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/H� 5«VHDX� FDQDGLHQ� GH� UHFKHUFKH� SDUWHQDULDOH� VXU� OD� SKLODQWKURSLH� �3KL/DE��
DQFLHQQHPHQW�/DERUDWRLUH�PRQWU«DODLV�GH�UHFKHUFKH�VXU�OD�SKLODQWKURSLH�FDQDGLHQQH�
D�«W«�SHQV«�HQ������GDQV�OH�FDGUH�GH�OD�FRQFHSWLRQ�GH�OD�GHPDQGH�GH�ILQDQFHPHQW�GX
SURMHW� G«YHORSSHPHQW�GH�SDUWHQDULDW�&56+� LQWLWXO«� Ï,QQRYDWLRQ� VRFLDOH�� FKDQJHPHQW
VRFL«WDO�HW�)RQGDWLRQV�VXEYHQWLRQQDLUHV�FDQDGLHQQHVÐ��&H�ILQDQFHPHQW�D�«W«�UHFRQGXLW
HQ������VRXV�OH�QRP�Ï(YDOXDWLRQ�GX�U¶OH�HW�GHV�DFWLRQV�GH�IRQGDWLRQV�VXEYHQWLRQQDLUHV
FDQDGLHQQHV� HQ� U«SRQVH� ¢� OÍHQMHX� GHV� LQ«JDOLW«V� VRFLDOHV� HW� GHV� G«ILV
HQYLURQQHPHQWDX[Ð��'HSXLV�VHV�G«EXWV�� OH�5«VHDX�FRQVWLWXH�XQ� OLHX�GH� UHFKHUFKH��GH
SDUWDJH� GÍLQIRUPDWLRQ� HW� GH� PRELOLVDWLRQ� GHV� FRQQDLVVDQFHV� GHV� IRQGDWLRQV
FDQDGLHQQHV��'HV�UHFKHUFKHV�FRQGXLWHV�HQ�SDUWHQDULDW�SHUPHWWHQW�OD�FRSURGXFWLRQ�GH
QRXYHOOHV� FRQQDLVVDQFHV� G«GL«HV� ¢� XQH� GLYHUVLW«� GÍDFWHXUV� �� GHV� UHSU«VHQWDQWV
JRXYHUQHPHQWDX[�� GHV� FKHUFKHXUV� XQLYHUVLWDLUHV�� GHV� UHSU«VHQWDQWV� GX� VHFWHXU
SKLODQWKURSLTXH�HW�OHXUV�RUJDQLVDWLRQV�DIILOL«HV�RX�SDUWHQDLUHV�

/H�5«VHDX�UHJURXSH�GHV�FKHUFKHXUV��GHV�G«FLGHXUV�HW�GHV�PHPEUHV�GH�OD�FRPPXQDXW«
SKLODQWKURSLTXH�¢�WUDYHUV�OH�PRQGH�DILQ�GH�SDUWDJHU�GHV�LQIRUPDWLRQV��GHV�UHVVRXUFHV
HW�GHV�LG«HV�

BB

7KH�&DQDGLDQ� QHWZRUN� RI� SDUWQHUVKLS�RULHQWHG� UHVHDUFK� RQ� SKLODQWKURS\� �3KL/DE��
SUHYLRXVO\� FDOOHG� WKH� 0RQWUHDO� 5HVHDUFK� /DERUDWRU\� RQ� &DQDGLDQ� SKLODQWKURS\�� ZDV
WKRXJKW� XS� LQ� ����� DV� SDUW� RI� WKH� FRQFHSWLRQ� RI� D� IXQGLQJ� UHTXHVW� E\� WKH� 15&&
SDUWQHUVKLS� GHYHORSPHQW� SURMHFW� FDOOHG� Ï6RFLDO� LQQRYDWLRQ�� VRFLDO� FKDQJH�� DQG
&DQDGLDQ�*UDQWPDNLQJ�)RXQGDWLRQVÐ��)URP�LWV�EHJLQQLQJ��WKH�1HWZRUN�ZDV�D�SODFH�IRU
UHVHDUFK��LQIRUPDWLRQ�H[FKDQJH�DQG�PRELOL]DWLRQ�RI�&DQDGLDQ�IRXQGDWLRQVÍ�NQRZOHGJH�
5HVHDUFK� FRQGXFWHG� LQ� SDUWQHUVKLS� DOORZV� IRU� WKH� FR�SURGXFWLRQ� RI� QHZ� NQRZOHGJH
GHGLFDWHG�WR�D�GLYHUVLW\�RI�DFWRUV��JRYHUQPHQW�UHSUHVHQWDWLYHV��XQLYHUVLW\�UHVHDUFKHUV�
UHSUHVHQWDWLYHV� RI� WKH� SKLODQWKURSLF� VHFWRU� DQG� WKHLU� DIILOLDWH� RUJDQL]DWLRQV� RU
SDUWQHUV�

