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3KDUPDFRFLQpWLTXH���SKDUPDFRG\QDPLH
FOLQLTXH�GHV�DQWLELRWLTXHV

&KDSLWUH �� GX �3UpFLV GH %DFWpULRORJLH FOLQLTXH�� -� )UHQH\� )� 5HQDXG� :� +DQVHQ� &� %ROOHW pGLWHXUV�
�qPH pGLWLRQ� eGLWLRQV (VND� 3DULV HW $OH[DQGUH /DFDVVDJQH� /\RQ� ����� SS� �������
KWWS���ZZZ�HVND�IU

3DVFDO�0DLUH��6WpSKDQH�&RUYDLVLHU��0LFKHO�%RXYLHU�G
<YRLUH��'DQLHO�&ODXGH��;DYLHU
%DUEDXW��*pUDUG�&DUUHW��)UDQoRLV�-HKO��-HDQ�&KULVWRSKH�7KDODEDUG��5RJHU�:��-HOOLIIH

$'&$37���6HUYLFH�3KDUPDFHXWLTXH��+{SLWDO�$QWRLQH�&KDULDO��+RVSLFHV�&LYLOV�GH�/\RQ�����
DYHQXH� GH� OD� 7DEOH� GH� 3LHUUH�� ������ )UDQFKHYLOOH� �� HW� /DERUDWRU\� RI� $SSOLHG
3KDUPDFRNLQHWLFV��6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��/RV�$QJHOHV��&$�
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0rPH�VL�QRXV�HVVD\RQV�GH� O©RXEOLHU�� O©H[SpULHQFH�FOLQLTXH�TXRWLGLHQQH�QRXV� UDSSHOOH
FRQVWDPPHQW�TXH��VRXPLV�j�OD�WKpUDSHXWLTXH�DQWL�LQIHFWLHXVH��OHV�SDWLHQWV�GLIIqUHQW�GDQV�OHXUV
UpSRQVHV� FOLQLTXHV�� 3RXU� XQH� JUDQGH� PDMRULWp� GH� PROpFXOHV� UpFHPPHQW� GpYHORSSpHV� SDU
O©LQGXVWULH� SKDUPDFHXWLTXH� HW� ILQDOHPHQW� VpOHFWLRQQpHV� SDU� OH� SURFHVVXV� UpJOHPHQWDLUH�� QRXV
O©RXEOLRQV�FDU� OHV�GLIIpUHQFHV�GDQV� OHV� UpSRQVHV�VRQW�PLQLPHV��RX�ELHQ� O©LQGH[� WKpUDSHXWLTXH
HVW�JUDQG��GH�VRUWH�TXH�OD�YDULDELOLWp�HVW�VDQV�LPSRUWDQFH��&HSHQGDQW��SRXU�GHV�WUDLWHPHQWV�TXL
ULVTXHQW�G©rWUH�WR[LTXHV�RX�DX�FRQWUDLUH�LQHIILFDFHV��LO�QH�QRXV�HVW�SOXV�SRVVLEOH�G©LJQRUHU�FHWWH
YDULDELOLWp������TXL�SHXW�GpVRUPDLV�rWUH�PDvWULVpH�VL�QpFHVVDLUH������

&HWWH�YDULDELOLWp�HVW�UHVSRQVDEOH�GH�GLYHUJHQFHV�HQWUH�FH�TX
HVSqUH�OH�FOLQLFLHQ��DX�GpEXW
GX� WUDLWHPHQW�� HQ� WHUPH� GH� FLEOH� �FRQFHQWUDWLRQ� HQ� PpGLFDPHQW�� HIIHW� SKDUPDFRORJLTXH�
DWWUDFWHXU�G
XQ�V\VWqPH�G\QDPLTXH��DWWHLJQDEOH�SDU�XQ�VFKpPD�G
DGPLQLVWUDWLRQ� VSpFLILTXH�HW
FH� TX
LO� REVHUYHUD� UpHOOHPHQW� SDU� OD� VXLWH�� 'DQV� FHV� FRQGLWLRQV�� QH� YDXGUDLW�LO� SDV� PLHX[
SUpGLUH� FHV�GLYHUJHQFHV� �� GDQV� OH� IXWXU� �� SOXW{W� TXH� OHV� FRQVWDWHU� �� DX�SUpVHQW� �� "�(W�PLHX[
HQFRUH�SUpGLUH�SRXU�FRUULJHU��F
HVW�j�GLUH�FRQWU{OHU�"

8QH�SDUWLH�GH� OD�SKDUPDFRORJLH�� OD�SKDUPDFRFLQpWLTXH��pWXGLH� OH� VRUW�� OH�GHYHQLU��GHV
PpGLFDPHQWV� LQWURGXLWV� GDQV� O
RUJDQLVPH�� GH� O
DEVRUSWLRQ� j� O
pOLPLQDWLRQ� HQ� SDVVDQW� SDU� OD
GLVWULEXWLRQ��8QH�DXWUH�SDUWLH��OD�SKDUPDFRG\QDPLH��D�SRXU�REMHW�O
pWXGH�GH�O
DFWLRQ�H[HUFpH�SDU
OHV�PpGLFDPHQWV�VXU�O
RUJDQLVPH��6HORQ�XQH�DXWUH�IRUPXODWLRQ��OD�SKDUPDFRFLQpWLTXH�pWDEOLW�XQ
UDSSRUW�HQWUH�OHV�SRVRORJLHV�DGPLQLVWUpHV��OHV�FRQFHQWUDWLRQV�HQ�PpGLFDPHQW�REWHQXHV�HW� OHXU
YDULDWLRQ�GDQV�OH� WHPSV�DORUV�TXH�OD�SKDUPDFRG\QDPLH�UHOLH�FHV�FRQFHQWUDWLRQV�DX[�UpSRQVHV
SKDUPDFRORJLTXHV�TXL� SHXYHQW� rWUH�GHV�FULWqUHV� LQWHUPpGLDLUHV� �SDU� H[HPSOH�QRUPDOLVDWLRQ
GH�OD�WHPSpUDWXUH�FRUSRUHOOH��QRUPROHXFRF\WRVH�RX�HQFRUH�VWpULOLWp�GHV�FXOWXUHV�EDFWpULHQQHV�
RX� ILQDX[� G
HIILFDFLWp� �SDU� H[HPSOH� PRUWDOLWp� DX� GL[LqPH� MRXU�� VDQV� DOOHU� MXVTX
j� XQH
GpILQLWLRQ� GH� OD� JXpULVRQ�� RX� GH� WR[LFLWp� �SDU� H[HPSOH� WR[LFLWp� WXEXODLUH� HW� UHWHQWLVVHPHQW
JORPpUXODLUH��
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/D�SKDUPDFRG\QDPLH�GHV�DQWL�LQIHFWLHX[��DQWLEDFWpULHQV��DQWLIRQJLTXHV�HW�DQWLYLUDX[��D
SRXU�FLEOH� WKpUDSHXWLTXH� OH�PLFURRUJDQLVPH�HW�VHV�PpWDEROLVPHV��FLEOH�TXL�QH� IDLW�SDV�SDUWLH
VWULFWR�VHQVX�GH�O
RUJDQLVPH��PrPH�PDODGH��(OOH�Q
HVW�GRQF�SDV�GDQV�OH�SURORQJHPHQW�GLUHFW�GH
OD� SKDVH� SKDUPDFRFLQpWLTXH� SURSUHPHQW� KXPDLQH� �PrPH� V
LO� H[LVWH� XQH� SKDVH
SKDUPDFRFLQpWLTXH� EDFWpULHQQH� SRXU� SDUWLH� UHVSRQVDEOH� SHXW�rWUH� GH� FHUWDLQV� HIIHWV� SRVW�
DQWLELRWLTXHV��

(Q�FRPSOpPHQW�GH�OD�SKDUPDFRFLQpWLTXH�H[SpULPHQWDOH�TXL�D�SRXU�REMHFWLI�GH�GpILQLU
OHV�JUDQGHV�FDUDFWpULVWLTXHV�GHV�DQWL�LQIHFWLHX[�� OHXU��FDUWH�G
LGHQWLWp���SULQFLSDOHPHQW�HQ�YXH
GH� OHXU� HQUHJLVWUHPHQW� UpJOHPHQWDLUH�� OD�SKDUPDFRFLQpWLTXH� FOLQLTXH� �� DSSOLTXpH� �� D� SRXU
REMHFWLIV� GH� GpFULUH�� G
HVWLPHU� �SKDUPDFRFLQpWLTXH� GH� SRSXODWLRQ�� SRXU� FRQWU{OHU� �FRQWU{OH
DGDSWDWLI� RSWLPDO� GHV� SRVRORJLHV�� OD� YDULDELOLWp� GHV� WKpUDSHXWLTXHV� PpGLFDPHQWHXVHV�� HQWUH
LQGLYLGXV� G
XQH� PrPH� SRSXODWLRQ� HW� GH� SURSRVHU� GHV� VFKpPDV� G
DGPLQLVWUDWLRQ� GHV
PpGLFDPHQWV�

