j�UHPHUFLHU�OH�5$4�SRXU�OH�
VRXWLHQ� ILQDQFLHU� TX¶LO� P¶D� DFFRUGp� HW� TXL�
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Saviez-vous que... 
 

'HSXLV� OD� FUpDWLRQ� GX� 5$4��
HQ� ������ OHV� PHPEUHV� GX�
5$4� RQW� SXEOLp� SOXV� GH� ����
DUWLFOHV� HW� UDSSRUWV� VFLHQWL�
ILTXHV�HQ�OLHQ�DYHF�OHV�WKpPD�
WLTXHV� GH� UHFKHUFKH� GX� UH�
JURXSHPHQW� 
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/DXUHQFH�)RUJHW-/DFRXUVLqUHV�–�0DvWULVH��
8QLYHUVLWp�GX�4XpEHF�j�&KLFRXWLPL 
6XSHUYLVLRQ ��3DVFDO�6LURLV��84$&���*HVFKH�
:LQNOHU��84$5�,60(5� 
 
��H� UHQFRQWUH� DQQXHOOH� GX� © /DUYDO� )LVK�
&RQIHUHQFH ª�� 6RORPRQV��0DU\ODQG��e-8��
GX����DX����MXLQ������� 

 
*UkFH� DX� ILQDQFHPHQW�
IRXUQL� SDU� OH�5$4�� M¶DL�
HX� OD�FKDQFH�GH�SDUWLFL�
SHU� j� OD� ��H� UHQFRQWUH�
DQQXHOOH� GX� © /DUYDO�
)LVK� &RQIHUHQFH ª�
FRRUGRQQpH� SDU� OD� VHF�
WLRQ�© (DUO\�/LIH�+LVWR�
U\ ª�GH�O¶$)6��8QH�FHQ�
WDLQH� GH� FKHUFKHXUV� RQW�
SULV� SDUW� j� O¶pYqQHPHQW�
TXL� V¶HVW� GpURXOp� GX� ���
DX����MXLQ������j�6ROR�

PRQ� DX� 0DU\ODQG�� /HV� WKqPHV� GX� UpVHDX�
WURSKLTXH�� GH� O¶RQWRORJLH� HW� GH� OD� V\VWpPD�
WLTXH�� GHV� HIIHWV� PDWHUQHOV� HW� GH� OD� GLVSHU�
VLRQ�RQW�pWp�GpYHORSSpV�DX�FRXUV�GH�OD�FRQ�
IpUHQFH��-¶DL�SDUWLFLSp�j�OD�VpDQFH�GH�SUpVHQ�
WDWLRQ� G¶DIILFKHV� HQ� SUpVHQWDQW� GHV� UpVXOWDWV�
SUpOLPLQDLUHV�GH�PRQ�SURMHW�GH�PDvWULVH�SRU�
WDQW� VXU� OD� VWUXFWXUH� GHV� DVVHPEODJHV� GH�
ODUYHV�HW�GH� MXYpQLOHV�GH�SRLVVRQV�GX�6DLQW-
/DXUHQW� GHSXLV� OH� UpWDEOLVVHPHQW� GX� EDU�
UD\p��&HW�H[HUFLFH�D�PHQp�j�GHV�GLVFXVVLRQV�
WUqV� LQVWUXFWLYHV�� 'DQV� OH� FDGUH� GH� FH� FRQ�
JUqV� LQWHUQDWLRQDO�� M¶DL� pJDOHPHQW�HX� O¶RFFD�
VLRQ� G¶DVVLVWHU� j� GH� QRPEUHXVHV� SUpVHQWD�
WLRQV� GH� FKHUFKHXUV� HW� G¶pWXGLDQWV� JUDGXpV�
DLQVL�TXH�GH�SDUWLFLSHU�j�SOXVLHXUV�VpDQFHV�GH�
UpVHDXWDJH�� -¶DL� SDUWLFXOLqUHPHQW� DSSUpFLp�
pFKDQJHU� DYHF� GHV� pWXGLDQWV�� SURIHVVHXUV� HW�
FKHUFKHXUV� VXU� OHV� DYDQFpHV� HQ� UHFKHUFKH�
GDQV� QRWUH� GRPDLQH� G¶pWXGH�� -¶\� DL� IDLW� GH�
SUpFLHXVHV�UHQFRQWUHV��-H�WLHQV�j�UHPHUFLHU�OH�
5$4�SRXU�VRQ�JpQpUHX[�VRXWLHQ�VDQV�OHTXHO�
MH� Q¶DXUDLV� SX� SUHQGUH� SDUW� j� FHWWH� H[Sp�
ULHQFH�GHV�SOXV�HQULFKLVVDQWHV� 
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P¶D�DLQVL�SHUPLV�GH�SDUWLFLSHU�j�FHWWH�H[Sp�
ULHQFH�H[WUrPHPHQW�HQULFKLVVDQWH�� 
 
$FWLYH� EHKDYLRU� RI� ELYDOYH� SRVW-ODUYDH�
FRQWURO�WKH�VHFRQGDU\�PLJUDWLRQV�LQ�KLJK�
O\�G\QDPLF�FRDVWDO�V\VWHPV 
 
3RVW�IL[DWLRQ�PLJUDWLRQ�SURFHVVHV�DOVR�FDOOHG�
VHFRQGDU\�PLJUDWLRQV�DUH�RIWHQ�LJQRUHG�RU�DW�
OHDVW� XQGHUHVWLPDWHG� LQ� VWXGLHV� RQ� UHFUXLW�
PHQW� RI� EHQWKLF� LQYHUWHEUDWHV� LQFOXGLQJ� EL�
YDOYHV�� �+RZHYHU�� SRVW-VHWWOHPHQW� GLVSHUVDO�
FRXOG�UDGLFDOO\�FKDQJH�WKH�LQLWLDO�SDWWHUQV�RI�
QDWXUDO� UHFUXLWPHQW�� ,Q� RUGHU� WR� DVVHVV� WKH�
LPSRUWDQFH�RI�VXFK�SURFHVVHV�DQG�WULJJHUV�RI�
WKHVH�PLJUDWLRQV� LQ� ELYDOYH� DVVHPEODJHV� RI�
WHPSHUDWH� FRDUVH� VHGLPHQW� WLGDO� KDELWDWV�
IURP�D�KLJKO\�K\GURG\QDPLF�V\VWHP��ZH�GH�
YHORS� DQ� LQ� VLWX� PRQLWRULQJ� LQWHJUDWLQJ� D�
PXOWLVSHFLILF� DSSURDFK�� 'XULQJ� UHFUXLWPHQW�
VHDVRQ� ��� VXPPHU� PRQWKV��� G\QDPLFV� RI�
GULIWHUV�ZDV�FKDUDFWHUL]HG�E\�WKH�XVH�RI�WKUHH�
W\SHV�RI� VHWWOHUV¶� WUDSV�� ,Q�SDUDOOHO�� HQYLURQ�
PHQW��K\GURG\QDPLF�FRQGLWLRQV�DQG� WURSKLF�
UHVRXUFHV� KDYH� EHHQ� PRQLWRUHG�� 7KURXJK�
WKLV� DSSURDFK�� SDVVLYH� PLJUDWLRQ� OLQNHG� WR�
HURVLRQ�GXH�WR�WLGH�DQG�ZDYHV�KDYH�EHHQ�GLV�
FULPLQDWHG�IURP�DFWLYH�PLJUDWLRQV�UHODWHG�WR�
WKH� EHKDYLRU� SRVW� ODUYDH�� 6HFRQGDU\�PLJUD�
WLRQV� ZHUH� REVHUYHG� IRU� ��� ELYDOYHV
� WD[D�
GRPLQDWHG�E\���WD[D�SDUWLFXODUO\�RI�WKH�0\W�
LOLGDH��1XFXOLGDH��6HPHOLGDH��0DFWULGDH�DQG�
/XFLQLGDH� IDPLOLHV�� ,QWHQVH� SRVW-VHWWOHPHQW�
GLVSHUVDO�ZDV�REVHUYHG�DW�WKH�HQG�RI�WKH�UH�
FUXLWPHQW�VHDVRQ�ZLWKRXW�OLQN�WR�K\GUR�VHGL�
PHQWDU\� G\QDPLF� FKDQJHV� VXJJHVWLQJ� WKH�
DFWLYH� QDWXUH� RI� WKHVH� PLJUDWLRQV�� 6RPH� RI�
WKHVH� PLJUDWLRQV� VHHP� WR� EH� UHODWHG� WR� D�
FKDQJH� RI� WKH� SK\WRSODQNWRQ� FRPPXQLW\�
FRPSRVLWLRQ��VXJJHVWLQJ�D�WURSKLF�WULJJHU�RI�
VHFRQGDU\� PLJUDWLRQ�� � 5HVXOWV� ZLOO� EH� GLV�
FXVVHG� LQ� WKH� FRQWH[W� RI� PDQDJHPHQW� RI�
VXFK� ZLOG� SRSXODWLRQV� ZKLFK� FRQVWLWXWH� LQ�
)UHQFK�FRDVWDO�]RQHV�D�VRXUFH�RI�ERWK�FRP�
PHUFLDO�DQG�UHFUHDWLRQDO�ILVKLQJ� 

 
 
 
 
 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

,FKWK\RSODQNWRQ� DQG� MXYHQLOH� ILVK� FRP�
PXQLW\�VWUXFWXUH�LQ�WKH�6W��/DZUHQFH�5LY�
HU� VLQFH� WKH� UH-HVWDEOLVKPHQW� RI� WKH�
6WULSHG�%DVV�SRSXODWLRQ 
 
([WLUSDWHG� E\� WKH� PLG-������ WKH� 6WULSHG�
%DVV� �0RURQH� VD[DWLOLV�� SRSXODWLRQ� RI� WKH�
6W�� /DZUHQFH� 5LYHU� �6/5�� KDV� EHHQ� UH-
LQWURGXFHG� JUDGXDOO\� VLQFH� ������ 7KH� UH-
LQWURGXFWLRQ�RI�DQ�DSH[�SUHGDWRU�VXFK�DV�WKH�
6WULSHG� %DVV� FDQ� UHRUJDQL]H� WKH� IRRG� ZHE�
DQG� WKH� FRPPXQLW\� VWUXFWXUH� RI� DQ� HFRV\V�
WHP�YLD�WURSKLF�FDVFDGHV��7KLV�VWXG\�DLPV�WR�
DVVHVV� WKH� UHODWLYH� FRQWULEXWLRQ� RI� WKH� UH-
HVWDEOLVKHG� 6WULSHG� %DVV� SRSXODWLRQ� WR� WKH�
LFKWK\RSODQNWRQ�DQG�MXYHQLOH�ILVK�FRPPXQL�
W\�VWUXFWXUH� LQ� WKH�6/5��)URP�0D\������ WR�
6HSWHPEHU� ������ ODUYDH� DQG� MXYHQLOHV�ZHUH�
VDPSOHG� DW� ���� VWDWLRQV� XVLQJ� D� %RQJR� QHW�
RU�D�EHDFK�VHLQH��(DFK�ILVK�ZDV�LGHQWLILHG�WR�
WKH� ORZHVW� WD[RQRPLF� OHYHO�� 'LIIHUHQW� DV�
VHPEODJHV� ZHUH� LGHQWLILHG� XVLQJ� PXOWLYDUL�
DWH� DQDO\VHV�� 6WULSHG� %DVV� ODUYDH� DQG� MXYH�
QLOHV� ZHUH� VWURQJO\� DVVRFLDWHG� ZLWK� WKH�
(70��:H� SRVWXODWH� WKDW� WKHUH� LV� D� OLQNDJH�
EHWZHHQ�IHHGLQJ�FRQGLWLRQV�ZLWKLQ�WKH�(70�
DQG� WKH� SUHVHQFH� RI� 6WULSHG� %DVV�� )XUWKHU�
LQYHVWLJDWLRQV� RQ� PHVR-� DQG� PDFUR]RR�
SODQNWRQ� FRPPXQLW\� VWUXFWXUH� LQ� WKH� VDPH�
VWXG\� DUHD� ZLOO� HYDOXDWH� WKH� FORVH� DVVRFLD�
WLRQ�RI�HDUO\�OLIH�VWDJHV�RI�WKH�ILVK�FRPPXQL�
W\��LQFOXGLQJ�WKH�VWULSHG�EDVV�DQG�IRRG�DYDLO�
DELOLW\�DQG�FRPSRVLWLRQ� 
 
0pODQLH� *DLOODUG� –� 'RFWRUDW�� 84$5�
,60(5 
6XSHUYLVLRQ �� &pOLQH� $XGHW� �84$5�� ,6�
0(5���/RXLV�%HUQDWFKH]��8��/DYDO� 

 
$QQXDO� PHHWLQJ� RI�
WKH�6RFLHW\�RI�([SH�
ULPHQWDO� %LRORJ\� j�
%ULJKWRQ�� 8.�� GX� ��
DX���MXLOOHW����� 
 
/H� FRQJUqV� LQWHUQD�
WLRQDO� GH� OD� 6(%� D�
UpXQL� SOXV� GH� ����
SHUVRQQHV� DX�
© %ULJKWRQ� &HQWHU ª��

OH���������HW��� MXLOOHW�������/H�FRQJUqV�pWDLW�
VWUXFWXUp� HQ� FLQT� VHVVLRQV� GH� FRQIpUHQFHV ��
ELRORJLH� DQLPDOH�� ELRORJLH� FHOOXODLUH�� ELROR�
JLH� GHV� SODQWHV�� XQH� VHVVLRQ� SpGDJRJLTXH��
6(%� ��� HW� XQH� VHVVLRQ� PXOWLGLVFLSOLQDLUH�
D[pH�SK\VLRORJLH�HW�ELRORJLH�GH�OD�FRQVHUYD�
WLRQ��'HX[�VHVVLRQV�G¶DIILFKHV�RQW�pWp�RUJD�
QLVpHV�� /HV� FRQIpUHQFHV� SOpQLqUHV� RQW� pWp�
WHQXHV� SDU� OHV� SURIHVVHXUV� &KULV� %DUFOD\�
�*ULIILWK�8QLYHUVLW\��$XVWUDOLD���'L�1HZKDP�
�.LQJ¶V�&ROOHJH� /RQGRQ��8.�� HW� OD� SURIHV�
VHXUH�1DQF\�&XUWLQ� �,PSHULDO�&ROOHJH�/RQ�
GRQ�� 8.��� /D� SURIHVVHXUH� -DQH� /DQJGDOH�
�8QLYHUVLW\� RI� 2[IRUG� HW� OH� SURIHVVHXU�
-DPHV�&ROOLQV��+DUYDUG�8QLYHUVLW\��RQW�WHQX�
DXVVL� GHX[� FRQIpUHQFHV� ORUV� GH� OD�
© :RROKRXVH�/HFWXUH ª�� 
-¶DL�SUpVHQWp�OHV�UHFKHUFKHV�GH�PD�WKqVH�j�OD�
VHVVLRQ�ELRORJLH�DQLPDOH����OH�MHXGL���MXLOOHW�
j� ��K���� /H� WKqPH� GH� FHWWH� MRXUQpH� pWDLW�
© +RZ�GRHV�HQHUJ\�FRQVWUDLQ�HFRORJ\ ª��0D�
SUpVHQWDWLRQ� V¶LQWLWXODLW�� © 9DULDWLRQV� LQ� HQ�
HUJ\� VWRUDJH�PHWDEROLVP� GLVFULPLQDWH� IUHVK�
DQG� EUDFNLVK�VDOWZDWHU� HFRW\SHV� LQ� $PHUL�
FDQ� JODVV� HHOV ª�� 0D� SUpVHQWDWLRQ� LQWUR�
GXLVDLW�OD�QRWLRQ�G¶pFRW\SH�GDQV�XQ�FRQWH[WH�
G¶pFRORJLH� pYROXWLYH�� SUpVHQWDLW� OHV� SULQFL�
SDX[� UpVXOWDWV� SK\VLRORJLTXHV� HW� PROpFX�
ODLUHV�GH�PD�WKqVH�TXL�GpPRQWUHQW�XQH�GLYHU�
JHQFH�GDQV�OHV�VWUDWpJLHV�GH�VWRFNDJH�G¶pQHU�
JLH� FKH]� OHV� pFRW\SHV� G¶HDX� GRXFH� HW� G¶HDX�
VDOpH�VDXPkWUH� GHV� FLYHOOHV� G¶$QJXLOOD� URV�
WUDWD�� (QILQ�� M¶DL� SUpVHQWp� XQ� GHV� PRGqOHV�
GHV�PpFDQLVPHV�SK\VLRORJLTXHV�VRXV-MDFHQWV�
DX[�pFRW\SHV�VXJJpUp�GDQV�OD�GLVFXVVLRQ�Jp�
QpUDOH�GH�PD�WKqVH�� 
3DUWLFLSHU�j�FH�FRQJUqV�IXW�XQH�WUqV�EHOOH�RS�
SRUWXQLWp� SURIHVVLRQQHOOH� JUkFH� DX[� QRP�
EUHXVHV�UHQFRQWUHV�IDLWHV�VXLWH�j�OD�SUpVHQWD�
WLRQ�GH�PHV�UpVXOWDWV��ORUV�GHV�GHX[�VHVVLRQV�
G¶DIILFKHV� HW� ORUV� GHV� GLIIpUHQWHV� DFWLYLWpV�
VRFLR-FXOWXUHOOHV� RUJDQLVpHV� SDU� OH� FRQJUqV��
-¶DL�HX�XQ�JUDQG�SODLVLU�GH�SUHQGUH�FRQQDLV�
VDQFH� GHV� GHUQLqUHV� DYDQFpHV� VFLHQWLILTXHV�
HQ�SK\VLRORJLH�DQLPDOH��HQGRFULQRORJLH��ELR�
ORJLH�PROpFXODLUH�HW�ELRORJLH�GH�OD�FRQVHUYD�
WLRQ�GDQV�OD�VHVVLRQ�ELRORJLH�DQLPDOH�HW�FHOOH�
PXOWLGLVFLSOLQDLUH�� /D� VHVVLRQ� 6(%� �� IXW�
DXVVL� FDSWLYDQWH� SRXU� OHV� QRXYHOOHV� DS�
SURFKHV� SpGDJRJLTXHV� SUpVHQWpHV� SDU� OHV�
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GLIIHUHQWLDO� UHJXODWLRQ� PHFKDQLVPV� UHODWLYH�
WR�HQHUJ\�PHWDEROLVP�EHWZHHQ�HFRW\SHV�DQG�
DOORZ� XV� WR� SURSRVH� D� QHZ� PRGHO� RI� WKH�
SK\VLRORJLFDO� PHFKDQLVPV� XQGHUO\LQJ� WKH�
UHFUXLWPHQW� RI� IUHVKZDWHU� DQG� EUDFNLVK�
VDOWZDWHU� HFRW\SH� LQ� $PHULFDQ� JODVV� HHO��
7KLV�QHZ�ELRORJLFDO�LQIRUPDWLRQ�FRQWULEXWHV�
WR� WKH� EXLOGLQJ� NQRZOHGJH� RQ� WKH� GLVWULEX�
WLRQ�RI� HFRW\SHV� DQG�RQ� WKH� LQWHUQDO� IDFWRUV�
LQYROYHG� LQ� JODVV� HHO� PLJUDWLRQ� UHJXODWLRQ��
JLYLQJ�QHZ�LQGLFDWLRQV�WR�LPSURYH�FRQVHUYD�
WLRQ� PHDVXUH� IRU� WKLV� VSHFLHV� GHFODUHG�
³WKUHDWHQHG´�LQ�&DQDGD� 

/XFLH�*UHFLDV�–�'RFWRUDW��8QLYHUVLWp�/DYDO 
6XSHUYLVLRQ ��1DGLD�$XELQ-+RUWK��8��/DYDO� 
 

&RQJUqV�GH�OD�6RFLHW\�IRU�,QWHJUDWLYH�DQG�
&RPSDUDWLYH� %LRORJ\�� 1RXYHOOH� 2UOpDQV��
/RXLVLDQH��e-8��GX���DX���MDQYLHU����� 

 
/H� FRQJUqV� © 6,&% ª�
TXL�V¶HVW�WHQX�j�OD�1RX�
YHOOH� 2UOpDQV�� /RXL�
VLDQH�� DYDLW� FRPPH� LQ�
WpUrW� O¶LQWpJUDWLRQ� GH�
SOXVLHXUV� GLVFLSOLQHV�
DOODQW�GH� O¶pFRORJLH�j� OD�
JpQRPLTXH�� ����� SDUWL�
FLSDQWV� pWDLHQW� SUpVHQWV�
SURYHQDQW�GH�QRPEUHX[�
SD\V�� 3RXU� PD� SDUW�� MH�
IDLVDLV�SDUWLH�GH�OD�'LYL�

VLRQ� RI� $QLPDO� %HKDYLRXU�� TXL� UHJURXSH�
O¶HQVHPEOH� GHV� pWXGHV� VXU� OH� FRPSRUWHPHQW�
DQLPDO��3DUWLFLSHU�j�FH�JHQUH�GH�FRQJUqV�SHU�
PHW�DX[�VFLHQWLILTXHV�GH�FUpHU�GHV�FROODERUD�
WLRQV�DYHF�GHV�SHUVRQQHV�GH�GLVFLSOLQHV�GLI�
IpUHQWHV�� /D� SOXSDUW� GHV� SHUVRQQHV� TXL�
pWDLHQW� SUpVHQWHV� pWDLHQW� GHV� pFRORJLVWHV� RX�
GHV�SK\VLRORJLVWHV��TXL�P¶RQW�JXLGpH�GDQV�FH�
SURMHW�DPELWLHX[�HW�QRYDWHXU� 
'H�SOXV��ORUV�GH�FH�FRQJUqV��M¶DL�HX�OD�SRVVL�
ELOLWp� G¶pFRXWHU� GH� QRPEUHXVHV� DXWUHV� SUp�
VHQWDWLRQV� TXL� P¶RQW� SHUPLV� GH� YRLU� OD�
JUDQGH� GLYHUVLWp� G¶pWXGHV� GDQV� OH� GRPDLQH�
GH�O¶pFRORJLH�HW�GH�OD�ELRORJLH�HQ�JpQpUDO�HW�
TXL�P¶RQW�GRQQp�GHV�LGpHV�j�LQWpJUHU�j�PRQ�
SURMHW�� FRPPH� OD� PDQLqUH� GH� SUpVHQWHU� GHV�
UpVXOWDWV�G¶pWXGHV�FRPSRUWHPHQWDOHV� 
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SURIHVVHXUV�� -¶DL� DXVVL� WUqV� DSSUpFLp� OD� VHV�
VLRQ� GvQHU� © 0HHW� WKH� \RXQJ� DFDGHPLFV ª�
GXUDQW� ODTXHOOH� GHV� FRQVHLOV� © DSUqV� GRFWR�
UDW ª�QRXV�RQW�pWp�GRQQpV�SRXU�QRXV�DLJXLOOHU�
GDQV� QRWUH� VWUDWpJLH� SURIHVVLRQQHOOH� HW� QRV�
UHFKHUFKHV�GH�SURMHWV��-H�WLHQV�j�UHPHUFLHU�OD�
6(%�SRXU�FH�EHDX�FRQJUqV�HW�SRXU�OD�ERXUVH�
GH�YR\DJH�TXL�P¶D�pWp�RFWUR\pH��-H�VRXKDLWH�
DXVVL� UHPHUFLHU� OH�5$4�SRXU� O¶DSSXL� ILQDQ�
FLHU�DWWULEXp�SRXU�FH�FRQJUqV�LQWHUQDWLRQDO� 
 
9DULDWLRQV� LQ� HQHUJ\� VWRUDJH�PHWDEROLVP�
GLVFULPLQDWH�IUHVK�DQG�EUDFNLVK�VDOWZDWHU�
HFRW\SHV�LQ�$PHULFDQ�JODVV�HHOV 
0pODQLH� *DLOODUG��� /RXLV� %HUQDWFKH]��� &p�
OLQH�$XGHW�� 
��8QLYHUVLWp�4XpEHF�j�5LPRXVNL��,QVWLWXW�GHV�
6FLHQFHV�GH�OD�0HU� 
��8QLYHUVLWp�/DYDO�� ,QVWLWXW�GH�ELRORJLH�LQWp�
JUDWLYH�HW�GHV�V\VWqPHV 
 
5HFHQWO\�� GLIIHUHQW� HFRW\SHV� FKDUDFWHUL]HG�
E\� WKHLU� PLJUDWLRQ� IRUP�� KDYH� EHHQ� JHQHW�
LFDOO\�GRFXPHQWHG�LQ�WKH�$PHULFDQ�HHO��$Q�
JXLOOD�URVWUDWD��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�
YHULI\�LI�HQHUJ\�VWDWXV�DQG�GLIIHUHQWLDO�DELOL�
WLHV�LQ�PRELOL]LQJ�HQHUJ\�UHVHUYHV�FRXOG�GLV�
FULPLQDWH� IUHVKZDWHU� DQG� EUDFNLVK�VDOWZDWHU�
HFRW\SHV��7R� GR� VR�� DQDO\VHV�ZHUH� GRQH� RQ�
JODVV� HHOV� DW� UHFUXLWPHQW� DFFRUGLQJ� WR� ORFD�
WLRQ�RI�FDSWXUH��GDWH�DQG�VDOLQLW\�SUHIHUHQFH�
XVLQJ�HFR-SK\VLRORJLFDO�DQG�PROHFXODU�WRROV��
6DOLQLW\� SUHIHUHQFH� GLG� QRW� GLIIHU� EHWZHHQ�
HFRW\SHV�� ,QVWHDG�� ZH� REVHUYHG� VSDWLDO� DQG�
WHPSRUDO� YDULDWLRQV� DGGLQJ� WR� WKH� ERG\� RI�
HYLGHQFH�RI�JHQHWLF�DQG�HQYLURQPHQWDO�FRQ�
WUROV�LQ�WKH�GLIIHUHQWLDWLRQ�RI�HFRW\SHV��&RP�
SDUHG� WR� WKH�EUDFNLVK�VDOWZDWHU� HFRW\SH�� WKH�
IUHVKZDWHU�HFRW\SH�ZDV�ODUJHU�DQG�PRUH�SLJ�
PHQWHG�� KDG� ����� �� OHVVHU� WULDF\OJO\FHURO�
FRQWHQW�DQG��������KLJKHU�JO\FRJHQ�FRQWHQW��
DQG� RYHUH[SUHVVHG� ����� DQG� ����� WLPHV� UH�
VSHFWLYHO\�WKH�WUDQVFULSWV�RI�ELOH�VDOW�DFWLYDW�
HG� DQG� WULDF\OJO\FHURO� OLSDVHV��1R� YDULDWLRQ�
LQ� WUDQVFULSWV� RI� JO\FRJHQ� SKRVSKRU\ODVH��
OHSWLQ� DQG� JKUHOLQ� ZDV� REVHUYHG� EHWZHHQ�
HFRW\SHV�� )RU� ERWK� HFRW\SHV�� OHYHO� RI� SLJ�
PHQWDWLRQ�ZDV�KLJKHU�DQG�HQHUJHWLF�UHVHUYHV�
ZHUH�OHVVHU�LQ�JODVV�HHOV�DUULYLQJ�WZR�ZHHNV�
ODWHU�� 2XU� UHVXOWV� VXJJHVW� WKH� H[LVWHQFH� RI�
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,V� WKH�VWLFNOHEDFN�PDQLSXODWHG�E\� LWV�SD�
UDVLWLF� IODWZRUP"� &RPELQLQJ� SKHQRW\SLF�
HQJLQHHULQJ� DQG� WUDQVFULSWRPLF� DS�
SURDFKHV� �%HVW� 6WXGHQW� 3UHVHQWDWLRQ� IRU�
2UDO� SUHVHQWDWLRQ� –� 'LYLVLRQ� RI� $QLPDO�
%HKDYLRU� 
/XFLH� *UHFLDV��� )UDQoRLV� 2OLYLHU� +pEHUWï��
&KORp� %HUJHUï� DQG� ,DLQ� %DUEHUð�� 1DGLD�
$XELQ-+RUWKï� 
�'pSDUWHPHQW� GH�%LRORJLH� HW� ,QVWLWXW� GH�%L�
RORJLH� ,QWpJUDWLYH� HW� GHV� 6\VWqPHV� �,%,6���
8QLYHUVLWp�/DYDO��4XHEHF��&DQDGD 
�'HSDUWPHQW� RI� %LRORJ\�� &ROOHJH� RI� 0HGL�
FLQH�� %LRORJLFDO� 6FLHQFHV� DQG� 3V\FKRORJ\��
8QLYHUVLW\� RI� /HLFHVWHU�� /HLFHVWHU�� 8QLWHG�
.LQJGRP 
 
6WLFNOHEDFNV� �*DVWHURVWHXV� DFXOHDWXV�� LQ�
IHFWHG� E\� WKH� SDUDVLWLF� IODWZRUP� 6FKLVWR�
FHSKDOXV�VROLGXV�VKRZ�GUDPDWLF�FKDQJHV� LQ�
SKHQRW\SH�� LQFOXGLQJ� D� ORVV� RI� VSHFLHV-
W\SLFDO� EHKDYLRXUDO� UHVSRQVHV� WR� SUHGDWRUV��
7KH� WLPLQJ� RI� KRVW� EHKDYLRXU� FKDQJH� FRLQ�
FLGHV�ZLWK�WKH�GHYHORSPHQW�RI�WKH�SDUDVLWH�WR�
DQ�LQIHFWLYH�VL]H�WR�LWV�ILQDO�KRVW��D�SLVFLYR�
URXV� ELUG�� WR� UHSURGXFH��PDNLQJ� LW� DQ� LGHDO�
PRGHO� IRU� VWXG\LQJ� WKH� PHFKDQLVPV� RI� LQ�
IHFWLRQ-LQGXFHG� EHKDYLRXUDO� PRGLILFDWLRQ��
+RZHYHU��ZKHWKHU� WKH� ORVV� RI� DQWL-SUHGDWRU�
EHKDYLRXU�LV�D�E\-SURGXFW��H�J��LPPXQH�KRVW�
UHVSRQVH�� RU� D� VLGH-HIIHFW� RI� LQIHFWLRQ� �H�J��
HQHUJHWLF� ORVV��� RU�ZKHWKHU� LW� UHIOHFWV� GLUHFW�
PDQLSXODWLRQ�E\�WKH�SDUDVLWH�UHPDLQV�FRQWUR�
YHUVLDO��7R�XQGHUVWDQG�WKH�SK\VLRORJLFDO�PH�
FKDQLVPV� WKDW� JHQHUDWH� WKLV� EHKDYLRXUDO�
FKDQJHV�� ZH� XVHG� WZR� DSSURDFKHV� WR� WHVW�
SUHGLFWLRQV� DULVLQJ� IURP� WKHVH� K\SRWKHVHV��
)LUVW�� ZH� XVHG� SKHQRW\SLF� HQJLQHHULQJ� WR�
UHSOLFDWH� WKH� EHKDYLRXUDO� PRGLILFDWLRQV� E\�
H[SRVLQJ� KHDOWK\� LQGLYLGXDOV� WR� GLIIHUHQW�
WUHDWPHQWV�� LQFOXGLQJ� LPPXQLW\� DFWLYDWLRQ�
�EDFWHULDO� OLSRSRO\VDFFKDULGHV�� DQG� IDVWLQJ��
RU�E\�SKDUPDFRORJLFDOO\�LQKLELWLQJ�WKH�VWUHVV�
D[LV� �D� VHOHFWLYH� VHURWRQLQ� UH-XSWDNH� LQKLEL�
WRU�� IOXR[HWLQH� RU� D� EHQ]RGLD]HSLQH�� R[D]H�
SDP��� :H� WKHQ� SHUIRUPHG� VL[� EHKDYLRXUDO�
WHVWV�� NQRZQ� WR� EH� PRGLILHG� E\� 6�� VROLGXV��
DFWLYLW\�� JHRWD[LV�� VRFLDELOLW\�� SKRWRWD[LV��
DQWL-SUHGDWRU� UHVSRQVH� DQG� ODWHQF\� WR� IHHG��

$OWKRXJK�ZH�ZHUH�DEOH�WR�FKDQJH�LQGLYLGXDO�
EHKDYLRXUV�ZLWK�FHUWDLQ�WUHDWPHQWV��ZH�ZHUH�
QRW� DEOH� WR� UHSOLFDWH� WKH� HQWLUH� EHKDYLRXUDO�
V\QGURPH� RI� D� SDUDVLWL]HG� ILVK�� 2XU� UHVXOWV�
VXJJHVW� WKDW� WKH� LPSDFW�RI�6��VROLGXV�RQ� WKH�
VWLFNOHEDFN�PLJKW�EH�RI� D�PXOWLIDFWRULDO�QD�
WXUH�� 7KH� EHKDYLRXU� FKDQJHV� REVHUYHG� LQ�
LQIHFWHG� ILVK� PD\� EH� GXH� WR� WKH� FRPELQHG�
HIIHFWV�RI�PRGLI\LQJ�WKH�VWUHVV�D[LV��WKH�ODFN�
RI�HQHUJ\��DQG�WKH�DFWLYDWLRQ�RI�WKH�LPPXQH�
V\VWHP��+RZHYHU�� IOXR[HWLQH� VHHPV� WR� EH� D�
JRRG�FDQGLGDWH� WR� UHSOLFDWH�VRPH�EHKDYLRXU�
RI� LQIHFWHG� VWLFNOHEDFNV�� 7KLV� VXJJHVWV� WKDW�
LI�6�� VROLGXV�GRHV�PRGLI\� WKH� VWUHVV� D[LV� RI�
LWV� KRVW�� LW� LV� PRUH� OLNHO\� WKDW� LW� GRHV� WKLV�
WKURXJK� WKH� SUHVHQFH� RI� VHURWRQLQ� LQ� WKH�
EUDLQ� 
7KHUHIRUH��IRU�RXU�VHFRQG�DSSURDFK��ZH�XVHG�
DQ�51$-6HT�DQDO\VLV�WR�FRPSDUH�WKH�ZKROH-
EUDLQ�WUDQVFULSWRPH�RI�KHDOWK\��H[SRVHG��EXW�
QRW�LQIHFWHG���LQIHFWHG�DQG�SKDUPDFRORJLFDO�
O\�PDQLSXODWHG� �IOXR[HWLQH�� VWLFNOHEDFNV�� WR�
GHILQH�D�JHQRPLF�VLJQDWXUH�RI�6FKLVWRFHSKD�
OXV�LQIHFWLRQ�LQ�WKH�KRVW�EUDLQ��DQG�WR�XQFR�
YHU� RYHUODSV� LQ� WUDQVFULSWRPHV� EHWZHHQ� LQ�
IHFWHG�DQG�IOXR[HWLQHWUHDWHG�ILVK��2XU�UHVXOWV�
VXJJHVW�WKDW�LQIHFWHG�ILVK�PRGLI\�WKH�H[SUHV�
VLRQ� RI� NH\� PHWDEROLF� JHQHV� DQG� VRPH� RI�
WKHP� RYHUODS� ZLWK� IOXR[HWLQH-WUHDWHG� ILVK�
VSHFLILF� JHQHV�� 2XU� XVH� RI� D� FRPELQHG� DS�
SURDFK� WR� XQFRYHU� WKH� FDXVHV� RI� EHKDYLRXU�
PRGLILFDWLRQ�E\�D�SDUDVLWH�ZLOO�FRQWULEXWH�WR�
VKHG� D� QHZ� OLJKW� RQ� WKLV� SDUDVLWH-KRVW� LQWH�
UDFWLRQ� 
 
)UDQoRLV� 2OLYLHU� +pEHUW� –� 'RFWRUDW�� 8��
/DYDO 
6XSHUYLVLRQ ��1DGLD�$XELQ-+RUWK��8��/DYDO� 
 
&RQJUqV�GH�OD�6RFLHW\�IRU�,QWHJUDWLYH�DQG�
&RPSDUDWLYH� %LRORJ\�� 1RXYHOOH-2UOpDQV��
/RXLVLDQH��e-8��GX���DX����MDQYLHU����� 
 
/H�FRQJUqV�DXTXHO� M¶DL�SDUWLFLSp�GX���DX����
MDQYLHU������UHJURXSDLW�XQ�JUDQG�QRPEUH�GH�
ODERUDWRLUHV� SURYHQDQW� G¶XQLYHUVLWpV� GLVWUL�
EXpHV�DX[�TXDWUH�FRLQV�GX�JOREH��0D�FRQWUL�
EXWLRQ� FRQVLVWDLW� j� SUpVHQWHU�� j� O¶RUDO�� OHV�
SOXV� UpFHQWV�GpYHORSSHPHQWV�GH�PRQ�SURMHW�
GH� WKqVH��F¶HVW-j-GLUH�OHV�PpFDQLVPHV�GH�Up�
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QDO�DYLDQ�KRVW��5HVXOWV�IURP�RXU�GLIIHUHQWLDO�
JHQH�H[SUHVVLRQ�DQDO\VLV�VKRZ�PDMRU�UHSUR�
JUDPPLQJ� HYHQWV� DPRQJ� GHYHORSPHQWDO�
VWDJHV��7KH� ILQDO�KRVW�VWDJH� LV�FKDUDFWHUL]HG�
E\�D�VWURQJ�DFWLYDWLRQ�RI� UHSURGXFWLYH�SDWK�
ZD\V� DQG� UHGR[� KRPHRVWDVLV�� 7KH� DWWDLQ�
PHQW� RI� LQIHFWLYLW\� LQ� WKH� ILVK� LQWHUPHGLDWH�
KRVW�–�ZKLFK�SUHFHGHV� VH[XDO�PDWXUDWLRQ� LQ�
WKH�ILQDO�KRVW�DQG�LV�DVVRFLDWHG�ZLWK�KRVW�EH�
KDYLRXU� FKDQJHV� –� LV� PDUNHG� E\� WUDQVFULS�
WLRQ� RI� JHQHV� LQYROYHG� LQ� QHXUDO� SDWKZD\V�
DQG�VHQVRU\�SHUFHSWLRQ��2XU� UHVXOWV� VXJJHVW�
WKDW� XQ-DQQRWDWHG� DQG� 6�� VROLGXV-VSHFLILF�
JHQHV�FRXOG�SOD\�D�GHWHUPLQDQW�UROH�LQ�KRVW-
SDUDVLWH� PROHFXODU� LQWHUDFWLRQV� UHTXLUHG� WR�
FRPSOHWH� WKH� SDUDVLWH¶V� OLIH� F\FOH�� 2XU� UH�
VXOWV� SHUPLW� IXWXUH� FRPSDUDWLYH� DQDO\VHV� WR�
KHOS�GLVHQWDQJOH�VSHFLHV-VSHFLILF�SDWWHUQV�RI�
LQIHFWLRQ� IURP� FRQVHUYHG�PHFKDQLVPV�� XOWL�
PDWHO\� OHDGLQJ� WR� D� EHWWHU� XQGHUVWDQGLQJ� RI�
WKH�PROHFXODU�FRQWURO�DQG�HYROXWLRQ�RI�FRP�
SOH[�OLIH�F\FOHV� 

 
+HQULN�.XVFKH�–�3RVW-GRFWRUDW��8QLYHUVLWp�
/DYDO 
6XSHUYLVLRQ ��/RXLV�%HUQDWFKH]��8��/DYDO� 
 
&RQJUqV�GH�OD�)LVKHULHV�6RFLHW\�RI�WKH�%UL�
WLVK� ,VOHV�� %DQJRU�� 3D\V� GH�*DOOHV�� ��� DX�
���MXLOOHW������ 

 
7KH�VFLHQWLILF�FRQIHU�
HQFH� HQWLWOHG� ³)LVK��
*HQHV� 	� *HQRPHV� –�
&RQWULEXWLRQV� WR�
(FRORJ\�� (YROXWLRQ�
DQG� 0DQDJHPHQW´� ,�
DWWHQGHG� LQ� %DQJRU�
�8.��ZDV�D�JUHDW�VXF�
FHVV� IRU�PDQ\� GLIIHU�
HQW� UHDVRQV��:LWK�DS�
SUR[LPDWHO\�����FRQ�
WULEXWLQJ� SUHVHQWHUV�
IURP� ��� QDWLRQV� LW�

ZDV� D� YHU\� LQWHUQDWLRQDO� FRQIHUHQFH� HYHQW�
�VHH� SKRWRJUDSK� EHORZ��� )XUWKHUPRUH�� WKH�
VFLHQWLILF�TXDOLW\�RI� WKH� WDONV�DQG� WKH�SRVWHU�
SUHVHQWDWLRQ�ZDV�RXWVWDQGLQJ�ZLWK�QR�H[FHS�
WLRQ�� 7KH� IDFW� WKDW� PDQ\� HDUO\� FDUHHU� UH�
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JXODWLRQ�JpQLTXH�LPSOLTXpV�GDQV�OHV�LQWHUDF�
WLRQV�K{WH-SDUDVLWH�j�O¶LQWpULHXU�G¶XQ�V\VWqPH�
ODFXVWUH�� $YHF� HQYLURQ� ����� SDUWLFLSDQWV�
SURYHQDQW� QRWDPPHQW� GX� &DQDGD� HW� GHV�
eWDWV-8QLV�� HQ� SOXV� G¶XQH� GL]DLQH� G¶DXWUHV�
SD\V�� LO� V¶DJLW�GH� O¶XQ�GHV�SOXV�JURV� UHJURX�
SHPHQWV�GH�ELRORJLVWHV�HQ�$PpULTXH�� -¶\� DL�
QRWDPPHQW� UHQFRQWUp� SOXVLHXUV� FKHUFKHXUV�
HW� pWXGLDQWV� GRQW� OHV� DFWLYLWpV� GH� UHFKHUFKH�
JUDYLWHQW� DXWRXU� GHV� LQWHUDFWLRQV� K{WH-
SDUDVLWH� HW� GH� OD� ELRORJLH� GHV� V\VWqPHV�� OH�
VXMHW�SULQFLSDO�GH�PRQ�GRFWRUDW��/H�FRQJUqV�
P¶D�QRWDPPHQW� GRQQp� O¶RFFDVLRQ� GH� GLVFX�
WHU� HW� GH� UpIOpFKLU� DYHF� GLIIpUHQWV� pWXGLDQWV�
JUDGXpV�VXU�OD�SHUWLQHQFH�GH�GLIIpUHQWHV�Pp�
WKRGHV� G¶DQDO\VH� SRXU� FRPSUHQGUH� OHV� UHOD�
WLRQV� pFRORJLTXHV� FRPSOH[HV� TXL� V¶H[HUFHQW�
DX�VHLQ�GHV�pFRV\VWqPHV� 
2XWUH�FHV�VpDQFHV�GH�UpVHDXWDJH�� M¶DL�SX�DV�
VLVWHU� j� GH� QRPEUHXVHV� SUpVHQWDWLRQV� G¶pWX�
GLDQWV� JUDGXpV� SRUWDQW� VXU� GLYHUV� VXMHWV� UH�
OLpV�GH�SUqV�RX�GH�ORLQ�j�PRQ�SURMHW��-¶DL�QR�
WDPPHQW�DVVLVWp�j�SOXVLHXUV�EORFV�GH�SUpVHQ�
WDWLRQV� SRUWDQW� VXU� OHV� WKqPHV� GH� OD� JpQR�
PLTXH�pYROXWLYH��GH�OD�SK\VLRORJLH�GX�GpYH�
ORSSHPHQW�� GH� O¶LPSDFW� GHV� FKDQJHPHQWV�
FOLPDWLTXHV�VXU� OD�VDQWp�JOREDOH�GHV�pFRV\V�
WqPHV� HW� GX� U{OH� GH� OD� SODVWLFLWp� SKpQRW\�
SLTXH�GDQV�O¶DGDSWDWLRQ�DX[�HQYLURQQHPHQWV�
FKDQJHDQWV� 
 

7LWOH��0DMRU�KRVW�WUDQVLWLRQV�DUH�PRGXODW�
HG� WKURXJK� WUDQVFULSWRPH-ZLGH� UHSUR�
JUDPLQJ� HYHQWV� LQ� 6FKLVWRFHSKDOXV� VROL�
GXV��D�WKUHHVSLQH�VWLFNOHEDFN�SDUDVLWH 
3DUDVLWHV�ZLWK�FRPSOH[� OLIH�F\FOHV�KDYH�GH�
YHORSHG� QXPHURXV� SKHQRW\SLF� VWUDWHJLHV��
FORVHO\� DVVRFLDWHG� ZLWK� GHYHORSPHQWDO�
HYHQWV�� WR� HQDEOH� WKH� H[SORLWDWLRQ� RI� GLIIHU�
HQW�HFRORJLFDO�QLFKHV�DQG�IDFLOLWDWH�WUDQVPLV�
VLRQ�EHWZHHQ�KRVWV��+RZ�WKHVH�HQYLURQPHQ�
WDO�VKLIWV�DUH�UHJXODWHG�IURP�D�PHWDEROLF�DQG�
SK\VLRORJLFDO� VWDQGSRLQW�� KRZHYHU�� VWLOO� UH�
PDLQ� WR� EH� IXOO\� HOXFLGDWHG�� :H� H[DPLQHG�
WKH� WUDQVFULSWRPLF�UHVSRQVH�RI�6FKLVWRFHSK�
DOXV�VROLGXV��D� WURSKLFDOO\-WUDQVPLWWHG�SDUD�
VLWH� ZLWK� D� FRPSOH[� OLIH� F\FOH�� RYHU� WKH�
FRXUVH�RI�LWV�GHYHORSPHQW�LQ�DQ�LQWHUPHGLDWH�
KRVW�� WKH� WKUHHVSLQH� VWLFNOHEDFN�� DQG� WKH� IL�
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VHDUFKHUV� ZHUH� JLYLQJ� RUDO� WDONV� RU� SRVWHU�
SUHVHQWDWLRQ�PDGH�WKLV�D�YHU\�\RXQJ�DQG�G\�
QDPLF�HYHQW��7KH�FRQIHUHQFH�ZDV�GHILQLWHO\�
WKH�PRVW�UHOHYDQW�VFLHQWLILF�HYHQW�,�DWWHQGHG�
VR�IDU�GXULQJ�P\�\RXQJ�FDUHHU�DQG� ,�ZRXOG�
OLNH� WR� IXUWKHU� GHYHORS� P\� FDUHHU� WRZDUGV�
WKH� VFRSH�RI� WKLV�FRQIHUHQFH�HYHQW��7KH� DS�
SOLFDWLRQ� RI� HYROXWLRQDU\� ELRORJ\� WRROV�� LQ�
SDUWLFXODU� JHQHWLFV� DQG� JHQRPLF� WHFKQROR�
JLHV�� LQ� DQ� DSSOLHG� ILVKHULHV� FRQWH[W� WR� LP�
SURYH� ILVKHULHV� HFRORJ\� DQG� ILVKHULHV� PDQ�
DJHPHQW� KDV� EHHQ� LQFUHDVHG� VLJQLILFDQWO\�
GXULQJ� WKH� ODVW� \HDUV��)RU�GHFDGHV�� WKH�ILVK�
LQJ�SUHVVXUHV�RQ�QDWXUDO�SRSXODWLRQV�DQG�WKH�
SURSRUWLRQ�RI� ILVK� UDLVHG� LQ� DTXDFXOWXUH�KDV�
LQFUHDVHG� GUDPDWLFDOO\�� &RQVHTXHQWO\�� D�
WKRURXJK� XQGHUVWDQGLQJ� RI� WKH�PHFKDQLVPV�
HQVXULQJ�ELRGLYHUVLW\�LQ�H[SORLWHG�ILVK�SRSX�
ODWLRQV�LV�FUXFLDO�IRU�WKH�IXWXUH�DYDLODELOLW\�RI�
WKLV�YDOXDEOH�DTXDWLF�UHVRXUFH��:LWK�P\�FRQ�
IHUHQFH�SUHVHQWDWLRQ�RQ�WKH�JHQHWLF�DUFKLWHF�
WXUH� RI� VHD� DJH� LQ� $WODQWLF� VDOPRQ� ,� UDLVHG�
FRQVLGHUDEOH� DWWHQWLRQ�E\� GLVFXVVLQJ� WKH� UH�
VXOWV� ZLWK� PDQ\� GLIIHUHQW� UHVHDUFKHUV�� LQ�
FOXGLQJ� VHYHUDO� NH\� QRWH� VSHDNHUV� RI� WKLV�
FRQIHUHQFH�� 7KH� UHVHDUFKHUV� WKDW� GLVFXVVHG�
P\�SRVWHU�ZLWK�PH�DJUHHG�RQ� WKH� ODUJH�SR�
WHQWLDO�RI�P\�ZRUN�WR�VHUYH�DV�VWDUWLQJ�SRLQW�
IRU� DQ� LPSURYHG� ILVKHULHV� PDQDJHPHQW� RI�
$WODQWLF� VDOPRQ� DQG� IRU� WKH� UHVWRUDWLRQ� RI�
QDWXUDO�OLIH�KLVWRU\�YDULDWLRQ�IRU�WKH�$WODQWLF�
VDOPRQ�SRSXODWLRQV�LQ�1RUWK�$PHULFD��*LY�
HQ�WKH�EURDG�LPSOLFDWLRQV�RI�P\�ZRUN��,�DP�
HQWKXVLDVWLF� WR� SXEOLVK� WKLV�ZRUN� LQ� D� KLJK-
UDQNLQJ� MRXUQDO� DV� VRRQ� DV� SRVVLEOH�� ,� DP�
YHU\� WKDQNIXO� WR� WKH� 5$4� FRPPLWWHH� IRU�
VXSSRUWLQJ�P\�SDUWLFLSDWLRQ�RI�WKLV�VFLHQWLILF�
HYHQW��7KDQN�\RX�YHU\�PXFK�DQG�EHVW�ZLVK�
HV� 
 
*(1(7,&� 9$5,$7,21� ,1� 1257+�
$0(5,&$1�$7/$17,&�6$/021�32�
38/$7,216� $7� $� /2&86� :,7+� $�
0$-25�())(&7�21�6($�$*(� 
.XVFKH�� +HQULN�
�� &{Wp�� *XLOODXPH��� +HU�
QDQGH]��&pFLOLD���1RUPDQGHDX��(ULF���%RLYLQ
-'HOLVOH�� 'DPLHQ��� $\NDQDW�� 7XWNX��� 3ULP�
PHU��&UDLJ�5���%HUQDWFKH]��/RXLV�� 
���'pSDUWHPHQW�GH�%LRORJLH��,QVWLWXW�GH�%LR�

ORJLH� ,QWpJUDWLYH� HW� GHV� 6\VWqPHV� �,%,6���
8QLYHUVLWp�/DYDO��4XpEHF��*�9��$��&DQDGD 
���'LYLVLRQ�RI�*HQHWLFV�DQG�3K\VLRORJ\��'H�
SDUWPHQW� RI� %LRORJ\�� 8QLYHUVLW\� RI� 7XUNX��
������7XUNX��)LQODQG 
 
)RU�GHFDGHV��H[SORLWDWLRQ�DQG�KDELWDW�GLVWXU�
EDQFH� RI� QDWXUDO� ILVK� SRSXODWLRQV� KDYH� LQ�
FUHDVHG� GUDPDWLFDOO\�� &RQVHTXHQWO\�� D� WKR�
URXJK�XQGHUVWDQGLQJ�RI�WKH�PHFKDQLVPV�HQ�
VXULQJ�ELRGLYHUVLW\�LQ�DIIHFWHG�SRSXODWLRQV�LV�
FUXFLDO� IRU� WKH� SHUVLVWHQFH� RI� WKLV� YDOXDEOH�
DTXDWLF�UHVRXUFH��5HFHQWO\��D�JHQRPH�UHJLRQ�
LQFOXGLQJ� WKH� FDQGLGDWH� JHQH� 9*//��
�YHVWLJLDO-OLNH� IDPLO\� PHPEHU� ��� KDV� EHHQ�
VKRZ� WR� H[SODLQ� D� ODUJH� SURSRUWLRQ� RI� WKH�
YDULDWLRQ�LQ�VHD�DJH��WKH�QXPEHU�RI�\HDUV�DQ�
LQGLYLGXDO� VSHQGV� LQ� WKH� PDULQH� IHHGLQJ�
JURXQGV�EHIRUH�UHWXUQLQJ�WR�LWV�KRPH�ULYHU�WR�
VSDZQ��LQ�(XURSHDQ�$WODQWLF�VDOPRQ�SRSXOD�
WLRQV�� )URP� DQ� HFRQRPLF� SHUVSHFWLYH��
NQRZOHGJH� DERXW� VHD� DJH� LV� LPSRUWDQW� IRU�
WKH� PDQDJHPHQW� RI� H[SORLWHG� SRSXODWLRQV�
GXH�WR�LWV�GLUHFW�OLQN�WR�ERG\�VL]H��0RUHRYHU��
IURP�DQ�HYROXWLRQDU\�SHUVSHFWLYH��VHD�DJH�LV�
RI�JUHDW�LQWHUHVW�WR�VWXG\�VH[XDO�FRQIOLFW�GXH�
WR� GLIIHUHQW� UHSURGXFWLYH� VWUDWHJLHV� EHWZHHQ�
VH[HV� DQG� DOVR� IRU� EHWWHU� XQGHUVWDQGLQJ� RI�
ORFDO� DGDSWDWLRQ�PHFKDQLVPV��7R� FKDUDFWHU�
L]H� WKH�QDWXUDO�YDULDWLRQ� LQ�1RUWK�$PHULFDQ�
$WODQWLF� VDOPRQ�SRSXODWLRQV�DW�9*//��DQG�
WZR�DGGLWLRQDO�FDQGLGDWH�JHQHV��ZH� LQIHUUHG�
WKH� JHQHWLF� YDULDWLRQ� XVLQJ� D� WDUJHWHG� UH-
VHTXHQFLQJ� DVVD\� DFURVV� ����� LQGLYLGXDOV�
ZLWK� NQRZQ� VHD� DJH� DQG� VH[� RULJLQDWLQJ�
IURP� IRXU� SRSXODWLRQV�� :H� FRQILUPHG� WKH�
SUHVHQFH�RI� WKH� VDPH�QRQ-V\QRQ\PRXV�PX�
WDWLRQV�LQ�9*//��LQ�1RUWK�$PHULFDQ�SRSX�
ODWLRQV��$GGLWLRQDO� 613V�ZHUH� LGHQWLILHG� DV�
ZHOO��7R�ILQG�RXW�ZKHWKHU�WKH�613V�DUH�DVVR�
FLDWHG�ZLWK�VHD�DJH�LQ�1RUWK�$PHULFDQ�SRS�
XODWLRQV�DOVR��ZH�DUH�FXUUHQWO\� LQYHVWLJDWLQJ�
WKH�FRUUHODWLRQ�RI�LQGLYLGXDO�OLIH�KLVWRU\�YDU�
LDWLRQ�DQG�VH[�ZLWK�WKH�QHZO\�JHQHUDWHG�JH�
QHWLF�GDWD��*LYHQ�WKH�EURDG�ELRORJLFDO�LPSOL�
FDWLRQV�RI�VHD�DJH� WKLV�ZRUN�ZLOO�FRQWULEXWH�
WR�DQ�LPSURYHG�ILVKHULHV�PDQDJHPHQW�RI�WKLV�
VSHFLHV� 
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PLHX[�DSSUpFLHU�OHV�SHUIRUPDQFHV�GH�O¶DTXD�
SRQLH� GpFRXSOpH� HW� GH� O¶LPSRUWDQFH� GH� OD�
PLQpUDOLVDWLRQ� GHV� HIIOXHQWV� DTXDFROHV� SDU�
GHV�GLJHVWHXUV�DpURELH�HW�DQDpURELH��&HV�QR�
WLRQV� DXURQW� XQ� LPSDFW� GDQV� OH� FKRL[� GHV�
WUDLWHPHQWV�FRQFHUQDQW�PRQ�SURMHW�GH�GRFWR�
UDW� TXL� YLVH� j� YDORULVHU� OHV� HIIOXHQWV� DTXD�
FROHV��-¶DL�DXVVL�HX�OD�SRVVLELOLWp�G¶pFKDQJHU�
TXHOTXHV� PRWV� DYHF� XQ� JUDQG� FKHUFKHXU�
DPpULFDLQ�� -DPHV� (EHOLQJ�� DYHF� TXL� MH�
FRPSWH� SRXUVXLYUH� GHV� GLVFXVVLRQV� VXU�
O¶DTXDSRQLH�ORUV�GH�PD�IXWXUH�SDUWLFLSDWLRQ�j�
$TXDFXOWXUH� $PHULFD� ������ 6DQ� $QWRQLR��
7;��0D� SUpVHQFH� j� FH� FRQJUqV� VFLHQWLILTXH�
P¶D�EHDXFRXS�DSSULV�VXU� OHV�IDoRQV�GH�IDLUH�
HXURSpHQQHV� HW� D�PLV� HQ� FRQWH[WH� GH� IDoRQ�
SOXV�FRQFUqWH�QRV�UpDOLWpV�QRUG-DPpULFDLQHV� 
 
'(9(/230(17� 2)� 7(&+1,48(6�
72� 352027(� *$6� %/$''(5� ,1�
)/$7,21� 2)� :$//(<(� �6DQGHU� YL�
WUHXV��/$59$(� ,1� ,17(16,9(�5(&,5�
&8/$7,1*�$48$&8/785(�6<67(0 
/DUDPpH
���%���(��3URXO[���5��7UHPEOD\���&��
$XGHW��� 0�� %ODQFKHW�� DQG� *�:�� 9DQGHQ�
EHUJ� 
�8QLYHUVLWp� /DYDO�� ����� UXH� GH� O¶$JULFXO�
WXUH��4XpEHF��4&��*�.�$���&DQDGD� 
�8QLYHUVLWp�GX�4XpEHF� j�5LPRXVNL�� ����DO�
OpH� GHV� 8UVXOLQHV�� 5LPRXVNL�� 4XpEHF�� *�/�
�$���&DQDGD 
�6WDWLRQ�SLVLFROHV���ODFV�����5�5�����:RWWRQ��
4XpEHF��-2$��12��&DQDGD 
 
,QWURGXFWLRQ 
:DOOH\H��6DQGHU�YLWUHXV���LV�D�SHUFLG�VSHFLHV�
DQG�UHSUHVHQWV�D�KLJK�FRPPHUFLDO�DQG�UHFUH�
DWLRQDO� YDOXH� LQ� WKH�1RUWKHUQ�8QLWHG�6WDWHV�
DQG� &DQDGD� �6XPPHUIHOW� HW� DO�� ������� 7KH�
FXOWXUH� RI� WKLV� VSHFLHV� KDV� VWURQJ� HFRQRPLF�
SRWHQWLDO�EXW�KDV�QRW�EHHQ�ZLGHO\�DGRSWHG�DV�
LQWHQVLYH� SURGXFWLRQ� KDV� ODUJHO\� QRW� EHHQ�
VXFFHVVIXO��3UREOHPV�LQYROYLQJ�FDQQLEDOLVP��
IHHG� LQJHVWLRQ�� FOLQJLQJ� EHKDYLRU� DQG� JDV�
EODGGHU�LQIODWLRQ��*%,��KDYH�EHHQ�GHVFULEHG�
DQG� EURDGO\� VROYHG� XVLQJ� VSHFLILF� WDQN� FXO�
WXUH�WHFKQLTXHV�GXULQJ�WKH�ILUVW�IHZ�GD\V�DI�
WHU�HJJ�KDWFKLQJ��6XPPHUIHOW�DQG�DO���������
+RZHYHU�� D� SUHOLPLQDU\� VWXG\� VKRZHG� WKDW�
QRQLQIODWLRQ� RI� WKH� JDV� EODGGHU� UHPDLQV� DQ�
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%HQMDPLQ� /DUDPpH� -� 'RFWRUDW�� 8QLYHUVLWp�
/DYDO� 
6XSHUYLVLRQ���*UDQW�:��9DQGHQEHUJ��8��/D�
YDO���1LFRODV�'HURPH��8��/DYDO��HW�0DUWLQH�
'RUDLV� �$JULFXOWXUH� HW�$JURDOLPHQWDLUH� &D�
QDGD� 
 
(XURSHDQ� 3HUFLG� )LVK� &XOWXUH�
:RUNVKRS��(GLQEXUJK��8.�����VHSWHPEUH�
���� 

 
0D� SDUWLFLSDWLRQ� DX�
ZRUNVKRS� GX� JURXSH�
(3)&� IXW� HIIHFWLYHPHQW�
WUqV� SHUWLQHQWH�� 'DQV� XQ�
SUHPLHU� WHPSV�� M¶DL� SHU�
PLV� GH� IDLUH� UD\RQQHU� OH�
ODERUDWRLUH� 9DQGHQEHUJ��
OH� 5$4� HW� O¶8QLYHUVLWp�
/DYDO� DXSUqV� G¶pWXGLDQWV��
FKHUFKHXUV� HW� SLVFLFXO�
WHXUV�V¶LQWpUHVVDQW�j�O¶pOH�
YDJH� GHV� SHUFLGpV�� -¶\� DL�

SUpVHQWp�PHV�UpVXOWDWV�GH�UHFKHUFKH�GH�PDv�
WULVH�TXL�VXJJqUHQW�O¶DMRXW�G¶XQ�URQGLQ�G¶DE�
VRUSWLRQ�G¶KXLOH�ORUV�GH�O¶pOHYDJH�ODUYDLUH�HQ�
UHFLUFXODWLRQ� GHV� SHUFLGpV� HW� VHURQW� PLV� HQ�
DSSOLFDWLRQ� O¶DQ� SURFKDLQ� GDQV� DX� PRLQV�
GHX[�SLVFLFXOWXUHV� �'DQHPDUN�HW�3D\V-%DV���
'HV�GRQQpHV�GHYUDLHQW�QRXV�rWUH� UHWRXUQpHV�
GH�FHV�GHX[�SLVFLFXOWHXUV�DX�SULQWHPSV�������
$VVLVWHU� DX[� GLIIpUHQWHV� FRQIpUHQFHV� P¶D�
SHUPLV� GH�PLHX[� DSSUpFLHU� O¶LPSRUWDQFH� GX�
GHVLJQ�GHV�EDVVLQV�G¶pOHYDJH�ODUYDLUH�HW�GH�OD�
VpOHFWLRQ� JpQpWLTXH� GH� 6DQGHU� YLWUHXV� DILQ�
G¶REWHQLU�XQH�PHLOOHXUH�SHUIRUPDQFH�HQ�pOH�
YDJH� LQWHQVLI�� -H� UHYLHQV� DYHF� GH� QRXYHOOHV�
LGpHV��GH�QRXYHDX[�FRQWDFWV�HW�GH�QRXYHOOHV�
FRQQDLVVDQFHV�DILQ�GH�FRQWULEXHU�j� OD�GLYHU�
VLILFDWLRQ�GH�O¶DTXDFXOWXUH�DX�4XpEHF� 
 
(XURSHDQ� $TXDFXOWXUH� 6RFLHW\� ����� –�
(GLQEXUJK��8.�–���-���VHSWHPEUH����� 
 
0D� SDUWLFLSDWLRQ� j� FHW� pYqQHPHQW�P¶D� SHU�
PLV� GH� UHYRLU� FHUWDLQV� DFWHXUV� HXURSpHQV�
GDQV� OH� GRPDLQH� GH� O¶DTXDSRQLH� DYHF� TXL�
M¶DYDLV�HQWDPp�GHV�UHODWLRQV�ORUV�GX�,QWHUQD�
WLRQDO�$TXDSRQLF�&RQJUHVV�������/MXEOMDQD��
6/2�� /HV� GLVFXVVLRQV� P¶RQW� SHUPLV� GH�
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LVVXH� LQ� D� UHFLUFXODWLQJ� DTXDFXOWXUH� V\VWHP�
�5$6�� DQG� QHZ� WHFKQLTXHV� QHHG� WR� EH� DV�
VHVVHG� WR� HQVXUH� D� KLJK� UDWH� RI� JDV� EODGGHU�
LQIODWLRQ�DQG�WKXV�VXUYLYDO� LQ� ODUYDO�ZDOOH\H�
UDLVHG�LQ�5$6�� 
0HWKRGV 
)RXU� WUHDWPHQWV�ZHUH� VHOHFWHG� IRU� WKHLU� SR�
WHQWLDO� DELOLW\� WR� SURPRWH� *%,� RI� ZDOOH\H�
ODUYDH�� �L��$� ORZ� RXWIORZ� ����� O�PLQ-��� ����
VXUIDFH�ZDWHU�VSUD\��JHQHUDOO\�XVHG�LQ�IORZ-
WKURXJK�WDQN�FXOWXUH�WR�HPXOVLI\�RLO�ILOP�LQ�
GXFHG� E\� LQWHQVLYH� IHHGLQJ� �6XPPHUIHOW� HW�
DO�����������LL��$�KLJK�RXWIORZ������O�PLQ-���
����VXUIDFH�ZDWHU�VSUD\���LLL��$�FRPPHUFLDO�
RLO�DEVRUEHQW�VRFN�FRPELQHG�ZLWK�D�ORZ�RXW�
IORZ� ���� VXUIDFH� ZDWHU� VSUD\�� �LY�� $Q� LQ-
WDQN� PLFUR-GLIIXVHU� WR� SURYLGH� DLU� EXEEOHV�
IRU�ODUYDH�XQGHU�WKH�VXUIDFH��FRPELQHG�ZLWK�
D� ORZ� RXWIORZ� ���� VXUIDFH� ZDWHU� VSUD\��
7UHDWPHQWV�ZHUH�RUJDQL]HG�LQ�D�UDQGRPL]HG�
EORFN�GHVLJQ��D�WRWDO�RI����VHPL-VTXDUH����O�
WDQNV�KDYLQJ����ODUYDH�SHU�OLWHU�IURP���WR���
-GD\� SRVW� KDWFK�� 7KUHH� WLPHV�ZHHN�� ��� ODU�
YDH�SHU� WDQN�ZHUH�VDPSOHG� WR�PRQLWRU� WKHLU�
JURZWK�DQG�JDV�EODGGHU�GHYHORSPHQW��:DWHU�
TXDOLW\� DQG� RWKHU� SDUDPHWHUV� ZHUH� PRQL�
WRUHG� WR� HQVXUH� RSWLPDO 
FRQGLWLRQV��$W�WKH�HQG�RI�WKH�H[SHULPHQW��DOO�
WKH� ODUYDH� ZHUH� LQGLYLGXDOO\� HYDOXDWHG� IRU�
JDV�EODGGHU�LQIODWLRQ� 
5HVXOWV 
7KH� H[SHULPHQWDO� WUHDWPHQWV� GLG� QRW� DIIHFW�
ZDWHU� TXDOLW\� QRU� ODUYDH� JURZWK�� $OO� ZDWHU�
SDUDPHWHUV� ZHUH� VLPLODU� DPRQJ� WUHDWPHQWV��
$W� ��-GSK�� ODUYDH� WRWDO� OHQJWK� ZDV� ��� �� ��
PP��$W� WKH� HQG�RI� WKH� VWXG\�� D�KLJKHU�SUR�
SRUWLRQ� RI� ODUYDH� ZLWK� D� IXOO\� LQIODWHG� JDV�
EODGGHU�ZHUH�REVHUYHG�LQ�WDQNV�ZLWK�PLFUR-
GLIIXVHUV������������DQG�RLO�DEVRUEHQW�VRFN�
�����������YHUVXV�KLJK�����������RU�ORZ�����
�����������VXUIDFH�ZDWHU�VSUD\V��)LJXUH���� 
'LVFXVVLRQ�DQG�&RQFOXVLRQ 
7KHVH�UHVXOWV�GHPRQVWUDWH�WKDW�D�W\SLFDO�����
VXUIDFH� ZDWHU� VSUD\�� JHQHUDOO\� XVHG� LQ�
IORZWKURXJK� V\VWHPV�� LV� QRW� HIIHFWLYH� LQ�
5$6� FRPSDUHG� WR� WKH� RWKHU� WUHDWPHQWV� HP�
SOR\HG� LQ� WKLV� VWXG\�� ,Q� 5$6�� WKH� ZDWHU�
WHQGV�WR�DFFXPXODWH�RLO��0DUWLQ�HW�DO��������
DQG�PD\�UHGXFH�WKH�HIIHFWLYHQHVV�RI�WKH�ORZ�
RXWIORZ� VXUIDFH� VSUD\�� 7KH� LPSDFW� RI� WKH�

PLFUR-GLIIXVHUV�RQ�*%,�VXJJHVW�WKDW�ZDOOH\H�
ODUYDH� PD\� EH� DEOH� WR� FDSWXUH� DLU� EXEEOHV�
XQGHU�WKH�VXUIDFH�RI�WKH�ZDWHU�WR�LQIODWH�WKHLU�
JDV� EODGGHU� DV� VXJJHVWHG� E\� *RROLVK� DQG�
2NXWDNH� ������� ZLWK� ]HEUDILVK�� 7KH� FRP�
PHUFLDO� RLO� DEVRUEHQW� VRFN� ZDV� DOVR� HIIHF�
WLYH�LQ�WKLV�H[SHULPHQW�DQG�UHSUHVHQWV�DQ�LQ�
H[SHQVLYH� DQG� VLPSOH� DSSURDFK� WR� HQKDQFH�
*%,�LQ�LQWHQVLYH�ZDOOH\H�FXOWXUH��&RPELQD�
WLRQV� RI� WKHVH� WUHDWPHQWV� VKRXOG� EH� FRQVLG�
HUHG�LQ�IXUWKHU�VWXGLHV� 
 

 

5HIHUHQFHV 
*RROLVK�� (��0���2NXWDNH��.�� �������� /DFN� RI� JDV�
EODGGHU� LQIODWLRQ�E\� WKH� ODUYDH�RI� ]HEUDILVK� LQ� WKH�
DEVHQFH� RI� DQ� DLU-ZDWHU� LQWHUIDFH�� -RXUQDO� RI� )LVK�
%LRORJ\������������-������ 
0DUWLQV��&��,��0���(GLQJ��(��+���9HUGHJHP��0��&��
-��� +HLQVEURHN�� /�� 7�� 1��� 6FKQHLGHU�� 2���
%ODQFKHWRQ� 
-��3��� G¶2UEFDVWHO��(��5���9HUUHWK�� -��$�� -�� ��������
1HZ� GHYHORSPHQWV� LQ� UHFLUFXODWLQJ� DTXDFXOWXUH�
V\VWHPV�LQ�(XURSH��$�SHUVSHFWLYH�RQ�HQYLURQPHQ�
WDO� VXVWDLQDELOLW\�� $TXDFXOWXUDO� (QJLQHHULQJ 
���������-��� 
6XPPHUIHOW��5��&��DQG�-�$��-RKQVRQ����������,QWHQ�
VLYH�FXOWXUH�RI�ZDOOH\H�IURP�HJJ�LQFXEDWLRQ�WR�MX�
YHQLOH��&KDSWHU����LQ�%LRORJ\�DQG�FXOWXUH�RI�SHUFLG�
ILVKHV��6SULQJHU�� 
6XPPHUIHOW��5��&����������*DV�EODGGHU�LQIODWLRQ�LQ�
ODUYDO� ILVK� DTXDFXOWXUH�� 3DJHV� ���-���� LQ� -�� *��
4LQ��HGLWRU��/DUYDO�ILVK�DTXDFXOWXUH��1RYD�6FLHQFH�
3XEOLVKHUV�� ,QF��� +DXSSDXJH�� 1<� 6XPPHUIHOW�� 5��
&���5��'��&OD\WRQ�� -��$�� -RKQVRQ�� DQG�5��(��.LQ�
QXQHQ�� �������� 3URGXFWLRQ� RI� ZDOOH\H� DV� D� IRRG�
ILVK��1RUWK�&HQWUDO�5HJLRQDO�$TXDFXOWXUH�&HQWHU��
)DFW�6KHHW�1R����� 
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QDQW� OD�SRVVLELOLWp�GH�PH�FUpHU�GH�QRXYHDX[�
FRQWDFWV� HQ� YXH� GH� FRPPHQFHU� XQ� SURMHW�
GRFWRUDO�DX�FRXUV�GH�OD�SURFKDLQH�DQQpH��� 
 
672&.,1*� +,6725<� $1'� (19,�
5210(17$/� )$&7256� ())(&76�
21� 7+(� *(1(7,&� ,17(*5,7<� 2)�
%522.� 75287� �6$/9(/,186� )21�
7,1$/,6��:,/'�3238/$7,21 
/pWRXUQHDX�� -XVWLQH��� %HUQDWFKH]�� /RXLV���
*DUDQW��'DQ\���)HUFKDXG��$QQH-/DXUH�� 

�,QVWLWXW� GH�%LRORJLH� ,QWpJUDWLYH� HW� GHV�6\V�
WqPHV�� 8QLYHUVLWp� /DYDO�� 5XH� GH� OD� 0pGH�
FLQH��4XpEHF��*�9��$���&DQDGD 
�� 'pSDUWHPHQW� GH� %LRORJLH�� )DFXOWp� GHV�
6FLHQFHV�� 8QLYHUVLWp� GH� 6KHUEURRNH�� %RXO��
GH� O¶8QLYHUVLWp�� 6KHUEURRNH�� -�.� �5��� &D�
QDGD 
 

0DQ\�ILVKHV�VWRFNV�VKRZ�LPSRUWDQW�SURGXF�
WLYLW\� GHFOLQH� GXH� WR� RYHUH[SORLWDWLRQ� DQG�
FKDQJLQJ� HQYLURQPHQWDO� FRQGLWLRQV�� 7R�
FRXQWHUDFW�WKLV��VWRFNLQJ�SURJUDPV�EDVHG�RQ�
FDSWLYH� LQGLYLGXDOV� UHOHDVH�ZHUH�HVWDEOLVKHG�
RYHU�WKH�ZRUOG��+RZHYHU��PDQ\�VWXGLHV�QRZ�
H[SRVH�PXOWLSOH�DGYHUVH�VWRFNLQJ�LPSDFWV�RQ�
ZLOG� SRSXODWLRQ� DQG� TXHVWLRQV� RQ� WKH� JRRG�
IXQGDPHQWV� RI� WKRVH� SUDFWLFHV� DUH� UDLVHG��
+HUH��ZH�LQYHVWLJDWHG�WKH�LPSDFW�RI�VWRFNLQJ�
KLVWRU\�DQG�HQYLURQPHQWDO�FRQGLWLRQV�RQ�WKH�
JHQHWLF� LQWHJULW\� RI�%URRN� WURXW� �6DOYHOLQXV�
IRQWLQDOLV�� ZLOG� SRSXODWLRQV�� 7KH� JRDOV�
ZHUH��ILUVW��WR�HYDOXDWH�LQWURJUHVVLYH�K\EULGL�
]DWLRQ�OHYHO�EHWZHHQ�ZLOG�DQG�GRPHVWLF�SRS�
XODWLRQV� DQG�� VHFRQG�� WR�DVVHVV� WKH� VWRFNLQJ�
KLVWRU\� DQG� HQYLURQPHQWDO� FRQGLWLRQV� LQIOX�
HQFHV�RQ�WKLV�LQWURJUHVVLYH�K\EULGL]DWLRQ��7R�
DFKLHYH� WKLV�� ZH� FROOHFWHG� '1$� VDPSOHV�
IURP�����LQGLYLGXDOV�RULJLQDWHG�IURP����GLI�
IHUHQW� ODNHV� ZKLFK� XQGHUZHQW� GLIIHUHQW�
VWRFNLQJ� LQWHQVLW\� DQG� IURP� ��� LQGLYLGXDOV�
IURP�WKH� WZR�PDLQ�ILVK� IDUPV� WKDW�SURYLGHG�
GRPHVWLF�WURXW�WR�VWRFN�WKRVH�ODNHV��3K\VLFR�
FKHPLFDO� SDUDPHWHUV� VXFK� DV� GLVVROYH� R[\�
JHQ��S+�� WXUELGLW\�� FRQGXFWLYLW\��ZDWHU� WHP�
SHUDWXUH�DQG�IOXRUHVFHQFH�ZHUH�DOVR�FROOHFW�
HG� RQ� HDFK� VDPSOHG� ODNH�� 7KRXVDQGV� RI�
613V� REWDLQHG� WKURXJK�*HQRW\SLQJ�%\�6H�
TXHQFLQJ�ZHUH�WKHQ�XVHG�WR�GHILQH�WKH�JHQHW�
LF� GLYHUVLW\� RI� HDFK� SRSXODWLRQ�� *HQRPLFV�
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-XVWLQH�/pWRXUQHDX�–�0DvWULVH��8QLYHUVLWp�
/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
'DQ\�*DUDQW��8��GH�6KHUEURRRNH� 
 

&RQJUqV�GH�OD�)LVKHULHV�6RFLHW\�RI�WKH�%UL�
WLVK� ,VOHV�� %DQJRU�� 3D\V� GH�*DOOHV�� ��� DX�
���MXLOOHW������ 
 

/H� © $QQXDO�
6\PSRVLXP� RI�
WKH�)LVKHULHV�6R�
FLHW\� RI� WKH� %UL�
WLVK� ,VOHV ª� V¶HVW�
GpURXOp� GX� ���
MXLOOHW�DX���� MXLO�
OHW� ����� GDQV� OD�
YLOOH� GH� %DQJRU�
DX� 5R\DXPH-
8QL��/H�WKqPH�GH�

FHWWH� UHQFRQWUH� pWDLW �� © )LVK�� *HQHV� DQG�
*HQRPHV�–� &RQWULEXWLRQV� WR�(FRORJ\�� (YR�
OXWLRQ�DQG�0DQDJHPHQW ª��-¶DL�SULV�SDUW�j�FH�
FRQJUqV� HQ� WDQW�TXH� UHSUpVHQWDQWH�GX�/DER�
UDWRLUH�%HUQDWFKH]�DYHF�TXDWUH�DXWUHV�GH�PHV�
FROOqJXHV��-¶DL�HX�OD�FKDQFH�GH�IDLUH�XQH�SUp�
VHQWDWLRQ� RUDOH� GH� ���PLQXWHV�� VXLYLH� G¶XQH�
SpULRGH�GH�TXHVWLRQV�GH���PLQXWHV��H[SRVDQW�
OHV� SOXV� UpFHQWV� UpVXOWDWV� GH� PRQ� SURMHW� GH�
PDvWULVH�� /H� WLWUH� GH� PD� SUpVHQWDWLRQ� pWDLW��
© 6WRFNLQJ� KLVWRU\� DQG� HQYLURQPHQWDO� IDF�
WRUV�HIIHFWV�RQ�WKH�JHQHWLF�LQWHJULW\�RI�%URRN�
WURXW� �6DOYHOLQXV� IRQWLQDOLV�� ZLOG� SRSXOD�
WLRQ ª��-¶DL�DXVVL�SX�DVVLVWHU�j�SOXVLHXUV�SUp�
VHQWDWLRQV� GH� JUDQG� LQWpUrW� GRQQpHV� DXWDQW�
SDU� GHV� FKHUFKHXUV� TXH� GHV� pWXGLDQWV�
JUDGXpV�GH�SDUWRXW�GDQV�OH�PRQGH��$X�FRXUV�
GH�FH�FRQJUqV�� M¶DL�pJDOHPHQW�SX�GLVFXWHU�HW�
pFKDQJHU�GHV�LGpHV�DYHF�SOXVLHXUV�SHUVRQQHV�
LQIOXHQWHV� GDQV� PRQ� GRPDLQH� G¶pWXGH�� -¶DL�
IDLW� GHV� UHQFRQWUHV� WUqV� LQWpUHVVDQWHV� HW� M¶DL�
PrPH�SX� UpJOHU� FHUWDLQV� SUREOqPHV� UHOLpV� j�
PHV� DQDO\VHV� VWDWLVWLTXHV� JUkFH� j� O¶DLGH� GH�
VWDJLDLUHV�SRVWGRFWRUDX[�SURYHQDQW�GH�GLIIp�
UHQWV� ODERUDWRLUHV� GH� UHFKHUFKH� DLOOHXUV� DX�
&DQDGD�HW�GDQV�OH�PRQGH�� 
&H� IXW� GRQF� XQH� H[SpULHQFH� WUqV� HQULFKLV�
VDQWH� TXL� P¶D� SHUPLV� G¶DYDQFHU� GDYDQWDJH�
GDQV�PRQ�SURMHW�GH�PDvWULVH��WRXW�HQ�PH�GRQ�
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FOLQHV� KDYH� EHHQ� SHUIRUPHG� WR� REVHUYH� WKH�
GRPHVWLF� JHQHV� LQWURJUHVVLRQ� LQ� WKH� ZLOG�
SRSXODWLRQV�LQ�WKH�OLJKW�RI�VWRFNLQJ�LQWHQVLW\�
DQG� HQYLURQPHQWDO� IDFWRUV�� $ORQJ� WKHVH�
PRGHOV� DQG� SRSXODWLRQV� DVVLJQDWLRQV�� SUH�
GLFWLRQV� RQ� JHQHWLF� VWRFNLQJ� LPSDFW� FDQ�
HYHQWXDOO\�EH�PDGH�E\�HYDOXDWLQJ�WKH�JHQHW�
LF� UHVLOLHQFH� SRWHQWLDO� RI� ZLOG� %URRN� WURXW�
SRSXODWLRQV�LQ�YDULRXV�HQYLURQPHQWDO�FRQGL�
WLRQV�� � )LQDOO\�� WKHVH� UHVXOWV� ZLOO� EH� GLV�
FXVVHG�LQ�D�PDQDJHPHQW�FRQWH[W� 

 
2OLYLHU� 0RULVVHWWH� –� 'RFWRUDW�� 8QLYHUVLWp�
/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
3DVFDO�6LURLV��84$&� 
 
&RQJUqV�GH�OD�)LVKHULHV�6RFLHW\�RI�WKH�%UL�
WLVK� ,VOHV�� %DQJRU�� 3D\V� GH�*DOOHV�� ��� DX�
���MXLOOHW������ 

 
'X� ��� DX� ���
MXLOOHW� �����
DYDLW� OLHX� OH�
FRQJUqV� DQQXHO�
GH� OD� )6%,�� WH�
QX�j�O¶8QLYHUVL�
Wp� GH� %DQJRU�
�5R\DXPH-
8QL��� /H� FRQ�
JUqV� DYDLW�
FRPPH� WKpPD�

WLTXH�© )LVK��*HQHV�DQG�*HQRPHV�–�&RQWUL�
EXWLRQV�WR�(FRORJ\��(YROXWLRQ�DQG�0DQDJH�
PHQW ª� HW� UDVVHPEODLW� GHV� SUpVHQWDWLRQV� HW�
DIILFKHV�VRXV� OD� WKpPDWLTXH�GH� OD�FRPELQDL�
VRQ�GHV�WHFKQLTXHV�GH�JpQpWLTXH�HW�GH�OD�JHV�
WLRQ�GHV�SrFKHULHV��&¶HVW�SUqV�GH�����SDUWLFL�
SDQWV�TXL�pWDLHQW�UDVVHPEOpV�SRXU�OH�FRQJUqV��
&H� IXW� GRQF� XQH� EHOOH� RFFDVLRQ� GH� IDLUH� GH�
QRXYHDX[� FRQWDFWV� DYHF� GHV� FKHUFKHXUV�
pWUDQJHUV�� WRXW�HQ�HQULFKLVVDQW�PHV�FRQQDLV�
VDQFHV�GDQV�OH�GRPDLQH�GH�OD�JHVWLRQ�SDU� OD�
JpQpWLTXH�� /H� FRQJUqV� DFFXHLOODLW� DXVVL� ��
SUpVHQWDWHXUV� LQYLWpV�� &HX[-FL� RQW� EULOODP�
PHQW� H[SRVp� GLIIpUHQWHV� SUREOpPDWLTXHV�
FRPPH� O¶HVWLPDWLRQ� GHV� VWRFNV�� OH� SRWHQWLHO�
pYROXWLI�� O¶DUFKLWHFWXUH� JpQpWLTXH� GHV� WUDLWV�
FRPSOH[HV� HW� OD�JHVWLRQ�GHV�JUDQGHV�SrFKH�

ULHV� HXURSpHQQHV�� (Q� VRPPH�� FH� IXW� XQH�
ULFKH�H[SpULHQFH�G¶DSSUHQWLVVDJH��PDLV�DXVVL�
XQH� EHOOH� RFFDVLRQ� G¶H[SRVHU� PHV� UpFHQWV�
UpVXOWDWV�GH�UHFKHUFKH�� 
 
$66(66,1*� 7+(� ,03$&76� 2)� 683�
3/(0(17$7,21� 672&.,1*� 21� ,1�
',9,'8$/� *52:7+� ,1� /$.(�
75287��6$/9(/,186�1$0$<&86+�� 
0RULVVHWWH�� 2OLYLHU����� 6LURLV�� 3DVFDO�� DQG�
%HUQDWFKH]��/RXLV� 

�� ,QVWLWXW� GH� %LRORJLH� ,QWpJUDWLYH� GHV� 6\V�
WqPHV� �,%,6��� 8QLYHUVLWp� /DYDO�� 4XpEHF��
4XpEHF��&DQDGD�*�9�$� 
��&KDLUH�GH� UHFKHUFKH�VXU� OHV�HVSqFHV�DTXD�
WLTXHV� H[SORLWpHV�� /DERUDWRLUH� GHV� VFLHQFHV�
DTXDWLTXHV�� 'pSDUWHPHQW� GHV� VFLHQFHV� IRQ�
GDPHQWDOHV��8QLYHUVLWp�GX�4XpEHF�j�&KLFRX�
WLPL��&KLFRXWLPL��4XpEHF��&DQDGD��*�+�%�� 
 
6XSSOHPHQWDWLRQ� VWRFNLQJ� LV� LQFUHDVLQJO\�
EHLQJ�XVHG�DV�D�PDQDJHPHQW� WRRO� WR�VXVWDLQ�
H[SORLWHG� SRSXODWLRQV� ZRUOGZLGH�� 0RWLYD�
WLRQ� EHKLQG� WKLV� SUDFWLFH� LV� WKH� LQFUHDVH� RI�
SRSXODWLRQ� QXPEHU� WR� VXSSRUW� UHFUHDWLRQDO�
ILVKHU\��+RZHYHU�� SRVVLEOH� LQGLUHFW� LPSDFWV�
RI�VWRFNLQJ�RQ� ORFDO�SRSXODWLRQV�FDXVH�FRQ�
FHUQV� DPRQJ� ILVKHU\� ELRORJLVWV�� +\EULGL]D�
WLRQ� EHWZHHQ� VXSSOHPHQWHG� LQGLYLGXDOV� DQG�
ORFDO� SRSXODWLRQV� DUH� NQRZQ� WR�PRGLI\� WKH�
JHQHWLF� GLYHUVLW\� RI� VWRFNHG� SRSXODWLRQV��
3UREDEOH� LQWURJUHVVLRQ� RI� QRQQDWLYH� DOOHOHV�
DQG� GLVUXSWLRQ� RI� ORFDO� DGDSWDWLRQ� PD\� LQ�
GHHG� QHJDWLYHO\� LPSDFW� LQGLYLGXDO� ILWQHVV�
DQG� SRSXODWLRQ� SURGXFWLYLW\�� 0RUHRYHU��
VWRFNLQJ�RI�ILVK�IURP�SRSXODWLRQ�RI�GLIIHUHQW�
EDFNJURXQGV� �L�H�� WURSKLF�� WKDQ� WKH� WDUJHWHG�
SRSXODWLRQV�PD\�DOVR�SURPRWH�LQWUD-VSHFLILF�
FRPSHWLWLRQ�� ,Q� WKLV� VWXG\�� ZH� DVVHVVHG� WKH�
HIIHFWV�RQ�LQGLYLGXDO�JURZWK�DQG�SRSXODWLRQ�
SURGXFWLYLW\�ZLWKLQ�VWRFNHG�SRSXODWLRQV�YHU�
VXV� QDWXUDO� FRXQWHUSDUWV�� 1HDUO\� ���� ODNH�
WURXW� IURP� ��� VWRFNHG� DQG� QDWXUDO� ODNHV� LQ�
4XpEHF�DQG�2QWDULR�ZHUH�VDPSOHG�DQG�JHQ�
RW\SHG� XVLQJ� 5$'-VHTXHQFLQJ�� 0HDVXUH�
PHQWV� RI� RWROLWK� DQQXOL� ZHUH� XVHG� WR� EDFN�
FDOFXODWH�OHQJWK�DW�DJH�DQG�DVVHVV�LQGLYLGXDO�
JURZWK�E\�ILWWLQJ�RI�9RQ�%HUWDODQII\�JURZWK�
PRGHO�� %DVHG� RQ� LQGLYLGXDO� DGPL[WXUH�� ZH�
FRPSDUH� OLIHWLPH� JURZWK� EHWZHHQ� SXUH�

�� 

St
ag

es
 e

t 
co

n
g
rè

s 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

WLYH� HW� FRPPHUFLDOH�� PDLV� OHV� SRSXODWLRQV�
FRQQDLVVHQW� XQ� GpFOLQ� GUDVWLTXH� G�� j� SOX�
VLHXUV�IDFWHXUV�DQWKURSLTXHV��$ILQ�G¶\�UHPp�
GLHU��O¶DTXDFXOWXUH�GH�MXYpQLOHV�GH�SOLH�URXJH�
DX[� eWDWV-8QLV� HVW� XWLOLVpH� SRXU� OH� UpHQVH�
PHQFHPHQW��PDLV�OD�VXUYLH�GHV�MXYpQLOHV�GH�
PHXUHV� WUqV� IDLEOHV� HQ�PLOLHX� QDWXUHO��&HWWH�
pWXGH� YLVH� j� pOXFLGHU� FHUWDLQV� DVSHFWV� GX�
FRPSRUWHPHQW� HW� GH� OD� VpOHFWLRQ� G¶KDELWDWV�
IDYRUDEOHV� j� OD� VXUYLH� GHV� MXYpQLOHV� SRXU�
DPpOLRUHU� OD� JHVWLRQ� GHV� SRSXODWLRQV� VDX�
YDJHV�HW�RSWLPLVHU� OHV�FRQGLWLRQV�GH�UpHQVH�
PHQFHPHQW�� 7URLV� IDFWHXUV� DELRWLTXHV� LQ�
IOXHQoDQW� OD� GLVWULEXWLRQ� GHV� SRLVVRQV� SODWV�
RQW�pWp�WHVWpV�GDQV�XQ�FDQDO�K\GURG\QDPLTXH�
VXU�GHV�MXYpQLOHV�GH�SOLH�URXJH�GH�GHX[�DQV��
VRLW�OH�W\SH�GH�VpGLPHQW��OD�YLWHVVH�GHV�FRX�
UDQWV�HW�OD�VDOLQLWp��3DU�XQ�VXLYL�YLGpR�HW�XQH�
DQDO\VH� EXGJHWV-WHPSV� GHV� GLIIpUHQWV� FRP�
SRUWHPHQWV�REVHUYpV�VXU�OH�ORJLFLHO�7KH�2E�
VHUYHU� ;7�� QRXV� DYRQV� SX� pWDEOLU� O¶LPSDFW�
GHV�GLIIpUHQWV�IDFWHXUV�VXU�OD�QDJH��O¶HQIRXLV�
VHPHQW� HW� O¶RULHQWDWLRQ�� $XFXQ� HIIHW� GH� OD�
VDOLQLWp� Q¶D� pWp� GpWHFWp� HW� OHV� SOLHV� RQW� Gp�
PRQWUp� XQ� PHLOOHXU� HQIRXLVVHPHQW� GDQV� OH�
VpGLPHQW�ILQ� 

;LDRMLH� 5HQ� –� 'RFWRUDW�� eFROH� 3RO\WHFK�
QLTXH�GH�0RQWUpDO 
6XSHUYLVLRQ �� 0DULR� -ROLFRHXU� �eFROH� 3RO\�
WHFKQLTXH��� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5��� -HDQ-6pEDVWLHQ� 'HVFKrQHV�
�84$5� 
 
5HQFRQWUH� 4XpEHF-2QWDULR� VXU� OD� ELR�
WHFKQRORJLH��:DWHUORR��2QWDULR�� OHV� ��� HW�
���PDL����� 
 
 
 
 
 
 
 
 
 
 
7KH�&6&+(�4XHEHF-2QWDULR�ELRWHFKQRORJ\�
PHHWLQJ� ZDV� RUJDQL]HG� RQ� ��-��WK�� 0D\��
������ :DWHUORR�� 21�� 7KH� 0HHWLQJ� ZDV�
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VWRFNHG�� SXUH� ORFDO� DQG� WKHLU� K\EULGV�� 7KLV�
VWXG\�RIIHUV�DQ�HPSLULFDO�FRQWH[W�WR�HYDOXDWH�
VWRFNLQJ� HIILFLHQF\� DQG� RSWLPL]H� IXWXUH�
PDQDJHPHQW�VWUDWHJ\�� 

7DPDUD� 3URYHQFKHU� –� 0DvWULVH�� 84$5�
,60(5 
6XSHUYLVLRQ �� &pOLQH� $XGHW� �84$5�
,60(5��� 5pMHDQ� 7UHPEOD\� �84$5�
,60(5���)UpGpULF�2OLYLHU��01+1-3DULV 
 
&RQJUqV�GH�OD�6RFLpWp�FDQDGLHQQH�GH�]RR�
ORJLH�� /RQGRQ�� 2QWDULR�� GX� �� DX� ��� PDL�
���� 

 
-¶DL� SX� DVVLVWHU� j� GL�
YHUVHV� SUpVHQWDWLRQV��
HQ�OLHQ�DYHF�PRQ�SUR�
MHW� �FRPSRUWHPHQW�
DQLPDO�� RX� GDQV� GHV�
GRPDLQHV� TXH� MH� FRQ�
QDLV� SHX�� -¶DL� SX� DS�
SUHQGUH� GLYHUVHV� PD�
QLqUHV� GH� UpFROWHU� GHV�
GRQQpHV�� GHV� WUXFV�
SRXU� FRQVWUXLUH� GH�

ERQQHV� SUpVHQWDWLRQV�� HW� YRLU� OD� UHFKHUFKH�
IDLWH�GDQV�XQH�PXOWLWXGH�GH�FKDPSV�G¶H[SHU�
WLVH��-H�FURLV�KRQQrWHPHQW�TXH�FH�FRQJUqV�D�
DPpOLRUp�PD�FDSDFLWp�GH�YXOJDULVDWLRQ�� 
/H� FRQJUqV� P¶D� SHUPLV� GH� UHQFRQWUHU� SOX�
VLHXUV� VSpFLDOLVWHV� GH� O¶DTXDFXOWXUH� HW� GX�
FRPSRUWHPHQW� DQLPDO�� /D� SUpVHQWDWLRQ� GHV�
DIILFKHV�D�pWp�XQ�PRPHQW� LGpDO�SRXU�pFKDQ�
JHU� DYHF� GHV� VSpFLDOLVWHV� GX� FRPSRUWHPHQW�
DQLPDO� RX� GHV� SHUVRQQHV� GpVLUDQW� XQH� SUp�
VHQWDWLRQ� SOXV� YXOJDULVpH�� (QWUH� DXWUHV�� M¶DL�
SX�GLVFXWHU�DYHF�-DPHV�'��.LHIIHU��TXL�D�IDLW�
XQH� pWXGH� VLPLODLUH� j� OD�PLHQQH� VXU� O¶HVWXU�
JHRQ�EODQF�� 
)LQDOHPHQW��M¶DL�EHDXFRXS�DSSULV�VXU�O¶RUJD�
QLVDWLRQ� HW� OD� PLVVLRQ� GH� OD� 6RFLpWp� FDQD�
GLHQQH� GH� ]RRORJLH�� -¶DL� WURXYp� OH� FRQJUqV�
WUqV�HQULFKLVVDQW�HW�VXUWRXW�DJUpDEOH�SRXU�OHV�
QRQ-LQLWLpV��HW�RULHQWp�YHUV�OHV�pWXGLDQWV�� 
 
5pVXPp�GH�OD�SUpVHQWDWLRQ � 
/D�SOLH�URXJH��3VHXGRSOHXURQHFWHV�DPHULFD�
QXV��HVW�XQ�SRLVVRQ�SODW�EHQWKLTXH�LPSRUWDQW�
HQ�$PpULTXH�GX�1RUG�SRXU�OD�SrFKH�UpFUpD�
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VSRQVRUHG�E\�8QLYHUVLW\�RI�:DWHUORR�)DFXO�
W\�RI�(QJLQHHULQJ�DQG�'HSDUWPHQW�RI�&KHP�
LFDO�(QJLQHHULQJ�� 
7KH�PHHWLQJ�LV�D�JUHDW�SODWIRUP�WR�SURYLGH�D�
IRUXP� IRU� RXU� VWXGHQWV� LQ� WKH� ILHOG� RI� ELR�
PHGLFDO�� ELRWHFKQRORJ\� DQG� ELRFKHPLFDO�
HQJLQHHULQJ� DQG� ELRUHPHGLDWLRQ� WR� SUHVHQW�
UHVHDUFK�UHVXOWV�DQG�H[FKDQJH�LGHDV�RQ�QHZ�
GHYHORSPHQWV�LQ�WKH�ILHOG��,W�LV�D�JROGHQ�RS�
SRUWXQLW\� WR� PHHW� DQG� QHWZRUN� ZLWK� FRO�
OHDJXHV�� 
5HVHDUFKHUV� DQG�6WXGHQWV� IURP�(FROH�3RO\�
WHFKQLTXH� GH� 0RQWUHDO�� 0F*LOO� 8QLYHUVLW\��
0F0DVWHU� 8QLYHUVLW\�� 4XHHQ¶V� 8QLYHULVLW\��
8QLYHUVLW\�GX�4XHEHF�D�5LPRXVNL��8QLYHUVL�
W\� RI�*XHOSK��8QLYHUVLW\� RI�7RQURQWR��8QL�
YHUVLW\�RI�:DWHUORR�DQG�:HVWHUQ�8QLYHUVLW\�
SDUWLFLSDWHG�LQ�WKH�PHHWLQJ��DQG�VKDUHG�WKHLU�
UHVHDUFK�SURMHFW�E\�RUDO�DQG�SRVWHU�SUHVHQWD�
WLRQV�� 
2Q�WKLV�PHHWLQJ��,�PDGH�DQ�RUDO�SUHVHQWDWLRQ�
RQ�³*OXFRVH�IHHGLQJ�UHFDOLEUDWHV�FDUERQ�IOX[�
GLVWULEXWLRQ� DQG� IDYRXUV� OLSLG� DFFXPXODWLRQ�
LQ�&KORUHOOD�SURWRWKHFRLGHV� WKURXJK�FHOO�HQ�
HUJHWLF�PDQDJHPHQW´��ZKLFK�JDLQHG�D�ORW�RI�
LQWHUHVW�� HVSHFLDOO\� IURP�:HVWHUQ� 8QLYHUVL�
W\�� 3URIHVVRU� /DUV� 5HKPDQQ¶V� ODE�� ZKRVH�
UHVHDUFK� JURXS� EUDQFKHV� LQ� GHYHORSLQJ� JH�
QHWLF�WRROV�WR�HQKDQFH�WKH�SURGXFWLRQ�RI�KLJK
-YDOXH� FKHPLFDOV� LQ�PLFUR-DOJDH��$QG� LRQLF�
OLTXLG-EDVHG�OLSLG�H[WUDFWLRQ�DQG�WKH�FRQWLQ�
XRXV� &2�� WR� OLSLG� FRQYHUVLRQ� IRU� ELRGLHVHO�
SURGXFWLRQ� 
 
*OXFRVH� IHHGLQJ� UHFDOLEUDWHV� FDUERQ� IOX[�
GLVWULEXWLRQ� DQG� IDYRXUV� OLSLG� DFFXPXOD�
WLRQ� LQ�&KORUHOOD� SURWRWKHFRLGHV� WKURXJK�
FHOO�HQHUJHWLF�PDQDJHPHQW 
 