7KH� 1HWZRUN� EULQJV� WRJHWKHU� UHVHDUFKHUV�� GHFLVLRQ�PDNHUV� DQG� PHPEHUV� RI� WKH
SKLODQWKURSLF� FRPPXQLW\� IURP� DURXQG� WKH� ZRUOG� LQ� RUGHU� WR� VKDUH� LQIRUPDWLRQ�
UHVRXUFHV��DQG�LGHDV�

��SURSRV�GX�3KL/DE�_�$ERXW�3KL/DE



/H�3KL/DE�HVW�XQ�U«VHDX�GH�SDUWDJH�HW
G
«FKDQJH� G
LQIRUPDWLRQV�� &
HVW
SRXUTXRL� XQH� UXEULTXH� �WH[WHV
LQYLW«V�� SHUPHW� ¢� GHV� FKHUFKHXUV�HV
RX� SUDWLFLHQV�HV� QRQ�PHPEUHV� GX
3KL/DE�GH�YHQLU�V
H[SULPHU�

3KL/DE� LV� D� 1HWZRUN� IRU� LQIRUPDWLRQ
VKDULQJ�DQG�H[FKDQJH��7KLV�LV�ZK\�ZH
KDYH� LQFOXGHG� D� *XHVW� &RQWULEXWRUV
VHFWLRQ� WR� DOORZ� QRQ�PHPEHU
UHVHDUFKHUV� DQG� SUDFWLWLRQHUV� WR
H[SUHVV�WKHPVHOYHV�
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3DUb_�%\�
%HQRLW�)RQWDLQH

GHV� SHUVRQQHV� VH� WURXYHQW� HQ� VLWXDWLRQ� GH� JUDQGH
SU«FDULW«� HW� LO� VÍDJLW� GH� OHXU� DSSRUWHU� XQH� DLGH� GH
SUHPLªUH�Q«FHVVLW«Ó

/HV�EHVRLQV�VRQW�ORFDX[��WUªV�YLVLEOHV�SURFKHV�GH�FKH]
QRXV��GDQV�QRWUH�HQWRXUDJH�LPP«GLDW�

0DLV� LOV� VRQW� DXVVL� JOREDX[� �� FHUWDLQV� SD\V� VRXIIUHQW
SOXV�TXH�GÍDXWUHV��OHV�V\VWªPHV�GH�VDQW«�GLIIªUHQW�GÍXQ
SD\V�¢� OÍDXWUH�� OD� UHFKHUFKH�GRLW� ¬WUH� FRRUGRQQ«H�� OHV
U«VXOWDWV�GH�FHV�UHFKHUFKHV�GRLYHQW�¬WUH�«FKDQJ«V��'H
SOXV�� SRXU� OHV� SD\V� HQ� G«YHORSSHPHQW�� LO� VÍDJLW� GÍXQH
FULVH� TXL� VÍHQUDFLQH� GDQV� XQH� WHUUH� TXL� «WDLW� G«M¢
IUDJLOH�

'DQV�XQ�WHO�FRQWH[WH��IDXW�LO�SULYLO«JLHU�OD�SKLODQWKURSLH
ORFDOH� RX� OD� VROLGDULW«� LQWHUQDWLRQDOH� "� 2SSRVHU� OHV
GHX[� QÍD� SDV� GH� VHQV�� OD� TXHVWLRQ� QH� VH� SRVH� SDV� HQ
WHUPHV�GH�IDLUH�FHFL�RX�IDLUH�FHOD��PDLV�ELHQ�HQ�WHUPHV
GH�FRPSO«PHQWDULW«��&H�QÍHVW�SDV�ÌRXÍ�PDLV�ÌHWÍ�

�WUH�DQWLF\FOLTXH
/HV� KRPPHV� SROLWLTXHV� GRLYHQW� IDLUH� IDFH� DX[
«OHFWLRQV� HW� OHV� HQWUHSULVHV� DX� PDUFK«�� FÍHVW� FH� TXL
OHXU� GRQQH� XQH� O«JLWLPLW«�� 3RXU� OHV� IRQGDWLRQV
«JDOHPHQW� OD� O«JLWLPLW«� HVW� LPSRUWDQWH�� &HWWH
Q«FHVVDLUH�O«JLWLPLW«bVÍDFFRPSDJQH�QDWXUHOOHPHQW�GH