+HWHURWURSKLF� FXOWXUH� RI� DOJDO� FHOOV� LV� QRZ�
NQRZQ�DV� DQ� HIILFLHQW� DYHQXH� IRU� OLSLG�SUR�
GXFWLRQ��+RZHYHU��WKH�PHFKDQLVPV�LQYROYHG�
DUH�QRW� FOHDUO\�XQGHUVWRRG�� HVSHFLDOO\�ZKHQ�
IHHGLQJ� JOXFRVH� FRQFXUUHQWO\� WR� DXWRWURSKLF�
FXOWXUH� FRQGLWLRQ�� ,Q� WKLV� ZRUN�� WKH� WLPH�
FRXUVH� G\QDPLFV� RI� FHQWUDO� FDUERQ�PHWDER�
OLWHV�RI�&KORUHOOD�SURWRWKHFRLGHV�ZDV�VWXGLHG�
LQ� DXWRWURSKLF�� KHWHURWURSKLF� DQG� PL[RWUR�
SKLF� FXOWXUHV� WR� HOXFLGDWH� WKH� HIIHFW� RI� JOX�
FRVH� RQ� WKH� FHOO� PHWDEROLF� UHRUJDQL]DWLRQ��

5HVXOWV� VKRZ� WKDW� DVVLPLODWHG� &2�� PDLQO\�
JRHV� WR� WKH� V\QWKHVLV� RI� XSVWUHDP� FDUERK\�
GUDWH-EDVHG� PHWDEROLWHV� XQGHU� DXWRWURSKLF�
FRQGLWLRQ��ZKLOH� VXSSOHPHQWLQJ� JOXFRVH� UH�
FDOLEUDWHV� WKH� PHWDEROLVP� WRZDUGV�
GRZQVWUHDP� PHWDEROLWHV� DQG� OLSLGV�� UDWKHU�
WKDQ� FDUERK\GUDWHV� DFFXPXODWLRQ�� 7KH� DQD�
O\VLV�RI�WKH�OLSLG�FODVV�VKRZV��XQGHU�JOXFRVH�
VXSSOHPHQWDWLRQ�� WKDW�FHOOV�DFFXPXODWH�QHX�
WUDO� OLSLGV� DV� VWRUDJH� UDWKHU� WKDQ� DV� PHP�
EUDQH�SRODU�OLSLGV��ZKLOH�IDWW\�DFLG�FRPSRVL�
WLRQ� FKDQJHV� IURP� SRO\XQVDWXUDWHG� WR� VDWX�
UDWHG� DQG�PRQRVDWXUDWHG��ZKLFK� VKRZV� LP�
SURYLQJ� WKH� TXDOLW\� RI� ELRGLHVHO� SUHFXUVRUV��
7KH� PHWDEROLF� IOX[� UHDUUDQJHPHQW� VHHPHG�
EHLQJ�UHJXODWHG�E\�D�KLJK�FHOO�HQHUJHWLF�VWDWH�
WKDW� ZDV� PDLQWDLQHG� E\� D� JOXFRVH� PHWDER�
OLVP��$� KLJK� LQLWLDO� $73-WR-$'3� UDWLR�ZDV�
REVHUYHG� DIWHU� DGGLQJ� JOXFRVH�� VXJJHVWLQJ�
FHOO�HQHUJHWLFV�DV�D�ELRPDUNHU�RI�D�PHWDEROLF�
VKLIW� IURP� VWDUFK� WR� OLSLG� DFFXPXODWLRQ��
7KHVH�ILQGLQJV�WKXV�EULQJ�QRYHO�GDWD�RQ�WKH�
UHJXODWLRQ� RI� FDUERQ� IORZ� LQ� PLFURDOJDO�
FHOOV��DQG�HQKDQFH�RXU�XQGHUVWDQGLQJ�RI�PL�
FURDOJDH�DV�D�OLSLG�SURGXFWLRQ�SODWIRUP� 

&OpPHQW�5RXJHX[�–�'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
3LHUUH-$OH[DQGUH� *DJQDLUH� �8QLYHUVLWp�
0RQWSHOOLHU� 
 
&RQJUqV� GH� OD� © 6RFLHW\� IRU� WKH� VWXG\� RI�
(YROXWLRQ ª�� $XVWLQ�� 7H[DV�� GX� ��� DX� ���
MXLQ����� 
 
-H� VRXVVLJQp�� &OpPHQW� 5RXJHX[�� DWWHVWH�
DYRLU�SDUWLFLSp�DX�FRQJUqV�GH�OD�© 6RFLHW\�RI�
6WXG\�RI�(YROXWLRQ ª�TXL�V¶HVW�GpURXOp�GX����
DX� ��� -XLQ� ����� j� $XVWLQ� �7[�� DX[� eWDWV-
8QLV� 
'DQV�OH�FDGUH�GH�FH�FRQJUqV��M¶DL�SX�SUpVHQ�
WHU� GH� UpFHQWV� UpVXOWDWV� REWHQXV� GXUDQW�PRQ�
SURMHW� GH� GRFWRUDW�� ORUV� G¶XQH� SUpVHQWDWLRQ�
RUDOH� 
&H� W\SH� GH� FRQJUqV� GRQQH� O¶RSSRUWXQLWp� GH�
FRPPXQLTXHU�j�JUDQGH�pFKHOOH�QRV� WUDYDX[��
PDLV� DXVVL� GH� GLVFXWHU� DYHF� G¶DXWUHV� FKHU�
FKHXUV�GH�FHQWUH�G¶LQWpUrWV�FRPPXQV�HW�DLQVL�
G¶DSSRUWHU� RX� GH� SURILWHU� GH� FKDPSV� G¶H[�
SHUWLVH�LPSRUWDQWV�� 
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VLWH� OLNHOLKRRG� DSSURDFK�� ZH� FRPSDUHG� WKH�
SUHGLFWLRQV�RI����GHPRJUDSKLF�PRGHOV�WR�WKH�
XQIROGHG� MRLQW� DOOHOH� IUHTXHQF\� VSHFWUXP�RI�
HDFK� HFRW\SH� SDLU��:H� IRXQG� PXOWLSOH� HYL�
GHQFH� WKDW� D� SRVW-JODFLDO� VHFRQGDU\� FRQWDFW�
GXULQJ�DQ�H[SDQVLRQ�SKDVH�KDV�DFFRPSDQLHG�
ZKLWHILVK� GLYHUVLILFDWLRQ�� ,Q� DOO� ODNHV�� ZH�
LQIHUUHG� KHWHURJHQHRXV� PLJUDWLRQ� UDWHV�
DPRQJ� ORFL�� DV�ZHOO� DV� FKURPRVRPDO� YDULD�
WLRQ� LQ� SRSXODWLRQ� HIIHFWLYH� VL]H� LQ� WKH� WZR�
PRVW� GLYHUJHQW� HFRW\SH� SDLUV�� 2XU� UHVXOWV�
LOOXVWUDWH�WKH�PXOWLGLPHQVLRQDO�GHPRJUDSKLF�
DVSHFWV� RI� VSHFLDWLRQ-ZLWK-JHQH-IORZ�� DQG�
SURYLGH�D�QHZ�UHWURVSHFWLYH� LQVLJKW� LQWR� WKH�
KLVWRULFDO� GHPRJUDSKLF� DQG� VHOHFWLYH� SUR�
FHVVHV� WKDW� VKDSHG� D� FRQWLQXXP� RI� GLYHU�
JHQFH�DVVRFLDWHG�ZLWK�HFRORJLFDO�VSHFLDWLRQ� 

 
5pPL�6RQLHU�–�'RFWRUDW��84$5�,60(5 
6XSHUYLVLRQ �� 5pMHDQ� 7UHPEOD\� �84$5-
,60(5��� )UpGpULF� 2OLYLHU� �01+1-3DULV���
7DULN�0H]LDQH��01+1-3DULV���/XF�&RPHDX�
�032�� 
 
7KH�$VVRFLDWLRQ� IRU� WKH�6FLHQFHV�RI�/LP�
QRORJ\�DQG�2FHDQRJUDSK\��$6/2��$TXD�
WLF� 6FLHQFHV� 0HHWLQJ�� +RQROXOX�� +DZDLL�
�eWDWV-8QLV��� GX� ��� IpYULHU� DX� �� PDUV�
����� 

 
'X� ��� IpYULHU� DX� ��
PDUV������j�+RQR�
OXOX��+DZDLL��eWDWV-
8QLV�� V¶HVW� GpURX�
OpH� OD� FRQIpUHQFH�
LQWHUQDWLRQDOH�
$6/2� ����� $TXD�
WLF� 6FLHQFHV� 0HH�
WLQJ� �0RXQWDLQV� RI�
WKH�6HD���&HWWH�FRQ�
IpUHQFH� IXW� IRQGpH�
HQ� ����� HW� GHSXLV�

���DQV�HOOH�FKDSHDXWH�OD�FRPPXQDXWp�VFLHQ�
WLILTXH�LQWHUQDWLRQDOH�HQ�IDLVDQW�OD�SURPRWLRQ�
GH�OD�GLYHUVLWp�� O¶LQWpJUDWLRQ�HW� OD�FRPPXQL�
FDWLRQ� GX� VDYRLU� VFLHQWLILTXH� GDQV� WRXV� OHV�
D[HV� GHV� VFLHQFHV� DTXDWLTXHV� �DTXDFXOWXUH��
HQYLURQQHPHQWV�PDULQV� HW� GXOFLFROHV�� FKDQ�
JHPHQWV�FOLPDWLTXHV��HWF����/¶$6/2�FRPSWH�
SUqV�GH������PHPEUHV�j�O¶pFKHOOH�SODQpWDLUH� 

�� 

St
ag

es
 e

t 
co

n
g
rè

s 

)LQDOHPHQW�� FH� FRQJUqV� DXUD� pWp� EpQpILTXH�
WDQW� SRXU�PRQ� SURMHW�� FDU� M¶DL� GpFRXYHUW� GH�
QRXYHOOHV�WHFKQLTXHV�HW�DSSURFKHV�WRXW�j�IDLW�
SHUWLQHQWHV� GDQV� OH� FDGUH� GH� PRQ� SURMHW� HW�
TXL� SRXUURQW� rWUH� XWLOLVpHV�� PDLV� DXVVL� SRXU�
PRL� SRXU� DYRLU� pODUJL� HW� DSSURIRQGL� PHV�
FRQQDLVVDQFHV� 
 
,QIHUULQJ� WHPSRUDO� DQG� FKURPRVRPDO�
SDWWHUQV� RI� JHQH-IORZ� GXULQJ� WKH� GLYHU�
JHQFH� KLVWRU\� RI� ODNH� ZKLWHILVK� VSH-FLHV-
SDLUV 
&OpPHQW� 5RXJHX[
��� /RXLV� %HUQDWFKH]���
3LHUUH-$OH[DQGUH�*DJQDLUH��� 
�'pSDUWHPHQW�GH�ELRORJLH��,QVWLWXW�GH�%LROR�
JLH�,QWpJUDWLYH�HW�GHV�6\VWqPHV��,%,6���8QL�
YHUVLWp�/DYDO��*�9��$���4XpEHF��&DQDGD 
�8QLYHUVLWp�0RQWSHOOLHU����3ODFH�(XJqQH�%D�
WDLOORQ��������0RQWSHOOLHU�&HGH[����)UDQFH� 
�,QVWLWXW� GHV� 6FLHQFHV� GH� O¶eYROXWLRQ� GH�
0RQWSHOOLHU�-�&156��805�������60(/����
UXH�GHV�&KDQWLHUV��������6qWH��)UDQFH 
 
3DUDOOHO�GLYHUJHQFH�SDWWHUQV�DPRQJ�UHSOLFDW�
HG�VSHFLHV-SDLUV�PD\�DULVH�WKURXJK�D�YDULHW\�
RI� HYROXWLRQDU\�PHFKDQLVPV��:KHWKHU� VXFK�
SDUDOOHOLVP� UHIOHFWV� D� FRPPRQ� KLVWRU\� RI�
GLYHUJHQFH� RU� UHSHDWHG� SDUDOOHO� GLYHUJHQFH�
GULYHQ�E\�SDUDOOHO�GLYHUJHQW�VHOHFWLRQ�QHHGV�
WR� EH� DVFHUWDLQHG�� ,Q� WKLV� FRQWH[W�� UHFRQ�
VWUXFWLQJ�WKH�KLVWRU\�RI�JHQH�IORZ�LV�RI�IXQ�
GDPHQWDO�LQWHUHVW�WR�XQGHUVWDQG�KRZ�GHPRJ�
UDSK\� DQG� VHOHFWLRQ� FROOHFWLYHO\� VKDSH� WKH�
JHQRPLF� ODQGVFDSH� RI� VSHFLHV� GLYHUJHQFH�
DQG� LWV� FRQVLVWHQF\� DFURVV� UHSOLFDWHV�� +HUH��
ZH�H[WHQG�WKH�DQDO\WLFDO�IUDPHZRUN�WR�LQIHU�
WKH�KLVWRU\�RI�VSHFLDWLRQ�XVLQJ�GHPRJUDSKLF�
GLYHUJHQFH� PRGHOV� WKDW� FDSWXUH� ERWK� WHP�
SRUDO� DQG� FKURPRVRPDO� YDULDWLRQ� LQ� JHQH�
IORZ��:H� LPSOHPHQW� WKLV� DSSURDFK� LQ� V\P�
SDWULF� ODNH� ZKLWHILVK� VSHFLHV� SDLUV�
�&RUHJRQXV� FOXSHDIRUPLV�� FKDUDFWHUL]HG� E\�
YDULDEOH� GHJUHHV� RI� PRUSKRORJLFDO� GLYHU�
JHQFH� DQG� UHSURGXFWLYH� LVRODWLRQ� EHWZHHQ�
GZDUI�OLPQHWLF�DQG�QRUPDO�EHQWKLF�HFRW\SHV��
*HQRPH-ZLGH� 613V� REWDLQHG� E\� 5$'-
VHTXHQFLQJ� ��� LQGLYLGXDOV� IURP� HDFK� HFR�
W\SH� LQ� �� 1RUWK�$PHULFDQ� ODNHV� ����� VDP�
SOHV�� ZHUH� XVHG� WR� DQDO\VH� GLIIHUHQWLDWLRQ�
SDWWHUQV�EHWZHHQ�HFRW\SHV��8VLQJ�D�FRPSR�
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0D�SUpVHQWDWLRQ�SRUWDLW�VXU�OD�FRPSOpPHQWD�
ULWp�G¶XWLOLVHU�j�OD�IRLV�O¶DQDO\VH�GHV�LVRWRSHV�
VWDEOHV����&���&�HW���1���1��DLQVL�TXH�OH�SUR�
ILODJH�GHV� DFLGHV�JUDV�FRPPH�RXWLOV�GH�GLV�
FULPLQDWLRQ� QXWULWLRQQHOOH� FKH]� OHV� KXvWUHV�
G¶pOHYDJH� �&�� YLUJLQLFD�� j� O¶ÌOH-GX-3ULQFH-
eGRXDUG��,QGpSHQGDPPHQW�GH�OD�PpWKRGH�GH�
FXOWXUH� XWLOLVpH� �HQ� VXVSHQVLRQ� RX� VXU� OH�
IRQG��� OHV� KXvWUHV� VHPEOHQW� PDMRULWDLUHPHQW�
VH�QRXUULU� GH�GLQRIODJHOOpV��)DLW� LQWpUHVVDQW��
OHV� KXvWUHV� FXOWLYpHV� HQ� VXVSHQVLRQ� VRQW� VL�
JQLILFDWLYHPHQW�SOXV�JUDVVHV�TXH�FHOOHV�SUR�
YHQDQW�GH�OD�FXOWXUH�VXU�OH�IRQG� 
)LQDOHPHQW��FHWWH�FRQIpUHQFH�D�DFFXHLOOL�SOXV�
GH� ����� SDUWLFLSDQWV� HW� IXW� O¶RSSRUWXQLWp�
LGpDOH� G¶DFTXpULU� GH� QRXYHOOHV� FRQQDLV�
VDQFHV�DLQVL�TXH�GH�UHQFRQWUHU�GHV�SLRQQLHUV�
LQWHUQDWLRQDX[� �$OOHPDJQH�� 6XqGH�� %HO�
JLTXH�� WDQW� HQ� SK\VLRORJLH� GHV� PROOXVTXHV�
TX¶HQ� DQDO\VHV� GHV� DFLGHV� JUDV�� &HFL� P¶D�
SHUPLV� G¶rWUH� j� O¶DIIXW� GHV� QRXYHOOHV� DYDQ�
FpHV�VFLHQWLILTXHV�GDQV�PRQ�GRPDLQH�GH�UH�
FKHUFKH��/HV�IRQGV�REWHQXV�YLD�OD�ERXUVH�GX�
UpVHDX� 5HVVRXUFHV� $TXDWLTXHV� 4XpEHF�
�5$4��RQW�pWp�XQH�FRQWULEXWLRQ�PDMHXUH�PH�
SHUPHWWDQW�GH�SD\HU�OHV�IUDLV�DVVRFLpV�j�FHWWH�
FRQIpUHQFH��0HV�UHPHUFLHPHQWV�OHV�SOXV�VLQ�
FqUHV� 
 
67$%/(� ,62723(6�$1'� )$77<�$&�
,'6� 352),/,1*�� 7+(� 3(5)(&7�
&283/(� � � )25� 1875,7,21$/� ',6�
&5,0,1$7,21� 2)� 2<67(56��
&5$662675($�9,5*,1,&$ 
6RQLHU�� 5�DE
�� 7UHPEOD\�� 5�E�� 2OLYLHU�� )�F��
0H]LDQH��7�F�DQG�&RPHDX��/�$�D 

D�'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV�&DQD�
GD�� *XOI� )LVKHULHV� &HQWUH�� 3�2�� %R[� ������
6FLHQFH� %UDQFK�� 0RQFWRQ�� 1%�� (�&� �%���
&DQDGD�� 
E�,QVWLWXW�GHV�6FLHQFHV�GH�OD�0HU��8QLYHUVLWp�
GX�4XpEHF�j�5LPRXVNL������DOOpH�GHV�8UVX�
OLQHV��&�3��������5LPRXVNL��4&��*�0��/���
&DQDGD� 
F� 0XVpXP� 1DWLRQDO� G¶+LVWRLUH� 1DWXUHOOH��
805�&156������%25($��&3����� ��� UXH�
%XIIRQ���������3DULV�&HGH[����)UDQFH 
 
%LYDOYHV�VXFK�DV�&��YLUJLQLFD�DVVLPLODWH�QX�
WULHQWV� IURP� PXOWLSOH� VRXUFHV�� 7KDW� EHLQJ�

VDLG��R\VWHUV�DUH�PDLQO\�SHUFHLYHG�DV�KHUEL�
YRUHV� ZLWK� SK\WRSODQNWRQ� DV� WKH� SULPDU\�
IRRG�VXSSO\��8VLQJ�DQDO\WLFDO� WRROV��VXFK�DV�
VWDEOH� LVRWRSHV� PRQLWRULQJ� ���&���&��
��1���1��� ZH� FDQ� LGHQWLI\� GRPLQDQW� HQHUJ\�
SURYLGHUV� IRU� FXOWXUHG� ELYDOYHV�� &RPSDULQJ�
WZR� FXOWXUH� PHWKRGV� �ERWWRP� DQG� VXVSHQ�
VLRQ��� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� QRWHG�
DQG� WKH� VWURQJ� UHODWLRQ� ZLWK� 320�
�HVSHFLDOO\� PLFURDOJDH�� UHPDLQHG�� 6XEVH�
TXHQW�DQDO\VLV�XVLQJ�IDWW\�DFLGV��)$V��DV�EL�
RPDUNHUV� IRU� WKH� R\VWHU¶V� GLJHVWLYH� JODQGV�
HQDEOH� D� PRUH� UHILQHG� FKDUDFWHUL]DWLRQ� RI�
WKHLU� QXWULWLRQDO� VRXUFHV��7RWDO�)$V�GHPRQ�
VWUDWHG� WKDW� R\VWHUV� LQ� VXVSHQVLRQ� KDG� IDW�
FRQWHQWV� VLJQLILFDQWO\� VXSHULRU� WKHQ� WKHLU�
ERWWRP� FXOWXUHG� FRXQWHUSDUWV�� 6DPSOLQJ�
GDWHV� �S��������� DQG� FXOWXUH� PHWKRGV�
�S������� ERWK� KDG� VLJQLILFDQW� LPSDFWV� RQ�
)$V� SURILOHV� H[SODLQHG� PRVWO\� ������ E\� D�
GHSOHWLRQ� �-XO\�� RI� WKH� GLDWRPV� ELRPDUNHU�
�(3$��� &XOWXUH� PHWKRG� GLVFUHSDQFLHV� DUH�
PDLQO\� DWWULEXWHG� WR�PLFURDOJDH� ELRPDUNHUV�
ZKHUH� ERWWRP� R\VWHUV� KDYH� VXSHULRU� (3$�
OHYHOV� �GLDWRP� ELRPDUNHUV�� D� SRWHQWLDO� OLQN�
WR� PLFURSK\WREHQWKRV�� DQG� LQIHULRU� '+$�
OHYHOV� �GLQRIODJHOODWH� ELRPDUNHUV��� ,Q� JHQ�
HUDO�� R\VWHUV� ZHUH�PDLQO\� XVLQJ� GLQRIODJHO�
ODWHV� �'+$�(3$� !��� DV� D� IRRG� VRXUFH��
7KHVH� UHVXOWV� UHRSHQ� WKH� TXHVWLRQV� DURXQG�
GLYHUVH� DQG� G\QDPLF� QXWULWLRQDO� FRQWULEX�
WLRQV� IRU� FXOWXUHG� ELYDOYHV� DQG� VXJJHVW� WKH�
FRPSOHPHQWDU\� XVH� RI� VWDEOH� LVRWRSHV� DQG�
)$V� SURILOLQJ� DV� DQ� DQDO\WLFDO� WRRO� LQ� GLHWV�
GLVFULPLQDWLRQ�� 
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PHV� SURMHWV� SUpVHQWV� HW� IXWXUV�� 0HUFL� DX�
5$4�SRXU�DYRLU�VXSSRUWp�PRQ�YR\DJH�j�FHW�
H[FHOOHQW�FRQJUqV��� 
 
5pVXPp 
:KROH�JHQRPH�GXSOLFDWLRQ��:*'��FDQ�SUR�
YLGH� PDWHULDO� IRU� HYROXWLRQDU\� LQQRYDWLRQ��
$VVHPEO\� RI� ODUJH�� RXWEUHG� HXNDU\RWLF� JH�
QRPHV� FDQ� EH� GLIILFXOW�� EXW� VWUXFWXUDO� UHDU�
UDQJHPHQWV�ZLWKLQ�VXFK�WD[D�FDQ�EH�LQYHVWL�
JDWHG�XVLQJ�OLQNDJH�PDSV��5$'�VHTXHQFLQJ�
SURYLGHV� XQSUHFHGHQWHG� DELOLW\� WR� JHQHUDWH�
KLJK-GHQVLW\� OLQNDJH� PDSV� IRU� QRQ-PRGHO�
VSHFLHV�� EXW� FDQ� UHVXOW� LQ� ORZ� QXPEHUV� RI�
KRPRORJRXV�PDUNHUV�EHWZHHQ�VSHFLHV�GXH�WR�
SK\ORJHQHWLF� GLVWDQFH� RU� GLIIHUHQFHV� LQ� OL�
EUDU\� SUHSDUDWLRQ�� )DPLO\� 6DOPRQLGDH� LV�
LGHDO�IRU�VWXG\LQJ�WKH�HIIHFWV�RI�:*'�DV�WKH�
DQFHVWUDO� VDOPRQLG� XQGHUZHQW� :*'� UHOD�
WLYHO\�UHFHQWO\��DURXQG����PLOOLRQ�\HDUV�DJR��
WKHQ�UHGLSORLGL]HG�DQG�GLYHUVLILHG��([WHQVLYH�
V\QWHQ\� EHWZHHQ� RUWKRORJRXV� FKURPRVRPHV�
RFFXUV�LQ�H[WDQW�VDOPRQLGV��EXW�HDFK�VSHFLHV�
KDV�ERWK�FRQVHUYHG�DQG�XQLTXH�FKURPRVRPH�
DUP�IXVLRQV�DQG�ILVVLRQV��+HUH�ZH�JHQHUDWH�D�
KLJK-GHQVLW\� OLQNDJH� PDS� ������ PDUNHUV��
IRU� WKH� 6DOYHOLQXV� JHQHUD� �%URRN� &KDUU� 6��
IRQWLQDOLV��� DQG� WKHQ� LGHQWLI\� RUWKRORJRXV�
FKURPRVRPH� DUPV� DPRQJ� WKH� RWKHU� DYDLOD�
EOH� VDOPRQLG� KLJK-GHQVLW\� OLQNDJH� PDSV��
LQFOXGLQJ�VL[�VSHFLHV�RI�2QFRUK\QFKXV��DQG�
RQH� VSHFLHV� IRU� HDFK� RI� 6DOPR� DQG� &RUH�
JRQXV�� DV� ZHOO� DV� WKH� VLVWHU� JURXS� IRU� WKH�
VDOPRQLGV��(VR[�OXFLXV�IRU�KRPHRORJ�GHVLJ�
QDWLRQ�� 7R� WKLV� HQG�� ZH� GHYHORSHG� 0DS�
&RPS�� D� SURJUDP� WKDW� LGHQWLILHV� LGHQWLFDO�
DQG�SUR[LPDO�PDUNHUV�EHWZHHQ�OLQNDJH�PDSV�
XVLQJ� D� UHIHUHQFH� JHQRPH� RI� D� UHODWHG� VSH�
FLHV� DV� DQ� LQWHUPHGLDWH�� 7KLV� DSSURDFK� LQ�
FUHDVHV� WKH� QXPEHU� RI� FRPSDUDEOH�PDUNHUV�
EHWZHHQ�OLQNDJH�PDSV�E\��-IROG��HQDEOLQJ�D�
FKDUDFWHUL]DWLRQ�RI�WKH�PRVW�OLNHO\�KLVWRU\�RI�
UHWDLQHG� FKURPRVRPDO� UHDUUDQJHPHQWV�SRVW-
:*'�� DQG� LGHQWLI\LQJ� VHYHUDO� FRQVHUYHG�
FKURPRVRPDO� LQYHUVLRQV�� $QDO\VHV� RI�
5$'VHT-EDVHG� OLQNDJH� PDSV� IURP� RWKHU�
WD[D�ZLOO�DOVR�EHQHILW�IURP�0DS&RPS��DYDLO�
DEOH� DW�� KWWSV���JLWKXE�FRP�HQRUPDQGHDX�
PDSFRPS� 
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%HQ�6XWKHUODQG�–�3RVW-'RFWRUDW��8��/DYDO 
6XSHUYLVLRQ �� /RXLV� %HUQDWFKH]� �8�� /DYDO���
&pOLQH�$XGHW��84$5�,60(5� 
 
��H� &RQJUqV� DQQXHO� GH� OD� 6RFLpWp� FDQD�
GLHQQH� G
pFRORJLH� HW� G
pYROXWLRQ�� � 6DLQW-
-HDQ��7HUUH-1HXYH����DX����MXLOOHW����� 

 
-¶DL� SDUWLFLSp� DX�
FRQJUqV�
6&((������ j�6W��
-RKQ¶V�� 7HUUH-
1HXYH��SRXU�SUp�
VHQWHU� PRQ� SUR�
MHW� DYHF� O¶pTXLSH�
GX� ODERUDWRLUH�
%HUQDWFKH]� GH�
O¶8QLYHUVLWp� /D�

YDO��'DQV� FH�SURMHW�� QRXV� DYRQV�JpQpUp�XQH�
FDUWH�JpQpWLTXH�G¶XQ�VDOPRQLGp��O¶2PEOH�GH�
)RQWDLQH�� DYHF� SOXV� GH� ����� PDUTXHXUV��
&¶HVW�OD�SUHPLqUH�FDUWH�j�KDXWH�GHQVLWp�SRXU�
FH� JHQUH�� 1RXV� DYRQV� FRPSDUp� FHWWH� FDUWH�
JpQpWLTXH� DYHF� OHV� DXWUHV� FDUWHV� JpQpWLTXHV�
GH� O¶HQVHPEOH� GHV� DXWUHV� HVSqFHV� GLVSR�
QLEOHV�� &HWWH� LQWpJUDWLRQ� D� pWp� UHQGXH� SRV�
VLEOH�SDU�GHX[�pOpPHQWV������XQ�QRXYHO�RXWLO�
�0DS&RPS�� TXL� DXWRPDWLVH� OD� FRPSDUDLVRQ�
GHV�FDUWHV��JpQpWLTXHV�j�KDXWH�GHQVLWp�HQ�XWL�
OLVDQW� XQ� JpQRPH� UpIpUHQFH� G¶XQH� HVSqFH�
DSSDUHQWpH����HQ�UpXQLVVDQW�WRXWHV�OHV�FDUWHV�
JpQpWLTXHV� SXEOLTXHPHQW� GLVSRQLEOHV� SRXU�
���HVSqFHV�SURYHQDQW�GH�TXDWUH�JHQUHV�GLIIp�
UHQWV�� GRQW� OH� EURFKHW�� XQ� ©� RXWJURXS�
ª� �JURXSH� H[WpULHXU�� SRXU� OHV� VDOPRQLGpV�
FKH]�OHTXHO�LO�Q¶\�D�SDV�HX�GH�GXSOLFDWLRQ�GX�
JpQRPH�FRPSOHW��HW�DXVVL�GHX[�JpQRPHV�Up�
IpUHQFH�SRXU�IDLUH�OHV�FRPSDUDLVRQV��/HV�VDO�
PRQLGpV� VRQW� WUqV� LPSRUWDQWV� SRXU� OD� SrFKH�
RX� O¶DTXDFXOWXUH� FRPPHUFLDOH� RX� SRXU� OD�
FRQVHUYDWLRQ�� PDLV� DXVVL� SRXU� O¶pWXGH� GH�
O¶pYROXWLRQ�GX�JpQRPH�DSUqV�XQH�GXSOLFDWLRQ�
GX�JpQRPH�FRPSOHW��&HV� DQDO\VHV�QRXV�RQW�
SHUPLV� GH� SUpVHQWHU� O¶H[SOLFDWLRQ� DFWXHOOH�
PHQW� OD� SOXV� FRPSOqWH� GH� O¶pYROXWLRQ� GHV�
FKURPRVRPHV� GHV� VDOPRQLGpV�� /D� UpXQLRQ�
GX�6&((������ UpXQLVVDQW� OHV�FKHUFKHXUV�GH�
OD�F{WH�(VW�HW�2XHVW�GX�&DQDGD�pWDLW�O¶HQGURLW�
SDUIDLW�SRXU�SUpVHQWHU�FH�SURMHW��-¶DL�UHoX�GHV�
FRPPHQWDLUHV� WUqV� XWLOHV� HW� LQVSLUDQWV� SRXU�
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)UDQoRLV-eWLHQQH� 6\OYDLQ� –� 0DvWULVH�� 8��
/DYDO 
6XSHUYLVLRQ �� 1LFRODV� 'HURPH� �8QLYHUVLWp�
/DYDO� 
 
��WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�0LFUR�
ELDO� (FRORJ\�� 0RQWUpDO�� ��� DX� ��� DR�W�
������ 
 
 
 
 
 
 
 
 
 
 
 
 
/H� FRQJUqV� GH� O
,60(� D� pWp� O
RFFDVLRQ�
G
DVVLVWHU� j� GHV� FRQIpUHQFHV� H[WUrPHPHQW�
LQWpUHVVDQWHV��TXL�P
RQW�GRQQp�GH�QRXYHDX[�
RXWLOV� SRXU� O
DQDO\VH� GH� GRQQpHV� GDQV� OH�
FDGUH�GH�PRQ�SURMHW�GH�PDLWULVH��/H�FRQJUqV�
GH� O
,60(� D� DXVVL� FRQVWLWXp� XQH� H[FHOOHQWH�
RSSRUWXQLWp�GH�FRQVROLGHU�GHV�OLHQV�DYHF�GHV�
FKHUFKHXUV�LQWHUQDWLRQDX[�TXL�VRQW�GHV�VRP�
PLWpV�PRQGLDOHV� GDQV� OH� GRPDLQH� GHV� UHOD�
WLRQV� K{WH-PLFURELRWH� FKH]� OHV� SRLVVRQV� HW�
DXWUHV� RUJDQLVPHV� DTXDWLTXHV�� 1RWDPPHQW��
M
DL� HX� OD� FKDQFH� GH� GLVFXWHU� DYHF� G
DXWUHV�
FKHUFKHXUV�TXL�WUDYDLOOHQW�DXVVL�VXU�O
RQWRJH�
QqVH� GX� PLFURELRWH� GH� O
LQWHVWLQ� FKH]� OHV�
SRLVVRQV�� ¬� OD� FpUpPRQLH� GH� IHUPHWXUH� GX�
FRQJUqV�� M
DL� pWp� UpFLSLHQGDLUH� GH� �� SUL[�� ���
0HLOOHXUH� DIILFKH� ��� SUL[� VXU� SOXV� GH� ����
DIILFKHV� SUpVHQWpHV�� ��� /H�� %LOO� &RVWHUWRQ�
<RXQJ� 6FLHQWLVW� 3UL]H� �7KH� %LOO� &RVWHUWRQ�
<RXQJ� 6FLHQWLVW� 3UL]H� ZLOO� UHFRJQL]H� HDUO\�
FDUHHU� VFLHQWLVWV� ZKR� GHPRQVWUDWH� WKH�PRVW�
SURPLVLQJ� UHVHDUFK� LQYROYLQJ� QHZ� WKHRULHV�
LQ�PLFURELDO� HFRORJ\� WKDW� KDYH�ZLGHU� LQWHU�
GLVFLSOLQDU\�VLJQLILFDQFH�� 
 

<RX�DUH�ZKDW�\RX�HDW��JHW�\RXU�PDWXULW\�
E\� IRUDJLQJ� RQ� \RXU� SDUHQWV�� WKH� GLVFXV�
ILVK�H[DPSOH 
)UDQoRLV-eWLHQQH�6\OYDLQ���1LFRODV�'HURPH� 
���,QVWLWXW�GH�ELRORJLH�LQWpJUDWLYH�HW�GHV�V\V�
WqPHV�� 8QLYHUVLWp� /DYDO�� 4XpEHF�� 4&� 
*�9��$��&DQDGD 
 
7KH� 'LVFXV� ILVK� �6\PSK\VRGRQ� DHTXLIDV�
FLDWD��LV�DQ�$PD]RQLDQ�RUQDPHQWDO�ILVK�ZLWK�
D�XQLTXH�SDUHQWDO�EHKDYLRXU��$IWHU�KDWFKLQJ��
WKH�IU\�IHHGV�H[FOXVLYHO\�RQ�D�FXWDQHRXV�PX�
FXV�VHFUHWLRQ�IURP�ERWK�SDUHQWV�GXULQJ�WKUHH�
ZHHNV��6WXGLHV�KDYH�GRFXPHQWHG�D�GLIIHUHQ�
WLDO� SURWHLQ� SDWWHUQ� RQ� WKH� PXFXV� OD\HU� RI�
GLVFXV�LQ�UHSURGXFWLYH�SKDVH��VXJJHVWLQJ�WKDW�
VSHFLILF� HOHPHQWV� DUH� YHUWLFDOO\� WUDQVIHUUHG�
IURP� SDUHQWV� WR� VWLPXODWH� IU\� JURZWK�� 7KH�
DLPV� RI� RXU� VWXG\� ZHUH� ���� WR� FKDUDFWHUL]H�
WKH� RQWRJHQHVLV� RI� GLVFXV� ILVK� PLFURELRWD��
���� WR� GHWHUPLQH� LI� UHSURGXFWLRQ� SKDVH� LQ�
GXFHG� D� GLIIHUHQWLDO� VKLIW� RI� FXWDQHRXV�PX�
FXV�PLFURELRWD�FRPSRVLWLRQ�RQ�SDUHQWDO�ILVK��
DQG�����WR�DVVHVV�WKH�LPSDFW�RI�SDUHQWDO�IHHG�
LQJ�RQ�WKH�FRPSRVLWLRQDO�G\QDPLFV�RI�GLVFXV�
IU\� JXW�PLFURELRWD��7R� DFKLHYH� WKHVH� JRDOV��
ZH� VDPSOHG� WKRURXJKO\� WKUHH� EURRGV� RI� 6��
DHTXLIDVFLDWD�� GXULQJ� ��� PRQWKV� SRVWKDWFK��
:H�VDPSOHG�IU\�DQG�SDUHQWDO�IHFHV��SDUHQWDO�
PXFXV� DQG� DTXDULXP�ZDWHU��:H� VHTXHQFHG�
WKH� K\SHUYDULDEOH� UHJLRQ� 9�� RI� WKH� U51$�
��6�WR�FKDUDFWHUL]H�EDFWHULDO�FRPPXQLWLHV�LQ�
DOO� VDPSOHV��7KH� UHVXOWV� VKRZ� WKDW� ���� WKHUH�
LV�D�FRQYHUJHQFH�RI�WKH�JXW�PLFURELRWD�FRP�
SRVLWLRQ�RI�WKH�IU\�WRZDUGV�WKH�JXW�PLFURELR�
WD� RI� WKHLU� SDUHQWV� DV� VRRQ� DV� WKH� IU\� VWDUWV�
IHHGLQJ� RQ� WKHLU� SDUHQWV� FXWDQHRXV� PXFXV��
����WKHUH�LV�D�GLIIHUHQWLDO�VKLIW�RI�WKH�SDUHQWDO�
PXFXV� PLFURELRWD� FRPSRVLWLRQ� ZKHQ� WKH�
SDUHQWV� JHW� LQ� UHSURGXFWLYH� SKDVH�� DQG� ����
WKH�WD[RQRPLF�VWUXFWXUH�RI�WKH�IU\�JXW�PLFUR�
ELRWD� VWDELOL]HV� HDUOLHU� WKDQ� ZKDW� KDV� EHHQ�
REVHUYHG� IRU� WKH� VKRUW-OLYHG� ]HEUDILVK�� 2XU�
UHVXOWV� KLJKOLJKW� WKH� EHQHILFLDO� LQIOXHQFH� RI�
YHUWLFDO�SDUHQW-RIIVSULQJ�WUDQVIHU�RI�SDUHQWDO�
EDFWHULD�YLD�VNLQ�PXFXV�IHHGLQJ� 
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PHPEUHV�GH�OD�FRPPXQDXWp�VFLHQWLILTXH�� 
 
,V� WKH�(VWXDULQH�7XUELGLW\�0D[LPXP�DU�
HD� WKH� PRVW� VXLWDEOH� KDELWDW� IRU� JURZWK�
DQG� FRQGLWLRQ� RI� WKH� QHZ� UHLQWURGXFHG�
VWULSHG� EDVV� SRSXODWLRQ� LQ� WKH� 6W�� /DZ�
UHQFH�ULYHU" 
9DQDOGHUZHLUHOGW��/XFLH���:LQNOHU��*HVFKH���
0LQJHOELHU��0DUF���6LURLV��3DVFDO� 
�&KDLUH� GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXD�
WLTXHV� H[SORLWpHV�� 8QLYHUVLWp� GX� 4XpEHF� j�
&KLFRXWLPL��&KLFRXWLPL��4&��&$1 
�,QVWLWXW�GHV�6FLHQFHV�GH� OD�0HU��8QLYHUVLWp�
GX� 4XpEHF� j� 5LPRXVNL�� 5LPRXVNL�� 4&��
&$1 
�'LUHFWLRQ� GH� O¶H[SHUWLVH� VXU� OD� IDXQH� DTXD�
WLTXH��0LQLVWqUH� GHV� )RUrWV�� GH� OD� )DXQH� HW�
GHV� 3DUFV� GX� 4XpEHF�� 4XHEHF� &LW\�� 4&��
&$1 
 
7KH� 6WULSHG� %DVV� �0RURQH� VD[DWLOLV�� ZDV�
H[WLUSDWHG�RI� WKH�6W��/DZUHQFH�5LYHU� �6/5��
E\� WKH�PLG-������PRVW�SUREDEO\� GXH� WR� WKH�
FXPXODWLYH�HIIHFWV�RI�KDELWDW�GHVWUXFWLRQ�DQG�
RYHUILVKLQJ�� ,Q� ������ D� SURJUDP� WR� UHLQWUR�
GXFH�WKLV�VSHFLHV�ZDV�LQLWLDWHG�DQG�LQ�������
QDWXUDO� UHSURGXFWLRQ� ZDV� FRQILUPHG�� +RZ�
HYHU��YHU\�OLWWOH� LV�NQRZQ�RQ�WKH�HFRORJ\�RI�
WKH� HDUO\� OLIH� VWDJHV� RI� WKLV� UHFHQWO\� UH-
HVWDEOLVKHG� SRSXODWLRQ�� ,Q� WKLV� VWXG\�� ZH�
WHVWHG� WKH� K\SRWKHVLV� WKDW� WKH� HVWXDULQH� WXU�
ELGLW\� PD[LPXP� �(70�� RIIHUV� WKH� PRVW�
VXLWDEOH�IHHGLQJ�FRQGLWLRQV�IRU�WKH�JURZWK�RI�
HDUO\�OLIH�VWDJHV�RI�6WULSHG�%DVV�LQ�WKH�6/5��
)URP�0D\�WR�6HSWHPEHU�����������VWDWLRQV�
ZHUH� VDPSOHG� XVLQJ� %RQJR� QHW� RU� EHDFK�
VHLQH��0RUH�WKDQ�RQH�WKRXVDQG�6WULSHG�%DVV�
ODUYDH�DQG�MXYHQLOHV�ZHUH�FDSWXUHG�DQG�DQD�
O\VHG�� 6L]H� VWUXFWXUH� DQG� FRQGLWLRQ� ZHUH�
FRPSDUHG� DPRQJ� WKUHH� GLIIHUHQW� UHJLRQV� RI�
WKH� 6/5� LQFOXGLQJ� WKH� XSVWUHDP� IUHVKZDWHU�
UHJLRQ��WKH�(70�DQG�WKH�PRUH�VDOLQH�GRZQ�
VWUHDP�UHJLRQ��5HVXOWV�VXSSRUW� WKH�K\SRWKH�
VLV� WKDW� WKH� (70� RIIHU� WKH� PRVW� VXLWDEOH�
IHHGLQJ� FRQGLWLRQV� IRU� JURZWK� RI� 6WULSHG�
%DVV�HDUO\�OLIH�VWDJHV��)XUWKHU�LQYHVWLJDWLRQV�
RQ� RWROLWK� PLFURVWUXFWXUH�� VWRPDFK� FRQWHQW�
DQG�SUH\�DYDLODEOH� LQ� WKH�ILHOG�ZLOO� LPSURYH�
RXU� XQGHUVWDQGLQJ� RQ� XQGHUO\LQJ� SURFHVVHV�
RI�WKLV�K\SRWKHVLV�� 
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/XFLH� 9DQDOGHUZHLUHOGW� –� 'RFWRUDW�� 8QL�
YHUVLWp�GX�4XpEHF�j�&KLFRXWLPL 
6XSHUYLVLRQ ��3DVFDO�6LURLV��84$&���*HVFKH�
:LQNOHU��84$5�,60(5���0DUF�0LQJHOELHU�
�0))3� 
 
��H� UHQFRQWUH� DQQXHOOH� GX� © /DUYDO� )LVK�
&RQIHUHQFH ª�� 6RORPRQV��0DU\ODQG��e-8��
GX����DX����MXLQ������� 
 
 
 
 
 
 
 
 
 
 
'DQV�OH�FDGUH�GH�PD�IRUPDWLRQ��M¶DL�HX�O¶RS�
SRUWXQLWp�GH�SUpVHQWHU�PHV�SUHPLHUV�UpVXOWDWV�
GH�GRFWRUDW�DX���H�UDVVHPEOHPHQW�GX�/DUYDO�
)LVK� &RQIHUHQFH�� &HWWH� UpXQLRQ� DQQXHOOH�
FRQVWLWXH� XQH� VRXV-GLYLVLRQ� GH� O¶$PHULFDQ�
)LVKHULHV�6RFLHW\��/RUV�GH�FHWWH�VHPDLQH��M¶DL�
HX� OD� FKDQFH� G¶DVVLVWHU� j� GHV� SUpVHQWDWLRQV�
RUDOHV� DXVVL� ELHQ� GH� JUDQGV� FKHUFKHXUV� TXH�
G¶pWXGLDQWV��&RPPH� VRQ� QRP� O¶LQGLTXH�� OHV�
SUpVHQWDWLRQV� pWDLHQW� IRFDOLVpHV� VXU� OHV�
MHXQHV�VWDGHV�GH�YLH�GHV�SRLVVRQV��4XHOTXHV�
SUpVHQWDWLRQV� FRQFHUQDLHQW� GHV� D[HV� GH� UH�
FKHUFKH� FRPPXQV� DYHF� OH� 5$4�� 3DU�
H[HPSOH��M¶DL�HQ�HIIHW�HX�OD�FKDQFH�G¶DVVLVWHU�
j� GHV� SUpVHQWDWLRQV� VXU� O¶DXJPHQWDWLRQ� GHV�
WDX[�GH�VXUYLH�GHV�MHXQHV�VWDGHV�HQ�SLVFLFXO�
WXUH� 
/RUV�GH�FH�FRQJUqV��M¶DL�SUpVHQWp�SRXU�OD�SUH�
PLqUH�IRLV�PHV�SUHPLHUV�UpVXOWDWV�VXU�OD�UpLQ�
WURGXFWLRQ�GX�EDU�UD\p�GDQV�OH�6DLQW-/DXUHQW��
0D�SUpVHQWDWLRQ�DYDLW���REMHFWLIV�PDMHXUV ��L��
LGHQWLILHU� GLIIpUHQWV� KDELWDWV� GDQV� OH� 6DLQW-
/DXUHQW� VXU� OD� EDVH� GH� FULWqUHV� SK\VLTXHV�
HQWUH�O¶HVWXDLUH�IOXYLDO�HW�PR\HQ��LL�FRPSDUHU�
OD� GHQVLWp�� LLL�� OD� FURLVVDQFH� HW� OD� FRQGLWLRQ�
LY��HQWUH�FHV�KDELWDWV�GpILQLV�SUpFpGHPPHQW�� 
-H� YRXGUDLV� DXVVL� YRXV� UHPHUFLHU� SRXU� PH�
VRXWHQLU�GDQV�FHWWH�H[SpULHQFH��&¶HVW�HIIHFWL�
YHPHQW� WUqV�HQULFKLVVDQW�HQ� WDQW�TX¶pWXGLDQW�
G¶DSSUHQGUH�� GH� IDLUH�GHV� UHQFRQWUHV�� GLVFX�
WHU� HW� SDUWDJHU� VHV� LGpHV� DYHF� G¶DXWUHV�
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(QYLURQQHPHQW 
 
«�,PSDFW�RI�PXVVHO�FXOWXUH�LQ�0DOSHTXH�
%D\�RQ�OREVWHU�PRYHPHQW�DQG�FRQGLWLRQ�» 

&KHUFKHXU� UHVSRQVDEOH �� &KULVWRSKHU� :��
0F.LQGVH\��,0/�032� 
&ROODERUDWHXUV�5$4��3KLOLSSH�$UFKDPEDXOW�
�84$5-,60(5��� &DWKHULQH� &RXLOODUG�
�,0/�032���/XF�&RPHDX��032�0RQFWRQ���
5pMHDQ�7UHPEOD\��84$5-,60(5� 

2Q� FUDLQW� TXH� O
DTXDFXOWXUH� GHV� PRXOHV� DLW�
XQ�LPSDFW�QpJDWLI�VXU�OD�UpSDUWLWLRQ�HW�OD�FRQ�
GLWLRQ�GHV�HVSqFHV�FRPPHUFLDOHPHQW�LPSRU�
WDQWHV�HQ�]RQH�F{WLqUH��\�FRPSULV�OH�KRPDUG�
HW�OH�FUDEH�FRPPXQ��SURLH�SULQFLSDOH�GX�KR�
PDUG��1RWUH�pWXGH��,PSDFW�RI�PXVVHO�FXOWXUH�
LQ�0DOSHTXH�%D\� RQ� OREVWHU�PRYHPHQW� DQG�
FRQGLWLRQ�� H[DPLQH� OD� GLVWULEXWLRQ�� OH�PRX�
YHPHQW�� HW� OD� FRQGLWLRQ� GHV� KRPDUGV� HW�
FUDEHV� GDQV� HW� DXWRXU� GHV� VLWHV� P\WLOLFROHV�
GDQV� OD�EDLH�GH�0DOSHTXH�j� O¶ÌOH-GX-3ULQFH-
eGRXDUG�� /¶DLGH� ILQDQFLqUH� GX� 5$4� D� pWp�
XWLOLVpH� SRXU� HQJDJHU� GH� O¶DLGH� WHFKQLTXH�
�0LFKHOOH� 3HOOHWLHU� 5RXVVHDX�� SRXU� GLVVp�
TXHU� GHV� FUDEHV�� SUHQGUH� GHV�PHVXUHV�PRU�
SKRPpWULTXHV� GLYHUVHV� HW� SUpSDUHU� GHV� KR�
PRJpQDWV� SRXU� DQDO\VHV� GH� OD� TXDOLWp� QXWUL�

WLRQQHOOH�� /HV� UpVXOWDWV� GH� FHV� DQDO\VHV� RQW�
pWp�SUpVHQWpV�VRXV�IRUPH�G¶DIILFKH�ORUV�GH�OD�
FRQIpUHQFH� DQQXHOOH� GX� 5$4�� /HV� UpVXOWDWV�
SUpOLPLQDLUHV� GpPRQWUHQW� TXH� OHV� KRPDUGV�
FDSWXUpV� GDQV� OHV� VLWHV� P\WLOLFROHV� RQW� XQ�
WDX[�GH�JO\FRJqQH�KpSDWLTXH�SOXV� LPSRUWDQW�
TXH� FHX[� FDSWXUpV� DX[� VLWHV� GH� UpIpUHQFH� HW�
TXH�OHV�FUDEHV�HQ�SURYHQDQFH�GHV�VLWHV�P\WL�
OLFROHV� VRQW� SOXV� ULFKHV� �HQ� WHUPHV� GH� QL�
YHDX[�GH�SURWpLQHV�HW�GH�YDOHXU�FDORULILTXH��
TXH� FHX[� GHV� VLWHV� GH� UpIpUHQFH��1RV� UpVXO�
WDWV� VXJJqUHQW�XQH�SUpVHQFH�DFFUXH�GH�FUXV�
WDFpV� HQ� pWDW� GH� PXH� DX[� VLWHV� P\WLOLFROHV��
/HV� KRPDUGV� QH� UHVWHQW� SDV� GDQV� OHV� VLWHV�
P\WLOLFROHV� WDQGLV� TXH� OHV� FUDEHV� \� UHVWHQW�
SRXU�OHV�ORQJXHV�SpULRGHV�� 

/HV�FUDEHV�FRPPXQV�DYHF�GHV�pPHWWHXUV�DFRXVWLTXHV�
SRXU�VXLYUH�OHXUV�GpSODFHPHQWV�GDQV�OHV�VLWHV�P\WLOL�
FROHV� 
 
 
©�/H�UpVHDX�1RWUH�*ROIH�ª 
 
&R-GLUHFWHXUV�� 3KLOLSSH� $UFKDPEDXOW� �8��
/DYDO��HW�6WHYH�3ODQWH��84$5� 
&ROODERUDWHXU� 5$4 �� 5pMHDQ� 7UHPEOD\�
�,60(5� 
 
/H�JROIH�GX�6DLQW-/DXUHQW�HVW�XQ�HQYLURQQH�
PHQW� FRPSOH[H�� 6LWXp� j� OD� OLPLWH� VXG� GH� OD�
IURQWLqUH� VXEDUFWLTXH�� LO� HVW� VRXPLV� j� GHV�
SUHVVLRQV� QDWXUHOOHV� HW� DQWKURSLTXHV� LPSRU�
WDQWHV�� /¶H[SORUDWLRQ� HW� O¶H[SORLWDWLRQ� pYHQ�
WXHOOH� GHV� K\GURFDUEXUHV� QpFHVVLWHQW�� HQ�
RXWUH�� XQH� PHLOOHXUH� FRQQDLVVDQFH� GH� FHW�
pFRV\VWqPH�IUDJLOH�VLWXp�DX�F°XU�GX�4XpEHF��
)LQDQFp� SDU� OH� SURJUDPPH� $SSXL� DX[� Up�
VHDX[� G¶LQQRYDWLRQ� GX� )RQGV� GH� UHFKHUFKH�
1DWXUH�HW�WHFKQRORJLHV��)5417���F¶HVW�GDQV�
FH� FRQWH[WH� TXH� 1RWUH� *ROIH�� XQ� UpVHDX�
G¶LQQRYDWLRQ�LQWHUVHFWRULHO�SRXU�pWXGLHU�O¶HQ�

�� 

 

Projets de recherche réalisés 
en partenariat avec le RAQ 

 
8QH�GHV�JUDQGHV� IRUFHV�GX� UHJURXSHPHQW� HVW� OD�
FROODERUDWLRQ�HQWUH�FKHUFKHXUV�GH�GLYHUVHV�GLVFL�
SOLQHV�HW�O¶LQWHUUHODWLRQ�IRUWH�TXL�H[LVWH�HQWUH�QRV�
GLIIpUHQWV� D[HV� GH� UHFKHUFKH�� (Q� ����-����� HW�
����-������ OH� 5$4� D� SDUWLFLSp� DX� FR-
ILQDQFHPHQW� GH� GLYHUV� SURMHWV� GH� UHFKHUFKH� HQ�
SHUPHWWDQW�O¶HPEDXFKH�G¶DLGH�WHFKQLTXH�RX�SUR�
IHVVLRQQHOOH�GDQV�GHV�SURMHWV�LQFOXDQW�XQH�FROOD�
ERUDWLRQ� LQWUD-UpVHDX� LPSRUWDQWH��/D�VHFWLRQ�TXL�
VXLW� SUpVHQWH�XQ� UpVXPp�GHV�GLYHUV�SURMHWV� DX[�
TXHOV� OH� 5$4� D� pWp� GLUHFWHPHQW� DVVRFLp� GXUDQW�
FHWWH�SpULRGH�� 
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YLURQQHPHQW� VRFLRpFRORJLTXH� GX� JROIH� GX�
6DLQW-/DXUHQW��D�pWp�FUpp� 
 
/H� UpVHDX� 1RWUH� *ROIH� D� SRXU� REMHFWLI� GH�
GpYHORSSHU�HW�GH�FRRUGRQQHU�XQ�SURJUDPPH�
G¶DFTXLVLWLRQ� GH� FRQQDLVVDQFHV� SRUWDQW� VXU�
OHV� SULQFLSDX[� IDFWHXUV� HW� HQMHX[� OLpV� DX[�
DFWLYLWpV� G¶H[SORUDWLRQ� HW� G¶H[SORLWDWLRQ� GHV�
K\GURFDUEXUHV� GDQV� OH� JROIH� GX� 6DLQW-
/DXUHQW��/H�UpVHDX�1RWUH�*ROIH�D��HQFRUH�HQ�
������UD\RQQp�VXU�OD�VFqQH�VFLHQWLILTXH��SDU�
WLFXOLqUHPHQW�DX�4XpEHF��/¶LQWHUGLVFLSOLQDUL�
Wp� SUHQG� GH� SOXV� HQ� SOXV� GH� SODFH� GDQV� OHV�
SURGXFWLRQV�HW�OD�FRKpVLRQ�TXL�V¶HVW�FUppH�DX�
VHLQ�GX�JURXSH�ODLVVH�SUpVDJHU�GHV�FROODERUD�
WLRQV� TXL� YRQW� ELHQ� DX-GHOj� GH� © 1RWUH�
*ROIH ª� 
 
3RXU�OD�VHFRQGH�IRLV��OHV�PHPEUHV�GH�1RWUH�

*ROIH� RQW� RUJDQLVp� XQ� FROORTXH� (QMHX[�
GH� OD� UHFKHUFKH� GDQV� OH� FDGUH�GH� OD���H�
pGLWLRQ�GX�FRQJUqV�GH�O¶$VVRFLDWLRQ�IUDQ�
FRSKRQH� SRXU� OH� VDYRLU� �$&)$6��� &H�
FROORTXH��TXL� V¶HVW� WHQX� OH���PDL������j�
0RQWUpDO�� SRVDLW� OD� TXHVWLRQ 6RPPHV-
QRXV�SUrWV�SRXU�O¶H[SORUDWLRQ�HW�O¶H[SORL�
WDWLRQ� GHV� K\GURFDUEXUHV� GDQV� OH� JROIH�
GX� 6DLQW-/DXUHQW�� SULVH� �� �� 4X¶DYRQV-
QRXV�GRFXPHQWp�GHSXLV�5LPRXVNL������" 

/D�VHFRQGH�UpXQLRQ�DQQXHOOH�GX�UpVHDX�V¶HVW�
WHQXH�OHV����HW����RFWREUH������DX�&DP�
SXV�GH�/pYLV�GH�O¶8QLYHUVLWp�GX�4XpEHF�j�
5LPRXVNL�� /HV� PHPEUHV� GX� UpVHDX� GH�
PrPH� TXH� OHV� DXWHXUV� GHV� FKDSLWUHV� GH�
O¶RXYUDJH� HQ� FRXUV� GH� UpGDFWLRQ� HW� OHV�
SDUWHQDLUHV� GX� UpVHDX� pWDLHQW� SUpVHQWV��
&HWWH�UHQFRQWUH�D�SHUPLV�XQH�PLVH�j�MRXU�
VXU� O¶DYDQFHPHQW� GHV� WUDYDX[� GH� 1RWUH�
*ROIH��GRQW�OH�OLYUH�LVVX�GHV�HQMHX[�LGHQ�
WLILpV� ORUV�GH�O¶$&)$6�������HW�XQH�GLV�
FXVVLRQ� IUXFWXHXVH� TXDQW� j� O¶DYHQLU� GX�
UpVHDX� 

7URLV� PHPEUHV� GX� UpVHDX� 1RWUH� *ROIH� RQW�
pWp� QRPPpV� DX� FRPLWp� VFLHQWLILTXH� GX�
5pVHDX�4XpEHF�PDULWLPH� �540� ��6WHYH�
3ODQWH�HW�'DQ\�'XPRQW�RQW�WRXV�GHX[�pWp�
QRPPpV� GLUHFWHXUV� WKpPDWLTXHV� HW� *XLO�
ODXPH�6W-2QJH�D�pWp�QRPPp�GLUHFWHXU�GX�
540� DLQVL� TXH� GH� O¶,QVWLWXW� )UDQFH-

�� 

4XpEHF�SRXU�OD�FRRSpUDWLRQ�VFLHQWLILTXH�HQ�
DSSXL�DX�VHFWHXU�PDULWLPH��,)40��� 

8Q� QRXYHDX� SDUWHQDULDW� D� pWp� pWDEOL� DYHF� OH�
FDPSXV�*UHQIHOO�GH�0HPRULDO�8QLYHUVLW\��
j�7HUUH-1HXYH� 

8Q� DWHOLHU� LQWHUVHFWRULHO� �4XHOOH� pGXFDWLRQ�
SRXU�XQ�GpYHORSSHPHQW�GXUDEOH�GX�6DLQW-
/DXUHQW� "�� D� pWp� RUJDQLVp� j� O¶8QLYHUVLWp�
GX� 4XpEHF� j� 5LPRXVNL� OH� ��� GpFHPEUH�
������/¶REMHFWLI�GH�O¶DWHOLHU�pWDLW�G¶LGHQWL�
ILHU�GHV�SLVWHV�SRXU�XQ�HQVHLJQHPHQW�LQWHU�
GLVFLSOLQDLUH� GHV� TXHVWLRQV� VRFLDOHPHQW�
YLYHV� HQYLURQQHPHQWDOHV� j� O¶pFROH� VHFRQ�
GDLUH�� 

 

,VVX�GHV�WUDYDX[�HW�UpIOH[LRQV�GHV�PHPEUHV�GX�
UpVHDX� G¶LQQRYDWLRQ� LQWHUVHFWRULHO� 1RWUH�
*ROIH��OHV�H[SHUWV�GX�UpVHDX��j�O¶°XYUH�GHSXLV�
�� DQV�� RQW� SXEOLp� XQ� OLYUH� VXU� O¶pWDW� GHV� FRQ�
QDLVVDQFHV�GX�6DLQW-/DXUHQW�� 
 
/¶RXYUDJH�SRUWH� VXU� OHV�TXHVWLRQV�SULRULWDLUHV�
LQKpUHQWHV�DX�JROIH�GX�6DLQW-/DXUHQW�HW�j�O¶H[�
SORLWDWLRQ� GHV� K\GURFDUEXUHV�� &H� UHFXHLO�
G¶LQIRUPDWLRQV� REMHFWLYHV� HW� IDFWXHOOHV� HVW�
GHVWLQp�DX[�OHFWHXUV�HQ�UHFKHUFKH�GH�VROXWLRQV�
SRXU�OHV�DPHQHU�j�SUHQGUH�XQH�GpFLVLRQ�pFODL�
UpH� 
 
/H�OLYUH�HVW�GLVSRQLEOH�JUDWXLWHPHQW�VXU�OH�VLWH�
GX�UpVHDX��QRWUHJROIH�FD�� 
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©� 6\VWqPHV� GpFHQWUDOLVpV� GH� SK\WRWUDLWH�
PHQW� HW� YDORULVDWLRQ� GH� VDXOHV� DYHF� Gp�
SKRVSKDWDWLRQ� GHV� HDX[� XVpHV�
�3K\WR9DO3��ª 
 
&KHUFKHXU� SULQFLSDO ��<YHV�&RPHDX� �eFROH�
3RO\WHFKQLTXH�GH�0RQWUpDO� 
&ROODERUDWHXU� 5$4 �� )ORUHQW� &KD]DUHQF�
�eFROH�GHV�0LQHV�GH�1DQWHV� 
 

/H�EXW�GX�SURMHW © 6\VWqPHV�GpFHQWUDOLVpV�
GH� SK\WRWUDLWHPHQW� HW� GpSKRVSKDWDWLRQ� GHV�
HDX[�XVpHV�-�3K\WR9DO3�ª�HVW�GH�GpYHORSSHU�
GHV�DSSURFKHV�QRYDWULFHV�XWLOLVDQW�OHV�SK\WR�
WHFKQRORJLHV� HW� GHV�PDWpULDX[� UpDFWLIV� SRXU�
OH�WUDLWHPHQW�VHFRQGDLUH��YLVDQW�O
HQOqYHPHQW�
GH� OD�PDWLqUH� RUJDQLTXH�� HW� WHUWLDLUH� �YLVDQW�
O
HQOqYHPHQW�GH�OD� WR[LFLWp��GX�SKRVSKRUH�HW�
GHV�SDWKRJqQHV��GHV�HDX[�XVpHV��&HV�SURFp�
GpV�VRQW�G
LQWpUrW�SRXU�OH�&DQDGD�FDU�H[WHQ�
VLIV�� F
HVW-j-GLUH� HIILFDFHV� PDLV� j� IDLEOHV�
FR�WV�GH�FDSLWDOLVDWLRQ�HW�G
RSpUDWLRQ�� 

'DQV�FH�FRQWH[WH��WURLV�ILOLqUHV�VRQW�GpYH�
ORSSpHV� �� ��� OHV� ILOWUHV� SODQWpV� GH� VDXOHV�
�)36�� DYHF� RX� VDQV� GpSKRVSKDWDWLRQ� SDU�
SLqJH� j� SKRVSKRUH� H[WHQVLI� �3$3(��� XQ�
3$3(� SRXYDQW� DXVVL� rWUH� LQVWDOOp� HQ� DYDO�
G
XQ�DXWUH�SURFpGp�GH�WUDLWHPHQW�VHFRQGDLUH��
���OHV�SODQWDWLRQV�GH�VDXOHV�HQ�FXOWXUH�LQWHQ�
VLYH� VXU� FRXUWHV� URWDWLRQV� �&,&5�� HW� ��� OHV�
3$3(�LQWpJUpV�j�O
DVVDLQLVVHPHQW�DXWRQRPH��
/
RULJLQDOLWp�SULQFLSDOH�GH�FH�SURMHW�UpVLGH�HQ�
O
XWLOLVDWLRQ� GH� VDXOHV� YDORULVDEOHV� SRXU� OHV�
)36� HW� OHV� &,&5�� HW� OH� WUDLWHPHQW� G
XQ� HI�
IOXHQW� SULPDLUH� UpHO� SOXW{W� TXH� VHFRQGDLUH�
SRXU� OHV� GHX[� SUHPLqUHV� ILOLqUHV� DORUV� TXH�
GHX[�VpULHV�GH�3$3(�WUDLWHQW�FHV�GHX[�W\SHV�
G
HDX[�XVpHV� 

$X� FRXUV� GHV� GHX[� SUHPLqUHV� DQQpHV� GX�
SURMHW�� OHV�DFWLYLWpV�RQW�SRUWp�VXU� OD�FRQFHS�
WLRQ�GpWDLOOpH��O
LQVWDOODWLRQ��OD�PLVH�HQ�URXWH�
HW� O
H[SORLWDWLRQ� GHV� XQLWpV� SLORWHV� GHV� WURLV�
ILOLqUHV� LQVWDOOpHV� j� RX� SUqV� GH� OD� VWDWLRQ� GH�
UpFXSpUDWLRQ� GHV� UHVVRXUFHV� GH� O
HDX�
�6WD55(��GH�6DLQW-5RFK-GH-O
$FKLJDQ��$LQ�
VL��SRXU�O
DOLPHQWDWLRQ�HQ�HDX[�XVpHV��XQ�Gp�
FDQWHXU�SULPDLUH�D�pWp�LQVWDOOp�GDQV�XQ�VHPL-
UHPRUTXH�HW�O
HIIOXHQW�VHFRQGDLUH�D�pWp�SUpOH�
Yp�GH�O
HIIOXHQW�FRPELQp�GHV�)36��/HV�XQLWpV�
SLORWHV� VRQW� ��� TXDWUH� XQLWpV� GH� )36� GH� ���

P��SDU�����P�GH�SURIRQGHXU�DOLPHQWpHV�j���
RX����P��SDU�pTXLYDOHQW-KDELWDQW�HW�RSpUpHV�
HQ� PRGH� SHUFRODQW� HQ� pWp� PDLV� GRQW� GHX[�
VRQW� HQ� PRGH� VDWXUp� HW� DpUp� HQ� KLYHU��
�� TXDWUH�VpULHV�GH�WURLV�SDUFHOOHV��WULSOLFDWV��
GH�&,&5�GH�����P��QRQ�DGMDFHQWHV�HW�UpSDU�
WLHV�GDQV�XQ�FKDPS�GH�VDXOHV�G
XQ�KHFWDUH�j�
��NP�GH�OD�6WD55(�HW�DOLPHQWpHV�HQ�HDX�SR�
WDEOH� RX� XVpH� ���� ��� RX� ���PP�G��� RX� QRQ�
DOLPHQWpHV��WpPRLQV��HW����WURLV�VpULHV�GH�ED�
ULOV� RX� FRORQQHV� GH� VFRULHV� G
DFLpULHV� SRXU�
UHWHQLU�OH�SKRVSKRUH�GH�O
HIIOXHQW�SULPDLUH�RX�
VHFRQGDLUH�LQVWDOOpV�GDQV�XQ�FRQWHQHXU�PDUL�
WLPH�� 

/HV� UpVXOWDWV� RQW�PRQWUp� XQH� ERQQH� SHU�
IRUPDQFH�GH�WUDLWHPHQW�GH�FKDFXQH�GHV�XQL�
WpV�GH�WUDLWHPHQW-YDORULVDWLRQ�� 

/HV�)36�RQW�GRQQp�GHV�UHQGHPHQWV�G
HQ�
OqYHPHQW�GHV�PDWLqUHV�HQ�VXVSHQVLRQ��0(6��
HW� GH� OD� GHPDQGH� FKLPLTXH� HQ� R[\JqQH�
�'&2�� HQWUH� ��� HW� ����� G
D]RWH� WRWDO�.MHO�
GDKO��17.��HQWUH����HW�����HW�GH�SKRVSKRUH�
WRWDO�HQWUH����HW�����HW�VDQV�GLIIpUHQFH�HQWUH�
OHV���XQLWpV��8QH�OpJqUH�UpGXFWLRQ�G
HIILFDFL�
Wp� GH� QLWULILFDWLRQ� D� pWp� REVHUYpH� HQ� KLYHU�
GDQV�OH�)36�RSpUp�HQ�PRGH�VDWXUp�DYHF�XQH�
FKDUJH� RUJDQLTXH� SOXV� pOHYpH� ��� P��(+���
3RXU� OD� GHX[LqPH� VDLVRQ� KLYHUQDOH�� OHV�
FKDUJHV�RUJDQLTXHV�VHURQW�GRXEOpHV� 

3RXU�OHV�&,&5��O
D]RWH�V
HVW�UpYpOp�rWUH�OH�
SDUDPqWUH� OLPLWDQW� OH� GLPHQVLRQQHPHQW� GHV�
SDUFHOOHV�� 8QH� DOLPHQWDWLRQ� SURSRUWLRQQHOOH�
j�O
DFWLYLWp�G
pYDSRWUDQVSLUDWLRQ�GHV�VDXOHV�HW�
OD� SULVH� HQ� FRPSWH� GH� OD� SOXYLRPpWULH� SHU�
PHWWUDLW� G
DPpOLRUHU� O
HIILFDFLWp� GX� V\VWqPH��
3RXU�OD��H�VDLVRQ�HVWLYDOH��OHV�FKDUJHV�VXU�OHV�
SDUFHOOHV� RQW� pWp� DFFUXHV� GH� ���� HW� O
D]RWH�
V
HVW�j�QRXYHDX�UpYpOp�rWUH�OH�SDUDPqWUH�OLPL�
WDQW� 

3RXU�OHV�3$3(��XQ�PRGqOH�PpFDQLVWH��3-
+\GURVODJ�� D� pWp� GpYHORSSp� TXL� SHUPHW� GH�
SUpGLUH� OD� ORQJpYLWp� G
XQ� ILOWUH� 3$3(� SRXU�
HQOHYHU� OH� SKRVSKRUH� G
XQ� HIIOXHQW� SULPDLUH�
RX�VHFRQGDLUH�j�XQ�QLYHDX�LQIpULHXU�j���PJ�
/�HQ�SKRVSKRUH� WRWDO��/
LPSRUWDQFH�GH� FRQ�
VLGpUHU�O
DOFDOLQLWp�HW�OHV�PDWLqUHV�HQ�VXVSHQ�
VLRQ� TXL� LQGXLVHQW� XQ� FROPDWDJH� SUpPDWXUp�
GHV�3$3(�D�pWp�PLVH�HQ�UHOLHI�� 

/HV� WUDYDX[� GH� OD� WURLVLqPH� HW� GHUQLqUH�
DQQpH� SHUPHWWURQW� GH� SUpFLVHU� OHV� UqJOHV� GH�

�� 
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GLPHQVLRQQHPHQW� HW� GH� JHVWLRQ� JDUDQWHV� GH�
O
HIILFDFLWp� j� ORQJ� WHUPH� HW� OD� UREXVWHVVH� GH�
WHOOHV�ILOLqUHV�GH�WUDLWHPHQW�SRXU�GHV�LQVWDOOD�
WLRQV�GH�WDLOOH�UpVLGHQWLHOOH��3$3(���SHWLWH�RX�
PR\HQQH��)36�RX�&,&5��� 

 

 
 
 
 
 
 
 
 

 
 
,QVWDOODWLRQ�SLORWH�SRXU� OH�SURMHW�3K\WR9DO3�j� OD� VWD�
WLRQ�GH�UpFXSpUDWLRQ�GHV�UHVVRXUFHV�GH�O
HDX��6WD55(��
GH�6DLQW-5RFK-GH-O
$FKLJDQ�� 
(Q� KDXW� j� JDXFKH�� RQ� SHXW� UHFRQQDvWUH� OH� WRLW� G
XQH�
URXORWWH�GH�FKDQWLHU�TXL�VHUW�GH�ODERUDWRLUH��-XVWH�j�VD�
GURLWH�VH�WURXYH�OH�FRQWHQHXU�GDQV�OHTXHO�VRQW�LQVWDO�
OpV� OHV� 3$3(� HW� OH� V\VWqPH� GH� FROOHFWH� GH� O
HIIOXHQW�
GHV�)36�TXL� VRQW� VLWXpV� j� VD�GURLWH��8Q� DEUL� HQ�ERLV�
SRXU� O
KLYHU� D� pWp� LQVWDOOp� HQWUH� OH� FRQWHQHXU� HW� OHV�
)36�SRXU�SURWpJHU� OHV�FRQGXLWHV�SURYHQDQW�GX� VHPL-
UHPRUTXH� �GHUULqUH� OH� SKRWRJUDSKH��� (Q� DUULqUH�� RQ�
SHXW� GHYLQHU� OD� SUpVHQFH� GH� OD�5LYLqUH� /
$FKLJDQ� HW�
VXU� OD� GURLWH� RQ� YRLW� OD� FO{WXUH�GX�SURFpGp�GH�ERXHV�
DFWLYpHV�GH�OD�6WD55(�� 

 

 
,QVWDOODWLRQ�SLORWH�SRXU� OH�SURMHW�3K\WR9DO3�j� OD� VWD�
WLRQ�GH�UpFXSpUDWLRQ�GHV�UHVVRXUFHV�GH�O
HDX��6WD55(��
GH�6DLQW-5RFK-GH-O
$FKLJDQ�� 
(Q� KDXW� j� JDXFKH�� RQ� YRLW� OH� EkWLPHQW� GH� SUpWUDLWH�
PHQW�HW� OHV�EDVVLQV�GH�ERXHV�DFWLYpHV�GH� OD�6WD55(��
HQ�KDXW�j�GURLWH��OD�UHPRUTXH�GDQV�ODTXHOOH�VH�WURXYH�
GHV� FXYHV� VHUYDQW� GH� IRVVH� VHSWLTXH� SRXU� XQ� WUDLWH�
PHQW�SULPDLUH��DX�PLOLHX�VH�WURXYH�OHV� ILOWUHV�SODQWpV�
GH� VDXOHV� MXVWH� GHYDQW� XQ� FRQWHQHXU� PDULWLPH� GDQV�
OHTXHO�VH�WURXYHQW�OHV�EDULOV�HW�FRORQQHV�GH�3$3( 
 

(QYLURQQHPHQW� HW� $PpOLRUD�
WLRQ� GHV� SUDWLTXHV� G¶H[SORLWD�
WLRQ�GHV�SRSXODWLRQV�QDWXUHOOHV 

© 'pWHUPLQLVPH� GX� UHFUXWHPHQW� GH� EL�
YDOYHV� VRXV� FRQWUDLQWHV� HQYLURQQHPHQ�
WDOHV�HW�DQWKURSLTXHV��'5,9(5� ª 
 
&KHUFKHXU�SULQFLSDO ��)UpGpULF�2OLYLHU 
&ROODERUDWHXUV� 5$4 �� 7DULN�0H]LDQH�� 3KL�
OLSSH�$UFKDPEDXOW�HW�5pMHDQ�7UHPEOD\ 
 

$X� VHLQ� GX� SURMHW�
'5,9(5�� VRXWHQX�
GHSXLV� OH� GpSDUW�
SDU� OH� 5$4�� QRXV�
QRXV� VRPPHV� LQWp�
UHVVpV�j�pYDOXHU�OHV�
SHUIRUPDQFHV� GH�
FURLVVDQFH� GHV� EL�
YDOYHV� GDQV� GLIIp�

UHQWV� KDELWDWV� EHQWKLTXHV� GH� O¶DUFKLSHO� GH�
&KDXVH\�� 6XU� O¶H[HPSOH� GH� O¶KXvWUH� SODWH�
2VWUHD� HGXOLV�� QRXV� DYRQV� REVHUYp� SDU� OD�
FRPSRVLWLRQ� HQ� DFLGHV� JUDV� GHV� JODQGHV� GL�
JHVWLYHV� TXH� OD� UHVVRXUFH� WURSKLTXH� GLVSR�
QLEOH�pWDLW�XQLIRUPH�HQWUH�OHV�SULQFLSDX[�KD�
ELWDWV� EHQWKLTXHV�� 7RXWHIRLV�� OHV� FRQFHQWUD�
WLRQV�WRWDOHV�HQ�OLSLGHV�GH�OD�JODQGH�GLJHVWLYH�
pWDLHQW� GLIIpUHQWHV� HQWUH� OHV�KDELWDWV�� VXJJp�
UDQW�XQH�GLVSRQLELOLWp�GH�QRXUULWXUH�YDULDEOH��
PDLV�FRPSRVpH�GHV�PrPHV� VRXUFHV� DOLPHQ�
WDLUHV� �%DUELHU� HW� DO�� ����� VRXV�SUHVVH�GDQV�
-RXUQDO� RI� 6HD� 5HVHDUFK��� 'DQV� XQ� GHX�
[LqPH� WHPSV�� OH� ILQDQFHPHQW�GX�5$4�QRXV�
D�SHUPLV�G¶HPEDXFKHU�OH�VXSSRUW�SURIHVVLRQ�
QHO� QRXV� SHUPHWWDQW� GH� WUDYDLOOHU� VXU� O¶pWD�
EOLVVHPHQW� GH� OLHQ� HQWUH� OD� FRPSRVLWLRQ� HQ�
DFLGH� JUDV� GHV� PHPEUDQHV� FHOOXODLUHV� GHV�
EUDQFKLHV�GH�GLIIpUHQWHV�HVSqFHV�GH�ELYDOYHV�
HW� OHXU� SHUIRUPDQFH� GH� FURLVVDQFH� �LQGLFH�
݊¶��� 1RXV� DYRQV� PHVXUp� SDU� DQDO\VH� GH�
FRXSHV� VFOpURFKURQRORJLTXHV� j� WUqV� KDXWH�
GpILQLWLRQ� OHV� LQFUpPHQWV� GH� FURLVVDQFH� GH�
OHXU� FRTXLOOH�� &H� WUDYDLO� IXW� UpDOLVp� VXU� XQ�
JUDQG�QRPEUH�G¶HVSqFHV�GH�ELYDOYHV�SURYH�
QDQW�GH�O¶$UFWLTXH��GHV�UpJLRQV�WHPSpUpHV�HW�
WURSLFDOHV�HW�GpPRQWUH�TXH�OHV�DQLPDX[�DYHF�
XQH� FURLVVDQFH� UDOHQWLH� DYDLHQW� PRLQV�
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G¶DFLGHV�JUDV�SRO\LQVDWXUpV�GDQV�OHXUV�PHP�
EUDQHV�HW�XQH�GXUpH�GH�YLH�SOXV�JUDQGH��&HV�
UpVXOWDWV� RQW� pWp� SUpVHQWpV� DX� FRQJUqV� GH�
O¶$6/2�HQ�IpYULHU������ 
 
6RXWLHQ�SRXU�OH�%RUpDOLV 
 
&KHUFKHXU� UHVSRQVDEOH �� 3DVFDO� 6LURLV�
�84$&� 
3DUWHQDLUH ��84$& 
 
 
 
 
 
 
 
 
 
 
� 
eTXLSH�GH�UHFKHUFKH�GH�UHWRXU�GDQV�OD�UDGH�GH�5REHU�
YDO� DX� ODF� 6DLQW--HDQ� DSUqV� XQH� ORQJXH� MRXUQpH� GH�
WUDYDLO� 
 
/H� %RUHDOLV� HVW� OH� EDWHDX� GH� UHFKHUFKH� GH�
O¶84$&� YRXp� j� O¶pWXGH� GHV� UHVVRXUFHV� KD�
OLHXWLTXHV� GH� OD� ]RQH� ERUpDOH�� '¶XQH� ORQ�
JXHXU�GH�SOXV�GH���PqWUHV��LO�HVW�FRQVWUXLW�HQ�
DOXPLQLXP�HW�LO�HVW�PXQL�GH�GHX[�PRWHXUV�LQ
-ERUG� GH� ���� FKHYDX[� FKDFXQ�� G¶XQH� DUFKH�
DUULqUH�HW�G¶XQ�WUHXLO�K\GUDXOLTXH�SRXU�OD�PD�
QLSXODWLRQ� DLVpH� GH� O¶pTXLSHPHQW� VFLHQWL�
ILTXH�SDU� OHV� pWXGLDQWV� HW� OHV� WHFKQLFLHQV�GH�
UHFKHUFKH�� 6D� WDLOOH� SHUPHW� GH� WUDYDLOOHU� HQ�
VpFXULWp�VXU�OHV�JUDQGV�SODQV�G¶HDX�FRPPH�OH�
ODF� 6DLQW--HDQ�� OH� IMRUG� GX� 6DJXHQD\� RX� OH�
IOHXYH� HW� O¶HVWXDLUH� GX� 6DLQW-/DXUHQW�� ,O� HVW�
pJDOHPHQW�IDFLOH�j�GpSODFHU�VXU�OD�URXWH�HQWUH�
FHV�SODQV�G¶HDX�� 
 
$X�FRXUV�GHV�GHUQLqUHV�DQQpHV��OH�%RUHDOLV�D�
pWp� XWLOLVp� GDQV� SOXVLHXUV� SURMHWV� GH� UH�
FKHUFKH�HW�SURJUDPPHV�GH�VXLYL�VXU� OHV�UHV�
VRXUFHV�KDOLHXWLTXHV��,O�D�pWp�QRWDPPHQW�XWL�
OLVp� SRXU� O¶pFKDQWLOORQQDJH� GHV� ODUYHV�
G¶pSHUODQ� DUF-HQ-FLHO� DX� ODF�6DLQW--HDQ��&HV�
WUDYDX[� VRQW�PHQpV� GDQV� OH� EXW� G¶LGHQWLILHU�
OHV� IR\HUV�GH�SURGXFWLRQ� ODUYDLUH�TXL�JXLGH�
URQW� XQ� DPpQDJHPHQW�PDMHXU� GH� YLQJW-FLQT�

UpFLIV�GH�IUD\H�SRXU�FHWWH�HVSqFH�IRXUUDJH�FOp�
DX�ODF�6DLQW--HDQ��/H�%RUpDOLV�FRQWULEXH�pJD�
OHPHQW�j�O¶pFKDQWLOORQQDJH�GH�O¶LFKW\RSODQF�
WRQ� VXLWH� j� FHV� WUDYDX[� G¶DPpQDJHPHQW��&H�
SURMHW�HVW�PHQp�HQ�SDUWHQDULDW�DYHF�OH�PLQLV�
WqUH�GHV�)RUrWV��GH�OD�)DXQH�HW�GHV�3DUFV�GX�
4XpEHF��0))3��HW�OD�&RUSRUDWLRQ�GH�/$&WL�
YLWp�3rFKH�/DF-6DLQW--HDQ��&/$3���/HV�FRQ�
WULEXWLRQV� ILQDQFLqUHV� GH� O¶84$&� HW� GX�
5$4� FRQWULEXHQW� j� GpIUD\HU� OHV� FR�WV� DQ�
QXHOV� GH� PDLQWHQDQFH� HW� G¶HQWUHWLHQ� HW� OHV�
VDODLUHV� GX� FDSLWDLQH� HW� GHV� WHFKQLFLHQV� TXL�
SDUWLFLSHQW�DX[�WUDYDX[�VXU�OH�WHUUDLQ� 
 
© 2XWLOV�GH�JHVWLRQ�SRXU�XQH�H[SORLWDWLRQ�
GXUDEOH�GX�KRPDUG�GDQV�WRXW�O¶HVW�GX�&D�
QDGD ª 
 
&KHUFKHXU�SULQFLSDO ��/RXLV�%HUQDWFKH]� �8��
/DYDO� 
&ROODERUDWHXU�5$4 ��5pP\�5RFKHWWH��8��RI�
1HZ-%UXQVZLFN� 
eWXGLDQW� GRFWRUDQW� DVVRFLp �� <DQQ� 'RUDQW�
�8��/DYDO� 
 
&H� SURMHW� 6WUDWpJLTXH�&561*� �����-������
YLVH� j� SURGXLUH� XQH� EDVH� G¶LQIRUPDWLRQV�
VFLHQWLILTXHV� SHUWLQHQWH� VXU� OD� ELRORJLH� GX�
KRPDUG�G¶$PpULTXH�H[SORLWp�GDQV�WRXW� O¶HVW�
GX� &DQDGD�� FHFL� GDQV� O¶RSWLTXH� GH� IRXUQLU�
XQH�DLGH�j�OD�GpILQLWLRQ�G¶XQLWpV�GH�JHVWLRQV�
GXUDEOHV�GHV�SrFKHULHV��$X�VHLQ�GH�O¶D[H�DV�
VRFLp�j�O¶DQDO\VH�JpQRPLTXH�GX�VWRFN�GH�KR�
PDUG� DX�&DQDGD�� OHV� SUHPLHUV� UpVXOWDWV� SX�
EOLpV� HQWUH� ����� HW� ������ RQW� UpYpOp� GHX[�
JURXSHPHQWV�SRSXODWLRQQHOV�GLVWLQFWV� �QRUG�
VXG��� DLQVL� TX¶XQH� VRXV-VWUXFWXUDWLRQ� j� SOXV�
ILQH�pFKHOOH�DX�VHLQ�GH�FHV�GHX[�JURXSHV��3DU�
DLOOHXUV��QRWUH�UHFKHUFKH�D�SX�PHWWUH�HQ�pYL�
GHQFH� OH� U{OH�GHV�FRXUDQWV�PDULQV�DLQVL�TXH�
GHV� SKpQRPqQHV� G¶DGDSWDWLRQ� ORFDOH� j� OD�
WHPSpUDWXUH� GDQV� OD� VWUXFWXUDWLRQ� GH� O¶HV�
SqFH� 
 
$X� UHJDUG� GH� FHV� SUHPLHUV� UpVXOWDWV�� QRXV�
DYRQV� UHGpILQL� XQ� SODQ� G¶pFKDQWLOORQQDJH�
V¶pWDODQW� VXU� WURLV� DQQpHV� ������ ����� HW�
������ D[p� VXU� GHX[� QRXYHDX[� REMHFWLIV� �L��
O¶DFTXLVLWLRQ� GH� GRQQpHV� JpQpWLTXHV� j� SOXV�
ODUJH� pFKHOOH� VSDWLDOH� HW� j� KDXWH� UpVROXWLRQ�
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�LL��O¶pFKDQWLOORQQDJH�VXU�WUDQVHFWV�GDQV�O¶RE�
MHFWLI�GH�GpWHUPLQHU�XQH�pFKHOOH�VSDWLDOH�PL�
QLPDOH�GH�VWUXFWXUDWLRQ��3RXU�XQ�WRWDO�DYRLVL�
QDQW�OHV�������pFKDQWLOORQV��FH�QRXYHDX�SODQ�
G¶pFKDQWLOORQQDJH� YLVH� j� PLHX[� GpOLPLWHU�
UDIILQHU� QRWUH� REVHUYDWLRQ� GHV� XQLWpV� ELROR�
JLTXHV�GX�KRPDUG��3RXU� UpSRQGUH�DX[�GpILV�
GX� JpQRW\SDJH� G¶XQ� VL� JUDQG� QRPEUH�
G¶pFKDQWLOORQV�� XQH� QRXYHOOH� WHFKQLTXH� GH�
VpTXHQoDJH� $'1� �FDSWXUH� GH� VpTXHQFHV�
$'1�FLEOpHV�� D� pWp� DGDSWpH� SRXU� FH� SURMHW��
QRXV� SHUPHWWDQW� G¶RSWLPLVHU� JUDQGHPHQW�
O¶DFTXLVLWLRQ� HW� OH� WUDLWHPHQW� GHV� GRQQpHV�
JpQRPLTXHV�� /D� ILQ� GH� O¶DQQpH� ����� D� pWp�
FRQVDFUpH� DX� VpTXHQoDJH� GHV� pFKDQWLOORQV�
�HQYLURQ� ������ LQGLYLGXV�� HW� O¶H[SORUDWLRQ�
GHV� SUHPLqUHV� GRQQpHV� JpQRPLTXHV�� /HV�
DQDO\VHV� SUpOLPLQDLUHV� HIIHFWXpHV� VXU� XQ�
VRXV-pFKDQWLOORQ�GH�������LQGLYLGXV�VpTXHQ�
FpV� D� SHUPLV� GH� YDOLGHU� QRWUH� QRXYHOOH� DS�
SURFKH� GH� VpTXHQoDJH� SDU� O¶REVHUYDWLRQ�
G¶XQH� VWUXFWXUH� JpQpWLTXH� HQ� GHX[� UpJLRQV�
1RUG�6XG�� &HV� SUHPLHUV� UpVXOWDWV� RQW� pWp�
SUpVHQWpV�DX�FRXUV�GH�OD�UpXQLRQ�DQQXHOOH�GX�
5$4�HQ�QRYHPEUH������ 
 
'H� PDQLqUH� SOXV� JOREDOH�� O¶DFTXLVLWLRQ� GH�
QRXYHOOHV�FRQQDLVVDQFHV�VXU�O¶HVSqFH�+RPD�
UXV�DPHULFDQXV��SHUPHWWUD�GH�GRFXPHQWHU�OD�
FRQQHFWLYLWp� HQWUH� OHV� XQLWpV� ELRORJLTXHV� j�
SHWLWH� HW� ODUJH� pFKHOOH� JpRJUDSKLTXH� HW�Pq�
QHUD� SRWHQWLHOOHPHQW� j� OD� GLVWLQFWLRQ� G¶XQH�
pFKHOOH�VSDWLDOH�SHUWLQHQWH�DX[�XQLWpV�GH�JHV�
WLRQ� GX� KRPDUG�� (Q� RXWUH�� OD� UpVROXWLRQ� GH�
O¶pFKDQWLOORQQDJH� DLQVL� TXH� O¶DPSOHXU� VSD�
WLDOH�GH�FH�SURMHW�HQ�IDLW�O¶XQ�GHV�SOXV�LPSRU�
WDQWV� SURMHWV� MDPDLV� FRPSOpWp� FRQFHUQDQW�
O¶pWXGH� JpQpWLTXH� GHV� FUXVWDFpV� PDULQV��
WRXWHV� HVSqFHV� FRQIRQGXHV�� /H� SDUWHQDULDW�
DYHF�OH�5$4�D�SHUPLV�GH�VRXWHQLU�OD�SDUWLFL�
SDWLRQ� GH� SOXVLHXUV� PHPEUHV� pWXGLDQWV-
FKHUFKHXUV� DX� ��H� FRQJUqV� ,QWHUQDWLRQDO� VXU�
OD�ELRORJLH�HW� OD�JHVWLRQ�GX�+RPDUG��,&:/�
3RUWODQG��86$��0DLQH�–� -XLQ�������DILQ�GH�
SUpVHQWHU�OHV�GHUQLHUV�UpVXOWDWV�GX�SURMHW��/H�
PRQWDQW�GH���������LQYHVWL�SDU�OH�5$4�GDQV�
FH�SURMHW� D�SHUPLV�GH� FRXYULU� XQH�SDUWLH�GX�
VDODLUH� G¶XQH� SURIHVVLRQQHOOH� GH� UHFKHUFKH�
�$O\VVH� 3HUUHDXOW�� TXL� D� SDUWLFLSp� j� OD� JHV�
WLRQ� GX� SURMHW� HW� OD� UpDOLVDWLRQ� GH� FHUWDLQHV�

WkFKHV�WHFKQLTXHV�UHOLpHV�j�FHOXL-FL� 
 
 
$PpOLRUDWLRQ� GH OD� SURGXFWLRQ�
HW� $PpOLRUDWLRQ� GHV� SUDWLTXHV�
G¶H[SORLWDWLRQ� GHV� SRSXODWLRQV�
QDWXUHOOHV 

'pJDJHPHQW�G¶HQVHLJQHPHQW�HW�SDUWLFLSD�
WLRQ�j� OD�UHFKHUFKH�SRXU�FKHUFKHXU�FROOp�
JLDO 
 
3URIHVVHXU-FKHUFKHXU �� eULF� 7DPLJQHDX[��
eFROH� GHV� SrFKHV� HW� GH� O¶DTXDFXOWXUH� GX�
4XpEHF��&pJHS�GH�OD�*DVSpVLH�HW�GHV�,OHV 
 
 
 
 
 
 
 
 
 
 
-HXQH�WKDOOH�GH�PDLQ�GH�PHU�SDOPpH��3DOPDULD�SDOPD�
WD��FXOWLYpH�HQ�EDVVLQ�� 
 
 
(QWUH������HW�VHSWHPEUH������� OH�'U�7DPL�
JQHDX[� D� GLULJp� OD�&KDLUH� GH� UHFKHUFKH� LQ�
GXVWULHOOH� GDQV� OHV� FROOqJHV� GX� &561*� HQ�
YDORULVDWLRQ� GHV� PDFURDOJXHV� PDULQHV� HW�
WRXWHV� OHV� DFWLYLWpV� GH� VRQ� pTXLSH� RQW� pWp�
FRQVDFUpHV�j�GHV�SURMHWV�VXU�OD�SrFKH��OD�FXO�
WXUH� HW� OD� WUDQVIRUPDWLRQ� GHV� PDFURSK\WHV�
PDULQV�� ¬� OD� GHPDQGH� GH� O¶LQGXVWULH�� QRXV�
DYRQV�SXEOLp�HQ������XQ�PDQXHO��IUDQoDLV�HW�
DQJODLV�� SRXU� OD� UpFROWH� FRPPHUFLDOH� GHV�
PDFURDOJXHV� DX� 4XpEHF�� &H� JXLGH� YLHQW�
FRPSOpWHU� XQ� DWODV� pOHFWURQLTXH� GHV� UHV�
VRXUFHV�DOJDOHV�TXL�D�pWp�GpYHORSSp�HQ�FROOD�
ERUDWLRQ�DYHF� O¶2*6/��'HX[�FROODERUDWLRQV�
VRQW� DXVVL� HQ� FRXUV� DYHF� OH� &&0$5�
�3RUWXJDO��TXL�YLVHQW�G¶XQH�SDUW�j�GUHVVHU� OH�
SRUWUDLW� JpQpWLTXH� GHV� SRSXODWLRQV� GH� 6DF�
FKDULQD� ODWLVVLPD� GH� O¶$WODQWLTXH� 1RUG� HW�
G¶DXWUH�SDUW�j�pYDOXHU� OHV�HIIHWV�GX� UpFKDXI�
IHPHQW� FOLPDWLTXH� VXU� OD� UHSURGXFWLRQ� GHV�
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ODPLQDLUHV��/¶pTXLSH�GH�OD�FKDLUH�D�SRXUVXLYL�
VHV� WUDYDX[�VXU� OD�VWUXFWXUDWLRQ�G¶XQH�ILOLqUH�
LQWpJUpH� GH� YDORULVDWLRQ� GHV� DOJXHV� GH� FXO�
WXUH�HW�VXU�OD�PLVH�j�O¶pFKHOOH�LQGXVWULHOOH�GHV�
SURFpGpV� GH� FXOWXUH� HW� GH� WUDQVIRUPDWLRQ��
'DQV� FH� SURJUDPPH�� GHV� ODPLQDLUHV� SUR�
GXLWHV�j�O¶pFKHOOH�LQGXVWULHOOH�GDQV�XQH�pFOR�
VHULH�PDULQH�SULYpH�RQW�pWp�FXOWLYpHV�VXU�FLQT�
IHUPHV�PDULFROHV��OD�ELRPDVVH�SURGXLWH�D�pWp�
XWLOLVpH� SRXU� OD� SURGXFWLRQ� G¶H[WUDLWV� HW� OHV�
FR-SURGXLWV�RQW�pWp�LQWpJUpV�GDQV�GHV�HPEDO�
ODJHV� WKHUPRPRXOpV�� 5HODWLYHPHQW� j� OD� GL�
YHUVLILFDWLRQ� GH� O¶DOJRFXOWXUH�� QRXV� DYRQV�
SURGXLW�XQ�SUHPLHU� UDSSRUW�VXU� OHV�HVVDLV�GH�
FXOWXUH�GH� O¶DOJXH�EUXQH� HVWLYDOH�&KRUGD� IL�
OXP�HW�GH�OD�ODPLQDLUH�QRUGLTXH�6DFFKRUKL]D�
GHUPDWRGHD�� (Q� FROODERUDWLRQ� DYHF� O¶,1$)�
HW�2OpRWHN�QRXV� DYRQV� pJDOHPHQW�PHQp�GHV�
WUDYDX[� VXU� OD� FXOWXUH�GH� O¶DOJXH� URXJH�3DO�
PDULD� SDOPDWD� HQ� EDVVLQ� GRQW� OHV� UpVXOWDWV�
RQW� pWp� SUpVHQWpV� HQ�PDL� ����� ORUV� GX� FRQ�
JUqV�GH�O¶$5&�j�0RQWUpDO��(��7DPLJQHDX[�D�
FR-GLULJp� OHV� WUDYDX[� G¶XQH� pWXGLDQWH� j� OD�
PDvWULVH� GH� O¶8QLYHUVLWp� /DYDO�� DYHF� OD� 'U�
1DWKDOLH�5��/H�)UDQFRLV�HW�OH�'U�*UDQW�9DQ�
GHQEHUJ� �GLUHFWHXU��� GDQV�XQ�SURMHW� YLVDQW� j�
GpYHORSSHU� XQ� SURWRW\SH� GH� ELRILOWUH� j� EDVH�
GH� PDFURDOJXHV� HW� OHV� UpVXOWDWV� RQW� pWp� SX�
EOLpV� GDQV� GHX[� MRXUQDX[� VFLHQWLILTXHV�� 8Q�
SURMHW� TXL� YLVH� j� WHVWHU� O¶HIILFDFLWp� GHV� UL�
GHDX[�G¶DOJXHV�SRXU�UpGXLUH�OD�SUpGDWLRQ�GHV�
FDQDUGV� VXU� OHV�PRXOHV� GH� FXOWXUH� D� HX� OLHX�
HQ�����-�����DYHF�XQ�pWXGLDQW�j�OD�PDvWULVH�
HQ�JHVWLRQ�GHV�PLOLHX[�PDULQV�GX�8QLYHUVLW\�
&HQWHU�RI� WKH�:HVWIMRUGV� �,VODQGH���FRGLULJp�
SDU�e�7DPLJQHDX[��HW�D�pWp�SUpVHQWp�ORUV�GX�
FRQJUqV� GH� O¶$$&� j� 7HUUH-1HXYH�� 3RXU� FH�
TXL�HVW�GHV�WUDYDX[�VXU�OD�WUDQVIRUPDWLRQ�LQ�
GXVWULHOOH� GHV� DOJXHV�� OD� SUHPLqUH� OLJQH� GH�
WUDQVIRUPDWLRQ� LQGXVWULHOOH� GpGLpH� DX[�
DOJXHV�GH�FXOWXUH�D�pWp�PLVH�VXU�SLHG��/D�IRU�
PDWLRQ�GX�MXU\�G
DQDO\VH�VHQVRULHOOH�GHV�SUR�
GXLWV�j�EDVH�G
DOJXHV�V¶HVW�SRXUVXLYLH�HW�XQH�
pWXGLDQWH� GH� O¶8QLYHUVLWp� /DYDO� �%DF�� HQ�
6FLHQFHV� HW� WHFKQRORJLH� GHV� DOLPHQWV�� HVW�
YHQXH� IDLUH� XQ� VWDJH� SRXU� � GpYHORSSHU� XQ�
FRIIUHW�G
HQWUDvQHPHQW�SRXU�OH�MXU\�HW�UpDOLVHU�
GHV� HVVDLV� GH� FRQILVDJH� GH� ODPLQDLUH�� 8Q�
SURMHW� GH� �� DQV� VXU� O¶RSWLPLVDWLRQ� GHV� Pp�
WKRGHV�GH�FXOWXUH�HQ�PHU�HW�HQ�EDVVLQ�GH�3DO�

PDULD�SDOPDWD�D�FRPPHQFp�HQ�MXLQ������HW�
XQ�QRXYHDX�SURMHW�VXU�OHV�PpWKRGHV�GH�FRQ�
WU{OH�GHV�SRSXODWLRQV�GH� FLOLpV�GDQV� OHV�FXO�
WXUHV�G¶DOJXHV�D�GpPDUUp�HQ�MDQYLHU�������(Q�
FROODERUDWLRQ�DYHF�OH�UpVHDX�3K\FRPRUSK��e��
7DPLJQHDX[� FRQWULEXH� DFWXHOOHPHQW� j� O¶pOD�
ERUDWLRQ� GHV� OLJQHV� GLUHFWULFHV� HXURSpHQQHV�
SRXU� OD� FXOWXUH� VRXWHQDEOH� GHV�PDFURDOJXHV�
�SURMHW� 3(*$686��� )LQDOHPHQW�� FLQT� pWX�
GLDQWV� GH� QLYHDX� FROOpJLDO� RQW� UpDOLVp� HQ�
�����HW������GHV�VWDJHV�VXU� O¶DOJRFXOWXUH�HW�
OD� WUDQVIRUPDWLRQ�GHV�DOJXHV�GDQV�QRV� ODER�
UDWRLUHV�� 
 
© ,QWpJUDWLRQ� G¶LQIRUPDWLRQ� JpQpWLTXH�
QHXWUH� HW� DGDSWDWLYH� SRXU� FRPSOpWHU� OHV�
FRQQDLVVDQFHV� VXU� OD� VWUXFWXUH� GHV� SRSX�
ODWLRQV� GH� VpEDVWH� �6HEDVWHV� VSS�� GDQV�
O
$WODQWLTXH� FDQDGLHQ� HW� HQ� LGHQWLILHU� OHV�
PpFDQLVPHV� VRXV-MDFHQWV �� XQH� DSSURFKH�
JpQRPLTXH� GH� JpQRW\SDJH-SDU-
VpTXHQoDJH� GH� SRO\PRUSKLVPHV� QXFOpRWL�
GLTXHV�VLPSOHV��613V� ª 
 
&KHUFKHXU�SULQFLSDO� �� <YDQ� /DPEHUW
�032-,0/� 
&ROODERUDWHXUV�5$4� �� &pOLQH� $XGHW�
�84$5-,60(5���eULF�1RUPDQGHDX��8��/D�
YDO� 
&ROODERUDWHXUV �� $OH[DQGUD� 9DOHQWLQ
�032-,0/��� 5LFN� 5LGHRXW� �032-6W�
-RKQ¶V���'RQ�3RZHU� �032-6W� -RKQ¶V���eULF�
3DUHQW� �032-,0/��� -HDQ-0DULH� 6pYLJQ\�
�&KHUFKHXU�pPpULWH��032-,0/� 
3DUWHQDLUHV� �� 3rFKHV� HW� 2FpDQV� &DQDGD�
�6XEYHQWLRQ� GH� O¶,QLWLDWLYH� GH� 5HFKHUFKH� HW�
'pYHORSSHPHQW� HQ� *pQRPLTXH� �,5'*���
SKDVH�9,�����-����� 
 
/D� FRQVHUYDWLRQ� GX� VpEDVWH� �6HEDVWHV� VSS��
HVW� XQ� HQMHX� G¶LPSRUWDQFH� SRXU� OH� 032� j�
O¶pFKHOOH� GH� O¶$WODQWLTXH� FDQDGLHQ�� R�� OHV�
SRSXODWLRQV� VRQW� GpVLJQpHV� FRPPH� HQ� YRLH�
GH� GLVSDULWLRQ��PHQDFpHV� RX� j� VWDWXW� SUpRF�
FXSDQW�SDU�OH�&RPLWp�VXU�OD�VLWXDWLRQ�GHV�HV�
SqFHV� HQ� SpULO� DX� &DQDGD� �&26(3$&���
/¶LGHQWLILFDWLRQ� GH� SRSXODWLRQV� SRVVpGDQW�
XQH� GLYHUVLWp� JpQpWLTXH� j� YDOHXU� DGDSWDWLYH�
UHSUpVHQWH�XQH� LQIRUPDWLRQ� LPSRUWDQWH�SRXU�
SUpGLUH� OD� WUDMHFWRLUH� GHV� VWRFNV�� pWDEOLU� GHV�
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SULRULWpV� GH� FRQVHUYDWLRQ� HW� SHUPHWWUH� GH�
PHLOOHXUHV�SUDWLTXHV�GH�JHVWLRQ�j�ORQJ�WHUPH��
/HV� FRQQDLVVDQFHV� DFWXHOOHV� VXU� OD� VWUXFWXUH�
JpQpWLTXH� GHV� SRSXODWLRQV� GH� VpEDVWH� GH�
O¶$WODQWLTXH� FDQDGLHQ� UHSRVHQW� HVVHQWLHOOH�
PHQW� VXU�XQ�QRPEUH� UHVWUHLQW� GH�PDUTXHXUV�
JpQpWLTXHV� QHXWUHV� GH� W\SH� PLFURVDWHOOLWH��
&HV�PLFURVDWHOOLWHV� RQW� SHUPLV� GH� GLVFULPL�
QHU� OHV� HVSqFHV� HW� G¶LGHQWLILHU� XQH� VWUXFWXUH�
VSDWLDOH� j� JUDQGH� pFKHOOH� JpRJUDSKLTXH�� HQ�
DFFRUG�DYHF�OD�SUpGLFWLRQ�GX�PRGqOH�G¶LVROD�
WLRQ�SDU�OD�GLVWDQFH��&HSHQGDQW��OHV�PLFURVD�
WHOOLWHV�RQW�pJDOHPHQW�UpYpOp�GHV�SRSXODWLRQV�
KDXWHPHQW� VWUXFWXUpHV�� PDOJUp� O¶DEVHQFH�
G¶DSSDUHQWHV�EDUULqUHV�j� OD�PLJUDWLRQ�HW�j� OD�
GLVSHUVLRQ�ODUYDLUH��/HV�SDWURQV�GH�GLIIpUHQ�
WLDWLRQ� JpQpWLTXH� REVHUYpV� VXJJqUHQW� TXH� OD�
VpOHFWLRQ� DGDSWDWLYH� D� FRQWULEXp� VLJQLILFDWL�
YHPHQW� j� IDoRQQHU� OD� VWUXFWXUH� GHV� SRSXOD�
WLRQV�� &HSHQGDQW�� OD� GLYHUVLWp� JpQpWLTXH� j�
YDOHXU� DGDSWDWLYH� HW� OHV� PpFDQLVPHV� LPSOL�
TXpV�Q¶RQW�SDV�HQFRUH�pWp� IRUPHOOHPHQW�GR�
FXPHQWpV��/H�SUpVHQW�SURMHW�YLVH�j�DFFRPSOLU�
FHWWH�WkFKH���LO�IDLW�DSSHO�j�O¶DSSURFKH�JpQR�
PLTXH� GH� VpTXHQoDJH� G¶$'1� DVVRFLp� DX[�
VLWHV� G¶HQ]\PHV� GH� UHVWULFWLRQ� �5$'VHT��
SRXU� JpQRW\SHU� GHV� PLOOLHUV� GH� SRO\PRU�
SKLVPHV� QXFOpRWLGLTXHV� VLPSOHV� �613V�� j�
O¶pFKHOOH� GX� JpQRPH� GX� VpEDVWH�� /¶LQWpJUD�
WLRQ� GH� O¶LQIRUPDWLRQ� IRXUQLH� SDU� OHV� 613V�
QHXWUHV�HW�FHX[�UHIOpWDQW�OD�VpOHFWLRQ�SHUPHW�
WUD� XQH�PHLOOHXUH� FRQQDLVVDQFH� GH� OD� VWUXF�
WXUH� GHV� SRSXODWLRQV� HW� GHV� PpFDQLVPHV�
DGDSWDWLIV�VRXV-MDFHQWV�SRWHQWLHOOHPHQW�DVVR�
FLpV�j 
����� XQ� JUDGLHQW� GH� SURIRQGHXU� OH� ORQJ� GX�
WDOXV�FRQWLQHQWDO�GX�/DEUDGRU�SRXU�6HEDVWHV�
PHQWHOOD� 
�����XQ�JUDGLHQW�ODWLWXGLQDO�GDQV�OD�UpJLRQ�GX�
GpWURLW� GH� 'DYLV-PHU� GX� /DEUDGRU� SRXU� 6��
PHQWHOOD� 
����� GHV� KDELWDWV� F{WLHUV� YV� KDXWXULHUV� DX�
ODUJH�GHV�F{WHV�GX�QRUG-HVW�GH�7HUUH-1HXYH� 
�����GLIIpUHQWV�QLYHDX[�G
LQWURJUHVVLRQ��F�-j-
G�� SRSXODWLRQV� GH� O
LQWpULHXU� GX� V\VWqPH�
6DLQW-/DXUHQW� SDU� UDSSRUW� j� FHOOHV� GHV� Up�
JLRQV�DGMDFHQWHV� 
����� OD� IRUWH� HW� UpFHQWH� �FRKRUWH� GH� ������
FODVVH�G¶kJH�GRPLQpH�SDU�6��PHQWHOOD�REVHU�
YpH� GDQV� OH� JROIH� GX� 6DLQW-/DXUHQW�� DSUqV�

SOXV�GH����DQQpHV�GH�IDLEOH�UHFUXWHPHQW� 
/H�VXSSRUW� HW� OH� ILQDQFHPHQW�GX�5$4�SRXU�
OHV�DQQpHV�����-�����RQW�VHUYL�j�FRXYULU�XQH�
SDUWLH�GHV�FR�WV�G¶DQDO\VH�HQ�5$'6HT�SRXU�
OHV� GHUQLHUV� ���� pFKDQWLOORQV� HIIHFWXpV� j� OD�
SODWH-IRUPH� G¶DQDO\VHV� JpQRPLTXHV� GH�
O¶8QLYHUVLWp� /DYDO� HW� j� REWHQLU� OH� VXSSRUW�
G¶eULF� 1RUPDQGHDX� SRXU� O¶DQDO\VH� ELR-
LQIRUPDWLTXH� GHV� GRQQpHV� JpQRPLTXHV�� /H�
UHWDUG� GDQV� OD� SURGXFWLRQ� GX� PDQXVFULW� Up�
VXOWH� G¶XQ� FKDQJHPHQW� GH� SHUVRQQHO� GXUDQW�
OH� SURMHW�� FH� TXL� D� H[LJp� O¶HPEDXFKH� G¶XQH�
QRXYHOOH� ELRORJLVWH� FKDUJpH� GH� IDLUH� O¶DQD�
O\VH�GHV�GRQQpHV� HW� GH� WUDYDLOOHU� VXU� OH�PD�
QXVFULW� TXL� VHUD� VRXPLV�SRXU�SXEOLFDWLRQ� HQ�
����-����� 

 
©�*pQRPLTXH�GX�SD\VDJH�GX�VDXPRQ�FRKR�
VXU� WRXWH� VRQ� DLUH� GH� UpSDUWLWLRQ�
HQ $PpULTXH�GX�1RUG�ª 
 
&R-&KHUFKHXUV� SULQFLSDX[ �� %HQ� .RRS�
�8QLYHUVLW\� RI� 9LFWRULD�� /RXLV� %HUQDWFKH]�
�8��/DYDO�� 
&ROODERUDWHXUV� 5$4 -HDQ-6HEDVWLHQ� 0RRUH�
�8��/DYDO� 
 
/H VDXPRQ�&RKR�HVW�XQH�HVSqFH�GH�VDOPRQL�
Gp�DQDGURPH�G¶LPSRUWDQFH FXOWXUHOOH�HW�pFR�
QRPLTXH� VXU� O¶HQVHPEOH� GH� VRQ� DLUH� GH� Up�
SDUWLWLRQ� QRUG-DPpULFDLQH�� HW� QRWDPPHQW� HQ�
&RORPELH-%ULWDQQLTXH�� &HWWH� HVSqFH� VXS�
SRUWH� XQH� LPSRUWDQWH� LQGXVWULH� WRXULVWLTXH�
OLpH�j�OD�SrFKH�UpFUpDWLYH��2U��HOOH�HVW�HQ�IRUW�
GpFOLQ� FH� TXL� SRXUUDLW� UpVXOWHU� GH� FKDQJH�
PHQWV� GH� WHPSpUDWXUHV� SURQRQFpV� REVHUYpV�
GDQV� OHV� GHUQLqUHV� GpFHQQLHV� GDQV� OH�PLOLHX�
PDULQ�� /¶REMHFWLI� GH� FH� SURMHW�� TXL� V¶LQVqUH�
GDQV� XQ� ODUJH� SURJUDPPH� GH� UHFKHUFKH� IL�
QDQFp�SDU�*pQRPH�&DQDGD��*pQRPH�%&�HW�
*pQRPH� 4XpEHF� HW� DXTXHO� FRQWULEXH� OH�
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5$4� HW� 3rFKHV� HW� 2FpDQV� &DQDGD�� HVW� GH�
IDLUH� XQ� LQYHQWDLUH� H[KDXVWLI� GH� OD� GLVWULEX�
WLRQ�JpRJUDSKLTXH�GH�OD�GLYHUVLWp�JpQRPLTXH�
SUpVHQWH�GDQV� O¶HVSqFH�VXU� WRXWH�VRQ�DLUH�GH�
UpSDUWLWLRQ�HQ�$PpULTXH�GX�1RUG�HQ�JpQRW\�
SDQW� ����� VDXPRQV� FRKR� UHSUpVHQWDQW� ����
SRSXODWLRQV� j� ������� PDUTXHXUV� 613V�� /H�
SURMHW� LGHQWLILHUD� OD� YDULDWLRQ� JpQpWLTXH�
QHXWUH� HW� DGDSWDWLYH� TXL� VHUD� XWLOLVpH� SRXU�
UDIILQHU� OD� GpILQLWLRQ� G¶XQLWpV� GH� FRQVHUYD�
WLRQ�GH�FHWWH�HVSqFH�DX�&DQDGD� 
 
/HV�SUHPLHUV�UpVXOWDWV�G¶DQDO\VH�GH�VWUXFWXUH�
GHV�SRSXODWLRQV�EDVpH�VXU�O¶DQDO\VH�GH������
VDXPRQV� UHSUpVHQWDQW� ��� SRSXODWLRQV� PRQ�
WUHQW� TXH� FHOOHV� SURYHQDQW� GH� OD� ULYLqUH�
7KRPSVRQ� VRQW� GLIIpUHQWHV� JpQpWLTXHPHQW�
GHV� DXWUHV� SRSXODWLRQV� 1RUG-$PpULFDLQHV��
&HWWH�GLVWLQFWLRQ�SURYLHQW�IRUW�SUREDEOHPHQW�
G¶XQ� HIIHW� JRXORW� G¶pWUDQJOHPHQW� SRVW-
JODFLDLUH�� 'H� SOXV�� OHV� UpVXOWDWV� GH� WHVWV�
G¶DVVLJQDWLRQ�SRSXODWLRQQHOOH�RQW�SHUPLV�GH�
UpDVVLJQHU� © j� O¶DYHXJOH ª�� j� ���� RX� SOXV��
GHV� VDXPRQV� VHORQ� OHXU� RULJLQH� HW� SRXU� OD�
JUDQGH� PDMRULWp� GHV� SRSXODWLRQV� DQDO\VpHV��
/D�JHVWLRQ�GHV�GRQQpHV� G¶XQ� WHO� SURMHW� SUp�
VHQWH� pYLGHPPHQW� GHV� GpILV� GH� WDLOOH�� HW�
O¶DLGH�ILQDQFLqUH�GX�5$4�VHUW�j�GpIUD\HU�XQH�
SDUWLH� GH� VDODLUH� GH� QRWUH� ELR-LQIRUPDWLFLHQ�
(ULF� 1RUPDQGHDX� GRQW� FH� SURMHW� QpFHVVLWH�
O¶LPSOLFDWLRQ�� ,O� HVW� pJDOHPHQW� UHVSRQVDEOH�
GH�OD�UpFHSWLRQ��GX�VWRFNDJH�HW�GH�OD�JHVWLRQ�
GHV� GRQQpHV� EUXWHV�� GH� O¶DQDO\VH� SURYLVRLUH�
GHV�GRQQpHV� VHUYDQW�j�QRUPDOLVHU� OHV� OLEUDL�
ULHV�GH�VpTXHQoDJH�SRXU�REWHQLU�XQ�PHLOOHXU�
UHQGHPHQW�� HQ� SOXV� GH� PHQHU� OHV� DQDO\VHV�
ELR-LQIRUPDWLTXHV�SRXU� JpQpUHU� OHV� UpVXOWDWV�
SULPDLUHV�VXU�OHVTXHOV�OHV�DXWUHV�PHPEUHV�GH�
O¶pTXLSH� UHVSRQVDEOHV� GHV� DQDO\VHV� JpQp�
WLTXHV� WUDYDLOOHQW� HW� G¶DSSRUWHU� GX� VRXWLHQ� j�
WRXWHV� OHV� DQDO\VHV� UHTXpUDQW� XQH� H[SHUWLVH�
ELR-LQIRUPDWLTXH�� ¬� WHUPH�� FH� SURMHW� UHSUp�
VHQWHUD�OH�SOXV�JUDQG�HIIRUW�MDPDLV�GpSOR\p�j�
FH� MRXU� SRXU� O¶DQDO\VH� JpQRPLTXH� GH� OD�
VWUXFWXUH� GH� SRSXODWLRQ� SRXU� XQH� VHXOH� HV�
SqFH��RXWUH�O¶KXPDLQ� 

� 

 

©�2XWLOV�GH�JHVWLRQ� LQWpJUpV�SRXU�XQH�H[�
SORLWDWLRQ� GXUDEOH� GX� IOpWDQ� GX� *URHQ�
ODQG� GDQV� WRXW� O
HVW� GX� &DQDGD�
ª� �)LQDQFHPHQW� &561*-6WUDWpJLTXH�
����-����� 
 
&KHUFKHXU�SULQFLSDO ��/RXLV�%HUQDWFKH]� �8��
/DYDO� 
&ROODERUDWHXUV� 5$4�� &pOLQH� $XGHW�
�,60(5���<YDQ�/DPEHUW� �,0/�032���3DV�
FDO� 6LURLV� �84$&��� 5pMHDQ� 7UHPEOD\�
�,60(5� 
&ROODERUDWHXUV��-RDQQH�0RUJDQ��032-7HUUH
-1HXYH� HW� /DEUDGRU���.LP�3UDHEHO��'HSDUW�
PHQW� RI�$UFWLF� DQG�0DULQH�%LRORJ\��8L7�–�
7KH� $UFWLF� 8QLYHUVLW\� RI� 1RUZD\� �8L7���
1RUZD\� 
 
/¶REMHFWLI� JpQpUDO� GH� FHWWH� pWXGH� HVW� G¶DF�
TXpULU� GH� QRXYHOOHV� FRQQDLVVDQFHV� TXL� FRQ�
WULEXHURQW� j� DVVXUHU� OD� SpUHQQLWp� GHV� VWRFNV�
GH�IOpWDQ�GX�*URHQODQG��5HLQKDUGWLXV�KLSSR�
JORVVRLGHV���SULQFLSDOH�HVSqFH�GH�SRLVVRQ�GH�
IRQG�H[SORLWpH�SDU�OHV�SrFKHV�FRPPHUFLDOHV�
DX�4XpEHF�HW�j�7HUUH-1HXYH��HW�j�PDLQWHQLU�
j� ORQJ� WHUPH� O¶LQGXVWULH� DVVRFLpH� j� VRQ� H[�
SORLWDWLRQ�GDQV�WRXW�O¶(VW�GX�&DQDGD��4XDWUH�
REMHFWLIV�VSpFLILTXHV�RQW�pWp�FLEOpV��OHVTXHOV�
UHSRVHQW� VXU� O¶LQWpJUDWLRQ� G¶H[SHUWLVHV� HQ�
JpQRPLTXH�� KDOLHXWLTXH�� pFRSK\VLRORJLH��
pFRORJLH�� HW� FKLPLH� GHV� RWROLWKHV�� L�� GRFX�
PHQWHU� OD� YDULDWLRQ� JpQRPLTXH� QHXWUH� HW�
DGDSWDWLYH�SRXU�GpILQLU�OD�VWUXFWXUH�GH�SRSX�
ODWLRQV�GH� O¶HVSqFH�GDQV� O¶(VW�GX�&DQDGD�HW�
TXDQWLILHU�OD�FRQQHFWLYLWp�JpQpWLTXH�HQWUH�OHV�
IOpWDQV� GHV� HDX[� FDQDGLHQQHV� HW� FHX[� GH�
O¶RXHVW� GX�*URHQODQG�� LL�� HVWLPHU� OD� FRQWUL�
EXWLRQ� GHV� GLIIpUHQWV� VWRFNV� UHSURGXFWHXUV�
DX[� QRXUULFHULHV� GpMj� FRQQXHV�� HW� YpULILHU�
O¶K\SRWKqVH� GH� OD� SUpVHQFH� GH� QRXUULFHULHV�
QRQ� HQFRUH� LGHQWLILpHV �� LLL�� SDU� OD� FKLPLH�
GHV�RWROLWKHV��GpWHUPLQHU�OH�QLYHDX�G¶DFWLYLWp�
PLJUDWRLUH� GHV� MXYpQLOHV� HW� GHV� DGXOWHV� LY��
GpWHUPLQHU�O¶HIIHW�GX�VH[H��GH�OD�WHPSpUDWXUH�
HW�GH�O¶RULJLQH�VXU�OD��FURLVVDQFH�GHV�IOpWDQV�
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MXYpQLOHV�� GDQV� O¶RSWLTXH� GH� FHUQHU� OHV�
FDXVHV�GHV�GLIIpUHQFHV� LPSRUWDQWHV�GDQV� OHV�
SURSRUWLRQV�GH�FRPSRVDQWHV�PkOH�HW�IHPHOOH�
TXL�VRQW�GLVSRQLEOHV�j�OD�SrFKH�GDQV�OHV�GLI�
IpUHQWHV�SRSXODWLRQV��8QH�VWDJLDLUH�SRVWGRF�
WRUDOH� �$QQH-/DXUH� )HUFKDXG�� HW� GHX[� pWX�
GLDQWV�DX�GRFWRUDW��/pRSROG�*KLQWHU�HW�/Dp�
OLHQ�%DVVL�RQW�LQWpJUp�O¶pTXLSH�GH�UHFKHUFKH�
HQ� ������ /H� SURMHW� EpQpILFLH� pJDOHPHQW� GX�
VXSSRUW�GX�5$4 �� WHPSV�GH�QRWUH�ELRLQIRU�
PDWLFLHQ� �eULF� 1RUPDQGHDX�� HW� DVVLVWDQFH�
GH� 5HQpH� *DJQp� SRXU� OD� SODQLILFDWLRQ� GHV�
WUDYDX[�GH�WHUUDLQ�HW�GHV�GLIIpUHQWV�pFKDQWLO�
ORQQDJHV��/H�SURMHW�DYDQFH�ELHQ�HW�GHV�UpVXO�
WDWV�SUpOLPLQDLUHV�RQW�pWp�SUpVHQWpV�j�OD�UpX�
QLRQ� DQQXHOOH� GX� 5$4�� /HV� SUHPLHUV� PD�
QXVFULWV�VRQW�DWWHQGXV�HQ�����-���� 

 

$PpOLRUDWLRQ�GH�OD�SURGXFWLRQ 

©�3URJUDPPH�GH�UHFKHUFKH�VXU� OD�YDORUL�
VDWLRQ� GH� OD� ELRPDVVH� PDULQH� SRXU� O¶DOL�
PHQWDWLRQ�ODUYDLUH�ª 
 
&KHUFKHXU�SULQFLSDO���5pMHDQ�7UHPEOD\ 
&ROODERUDWHXUV�5$4���&pOLQH�$XGHW�HW�-HDQ-
6pEDVWLHQ�'HVFKrQHV 
 

'DQV� OH� FDGUH� GH� VD�
6WUDWpJLH� 0DULWLPH�� OH�
JRXYHUQHPHQW� GX� 4Xp�
EHF� ILQDQFH� XQ� SURMHW� j�
O¶,QVWLWXW� GHV� VFLHQFHV�
GH� OD� PHU� GH� 5LPRXVNL�
VXU� OD�YDORULVDWLRQ�GH� OD�
ELRPDVVH� PDULQH� SRXU�

O¶DOLPHQWDWLRQ�ODUYDLUH��/HV�HQWUHSULVHV�1HS�

WXQH�HW�)HUPHV�PDULQHV�GX�4XpEHF�RQW�FRQ�
WULEXp� j� FH� SURMHW� G¶XQH� YDOHXU� WRWDOH� GH� ��
���� ���� VRXV� OD� GLUHFWLRQ� GHV� SURIHVVHXUV�
5pMHDQ� 7UHPEOD\�� &pOLQH� $XGHW� HW� -HDQ-
6pEDVWLHQ�'HVFKrQHV��&H�SURMHW�GH�UHFKHUFKH�
LQWpJUDLW�WURLV�YROHWV�DYHF�GHV�UHWRPEpHV�SR�
WHQWLHOOHV� SRXU� O¶LQGXVWULH� EOHXH� TXpEpFRLVH��
/H�SUHPLHU�REMHFWLI�D�SHUPLV�G¶RSWLPLVHU�OHV�
UHQGHPHQWV� GH� SURGXFWLRQ� GX� SLJPHQW� EOHX�
PDUHQQLQH�MXVTX
j�GHV�YDOHXUV�GH���PJ�/�HW�
GH� GpILQLU� OHV�PHLOOHXUHV� FRQGLWLRQV� GH� SUp�
VHUYDWLRQ�GX�SLJPHQW��&H�SLJPHQW�D�pWp�SDU�
OD�VXLWH�YDOLGp�FRPPH�DJHQW�SURELRWLTXH�VXU�
OHV� RUJDQLVPHV� PDULQV� DX� VWDGH� ODUYDLUH� HW�
VRQ�PRGH�G
DFWLRQ�D�FRPPHQFp�j�rWUH�pWXGLp��
)LQDOHPHQW��OH�SRWHQWLHO�G¶XWLOLVDWLRQ�GHV�FR�
SURGXLWV� G¶H[WUDLWV� G¶KXLOH� PDULQH� HQ� QXWUL�
WLRQ� GH� ODUYHV� GH� SRLVVRQV�PDULQV� D� pWp� Gp�
PRQWUp�� SDUWLFXOLqUHPHQW� GDQV� XQ� FRQWH[WH�
G¶DFFURLVVHPHQW� GH� O¶DSSpWHQFH� GH� OD� PRX�
OpH�� /H� ILQDQFHPHQW� GX�5$4� D� FRQWULEXp� j�
O¶HPEDXFKH�GH�VRXWLHQ�WHFKQLTXH�SHUPHWWDQW�
OH�PDLQWLHQ�GHV�VRXFKHV�HW�OD�FXOWXUH�GHV�GLI�
IpUHQWV� ORWV� GH� GLDWRPpH� EOHXH� SRXU� OD� SUR�
GXFWLRQ� GX� SLJPHQW�� /HV� UpVXOWDWV� RQW� Gp�
PRQWUp�XQ�HIIHW� DQWLEDFWpULHQ� VXU�GHV� ODUYHV�
GH� PRXOHV� HW� GH� SpWRQFOHV� HW� O¶DEVHQFH� GH�
WR[LFLWp�VXU�OHV� ODUYHV�GH�SRLVVRQV�HW�FUXVWD�
FpV��'H�SOXV� O¶DMRXW�GHV�FRSURGXLWV�GH�1HS�
WXQH� D� SHUPLV� G¶DFFURvWUH� VHQVLEOHPHQW� OHV�
UHQGHPHQWV�GHV�pOHYDJHV�GH�SOLH� URXJH��&HV�
UpVXOWDWV� IXUHQW� SUpVHQWpV� j� OD� UpXQLRQ� GH�
WUDQVIHUW� GX� 5$4� DLQVL� TX¶DX� FRQJUqV� GH�
O¶$VVRFLDWLRQ�DTXDFROH�GX�&DQDGD� 
 
�© 8QH�QRXYHOOH�PpWKRGH�EDVpH�VXU�OD�OXWWH�
ELRORJLTXH� SRXU� pOLPLQHU� OHV� PDODGLHV�
IRQJLTXHV�GDQV�OHV�VHUUHV ª 
 
&KHUFKHXU�SULQFLSDO ��*UDQW�9DQGHQEHUJ��8��
/DYDO� 
&ROODERUDWHXUV� 5$4� �� 0DUWLQH� 'RUDLV�
�$JULFXOWXUH� &DQDGD��� 1LFRODV� 'HURPH� �8��
/DYDO���%HQMDPLQ�/DUDPpH��8��/DYDO� 

/HV� V\VWqPHV�DTXDFROHV� HQ� UHFLUFXODWLRQ� UH�
SUpVHQWHQW� XQH� DSSURFKH� pFRORJLTXH� j� OD�
EDVH�G¶XQH� WHFKQRORJLH�G¶DYHQLU� HQ�DJULFXO�
WXUH��O¶DTXDSRQLH��&HWWH�GHUQLqUH�SHUPHW�XQH�
ELRILOWUDWLRQ�GHV�HIIOXHQWV�DTXDFROHV�YLD�GHV�
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V\VWqPHV�GH�FXOWXUHV�GH�SODQWH�KRUV-VRO��'HV�
WUDYDX[�PHQpV�GDQV�QRV�ODERUDWRLUHV�RQW�Gp�
PRQWUp� O¶HIILFDFLWp� GHV� HIIOXHQWV� DTXDFROHV�
VXU� OD�UpGXFWLRQ�GH�O¶LQIHFWLRQ�GH�GHX[�SK\�
WRSDWKRJqQHV� IRQJLTXHV� FDXVDQW� G¶LPSRU�
WDQWHV�SHUWHV�pFRQRPLTXHV�HQ�FXOWXUH�K\GUR�
SRQLTXH��$ILQ�G¶DSSURIRQGLU�QRV�UHFKHUFKHV��
QRXV� QRXV� VRPPHV� GRWpV� GH� ��� V\VWqPHV�
DTXDSRQLTXHV� LQGpSHQGDQWV� TXL� QRXV� SHU�
PHWWURQW� G¶LGHQWLILHU� OHV� DFWHXUV�PLFURELHQV�
GDQV�FHWWH�SK\WRSURWHFWLRQ�SDU�XQH�DSSURFKH�
PpWDJpQRPLTXH�� 

 
 

 

 

 

 

3KRWR�GHV�V\VWqPHV�DTXDSRQLTXHV�j�O
LQWpULHXU�GH�OD�
VHUUH���&UpGLW�SKRWR���%HQMDPLQ�/DUDPpH�� 

 
(QYLURQQHPHQW� HW� $PpOLRUD�
WLRQ�GH�OD�SURGXFWLRQ 
 
©� 5pGXFWLRQ� GH� OD� SROOXWLRQ� SLVFL�
FROH � 'pYHORSSHPHQW� GH� SLqJH� j� SKRV�
SKRUH� HQFDSVXOp� GDQV� OD� PRXOpH� SRXU�
SRLVVRQ ª 
 
&KHUFKHXU�SULQFLSDO ��*UDQW�9DQGHQEHUJ��8��
/DYDO� 
&ROODERUDWHXU� 5$4 �� <YHV� &RPHDX� �eFROH�
3RO\WHFKQLTXH�GH�0RQWUpDO� 
&ROODERUDWHXU ��0XULHO�6XELUDGH��8��/DYDO� 
3DUWHQDLUH ��0$3$4 
 

/H�SURMHW�GH� UHFKHUFKH�YLVH�j�PHWWUH�
DX�SRLQW�XQ�SURFpGp�SHUPHWWDQW�GH�VWDELOLVHU�
OH�SKRVSKRUH�FRQWHQX�GDQV�OHV�IqFHV�GH�SRLV�
VRQV�HW�UHMHWpV�GDQV�O¶HDX��&HV�UHMHWV�FDXVHQW�
OH� YLHLOOLVVHPHQW� DFFpOpUp� �HXWURSKLVDWLRQ��
GHV�SODQV�G¶HDX�UpFHSWHXUV�� 

 

2Q� \� pWXGLH� OD� IDLVDELOLWp� GH� O¶DMRXW�
G¶XQ� LQJUpGLHQW� DFWLI� �VXOIDWH� G¶DOXPLQLXP�
RX�GH�IHU��HQFDSVXOp�GDQV�O¶DOLPHQWDWLRQ�GHV�
SRLVVRQV� DILQ� G¶LQVROXELOLVHU� OH� SKRVSKRUH�
DYDQW� VRQ� pYDFXDWLRQ� SDU� O¶DQLPDO�� OH� UHWH�
QDQW� GDQV� OHV� IqFHV� �UHMHWV� VROLGHV���/HV�RE�
MHFWLIV� VSpFLILTXHV� GX� SURMHW� VRQW� GH� ���
PHWWUH� DX� SRLQW� XQH� PpWKRGH� G¶HQFDSVXOD�
WLRQ� GH� FHV� LQJUpGLHQWV� DFWLIV� DILQ� G¶REWHQLU�
OHXU� UHODUJDJH� WDUGLI� GDQV� OH� SURFHVVXV� GH�
GLJHVWLRQ� GX� SRLVVRQ�� ��� PHVXUHU� LQ� YLWUR�
O¶HIILFDFLWp�GH�SULVH�HQ�FKDUJH�GX�SKRVSKRUH�
SDU� OHV� LQJUpGLHQWV� DFWLIV� SRXU� GLYHUV� W\SHV�
GH� JUDV�� ��� PHVXUHU� OD� VROXELOLVDWLRQ� GX�
SKRVSKRUH� HQ� PLOLHX� DTXHX[� HW�� ��� pYDOXHU�
O¶LPSDFW�GHV�LQJUpGLHQWV�DFWLIV�HW�GX�SURFpGp�
G¶HQFDSVXODWLRQ� VXU� OD� FURLVVDQFH� GHV� SRLV�
VRQV�� OH� WDX[� GH� FRQYHUVLRQ� DOLPHQWDLUH�� OD�
FRPSRVLWLRQ�SUR[LPDOH�HW� OH� VWDWXW� HQ�SKRV�
SKRUH�GHV�SRLVVRQV�� 

/HV� UpVXOWDWV� SUpOLPLQDLUHV� PRQWUHQW�
O¶HIILFDFLWp�GH�FHWWH� WHFKQLTXH�VXU� OD� VWDELOL�
VDWLRQ�GX�SKRVSKRUH�GDQV� OHV� IqFHV�� �(Q� HI�
IHW�� DX�ERXW�GH��� MRXUV�GDQV� O¶HDX�� OHV� IqFHV�
GHV�SRLVVRQV�DOLPHQWpV�DYHF�XQH�PRXOpH�LQ�
FRUSRUDQW�GH� O¶DOXQ�RX�GX�VXOIDWH�GH� IHU�HQ�
FDSVXOpV� ���� J�NJ�� UHODUJXHQW� UHVSHFWLYH�
PHQW� ����� HW� �������PRLQV� GH� SKRVSKRUH�
TXH�OHV�IqFHV�QRUPDOHV��'H�SOXV��OD�SUpVHQFH�
GH�FHV�LQJUpGLHQWV�DFWLIV�Q¶DOWqUH�SDV�OHV�SHU�
IRUPDQFHV� ]RRWHFKQLTXHV� GHV� SRLVVRQV� HQ�
pOHYDJH�� /D� PpWKRGH� G¶HQFDSVXODWLRQ�
�LQJUpGLHQWV� DFWLIV ��PDWULFH� MHIIR� ��� �� ���
��� HQUREDJH� SDU� OD� PpWKRGH� VSD\-FKLOOLQJ��
XWLOLVpH� QH� VHPEOH� SDV� LQGXLUH� XQH� FDUHQFH�
HQ�SKRVSKRUH�FKH]�OD�WUXLWH�� 

8Q� HVVDL� FRPSOpPHQWDLUH� D� SHUPLV�
GH� PHWWUH� HQ� pYLGHQFH� XQH� FRUUpODWLRQ�
�5� ������ QpJDWLYH� HQWUH� OH� QLYHDX� G¶pOp�
PHQWV�DFWLIV�LQFOXV�GDQV�O¶DOLPHQW�HW�OD�TXDQ�
WLWp�GH�SKRVSKRUH� UHODUJXp�SDU� OHV� IqFHV��(Q�
HIIHW��OHV�IqFHV�SURYHQDQW�GHV�DOLPHQWV�LQFRU�
SRUDQW�����������HW����J�NJ�GH�SLqJHV�j�EDVH�
G¶DOXQ� UHODUJXHQW�GDQV� O¶HDX� UHVSHFWLYHPHQW�
���� ���� ���� HW� ���� GX� SKRVSKRUH� IpFDO� DX�
ERXW�GH����MRXUV��$YHF�FHV�QLYHDX[�G¶LQFOX�
VLRQ�� DXFXQH� EDLVVH� GH� OD� SHUIRUPDQFH� GH�
FURLVVDQFH�RX�GH�PLQpUDOLVDWLRQ�GHV�SRLVVRQV�
Q¶D�pWp�PLVH�HQ�pYLGHQFH�� 
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&HV� UpVXOWDWV� FRQILUPHQW� O¶HIILFDFLWp�
GH� OD� WHFKQLTXH� SURSRVpH� SRXU� VWDELOLVHU� OH�
SKRVSKRUH� UHMHWp� GDQV� OHV� HDX[� G¶pOHYDJHV�
GH� WUXLWHV��'HV� LQYHVWLJDWLRQV� VRQW� HQ� FRXUV�
SRXU� YDOLGHU� O¶HIILFDFLWp� G¶DXWUHV� pOpPHQWV�
DFWLIV� �=pROLWKH�� FDUERQDWH� GH� FDOFLXP�� K\�
GUR[\GH�GH�FDOFLXP��HQFDSVXOpV�SRXU�O¶LQVR�
OXELOLVDWLRQ�GX�SKRVSKRUH�GDQV�OHV�UHMHWV�SLV�
FLFROHV�� 

 

 
$PpOLRUDWLRQ� GHV� SUDWLTXHV�
G¶H[SORLWDWLRQ� GHV� SRSXODWLRQV�
QDWXUHOOHV� HW� $TXDFXOWXUH��
3rFKHV�HW�6RFLpWp 
 
  
©� (QMHX[� ELRORJLTXHV� HW� VRFLR-
pFRQRPLTXHV� GHV� HQVHPHQFHPHQWV� SRXU�
VXSSRUWHU� OD� SrFKH� GH� O
RPEOH� GH� IRQ�
WDLQH��YHUV�XQH�H[SORLWDWLRQ�GXUDEOH� ª� 
 
&KHUFKHXU�SULQFLSDO �� /RXLV�%HUQDWFKH]� �8��
/DYDO� 
&ROODERUDWHXUV� 5$4 �� 5pP\� /DPEHUW� �8��
/DYDO���3DVFDO�6LURLV��84$&���'DQ\�*DUDQW�
�8�� GH� 6KHUEURRNH�� HW� ,VDEHO� 7KLEDXOW�
�0))3� 
 

/
REMHFWLI�GH�FH�SURMHW�GH�UHFKHUFKH�HVW�G
DF�
TXpULU� GH� QRXYHOOHV� FRQQDLVVDQFHV� TXL� FRQ�
WULEXHURQW�j�DVVXUHU�OD�SpUHQQLWp�GHV�SRSXOD�
WLRQV�G
RPEOH�GH� IRQWDLQH� �6DOYHOLQXV� IRQWL�

QDOLV�� WUXLWH� PRXFKHWpH�� HW� j� PDLQWHQLU� j�
ORQJ� WHUPH� O
LQGXVWULH� UpFUpR-WRXULVWLTXH� DV�
VRFLpH� j� VRQ� H[SORLWDWLRQ� SDU� OD� SrFKH�� &H�
SURMHW�YLVH�j�GLPLQXHU�OHV�LQWHUDFWLRQV�QpJD�
WLYHV� HQWUH� OHV� SRSXODWLRQV� LQGLJqQHV� HW� OHV�
LQGLYLGXV�LVVXV�GHV�HQVHPHQFHPHQWV��HQ�SUR�
SRVDQW� GHV� RXWLOV� G
DLGH� j� OD� SULVH� GH� GpFL�
VLRQV�TXL�SHUPHWWURQW�GH�UpGXLUH� OH�PpODQJH�
JpQpWLTXH� HQWUH� SRSXODWLRQV� HW� HQ� DWWpQXH�
URQW� OHV� LPSDFWV� pFRORJLTXHV�� ,O� FRQWULEXHUD�
DXVVL� j� O
DSSURIRQGLVVHPHQW� GHV� FRQQDLV�
VDQFHV� VXU� OHV� SURFHVVXV� GH� OD� GLYHUJHQFH�
SRSXODWLRQQHOOH�HW�GH�O
DGDSWDWLRQ�ORFDOH��8O�
WLPHPHQW��FHV�FRQQDLVVDQFHV�FRQWULEXHURQW�j�
PLHX[�SUpGLUH� OH� SRWHQWLHO� G
DGDSWDWLRQ� IDFH�
DX[�SHUWXUEDWLRQV�HQYLURQQHPHQWDOHV�GH�QD�
WXUH� DQWKURSLTXH�� 'DQV� FH� FRQWH[WH�� O¶DLGH�
ILQDQFLqUH�GX�5$4�D�VHUYL�HQFRUH�XQH�IRLV�j�
GpIUD\HU� XQH� SDUWLH� GH� VDODLUH� G¶XQ� SURIHV�
VLRQQHO�GH�UHFKHUFKH�GRQW�FH�SURMHW�D�QpFHV�
VLWp�O¶LPSOLFDWLRQ�j�UDLVRQ�GH������SHUVRQQH-
DQQpH��&H�SURIHVVLRQQHO�HVW�QRWDPPHQW� UHV�
SRQVDEOH�GX�IRQFWLRQQHPHQW�HW�GH�O¶HQWUHWLHQ�
GHV� DSSDUHLOV� GX� ODERUDWRLUH�� GH� PrPH� TXH�
GH� OD� SUpSDUDWLRQ� GHV� OLEUDLULHV� GH� VpTXHQ�
oDJH�HW�GH�WRXWH�DVVLVWDQFH�WHFKQLTXH�UHTXLVH�
SRXU� OH� ERQ� IRQFWLRQQHPHQW� GX� SURMHW�� HQ�
SOXV�GH�FRRUGRQQHU�HW�GH�SDUWLFLSHU�j� WRXWHV�
OHV� PLVVLRQV� GH� WHUUDLQ� D\DQW� HX� OLHX� SRXU�
pFKDQWLOORQQHU� OHV� RPEOHV� GH� IRQWDLQH� j�
O¶pWXGH�� 
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0DULH-+pOqQH� 'HVFKDPSV�� $VVLVWDQWH� GH�
UHFKHUFKH��/DERUDWRLUH�GH�*UDQW�9DQGHQ�
EHUJ��8��/DYDO 
 
(Q�WDQW�TXH�ELRORJLVWH�VSpFLDOLVpH�HQ�SK\VLR�
ORJLH� �GRFWRUDW�� HW� HQ� QXWULWLRQ� �SRVW-
GRFWRUDW��GHV�SRLVVRQV��MH�SDUWLFLSH�j�O
HQFD�
GUHPHQW�GHV�pWXGLDQWV�� j� OD� UHFKHUFKH�GH� IL�
QDQFHPHQW� DLQVL� TX
j� OD� FRRUGLQDWLRQ� HW� OD�
UpDOLVDWLRQ�GH�QRPEUHX[�SURMHWV�SRXU�RSWLPL�
VHU� OD� IRUPXODWLRQ�G
DOLPHQWV�DOWHUQDWLIV�SLV�
FLFROHV�HW�UpGXLUH�O
HPSUHLQWH�pFRORJLTXH�GHV�
pOHYDJHV��-H�FRRUGRQQH�WRXW�SDUWLFXOLqUHPHQW�
OHV� SURMHWV� YLVDQW� O
pPHUJHQFH� G
XQH� ILOLqUH�
DJURDOLPHQWDLUH� EDVpH� VXU� OD� UpGXFWLRQ� GX�
JDVSLOODJH� DOLPHQWDLUH� SDU� OD� SURGXFWLRQ�
G
LQVHFWHV� HW� O
DOLPHQWDWLRQ� GHV� SRLVVRQV�
G
pOHYDJH�DX�4XpEHF�� 
&HWWH�DQQpH��M
DL�FRQGXLW�XQH�SUHPLqUH�pWXGH�
VXU� OD� GLJHVWLELOLWp� GHV� QXWULPHQWV� LVVXV� GH�
IDULQHV� GH� PRXFKHV� GRPHVWLTXHV� FKH]� OD�
WUXLWH� DUF-HQ-FLHO� HQ� FROODERUDWLRQ� pWURLWH�
DYHF�O
LQGXVWULH��1RV�UpVXOWDWV�RQW�pWp�SUpVHQ�
WpV� DX� FRQJUqV� LQWHUQDWLRQDO� ,QVHFWD� �����
�VHSWHPEUH��$OOHPDJQH���j� OD�5HQFRQWUH�DQ�
QXHOOH� GX� 5$4� �QRYHPEUH�� 4XpEHF�� HW� RQW�
IDLW�O
REMHW�G
XQ�UHSRUWDJH�j�O
pPLVVLRQ�OD�6H�
PDLQH�9HUWH�GH�5DGLR-&DQDGD��RFWREUH��'HV�
SURWpLQHV�LQXVLWpHV���-
DL�pJDOHPHQW�pWp�DPH�
QpH� j� SDUWLFLSHU� j� OD� UpGDFWLRQ� GH� GHX[� DU�
WLFOHV�YLVDQW�j�GpILQLU�OH�U{OH�GHV�HQWRWHFKQR�
ORJLHV� DX�4XpEHF� �5HYXH�9HFWHXU�(QYLURQ�
QHPHQW�� VRXV-SUHVVH�� DLQVL� TX
j� GUHVVHU� XQ�
SRUWUDLW� GX� FDGUH� OpJLVODWLI� SRXU� OD� SURGXF�

WLRQ� HW� O
XWLOLVDWLRQ� GH� SURGXLWV� j� EDVH�
G
LQVHFWHV� DX� &DQDGD� �(XURSHDQ� )RRG� DQ�
)HHG�/DZ�-RXUQDO��VRXV-SUHVVH��� 
'HSXLV� O
DXWRPQH� ������ MH� FRRUGRQQH� GHX[�
SURMHWV�GH���DQV�YLVDQW�j�LPSODQWHU�XQH�XQLWp�
H[SpULPHQWDOH� GH� SURGXFWLRQ� GH� PRXFKHV�
VROGDWV�QRLUHV�j�O
8QLYHUVLWp�/DYDO�SRXU�RSWL�
PLVHU� OD� FRQYHUVLRQ�GH�PDWLqUHV�RUJDQLTXHV�
UpVLGXHOOHV� YpJpWDOHV� �3URMHW�&5,%,4�5'&-
&561*� ����-������ DLQVL� TXH� OHV� WHFK�
QLTXHV� GH� WUDQVIRUPDWLRQ� �3URJUDPPH� ,Q�
QRY
DFWLRQ� ����-������ DILQ� G
DVVXUHU� XQH�
TXDOLWp�QXWULWLYH�pOHYpH�HW�FRQVWDQWH�GHV�SUR�
GXLWV�G
LQVHFWHV�SRXU�O
LQGXVWULH�DTXDFROH� 
 

(VWHEDQ� )LJXHURD�� 3URIHVVLRQQHO� GH� UH�
FKHUFKH�� /DERUDWRLUH� 6WHYH� 3ODQWH��
84$5 

 

 

 

 

 

 

'DQV� OH� FDGUH� GX� SURMHW� GH� UHFKHUFKH�
© 5HWRXU�GHV�SRLVVRQV�GH�IRQG�GDQV�O¶HVWXDLUH�
HW�OH�QRUG�GX�JROIH�GX�6DLQW-/DXUHQW ª�M¶DL�HX�
j�UpDOLVHU�OHV�WkFKHV�VXLYDQWHV � 

5HFHQVLRQ� GHV� pFULWV� VFLHQWLILTXHV� HQ� OLHQ�
DYHF� O¶KLVWRULTXH� GH OD� SrFKH� DX� VpEDVWH�
�6HEDVWHV�PHQWHOOD���OD�JRXYHUQDQFH�DGDSWD�
WLYH�� OD� JHVWLRQ� pFRV\VWpPLTXH� HW� OD� WKpRULH�
GX�FKDQJHPHQW � 

0LVH�HQ�SODFH�G¶XQH�JULOOH�G¶HQWUHYXH��VHPL-
GLULJp�� HW� G¶XQ� TXHVWLRQQDLUH� XWLOLVDQW�
O¶pFKHOOH�GH�/LNHUW�FRPPH�GHJUp�GH�PHVXUH�
SRXU�ODTXHOOH�OH�SDUWLFLSDQW�SUpFLVH�OD�QDWXUH�
GH� VRQ� DGKpVLRQ� j� GLYHUVHV� SURSRVLWLRQV�
IDLWHV�GDQV�OH�TXHVWLRQQDLUH� 

5pGDFWLRQ� GH� OD� GHPDQGH� GH� FHUWLILFDW�
G¶pWKLTXH� SUpVHQWp� j� O¶84$5� HQ� QRYHPEUH�
���� � 

5HQFRQWUH� DYHF� OD� GLUHFWULFH� GH� O¶$VVRFLD�
WLRQ�GH�JHVWLRQ�KDOLHXWLTXH�DXWRFKWRQH�0LJ�
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Auxiliaires et professionnels 
de recherche 
 
/HV�DX[LOLDLUHV�GH�UHFKHUFKH�VRQW�DX�F°XU�PrPH�
GH�WRXV�QRV�SURMHWV�GH�UHFKHUFKH��/HXU�WUDYDLO�HVW�
HVVHQWLHO� DX� ERQ� GpURXOHPHQW� GH� FHX[-FL� HW� LOV�
MRXHQW� XQ� U{OH� TXL� HVW� ORLQ� G¶rWUH� QpJOLJHDEOH�
GDQV� OH� VRXWLHQ� j� OD� IRUPDWLRQ�� &HWWH� VHFWLRQ� D�
SRXU�REMHFWLI�GH�YRXV�DLGHU�j�PLHX[�OHV�FRQQDvWUH�
HW� j� PLHX[� DSSUpFLHU� OH� U{OH� HVVHQWLHO� TX¶LOV�
MRXHQW�GDQV�OD�YLWDOLWp�GX�UHJURXSHPHQW� 
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PDT� HW� 0DOpFLWH� �$*$+00�� j� 0DULD�� HQ�
QRYHPEUH 