'DQV�FHWWH�FULVH�JOREDOH�
OD�SKLODQWKURSLH
LQWHUQDWLRQDOH�D�XQ�U{OH�j
MRXHU�

/Í«SLG«PLH� GX� &29,'���� QRXV� DIIHFWH� WRXV�� &ÍHVW� XQ
G«IL� GH� VDQW«� SXEOLTXH� VDQV� SU«F«GHQW�� HW� QRXV
VRPPHV� FRQVFLHQWV� TXH� SDUWRXW�� GHV� LQGLYLGXV� HW
RUJDQLVPHV�YHXOHQW�DSSRUWHU�OHXU�VRXWLHQ��¬WUH�XWLOHV�
EUHI�DSSRUWHU�XQH�FRQWULEXWLRQ�¢�OD�VROXWLRQ�

'DQV�FHW�DUWLFOH��QRXV�SRVHURQV�FHUWDLQV�SULQFLSHV��HW
PHWWURQV� HQ� OXPLªUH� FHUWDLQHV� LQLWLDWLYHV
LQWHUQDWLRQDOHV� PHQ«HV� DX� G«SDUW� GX� &DQDGD� DILQ
GÍDSSRUWHU�XQH�DLGH�GDQV�OH�FDGUH�GH�OD�FULVH�TXH�QRXV
WUDYHUVRQV�

1H�SDV�RSSRVHU�ORFDO�HW�JOREDO
/HV� K¶SLWDX[� RQW� EHVRLQ� GH�PDW«ULHO�� OHV�PDLVRQV� GH
UHSRV�PDQTXHQW�GH�EUDV��OD�UHFKHUFKH�VFLHQWLILTXH�GRLW
¬WUH� VRXWHQXH� DILQ� GH� WURXYHU� GHV� P«GLFDPHQWV
FDSDEOHV�GH�IUHLQHU�OD�PDODGLH�HW�XQ�YDFFLQ�FDSDEOH�GH
OÍHQUD\HU�

'LUHFWHXU� GH� OD� )RQGDWLRQ� .%)� &DQDGD
%HQRLW� )RQWDLQH�HVWb MXULVWH� GH� IRUPDWLRQ� HW� SDVVLRQQ«
SDU� OH� VHFWHXU� SKLODQWKURSLTXH�� %HQRLW� )RQWDLQH� VÍHVW
MRLQW� ¢� OD� )RQGDWLRQ� 5RL� %DXGRXLQ� HQ� ������ OD� SOXV
JUDQGH� IRQGDWLRQ� EHOJH� HW� IRQGDWLRQ� LQWHUQDWLRQDOH
PDMHXUH� FU««H� HQ� ������ (Q� WDQW� TXH� +HDG� RI� 9HQWXUH
3KLODQWKURS\�� LO� \� D� ODQF«� OH� )RQGV� 9HQWXUH� 3KLODQWKURS\�
XQ� IRQGV� TXL� D� DLG«� DFWLYHPHQW� GHV� RUJDQLVPHV
FKDULWDEOHV� ¢� VH� G«YHORSSHU� HW� ¢� VH� UHVWUXFWXUHU� HQ� OHV
FRDFKDQW� HQ� PDWLªUH� GH� ERQQH� JRXYHUQDQFH�� GH
VWUDW«JLH� ¢� ORQJ� WHUPH�� GH� PRGªOH� GÍDIIDLUHV� HW
GÍ«YDOXDWLRQ� GÍLPSDFW�� 'HSXLV� ILQ� ������ %HQR°W� )RQWDLQH
HVW� OH� 'LUHFWHXU� J«Q«UDO� GH� OD� )RQGDWLRQ� .%)� &$1$'$
�.LQJ� %DXGRXLQ� )RXQGDWLRQ� &DQDGD��� RUJDQLVPH� GH
ELHQIDLVDQFH� FDQDGLHQ�

,PDJH�� $QGUHZ� %XWOHU
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�OÍDFFªV�OLPLW«�DX[�VHUYLFHV�SRXU�OD�SRSXODWLRQ�FU«HQW
XQ�FRFNWDLO�G«OLFDW�

(Q�FHV�WHPSV�GH�FULVH��LO�HVW�GÍDXWDQW�SOXV�LPSRUWDQW
GÍDFFUR°WUH� OÍLQWHQVLW«� GHV� FRQWDFWV� DYHF� QRV
SDUWHQDLUHV� DILQ� GH� OHV� VRXWHQLU� HW� GH� FKHUFKHU
HQVHPEOH� OD�PHLOOHXUH� ID©RQ�GÍDWWHLQGUH�XQ� LPSDFW�
2XWUH� OH� IDLW� GH� G«JDJHU� GHV� IRQGV� GÍXUJHQFH� SRXU
U«SRQGUH� ¢� OD� VLWXDWLRQ� LO� FRQYLHQW� GÍ¬WUH� IOH[LEOH
TXDQW� DX� G«ODL� GH� U«DOLVDWLRQ� GH� FHUWDLQV� SURMHW
LQLWL«V� SU«F«GHPPHQW�� &H� QÍHVW� V½UHPHQW� SDV� OH
WHPSV� GH� GLPLQXHU� OÍDLGH� DX[� SD\V� HQ
G«YHORSSHPHQW��

6RXWHQLU� OD� SKLODQWKURSLH� SRXU� GHV� SURMHWV
LQWHUQDWLRQDX[
/D�)RQGDWLRQ�.%)�&DQDGD�D�«W«�ODQF«H�¢�OÍLQLWLDWLYH
GH� OD� )RQGDWLRQ� 5RL� %DXGRXLQ�� FU««H� HQ� ����� ¢
%UX[HOOHV�� 1RXV� FROODERURQV� DYHF� OHV� GRQDWHXUV
FDQDGLHQV� SRXU� DSSX\HU� GHV� FDXVHV�� GHV
FRPPXQDXW«V� HW� GHV� SURMHWV� GH� ELHQIDLVDQFH� DX[
�WDWV�8QLV�� HQ� $IULTXH�� HQ� $VLH�� HQ� (XURSH�� HW� HQ
$P«ULTXH�FHQWUDOH�HW� ODWLQH��1RXV�DVVXURQV� OH�VXLYL
HW�OH�FRQWU¶OH�GHV�SURMHWV��1RXV�VRPPHV�HQUHJLVWU«V
DXSUªV�GH�OÍ$JHQFH�GX�5HYHQX�GX�&DQDGD��$5&��HQ
WDQW� TXÍRUJDQLVPH� GH� ELHQIDLVDQFH�� 1RXV
G«YHORSSRQV�QRWDPPHQW�GHV�SDUWHQDULDWV�DYHF�GHV
DVVRFLDWLRQV�ORFDOHV�HQ�$IULTXH��HQ�$VLH��HQ�(XURSH�
HQ� $P«ULTXH� FHQWUDOH� HW� ODWLQH� HW� DX[� �WDWV�8QLV
DILQ� GH� U«DOLVHU� GHV� SURMHWV� GH� ELHQIDLVDQFH�� .%)
&DQDGD� D� DFFªV� ¢� XQ� VROLGH� U«VHDX� LQWHUQDWLRQDO�� ¢
XQH� H[SHUWLVH� HW� ¢� GH� YDVWHV� FRQQDLVVDQFHV
SUDWLTXHV�JU¤FH�¢����DQQ«HV�GH�UHODWLRQV�«WDEOLHV�DX
VHLQ�GH� OD� IDPLOOH�.%)��.LQJ�%DXGRXLQ�)RXQGDWLRQ��
1RV� YDOHXUV� FRPPXQHV� VRQW� �� OÍLQW«JULW«�� OD
WUDQVSDUHQFH�� OH� SOXUDOLVPH� HW� OÍLQG«SHQGDQFH�� OH
UHVSHFW� GH� OD� GLYHUVLW«� HW� OD� SURPRWLRQ� GH� OD
VROLGDULW«�b

3OXV�GÍLQIRV���ZZZ�NEIFDQDGD�FD

OD� TXHVWLRQ� VXLYDQWH� �� GDQV� XQ� FRQWH[WH� GH� FULVH�
GRLYHQW�HOOHV� UHGRXEOHU� GH� SUXGHQFH� HW� G«SHQVHU
PRLQV�RX�DX�FRQWUDLUH�DFFUR°WUH�OHV�G«SHQVHV�DX�SURILW
GHV� SOXV� YXOQ«UDEOHV�� FDU� OHV� EHVRLQV� GDQV� OD� VRFL«W«
DXJPHQWHQW�GH� ID©RQ�FULDQWH"�7RXW�FRPPH�HQ������
HW�GDQV�OD�PHVXUH�GX�SRVVLEOH��OHV�IRQGDWLRQV�SHXYHQW
¬WUH� DQWLF\FOLTXHV� HW� DFFUR°WUH� OHXUV� SURMHWV� GH
ELHQIDLVDQFH� HW� GRQF� OHXU� G«SHQVHV� HQ� S«ULRGH� GH
FULVH���FÍHVW�WRXW�¢�OHXU�KRQQHXU�

)RQGV� GH� 6ROLGDULW«� DX� SURILW� GH� OÍ2UJDQLVDWLRQ
PRQGLDOH�GH�OD�VDQW«��206�
/D� )RQGDWLRQ� .%)� &$1$'$� HVW� SDU� H[HPSOH� OH
SDUWHQDLUH� FDQDGLHQ� GH� OD� FDPSDJQH� JOREDOH� GH
UHFKHUFKH�GH�IRQGV�PHQ«H�DX�SURILW�GH�OÍ2UJDQLVDWLRQ
0RQGLDOH�GH�OD�6DQW«�
/Í206�GLULJH�HW�FRRUGRQQH�OÍHIIRUW�PRQGLDO�HQ�DLGDQW�¢
SU«YHQLU��G«WHFWHU�HW�IDLUH�IDFH�¢�OÍ«SLG«PLH��/HV�GRQV
DX�&29,'����6ROLGDULW\� 5HVSRQVH� )XQG�RQWSRXU�EXW�

GH�VXLYUH�HW�FRPSUHQGUH�OD�SURSDJDWLRQ�GX�YLUXV�
GH� VÍDVVXUHU� TXH� OHV� SDWLHQWV� UH©RLYHQW� OHV� VRLQV
DSSURSUL«V� HW� TXH� OHV� DFWHXUV� GH� SUHPLªUH� OLJQH
DLHQW� OH� PDW«ULHO� HW� OHV� LQIRUPDWLRQV� Q«FHVVDLUHV�
GDQV�OHV�SD\V�OHV�SOXV�WRXFK«V�
GÍDFF«O«UHU� OH� G«YHORSSHPHQW� GH� YDFFLQV�� WHVWV� HW
WUDLWHPHQWV�

5«DIILUPHU� QRWUH� VRXWLHQ� DX[� SD\V� HQ
G«YHORSSHPHQW�HW�HQFRXUDJHU�OD�SKLODQWKURSLH�GH�OD
GLDVSRUD
'DQV� FHUWDLQV� SD\V�� SDU� H[HPSOH� HQ� $IULTXH�� OD
VLWXDWLRQ�HVW�FULWLTXH��'DQV�XQ�PRQGH�JOREDOLV«�R»�OHV
IOX[� PLJUDWRLUHV� VRQW� QRPEUHX[�� ERQ� QRPEUH� GH
FLWR\HQV�RQW�GHV�DWWDFKHV�PXOWLSOHV���GDQV�OHXU�SD\V�GH
U«VLGHQFH� ELHQ� V½U�� PDLV� DXVVL� GDQV� OHXU� SD\V� RX
U«JLRQ�GÍRULJLQH��,O�HVW�LPSRUWDQW�TXH�OHV�SD\V�GÍRULJLQH
SXLVVHQW� FRPSWHU� VXU� OD� VROLGDULW«� GH� OD� GLDVSRUD
U«SDUWLH� ¢� WUDYHUV� OH� PRQGH�� HW� QRPEUHX[� VRQW� FHX[
TXL� YHXOHQW� FRQWULEXHU�� /HXU� FRQQDLVVDQFH� FXOWXUHOOH
HVW� QRWDPPHQW� XQ� DWRXW� SU«FLHX[� SRXU� DFFUR°WUH
OÍLPSDFW�GHV�SURMHWV�GH�ELHQIDLVDQFH�PHQ«V�

,QWHQVLILHU� OD� FRPPXQLFDWLRQ� DYHF� QRV� SDUWHQDLUHV
GDQV�OHV�SD\V�HQ�G«YHORSSHPHQW
%RQ�QRPEUH�GH�IRQGDWLRQV�HW�21*�VHQWHQW�OD�WHQVLRQ
FKH]� QRV� SDUWHQDLUHV� TXL� VRQW� G«ERUG«V� SDU� OHV
GHPDQGHV� FURLVVDQWH� GH� OD� SRSXODWLRQ� �� OD� SDXYUHW«�
ODb OD� IDLEOH�RUJDQLVDWLRQ�GX� V\VWªPH�GH� VDQW«�� OÍDFFªV
OLPLW«�bOD�IDLEOH�RUJDQLVDWLRQ�GX�V\VWªPH�GH�VDQW«�

&H�Q§HVW�V�UHPHQW�SDV�OH�WHPSV
GH�GLPLQXHU�O§DLGH�DX[�SD\V�HQ
GpYHORSSHPHQW��

�� >��@�7H[WHV�G
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