3UHPLHU�FRQWDFW�WpOpSKRQLTXH�HW�HQ�SHUVRQQH�
DYHF� OHV� DFWHXUV� FOpV� �*DVSpVLH�� ÌOHV-GH-OD-
0DGHOHLQH�HW�DXWRFKWRQHV�PL¶LJPDFV�HW�PD�
OpFLWHV�� TXL� VHURQW� LPSOLTXpV� GDQV� FH� SURMHW�
GH�UHFKHUFKH��UHSUpVHQWDQWV�GHV�$VVRFLDWLRQV�
GH� SrFKHXUV�� WUDQVIRUPDWHXUV�� pOXV� HW� IRQF�
WLRQQDLUHV�GX�0$3$4�HW�GX�032� � 

eODERUDWLRQ�G¶XQH�SUpVHQWDWLRQ�3RZHU�SRLQW�
VXU� OH� SURMHW�� TXL� D� pWp� SUpVHQWp� SDU� 6WHYH�
3ODQWH�ORUV�GH�O¶$*$�GX�5$4 � 

0LVH�HQ�SODFH�G¶XQH� OLVWH�DYHF� OHV� LQIRUPD�
WLRQV� GH� FRQWDFW� GH� WRXV� OHV� DFWHXUV� LPSOL�
TXpV�GDQV�FHWWH�UHFKHUFKH 

3DUWLFLSDWLRQ�DX[�UpXQLRQV�GX�FRPLWp�GH�VXL�
YL�GX�SURMHW� 

 

$QQH-/LVH� )RUWLQ�� $X[LOLDLUH� GH� UH�
FKHUFKH�� /DERUDWRLUH� 3DVFDO� 6LURLV��
&KDLUH�GH�UHFKHUFKH�VXU�OHV�HVSqFHV�DTXD�
WLTXHV�H[SORLWpHV��84$& 
 
 
 
 
 
 
 
 
 
 
(Q�WDQW�TX¶DX[LOLDLUH�GH�UHFKHUFKH�DX�VHLQ�GX�
ODERUDWRLUH� GH� 3DVFDO� 6LURLV�� OH� WUDYDLO� GH�
$QQH-/LVH� )RUWLQ� FRQVLVWH� j� OD� JHVWLRQ� GHV�
DFWLYLWpV� DX� ODERUDWRLUH�� j� DVVLVWHU� HW� IRUPHU�
OHV�pWXGLDQWV�GDQV�OHXU�SURMHW�GH�UHFKHUFKH�HW�
j� SUpSDUHU� HW� DQDO\VHU� GLYHUV� pFKDQWLOORQV��
$X�FRXUV�GHV�DQQpHV������j�������HOOH�D�WUD�
YDLOOp�VXU�OH�SURMHW�GX�WRXODGL��&HOXL-FL�YLVH�j�
GpWHUPLQHU� OHV�HQMHX[�JpQRPLTXHV�HW�pFROR�
JLTXHV�GHV�HQVHPHQFHPHQWV�HW�GH�O
H[SORLWD�
WLRQ� GX� WRXODGL� SDU� OD� SrFKH�� $QQH-/LVH� D�
SDUWLFLSp� DX[� WUDYDX[X� GH� ODERUDWRLUH� FRQ�
FHUQDQW��OD�GpWHUPLQDWLRQ�GH�O¶kJH�GHV�WRXOD�
GLV�j�SDUWLU�GHV�RWROLWKHV��(OOH�D�DXVVL�SDUWLFL�
Sp� j� OD� SUpSDUDWLRQ� G¶pFKDQWLOORQV� G¶RUJD�

QLVPHV� ]RRSODQFWRQLTXHV� HW� GH� WRXODGL� SRXU�
HIIHFWXHU� OHV� LVRWRSHV� VWDEOHV� �SURMHWV� GH�
GRFWRUDW� G¶2OLYLHU�0RULVVHWWH� HW� GH�PDvWULVH�
GH� 6LPRQ� %HUQDWFKH]��� 3DU� OD� VXLWH�� HOOH� D�
WUDYDLOOp� VXU� O¶LGHQWLILFDWLRQ� G¶RUJDQLVPHV�
]RRSODQFWRQLTXHV�GDQV�O¶pWXGH�SRUWDQW�VXU�OD�
G\QDPLTXH�HQWUH� O¶KDELWDW�GHV� MHXQHV� VWDGHV�
GH�YLH�GHV�SRLVVRQV�HW�OHV�FRPPXQDXWpV�]RR�
SODQFWRQLTXHV� GH� O¶HVWXDLUH� GX� 6W-/DXUHQW�
�PDvWULVH�GH�/DXUHQFH�)RUJHW-/DFRXUVLqUH��� 
$QQH-/LVH�D�SDU�OD�VXLWH�SULQFLSDOHPHQW�WUD�
YDLOOp� VXU� OD� FKLPLH� GHV� RWROLWKHV� DYHF� OH�
/$,&306��HQ�HIIHFWXDQW�OHV�SUpSDUDWLRQV�HW�
DQDO\VHV�� &HWWH� WHFKQLTXH� D� VHUYL� SRXU� XQ�
SURMHW� VXU� O¶RPEOH� GH� IRQWDLQH�� SRXU� GLIIp�
UHQFLHU� OHV� RPEOHV� VDXYDJHV� GH� FHX[� HQVH�
PHQFpV� �SURMHW� GH� ILQ� GH� EDFFDODXUpDW� GH�
6WpSKDQH� +DUYH\-*DJQRQ�� HW� OH� EDU� UD\p��
SRXU�GLIIpUHQFLHU�OHV�EDUV�UD\pV�UpVLGHQWV�GHV�
PLJUDQWV� �GRFWRUDW� GH� /XFLH� 9DQDOGHU�
ZHLUHOGW���)LQDOHPHQW��WRXMRXUV�VXU�OD�FKLPLH�
GHV� RWROLWKHV�� $QQH-/LVH� D� pWp� LPSOLTXpH�
GDQV�OH�SURMHW�VXU�OH�EDU�UD\p�UHWURXYp�VXU�OD�
&{WH� 1RUG�� HQ� *DVSpVLH� HW� GDQV� OH� 6W-
/DXUHQW��SURMHW�HQ�FROODERUDWLRQ�DYHF�OH�0L�
QLVWqUH� GHV� IRUrWV�� GH� OD� IDXQH� HW� GHV� SDUFV��
SRXU� GpWHUPLQHU� O¶RULJLQH� GHV� EDUV�� DILQ� GH�
YpULILHU�V¶LOV�SURYLHQQHQW�GH� OD�QRXYHOOH�SR�
SXODWLRQ� GX� 6W-/DXUHQW� RX� GH� OD� SRSXODWLRQ�
GH�OD�ULYLqUH�0LUDPLFKL� 
 
 
5HQpH�*DJQp��&RRUGRQQDWULFH�GX�5$4�HW�
$X[LOLDLUH� GH� UHFKHUFKH�� /DERUDWRLUH� GH�
&pOLQH�$XGHW��84$5-,60(5 

 
(Q� WDQW� TXH� FRRUGRQQD�
WULFH� GX� 5$4�� PRQ� WUD�
YDLO�FRQVLVWH�HQWUH�DXWUHV�
j�OD�JHVWLRQ�GHV�DFWLYLWpV�
GX� UHJURXSHPHQW�� OD�
FRPPXQLFDWLRQ� DX[�
PHPEUHV�� OH� VXLYL� DYHF�
OHV� RUJDQLVPHV� VXEYHQ�
WLRQQDLUHV�� OD� UpGDFWLRQ�
GX� UDSSRUW� DQQXHO�� OD�
JHVWLRQ�GHV�GHPDQGHV�GH�
ILQDQFHPHQW� SRXU� OHV�

VWDJHV� HW� OHV� FRQJUqV� HW� O¶RUJDQLVDWLRQ�GH� OD�
UpXQLRQ�DQQXHOOH� 
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(Q�WDQW�TX¶DX[LOLDLUH�GH�UHFKHUFKH�DX�VHLQ�GH�
ODERUDWRLUH� GH� &pOLQH� $XGHW�� MH� GRLV� pJDOH�
PHQW� DVVLVWHU� OHV� pWXGLDQWV� GDQV� OHXU� SURMHW�
GH� UHFKHUFKH�� DVVXUHU� OD� IRUPDWLRQ� GHV� VWD�
JLDLUHV�HW� HIIHFWXHU� OHV�pOHYDJHV�G¶RPEOH�GH�
IRQWDLQH�� G¶RPEOH� FKHYDOLHU� HW� GH� SOLHV�
URXJHV� j� OD� VWDWLRQ� DTXLFROH� GH� 3RLQWH-DX-
3qUH�� $X� FRXUV� GH� O¶DQQpH� ����-������ M¶DL�
pWp� HQ� FKDUJH�� FRQMRLQWHPHQW� DYHF� )UDQoRLV�
7XUFRWWH��GHV�pFKDQWLOORQQDJHV�GDQV�OH�FDGUH�
G¶XQ� SURMHW� YLVDQW� j� YpULILHU� OHV� HIIHWV� GH�
O¶DGGLWLRQ� GH� PDUHQQLQH� ORUV� GHV� pOHYDJHV�
ODUYDLUHV� GH� SOLH� URXJH�� /HV� IHPHOOHV� JpQL�
WULFHV� RQW� pWp� SrFKpHV� HQ� PLOLHX� QDWXUHO� HW�
WUDQVSRUWpHV�j� OD�VWDWLRQ�DTXLFROH�GH�3RLQWH-
DX-3qUH�SRXU�OH�IUDL��¬�O¶pFORVLRQ��OHV�ODUYHV�
RQW�pWp�H[SRVpHV�j�GLIIpUHQWHV�FRQFHQWUDWLRQV�
GH�PDUHQQLQH��XQ�SLJPHQW�EOHX-YHUW�SURGXLW�
SDU�XQH�PLFUR-DOJXH�HW�TXL�SUpVHQWH�GHV�SUR�
SULpWpV� DQWLEDFWpULHQQHV� QDWXUHOOHV� SRXYDQW�
SUpVHQWHU� XQ� DYDQWDJH� FRQVLGpUDEOH� ORUV�
G¶pOHYDJHV� HQ� DTXDFXOWXUH�� /¶H[SpULHQFH� D�
SHUPLV�GH�YpULILHU�O¶HIIHW�GH�OD�PDUHQQLQH�VXU�
OD�FURLVVDQFH�GHV�ODUYHV��VXU�OD�FRQFHQWUDWLRQ�
HQ� OLSLGHV�DLQVL�TXH� OD�TXDQWLWp�GH�EDFWpULHV�
SUpVHQWH�GDQV�OH�PLOLHX��/H�SURMHW�pWDLW�GLULJp�
SDU�5pMHDQ�7UHPEOD\�HW�&pOLQH�$XGHW� 
 
$X� FRXUV� GH� O¶DQQpH� ����-������ M¶DL� GLULJp�
OHV�pFKDQWLOORQQDJHV�GDQV�OH�FDGUH�GX�SURMHW�
LQWLWXOp�© 2XWLOV�GH�JHVWLRQ�LQWpJUpV�SRXU�XQH�
H[SORLWDWLRQ�GXUDEOH�GX�IOpWDQ�GX�*URHQODQG�
GDQV� WRXW� O
HVW� GX� &DQDGD ª� �5HVSRQVDEOH ��
/RXLV� %HUQDWFKH]��� 'DQV� OH� FDGUH� GH� FHV�
pFKDQWLOORQQDJHV�� QRXV� DYRQV� WUDYDLOOp� FRQ�
MRLQWHPHQW� DYHF� OHV� SrFKHXUV� DILQ� GH� SUpOH�
YHU� OHV� RWROLWKHV� HW� QDJHRLUHV� GH� WXUERWV�
DGXOWHV�j�GLYHUVHV�VWDWLRQV�GDQV�O¶HVWXDLUH�HW�
OH� JROIH� GX� 6DLQW-/DXUHQW�� 'HV� IOpWDQV� GX�
*URHQODQG� RQW� pJDOHPHQW� pWp� WUDQVIpUpV� HQ�
EDVVLQV� j� O¶,QVWLWXW� 0DXULFH-/DPRQWDJQH�
DILQ� G¶HIIHFWXHU� GHV� H[SpULHQFHV� YLVDQW� j�
pYDOXHU�O¶HIIHW�GH�OD�WHPSpUDWXUH�VXU�OD�FURLV�
VDQFH� HW� OD� PDWXUDWLRQ� VH[XHOOH� GHV� MXYp�
QLOHV�� 1RXV� DYRQV� SURFpGp� j� XQH� VpULH�
G¶pFKDQWLOORQQDJHV�GRQW� OH�GHUQLHU�D�HX� OLHX�
HQ�GpFHPEUH������� 
 

 

1DWKDOLH� *DXWKLHU�� $LGH� WHFKQLTXH� � /D�
ERUDWRLUH� 5pMHDQ� 7UHPEOD\� � ,60(5-
84$5 
 
(Q�WDQW�TXH�SURIHVVLRQQHOOH�GH�UHFKHUFKH�DX�
ODERUDWRLUH�GX�'U�5pMHDQ�7UHPEOD\��M¶DL�WUD�
YDLOOp� VXU� GHV� SURMHWV� UpDOLVpV� HQ� FROODERUD�
WLRQ� DYHF� G¶DXWUHV� PHPEUHV� GX� 5$4�
�84$5-,60(5� HW� FKHUFKHXUV� 5$4� KRUV-
4XpEHF���0RQ� WUDYDLO�DYHF� OH�5$4�VH�GLYL�
VDLW� HQ� WURLV�YROHWV��3UHPLqUHPHQW��PRQ� WUD�
YDLO�j� OD�VWDWLRQ�DTXLFROH�GH�3RLQWH-DX-3qUH��
TXL� FRQVLVWDLW� DX� PDLQWLHQ� GHV� VRXFKHV� GH�
GLIIpUHQWHV� HVSqFHV� GH� PLFURDOJXHV� HW� j� OD�
SURGXFWLRQ�GH�FHOOHV-FL��DLQVL�TX¶DX�PDLQWLHQ�
HW� OD� SURGXFWLRQ� GH� GLYHUV� RUJDQLVPHV� SRXU�
OHV� EHVRLQV� GH� SOXVLHXUV� SURMHWV�� (Q� GHX�
[LqPH�OLHX��M¶DL�SDUWLFLSp�DX�SURMHW�GH�YDORUL�
VDWLRQ�GX�SLJPHQW�PLFURDOJDO�PDUHQQLQH�GH�
OD�GLDWRPpH +DVOHD�RVWUHDULD�HW�j�VD�SURGXF�
WLRQ�� -¶DL� pJDOHPHQW� HIIHFWXp� GHV� HVVDLV� GH�
SURGXFWLRQ�ODUYDLUH�HQ�PLOLHX�WURSLFDO�HW�M¶DL�
SDUWLFLSp�j�OD�UpFROWH�G¶RUJDQLVPHV HQ�PLOLHX�
WURSLFDO�SRXU�XQ�SURMHW�G¶pFRSK\VLRORJLH� 
 
6RQ\D� /pYHVTXH�� 3URIHVVLRQQHOOH� GH� UH�
FKHUFKH��/DERUDWRLUH�3DVFDO�6LURLV��3DUWH�
QDULDW� GH� UHFKHUFKH� �&RUSRUDWLRQ� GH�
/$&WLYLWp�3rFKH�/DF-6DLQW--HDQ�–�&KDLUH�
GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXDWLTXHV�
H[SORLWpHV���84$& 
 

6RQ\D� /pYHVTXH�
WUDYDLOOH� SULQFLSDOH�
PHQW� j� OD� PLVH� HQ�
SODFH� G
DPpQDJH�
PHQWV� GH� IUDLH� SRXU�
O
pSHUODQ� DUF-HQ-FLHO�
DX� ODF� 6DLQW--HDQ��
&H�SURMHW�HVW�OH�IUXLW�
G
XQ� SDUWHQDULDW� GH�
UHFKHUFKH� HQWUH� OD�
&RUSRUDWLRQ� GH�
/$&WLYLWp� 3rFKH�

/DF-6DLQW--HDQ� �&/$3�� XQ� RUJDQLVPH� j� EXW�
QRQ� OXFUDWLI� HQ� FKDUJH� GH� OD� JHVWLRQ� GH� OD�
SrFKH�VSRUWLYH�GDQV� O
DLUH� IDXQLTXH�FRPPX�
QDXWDLUH� GX� ODF� 6DLQW--HDQ�� HW� OD� &KDLUH� GH�
UHFKHUFKH�VXU�OHV�HVSqFHV�DTXDWLTXHV�H[SORL�
WpHV��3DVFDO�6LURLV��84$&��� 
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/D�SrFKH� VSRUWLYH�GH� OD� RXDQDQLFKH� �6DOPR�
VDODU�� VRXWLHQW�XQH�DFWLYLWp�pFRQRPLTXH� LP�
SRUWDQWH�DX�ODF�6DLQW--HDQ��/D�TXDQWLWp�HW� OD�
TXDOLWp�GH� OD� UpFROWH�GH�RXDQDQLFKHV�YDULHQW�
JUDQGHPHQW�G
XQH�DQQpH�j�O
DXWUH�HQ�UpSRQVH�
DX[� LPSRUWDQWHV� IOXFWXDWLRQ� G
DERQGDQFH� GH�
OHXU�SURLH�SUpIpUHQWLHOOH��O
pSHUODQ�DUF-HQ-FLHO�
�2VPHUXV�PRUGD[�� 
 
/D� SURGXFWLYLWp� OLPLWpH� GH� O¶pSHUODQ� FRQVWL�
WXH� GRQF� OD� EDVH� GX� SODQ� GH� JHVWLRQ� GH� OD�
RXDQDQLFKH� GX� ODF� 6DLQW--HDQ�� /
REMHFWLI� GH�
QRV� WUDYDX[� HVW� GH� ERQLILHU� OD� UHSURGXFWLRQ�
QDWXUHOOH�GH�O
pSHUODQ�SDU�GHV�DPpQDJHPHQWV�
URFKHX[�HQ�ODF��GDQV�VRQ�KDELWDW�GH�IUDLH��(Q�
DXWUHV� PRWV�� QRXV� FKHUFKRQV� j� FH� TXH� OH�
JDUGH-PDQJHU�GH�OD�RXDQDQLFKH�VH�UHPSOLVVH�
SDU�OXL-PrPH� 
 
/D�FRQVWUXFWLRQ�GHV� DPpQDJHPHQWV�GH� IUDLH�
GHYDLW�LQLWLDOHPHQW�DYRLU�OLHX�j�O¶KLYHU�������
PDLV�OHV�WUDYDX[�RQW�G��rWUH�UHSRUWpV�G¶XQ�DQ�
pWDQW� GRQQp� OHV� FRQGLWLRQV� GH� JODFH� LPSUR�
SLFHV� j� OD� PLVH� HQ� °XYUH� GX� FKDQWLHU�� /HV�
IUD\qUHV� RQW� ILQDOHPHQW� pWp� FRQVWUXLWHV� HQ�
IpYULHU� ����� VXU� OHV� KDXWV-IRQGV� GX� QRUG-
RXHVW�GX� ODF�6DLQW--HDQ��8Q� VXLYL�GH� O¶XWLOL�
VDWLRQ�GHV�DPpQDJHPHQWV�SDU� OHV�pSHUODQV�D�
pWp� PHQp� GqV� OH� UHWRXU� GX� SULQWHPSV�� /HV�
UpVXOWDWV� GH� FHWWH� SUHPLqUH� VDLVRQ� GH� VXLYL�
VRQW�SRVLWLIV �� GHV�°XIV� RQW� pWp� UpFROWpV� VXU�
SUqV�GH�OD�PRLWLp�GHV�IUD\qUHV�DPpQDJpHV�HW�
GH� IRUWHV� DERQGDQFHV� GH� ODUYHV� RQW� pWp�
pFKDQWLOORQQpHV�GDQV� OH�VHFWHXU�GHV� vORWV� UR�
FKHX[� FRPSDUDWLYHPHQW� DX[� DXWUHV� VHFWHXUV�
GX�ODF�6DLQW--HDQ��/HV�GHX[�SURFKDLQV�VXLYLV�
DXURQW� OLHX� HQ� ����� HW� ������ DX� WHUPH�GHV�
TXHOV�LO�VHUD�SRVVLEOH�GH�FRQILUPHU�OHV�HIIHWV�
GHV� DPpQDJHPHQWV� VXU� OD� SURGXFWLYLWp� GH�
O¶pSHUODQ�DUF-HQ-FLHO�GX�ODF�6DLQW--HDQ� 
 
 
 
 
 
 
 
 
 

eULF� 1RUPDQGHDX�� %LR-LQIRUPDWLFLHQ� DX�
VHLQ�GX�5$4��/DERUDWRLUH�GH�/RXLV�%HU�
QDWFKH]��8��/DYDO 

 
eULF� 1RUPDQGHDX�
HVW� RIILFLHOOHPHQW�
DIILOLp� DX� UHJURX�
SHPHQW� j� WLWUH� GH�
ELR-LQIRUPDWLFLHQ��
,O� D� pWp� pWXGLDQW-
PHPEUH� GX� 5$4�
HW� WUDYDLOOH� GHSXLV�
HQYLURQ� QHXI� DQ�
QpHV� FRPPH� ELR-

LQIRUPDWLFLHQ� DX� VHLQ� GX� ODERUDWRLUH� GH�
/RXLV� %HUQDWFKH]�� SURIHVVHXU-PHPEUH� GX�
5$4�� 6D� SUpVHQFH� FRQWULEXH� DX[� FDSDFLWpV�
G
DQDO\VH� ELR-LQIRUPDWLTXH� GHV� SURMHWV� GX�
UHJURXSHPHQW� 

6HUYLFHV�RIIHUWV 
(ULF� RIIUH� GX� VRXWLHQ� ELR-LQIRUPDWLTXH� DX[�
SURMHWV�DIILOLpV�DX�5$4��,O�SHXW�SDU�H[HPSOH�
DLGHU� SRXU� OHV� SURMHWV� GH� 1H[W� *HQHUDWLRQ�
6HTXHQFLQJ� �1*6��� G
DQDO\VH� G
H[SUHVVLRQ�
GH�JqQHV�SDU�51$-6HT��OHV�DQDO\VHV�*%6�HW�
5$'�� O
DQQRWDWLRQ� GH� JqQHV�� OD� T3&5��
O
DVVHPEODJH� GH� VpTXHQFHV�� DLQVL� TXH� SRXU�
ILOWUHU�GHV�JURV�MHX[�GH�GRQQpHV��JpQpUHU�GHV�
ILJXUHV�HW�FRQYHUWLU�GHV�IRUPDWV�GH�GRQQpHV��
,O� SHXW� pJDOHPHQW� DLGHU� j� XWLOLVHU� OHV� UHV�
VRXUFHV�GH� FDOFXO� KDXWH� SHUIRUPDQFH�GLVSR�
QLEOHV�DX�&DQDGD��j�DXWRPDWLVHU�GHV�FDOFXOV��
IDLUH� GX� �ERRWVWUDSLQJ��� pFULUH� GHV� SUR�
JUDPPHV�HQ�EDVK��5�HW�3\WKRQ��DLGHU�j�VWDQ�
GDUGLVHU�GHV�SLSHOLQHV�G
DQDO\VHV�SRXU�IDFLOL�
WHU�OHXU�XWLOLVDWLRQ��eULF�FRQWULEXH�pJDOHPHQW�
j� OD� IRUPDWLRQ� GHV� PHPEUHV� GX� 5$4� HQ�
GRQQDQW�GHV�IRUPDWLRQV�VXU�/LQX[�HW�OD�SUR�
JUDPPDWLRQ� HQ� EDVK�� 5� HW� 3\WKRQ� SRXU� OHV�
PHPEUHV� GX� 5$4�� ,O� HVW� pJDOHPHQW� GLVSR�
QLEOH�SRXU�GHV�DQDO\VHV�VWDWLVWLTXHV�GH�EDVH� 
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)RQFWLRQQHPHQW 
6L� YRXV� VRXKDLWH]� DFFpGHU� DX[� VHUYLFHV� RI�
IHUWV�SDU�eULF��YRXV�SRXYH]� OH�FRQWDFWHU�SDU�
FRXUULHO� DX[� FRRUGRQQpHV� GLVSRQLEOHV� FL-
GHVVRXV��3RXU�FKDTXH�SURMHW��eULF�PDLQWLHQW�
XQ� ILFKLHU� GpWDLOODQW� OHV� pWDSHV� DFFRPSOLHV��
GH�PrPH�TXH�OHV�ORJLFLHOV�HW�SDUDPqWUHV�XWL�
OLVpV��/RUVTXH�OHV�DQDO\VHV�VRQW�WHUPLQpHV��LO�
IRXUQLW� XQ� GRVVLHU� FRQWHQDQW� OHV� GRQQpHV��
UpVXOWDWV� HW� DQDO\VHV� DFFRPSOLHV�� ,O� HVW� LP�
SRUWDQW� GH� QRWHU� TXH� O
REMHFWLI� SULQFLSDO� HVW�
GH�SHUPHWWUH�DX[�PHPEUHV�GX�5$4�GH�IDLUH�
GHV� DQDO\VHV� ELR-LQIRUPDWLTXHV� TXL� VHUDLHQW�
GLIILFLOHV�RX� LPSRVVLEOHV�j� UpDOLVHU� VDQV� VRQ�
DSSRUW��8Q�GHV�REMHFWLIV�PDMHXUV�GH�FH�PRGH�
GH�IRQFWLRQQHPHQW�HVW�OH�WUDQVIHUW�GH�VDYRLU-
IDLUH�DX�VHLQ�GX�5$4� 
9RXV� SRXYH]� MRLQGUH� eULF� SDU� FRXUULHO� j�
HULF�QRUPDQGHDX#ELR�XODYDO�FD� HW� VRQ� EX�
UHDX� VH� WURXYH� DX� ORFDO� ����� GX� SDYLOORQ�
&KDUOHV-(XJqQH�0DUFKDQG�VXU�OH�FDPSXV�GH�
O
8QLYHUVLWp�/DYDO� 
 
9DOpULH� 3DTXHW�� 3URIHVVLRQQHOOH� GH� UH�
FKHUFKH�� /DERUDWRLUH� 6WHYH� &KDUHWWH�� 8��
/DYDO 

 
-H� WUDYDLOOH� GDQV�
O
pTXLSH� GH� 6WHYH�
&KDUHWWH� j� O
,%,6� VXU�
OH� FDPSXV� GH� O
8QL�
YHUVLWp� /DYDO� GHSXLV�
����� j� WLWUH� GH� SUR�
IHVVLRQQHOOH� GH� UH�
FKHUFKH�HQ�PLFURELR�
ORJLH�� 1RV� WUDYDX[�
GH� UHFKHUFKH� SRUWHQW�
PDMRULWDLUHPHQW� VXU�
OD�FDUDFWpULVDWLRQ�GHV�

JqQHV�GH�YLUXOHQFH�HW�GH�UpVLVWDQFH�DX[�DQWL�
ELRWLTXHV� FKH]� OD� EDFWpULH� SDWKRJqQH�$HUR�
PRQDV�VDOPRQLFLGD� �&HWWH�EDFWpULH�RSSRUWX�
QLVWH�FDXVH�OD�IXURQFXORVH��XQH�PDODGLH�VRX�
YHQW�PRUWHOOH�HW�GpYDVWDWULFH�SRXU�OHV�VDOPR�
QLGpV� G
pOHYDJH�� (QWUH� ����� HW� ������ PRQ�
SURMHW� SULQFLSDO� FRQVLVWDLW� j� pODERUHU� XQ�
FRFNWDLO�FRQWHQDQW�GHV�EDFWpULRSKDJHV��YLUXV�
V
DWWDTXDQW� VSpFLILTXHPHQW� DX[� EDFWpULHV��
DILQ�G
RIIULU�XQ�WUDLWHPHQW�DOWHUQDWLI�DX[�SLV�
FLFXOWHXUV�FRQWUH�$HURPRQDV�VDOPRQLFLGD� 

3DWULFN� 3ORXUGH-/DYRLH�� 3URIHVVLRQQHO� GH�
UHFKHUFKH�� /DERUDWRLUH� 3DVFDO� 6LURLV��
3DUWHQDULDW�GH�UHFKHUFKH��&RUSRUDWLRQ�GH�
/$&WLYLWp�3rFKH�/DF-6DLQW--HDQ�–�&KDLUH�
GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXDWLTXHV�
H[SORLWpHV���84$&� 
 

3DWULFN� 3ORXUGH-
/DYRLH� WUDYDLOOH� VXU�
OHV�LPSDFWV�GH�OD�JHV�
WLRQ�GHV�EHUJHV�HW�GX�
QLYHDX� GX� ODF� 6DLQW-
-HDQ� VXU� OHV� SRSXOD�
WLRQV� GH� SRLVVRQV�
IRXUUDJHV� TXL� RFFX�
SHQW�OD�]RQH�OLWWRUDOH��
&H� SURMHW� HVW� UpDOLVp�
GDQV� OH� FDGUH� G¶XQ�

SDUWHQDULDW�GH�UHFKHUFKH�HQWUH�OD�&RUSRUDWLRQ�
GH�/$&WLYLWp�3rFKH�/DF-6DLQW--HDQ��&/$3��
XQ�RUJDQLVPH�j�EXW�QRQ�OXFUDWLI�UHVSRQVDEOH�
GH�OD�JHVWLRQ�GH�OD�SrFKH�VSRUWLYH�GDQV�O
DLUH�
IDXQLTXH�FRPPXQDXWDLUH�GX�/DF�6DLQW--HDQ��
HW� OD� &KDLUH� GH� UHFKHUFKH� VXU� OHV� HVSqFHV�
DTXDWLTXHV� H[SORLWpHV� �3DVFDO� 6LURLV��
84$&��� 
/D�SrFKH�VSRUWLYH�DX� ODF�6DLQW--HDQ�HVW�XQH�
DFWLYLWp� FXOWXUHOOH�� VRFLDOH� HW� pFRQRPLTXH�
PDMHXUH�� /HV� SULQFLSDOHV� HVSqFHV� H[SORLWpHV�
VRQW�OH�GRUp�MDXQH��OD�RXDQDQLFKH��OD�ORWWH�HW�
OH� JUDQG� EURFKHW�� %LHQ� TXH� OD� RXDQDQLFKH�
V¶DOLPHQWH� SULQFLSDOHPHQW� G¶pSHUODQ� DUF-HQ-
FLHO�� OHV� SRLVVRQV� IRXUUDJHV� SHXYHQW� FRQVWL�
WXHU� XQH� VRXUFH� GH� QRXUULWXUH� FRQVLGpUDEOH�
SRXU�OHV�DXWUHV�HVSqFHV�G¶LQWpUrW�VSRUWLI��3HX�
GH�GRQQpHV�VRQW�GLVSRQLEOHV�VXU�FHV�SRLVVRQV�
IRXUUDJHV��PDLV�OHV�YLOOpJLDWHXUV�ULYHUDLQV�GX�
ODF� 6DLQW--HDQ� UpSqWHQW� GHSXLV� GHV� GL]DLQHV�
G¶DQQpHV�TXH� OHXU�DERQGDQFH�SUqV�GHV� ULYHV�
DXUDLW�JUDQGHPHQW�GLPLQXp��/HV�KDELWDWV�GHV�
SRLVVRQV�IRXUUDJHV�VRQW�GH�SOXV�VXVFHSWLEOHV�
G¶rWUH�PRGLILpV� SDU� O¶pURVLRQ� GX� ULYDJH�� OHV�
LPSRUWDQWV� WUDYDX[� GH� VWDELOLVDWLRQ� GHV�
EHUJHV� UpDOLVpV� DX� ODF� 6DLQW--HDQ�
�UHFKDUJHPHQW� GHV� SODJHV�� HQURFKHPHQW� GHV�
ULYHV�� HWF��� HW� OD� JHVWLRQ� DUWLILFLHOOH� GHV� QL�
YHDX[�� 
'DQV�FH�FRQWH[WH��QRXV�DYRQV�G¶DERUG�UpDOL�
Vp�XQH�UHYXH�GH�OD�OLWWpUDWXUH�VFLHQWLILTXH�VXU�
OD�UHSURGXFWLRQ�GHV�SRLVVRQV�IRXUUDJHV�GH�OD�
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3RXU� OHV�DX[LOLDLUHV�GH�UH�
FKHUFKH� HW� OHV� SURIHVVLRQ�
QHOV�GH�UHFKHUFKH�GpVLUDQW�
IDLUH� SDUWLH� GH� OD� OLVWH� GH�
GLIIXVLRQ�GX�5$4�YHXLOOH]�
VLPSOHPHQW�FRPPXQLTXHU�
DYHF�OD�FRRUGRQQDWULFH�GX�
UHJURXSHPHQW� 

]RQH� OLWWRUDOH� GX� ODF�6DLQW--HDQ� HW� FDUWRJUD�
SKLp�OHV�KDELWDWV�SRWHQWLHOV��3DU�OD�VXLWH��QRXV�
DYRQV�pWXGLp�OHV�LPSDFWV�GHV�WUDYDX[�GH�VWD�
ELOLVDWLRQ�GHV�EHUJHV� VXU�FHV�SRSXODWLRQV�HQ�
UpDOLVDQW� GHV� DQDO\VHV� GH� SXLVVDQFH� VWDWLV�
WLTXH�VXU�GHV�GRQQpHV�GH� VHLQDJH�SURYHQDQW�
G¶pFKDQWLOORQQDJHV� DQWpULHXUV��8Q� SURWRFROH�
G¶pFKDQWLOORQQDJH�SRXU�OH�VXLYL�GH�FHV�SRSX�
ODWLRQV�D�pJDOHPHQW�pWp�PLV�DX�SRLQW�HQ�XWLOL�
VDQW�FHV�PrPHV�GRQQpHV�� 
3XLVTXH� OH�PRGH�GH�JHVWLRQ�GHV�QLYHDX[�GX�
ODF�6DLQW--HDQ�HVW�VXVFHSWLEOH�G¶rWUH�PRGLILp�
GqV�������QRXV�DYRQV�pWXGLp�OHV�LPSDFWV�GHV�
IOXFWXDWLRQV� GH� QLYHDX� VXU� OHV� SRLVVRQV� GX�
ODF�6DLQW--HDQ��/HV�YDULDWLRQV�K\GURORJLTXHV�
RQW� GHV� LPSDFWV� VXU� OD� TXDOLWp� GHV� PLOLHX[�
KXPLGHV�ULYHUDLQV�GX�ODF�6DLQW--HDQ�HW�SDU�OH�
IDLW�PrPH� VXU� OHV�SRLVVRQV�TXL�XWLOLVHQW� FHV�
KDELWDWV�� &HV� SRLVVRQV�� SULQFLSDOHPHQW� OD�
SHUFKDXGH�HW�OH�JUDQG�EURFKHW��VRQW�LQIOXHQ�
FpV� SDU� O¶DPSOHXU�� OD� IUpTXHQFH�� OD� GXUpH� HW�
OD�FKURQRORJLH�GH�FHV�YDULDWLRQV�GH�QLYHDX[��
3RXU� PLHX[� FRPSUHQGUH� OHV� LPSDFWV� GH� OD�
JHVWLRQ�GHV�QLYHDX[�� OHV�YDULDWLRQV�DFWXHOOHV�
GHV�QLYHDX[�GX� ODF�6DLQW--HDQ�RQW� pWp� FRP�
SDUpHV�j�FHOOHV�TXL�SUpYDODLHQW�DYDQW�OD�WUDQV�
IRUPDWLRQ�GX�ODF�HQ�UpVHUYRLU��&HV�UpIOH[LRQV�
IRQW�O¶REMHW�G¶XQ�DUWLFOH�HQ�SUpSDUDWLRQ� 
 
 
)UDQoRLV� 7XUFRWWH�� $X[LOLDLUH� GH� UH�
FKHUFKH�� /DERUDWRLUH� GH� 5pMHDQ� 7UHP�
EOD\��,60(5-84$5 
 

(Q� WDQW� TXH� SUR�
IHVVLRQQHO� GH� UH�
FKHUFKH� DX� ODER�
UDWRLUH�GX�'U�5p�
MHDQ� 7UHPEOD\��
M¶DL� WUDYDLOOp� VXU�
GHV� SURMHWV� UpDOL�
VpV� HQ� FROODERUD�
WLRQ�DYHF�G¶DXWUHV�
PHPEUHV� GX�
5$4� �84$5-

,60(5� HW� FKHUFKHXUV� 5$4� KRUV-4XpEHF���
-¶DL�WUDYDLOOp�SULQFLSDOHPHQW�VXU�GHX[�YROHWV�
G¶XQ�SURMHW�GH�YDORULVDWLRQ�GH�ELRPDVVH�PD�
ULQH�� /H� SUHPLHU� YROHW� FRQVLVWDLW� j� LQWpJUHU�
XQ� FRSURGXLW� GX� NULOO� j� O¶DOLPHQWDWLRQ� GHV�

MHXQHV� VWDGHV� GH� YLH� GH� OD� SOLH� URXJH�
�3VHXGRSOHXURQHFWHV� DPHULFDQXV�� DILQ�
G¶DPpOLRUHU�OD�SHUIRUPDQFH�HQ�pFORVHULH��/H�
GHX[LqPH�YROHW�FRQVLVWDLW�j�RSWLPLVHU�OD�SUR�
GXFWLRQ� G¶XQ� SLJPHQW� PLFURDOJDO�
�PDUHQQLQH��+DVOHD� RVWUHDULD�� HQ� FRQWU{ODQW�
VpOHFWLYHPHQW� OHV� SDUDPqWUHV� GH� FXOWXUH�
�OXPLQRVLWp��S+��DJLWDWLRQ��PRGH�GH�FXOWXUH��
HWF���� -¶DL� pJDOHPHQW� SDUWLFLSp� j� XQ� SURMHW�
G¶pFRSK\VLRORJLH�SRUWDQW�VXU� OH� OLHQ�HQWUH� OD�
VWUXFWXUH�GHV�PHPEUDQHV� FHOOXODLUHV�� OH�Pp�
WDEROLVPH� HW� OH� YLHLOOLVVHPHQW� FKH]� OHV� EL�
YDOYHV�GH�FOLPDW�SRODLUH��WHPSpUp�HW�WURSLFDO�� 
 
 

 
 
 

�� 

A
u

x
il

ia
ir

es
 e

t 
p

ro
fe

ss
io

n
n

el
s 

d
e 

re
ch

er
ch

e 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

�� 

 

5pXQLRQV�DQQXHOOHV 
 
5pXQLRQ�DQQXHOOH�������+{WHO�4XpEHF 

  
(Q� ������ QRXV� DYRQV� FRXSOp� QRWUH�

DVVHPEOpH� JpQpUDOH� DQQXHOOH� ���� HW� ��� QR�
YHPEUH� ������ DYHF� O¶DWHOLHU� GH� SULRULVDWLRQ�
RUJDQLVp� SDU� OD� 7DEOH� ILOLqUH� GH� O¶$TXDFXO�
WXUH� HQ� HDX� GRXFH� GX�4XpEHF� ��� QRYHPEUH�
������� $X� WRWDO�� ��� PHPEUHV� HW� ��� LQYLWpV�
RQW�SDUWLFLSp�j�QRWUH� UHQFRQWUH�DQQXHOOH�TXL�
SHUPHWWDLW�GH�SUpVHQWHU� OHV� WUDYDX[�GH�FKHU�
FKHXUV�HW�G¶pWXGLDQWV�VRXV�IRUPH�GH�SUpVHQ�
WDWLRQV�RUDOHV������RX�SDU�DIILFKHV������ 

 
/RUV�GH�QRWUH�DVVHPEOpH��WURLV�SUL[�pWXGLDQWV�
RQW�pWp�UHPLV� 
7DPDUD� 3URYHQFKHU�� © &RPSRUWHPHQW� HW�

FDSDFLWp�G¶HQIRXLVVHPHQW�GHV�SOLHV�MXYp�
QLOHV� �3VHXGRSOHXURQHFWHV� DPHULFDQXV��
VHORQ� OH� FRXUDQW�� JUDGLHQW� GH� VDOLQLWp� HW�
W\SH�GH�VpGLPHQW��PHLOOHXUH�SUpVHQWDWLRQ�
SDU�DIILFKH� 

0D[LPH�/DURXFKH�� © (VW-FH� TXH� O¶KDPHoRQ�
FLUFXODLUH� SHXW� UpGXLUH� OD�PRUWDOLWp� j� OD�
UHPLVH� j� O¶HDX� VDQV� GLPLQXHU� OH� VXFFqV�
GH� SrFKH" ª�� PHLOOHXUH� SUpVHQWDWLRQ�
RUDOH� 

ePLOLH� 6LPDUG�� © /¶LQIOXHQFH� GH� OD� P\WLOL�
FXOWXUH�VXU� OHV�GpSODFHPHQWV�GX�KRPDUG�
G¶$PpULTXH� �+RPDUXV� DPHULFDQXV� ª��
PHLOOHXUH�SUpVHQWDWLRQ�RUDOH� 

 
 

5pXQLRQ�DQQXHOOH�������+{WHO�4XDUWLHU 
 
/HV� ��� HW� ��� QRYHPEUH� ����� V¶HVW�

GpURXOpH�QRWUH�DVVHPEOpH�DQQXHOOH�j�O¶+{WHO�
4XDUWLHU� GH�4XpEHF��$X� WRWDO�����PHPEUHV�
HW� ��� LQYLWpV� �DX[LOLDLUHV� GH� UHFKHUFKH�� PL�
QLVWqUHV�� SURGXFWHXUV�� RQW� SDUWLFLSp� j� O¶pYq�
QHPHQW��/RUV�GH�QRWUH�DVVHPEOpH�� WURLV�SUL[�
pWXGLDQWV�RQW�pWp�UHPLV ��-HII�*DXWKLHU��PHLO�
OHXUH� SUpVHQWDWLRQ� RUDOH ©� 'pYHORSSHPHQW�
G¶RXWLOV� WKpUDSHXWLTXHV� j� EDVH� GH� SURELR�
WLTXHV�HQGRJqQHV�FRQWUH�$HURPRQDV�VDOPR�
QLFLGD��XQ�DJHQW�SDWKRJqQH�PDMHXU�FKH]�OHV�
VDOPRQLGpV� G¶pOHYDJH� ª�� /DXUHQFH� )RUJHW-
/DFRXUVLqUH� PHLOOHXUH� SUpVHQWDWLRQ� SDU� DI�
ILFKH� ©� ,FKW\RSODQNWRQ� DQG� MXYHQLOH� ILVK�
FRPPXQLW\� VWUXFWXUH� LQ� WKH� 6W�� /DZUHQFH�
5LYHU� VLQFH� WHK� UH-HVWDEOLVKPHQW� RI� WKH�
6WULSHG�%DVV�SRSXODWLRQ�ª�HW�0DULD�0DUWLQH]
-6LOYD�� PHLOOHXUH� SUpVHQWDWLRQ� SDU� DIILFKH�
© � /¶LPSRUWDQFH� GH� OD� TXDOLWp� GX� SUHPLHU�
DOLPHQW�SRXU�O¶pOHYDJH�GH�OD�SOLH�URXJH ª� 

 
 
 
 

 
 
 
 
 
 
1RWUH�SDUWLFLSDWLRQ�j�O¶RUJDQLVDWLRQ�
GH�FRQIpUHQFHV�VFLHQWLILTXHV 

  
$&)$6����� 

 
/H� 5$4� V¶HVW� LQYHVWL� GH� IDoRQ� LP�

SRUWDQWH�GDQV� O
RUJDQLVDWLRQ�GX���H�FRQJUqV�
GH� O
$&)$6�� &pOLQH� $XGHW� pWDLW� FRSUpVL�
GHQWH� GX� FRPLWp� VFLHQWLILTXH� HW� 5HQpH� *D�
JQp� pWDLW� PHPEUH� GX� FRPLWp� ORJLVWLTXH� HW�
UHVSRQVDEOH� GH� O
RUJDQLVDWLRQ� GH� OD� VHVVLRQ�
SDU� DIILFKH� HW� GH� O¶DFWLYLWp� VFLHQFHV� FL�
WR\HQQHV���� 

 
1RWRQV� pJDOHPHQW� TXH� �� FROORTXHV�

RQW� pWp� RUJDQLVpV� SDU� GHV� FKHUFKHXUV�
PHPEUHV� GX� 5$4� GDQV� OH� FDGUH� GX� FRQ�
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Activités de transfert 
 
(Q�����-�����HW�����-������QRXV�DYRQV�RUJDQL�
Vp�RX�SDUWLFLSp�j�OD�UpDOLVDWLRQ�GH�SOXVLHXUV�pYq�
QHPHQWV�TXL�RQW�SHUPLV�GH�PLHX[�IDLUH�FRQQDvWUH�
OHV�UpVXOWDWV�GH�UHFKHUFKH�DX[�GLYHUV�SDUWHQDLUHV�
GX�VHFWHXU��1RXV�HVSpURQV�TXH�WRXWHV�FHV�DFWLYL�
WpV� RQW� SX� rWUH� EpQpILTXHV� SRXU� WRXV� QRV�
PHPEUHV�TXL�\�RQW�SDUWLFLSp�� 
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JUqV � 
 

eULF� 7DPLJQHDX[� RUJDQLVDWLRQ� GX� FROORTXH�
© /pJXPHV� GH� PHU� HW� DOLPHQWV� VDQWp� �� /HV�
JUDQGHV�DOJXHV�PDULQHV�GH�O
$WODQWLTXH�1RUG�
FRPPH�VRXUFH�G
LQQRYDWLRQ ª��� 
 
-HDQ-&ODXGH� %UrWKHV� RUJDQLVDWLRQ� GX� FRO�
ORTXH�©�O¶HVSDFH�PDULWLPH���XQ�WHUULWRLUH�Up�
LQYHQWp�ª� 
 
&RQJUqV�%L63������ 
 
(Q�������QRXV� DYRQV� pJDOHPHQW� IRXUQL�XQH�
DLGH� ILQDQFLqUH� j� O¶RUJDQLVDWLRQ�GX��H�&RQ�
JUqV�%L63��%DFWpULRORJLH�LQWpJUDWLYH���6\P�
ELRVH�	�3DWKRJHQqVH�� WHQX�OHV����HW����QR�
YHPEUH�DX�3DYLOORQ�$OSKRQVH-'HVMDUGLQV�GH�
O¶8QLYHUVLWp� /DYDO��1RWRQV� TXH� OH�%L63� HVW�
XQH�LQLWLDWLYH�GHV�ODERUDWRLUHV�GH�6WHYH�&KD�
UHWWH� HW� GH� 1LFRODV� 'HURPH� WRXV� GHX[�
PHPEUHV�GX�5$4�� 

 
&RQJUqV�&,(( 
 
/H� 5$4� D� pJDOHPHQW� VRXWHQX� ILQDQFLqUH�
PHQW�XQ�DWHOLHU�GH�UHFKHUFKH�VFLHQWLILTXH�HQ�
JpQRPLTXH� pYROXWLYH� OH� © *HQRPLF� GDWD� LQ�
HFRORJ\�� HYROXWLRQ�� DQG� FRQVHUYDWLRQ�� WKH�
LPSDFWV� RI� PLVVLQJ� GDWD� LQ� JHQRW\SLQJ-E\-
VHTXHQFLQJ� GDWDVHWV ª�� /¶DWHOLHU� GH� IRUPD�
WLRQ� RUJDQLVp� SDU� OH� ODERUDWRLUH� GH� /RXLV�
%HUQDWFKH]�� D� HX� OLHX� GX� ��� DX� ��� RFWREUH�
�����DX�3DYLOORQ�0DUFKDQG�GH� O¶8QLYHUVLWp�
/DYDO��$X�WRWDO��XQH�YLQJWDLQH�GH�FKHUFKHXUV�
HW�G¶pWXGLDQWV�RQW�SDUWLFLSp�j�OD�IRUPDWLRQ� 
 

 

$LGH� ILQDQFLqUH�j�GHV� pYqQHPHQWV� FRQoXV�
HW�RUJDQLVpV�SDU�GHV�pWXGLDQWV�DX[�F\FOHV�
VXSpULHXUV 

 
-RXUQpH�pWXGLDQWH�GH�O¶,%,6 

  
&KDTXH� DQQpH�� OH� 5$4� FRQWULEXH�

ILQDQFLqUHPHQW� j� GHV� LQLWLDWLYHV� G¶pWXGLDQWV�
GDQV� OH� GRPDLQH� GX� WUDQVIHUW� HW� GH� OD� FRP�
PXQLFDWLRQ� VFLHQWLILTXH�� /HV� pWXGLDQWV� V¶\�
DVVRFLHQW� GLUHFWHPHQW�� WDQW� DX� QLYHDX� GH�
O¶RUJDQLVDWLRQ�TXH�GH�OD�SDUWLFLSDWLRQ��$LQVL��
QRXV� DYRQV� DFFRUGp� XQ� VRXWLHQ� ILQDQFLHU�
SRXU�OD�WHQXH�GH�OD��LqPH�HW�GH�OD��� LqPH��MRXU�
QpH�pWXGLDQWH�GH�O¶,%,6��/¶pGLWLRQ������D�HX�
OLHX�OH����DR�W��DX�3DYLOORQ�&KDUOHV-(XJqQH-
0DUFKDQG�� 8QLYHUVLWp� /DYDO�� HW� ��� GH� QRV�
pWXGLDQWV� \� RQW� SUpVHQWp� OHXUV� UpVXOWDWV� GH�
UHFKHUFKH� VRXV� IRUPH� GH� SUpVHQWDWLRQ� RUDOH�
RX�SDU�DIILFKH��/¶pGLWLRQ�������TXDQW�j�HOOH��
D� HX� OLHX� �HU� VHSWHPEUH� HW� ��� GH� QRV�
PHPEUHV� pWXGLDQWV� RQW� SX� SUpVHQWHU� OHXUV�
WUDYDX[� 

 
  

$WHOLHUV�GH�IRUPDWLRQ��%LRLQIRUPDWLTXH� 
   

)RUPDWLRQ�5 
 

¬� O¶KLYHU� ������ XQH� IRUPDWLRQ� G¶LQWURGXF�
WLRQ� j� 5� D� pWp� GRQQpH� SDU� 0RQVLHXU� eULF�
1RUPDQGHDX�� ELRLQIRUPDWLFLHQ� DX� VHLQ� GX�
5$4��/H�EXW�GH� FHWWH� IRUPDWLRQ� pWDLW� G¶DF�
TXpULU�GHV�EDVHV�VROLGHV�SRXU�XWLOLVHU�HW�PDv�
WULVHU� FH� ODQJDJH� GH� SURJUDPPDWLRQ� HW�
G¶DQDO\VH�� 

 
&H� FRXUV� D� pWp� GRQQp� j� SDUWLU� GH� PDWpULHO�
GLGDFWLTXH� WHO� TXH� OHFWXUHV�� H[HUFLFHV� LQWH�
UDFWLIV� HQ� OLJQH�j� IDLUH�FKDTXH� VHPDLQH��$X�
WRWDO�����pWXGLDQWV����SURIHVVHXUV�HW���DVVLV�
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WDQWV� GH� UHFKHUFKH� PHPEUHV� GX� 5$4� RQW�
SDUWLFLSp�DX[�VHVVLRQV�GH�IRUPDWLRQ�� 

  
&RQIpUHQFH 
8QH� FRQIpUHQFH� j� ODTXHOOH� RQW� pWp� FRQYLpV�
OHV�PHPEUHV�GX�5$4�D�pWp�VRXWHQXH�ILQDQ�
FLqUHPHQW� FRQMRLQWHPHQW� SDU� O¶8QLYHUVLWp�
/DYDO�HW�OH�5$4� 
 
'U�$GDOEHUWR�/XLV�9DO 
,13$��0DQDXV��%UpVLO 
© )LVK�RI� WKH�$PD]RQ��2OG� DQG�1HZ�HQYL�
URQPHQWDO�FKDOOHQJHV ª 
���RFWREUH�������8��/DYDO 
 
0pGLDV 
  
,O�HVW�pJDOHPHQW�LPSRUWDQW�GH�VRXOLJQHU�SRXU�
OHV� GHX[� DQQpHV� FRXYHUWHV� GDQV� OH� SUpVHQW�
UDSSRUW� OD� SDUWLFLSDWLRQ� DFWLYH� GHV� FKHU�
FKHXUV�GX�5$4�GDQV�OHV�PpGLDV � 

 
-� eULF� 7DPLJQHDX[� SDUWLFLSDWLRQ� j� O¶pPLV�
VLRQ�/H�FRGH�&KDVWHQD\��© $OJXHV�FXOWLYpHV�
SUrWHV-j�PDQJHU ª����MDQYLHU������ 
-� *UDQW� 9DQGHQEHUJ�� GLIIXVLRQ� G¶XQ� UHSRU�
WDJH� VXU� O¶DTXDSRQLH� j� O¶pPLVVLRQ� OD� 6H�
PDLQH�YHUWH����MDQYLHU������� 
-� *UDQW�9DQGHQEHUJ�� HQWUHYXH� j� O¶pPLVVLRQ�
/HV� DQQpHV� OXPLqUHV GH� 5DGLR-&DQDGD��
© GpYHORSSHU�GHV�LQJUpGLHQWV�DOWHUQDWLIV�SRXU�
O¶DOLPHQWDWLRQ� GHV� SRLVVRQV� G¶pOHYDJHV� j�
SDUWLU� GH� SURGXLWV� G¶LQVHFWH ª�� ��� GpFHPEUH�
����� 
-�5pMHDQ�7UHPEOD\��DUWLFOH�GDQV�/D�3UHVVH���
© /HV� SURGXFWHXUV� YHXOHQW� VH� IDLUH� FRQ�
QDvWUH ª�����QRYHPEUH������ 
-� &pOLQH� $XGHW�� SUpVHQWDWLRQ� GDQV� OH� FDGUH�
GX� � #�� VFLHQWLILTXH� j� O¶$VVHPEOpH� QDWLR�
QDOH����QRYHPEUH������ 
-�&pOLQH�$XGHW�HW�,VDEHOOH�0DUFRWWH��SUpVHQ�
WDWLRQ�GX�5$4�GDQV�OHV�FDSVXOHV�GHV�)RQGV�
GH�UHFKHUFKH�GX�4XpEHF�����PDL������ 
 
%RQV� FRXSV� GH� QRV� pWXGLDQWV� HW� GH� QRV�
FKHUFKHXUV 
  
(QFRUH�XQH�IRLV��QRV�pWXGLDQWV�HW�FKHUFKHXUV�
VH�VRQW�GpPDUTXpV�HQ�����-�����HW�QRXV�RQW�
SHUPLV�G¶DOLPHQWHU�IDFLOHPHQW�QRWUH�VHFWLRQ�

%RQV�FRXSV��1RXV�YRXV�LQYLWRQV�j�UHWRXUQHU�
OHV� FRQVXOWHU� VXU� QRWUH� SDJH� :HE� �KWWS���
UDT�XTDU�FD�ERQV-FRXSV�� SRXU� YRLU� HW� UHYRLU�
OHXUV�UpDOLVDWLRQV�OHV�SOXV�PDUTXDQWHV� 
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N’hésitez pas… 
 
���j� � QRXV� IDLUH� SDUYHQLU� WRXWHV� YRV� DFWLYLWpV� GH�
WUDQVIHUW�UHODWLYHV�DX�5$4� 
,O� QRXV� IHUD� JUDQG� SODLVLU� GH� OHV� SXEOLHU� GDQV�
QRWUH�VHFWLRQ�© %RQV�FRXSV ª�VXU�OH�ZHE�HW�GDQV�
QRWUH�SURFKDLQ�UDSSRUW�DQQXHO� 

4XHOTXHV�SKRWRV�GHV�ERQV�FRXSV�GH�QRV�FKHU�
FKHXUV�����-���� 
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$LW�<RXFHI�:��/DPEHUW�<�HW�$XGHW�&��������9DULD�
WLRQV� LQ� OHQJWK� DQG�JURZWK�RI�*UHHQODQG� KDOLEXW�
MXYHQLOHV�LQ�UHODWLRQ�WR�HQYLURQPHQWDO�FRQGLWLRQV��
)LVKHULHV�5HVHDUFK���������-��� 

$UQROG� $$�� *HQDUG� %�� :DUVFKDZVNL� '(�� =LWR� )��
7UHPEOD\� 5��0DUFRWWH� ,�� ������ ,GHQWLILFDWLRQ� RI�
OLSLGV�DQG�VDFFKDULGHV�FRQVWLWXHQWV�RI�ZKROH�PL�
FURDOJDO� FHOOV� E\� ��&� VROLG-VWDWH� 105�� %%$-
%LRPHPEUDQHV�����������-���� 

$WWpUp� 6$�� 9LQFHQW� $7�� 7UXGHO� 09�� &KDQXW� 5� HW�
&KDUHWWH� 6-�� ������ 'LYHUVLW\� DQG� KRPRJHQHLW\�
DPRQJ� VPDOO� SODVPLGV� RI� $HURPRQDV� VDOP�
RQLFLGD� VXEVS�� VDOPRQLFLGD� OLQNHG� ZLWK� JHR�
JUDSKLFDO� RULJLQ�� )URQWLHUV� LQ� 0LFURELRORJ\�� ���
����� 

$]L]LVKLUD]L� $�� 'HZ� :�� %RXJDV� %�� %HUQDWFKH]� /��
3\OH� *�� ������ 'LHWDU\� VRGLXP� SURWHFWV� ILVK�
DJDLQVW� FRSSHU-LQGXFHG� ROIDFWRU\� LPSDLUPHQW��
$TXDWLF�7R[LFRORJ\��������-�� 

%DLOORQ�/��2VHV�-��3LHUURQ�)��GX�&RORPELHU�6%��&D�
URQ� $�� 1RUPDQGHDX� (�� /DPEHUW� 3�� &RXWXUH� 3��
/DEDGLH�3��%XG]LQVNL�+��'XIRXU�6��%HUQDWFKH]�/��
%DXGULPRQW� 0�� ������ *RQDGDO� WUDQVFULSWRPH�
DQDO\VLV� RI� ZLOG� FRQWDPLQDWHG� IHPDOH� (XURSHDQ�
HHOV� GXULQJ� DUWLILFLDO� JRQDG� PDWXUDWLRQ�� &KHPR�
VSKHUH����������-���� 

%DLOORQ� /�� 3LHUURQ� )�� &RXGUHW� 5�� 1RUPDQGHDX� (��
&DURQ� $�� 3HOXKHW� /�� /DEDGLH� 3�� %XG]LQVNL� +��
'XUULHX�*��6DUUDFR�-��(OLH�3��&RXWXUH�3��%DXGUL�
PRQW� 0�� %HUQDWFKH]� /�� ������ 7UDQVFULSWRPH�
SURILOH� DQDO\VLV� UHYHDOV� VSHFLILF� VLJQDWXUHV� RI�
SROOXWDQWV�LQ�$WODQWLF�HHOV��(FRWR[LFRORJ\��������
-��� 

%DVVLP� 6�� &KDSPDQ� :5�� 7DQJX\� $�� 0RUDJD� '��
7UHPEOD\� 5�� ������ 3UHGLFWLQJ� JURZWK� DQG� PRU�
WDOLW\�RI�ELYDOYH�ODUYDH�XVLQJ�JHQH�H[SUHVVLRQ�DQG�
VXSHUYLVHG� PDFKLQH� OHDUQLQJ�� &RPSDUDWLYH� %LR�
FKHPLVWU\�DQG�3K\VLRORJ\�3DUW�'��*HQRPLFV�DQG�
3URWHRPLFV��������-��� 

%HQFKHWULW�-��%pJXHU-3RQ�0��6LURLV�3��&DVWRQJXD\�0��
)LW]VLPRQV� -'�� 'RGVRQ� --�� ������ 8VLQJ� RWROLWK�
PLFURFKHPLVWU\� WR� UHFRQVWUXFW� KDELWDW� XVH� RI�
$PHULFDQ�(HOV�$QJXLOOD� URVWUDWD� LQ� WKH�6W��/DZ�
UHQFH� 5LYHU-/DNH� 2QWDULR� V\VWHP�� (FRORJ\� RI�
)UHVKZDWHU�)LVK��GRL���������HII������ 

%HQHVWDQ�/��*RVVHOLQ�7��3HUULHU�&��5RFKHWWH�5��%HU�
QDWFKH]�/��������5$'-JHQRW\SLQJ�UHYHDOV�ILQH-
VFDOH�JHQHWLF�VWUXFWXULQJ�DQG�SURYLGHV�SRZHUIXO�
SRSXODWLRQ� DVVLJQPHQW� LQ� D� ZLGHO\� GLVWULEXWHG�
PDULQH� VSHFLHV��0ROHFXODU� (FRORJ\�� ���� ����–
����� 

%RLYLQ�%��&DVWRQJXD\�0��$XGHW�&��3DYH\�6��'LRQQH�
0��%HUQDWFKH]� /�� ������+RZ� GRHV� VDOLQLW\� LQ�
IOXHQFH�KDELWDW�VHOHFWLRQ�DQG�JURZWK�LQ�MXYHQLOH�
$PHULFDQ� HHOV� $QJXLOOD� URVWUDWD"� -RXUQDO� RI�
)LVK�%LRORJ\���������-���� 

%UDGEXU\� ,��+DPLOWRQ� /��'HPSVRQ� -�� 5REHUWVRQ�0��
%RXUUHW� 9�� %HUQDWFKH]� /�� 9HUVSRRU� (�� ������
7UDQVDWODQWLF� VHFRQGDU\� FRQWDFW� LQ� $WODQWLF�
VDOPRQ��FRPSDULQJ�PLFURVDWHOOLWHV��D�613�DUUD\��
DQG�5HVWULFWLRQ�$VVRFLDWHG�'1$�VHTXHQFLQJ�IRU�
WKH� UHVROXWLRQ�� 0ROHFXODU� (FRORJ\�� ���� ����-
����� 

%UDGEXU\�,5��+DPLOWRQ�/&��5DIIHUW\�6��0HHUEXUJ�'��
3RROH� 5�� 'HPSVRQ� -%�� 5REHUWVRQ�0-�� 5HGGLQ�
'*��%RXUUHW�9��'LRQQH�0��&KDSXW�*��6KHHKDQ�
7)��.LQJ�7/��%HUQDWFKH]�/��������*HQHWLF�HYL�
GHQFH�RI�ORFDO�H[SORLWDWLRQ�RI�$WODQWLF�VDOPRQ�LQ�
D� FRDVWDO� VXEVLVWHQFH� ILVKHU\� LQ� WKH� 1RUWKZHVW�
$WODQWLF�� &DQDGLDQ� -RXUQDO� RI� )LVKHULHV� DQG�
$TXDWLF�6FLHQFHV��������-��� 

&DEURO�-��:LQNOHU�*�HW�7UHPEOD\�5��������3K\VLRORJ�
LFDO�FRQGLWLRQ�DQG�GLIIHUHQWLDO�IHHGLQJ�EHKDYLRXU�
LQ� WKH� FU\SWLF� VSHFLHV� FRPSOH[�(XU\WHPRUD� DI�
ILQLV� LQ� WKH� 6W�� /DZUHQFH� HVWXDU\�� � -RXUQDO� RI�
3ODQNWRQ�5HVHDUFK������������-���� 

&ODYHDX-0DOOHW�'�� /LGD� )� HW� &RPHDX�<�� ������ ,P�
SURYLQJ� SKRVSKRUXV� UHPRYDO� RI� FR� YHQWLRQDO�
VHSWLF� WDQNV� E\� D� UHFLUFXODWLRQ� VWHHO� VODJ� ILOWHU��
:DWHU�4XDOLW\�5HVHDUFK� -RXUQDO� RI�&DQDGD�� ��
��������-���� 

&{Wp� &/�� 3DYH\� 6$�� 6WDFH\� -$�� 3UDWW� 7&�� &DVWRQ�
JXD\�0��$XGHW�&��%HUQDWFKH]�/��������*URZWK��
IHPDOH� ELPRGDOLW\� DQG� VH[� UDWLR� YDULDELOLW\� LQ�
$PHULFDQ� (HO� �$QJXLOOD� URVWUDWD�� RI� GLIIHUHQW�
RULJLQV� LQ� ERWK� FRQWUROOHG� FRQGLWLRQV� DQG� WKH�
ZLOG�� ,PSOLFDWLRQV� IRU� VWRFNLQJ� SURJUDPV��
7UDQVDFWLRQV�RI�WKH�$PHULFDQ�)LVKHULHV�6RFLHW\��
����� ���-�����5pFLSLHQGDLUH� GX� SUL[� 5REHUW�
/�� .HQGDOO� SRXU� OH� PHLOOHXU� DUWLFOH� SXEOLp�
GDQV� 7UDQVDFWLRQV� RI� $PHULFDQ� )LVKHULHV�
6RFLHW\�HQ������ 

'DO]LHO�$&��0DUWLQ�1��/DSRUWH�0��*XGHUOH\�+��%HU�
QDWFKH]�/��������$FFOLPDWLRQ�DQG�DGDSWDWLRQ�RI�
DHURELF� H[HUFLVH�SK\VLRORJ\� LQ�/DNH�:KLWHILVK�
HFRW\SH� �&RUHJRQXV� FOXSHDIRUPLV��� (YROXWLRQ��
��������-�������� 

'HIR�0�� %HUQDWFKH]� /�� &DPSEHOO� 3*&�� &RXWXUH� 3��
������7UDQVFULSWLRQDO�DQG�ELRFKHPLFDO�PDUNHUV�
LQ�WUDQVSODQWHG�3HUFD�IODYHVFHQV�WR�FKDUDFWHUL]H�
FDGPLXP-� DQG� FRSSHU-LQGXFHG� R[LGDWLYH� VWUHVV�
LQ�WKH�ILHOG��$TXDWLF�7R[LFRORJ\���������-��� 

'HVFKrQHV� --6�� %RXGUHDX� $�� 7UHPEOD\� 5�� �������
0L[RWURSKLF� 3URGXFWLRQ� RI�PLFURDOJDH� LQ� SLORW-
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VFDOH� SKRWRELRUHDFWRUV�� 3UDFWLFDELOLW\� DQG� SUR�
FHVV�FRQVLGHUDWLRQV��$OJDO�5HVHDUFK��������-���� 

'HVFKrQHV� -6� HW�9DQGH�:RXZHU�$�� ������'\QDPLF�
2SWLPL]DWLRQ�RI�%LRPDVV�3URGXFWLYLW\�LQ�&RQWLQ�
XRXV� &XOWXUHV� RI�0LFURDOJDH� ,VRFKU\VLV� JDOEDQD�
WKURXJK�0RGXODWLRQ�RI�WKH�/LJKW�,QWHQVLW\��,)$&-
3DSHUV2Q/LQH�������������-����� 

'LRQ-&{Wp�$-0��6\PRQRYi�5��5iE�3��%HUQDWFKH]�/��
������5HSURGXFWLYH�LVRODWLRQ�LQ�D�QDVFHQW�VSHFLHV�
SDLU� LV�DVVRFLDWHG�ZLWK�DQHXSORLG\� LQ�K\EULG�RII�
VSULQJ��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�%��%LR�
ORJLFDO�6FLHQFHV����������������� 

'URXLQ� $�� $UFKDPEDXOW� 3�� &O\QLFN� %�� 5LFKHU� .��
0F.LQGVH\� &:�� ������ ,QIOXHQFH� RI� PXVVHO� DT�
XDFXOWXUH� RQ� WKH� GLVWULEXWLRQ� RI� YDJLOH� EHQWKLF�
PDFURIDXQD�LQ�vOHV�GH�OD�0DGHOHLQH��HDVWHUQ�&DQ�
DGD��� $TXDFXOWXUH� (QYLURQPHQW� ,QWHUDFWLRQV�� ���
���–���� 

'XIUHVQH� )�� %DUURX[� $�� 'LWOH&DGHW� '� 	� %OLHU� 38��
������ 4XDQWLWDWLYH� YDULDWLRQ� IRU� PHWDEROLF� WUDLWV�
DPRQJ�EURRN�WURXW�SRSXODWLRQV�LQKDELWLQJ�GLIIHU�
HQW� HQYLURQPHQWV�� -RXUQDO� RI� =RRORJ\�� ��������
���-���� 

(PRQG-5KHDXOW�-*��9LQFHQW�$7��7UXGHO�09��%URFKX�
)��%R\OH�%��7DQDND�.+��$WWpUp�6$��-XELQYLOOH�(��
/RFK� 73�� :LQWHUV� $'�� )DLVDO� 0�� )UHQHWWH� 0��
'HURPH�1��DQG�&KDUHWWH�6-��������9DULDQWV�RI�D�
JHQRPLF�LVODQG�LQ�$HURPRQDV�VDOPRQLFLGD�VXEVS��
VDOPRQLFLGD�OLQN�LVRODWHV�ZLWK�WKHLU�JHRJUDSKLFDO�
RULJLQV��9HWHULQDU\�0LFURELRORJ\��������-��� 

(PRQG-5KHDXOW�-*��9LQFHQW�$7��7UXGHO�09��)UH\�-��
)UHQHWWH�0��&KDUHWWH�6-��������$VD*(,�E��D�QHZ�
YDULDQW�RI�D�JHQRPLF�LVODQG�LGHQWLILHG�LQ�WKH�$HU�
RPRQDV�VDOPRQLFLGD� VXEVS��VDOPRQLFLGD� -)�����
VWUDLQ� LVRODWHG� IURP� D� ZLOG� ILVK� LQ� 6ZLW]HUODQG��
)(06� 0LFURELRORJ\� /HWWHUV� ��������� IQY�����
GRL����������IHPVOH�IQY���� 

)UHXFKHW�)��)ORUHV�$$9��7UHPEOD\�5��������,QWHUDFW�
LQJ� HQYLURQPHQWDO� VWUHVVRUV� PRGXODWH� UHSURGXF�
WLYH� RXWSXW� DQG� ODUYDO� SHUIRUPDQFH� LQ� D� WURSLFDO�
LQWHUWLGDO� EDUQDFOH�� 0DULQH� (FRORJ\� 3URJUHVV�
6HULHV����������-���� 

*DJQRQ�+pEHUW�)2��3KHOSV�/��6DPRQWH�,��3DQFKDO�0��
*UDPEDXHU� 6�� %DUEHU� ,�� .DOEH�0�� /DQGU\� &� HW�
$XELQ-+RUWK�1��������,GHQWLILFDWLRQ�RI�FDQGLGDWH 
PLPLFU\� SURWHLQV� LQYROYHG� LQ� SDUDVLWH-GULYHQ�
SKHQRW\SLF� FKDQJHV�� 3DUDVLWHV� 	� 9HFWRUV�� ������
���� 

*DLOODUG�%��0H]LDQH�7��7UHPEOD\�5��$UFKDPEDXOW�3��
/D\WRQ�.��0DUWHO�$/�HW�2OLYLHU�)��������'LHWDU\�
WUDFHUV� LQ� %DWK\DUFD� JODFLDOLV� IURP� FRQWUDVWLQJ�
WURSKLF� UHJLRQV� LQ� WKH�&DQDGLDQ�$UFWLF�� �0DULQH�
(FRORJ\�3URJUHVV�6HULHV����� �����-���� 

*DLOODUG� 0�� %HUQDWFKH]� /�� 7UHPEOD\� 5�� $XGHW�� &��
������5HJLRQDO�YDULDWLRQ�LQ�HQHUJ\�VWRUDJH�VWUDWH�
JLHV�LQ�$PHULFDQ�JODVV�HHOV�IURP�(DVWHUQ�&DQDGD��
&RPSDUDWLYH� %LRFKHPLVWU\� DQG� 3K\VLRORJ\� 3DUW�
$���������-��� 

*OD]�3��*DJQp�--3��$UFKDPEDXOW�3��6LURLV�3��1R]DLV�
&�� ������ ,PSDFW� RI� IRUHVW� KDUYHVWLQJ� RQ� ZDWHU�

TXDOLW\� DQG� IOXRUHVFHQFH� FKDUDFWHULVWLFV� RI� GLV�
VROYHG�RUJDQLF�PDWWHU�LQ�HDVWHUQ�&DQDGLDQ�%RUHDO�
6KLHOG�ODNHV�LQ�VXPPHU��%LRJHRVFLHQFHV���������
-����� 

*UDYHO�9��'RUDLV�0��'H\�'�HW�9DQGHQEHUJ�*��������
)LVK�HIIOXHQWV�SURPRWH�URRW�JURZWK�DQG�VXSSUHVV�
IXQJDO� GLVHDVHV� LQ� WRPDWR� WUDQVSODQWV�� &DQDGLDQ�
-RXUQDO�RI�3ODQW�6FLHQFH������������-���� 

+ROEDFK�0��5REHUW�5��%RXGU\�3��3HWWRQ�%��$UFKDP�
EDXOW�3��7UHPEOD\�5���������6FDOORS�ODUYDO�VXUYLY�
DO� IURP� HU\WKURP\FLQ� WUHDWHG� EURRGVWRFN� DIWHU�
FRQGLWLRQLQJ�ZLWKRXW�VHGLPHQW��$TXDFXOWXUH�������
���–���� 

+RURV]RZNL-)ULGPDQ� <�� %UrWKHV� -&�� 5DKPDQL� 1� HW�
5LQNHYLFK�%��������0DULQH�VLOY�FXOWXUH��,QFRUSR�
UDWLQJ�HFRV\VWHP�HQJLQHHULQJ�SURSHUWLHV�LQWR�UHHI�
UHVWRUDWLRQ�DFWV��(FRORJLFDO�(QJLQHHULQJ���������-
���� 

+XIIPDQ� /6�� +LQ]� ),�� :RMFLN� 6�� $XELQ-+RUWK� 1��
+RIPDQQ�+$��������$UJLQLQH�YDVRWRFLQ�UHJXODWHV�
VRFLDO�DVFHQW�LQ�WKH�$IULFDQ�FLFKOLG�ILVK�$VWDWRWL�
ODSLD� EXUWRQL�� *HQHUDO� DQG� &RPSDUDWLYH� (QGR�
FULQRORJ\����������-���� 

.KDQ�1��4XUHVKL�1��&KRXLQDUG�<�HW�9DQGHQEHUJ�*��
������$�SUHOLPLQDU\�VWXG\�WR�HY�OXDWH�WKH�LPSDFW�
RI� VXSSOHPHQWDU\� IHHGV� RQ� WKH� IDWW\� DFLG� SURILOH�
RI�WZR�VL]H�JURXSV�RI�,QGLDQ�PDMRU�FDUSV�LQ�VHPL-
LQWHQVLYH�FXOWXUH�V\VWHP��3DNLVWDQ�-RXUQDO�RI�$J�
ULFXOWXUDO�6FLHQFHV���� ��������-���� 

/DPDUUH�6*��6DXOQLHU�5-��%OLHU�38�	�'ULHG]LF�:5��
������$� UDSLG� DQG� FRQYHQLHQW�PHWKRG� IRU�PHDV�
XULQJ� WKH� IUDFWLRQDO� UDWH� RI� SURWHLQ� V\QWKHVLV� LQ�
HFWRWKHUPLF�DQLPDO�WLVVXHV�XVLQJ�D�VWDEOH�LVRWRSH�
WUDFHU��&RPSDUDWLYH� %LRFKHPLVWU\� DQG� 3K\VLROR�
J\�3DUW� -�%��%LRFKHPLVWU\� DQG�0ROHFXODU�%LROR�
J\�������-��� 

/DSRUWH� 0�� 5RJHUV� 60�� 'LRQ-&{Wp� $-0�� 1RUPDQ�
GHDX� (�� *DJQDLUH� 3-$�� 'DO]LHO� $&�� &KHELE� -��
%HUQDWFKH]�/��������5$'-47/�PDSSLQJ�UHYHDOV�
ERWK� JHQRPH-OHYHO� SDUDOOHOLVP� DQG� GLIIHUHQW� JH�
QHWLF� DUFKLWHFWXUH� XQGHUO\LQJ� WKH� HYROXWLRQ� RI�
ERG\� VKDSH� LQ� /DNH� :KLWHILVK� �&RUHJRQXV� FOX�
SHDIRUPLV��VSHFLHV�SDLUV��*����������-����� 

/H� &DP� 6�� 3HUULHU� &�� %HUQDUG� $/�� %HUQDWFKH]� /��
(YDQQR�*��������*HQHWLF�DQG�SKHQRW\SLF�FKDQJ�
HV� LQ�DQ�$WODQWLF�VDOPRQ�SRSXODWLRQ�VXSSOHPHQW�
HG� ZLWK� QRQ-ORFDO� LQGLYLGXDOV�� D� ORQJLWXGLQDO�
VWXG\� RYHU� ��� \HDUV�� 3URFHHGLQJV� RI� WKH� 5R\DO�
6RFLHW\�%��%LRORJLFDO�6FLHQFHV���������������� 

/H�/X\HU�-��'HVFKDPSV�0-+��3URXO[�e��3RLULHU�6WHZ�
DUW�1�� 6LUH� -��5REHUW�&� HW�9DQGHQEHUJ�*�� ������
51$-VHT� WUDQVFULSWRPH� DQDO\VLV� RI� SURQRXQFHG�
ELFRQFDYH� YHUWHEUDH�� D� FRPPRQ� DEQRUPDOLW\� LQ�
UDLQERZ�WURXW��2QFRUK\QFKXV�P\NLVV��:DOEDXP��
IHG�D�ORZ-SKRVSKRUXV�GLHW��-RXUQDO�RI�1H[W�*HQ�
HUDWLRQ�6HTXHQFLQJ��� ����� 

/H�/X\HU�-��'HVFKDPSV�0+��3URXO[�e��3RLULHU�6WHZ�
DUW� 1�� 5REHUW� &� HW� 9DQGHQEHUJ� *�� ������ 5H�
VSRQVHV�RI�GLIIHULQJ�ERG\�FRPSDUWPHQWV�WR�DFXWH�
3GHILFLHQF\� LQ� WULSORLG� MXYHQLOH� UDLQERZ� WURXW�
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�2QFRUK\QFKXV� P\NLVV�� :DOEDXP��� -RXUQDO� $S�
SOLHG�,FWK\RORJ\������������-���� 

/pWRXUQHDX�/�� ������ ©�)RRG�(WKLFV� ª��(QF\FORSHGLD�
RI�*OREDO�%LRHWKLFV��6SULQJHU�9HUODJ�3XEOLp����� 

/OHZHOO\Q�0��0F*LQQLW\�3��'LRQQH�0��/pWRXUQHDX�-��
7KRQLHU� )�� &DUYDOKR� *�� &UHHU� 6� HW� 'HURPH� 1��
������ 7KH� ELRJHRJUDSK\� RI� WKH� DWODQWLF� VDOPRQ�
�6DOPR�VDODU��JXW�PLFURELRPH��,60(�-RXUQDO����
���������-����� 

0DOYH]]L� $�� 0XUUD\� &�� )HOGKHLP� .�� 'L%DWWLVWD� -��
*DUDQW� '�� *REOHU� &�� &KDSPDQ�'�� %DXPDQQ�+��
������ $� TXDQWLWDWLYH� JHQHWLF� DSSURDFK� WR� DVVHVV�
WKH�HYROXWLRQDU\�SRWHQWLDO�RI�D�FRDVWDO�PDULQH�ILVK�
WR� RFHDQ� DFLGLILFDWLRQ�� (YROXWLRQDU\� $SSOLFD�
WLRQV������������-���� 

0DUWLQ� 1�� .UDIIH� (�� /H�*UDQG� )��0DUW\� <�� %XUHDX�
'3��*XGHUOH\�+������� �'LHWDU\� IDWW\�DFLG�FRP�
SRVLWLRQ�DQG� WKH�KRPHRVWDWLF� UHJXODWLRQ�RI�PLWR�
FKRQGULDO�SKRVSKROLSLG�FODVVHV�LQ�5HG�0XVFOH�RI�
5DLQERZ� WURXW� �2QFRUK\QFKXV�P\NLVV�� � -RXUQDO�
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DQG�$UFWLFD� LVODQGLFD��-RXUQDOV�RI�*HURQWRORJ\� -�
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Articles publiés 

2016 
 

$UFKDPEDXOW� 3�� *UDQW� &�� $XGHW� 5�� %DGHU� %�� %RXU�
JDXOW� '�� &XVVRQ� 0�� 'R\RQ� 6�� 'XPRQW� '�� /D�
PDOOH� 6�� /HYDVVHXU� 0�� 0RULQ� e�� 3HOOHWLHU� e��
6FKORVV�,��6W-2QJH�*��7KHUULDXOW�*��7UHPEOD\�+��
7UHPEOD\� -e�� 7UHPEOD\� 5� HW� 3ODQWH� 6�� ������
1RWUH�*ROIH���O
pPHUJHQFH�G
XQ�UpVHDX�PXOWLVHFWR�
ULHO� SRXU� O
pWXGH� GH� O
HQYLURQQHPHQW� VRFLRpFROR�
JLTXH� GX� *ROIH� GX� 6DLQW-/DXUHQW�� � 1DWXUDOLVH�
&DQDGLHQ���������-��� 

$XELQ-+RUWK�1��������8VLQJ�DQ�LQWHJUDWLYH�DSSURDFK�
WR�LQYHVWLJDWH�WKH�HYROXWLRQ�RI�EHKDYLRXU��(YROX�
WLRQDU\�DSSOLFDWLRQV��� �����-���� 

%DLOORQ� /�� 3LHUURQ� )�� 3DQQHWLHU� 3�� 1RUPDQGHDX� (��
&RXWXUH� 3��/DEDGLH� 3��%XG]LQVNL�+�� /DPEHUW� 3��
%HUQDWFKH]� /�� %DXGULPRQW�0�� ������ *HQH� WUDQ�
VFULSWLRQ�SURILOLQJ�LQ�ZLOG�DQG�ODERUDWRU\-H[SRVHG�
HHOV��HIIHFW�RI�FDSWLYLW\�DQG�LQ�VLWX�FKURQLF�H[SR�

VXUH� WR� SROOXWLRQ�� 6FLHQFH� RI� WKH� WRWDO� HQYLURQ�
PHQW���������-����� 

%DLOORQ� /�� 3LHUURQ� )��2VHV� -�� 3DQQHWLHU� 3��1RUPDQ�
GHDX� e�� &RXWXUH� 3�� /DEDGLH� 3�� %XG]LQVNL� +��
/DPEHUW�3��%HUQDWFKH]�/�HW�%DXGULPRQW�0��������
'HWHFWLQJ�WKH�H[SRVXUH�WR�&G�DQG�3&%V�E\�PHDQV�
RI� D� QRQ-LQYDVLYH� WUDQVFULSWRPLF� DSSURDFK� LQ� OD�
ERUDWRU\-� DQG� ZLOG-FRQWDPLQDWHG� (XURSHDQ� HHOV�
�$QJXLOOD� DQJXLOOD��� (QYLURQPHQWDO� 6FLHQFH� DQG�
3ROOXWLRQ�UHVHDUFK�������������-��� 

%DUUHW�/��0LURQ�*��2XHOOHW� 3� HW�7UHPEOD\�5�� ������
6HWWOHPHQW� EHKDYLRU� RI� $PHULFDQ� OREVWHU�
�+RPDUXV� DPHULFDQXV��� HIIHFW� RI� IHPDOH� RULJLQ�
DQG�GHYHORSPHQWDO�WHPSHUDWXUH��)LVKHULHV�2FHDQ�
RJUDSK\��)2*-��-����� 

%HDXOLHX�/��6LURLV�0�HW�7DPLJQHDX[�(��������(YDOX�
DWLRQ�RI�WKH�LQ�YLWUR�ELRORJLFDO�DFWLYLW\�RI�SURWHLQ�
K\GURO\VDWHV�RI�WKH�HGLEOH�UHG�DOJD��3DOPDULD�SDO�
PDWD��GXOVH��KDUYHVWHG�IURP�WKH�*DVSH�FRDVW�DQG�
FXOWLYDWHG� LQ� WDQNV�� -RXUQDO� RI�$SSOLHG� 3K\FROR�
J\�������������-����� 

%HDXFKHVQH� '�� *UDQW� &�� *UDYHO� '�� $UFKDPEDXOW� 3��
������ /¶pYDOXDWLRQ� GHV� LPSDFWV� FXPXOpV� GDQV�
O¶HVWXDLUH� HW� OH� JROIH� GX� 6DLQW-/DXUHQW�� YHUV� XQH�
SODQLILFDWLRQ� V\VWpPLTXH� GH� O¶H[SORLWDWLRQ� GHV�
UHVVRXUFHV�� /H�1DWXUDOLVWH� FDQDGLHQ� ���� ����� ��-
��� 

%HQHVWDQ�/��4XLQQ�%.��0DDURXIL�+��/DSRUWH�0��5R�
FKHWWH�5��%HUQDWFKH]�/��������6HDVFDSH�JHQRPLFV�
SURYLGHV� HYLGHQFH� IRU� WKHUPDO� DGDSWDWLRQ� DQG�
FXUUHQW-PHGLDWHG� SRSXODWLRQ� VWUXFWXUH� LQ� $PHUL�
FDQ� OREVWHU� �+RPDUXV� DPHULFDQXV��� 0ROHFXODU�
(FRORJ\���������-����� 

%HUQDWFKH]� /�� ������2Q� WKH�PDLQWHQDQFH� RI� JHQHWLF�
YDULDWLRQ� DQG� DGDSWDWLRQ� WR� HQYLURQPHQWDO�
FKDQJH��FRQVLGHUDWLRQV�IURP�SRSXODWLRQ�JHQRPLFV�
LQ� ILVKHV�� -RXUQDO� RI� )LVK� %LRORJ\� ������� ����–
����� 

%HUQDWFKH]� 6�� /DSRUWH�0�� 3HUULHU� &�� 6LURLV� 3�� %HU�
QDWFKH]�/��������,QYHVWLJDWLQJ�JHQRPLF�DQG�SKH�
QRW\SLF� SDUDOOHOLVP� EHWZHHQ� SLVFLYRURXV� DQG�
SODQNWLYRURXV�HFRW\SHV�RI�/DNH�7URXW��6DOYHOLQXV�
QDPD\FXVK�� E\� PHDQV� RI� 5$'VHT� DQG� PRUSKR�
PHWULFV� DQDO\VHV��0ROHFXODU� (FRORJ\�� ���� ����-
������ 

%RXFKDUG�&��0ROODUG�6��6X]XNL�.��5REHUW�'��)RUWLHU�
/�� ������ &RQWUDVWLQJ� WKH� HDUO\� OLIH� KLVWRULHV� RI�
V\PSDWULF� $UFWLF� JDGLGV� %RUHRJDGXV� VDLGD� DQG�
$UFWRJDGXV� JODFLDOLV� LQ� WKH� &DQDGLDQ� %HDXIRUW�
6HD��3RODU�%LRORJ\���������-����� 

%RXJDV�%��1RUPDQGHDX�e��*UDVVHW�-��'HIR�0��&DPS�
EHOO� 3�� &RXWXUH� 3� HW� %HUQDWFKH]� /�� ������ 7UDQ�
VFULSWLRQDO� UHVSRQVH� RI� \HOORZ� SHUFK� WR� FKDQJHV�
LQ� DPELHQW� PHWDO� FRQFHQWUDWLRQV� -� D� UHFLSURFDO�
ILHOG� WUDQVSODQWDWLRQ� H[SHULPHQW�� $TXDWLF� 7R[L�
FRORJ\����������-���� 

%UDGEXU\� ,�� +DPLOWRQ� /�� &KDSXW� *�� 5REHUWVRQ�0��
*RUDJXHU� +�� :DOVK� $�� 0RUULV� 9�� 5HGGLQ� '��
'HPSVRQ�%��6KHHKDQ�7��.LQJ�7�HW�%HUQDWFKH]�/��
������ *HQHWLF� PL[HG� VWRFN� DQDO\VLV� RI� DQ� LQWHU�

�� 

P
u

b
li

ca
ti

o
n

s 



Ressources Aquatiques Québec - Rapport annuel 2015-2017 

 

FHSWRU\�$WODQWLF�6DOPRQ�ILVKHU\�LQ�WKH�1RUWKZHVW�
$WODQWLF��)LVKHULHV�5HVHDUFK����������-���� 

%UDGEXU\�,��+DPLOWRQ�/��6KHHKDQ�7��&KDSXW�*��5RE�
HUWVRQ�0��'HPSVRQ�-��5HGGLQ�'��0RUULV�9��.LQJ�
7� HW� %HUQDWFKH]� /�� ������ *HQHWLF� PL[HG� VWRFN�
DQDO\VLV� GLVHQWDQJOHV� VSDWLDO� DQG� WHPSRUDO� YDULD�
WLRQ�LQ�FRPSRVLWLRQ�RI�WKH�:HVW�*UHHQODQG�$WODQ�
WLF�6DOPRQ� ILVKHU\�� ,&(6�-RXUQDO�RI�0DULQH�6FL�
HQFH������������-����� 

%UrWKHV� -&�� ������ 1RV� SrFKHULHV� VRQW-HOOHV�
�pFRUHVSRQVDEOHV�"�1DWXUDOLVWH�&DQDGLHQ����������
��-��� 

%URVVHDX� &�� ePLOH�%�� /DEHOOH�0$�� /DIODPPH�e��
'ROG�3/�� &RPHDX�<�� ������ &RPSDFW� VHFRQGDU\�
WUHDWPHQW�WUDLQ�FRPELQLQJ�D�ODE-VFDOH�PRYLQJ�EHG�
ELRILOP�UHDFWRU�DQG�HQKDQFHG�IORWDWLRQ�SURFHVVHV��
:DWHU�5HVHDUFK����������-���� 

%\HWWH� )�� /DYHQWXUH� $�� 0DUFRWWH� ,� HW� 3HOOHULQ� &��
������ 0HWDO-OLJDQG� LQWHUDFWLRQV� DQG� VDOW� EULGJHV�
DV�VDFULILFLDO�ERQGV�LQ�PXVVHO�E\VVXV-GHULYHG�PD�
WHULDOV��%LRPDFURPROHFXOHV��������������–������ 

&KHELE�-��5HQDXW�6��%HUQDWFKH]�/�HW�5RJHUV�6��������
*HQHWLF� VWUXFWXUH� DQG� ZLWKLQ-JHQHUDWLRQ� JHQRPH�
VFDQ� DQDO\VLV� RI� ILVKHULHV-LQGXFHG� HYROXWLRQ� LQ� D�
ODNH�ZKLWHILVK��&RUHJRQXV�FOXSHDIRUPLV��SRSXOD�
WLRQ��&RQVHUYDWLRQ�*HQHWLFV��������–���� 

&KHULI�0��*UDQDGRV�0��'XII\�6��5REHUW�3��3pTXLQ�%��
0RKLW�9��0F.LQGVH\�&��$UFKDPEDXOW�3��0\UDQG�
%�� /RYHMR\� &�� 7UHPEOD\� 5�� 3ORXUGH� 6� HW� )XVV�
PDQQ�*���������3RWHQWLDO�IRU�ORFDO�IHUWLOL]DWLRQ��$�
EHQWKRFRVP� WHVW� RI� ORQJ-WHUP� DQG� VKRUW-WHUP� HI�
IHFWV� RI�PXVVHO� H[FUHWLRQ� RQ� WKH� SODQNWRQ�� 3/R6�
21(���YRO������QR��� 

&{Wp-/DXULQ�0-&��%HUJHU�.�HW�7DPLJQHDX[�(��������
0DQXHO� SRXU� OD� UpFROWH� FRPPHUFLDOH� GHV� PD�
FURDOJXHV�DX�4XpEHF��9HUVLRQ�IUDQoDLVH�S���-���� 

&{Wp-/DXULQ�0-&��%HUJHU�.�HW�7DPLJQHDX[�e��������
*XLGH� WR� FRPPHUFLDO� KDUYHVWLQJ� RI� 4XHEHF� VHD�
ZHHG�9HUVLRQ�DQJODLVH��0HULQRY�����SDJHV� 

&RUWH]� *KLR� 6�� %RXGUHDX� /HEODQF� $�� $XGHW� &� HW�
$XELQ-+RUWK�1�� ������ (IIHFWV� RI�PDWHUQDO� VWUHVV�
DQG�FRUWLVRO�H[SRVXUH�DW�WKH�HJJ�VWDJH�RQ�OHDUQLQJ��
EROGQHVV� DQG� QHRSKRELD� LQ� EURRN� WURXW�� %HKDY�
LRXU�����������-����� 

'HVFKDPSV�0-+�� 3RLULHU� 6WHZDUW� 1�� 'HPDQFKH� $��
9DQGHQEHUJ� *�� ������ 3UHOLPLQDU\� VWXG\� IRU� GH�
VFULSWLRQ� RI� ERQH� WLVVXH� UHVSRQVLYHQHVV� WR� SUR�
ORQJHG�GLHWDU\�SKRVSKRUXV�GHILFLHQF\� LQ�UDLQERZ�
WURXW�� 2QFRUK\QFKXV� P\NLVV� �:DOEDXP��� $TXD�
FXOWXUH�5HVHDUFK��������-���� 

'HVFKrQHV�-6�HW�9DQGH�:RXZHU�$��������3DUDPHWHU�
,GHQWLILFDWLRQ� RI� D� '\QDPLF� 0RGHO� RI� &XOWXUHV�
RI�0LFURDOJDH� 6FHQHGHVPXV� REOLTXXV� –� $Q� H[�
SHULPHQWDO�VWXG\��,)$&-3DSHUV2Q/LQH����������
-����� 

'HVFKrQHV� -6�� ������ $� %DFWHULRVWDWLF� &RQWURO� $S�
SURDFK� IRU�0L[RWURSKLF�&XOWXUHV�RI�0LFURDOJDH��
,)$&-3DSHUV2Q/LQH����������-����� 

'HURPH� 1�� *DXWKLHU� -�� %RXWLQ� 6� HW� /OHZHOO\Q� 0��

�� 

������ &KDSLWUHV� �� HW� �� GDQV� ��7KH�5DVSXWLQ� HI�
IHFW�� ZKHQ� FRPPHQVDOV� DQG� 6\PELRQWV� %HFRPH�
3DUDVLWLF����$GYDQFHV�LQ�(QYLURQPHQWDO�0LFUREL�
RORJ\��6SULQJHU��(GLWRU��&KULVWRQ�-��+XUVW� 

'L� 3RL� &�� /DFDVVH� -�� 5RJHUV� 6� HW� $XELQ-+RUWK� 1��
������ (YROXWLRQ� RI� VWUHVV� UHDFWLYLW\� LQ� VWLFNOH�
EDFNV��(YROXWLRQDU\�(FRORJ\�5HVHDUFK�������-��� 

'L�3RL�&��%pODQJHU�'��$P\RW�0��5RJHUV�6�HW�$XELQ-
+RUWK� 1�� ������ 5HFHSWRUV� UDWKHU� WKDQ� VLJQDOV�
FKDQJH�LQ�H[SUHVVLRQ�LQ� IRXU�SK\VLRORJLFDO�UHJX�
ODWRU\� QHWZRUNV� GXULQJ� HYROXWLRQDU\� GLYHUJHQFH�
LQ�WKUHHVSLQH�VWLFNOHEDFN��0ROHFXODU�HFRORJ\������
����-����� 

)DODLVH� &�� )UDQoRLV� &�� 7UDYHUV� 0-$�� 0RUJD� %��
+DXUH�-��7UHPEOD\�5��7XUFRWWH�)��3DVHWWR�3��*DV�
WLQHDX�5��+DUGLYLOOLHU�<��/HLJQHO�9�DQG�0RXJHW�-
-/��������$QWLPLFURELDO�&RPSRXQGV�IURP�(XNDU�
\RWLF�0LFURDOJDH� DJDLQVW�+XPDQ� 3DWKRJHQV� DQG�
'LVHDVHV� LQ� $TXDFXOWXUH�� 0DULQH� 'UXJV�� �������
����� 

)HUFKDXG�$-/��3HUULHU�&��$SULO�-��+HUQDQGH]�&��'L�
RQQH�0�� %HUQDWFKH]� /�� ������ 0DNLQJ� VHQVH� RI�
WKH�UHODWLRQVKLSV�EHWZHHQ�1H��1E�DQG�1F�WRZDUGV�
GHILQLQJ� FRQVHUYDWLRQ� WKUHVKROGV� LQ� $WODQWLF�
VDOPRQ��6DOPR�VDODU���+HUHGLW\����������–����� 

)HXGMLR� &�� 'HVFKrQHV� -6�� %RJDHUWV� 3� HW� 9DQGH�
:RXZHU�$��������'HVLJQ�RI� D�5REXVW�/LSVFKLW]�
2EVHUYHU�-�$SSOLFDWLRQ�WR�0RQLWRULQJ�RI�&XOWXUH�
RI� 0LFUR$OJDH� 6FHQHVGHVPXV� REOLTXXV�� ,)$&-
3DSHUV2Q/LQH����������-����� 

)LOJXHLUD�5��*X\RQGHW�7��&RPHDX�/�HW�7UHPEOD\�5��
������ %LYDOYH� DTXDFXOWXUH� HQYLURQPHQW� LQWHUDF�
WLRQV� LQ� WKH� FRQWH[W� RI� FOLPDWH� FKDQJH�� *OREDO�
&KDQJH�%LRORJ\��������������-����� 

*DJQRQ�+pEHUW�)2��*UDPEDXHU�6��%DUEHU� ,��/DQGU\�
&�HW�$XELQ-+RUWK�1��������1RYHO� WUDQVFULSWRPH�
VHTXHQFHV� VSDQQLQJ�NH\�GHYHORSPHQWDO� VWDWHV�RI�
WKH�&HVWRGH�6FKLVWRFHSKDOXV�VROLGXV��D�WKUHHVSLQH�
VWLFNOHEDFN�SDUDVLWH��*LJD6FLHQFH��YRO�����QR���� 

*DLOODUG� 0�� 3DYH\� 6�� &{Wp� &�� 7UHPEOD\� 5�� %HU�
QDWFKH]� /� HW�$XGHW� &�� ������5HJLRQDO� YDULDWLRQ�
RI� JHQH� UHJXODWLRQ� DVVRFLDWHG� ZLWK� VWRUDJH� OLSLG�
PHWDEROLVP� LQ� $PHULFDQ� JODVV� HHOV� �$QJXLOOD�
URVWUDWD���&RPSDUDWLYH�%LRFKHPLVWU\� DQG�3K\VL�
RORJ\��SDUW�$����������-��� 

*DUQHU�%$��+DQG�%.��$PLVK�6-��%HUQDWFKH]�/��)RV�
WHU�-7��0LOOHU�.0��0RULQ�3$��1DUXP�65��2¶%UL�
HQ� 6-�� HW� DO�� ������ *HQRPLFV� LQ� &RQVHUYDWLRQ��
&DVH�6WXGLHV�DQG�%ULGJLQJ�WKH�*DS�EHWZHHQ�'DWD�
DQG�$SSOLFDWLRQ�� 7UHQGV� LQ� (FRORJ\� DQG� (YROX�
WLRQ��������-���� 

*UDVVHW�-��2OOLYLHU�e��%RXJDV�%��<DQQLF�*��&DPSEHO�
3*�� %HUQDWFKH]� /�� &RXWXUH� 3�� ������ &RPELQHG�
HIIHFWV� RI� WHPSHUDWXUH� FKDQJHV� DQG� PHWDO� FRQ�
WDPLQDWLRQ�DW�GLIIHUHQW�OHYHOV�RI�ELRORJLFDO�RUJDQ�
L]DWLRQ� LQ� \HOORZ� SHUFK�� $TXDWLF� 7R[LFRORJ\��
��������-���� 

+pEHUW� )2�� *UDPEDXHU� 6�� %DUEHU� ,�� /DQGU\� &5��
$XELQ-+RUWK� 1�� ������ 1RYHO� WUDQVFULSWRPH� VH�
TXHQFHV� VSDQQLQJ� NH\� GHYHORSPHQWDO� VWDWHV� RI�
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WKH� &HVWRGH� 6FKLVWRFHSKDOXV� VROLGXV�� D�
WKUHHVSLQH� VWLFNOHEDFN� SDUDVLWH�� *LJD6FLHQFH� ���
��� 

+HUQDQGH]� '�� &DVDQH� '�� &KHYDOLHU-0RQWHDJXGR� 3��
%HUQDWFKH]� /� HW� *DUFLD-0DFKDGR� (�� ������ *R�
:HVW�� $� RQH-ZD\� VWHSSLQJ-VWRQH� PRGHO� RI� GLV�
SHUVLRQ�RI�WKH�FDYHILVK�/XFLIXJD�GHQWDWD�WKURXJK�
ZHVWHUQ�&XED��3ORV2QH���������ൾ�������� 

-DFREVHQ�0��'D�)RQVHFD�5��%HUQDWFKH]�/�HW�+DQVHQ�
0��������&RPSDUDWLYH�DQDO\VLV�RI�FRPSOHWH�PL�
WRFKRQGULDO� JHQRPHV� VXJJHVWV� WKDW� UHOD[HG�SXUL�
I\LQJ� VHOHFWLRQ� LV� GULYLQJ� KLJK� QRQV\QRQ\PRXV�
HYROXWLRQDU\� UDWH�RI� WKH�1$'+��JHQH� LQ�ZKLWH�
ILVK��&RUHJRQXV� VVS���� �0ROHFXODU�3K\ORJHQHWLFV�
DQG�(YROXWLRQ���������-���� 

-HQVHQ� -�� )ROO�0� HW� %HUQDWFKH]� /�� ������ 7KH� SDVW��
SUHVHQW� DQG� IXWXUH� RI� JHQRPLF� VFDQV� IRU� VHOHF�
WLRQ��,QWURGXFWLRQ��0ROHFXODU�(FRORJ\�������-�� 

-ROLYHW�$��7UHPEOD\�5��2OLYLHU�)��*HUYDLVH�&��6RQLHU�
5��*HQDUG�%�HW�&KDXYDXG�/��������9DOLGDWLRQ�RI�
WURSKLF�DQG�DQWKURSLF�XQGHUZDWHU�QRLVH�DV�VHWWOH�
PHQW�WULJJHU��6FLHQWLILF�5HSRUW��� ������� 

.KDQ�1��$VKUDI�0��4XUHVKL�1��6DUNHU�3.��9DQGHQ�
EHUJ�*�HW�5DVVRO�)��������(IIHFW�RI�VLPLODU�IHHG�
LQJ� UHJLPH� RQ� JURZWK� DQG� ERG\� FRPSRVLWLRQ� RI�
,QGLDQ�PDMRU�FDUSV��&DWOD�FDWOD��&LUUKLQXV�PULJD�
OD� DQG�/DEHR� URKLWD�� XQGHU�PRQR� DQG� SRO\FXO�
WXUH�� $IULFDQ� -RXUQDO� RI� %LRWHFKQRORJ\�� ��
���� ������-������� 

.RLY�0��0DKDGHR�.��%ULHQW�6��&ODYHDX-0DOOHW�'�HW�
&RPHDX�<��������7UHDWPHQW�RI�ILVK�IDUP�VOXGJH�
VXSHUQDWDQW�E\�DHUDWHG�JUDYHO�EHGV�DQG�VWHHO�VODJ�
ILOWHUV�-�(IIHFW�RI�SROOXWDQW�DQG�K\GUDXOLF�ORDGLQJ�
UDWHV��(FRORJLFDO�(QJLQHHULQJ���������-���� 

/DFRXUVLqUH-5RXVVHO� $�� 'XERLV� <�� %HUQDWFKH]� /��
������ ,PSURYLQJ�KHUSHWRORJLFDO� VXUYH\V� LQ� HDVW�
HUQ� 1RUWK� $PHULFD� XVLQJ� WKH� HQYLURQPHQWDO�
'1$�PHWKRG��*HQRPH���������-����� 

/DFRXUVVLqUH�5RXVVHO�$��&{Wp�*��/HFOHUF�9� HW�%HU�
QDWFKH]�/��������4XDQWLI\LQJ�UHODWLYH�ILVK�DEXQ�
GDQFH�ZLWK�H'1$��D�SURPLVLQJ�WRRO�IRU�ILVKHULHV�
PDQDJHPHQW�� -RXUQDO� RI� $SSOLHG� (FRORJ\�� ����
����-����� 

/DFRXUVVLqUH�5RXVVHO�$��5RVDEDO�0�HW�%HUQDWFKH]�/��
������ (VWLPDWLQJ� ILVK� DEXQGDQFH� DQG� ELRPDVV�
IURP� H'1$� FRQFHQWUDWLRQV�� YDULDELOLW\� DPRQJ�
FDSWXUH� PHWKRGV� DQG� HQYLURQPHQWDO� FRQGLWLRQV��
0ROHFXODU�(FRORJ\�5HVRXUFHV����������–����� 

/DSRUWH� 0�� 'DO]LHO� $&�� 0DUWLQ� 1�� %HUQDWFKH]� /��
������$GDSWDWLRQ�DQG�DFFOLPDWLRQ�RI� WUDLWV�DVVR�
FLDWHG� ZLWK� WKH� HYROXWLRQ� RI� VZLPPLQJ� DFWLYLW\�
LQ� /DNH�:KLWHILVK� HFRW\SHV� �&RUHJRQXV� FOXSHD�
IRUPLV���%0&�(YROXWLRQDU\�%LRORJ\���������� 

/DSRUWH�0��3DYH\�6��5RXJHX[�&��3LHUURQ�)��/DX]HQW�
0��%XG]LQVNL�+��/DEDGLH�3��*HQHVWH�(��&RXWXUH�
3�� %DXGULPRQW� 0� HW� %HUQDWFKH]� /�� ������
5$'VHTXHQFLQJ� UHYHDOV�ZLWKLQ-JHQHUDWLRQ�SRO\�
JHQLF� VHOHFWLRQ� LQ� UHVSRQVH� WR� DQWKURSRJHQLF�
RUJDQLF�DQG�PHWDO�FRQWDPLQDWLRQ�LQ�1RUWK�$WODQ�
WLF�(HOV��0ROHFXODU�(FRORJ\���������-���� 

�� 

/DYRLH�0)��0F.LQGVH\�&��3HDUFH�&�HW�$UFKDPEDXOW�
3�� ������ ,QIOXHQFH� RI� LQWHUWLGDO� 0DQLOD� FODP�
�9HQHUXSLV�SKLOOLSLQDUXP��DTXDFXOWXUH�RQ�ELRJH�
RFKHPLFDO� IOX[HV�� $TXDFXOWXUH� (QYLURQPHQW�
,QWHUDFWLRQV��� �����-���� 

/D]DUWLJXHV�$9��3ORXUGH�6��'RGVRQ�--��0RULVVHWWH�2��
2XHOOHW� 3�� 6LURLV� 3�� ������ 'HWHUPLQLQJ� QDWDO�
VRXUFHV�RI�FDSHOLQ�LQ�D�ERUHDO�PDULQH�SDUN�XVLQJ�
RWROLWK�PLFURFKHPLVWU\�� ,&(6�-RXUQDO�RI�0DULQH�
6FLHQFH���������������-����� 

/OHZHOO\Q�06��0F*LQQLW\�3��'LRQQH�0��/pWRXUQHDX�
-��7KRQLHU�)��&DUYDOKR�*5��&UHHU�6��DQG�'HURPH�
1��������7KH�ELRJHRJUDSK\�RI�WKH�DWODQWLF�VDOP�
RQ��6DOPR�VDODU��JXW�PLFURELRPH��,60(�-RXUQDO��
�����������–����� 

0DULH� $'�� /HMHXVQH� &�� .DUDSDWVLRX� (�� &XHVWD� -$��
'UDNH�3��0DFSKHUVRQ�(��%HUQDWFKH]�/��5LFR�&��
������ ,PSOLFDWLRQV� IRU�PDQDJHPHQW� DQG� FRQVHU�
YDWLRQ�RI� WKH�SRSXODWLRQ�JHQHWLF� VWUXFWXUH�RI� WKH�
ZHGJH�FODP�'RQD[�WUXQFXOXV�DFURVV�WZR�ELRJHR�
JUDSKLF�ERXQGDULHV��6FLHQWLILF�5HSRUWV������������ 

0DULRQ�$��3ORXUGH�6��6LURLV��3��������0RUWDOLW\�DQG�
UHFUXLWPHQW�LQ�WZR�FRSHSRG�SRSXODWLRQV�LQ�D�VXE�
DUFWLF�ROLJRWURSKLF�UHVHUYRLU�DQG�WKH�LQIOXHQFH�RI�
HQYLURQPHQWDO� IRUFLQJ� -RXUQDO� RI� 3ODQNWRQ� 5H�
VHDUFK�������������-���� 

0F&DLUQV� -�� 6PLWK� 6�� 6DVDNL� 0�� %HUQDWFKH]� /� HW�
%HKHUHJDUD\� /�� ������7KH� DGDSWLYH� SRWHQWLDO� RI�
VXEWURSLFDO� UDLQERZILVK� LQ� WKH� IDFH� RI� FOLPDWH�
FKDQJH�� KHULWDELOLW\� DQG� KHULWDEOH� SODVWLFLW\� IRU�
WKH� H[SUHVVLRQ�RI� FDQGLGDWH�JHQHV��(YROXWLRQDU\�
$SSOLFDWLRQV��� ����-���� 

0RRUH� --6�� +DUULV� /1�� .HVVHO� 67�� %HUQDWFKH]� /��
7DOOPDQ�5)��)LVN�$7��������3UHIHUHQFH�IRU�QHDU�
VKRUH�DQG�HVWXDULQH�KDELWDWV�LQ�DQDGURPRXV�$UF�
WLF� FKDU� �6DOYHOLQXV� DOSLQXV�� IURP� WKH�&DQDGLDQ�
KLJK� $UFWLF� �9LFWRULD� ,VODQG��1XQDYXW�� UHYHDOHG�
E\�DFRXVWLF�WHOHPHWU\��&DQDGLDQ�-RXUQDO�RI�)LVK�
HULHV�DQG�$TXDWLF�6FLHQFHV����������–������ 

0RULVVHWWH�2��/HFRPWH�)��9HUUHDXOW�*��/HJDXOW�0�HW�
6LURLV� 3�� ������ )XOO\� HTXLSSHG� WR� VXFFHHG��0L�
JUDWRU\�FRQWLQJHQWV�VHHQ�DV�DQ�LQWULQVLF�SRWHQWLDO�
IRU�6WULSHG�%DVV�WR�H[SORLW�D�KHWHURJHQHRXV�HQYL�
URQPHQW� HDUO\� LQ� OLIH�� (VWXDULHV� DQG�&RDVWV�� ����
���-���� 

2
&RQQRU� &�� 0DUVK-5ROOR� 6�� $XELQ-+RUWK� 1� HW�
%DOVKLQH� 6�� ������ 6SHFLHV-VSHFLILF� SDWWHUQV� RI�
QRQDSHSWLGH� EUDLQ� JHQH� H[SUHVVLRQ� UHODWLYH� WR�
SDLU-ERQGLQJ� EHKDYLRXU� LQ� JURXSLQJ� DQG� QRQ-
JURXSLQJ� FLFKOLGV��+RUPRQHV� DQG�%HKDYLRU�� ����
��-��� 

3DYH\� 6$�� /DSRUWH� 0�� 1RUPDQGHDX� e�� *DXGLQ� -��
/pWRXUQHDX�/��%RLVYHUW�6��&RUEHLO�-��$XGHW�&�HW�
%HUQDWFKH]�/��������'UDIW�JHQRPH�RI�WKH�$PHUL�
FDQ� HHO� �$QJXLOOD� URVWUDWD��� 0ROHFXODU� (FRORJ\�
5HVRXUFHV��������–���� 

3HUULHU�&��$SULO� -��&{Wp�*��%HUQDWFKH]�/� HW�'LRQQH�
0�� ������ (IIHFWLYH� QXPEHU� RI� EUHHGHUV� LQ� UHOD�
WLRQ� WR�FHQVXV� VL]H�DV�PDQDJHPHQW� WRROV� IRU�$W�
ODQWLF� VDOPRQ� FRQVHUYDWLRQ� LQ� D� FRQWH[W� RI�
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VWRFNHG�SRSXODWLRQV��&RQVHUYDWLRQ�*HQHWLFV������
��-��� 

3LOOHW�0��'XSRQW-3ULQHW�$��&KDERW�'��7UHPEOD\�5�HW�
$XGHW� &�� ������ (IIHFWV� RI� H[SRVXUH� WR� K\SR[LD�
RQ� PHWDEROLF� SDWKZD\V� LQ� QRUWKHUQ� VKULPS�
�3DQGDOXV� ERUHDOLV�� DQG� *UHHQODQG� KDOLEXW�
�5HLQKDUGWLXV� KLSSRJORVVRLGHV��� -RXUQDO� RI� ([�
SHULPHQWDO�0DULQH�%LRORJ\�DQG�(FRORJ\���������
-��� 

3UDVHWL\D� )6�� 6DILWUL� ,�� :LGRZDWL� ,�� &RJQLH� %��
'HFRWWLJQLHV� 3�� *DVWLQHDX� 5�� 0RUDQoDLV� 0��
:LQGDUWR� (�� 7UHPEOD\� 5�� 0RXJHW� --/�� ������
'RHV� DOOHORSDWK\� DIIHFW� FR-FXOWXULQJ�+DVOHD� RV�
WUHDULD�ZLWK�RWKHU�PLFURDOJDH� UHOHYDQW� WR� DTXD�
FXOWXUH"� -RXUQDO� RI� $SSOLHG� 3K\FRORJ\�� �������
����–����� 

5HQ� ;�� &KHQ� -�� 'HVFKrQHV� --6�� 7UHPEOD\� 5� HW� -R�
OLFRHXU� 0�� ������ *OXFRVH� IHHGLQJ� UHFDOLEUDWHV�
FDUERQ�IOX[�GLVWULEXWLRQ�DQG�IDYRXUV�OLSLGV�DFFX�
PXODWLRQ� LQ� &KORUHOOD� SURWRWKHFRLGHV� WKURXJK�
FHOO� HQHUJHWLF�PDQDJHPHQW��$OJDO�5HVHDUFK�� ����
��-��� 

5HQQ� 6�� 2¶5RXUNH� &�� $XELQ-+RUWK� 1�� )UDVHU� (-��
+RIPDQQ� +$�� ������ 'LVVHFWLQJ� WKH� WUDQVFULS�
WLRQDO� SDWWHUQV� RI� VRFLDO� GRPLQDQFH� DFURVV� WHOH�
RVW�� ,QWHJUDWLYH� DQG� &RPSDUDWLYH� %LRORJ\�� ����
����-����� 

6RQLHU� 5�� )LOJXHLUD� 5�� *X\RQGHW� 7�� 7UHPEOD\� 5��
2OLYLHU� )�� 0H]LDQH� 7�� 6WDUU� 0�� /HEODQF� $� HW�
&RPHDX� /�� ������ 3LFRSK\WRSODQNWRQ� FRQWULEX�
WLRQ� WR� 0\WLOXV� HGXOLV� JURZWK� LQ� DQ� LQWHQVLYH�
FXOWXUH� HQYLURQPHQW�� 0DULQH� %LRORJ\�� ����� ��-
��� 

6XWKHUODQG�%��1RUPDQGHDX�e��/DPRWKH�0��,VDEHO�1��
$XGHW�&�HW�%HUQDWFKH]�/��������6DOPRQLG�FKUR�
PRVRPH�HYROXWLRQ�DV�UHYHDOHG�E\�D�QRYHO�PHWK�
RG� IRU� FRPSDULQJ� 5$'VHT� OLQNDJH� PDSV�� *H�
QRPH��%LRORJ\�DQG�(YROXWLRQ���������-����� 

6\OYDLQ� )-e��&KHDLE�%�� /OHZHOO\Q�0��*DEULHO� &RU�
UHLD� 7�� %DUURV� )DJXQGHV� '�� /XLV� 9DO� $� HW�
'HURPH�1��������S+�GURS�LPSDFWV�GLIIHUHQWLDOO\�
VNLQ� DQG� JXW� PLFURELRWD� RI� WKH� $PD]RQLDQ� ILVK�
WDPEDTXL� �&RORVVRPD� PDFURSRPXP��� 6FLHQWLILF�
5HSRUWV��� �������� 

7DPLJQHDX[�(�HW�-RKQVRQ�/��������/HV�PDFURDOJXHV�
GDQV� O
pFRV\VWqPH� PDULQ� GX� 6W-/DXUHQW� �� XQH�
FRPSRVDQWH�HVVHQWLHOOH�G
XQ�PLOLHX�ERUpDO�XQLTXH�
HW�XQH�VRXUFH�GH�ULFKHVVH�j�H[SORUHU��/H�1DWXUDO�
LVWH�&DQDGLHQ�������� ����-��� 

7DQDND� .+�� 9LQFHQW� $7�� 7UXGHO� 09�� 3DTXHW� 9(��
)UHQHWWH�0��&KDUHWWH�6-��������7KH�PRVDLF�DUFKL�
WHFWXUH� RI�$HURPRQDV� VDOPRQLFLGD� VXEVS�� VDOP�
RQLFLGD�S$VD��SODVPLG�DQG� LWV� FRQVHTXHQFHV�RQ�
DQWLELRWLF�UHVLVWDQFH��3HHU-��H����� 

7UHPEOD\�5� HW� /DQGU\� 7�� ������7KH� LPSOLFDWLRQ� RI�
PHWDEROLF� SHUIRUPDQFH� RI�0\WLOXV� HGXOLV��0\WL�
OXV� WURVVXOXV�� DQG� K\EULGV� IRU� PXVVHO� DTXDFXO�
WXUH� LQ� HDVWHUQ� FDQDGLDQ�ZDWHUV�� -RXUQDO� RI�0D�
ULQH�%LRORJ\�DQG�$TXDFXOWXUH������ ��-�� 

7UXGHO� 09�� 9LQFHQW� $7�� $WWpUp� 6$�� /DEEp� 0��

�� 

'HURPH� 1�� &XOOH\� $,�� DQG� &KDUHWWH� 6-�� ������
'LYHUVLW\�RI�DQWLELRWLF-UHVLVWDQFH�JHQHV�LQ�&DQD�
GLDQ� LVRODWHV� RI� $HURPRQDV� VDOPRQLFLGD� VXEVS��
VDOPRQLFLGD��GRPLQDQFH�RI�S61���E�DQG�GLVFRY�
HU\�RI�S$VD���6FLHQWLILF�5HSRUWV���������� 

7RXSRLQW�1��%DUELHU�3��7UHPEOD\�5��$UFKDPEDXOW�3��
0F.LQGVH\�&��:LQNOHU�*��0H]LDQH�7�HW�2OLYLHU�
)��������,QIOXHQFH�RI�LQWHUWLGDO�UHFUHDWLRQDO�ILVK�
HULHV� DQG� 
ERXFKRW
� PXVVHO� FXOWXUH� RQ� ELYDOYH�
UHFUXLWPHQW�� 0DULQH� (QYLURQPHQWDO� 5HVHDUFK��
������-��� 

7XUFRWWH� )��0RXJHW� --/��*HQDUG�%��/HPDUFKDQG�.��
'HVFKrQHV�--6�HW�7UHPEOD\�5��������3URSK\ODF�
WLF�HIIHFW�RI�+DVHOD�RVWUHDULD� VXSHUQDWDQW�FXOWXUH�
FRQWDLQLQJ� WKH� SLJPHQW� PDUHQQLQH� WR� VWDELOL]H�
ELYDOYH� KDWFKHU\� SURGXFWLRQ�� $TXDWLF� /LYLQJ�
5HVVRXUFH���������� 

9LQFHQW� $�� 7UXGHO�0�� )UHVFKL� /�� 1DJDU� 9�� *DJQp-
7KLYLHUJH� &�� /HYHVTXH� 5� HW� &KDUHWWH� 6-�� ������
,QFUHDVLQJ� JHQRPLF� GLYHUVLW\� DQG� HYLGHQFH� RI�
FRQVWUDLQHG� OLIHVW\OH� HYROXWLRQ� GXH� WR� LQVHUWLRQ�
VHTXHQFHV� LQ� $HURPRQDV� VDOPRQLFLGD�� %0&�
*HQRPLFV���������� 

9LQFHQW� $�� 'HURPH� 1�� %R\OH� %�� &XOOH\� $� HW� &KD�
UHWWH� 6-�� ������ 1H[W-JHQHUDWLRQ� VHTXHQFLQJ�
�1*6�� LQ� WKH� PLFURELRORJLFDO� ZRUOG�� KRZ� WR�
PDNH�WKH�PRVW�RI�\RXU�PRQH\��-RXUQDO�RI�0LFUR�
ELRORJLFDO�0HWKRGV��6����-����������-�� 

9LQFHQW�$7��(PRQG-5KHDXOW� -*��%DUEHDX�;��$WWpUp�
6�� )UHQHWWH� 0�� /DJ�H� 3� HW� &KDUHWWH� 6-�� ������
$QWLELRWLF� UHVLVWDQFH� GXH� WR� DQ� XQXVXDO� &RO(�-
W\SH� UHSOLFRQ� SODVPLG� LQ� $HURPRQDV� VDOP�
RQLFLGD��0LFURELRORJ\�������������-���� 

:LOVRQ�-�HW�/H�)ORF
K�3��������&KDOOHQJHV�IRU�D�VPDOO�
,VODQG� HFRQRP\� ZLWK� ILVKHULHV� SDWKGHSHQGHQFH��
WKH� FDVH� RI� WKH� )UHQFK� DUFKLSHODJR� RI� 6DLQW-
3LHUUH�HW�0LTXHORQ��:RUOG�'HYHORSPHQW� 

<jQH]� -��1DVZD� 6�� /RSH]�0��%DVVLQL� /�� &RUUHD�.��
*LOEH\� -�� %HUQDWFKH]� /� HW� DO�� ������ *HQRPH-
ZLGH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� �613��
GLVFRYHU\�LQ�$WODQWLF�VDOPRQ��6DOPR�VDODU���YDOL�
GDWLRQ�LQ�ZLOG�DQG�IDUPHG�$PHULFDQ�DQG�(XURSH�
DQ� SRSXODWLRQV�� 0ROHFXODU� (FRORJ\� 5HVRXUFHV��
������������-��� 

 
Rapports publiés 

2015 
 

%HDXOLHX�/��6LURLV�0�HW�7DPLJQHDX[�(��������9DORUL�
VDWLRQ� GH� FRPSRVpV� DFWLIV� LVVXV� GH�PDFURDOJXHV�
G¶LQWpUrW� FRPPHUFLDO� SRXU� OHV� VHFWHXUV� DOLPHQ�
WDLUHV� HW� GH� SURGXLWV� GH� VDQWp� QDWXUHOV�� 5DSSRUW�
ILQDO� DX� )RQGV� G¶$PRUoDJH� GH� 3DUWHQDULDW�
84$5-0HULQRY��)$3������S� 

%UrWKHV�--&�HW�7RXV�3��������eWDEOLVVHPHQW�G
XQ�GR�
FXPHQW� GH� FDGUDJH� HW� G
XQ� SODQ� G
DFWLRQ� SRXU�
O
DPpOLRUDWLRQ�GH�OD�SrFKH�FUHYHWWLqUH�LQGXVWULHOOH�
j�0DGDJDVFDU������S� 
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&KDOXW� .� HW� %UrWKHV� --&�� ������ =RQHV� SRWHQWLHOOH�
PHQW�YXOQpUDEOHV�GH�O
HVWXDLUH�HW�GX�JROIH�GX�6DLQW
-/DXUHQW������S� 

&KDUHWWH� 6-�� 7UXGHO� 09�� ������ 'pYHORSSHPHQW�
G¶XQH� WURXVVH�GH�GLDJQRVWLF�G¶$HURPRQDV�VDOPR�
QLFLGD�SRXU�XQ�WUDLWHPHQW�HW�XQ�VXLYL�SOXV�HIILFDFH�
GH� OD� IXURQFXORVH�� )LFKH� WHFKQLTXH�� 6RFLpWp� GH�
UHFKHUFKH� HW� GH� GpYHORSSHPHQW� HQ� DTXDFXOWXUH�
FRQWLQHQWDOH��625'$&�����S� 

&ULTXHW�*� HW� %UrWKHV� --&�� ������06&� �QG� 6XUYHLO�
ODQFH�5HSRUW�)RU�7KH�ÌOHV-GH-OD-0DGHOHLQH�/REV�
WHU� �+RPDUXV� DPHULFDQXV�� 7UDS� )LVKHU\� )DFLOL�
WDWHG�����S� 

&ULTXHW�*��%UrWKHV�--&��$ODLQ�%��������6$,-*OREDO��
3XEOLF� &HUWLILFDWLRQ� 5HSRUW� IRU� WKH� 1RYD� 6FRWLD�
DQG� 1HZ� %UXQVZLFN� /REVWHU� (FR-&HUWLILFDWLRQ�
6RFLHW\�%D\�RI�)XQG\��6FRWLDQ�6KHOI� DQG�6RXWK�
HUQ�*XOI�RI�6W�/DZUHQFH�OREVWHU��+RPDUXV�DPHUL�
FDQXV�� 7UDS� )LVKHULHV�� &HUWLILFDWLRQ� UHSRUW� IRU�
WKH�0DULQH�6WHZDUGVKLS�&RXQFLO��DYULO����� 

&ULTXHW� *��� %UrWKHV� --&�� )UpFKHW� $�� ������ 6$,-
*OREDO�� 3XEOLF� &HUWLILFDWLRQ� 5HSRUW� IRU� WKH� 5H�
JURXSHPHQW� GHV� 3rFKHXUV� 3URIHVVLRQQHOV� GX� 6XG�
GH� OD� *DVSpVLH� �5336*�� *DVSpVLH� OREVWHU�
�+RPDUXV� DPHULFDQXV�� 7UDS� )LVKHU\�� &HUWLILFD�
WLRQ� UHSRUW� IRU� WKH�0DULQH� 6WHZDUGVKLS� &RXQFLO��
PDUV������� 

'RLURQ�.�� 7DPLJQHDX[� (�� /HPDUFKDQG�.� HW� %HDX�
OLHX� /�� ������ 9DORULVDWLRQ� GH� FRPSRVpV� DFWLIV�
LVVXV� GX� FUDEH� GHV� QHLJHV� HW� GH� PDFURDOJXHV�
G
LQWpUrW� FRPPHUFLDO� GDQV� OD� GLPLQXWLRQ�GHV�ELR�
ILOPV�EDFWpULHQV�SRXU�OHV�VHFWHXUV�GH�O
DJURDOLPHQ�
WDLUH� HW� GH� O
DVVDLQLVVHPHQW�� 5DSSRUW� ILQDO� DX�
)RQGV� G¶$PRUoDJH� GH� 3DUWHQDULDW�8TDU-0HULQRY�
�)$3����� S� 

*DXWKLHU�-��&KDUHWWH�6�HW�'HURPH�1��������)LVK3UR�
ELR���6WUDWpJLH�DOWHUQDWLYH�GXUDEOH�HW�HIILFDFH�SRXU�
SUpYHQLU�HW� WUDLWHU�XQH� LQIHFWLRQ�RSSRUWXQLVWH�PD�
MHXUH�FKH]�OHV�6DOPRQLGDH��OD�IXURQFXORVH������S� 

/pYHVTXH�6��6LURLV�3��������&RQILUPDWLRQ�G
XQ�KDEL�
WDW� GH� IUDLH� GH� O
pSHUODQ� DUF-HQ-FLHO� DX� ODF� 6DLQW-
-HDQ�� &KDLUH� GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXD�
WLTXHV� H[SORLWpHV�� 2SHQ� DFFHVV�� &RQVWHOODWLRQ�
84$&� 

/pYHVTXH�6��9DQDOGHUZHLUHOGW�/��*DJQRQ�.��/HJDXOW�
0�HW�6LURLV�3��������4XHOV�IDFWHXUV�LQIOXHQFHQW�OD�
FURLVVDQFH� GHV� MHXQHV� GRUpV� MDXQHV� GX� ODF� 6DLQW-
-HDQ�"�/D�SrFKH�VSRUWLYH�GDQV�O
$)&�GX�ODF�6DLQW-
-HDQ�GH�OD�&/$3� 

3HGQHDXOW� (�� /HEODQF� 0--�� 7DPLJQHDX[� (�� ������
$FFRPSDJQHPHQW�GH� O¶$*+$00�GDQV� OH�FKRL[�
G¶XQ�VLWH�G¶DOJRFXOWXUH�GDQV�OD�EDLH�GHV�&KDOHXUV��
5DSSRUW�SUpVHQWp�SDU�0HULQRY�j�O¶$*+$00�����
S� 

3HUURW�<��/LRQDUG�0��/H�%UHWRQ�6�HW�7DPLJQHDX[�(��
������ 7pOpGpWHFWLRQ� DpULHQQH� G
DOJXHV� OLWWRUDOHV��
&HQWUH�GH� JpRPDWLTXH�GX�4XpEHF�� UDSSRUW�7HFK�
QLTXH�&*4����������S� 

5LRX[� &� HW� /DSODQWH� -)�� ������ *XLGH� WHFKQLFR-
pFRQRPLTXH� HW� UpJOHPHQWDLUH� SRXU� OHV� SrFKHXUV�

�� 

PDULFXOWHXUV� 
7UXGHO�09�� &KDUHWWH� 6-�� 7DQDND� .+�� 9LQFHQW� $7��

'HURPH�1��������'pYHORSSHPHQW�G¶XQH�WURXVVH�
GH� GLDJQRVWLF� G¶$HURPRQDV� VDOPRQLFLGD� SRXU�
XQ�WUDLWHPHQW�HW�XQ�VXLYL�SOXV�HIILFDFH�GH�OD�IX�
URQFXORVH�� 5DSSRUW� VFLHQWLILTXH�� 6RFLpWp� GH� UH�
FKHUFKH� HW� GH� GpYHORSSHPHQW� HQ� DTXDFXOWXUH�
FRQWLQHQWDOH��625'$&������S� 

 
 

Rapports publiés 
2016 

 
$UFKDPEDXOW� 3�� ������ 3URFHHGLQJV� RI� WKH� 1DWLRQDO�

0HHWLQJ� RQ� WKH� 6LJQLILFDQFH� RI� &DQDGLDQ�
+HDOWK\�2FHDQV�1HWZRUN��&+21H��5HVHDUFK� WR�
0DULQH� &RQVHUYDWLRQ� ZLWKLQ� )LVKHULHV� DQG�
2FHDQV�&DQDGD��)HEUXDU\��-��� ������')2�&DQ��
6FL��$GYLV��6HF��3URFHHG��6HU����������� 

%UrWKHV� --&��������$QDO\VH�GHV�SURMHWV� GH�GUDJDJHV�
GDQV� OHV� VHFWHXUV� GH� *UDQGHV-%HUJHURQQHV� HW�
7DGRXVVDF�����S� 

%UrWKHV� --&� HW� 'HYLWW� 6�� ������0DULQH� 6WHZDUGVKLS�
&RXQFLO�$VVHVVPHQW�SUH-DVVHVVPHQW�UHSRUW��*XOI�
RI� 6W�� /DZUHQFH� *UHHQODQG� +DOLEXW� )L[HG� *HDU�
)LVKHU\� 

&ULTXHW�*�HW�%UHWKHV�--&��������0DULQH�6WHZDUGVKLS�
&RXQFLO��VW�6XUYHLOODQFH�5HSRUW� IRU�7KH�%D\�RI�
)XQG\�� 6FRWLDQ� 6KHOI� DQG� 6RXWKHUQ� *XOI� RI� 6W�
/DZUHQFH� OREVWHU� WUDS� ILVKHU\�)DFLOLWDWHG� E\� WKH�
1RYD� 6FRWLD� DQG�1HZ�%UXQVZLFN� /REVWHU� (FR-
&HUWLILFDWLRQ�6RFLHW\������S� 

*HQGURQ-/HPLHX[� ,��*LOPRUH-6RORPRQ�/��%HUJHU�.�
HW� 7DPLJQHDX[� (�� ������ 'pYHORSSHPHQW� G¶XQH�
PpWKRGH� GH� FXOWXUH� SRXU� O¶DOJXH� EUXQH� &KRUGD�
ILOXP� HQ� PLOLHX� ODJXQDLUH�� 0HULQRY�� 5DSSRUW�
SURMHW�1����-�������S� 

3ORXUGH-/DYRLH� 3�� 6LURLV� 3�� ������ &DUWRJUDSKLH� GHV�
KDELWDWV� GH� IUDLH� SRWHQWLHOV� GHV� SRLVVRQV� IRXU�
UDJHV� GH� OD� ]RQH� OLWWRUDOH� GX� ODF� 6DLQW--HDQ��
&KDLUH� GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXDWLTXHV�
H[SORLWpHV��2SHQ�DFFHVV��&RQVWHOODWLRQ�84$&� 

3ORXUGH-/DYRLH�3��6LURLV�3��������5HYXH�HW�V\QWKqVH�
GH�OD�OLWWpUDWXUH�VFLHQWLILTXH�VXU�OD�UHSURGXFWLRQ�HW�
OHV� KDELWDWV� GHV� SRLVVRQV� IRXUUDJHV� GH� OD� ]RQH�
OLWWRUDOH� GX� ODF� 6DLQW--HDQ�� &KDLUH� GH� UHFKHUFKH�
VXU� OHV� HVSqFHV� DTXDWLTXHV� H[SORLWpHV��2SHQ� DF�
FHVV��&RQVWHOODWLRQ�84$&� 

3ORXUGH-/DYRLH�3��6LURLV�3��������6XLYL�GHV�SRLVVRQV�
IRXUUDJHV� HQ� ]RQH� OLWWRUDOH� DX� ODF� 6DLQW--HDQ� ��
DQDO\VHV� GH� SXLVVDQFH� j� SDUWLU� GHV� GRQQpHV� GHV�
pFKDQWLOORQQDJHV�GH������j�������� 

3ORXUGH�/DYRLH�3�HW�6LURLV�3��������,PSDFWV�GHV�WUD�
YDX[�GH�UHFKDUJHPHQW�GH�SODJH�VXU� OHV�SRLVVRQV�
IRXUUDJHV�GH�OD�]RQH�OLWWRUDOH�GX�ODF�6DLQW--HDQ���
DQDO\VH� GH� OD� PpWKRGRORJLH� HW� GH� OD� SXLVVDQFH�
VWDWLVWLTXH� GHV� pFKDQWLOORQQDJHV� GH� ����-������
&KDLUH� GH� UHFKHUFKH� VXU� OHV� HVSqFHV� DTXDWLTXHV�
H[SORLWpHV��2SHQ�DFFHVV��&RQVWHOODWLRQ�84$&� 
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Mémoires de maîtrise 
2015 

 
%DUUHW��/pR��0DUV�������06F��&RPSRU WHPHQW�
G¶pWDEOLVVHPHQW�GX�KRPDUG�DPpULFDLQ��+RPDUXV�
DPHULFDQXV�� ��(IIHW�GH�O¶RULJLQH�GHV�IHPHOOHV�HW�
GH� OD� WHPSpUDWXUH� GH� GpYHORSSHPHQW��
�8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL��,60(5� 
 
&RUWH]�*KLR��6HUJLR��2FWREUH�������06F��&D�
UDFWpULVDWLRQ�GH�O¶LPSOLFDWLRQ�GX�FRUWLVRO�GDQV�OD�
UHSURJUDPPDWLRQ� GX� FRPSRUWHPHQW� HQ� UpSRQVH�
DX�VWUHVV�PDWHUQHO�SUpQDWDO�FKH]�O¶RPEOH�GH�IRQ�
WDLQH��6DOYHOLQXV�IRQWLQDOLV���8QLYHUVLWp�/DYDO� 
 
(PRQG-5KHDXOW��-HDQ-*XLOODXPH��$YULO�������
06F�� ,GHQWLILFDWLRQ� HW� FDUDFWpU LVDWLRQ� G¶pOp�
PHQWV�JpQpWLTXHV� FKH]�$HURPRQDV� VDOPRQLFLGD�
SHUPHWWDQW� OH� VXLYL� JpRJUDSKLTXH� GHV� VRXFKHV�
FDXVDQW�OD�IXURQFXORVH���8QLYHUVLWp�/DYDO� 
 
/DEEp-*LJXqUH��6WpSKDQLH��'pFHPEUH�������
06F��'\QDPLTXH�VSDWLR-WHPSRUHOOH�GH�OD�SrFKH�
DX�KRPDUG�DX[�vOHV GH OD 0DGHOHLQH�GDQV�OH�
FDGUH�G
XQH�pWXGH�GH�UpDOLVDWLRQ�G
XQH�DLUH�PD�
ULQH�SURWpJpH���8QLYHUVLWp�GX�4XpEHF�j�5LPRXV�
NL��,60(5� 
 
/DURXFKH�� 0D[LPH�� 'pFHPEUH� ������ 06F��
,PSDFW�GH�OD�IRUPH�GH�O
KDPHoRQ�VXU�OD�FDSWXUD�
ELOLWp�HW�OD�VXUYLH�FKH]�OH�WRXODGL��O
RPEOH�GH�IRQ�
WDLQH�HW� OH�GRUp� MDXQH�� �8QLYHUVLWp�GX�4XpEHF�j�
&KLFRXWLPL� 
 
/DURXFKH��7RPP\��$R�W�������06F��&RQQHF�
WLYLWp� GHV� ODUYHV� GH� SHUFKDXGH� GDQV� OH� IOHXYH�
6DLQW-/DXUHQW��0pPRLUH�GH�PDvWULVH���8QLYHUVLWp�
GX�4XpEHF�j�&KLFRXWLPL�� 
 

7UXGHO��0pODQLH��$YULO� ������06F�� eWXGH� HW�
GpWHFWLRQ� GHV� JqQHV� GH� UpVLVWDQFH� DX[� DQWLELR�
WLTXHV� FKH]� $HURPRQDV� VDOPRQLFLGD� VRXV-
HVSqFH�VDOPRQLFLGD���8QLYHUVLWp�/DYDO� 

 
Mémoires de maîtrise 

2016 
 

%HUQDWFKH]�� 6LPRQ�� )pYULHU� ������
06F� 'LYHUJHQFH� SKpQRW\SLTXH� HW� JpQRPLTXH�
GHV� pFRW\SHV� SODQFWLYRUH� HW� SLVFLYRUH� FKH]� OH�
WRXODGL� �6DOYHOLQXV� QDPD\FXVK�� �8QLYHUVLWp�
/DYDO� 

�� 

%RXGUHDX��$OH[DQGUH��$R�W�������06F��eYD�
OXDWLRQ�G¶XQ�QRXYHDX�SURFHVVXV�GH�GHVLJQ�DSSOL�
TXp� DX[� ELRSURFpGpV�� �8QLYHUVLWp� GX� 4XpEHF� j�
5LPRXVNL� 
 
'HQHDXOW-7UHPEOD\��/DXUHQFH��)pYULHU�������
06F�� 5pSRQVH� GHV� HPEU\RQV� G
RPEOH� GH� IRQ�
WDLQH�DX�VWUHVV�VXEL�SDU�OD�PqUH�GXUDQW�OD�SpULRGH�
GH� PDWXUDWLRQ� GHV� RHXIV� -� DVSHFWV� SK\VLROR�
JLTXHV�HW�JpQRPLTXHV���8QLYHUVLWp�GX�4XpEHF�j�
5LPRXVNL��,60(5� 
 
*DXWKLHU�� -HII�� $R�W� ������06F��'pYHORSSH�
PHQW� G
RXWLOV� WKpUDSHXWLTXHV� j� EDVH�
GH SURELRWLTXHV� HQGRJqQHV� FRQWUH� OD� IXURQFX�
ORVH �$HURPRQDV�VDOPRQLFLGD� FKH] O
2PEOH�GH�
IRQWDLQH G
DTXDFXOWXUH� �3KDVH� ,� –� LQ� YLWUR���
�8QLYHUVLWp�/DYDO� 
 
/DUDPpH�� %HQMDPLQ��$R�W� ������ 06F��2SWL�
PLVDWLRQ�GH�O
pOHYDJH�LQWHQVLI�GHV�ODUYHV�GH�GRUp�
MDXQH� �6DQGHU� YLWUHXV�� HQ� FLUFXLW� IHUPp��
�8QLYHUVLWp�/DYDO� 
 
/HYLYLHU�� $XURUH��0DL� ������06F��,QFLGHQFH�
GX� SURFHVVXV� GH� YLHLOOLVVHPHQW� HW� GHV� WUDLWV�
G¶KLVWRLUH�GH�YLH�VXU�O¶HғYROXWLRQ�GH�O¶$'1�PLWR�
FKRQGULDO�FKH]�OHV�ELYDOYHV���8QLYHUVLWp�GX�4Xp�
EHF�j�5LPRXVNL�� 
 
3HUUHDXOW-3D\HWWH�� $O\VVH�� 0DL� ������ 06F��
'LIIpUHQFLDWLRQ�GHV� pFRW\SHV� GH� WRXODGL� GX�/DF�
6XSpULHXU���8QLYHUVLWp�/DYDO� 
 
6LPDUG��ePLOLH��-DQYLHU�������06F��'LVWU LEX�
WLRQ�HW�FRPSRUWHPHQW�GHV�KRPDUGV�G¶$PpULTXH�
DYHF� OD� P\WLOLFXOWXUH�� �8QLYHUVLWp� GX� 4XpEHF� j�
5LPRXVNL��,60(5� 

 
Thèses de doctorat  

2015 
 

&DUGHQDV�� &DUROLQD�� 0DUV� ������ 3K�� '��
/¶LQWpJUDWLRQ� GH� FRQVLGpUDWLRQV� VRFLR-
pFRQRPLTXHV� GDQV� OHV� GpFLVLRQV� HQ� PDWLqUH� GH�
ELRWHFKQRORJLH�DQLPDOH���XQH�H[SOLFDWLRQ�j�SDUWLU�
GH� OD�FXOWXUH�RUJDQLVDWLRQQHOOH�GHV�DXWRULWpV�FD�
QDGLHQQHV� UHVSRQVDEOHV� GH� O¶KRPRORJDWLRQ� GHV�
DOLPHQWV� GpULYpV� GH� OD� ELRWHFKQRORJLH��
�8QLYHUVLWp�/DYDO� 
 
0HMUL�� 6DKDU�� 'pFHPEUH� ������ 3K��'��'\QD�
PLTXH� G
XWLOLVDWLRQ� GHV� QXWULPHQWV� GXUDQW� O
HP�
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EU\RJHQqVH� FKH]� OHV� SRLVVRQV�� �8QLYHUVLWp� GX�
4XpEHF�j�5LPRXVNL��,60(5� 
 
6HPED�3UDVHWL\D��)LGG\��1RYHPEUH�������3K��
'�� (IIHW� GX� SLJPHQW� GHV� GLDWRPpHV� EOHXHV�
�PDUHQQLQH�� VXU� OD� SK\VLRORJLH� GHV� ELYDOYHV��
�8QLYHUVLWp�GX�0DLQH��/H�0DQV��)UDQFH� 
 
9DUHQQHV��eOLVDEHWK��1RYHPEUH�������3K��'��
/D� VpOHFWLRQ� GHV� SURLHV� FKH]� XQ� FDQDUG� GH�PHU�
PROOXVFRYRUH�� ,PSOLFDWLRQV� SRXU� OHV� KDELWDWV�
QDWXUHOV� HW� VLWHV� G
DTXDFXOWXUH�� �8QLYHUVLWp� GX�
4XpEHF�j�5LPRXVNL� 

 
Thèses de doctorat  

2016 
 

%HQHVWDQ�� /DXUD�� 2FWREUH� ������ 3K�� '�� /D�
JpQRPLTXH��XQ�RXWLO�GH�JHVWLRQ�SURPHWWHXU�SRXU�
OD�JHVWLRQ�GHV�SrFKHV ��OH�FDV�GX�KRPDUG�G¶$Pp�
ULTXH��+RPDUXV�DPHULFDQXV��GDQV�O¶(VW�GX�&DQD�
GD���8QLYHUVLWp�/DYDO� 
 
*DLOODUG��0pODQLH�� $R�W� ������ 3K�� '��eWXGH�
GHV� PpFDQLVPHV� SK\VLRORJLTXHV� VRXV-MDFHQWV�
DX[�pFRW\SHV�GH�FLYHOOHV�G
HDX�GRXFH�HW�PDULQHV�
G
$QJXLOOD� URVWUDWD�� �8QLYHUVLWp� GX� 4XpEHF� j�
5LPRXVNL��,60(5� 
 
.DVWHQ��3DXOD��6HSWHPEUH��������3K��'��,QGp�
SHQGDQFH�RX� LQWHUDFWLYLWp� "�8QH�DQDO\VH� VLPXO�
WDQpH� GH� O
LQIOXHQFH� GHV� FDUDFWpULVWLTXHV� GH� UH�
FUXWHPHQW�HPEU\RQQDLUH�HW�ODUYDLUH�GH�OD�EDODQH��
�863��8QLYHUVLW\�6DR�3DXOR� 

 
Postdoctorats complétés 

2015 
 

$OERX\�� &DPLOOH�� -XLQ� ������ 3RVW-GRFWRUDW��
&RQQHFWLYLW\�DPRQJ�WKH�ZRUOG�RFHDQV�IRRGZHE��
�8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL� 
 
*RVVHOLQ�� 7KLHUU\�� 6HSWHPEUH� ������ 3RVW-
GRFWRUDW�� *pQRPLTXH� GH� SRSXODWLRQ� GH� O
HV�
WXUJHRQ���8QLYHUVLWp�/DYDO� 
 
/DFRXUVLqUH-5RXVVHO�� $QDwV��0DL� ������ 3RVW-
GRFWRUDW��/
$'1�HQYLURQQHPHQWDO� �� XQ�QRX�
YHO�RXWLO�SRXU�OD�JHVWLRQ�GHV�PLOLHX[�DTXDWLTXHV��
�8QLYHUVLWp�/DYDO� 
 
 

�� 

/OHZHOO\Q�� 0DUWLQ�� 'pFHPEUH� ������ 3RVW-
GRFWRUDW��0pWDJpQRPLTXH�GX�PLFURELRQWH�GHV�
6DOPRQLGDH���8QLYHUVLWp�/DYDO� 
 
3DYH\��6FRWW��0DL�������3RVW-GRFWRUDW��*pQR�
PLTXH� DGDSWDWLYH� GH� O¶DQJXLOOH� HW� GX� FRUpJRQH��
�8QLYHUVLWp�/DYDO� 
 
3ROOHW�� 7KRPDV�� ������ 3RVW-GRFWRUDW�� ,QIOX�
HQFH�RI� GLVWXUEDQFH� LQWHQVLW\� DQG� IUHTXHQF\� RQ�
WKH� PHWDEROLF� DFWLYLW\� DQG� GLYHUVLW\� RI� EHQWKLF�
EDFWHULDO�FRPPXQLWLHV���8QLYHUVLWp�GX�4XpEHF�j�
5LPRXVNL��,60(5� 
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2016 

 
'URXLQ�� $QQLFN�� ������ 3RVW-GRFWRUDW�� 'pYH�
ORSSHPHQW�GXUDEOH�GH�OD�FRQFK\OLFXOWXUH�HQ�PL�
OLHX�RXYHUW�DX[� ÌOHV-GH-OD-0DGHOHLQH ��SRWHQWLHO�
GH�SURGXFWLRQ�HW�LQWHUDFWLRQV�DYHF�OD�SrFKH�FRP�
PHUFLDOH�� �8QLYHUVLWp� GX� 4XpEHF� j� 5LPRXVNL��
,60(5� 
 
*HQDUG�� %HUWUDQG�� -XLOOHW� ������ 3RVW-
GRFWRUDW�� '\QDPLVPH� G¶LQFRUSRUDWLRQ� GX� FDU�
ERQH� GDQV� OH� E\VVXV� GH� OD� PRXOH� EOHXH��
�8QLYHUVLWp�GX�4XpEHF�j�0RQWUpDO� 
 
+ROEDFK��0DULQH��0DUV� ������ 3RVW-GRFWRUDW��
2SWLPLVDWLRQ� GH� OD� SHUIRUPDQFH� GHV� pFORVHULHV�
GH�KRPDUG�DPpULFDLQ�SDU�XQ�UpJLPH�DOLPHQWDLUH�
SURFKH�GX�PLOLHX�QDWXUHO���8QLYHUVLWp�GX�4XpEHF�
j�5LPRXVNL��,60(5� 
 
/D]DUWLJXHV�� $QJpOLTXH�� -DQYLHU� ������ 3RVW-
GRFWRUDW�� &RQQHFWLYLWp� HQWUH� OHV� KDELWDWV� FKH]�
OHV�SRLVVRQV���8QLYHUVLWp�GX�4XpEHF�j�&KLFRXWL�
PL� 
 
7RXSRLQW�� 1LFRODV��-XLQ� ������ 3RVW-GRFWRUDW��
,GHQWLILFDWLRQ�GH�VWUDWpJLHV�G¶DSSURYLVLRQQHPHQW�
HQ�QDLVVDLQ�GH�PRXOH�DX[�ÌOHV-GH-OD-0DGHOHLQH��
�8QLYHUVLWp�GX�4XpEHF�j�5LPRXVNL��,60(5� 
 
9DUHQQHV�� eOLVDEHWK�� -XLOOHW� ������ 3RVW-
GRFWRUDW�� 3URWHFWLRQ� SDVVLYH� GH� OD� SURGXFWLRQ�
P\WLOLFROH� SDU� FDJHV� G¶H[FOXVLRQ� FRQWUH� OD� SUp�
GDWLRQ�GH�FDQDUGV�HQ�*DVSpVLH��4&����8QLYHUVLWp�
GX�4XpEHF�j�5LPRXVNL�� 
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