'DQV�OHV�GHX[�SUHPLqUHV�pGLWLRQV�GX�0DQXHO�GH�EDFWpULRORJLH�FOLQLTXH� ��� WRXW�G
DERUG
QRXV�DYLRQV�LQVLVWp�HW�HVVHQWLHOOHPHQW�VXU� O
LQWpUrW�GH�SUpGLUH� OHV�FRQFHQWUDWLRQV�SODVPDWLTXHV
GHV� DQWLELRWLTXHV� TXL� SUpVHQWDLHQW� GHV� ULVTXHV� G
DFFXPXODWLRQ� HW� GH� WR[LFLWp� �HVVHQWLHOOHPHQW
OHV� DPLQRVLGHV� HW� JO\FRSHSWLGHV� VHORQ� OHV� VFKpPDV� SRVRORJLTXHV� GH� OD� SpULRGH� FRQVLGpUpH��
HQVXLWH�QRXV�DYLRQV�SURFpGp�j�XQH�UHYXH�GHV�WHFKQLTXHV�GH�SKDUPDFRFLQpWLTXH�GH�SRSXODWLRQ
����������HW�HQILQ�QRXV�DYLRQV�SUpVHQWp�OHV�SUHPLqUHV�DSSURFKHV�GH�SKDUPDFRG\QDPLH�GHV�DQWL�
LQIHFWLHX[������

'HSXLV� OD� VHFRQGH� pGLWLRQ�� G
DXWUHV� PRGDOLWpV� G
DGPLQLVWUDWLRQ� GHV� DPLQRVLGHV� HW
JO\FRSHSWLGHV� RQW�� VHPEOH�W�LO�� UHSRXVVp� DX� VHFRQG� SODQ� OHV� ULVTXHV� G
DFFXPXODWLRQ� HW� GH
WR[LFLWp��(Q� UHYDQFKH�� O
LQWpUrW� SRXU�XQ�PRQLWRULQJ� GH� O
HIILFDFLWp� HW� GH� OD� SKDUPDFRG\QDPLH
GHV�DQWL�LQIHFWLHX[�V
HVW�HQFRUH�DFFUX��QRWDPPHQW�SRXU�GHV�PROpFXOHV�GH�WR[LFLWp�DLJXs�IDLEOH�
GH� GLIIXVLRQ� H[WUDSODVPDWLTXH� LPSRUWDQWH�� G
DFWLRQ� LQWUDFHOOXODLUH� �SDU� H[HPSOH
IOXRURTXLQRORQHV�� E�ODFWDPLQHV�� PDFUROLGHV����� 0DOKHXUHXVHPHQW� SRXU� FHV� SURGXLWV�� G
XQH
SDUW��LO�Q
H[LVWH�SDV�HQFRUH�GH�NLWV�GH�GRVDJHV�DXWRPDWLVpV�SHUPHWWDQW�OHXU�PRQLWRULQJ�j�JUDQGH
pFKHOOH�� G
DXWUH� SDUW�� OHV� GRQQpHV� XWLOLVDEOHV� FRPPH� FLEOHV� SRXU� OHV� QRXYHOOHV� WHFKQLTXHV
G
DGDSWDWLRQ�GH�SRVRORJLH�VRQW�HQFRUH�SHX�QRPEUHXVHV���LO�V
DJLW�WRXMRXUV�DFWXHOOHPHQW�SUHVTXH
H[FOXVLYHPHQW�GH�FRQFHQWUDWLRQV�VpULTXHV�

�'DQV�FHV�FRQGLWLRQV��LO�QRXV�D�VHPEOp�MXGLFLHX[��SRXU�FHWWH�QRXYHOOH�pGLWLRQ�GX�3UpFLV
GH� EDFWpULRORJLH� FOLQLTXH�� G
DEDQGRQQHU� OHV� UpIpUHQFHV� j� GHV� WHFKQLTXHV� GH� FRQWU{OH� GH
FRQFHQWUDWLRQV� SODVPDWLTXHV� TXL�� FHUWHV�� RQW� SURXYp� OHXU� HIILFDFLWp������ VRQW� HQFRUH� WUqV
XWLOLVpHV�HQ�SUDWLTXH�FOLQLTXH�FRXUDQWH�PDLV�TXL�VRQW�SURJUHVVLYHPHQW�PRLQV�VROOLFLWpHV��QRXV
HQ�GpYHORSSHURQV�FHUWDLQHV�UDLVRQV�SDU�OD�VXLWH����HW��j�OD�SODFH�GH�GpYHORSSHU��� �L�� OHV�JUDQGV
SULQFLSHV� GH� O
DGDSWDWLRQ� GH� SRVRORJLH� GHV� DQWL�LQIHFWLHX[� TXL� VRQW� j� OD� EDVH� GHV� WHFKQLTXHV
PRGHUQHV� GpVRUPDLV� GLVSRQLEOHV� DILQ� GH� SUpSDUHU� O
LQIHFWLRORJXH� DX[� EDVHV� WKpRULTXHV� GHV
WHFKQLTXHV� IXWXUHV�� �LL�� XQH� UHYXH� JpQpUDOH� GHV� LQGLFHV� GpMj� DVVH]� ODUJHPHQW� XWLOLVpV� HW� GHV
PRGqOHV� SKDUPDFRG\QDPLTXHV� G
DFWLRQ� GHV� DQWLELRWLTXHV� VXVFHSWLEOHV� G
rWUH� XWLOLVpV� GDQV� XQ
IXWXU�SURFKH�SDU�OHV�PRGpOLVDWLRQV�SKDUPDFRFLQpWLTXH���SKDUPDFRG\QDPLTXH�FOLQLTXHV�G
DFWLRQ
GHV�DQWLELRWLTXHV��&HSHQGDQW��GDQV�XQH�WURLVLqPH�HW�GHUQLqUH�SDUWLH���LLL��QRXV�DYRQV�FRQWLQXp
G
LQGLTXHU� OHV� DWWLWXGHV� SUDWLTXHV� GH� SKDUPDFRFLQpWLTXH� FOLQLTXH�� GpVRUPDLV� FRQVDFUpHV� SDU
O
XVDJH��TXL�SHUPHWWHQW��j�PRLQGUH�FR�W��G
LQWpJUHU�FHUWDLQV�GHV�DVSHFWV�SKDUPDFRG\QDPLTXHV
OHV�SOXV�UpFHQWV�
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/D�WKpRULH�GH�O
DGDSWDWLRQ�GH�SRVRORJLH�VH�UpIqUH�DX�FRQWU{OH�GH�V\VWqPHV��8Q�V\VWqPH
GH� FRQWU{OH� HVW� OXL�PrPH� XQ� HQVHPEOH� GH� FRPSRVDQWV� FRQQHFWpV� GH�PDQLqUH� j� FRPPDQGHU�
GLULJHU�RX�UpJXOHU�OXL�PrPH�RX�XQ�DXWUH�V\VWqPH��8Q�H[HPSOH�VLPSOH�HVW�FHOXL�G
XQ�WKHUPRVWDW
SLORWDQW�XQ�JULOO�SDLQ�pOHFWULTXH���O
LQWHQVLWp�SDUFRXUDQW�OD�UpVLVWDQFH��XQH�HQWUpH��HVW�DGDSWpH�
VHORQ�XQ�PRGqOH��SDU�OH�WKHUPRVWDW�HQ�IRQFWLRQ�GH�OD�WHPSpUDWXUH�TX
LO�PHVXUH��XQH�VRUWLH��HW
GHV� REMHFWLIV� TX
RQ� OXL� D� GpILQLV� �XQH� FLEOH� TXL� HVW� GDQV� FHW� H[HPSOH� XQH� WHPSpUDWXUH� j
DWWHLQGUH�HW�j�PDLQWHQLU�SHQGDQW�XQ�WHPSV�GRQQp���8Q�PRGqOH�QH�UHSURGXLW�TXH�FHUWDLQV�DVSHFWV
GX� V\VWqPH� FRQVLGpUp�� GH� OD� UpDOLWp� TXL� QRXV� LQWpUHVVH� ��� FH� Q
HVW� MDPDLV� XQH� UHSUpVHQWDWLRQ
H[DFWH�GX�SURFHVVXV�UpHO��ODTXHOOH�QH�SRXUUDLW�rWUH�WHQWpH�TX
DX�ULVTXH�GH�SHUGUH�OHV�DYDQWDJHV
GX�PRGqOH�SDU�UDSSRUW�DX�V\VWqPH�UpHO��(Q�HIIHW��OH�PRGqOH�GRLW�rWUH�FRQVWUXLW�HQ�IRQFWLRQ�GHV
REMHFWLIV�SRXUVXLYLV�HW�GHV�pOpPHQWV�PDMHXUV�TXL� SHUPHWWHQW� GH� OHV� UpDOLVHU��$LQVL�� HQ� FH�TXL
QRXV� FRQFHUQH�� OH� FRQWU{OH� GH� OD� WKpUDSHXWLTXH� TXL� HVW� O
REMHFWLI� IL[p�� ,O� HVW� LQXWLOH�� YRLUH
QXLVLEOH�� GH� FRPSOLTXHU� FH� PRGqOH� SOXV� TXH� QpFHVVDLUH�� G
DXWDQW� SOXV� TXH�� SRXU� O
LPDJLQHU
FRPPH� SRXU� O
XWLOLVHU� SDU� OD� VXLWH�� LO� IDXW� GLVSRVHU� GH� VXIILVDPPHQW� G
LQIRUPDWLRQV�� 'H� OD
ULFKHVVH� GHV� FRQQDLVVDQFHV� GLVSRQLEOHV�� HQ� JpQpUDO� �SDUDPqWUHV�� GHVFULSWHXUV� SK\VLRORJLTXHV
RX� FRYDULDEOHV�� PpFDQLVPHV� DQWLEDFWpULHQV��� HW� SRXU� FKDTXH� FDV� SDUWLFXOLHU� �PHVXUHV
UpDOLVpHV� DQWKURSRPpWULTXHV�� ELRORJLTXHV�� SKDUPDFRORJLTXHV���� GpSHQG� OH� VXFFqV� GH� OD
PRGpOLVDWLRQ� HW� SDU�Oj� PrPH� GH� O
DGDSWDWLRQ� GH� SRVRORJLH�� /HV� FRQQDLVVDQFHV� GHYURQW
SHUPHWWUH� G
pWDEOLU� OD� VWUXFWXUH� GX� PRGqOH�� G
DYRLU� XQH� LGpH� GHV� YDOHXUV� SRVVLEOHV� GH� VHV
SDUDPqWUHV� HW� GH� GpILQLU� OHV� FRQGLWLRQV� LQLWLDOHV� DYDQW� WRXWH� VLPXODWLRQ�� /HV� FRQGLWLRQV
LQLWLDOHV� HW� OHV� SDUDPqWUHV� GX� PRGqOH� SHXYHQW� rWUH� IL[pV� LQLWLDOHPHQW� PDLV� GRLYHQW� rWUH
UppYDOXpV�SpULRGLTXHPHQW�

(Q�SKDUPDFRFLQpWLTXH�FOLQLTXH��XQ�PRGqOH�PDWKpPDWLTXH�GpFULYDQW� OH�FRPSRUWHPHQW
GX� PpGLFDPHQW� GDQV� O
RUJDQLVPH� GX� SDWLHQW�� HVW� XWLOLVp� SRXU� VLPXOHU� HW� GRQF� SUpGLUH�
SDUDOOqOHPHQW�j�O
DGPLQLVWUDWLRQ�UpHOOH�GX�PpGLFDPHQW��GHV�UpSRQVHV�j�GHV�HQWUpHV�QXPpULTXHV�
'DQV� OH� FDV� G
XQH� UHSUpVHQWDWLRQ� FRPSDUWLPHQWDOH�� OH� PRGqOH� PDWKpPDWLTXH� SHXW� rWUH
UHSUpVHQWp�SDU�XQ�HQVHPEOH�G
pTXDWLRQV�GLIIpUHQWLHOOHV��GH�FRQGLWLRQV�LQLWLDOHV�HW�GH�OLPLWHV
�LVVXHV� GH� OD� SK\VLTXH� RX� GH� OD� SK\VLRORJLH��� 'DQV� O
XQH� DX� PRLQV� GH� FHV� pTXDWLRQV� HVW
LQFRUSRUp�XQ�YHFWHXU�G
HQWUpHV�FRUUHVSRQGDQW�DX[�GRVHV�VXFFHVVLYHPHQW�DGPLQLVWUpHV���WRXWHV
SHXYHQW� FRPSRUWHU� XQ� WHUPH� FRUUHVSRQGDQW� DX[� GLIIpUHQWV� EUXLWV� GX� V\VWqPH�� /
pWDW� GX
V\VWqPH�� j� XQ� LQVWDQW� GRQQp�� HVW� XQ� UpVXPp� GH� WRXWH� O
LQIRUPDWLRQ� GLVSRQLEOH� VXU� VRQ� SDVVp
VXVFHSWLEOH�G
LQIOXHQFHU�VRQ�IXWXU������

/HV�SUHPLqUHV�WHQWDWLYHV�GH�PRGpOLVDWLRQ�HW�GH�FRQWU{OH�GHV�V\VWqPHV�DQWL�LQIHFWLHX[��
K{WH� �� PLFURRUJDQLVPH� RQW� pWp� H[FOXVLYHPHQW� SKDUPDFRFLQpWLTXHV�� (Q� HIIHW� OHV� SUHPLqUHV
YHUVLRQV� GHV� ORJLFLHOV� G
DGDSWDWLRQ� GH� SRVRORJLH� �86&
3DFN�� 3.6���� XWLOLVpHV� HQ� VLWXDWLRQ
FOLQLTXH�Q
XWLOLVDLHQW�TXH�GHV�PRGqOHV�SKDUPDFRFLQpWLTXHV����FRPSDUWLPHQWDX[�OLQpDLUHV��j�XQ
RX�GHX[�FRPSDUWLPHQWV��DYHF�RX�VDQV�FRPSDUWLPHQW�G
DEVRUSWLRQ������

&HV� PRGqOHV� pWDLHQW� UHPDUTXDEOHPHQW� ELHQ� DGDSWpV� SRXU� GpFULUH� HW� FRQWU{OHU� OH
FRPSRUWHPHQW� SKDUPDFRFLQpWLTXH� GHV� DPLQRVLGHV� HW� GHV� JO\FRSHSWLGHV�� $YHF� HX[�� LO� pWDLW
SRVVLEOH� GH� SUpGLUH� OHV� FRQFHQWUDWLRQV� VDQJXLQHV� �FHQWUDOHV�� HW� pYHQWXHOOHPHQW� SpULSKpULTXHV
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�VLPXOpHV� GDQV� XQ� FRPSDUWLPHQW� SpULSKpULTXH� YLUWXHO�� HQ� PpGLFDPHQW� DSUqV� LQMHFWLRQ
LQWUDYHLQHXVH�� LQWUDPXVFXODLUH��YRLUH�DGPLQLVWUDWLRQ�RUDOH�SRXU�G
DXWUHV�TXH�OHV�SURGXLWV�FLWpV
FL�GHVVXV� ����� ���� �� XQ� H[HPSOH� JUDSKLTXH� G
XQ� WHO� VXLYL� WKpUDSHXWLTXH� HQ� WHUPH� GH
FRQFHQWUDWLRQV�SODVPDWLTXHV�HVW�SUpVHQWp�GDQV�OD�GHUQLqUH�SDUWLH�GH�FH�FKDSLWUH�

0DLV�j�SDUWLU�GH�FHV�SUpGLFWLRQV��LO�UHVWDLW�QpFHVVDLUH�G
H[WUDSROHU�HQ�WHUPHV�GH�WR[LFLWp�
G
HIILFDFLWp� RX� WRXW� VLPSOHPHQW� GH� GLIIXVLRQ� VXU� OHV� OLHX[� G
DFWLRQ� GH� O
DQWLELRWLTXH�� &
HVW� OD
UDLVRQ�SRXU� ODTXHOOH�QRXV�DYRQV�HQYLVDJp��GDQV�FHUWDLQHV� LQIHFWLRQV��GH�FRPSOpWHU�FH�PRGqOH
SKDUPDFRFLQpWLTXH� G
XQ�PRGqOH� SK\VLR�SDWKRORJLTXH� VRXV� OD� IRUPH� G
XQ� FRPSDUWLPHQW� GH
GLIIXVLRQ� FRQQHFWDEOH�� VHORQ� QpFHVVLWpV� DX� FRPSDUWLPHQW� FHQWUDO� RX� DX� FRPSDUWLPHQW
SpULSKpULTXH������

/H�SUHPLHU�PRGqOH�GH�GLIIXVLRQ�UDGLDOH�D�pWp�GpYHORSSp�SRXU�VLPXOHU�OHV�FRQFHQWUDWLRQV
j� GLIIpUHQWV� QLYHDX[� G
XQH� YpJpWDWLRQ� G
HQGRFDUGLWH� LQIHFWLHXVH� ����� /HV� WUDLWHPHQWV� GH
O
HQGRFDUGLWH�QpFHVVLWHQW�JpQpUDOHPHQW�XQH�DQWLELRWKpUDSLH�SURORQJpH��/
LQGLYLGXDOLVDWLRQ�GHV
UpJLPHV� SRVRORJLTXHV� D� UHQGX� SRVVLEOH� GH� WHOOHV� WKpUDSHXWLTXHV� PrPH� FKH]� GHV� SDWLHQWV
SUpVHQWDQW� XQH� IRQFWLRQ� UpQDOH� WUqV� DOWpUpH� ������ 'H� WHOV� PRGqOHV� SK\VLRSDWKRORJLTXHV� GH
GLIIXVLRQ� RQW�PRQWUp� ���� OH� ELHQ�IRQGp� GHV� UqJOHV� HPSLULTXHV� GH� WUDLWHPHQW� GH� O
HQGRFDUGLWH
LQIHFWLHXVH� �� QpFHVVLWp� G
XQ� WUDLWHPHQW� j� OD� IRLV� OH� SOXV� SUpFRFH� SRVVLEOH�� VXIILVDPPHQW
SURORQJp� HW� VXUWRXW� j� GHV� GRVHV� FRQVpTXHQWHV� SRXU� SHUPHWWUH� GHV� FRQFHQWUDWLRQV� DFWLYHV� DX
FRHXU�GH�OD�YpJpWDWLRQ��PHWWDQW�j�SURILW�OD�QRWLRQ�GH�FRQFHQWUDWLRQ�GpSHQGDQFH�GHV�DPLQRVLGHV
�FHWWH� QRWLRQ� VHUD� GLVFXWpH� SOXV� ORLQ��� &HSHQGDQW� OH� SUREOqPH� GH� O
HIILFDFLWp� �� GH� OD
SKDUPDFRG\QDPLH� �� GHPHXUH� ��� FHWWH� PRGpOLVDWLRQ� SK\VLRSDWKRORJLTXH� QpFHVVLWH� WRXMRXUV
G
H[WUDSROHU�HQ�WHUPHV�G
HIILFDFLWp�j�SDUWLU�GH�YDOHXUV�GH�FRQFHQWUDWLRQV�HQ�DQWLELRWLTXHV��&©HVW
OD�UDLVRQ�SRXU�ODTXHOOH�LO�HVW�GpVRUPDLV�SRVVLEOH�GH�UDFFRUGHU�j�FHV�PRGqOHV�SKDUPDFRFLQpWLTXH
��SK\VLRSDWKRORJLTXH�GHV�PRGqOHV�SKDUPDFRG\QDPLTXHV�G
DFWLRQ�GHV�DQWLELRWLTXHV������

/H� PRGqOH� GH� +LOO� HVW� ODUJHPHQW� XWLOLVp� HQ� SKDUPDFRORJLH� SRXU� WUDLWHU� GHV� GRQQpHV
H[SpULPHQWDOHV�LQ�YLWUR��RUJDQHV�LVROpV��RX�LQ�YLYR��DQLPDOHV���=KL�O
D�SURSRVp�SRXU�UHSUpVHQWHU
O
DQWDJRQLVPH�HQWUH� OD�FURLVVDQFH�EDFWpULHQQH�HW� OD�EDFWpULFLGLH��������/L� O
D�FRPSOH[LILp� �����
/HV� FRPSDUDLVRQV� HQWUH� FH� PRGqOH� SKDUPDFRG\QDPLTXH� GH� EDFWpULFLGLH� HW� OHV� LQGLFHV� GH
EDFWpULFLGLH�JpQpUDOHPHQW�HQ�XVDJH��GLWV��SDUDPqWUHV�SKDUPDFRG\QDPLTXHV���RQW�pWp�IDLWHV�����
,O�HVW�FHSHQGDQW�QpFHVVDLUH�GH�SUpFLVHU�GDQV�TXHOOHV�FRQGLWLRQV�GH�WHOV�PRGqOHV�SHUPHWWHQW�GH
SUpGLUH�RX�GH�VLPXOHU�O
pYROXWLRQ�FOLQLTXH�

5HPDUTXRQV� GpMj� TXH� OHV�PRGqOHV� SUpFpGHQWV� QH� VRQW� DGDSWpV� TX
j� GHV� DQWLELRWLTXHV
SDV�RX�WUqV�IDLEOHPHQW�OLpV�DX[�SURWpLQHV�SODVPDWLTXHV�HW�QH�SUHQQHQW�SDV�QRQ�SOXV�HQ�FRPSWH
O
pYHQWXHOOH�IL[DWLRQ�VXU�GHV�VLWHV�G
DFWLRQ�RX�OLHX[�GH�SHUWH��,O�HVW�SRVVLEOH�FHSHQGDQW�GH�JpUHU
OD� IL[DWLRQ�SURWpLTXH�HQ�DMRXWDQW�j�FHV�PRGqOHV�XQ�FRPSDUWLPHQW�YLUWXHO� �GRQF�XQH�pTXDWLRQ
GLIIpUHQWLHOOH�PRGLILDQW�OHV�SUpFpGHQWHV��UHSUpVHQWDQW�FHWWH�FDSWDWLRQ�UpYHUVLEOH��4XHO�TXH�VRLW
OH�FRPSDUWLPHQW�GX�OLHX�G
DFWLRQ��VHXOH�OD�IUDFWLRQ�OLEUH�HVW�DFWLYH�

����� 7+(5$3(87,48(� �$17,%,27,48(� �� '(7(50,1,67(� 28
$/($72,5(�"

/RUVTXH�OH�GpWHUPLQLVPH���FRQFHSWLRQ�PpFDQLTXH�FODVVLTXH�QHZWRQQLHQQH���V
DSSOLTXH
j�XQ�V\VWqPH���QRXV�GHYRQV�>SRXYRQV@�HQYLVDJHU� O
pWDW�SUpVHQW�GH� O
XQLYHUV� >FHOXL�FL@�FRPPH
O
HIIHW�GH�VRQ�pWDW�DQWpULHXU��HW�FRPPH�OD�FDXVH�GH�FHOXL�TXL�YD�VXLYUH���3�6��/DSODFH���������FH
TXL�QpFHVVLWH��L��GH�FRQQDvWUH�OD�ORL��OH�PRGqOH��TXL�SHXW�OH�UHSUpVHQWHU���LL��DYHF�XQH�SUpFLVLRQ



�

DGpTXDWH� G
rWUH� FDSDEOH� GH� IDLUH� GHV� REVHUYDWLRQV� VXU� OH� FRPSRUWHPHQW� GX� V\VWqPH� �� �LLL��GH
V
DVVXUHU�GH�UHODWLRQV�OLQpDLUHV�HQWUH�HQWUpHV�HW�VRUWLHV�SDU�UDSSRUW�DX[�SDUDPqWUHV�GX�PRGqOH�
GDQV�XQ�HQYLURQQHPHQW�SDV�WURS�EUXLWp�������/HV�FRQGLWLRQV�SUpFpGHQWHV�Q
H[FOXHQW�PDOJUp�WRXW
SDV�OH�ULVTXH�G
XQ�FKDRV�GpWHUPLQLVWH�

/RUVTXH� OHV� FRQGLWLRQV�SUpFpGHQWHV�QH� VRQW�SDV� UpXQLHV�� OH� FRPSRUWHPHQW� GX�PRGqOH
SHXW�rWUH�FRQVLGpUp�FRPPH�VWRFKDVWLTXH��DOpDWRLUH��HW�GDQV�FHWWH�FRQMRQFWXUH�O
pWDW�GX�V\VWqPH
j� XQ� LQVWDQW� �Q�� QH� SHXW� rWUH� GpFULW� TX
HQ� IRQFWLRQ� GH� O
pWDW� LPPpGLDWHPHQW� DQWpULHXU� �Q����
FRPPH�GDQV�OH�FDV�GX�PRXYHPHQW�EURZQLHQ��LO�V
DJLW�DORUV�G
XQ�SURFHVVXV�PDUNRYLHQ�

/HV� PRGqOHV� SKDUPDFRFLQpWLTXHV� VLPSOHV� �FRPSDUWLPHQWDX[�� G
RUGUH� ��� VDQV
PpFDQLVPH�VDWXUDEOH��OLQpDLUHV��SHUPHWWHQW�G
rWUH�GpWHUPLQLVWH��HW�j�SDUWLU�GH�OD�UHFRQVWUXFWLRQ
GX�SDVVp��j�FRQGLWLRQ�TX
DX�GpEXW�GH�OD�WKpUDSHXWLTXH���G
DSSOLFDWLRQ�GH�OD�FRPPDQGH���j��W����
OHV� FRQFHQWUDWLRQV� HQ� PpGLFDPHQW� VRLHQW� QXOOHV��� GH� SUpGLUH� OHV� FRQFHQWUDWLRQV� IXWXUHV�
VpULTXHV�RX�SpULSKpULTXHV��HQ�PpGLFDPHQW�� WKpRULTXHPHQW�G
XQ� WHPSV��W���j� �W���v���(Q�SOXV
GHV�SUHPLqUHV�PHVXUHV�GH�FRQFHQWUDWLRQV�HQ�PpGLFDPHQW��LOV�SHXYHQW�XWLOLVHU�XQH�LQIRUPDWLRQ
LQLWLDOH� �GHV� YDOHXUV� LQLWLDOHV� SRXU� OHV� SDUDPqWUHV��� VRXV� IRUPH� GH� SUREDELOLWpV� D� SULRUL
DFWXDOLVpH�SpULRGLTXHPHQW�SDU�OD�VXLWH�

'qV�TX
LO�HVW�QpFHVVDLUH�GH�UHFRXULU�j�GHV�PRGqOHV�SOXV�FRPSOH[HV��G
RUGUH����DYHF�GHV
PpFDQLVPHV� VDWXUDEOHV�� SKDUPDFRFLQpWLTXHV� �� SKDUPDFRG\QDPLTXHV� HQ� SDUWLFXOLHU�
QRQ�OLQpDLUHV��� O
DSSURFKH� GpWHUPLQLVWH� Q
HVW� SOXV� SRVVLEOH�� QRWDPPHQW� HQ� UDLVRQ� GH� QRQ
OLQpDULWpV� LQWURGXLVDQW� OD� SRVVLELOLWp� G
DWWUDFWHXUV� WUqV� GLIIpUHQWV� HQ� IRQFWLRQ� G
XQH� OpJqUH
YDULDWLRQ�GHV�SDUDPqWUHV�HVWLPpV��VHQVLELOLWp�DX[�FRQGLWLRQV�LQLWLDOHV���'
DXWUH�SDUW�� OHV�EUXLWV
HW� SHUWXUEDWLRQV� FRQVWLWXDQW� GHV� HQWUpHV� DOpDWRLUHV�� XQ� V\VWqPH� SKDUPDFRFLQpWLTXH� Q
HVW
GpWHUPLQLVWH�TX
HQ�SUHPLqUH�DSSUR[LPDWLRQ�� GRQF� VWRFKDVWLTXH�SDU� VRXFL� GH�JpQpUDOLWp�� ,O� HVW
DORUV� QpFHVVDLUH� G
XWLOLVHU� GHV� DSSURFKHV� VWRFKDVWLTXHV� TXL� IRXUQLVVHQW� GHV� SUREDELOLWpV� GH
WUDMHFWRLUHV�KRUL]RQ�SDU�KRUL]RQ��XQ�KRUL]RQ��DX�VHQV�G
XQH�SHUVSHFWLYH�VXU� O
DYHQLU��pWDQW�XQ
LQWHUYDOOH�GH�WHPSV�LQFOXDQW�GHV�pYpQHPHQWV��GRVHV�DGPLQLVWUpHV��PHVXUHV�GH�FRQFHQWUDWLRQV�
FKDQJHPHQW�GH�YDULDEOHV�FOLQLTXHV�������$LQVL��GDQV�XQ�KRUL]RQ��Q���OHV�SUREDELOLWpV�SRVWpULHXUHV
GX� SUpFpGHQW� �Q���� VRQW� XWLOLVpHV� FRPPH� LQIRUPDWLRQV� D� SULRUL� HW� DFWXDOLVpHV� �GRQF� D
SRVWHULRUL��SRXU�GHYHQLU�OHV�D�SULRUL�GX�VXLYDQW��Q����

(Q� IDLW�� PrPH� VDQV� UHFRXULU� DX[� WHFKQLTXHV� UpFHQWHV� G
DGDSWDWLRQ� GH� SRVRORJLH�� FHV
FRQFHSWV�VRQW�GpMj�FRXUDPPHQW�XWLOLVpV�SDU�O
LQIHFWLRORJXH�

� �����3262/2*,(�),;e(�$�35,25,

'DQV�OD�SUDWLTXH�PpGLFDOH�DFWXHOOH��O
XWLOLVDWLRQ�G
XQH�SRVRORJLH�IL[H��TXHOOH�TXH�VRLW�OD
VLWXDWLRQ� FOLQLTXH�� UpVXOWH� GH� O
DVVLPLODWLRQ� GH� WRXV� OHV� SDWLHQWV� WUDLWpV� j� XQ� PRGqOH
SKDUPDFRFLQpWLTXH�VWDQGDUG�GRQW�OHV�SDUDPqWUHV��DX�YX�GHV�pWXGHV�FOLQLTXHV�SUp�$�0�0���RQW
pWp�IL[pV�j�XQH�YDOHXU�GH�UpIpUHQFH��WHFKQLTXH������SDU�H[HPSOH��UR[\WKURP\FLQH�����PJ����IRLV
SDU� MRXU�� OH� VRXKDLW� GH� O
LQGXVWULHO� pWDQW� GH� PRQWUHU� SDU� OHV� pWXGHV� GH� SKDUPDFRFLQpWLTXH
H[SpULPHQWDOH�TX
LO�HVW�SRVVLEOH��G
RXEOLHU��SDU�OD�VXLWH�HQ�FOLQLTXH�O
pWDSH�SKDUPDFRFLQpWLTXH
HW� GH� GRQQHU� XQH� SRVRORJLH� VWDQGDUG� SRXU� XQH� PrPH� UpSRQVH� GH� OD� WRWDOLWp� GH� O
HVSqFH
KXPDLQH��F
HVW�SRVVLEOH�ORUVTXH�OD�]RQH�WKpUDSHXWLTXH�HVW�ODUJH�HW�OD�YDULDELOLWp�IDLEOH�RX�VDQV
FRQVpTXHQFH�VXU�OHV�SKDVHV�SKDUPDFRFLQpWLTXH�HW�SKDUPDFRG\QDPLTXH�



�

�����3262/2*,(�$'$37e(�3$5�'(6�&29$5,$%/(6

4XDQG� FHV� SRVRORJLHV� VWDQGDUG� VRQW� DGDSWpHV� HQ� IRQFWLRQ� GH� GHVFULSWHXUV� FOLQLTXHV�
FRPPH� SDU� H[HPSOH� �� OH� SRLGV�� O
kJH� RX� OD� FODLUDQFH� GH� OD� FUpDWLQLQH�� XQH� LQIRUPDWLRQ
VXSSOpPHQWDLUH� SHUVRQQDOLVH� GpMj� OHV� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� IL[pV� LQLWLDOHPHQW�� ,O� D
pWp� PRQWUp� DX� SUpDODEOH� TXH� FHV� GHVFULSWHXUV� FOLQLTXHV�� RX� FRYDULDEOHV�� VRQW� GHV� YDULDEOHV
FRUUpOpHV� DX[� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� DX� VHLQ� GH� OD� SRSXODWLRQ� WUDLWpH� HW� TX
LO� HVW
QpFHVVDLUH�G
HQ� WHQLU�FRPSWH�SRXU�pYLWHU� OH�VRXV�GRVDJH�RX� O
DFFXPXODWLRQ��3DU�H[HPSOH�� LO� D
pWp� GpPRQWUp�� DX� QLYHDX� SRSXODWLRQQHO�� TX
LO� H[LVWDLW� XQH� FRUUpODWLRQ� HQWUH� OD� FRQVWDQWH
G
pOLPLQDWLRQ�WRWDOH��.HO��GHV�DPLQRVLGHV�HW�OD�FODLUDQFH�GH�OD�FUpDWLQLQH��&&U���

.HO� �.V�
�&&U���.L

.L�UHSUpVHQWDQW�O
pOLPLQDWLRQ�QRQ�UpQDOH�HW�.V�OD�SHQWH�G
pOLPLQDWLRQ�UpQDOH�������/
XWLOLVDWLRQ
LQWXLWLYH� GH� FHV� UpJUHVVLRQV� OLQpDLUHV� SRXU� PRGLILHU� OHV� SRVRORJLHV� VH� IDLW� VRXYHQW� SDU
O
LQWHUPpGLDLUH�GH�UqJOHV�GH�WURLV��GH�UpJOHWWHV�RX�G
DEDTXHV��'H�WHOOHV�WHFKQLTXHV�QH�VRQW�SOXV
XWLOLVDEOHV� ORUVTXH� SOXVLHXUV� FRYDULDEOHV� DIIHFWHQW� VLPXOWDQpPHQW� SOXVLHXUV� SDUDPqWUHV
SKDUPDFRFLQpWLTXHV� �SDU� H[HPSOH� OH� SRLGV� HW� OD� FODLUDQFH� GH� OD� FUpDWLQLQH� PRGLILDQW
VLPXOWDQpPHQW�HW�UHVSHFWLYHPHQW�OH�YROXPH�GH�GLVWULEXWLRQ�HW�OD�FRQVWDQWH�G
pOLPLQDWLRQ�GH�OD
YDQFRP\FLQH��� ,O� HVW� DORUV� SOXV� VLPSOH� GH� UHFRXULU� j� XQH� VLPXODWLRQ� DYHF� OHV� SDUDPqWUHV
LQLWLDX[�PRGLILpV�VLPXOWDQpPHQW�SDU�OHV�FRYDULDEOHV��WHFKQLTXH����

�����(67,0$7,21�,1',9,'8(//(�'(6�3$5$0¹75(6�3$5�5e*5(66,21

3RXU�XQ�FHUWDLQ�QRPEUH�GH�PpGLFDPHQWV��XQH�PDUJH�WKpUDSHXWLTXH�pWURLWH�HVW�DVVRFLpH
j�XQH� LPSRUWDQWH�YDULDELOLWp�GHV�SDUDPqWUHV�SKDUPDFRFLQpWLTXHV� VDQV�rWUH�H[SOLFDEOH�SDU�GHV
FRYDULDEOHV�DLVpPHQW�DFFHVVLEOHV��SDU�H[HPSOH�OH�SKpQRW\SH���,O�HVW�DORUV�QpFHVVDLUH�GH�UHFRXULU
j� GHV� PHVXUHV� GH� FRQFHQWUDWLRQV� SODVPDWLTXHV� SRXU� HVWLPHU� OHV� SDUDPqWUHV
SKDUPDFRFLQpWLTXHV�LQGLYLGXHOV�SDU�GHV�WHFKQLTXHV�GH�UpJUHVVLRQ��UHSUpVHQWpHV�j�O
RULJLQH�SDU
FHOOHV�GH�UpJUHVVLRQ�OLQpDLUH�VXU�SDSLHU�VHPL�ORJDULWKPLTXH��/HV�WHFKQLTXHV�GH�UpJUHVVLRQ�QRQ
OLQpDLUH� pYLWHQW� GpVRUPDLV� FHWWH� WUDQVIRUPDWLRQ� ORJDULWKPLTXH� TXL� LQWURGXLVDLW�� SDU
DQDPRUSKRVH��XQ�PRGqOH�VXSSOpPHQWDLUH�HW�QH�SHUPHWWDLW�SDV�XQH�JHVWLRQ�FRUUHFWH�GH�O
HUUHXU
DVVRFLpH� j� OD� PHVXUH� �� HOOHV� SHUPHWWHQW� G
HVWLPHU� OHV� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� G
XQ
PpGLFDPHQW�HQ�VLWXDWLRQ�FOLQLTXH�DYHF��DGPLQLVWUDWLRQV�UpSpWpHV�HW�PHVXUH�GHV�FRQFHQWUDWLRQV
SODVPDWLTXHV� DSUqV� GLIIpUHQWHV� GRVHV�� WRXW� FHOD� VDQV� DYRLU� EHVRLQ� G
DWWHQGUH� O
pTXLOLEUH
�WHUPLQRORJLH� SKDUPDFRFLQpWLTXH�� RX� SOXV� H[DFWHPHQW� HQ� WHUPHV� G
DXWRPDWLTXH� OH� UpJLPH
SHUPDQHQW��(OOHV�IRQW�DSSHO�j�GLIIpUHQWHV�SURFpGXUHV�G
RSWLPLVDWLRQ��QRWDPPHQW�j�FHOOHV�GLWHV
GLUHFWHV��FRPPH�FHOOH�GX�VLPSOH[H� VHORQ�1HOGHU�HW�0HDG��/HV� WHFKQLTXHV�GH� UpJUHVVLRQ�QRQ
OLQpDLUH�SRQGpUpHV�DVVRFLHQW�GH�SOXV�XQH�FUpGLELOLWp��LQIRUPDWLRQ�GH�)LVKHU��j�FKDTXH�PHVXUH
�WHFKQLTXH�����0DOKHXUHXVHPHQW� FHV� WHFKQLTXHV�� IDFH� j�XQ� QRXYHDX� FDV�� QH� SUHQQHQW� SDV� HQ
FRPSWH�O
H[SpULHQFH�DQWpULHXUHPHQW�DFTXLVH�VXU�FH�W\SH�GH�SDWLHQW��HOOHV�IRUFHQW�O
LQIHFWLRORJXH
j��RXEOLHU��VRQ�H[SpULHQFH�SDVVpH��HW�QpFHVVLWHQW�XQ�QRPEUH�LPSRUWDQW�GH�SUpOqYHPHQWV��PrPH
SRXU�GHV�PRGqOHV�DVVH]�VLPSOHV������

�����(67,0$7,21��%$<e6,(11(�

/HV�WHFKQLTXHV�G
HVWLPDWLRQ�GLWHV��%D\pVLHQQHV��SDOOLHQW�OHV�LQFRQYpQLHQWV�GH�FKDFXQH
GHV� WHFKQLTXHV� SUpFpGHQWHV� HQ� OHV� DVVRFLDQW��8QH� LQIRUPDWLRQ�D� SULRUL� VXU� OD� SRSXODWLRQ� HVW
G
HPEOpH�XWLOLVpH��WHFKQLTXH�����DVVRFLpH�j�O
LQFRUSRUDWLRQ�GH�FRYDULDEOHV��WHFKQLTXH����HW�DX[



�

UpVXOWDWV� GHV� GRVDJHV� VDQJXLQV� GH� PpGLFDPHQWV� �WHFKQLTXH� ���� (OOHV� VRQW� XWLOLVDEOHV� GqV� OD
SUHPLqUH� PHVXUH� GH� FRQFHQWUDWLRQ�� VDQV� TX
LO� VRLW� QpFHVVDLUH� G
DWWHQGUH� OH� UpJLPH
SHUPDQHQW������� (OOHV� VRQW� GLWHV� %D\pVLHQQHV� FDU� HOOHV� IRQW� DSSHO� DX[� SUREDELOLWpV
FRQGLWLRQQHOOHV� �� � j� XQH� LQIRUPDWLRQ� LQLWLDOH� D� SULRUL� VXU� OHV� SDUDPqWUHV� DX� VHLQ� GH� OD
SRSXODWLRQ�GH�UpIpUHQFH�VRXV�OD�IRUPH�G
XQH�GHQVLWp�GH�SUREDELOLWp� MRLQWLYH�JDXVVLHQQH��HOOHV
VXEVWLWXHQW��DX�IXU�HW�j�PHVXUH�GHV�HVWLPDWLRQV��XQH�LQIRUPDWLRQ�DFWXDOLVpH�D�SRVWHULRUL�

$� O
DEVHQFH� WRWDOH�G
LQIRUPDWLRQ� IDFH� j� XQ� QRXYHDX� SDWLHQW�� OH� WKpUDSHXWH� YD� SUpIpUHU
XWLOLVHU�XQH�LQIRUPDWLRQ��PrPH�V
LO�OD�VDLW�LPSDUIDLWH��SDUWLHOOHPHQW�DGDSWpH�RX�LQFRPSOqWH��'qV
TXH�SRVVLEOH��LO�DFWXDOLVHUD�FHWWH�LQIRUPDWLRQ�HW�OD�SHUVRQQDOLVHUD��HQ�SURFpGDQW�j�GHV�PHVXUHV�
PrPH� V
LO� OHV� VDLW� HQWDFKpHV� G
HUUHXUV� HW� G
LPSUpFLVLRQV�� /
DOJRULWKPH� YD� DORUV� FRPELQHU� FHV
LQIRUPDWLRQV� HQ� OHV� SRQGpUDQW� GH� OHXUV� LQFHUWLWXGHV� UHVSHFWLYHV� �� Q
HVW�FH� SDV� DLQVL� TXH� OH
FOLQLFLHQ�SURFqGH�GDQV�VD�SUDWLTXH�TXRWLGLHQQH�HW�PrPH�HQ�GHKRUV�GH�VD�SURIHVVLRQ��GDQV�OD�YLH
GH�WRXV�OHV�MRXUV�"

'LIIpUHQWHV� WHFKQLTXHV� DX[LOLDLUHV�� OD� '�RSWLPDOLWp� SDU� H[HPSOH�� SHUPHWWHQW� GH
SURSRVHU� OHV� WHPSV� GH� SUpOqYHPHQWV� IXWXUV� R�� O
LQIRUPDWLRQ� VXU� O
pWDW� GX� V\VWqPH� VHUD
PD[LPDOH�� 0DLV� OHV� HVWLPDWHXUV� %D\pVLHQV� GHV� SDUDPqWUHV� �WHFKQLTXH� ���� V
LOV� JqUHQW� OHV
HUUHXUV� DVVRFLpHV� DX[� PHVXUHV� GHV� FRQFHQWUDWLRQV�� QH� SUHQQHQW� SDV� HQ� FRPSWH� OHV� DXWUHV
VRXUFHV� G
LQFHUWLWXGHV� �� HUUHXU� VXU� OH� PRGqOH�� GLWH� VWUXFWXUDOH�� HUUHXUV� VXU� OHV� WHPSV� GH
SUpOqYHPHQW� HW� G
DGPLQLVWUDWLRQ� RX� HQILQ� HUUHXU� VXU� OHV� GRVHV� DGPLQLVWUpHV�� (VVD\HU
G
LQFRUSRUHU� WRXWHV� FHV� HUUHXUV� HQ� �JRQIODQW�� OD� SDUW� GH� O
HUUHXU� DQDO\WLTXH� TXL� SRQGqUH� OHV
GRVDJHV� SODVPDWLTXHV�� HVW� XQ� SLV�DOOHU� TXL� V
pORLJQH� GH� OD� UpDOLWp�� (QILQ�� FHV� HVWLPDWHXUV
FDOFXOHQW� OHV� SDUDPqWUHV� GH� PRGqOHV� GpWHUPLQLVWHV�� FRPPH� SUpFpGHPPHQW� GpILQL�� WRXMRXUV
OLQpDLUHV�

�����(67,0(5�'(6�3$5$0¹75(6�3285�&2175¿/(5�81�6<67¹0(

$�SDUWLU�GH�O
HVWLPDWLRQ�GHV�SDUDPqWUHV��HQ�YHUWX�GX�SULQFLSH�GH�VpSDUDWLRQ�HVWLPDWLRQ
�� FRQWU{OH��� LO� HVW� SRVVLEOH�� GDQV� XQ� VHFRQG� WHPSV�� GH� FRQWU{OHU� OH� V\VWqPH� HW� GH� IDLUH� SDU
VLPXODWLRQ�GHV�SUpYLVLRQV�HQ�IRQFWLRQ�GHV�FLEOHV�TXH�VRXKDLWH�DWWHLQGUH�OH�FOLQLFLHQ�HW�GRQF�GH
GpILQLU� OD� WKpUDSHXWLTXH� IXWXUH�� &HOD� HVW� UpDOLVp� SDU� OD� GHX[LqPH� SDUWLH� GX� SURJUDPPH�� OH
FRQWU{OHXU��TXL�QpFHVVLWH�XQH�LQWHUYHQWLRQ�KXPDLQH��,O�V
DJLW�QRWDPPHQW�G
H[SULPHU�OHV�FLEOHV
j�DWWHLQGUH�VLPXOWDQpPHQW�HQ�WHUPH�G
HIILFDFLWp�HW�GH�WR[LFLWp��������HQ�IRQFWLRQ�GH�OD�JUDYLWp
GH�O
LQIHFWLRQ��TXHOOH�HVW�OD�FRQFHQWUDWLRQ�SODVPDWLTXH��SpULSKpULTXH�RX�WLVVXODLUH��TX
LO�VRXKDLWH
DWWHLQGUH��j�TXHO�PRPHQW�HW�SHQGDQW�FRPELHQ�GH�WHPSV�"�'H�PrPH��HQ�IRQFWLRQ�GX�ULVTXH�YLWDO
HQFRXUX�SDU�OH�SDWLHQW��TXHOOH�HVW�OD�FRQFHQWUDWLRQ�TX
LO�Q
DFFHSWH�SDV�GH�GpSDVVHU�HQ�WHUPH�GH
WR[LFLWp�HW�j�TXHO�PRPHQW�"�3OXV�JpQpUDOHPHQW��TXH�YHXW�RQ�FRQWU{OHU���GHV�FRQFHQWUDWLRQV��GHV
LQWHUYDOOHV� GH� WHPSV� HQWUH� FRQFHQWUDWLRQV�PD[LPD� HW�PLQLPD�� OD� GRVH� WRWDOH� DGPLQLVWUpH� RX
HQFRUH�OH�U\WKPH�G
DGPLQLVWUDWLRQ�OXL�PrPH�"

/HV�SDUDPqWUHV�HVWLPpV�VRQW�XWLOLVpV�SRXU�FRQWU{OHU�OH�V\VWqPH�GDQV�OH�IXWXU�HW�DWWHLQGUH
OHV� FLEOHV� IL[pHV��'DQV�XQ� SUHPLHU� WHPSV�� O
LQWHUYDOOH� SRVRORJLTXH� OH� SOXV� DGDSWp� HVW� FDOFXOp
SXLV�FRUULJp�HQ�IRQFWLRQ�GHV�SRVVLELOLWpV�GH�UpDOLVDWLRQ�SUDWLTXH���GDQV�XQ�GHX[LqPH��OHV�GRVHV
WKpRULTXHV� j� DGPLQLVWUHU� VRQW� PRGLILpHV� GH� OD� PrPH� PDQLqUH� �� HQILQ� VRQW� GpWHUPLQpV� OHV
PRPHQWV� RSWLPDX[� SRXU� GH� IXWXUV� SUpOqYHPHQWV� R�� O
LQIRUPDWLRQ� FROOHFWpH� VHUD
PD[LPDOH����������

�
&HWWH VROXWLRQ� ELHQ TXH VRXV�RSWLPDOH� HVW VRXYHQW DFFHSWpH HQ DXWRPDWLTXH�



�
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&HV�FRQWU{OHXUV��pJDOHPHQW�%D\pVLHQV�FDU�LOV�DFWXDOLVHQW�GHV�SUREDELOLWpV�LQLWLDOHV�IDFH�j
XQ� QRXYHDX� SDWLHQW�� VpOHFWLRQQHQW� GDQV� XQH� EDQTXH� GH� PRGqOHV� OHV� MHX[� GH� SDUDPqWUHV
SKDUPDFRFLQpWLTXHV� OHV�SOXV�SUREDEOHV�DX�VHLQ�G
XQ�HQVHPEOH�GH� MHX[�GH�SDUDPqWUHV�GDQV� OD
SRSXODWLRQ� FRQVLGpUpH� HW� FDOFXOHQW� OD� SRVRORJLH� SHUPHWWDQW� G
DWWHLQGUH�� j�PRLQGUH� FR�W� �DX
VHQV� JpQpUDO� GH� �SUL[� j� SD\HU�� HQ� YXH� G
XQ� EXW� GpWHUPLQp� �� �FRVW�WR�JR��� SDU� H[HPSOH
O
RSWLPLVDWLRQ�GH�O
HQVHPEOH�GHV�UHVVRXUFHV�QpFHVVDLUHV�SRXU�DWWHLQGUH�XQ�REMHFWLI�SUpFLV�DYHF
XQ� YpKLFXOH� SLORWp��� OD� FRQFHQWUDWLRQ�FLEOH� GpVLUpH�� 3RXU� XQ� KRUL]RQ� GRQQp�� LOV� SUHQQHQW� HQ
FRPSWH� OH� IDLW� TXH� OHV� SUpOqYHPHQWV� VRQW� XQH� FRQWUDLQWH� VXSSOpPHQWDLUH� �� GH�PrPH� TXH� OHV
REMHFWLIV� QRQ� UpDOLVpV� LPSRVHQW� GHV� SpQDOLWpV�� HOOHV�PrPHV� YDULDEOHV� VHORQ� OHV� VWUDWpJLHV� GH
FRPPDQGH�� $SSOLFDWLRQV� GH� OD� SURJUDPPDWLRQ� G\QDPLTXH� VWRFKDVWLTXH�� LOV� VRQW� j� PrPH
G
LQFRUSRUHU�OHV�GLYHUVHV�VRXUFHV�G
HUUHXU�SUpFpGHPPHQW�FLWpHV��DXWUHV�TXH�O
HUUHXU�GH�PHVXUH
GX� IHHGEDFN� �LFL� O
HUUHXU� VXU� OH� GRVDJH� SODVPDWLTXH� GX�PpGLFDPHQW�� O
HUUHXU� DQDO\WLTXH��� ,OV
VRQW�VWRFKDVWLTXHV��FRPPH�FHOD�D�pWp�SUpFpGHPPHQW�GpILQL��LOV�SHXYHQW�DORUV�FRQWU{OHU�GH�SOXV
ODUJHV�PRGqOHV��pYHQWXHOOHPHQW�QRQ�OLQpDLUHV������

����� /(� 5¿/(� '8� 3+$50$&2&,1e7,&,(1� &/,1,&,(1� (1
$17,%,27+(5$3,(

/H� U{OH� GX�SKDUPDFRFLQpWLFLHQ� HQ� DQWLELRWKpUDSLH� FRQVLVWH� QRQ� VHXOHPHQW� j� GRVHU
O
DQWLELRWLTXH� PDLV� DXVVL� HW� VXUWRXW� DX� SUpDODEOH� j� V
HQTXpULU� GH� OD� VLWXDWLRQ� FOLQLTXH�� GHV
REMHFWLIV� GX� FOLQLFLHQ� HW� j� FROOHFWHU� DYHF� VRLQ� O
LQIRUPDWLRQ� VXU� FH� TXL� D� GpMj� pWp� PHVXUp�
GpWHUPLQp��QRWp�HW�UpHOOHPHQW�DGPLQLVWUp�FKH]�OH�SDWLHQW��QRWDPPHQW�SDU� OHV� LQILUPLqUHV�HW� OH
ODERUDWRLUH� GH� PLFURELRORJLH�� 3XLV� LO� UpDOLVH� OHV� VLPXODWLRQV�� SURSRVH� GHV� VFKpPDV
SRVRORJLTXHV�HW�UHQG�XQ�DYLV�pFULW�HW�RUDO�j�O
LQIHFWLRORJXH�HQ�FKDUJH�GX�SDWLHQW�

������)8785(6�7(&+1,48(6

'DQV�OH�IXWXU��FRPPH�SRXU�G
DXWUHV�DSSOLFDWLRQV�GX�FRQWU{OH�DGDSWDWLI��GHV�WHFKQLTXHV
GLWHV� �FORVHG� ORRS��QH�QpFHVVLWHURQW�SOXV�G
LQWHUYHQWLRQ�KXPDLQH� LQWHUPpGLDLUH� V\VWpPDWLTXH�
&HUWDLQV�FRQWU{OHXUV�GH�FH�W\SH�VRQW�GpMj�XWLOLVpV�HQ�DQHVWKpVLRORJLH�

������/(�52/(�'(�/$�3+$50$&2&,1(7,48(�'(�3238/$7,21

7RXV� OHV� FRQWU{OHXUV� ED\pVLHQV� XWLOLVDQW� XQH� LQIRUPDWLRQ� D� SULRUL� QpFHVVLWHQW� XQH
GHVFULSWLRQ� GH� OD� UpSDUWLWLRQ� GHV� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� G
XQ� PRGqOH� GDQV� OD
SRSXODWLRQ� FRUUHVSRQGDQW� DX� VXMHW� WUDLWp��&
HVW� OH� U{OH�GHV� pWXGHV� GH�SKDUPDFRFLQpWLTXH�GH
SRSXODWLRQ�GH�IRXUQLU�FHV�LQIRUPDWLRQV�

/HV�PpWKRGHV� SDUDPpWULTXHV� �� ����OHV�PpWKRGHV� GLWHV� HQ� GHX[� pWDSHV� �� 676�� *76�
����OHV�PpWKRGHV�HQ�XQH�pWDSH���1210(0��3�3KDUP��HQ�SRVDQW�XQH�K\SRWKqVH�VXU�OD�QDWXUH�GH
OD�IRQFWLRQ�GH�GHQVLWp�GH�SUREDELOLWp�FRQMRLQWH�GHV�SDUDPqWUHV�� IRXUQLVVHQW� OHV�PR\HQQHV�GHV
SDUDPqWUHV� HW� OD�PDWULFH� GH� YDULDQFH�FRYDULDQFH�� /HXU� DYDQWDJH� SULQFLSDO� HVW� OD� VLPSOLFLWp� �
GDQV� XQH� SUHPLqUH� pWDSH�� VRQW� HVWLPpV� OHV� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� LQGLYLGXHOV� GHV
GLIIpUHQWV� SDWLHQWV� FRQVWLWXDQW� OD� SRSXODWLRQ� HW� GDQV� OD� VHFRQGH�� VRQW� FDOFXOpV� OHV� PRPHQWV
FDUDFWpULVWLTXHV�G
XQH�GLVWULEXWLRQ� JDXVVLHQQH� �PR\HQQH� HW� YDULDQFH�� GH� FHV� SDUDPqWUHV��&HV
GHX[�SUHPLHUV�PRPHQWV�VWDWLVWLTXHV�VRQW�OHV�VHXOV�XWLOLVpV�DFWXHOOHPHQW�SDU�OHV�HVWLPDWHXUV�GLWV
�%D\pVLHQV���/
LQFRQYpQLHQW�SULQFLSDO�GH�FHV�PpWKRGHV�HVW�TX
XQH�GLVWULEXWLRQ�GH�SDUDPqWUHV



�

QRQ�JDXVVLHQQH��SDU�H[HPSOH�XQH�PL[WXUH�GH�JDXVVLHQQH��LPSRVHUD�GH�VpSDUHU�XQH�SRSXODWLRQ
LQLWLDOH�HQ�VRXV�SRSXODWLRQV�TXL�QH�SRXUURQW�rWUH�FKRLVLHV�TX
XQH�SDU�XQH�FRPPH�LQIRUPDWLRQ�D
SULRUL�SRXU�LQLWLDOLVHU�OD�WKpUDSHXWLTXH�DYHF�OH�FRQWU{OHXU�

/HV�PpWKRGHV�QRQ�SDUDPpWULTXHV��FRPPH�130/��3RSNDQ�RX�13(0��TXL�QH�SRVHQW
SDV�G
K\SRWKqVHV�VXU� OD�QDWXUH�GH� OD� IRQFWLRQ�GH�GLVWULEXWLRQ�GHV�SDUDPqWUHV��SHXYHQW� IRXUQLU
GHV�LQIRUPDWLRQV�D�SULRUL�VXU�GHV�SRSXODWLRQV�WUqV�KpWpURJqQHV�HW�SHXYHQW��DOLPHQWHU�DLQVL�HQ
LQIRUPDWLRQ�D�SULRUL�OHV�FRQWU{OHXUV�VWRFKDVWLTXHV�j�PRGqOHV�PXOWLSOHV������

������ ,17(5(7� '(� 7(//(6� 0(7+2'(6� 3+$50$&2&,1(7,48(6� (1
,1)(&7,2/2*,(

&HV� GLIIpUHQWHV� PpWKRGHV� RQW� IDLW� OD� SUHXYH� GH� OHXUV� FDSDFLWpV� j� SUpGLUH� OHV
FRQFHQWUDWLRQV�VpULTXHV�HQ�DQWLELRWLTXHV�ORUV�G
LQIHFWLRQV�VpYqUHV�HW�SURORQJpHV���j�FH�SURSRV�
QRXV�UHQYR\RQV�OH� OHFWHXU�DX[�pGLWLRQV�SUpFpGHQWHV�GH�FHW�RXYUDJH�����������,O�HVW�SDU�FRQWUH
EHDXFRXS�SOXV�GLIILFLOH�HQ�VLWXDWLRQ�FOLQLTXH�G
pYDOXHU�OHV�FRQVpTXHQFHV�GH�WHOOHV�PpWKRGHV�TXH
FH� VRLW� HQ� WHUPH� G
HIILFDFLWp� ILQDOH� �JXpULVRQ�� RX� HQFRUH� HQ� WHUPHV� SKDUPDFRpFRQRPLTXHV�
DWWHQGX� TX
HOOHV� SHUPHWWHQW� O
XWLOLVDWLRQ� GH� PROpFXOHV� GDQV� GHV� VLWXDWLRQV� LPSRVVLEOHV
DXWUHPHQW� ��� FRPPHQW� TXDQWLILHU� SDU� H[HPSOH� OH� EpQpILFH� G
XQ� WUDLWHPHQW� SDU� PRQLWRULQJ
G
DPLQRVLGHV� HQ� JpULDWULH� ORUV� G
XQH� WKpUDSHXWLTXH� DX� ORQJ� FRXUV� G
HQGRFDUGLWHV� YHUVXV
IOXRURTXLQRORQHV�j�GRVHV�VWDQGDUG��WRXWHV�FKRVHV�UHVWDQW�pJDOHV�SDU�DLOOHXUV�"

���3+$50$&2'<1$0,(�'(6�$17,%,27,48(6

/
DFWLYLWp� G
XQH�PROpFXOH� DQWL�LQIHFWLHXVH� VH�PDQLIHVWH� SDU� VD� FDSDFLWp� j� HQWUDvQHU� OD
GLVSDULWLRQ�GX�PLFURRUJDQLVPH�UHVSRQVDEOH�GH�O
LQIHFWLRQ��2U��LO�QH�V
DJLW�TXH�G
XQ�SKpQRPqQH
SRSXODWLRQQHO�HW�PLFURVFRSLTXH�TXL�QH�SHXW�rWUH�REVHUYp�GLUHFWHPHQW�TX
DX�ODERUDWRLUH�HW�QRQ
HQ� SUDWLTXH� FOLQLTXH�� (Q� FRQVpTXHQFH�� FRPPH� QRXV� O
DYRQV� GpMj� VRXOLJQp� HQ� LQWURGXFWLRQ�
O
HIILFDFLWp� FOLQLTXH� G©XQH� DQWLELRWKpUDSLH� QH� SHXW� rWUH� FRQVLGpUpH� TX
DX� WUDYHUV� GH� FULWqUHV
LQWHUPpGLDLUHV� GRQW� OHV� SULQFLSDX[� VRQW� FOLQLTXHV� �pYROXWLRQ� GH� O
pWDW� FOLQLTXH� GX� PDODGH�
QRUPDOLVDWLRQ�GH�OD�WHPSpUDWXUH�FRUSRUHOOH���EDFWpULRORJLTXHV��QpJDWLYDWLRQ�GHV�SUpOqYHPHQWV�
WLWUH� EDFWpULFLGH� GX� VpUXP��� ELRORJLTXHV� �QRUPDOLVDWLRQ� GHV� PDUTXHXUV� GH� O
LQIHFWLRQ� RX� GH
O
LQIODPPDWLRQ��HW�SKDUPDFRORJLTXHV��DWWHLQWH�GHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�GLWHV�FLEOHV�HQ
WHUPH�G
HIILFDFLWp�HW�GH�QRQ�WR[LFLWp�����������

(Q�SUDWLTXH�FOLQLTXH�DFWXHOOH��FHV�FULWqUHV�QH�VRQW�GRQF�TXH� UpWURVSHFWLIV�� FH�TXL� UHQG
LPSRVVLEOHV� OHXUV� XWLOLVDWLRQV�� �� O©H[FHSWLRQ� GH� OD� GpWHUPLQDWLRQ� D� SULRUL� GHV� SRVRORJLHV
G
DQWLELRWLTXHV� SDU� XQH� PpWKRGH� GH� SKDUPDFRFLQpWLTXH� FOLQLTXH�� FRPPH� pYRTXp
SUpFpGHPPHQW�� FHV� FULWqUHV� QH� SHXYHQW� rWUH� XWLOLVpV� SRXU� O
RSWLPLVDWLRQ� D� SULRUL� GX� UpJLPH
SRVRORJLTXH� GH� O
DQWLELRWLTXH�� ORUV� GH� VRQ� LQLWLDOLVDWLRQ�� &HSHQGDQW�� DYDQW� OH� GpEXW� GH� OD
WKpUDSHXWLTXH��OH�FKRL[�GH�O
DQWLELRWLTXH�HW�GH�VRQ�UpJLPH�SRVRORJLTXH�GRLW�rWUH�RSWLPLVp�DILQ
G
DWWHLQGUH� DX� SOXV� W{W� XQH� HIILFDFLWp� PD[LPDOH� DVVRFLpH� j� XQH� WR[LFLWp� PLQLPDOH�� /
LQWpUrW
G
XQH� RSWLPLVDWLRQ� D� SULRUL� GHV� SRVRORJLHV� HVW� GRQF� GRXEOH� ��� O
XWLOLVDWLRQ� G
XQ� UpJLPH
SRVRORJLTXH� YRXOX� G
HPEOpH� HIILFDFH� GRLW� SHUPHWWUH� �L� G
pUDGLTXHU� OHV� VRXV�SRSXODWLRQV
EDFWpULHQQHV�j�VHQVLELOLWpV�GLPLQXpHV������HW��LL� GH�UpGXLUH�OHV�ULVTXHV�GH�UpVLVWDQFH�DGDSWDWLYH
������ O
XWLOLVDWLRQ� GH� GRVHV� LQDGDSWpHV� SRXYDQW� HQWUDvQHU� XQH� DXJPHQWDWLRQ� LPSRUWDQWH� GH� OD
&0,�GX�JHUPH�����



��
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(Q� FRQVpTXHQFH�� XQH� PpWKRGH� GLWH� � G
LQGLYLGXDOLVDWLRQ� GXDOH� GHV� SRVRORJLHV� D� pWp
SURSRVpH� ����������(OOH�HVW�EDVpH� VXU� O
LQWpJUDWLRQ�GH�GRQQpHV� LQ� YLWUR� GH�EDFWpULFLGLH� �GRQF�
SKDUPDFRG\QDPLTXH��DX[�GRQQpHV�SKDUPDFRFLQpWLTXHV�LQ�YLYR�FKH]�O
KRPPH��&HV�GRQQpHV�GH
EDFWpULFLGLH�VRQW� OD�&0,��YRLUH� OD�&0%��'
DXWUHV� LQGLFHV� LQWqJUHQW�G
DXWUHV� W\SHV�GH�GRQQpHV
GH�EDFWpULFLGLH��WHOV�OH�WLWUH�EDFWpULFLGH�GX�VpUXP�����RX�OHV�PRGqOHV�G
HIIHW�EDFWpULFLGH��������
SOXV�GLIILFLOHPHQW�DFFHVVLEOHV��HQ�URXWLQH�FOLQLTXH��TXH�OD�&0,��&HWWH�LQWpJUDWLRQ�UHSRVH�VXU�OHV
UHODWLRQV�VXSSRVpHV�HQWUH�OH�SURILO�GHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�HQ�DQWLELRWLTXHV�HW�O
DFWLYLWp
EDFWpULFLGH�������)LJXUH����

'X�IDLW�GH�OD�TXDVL�pJDOLWp�&0,�&0%�SRXU�OHV�DQWLELRWLTXHV�EDFWpULFLGHV��HW�GX�IDLW�TXH
OD� &0%� QH� SHXW� rWUH� DWWHLQWH� HQ� FOLQLTXH� SRXU� OHV� DQWLELRWLTXHV� EDFWpULRVWDWLTXHV�� VRQ
LQWpJUDWLRQ�VHPEOH�SHX�LQWpUHVVDQWH��'H�QRPEUHX[�LQGLFHV�SKDUPDFRG\QDPLTXHV�RQW�DORUV�pWp
GpILQLV�SRXU�XQH�SpULRGH�GH����KHXUHV�j�O
pWDW�G
pTXLOLEUH�SKDUPDFRFLQpWLTXH�������������������
SHUVLVWHU� j� OHV� GpQRPPHU� �SDUDPqWUHV��PDLQWLHQW�� QRXV� VHPEOH�W�LO�� XQH� DPELJXwWp� DYHF� OHV
SDUDPqWUHV�SKDUPDFRG\QDPLTXHV�WHOV�TXH�QRXV�OHV�DYRQV�GpILQLV�SOXV�KDXW����LOV�Q
RQW��HQ�HIIHW�
ULHQ� GH� �G\QDPLTXH��� WRXV� VRQW� FDOFXOpV� j� SDUWLU� GH� PHVXUHV� HQ� SRLQW� ILQDO�� PrPH� VL� XQH
WHPSRUDOLWp�HVW�HQVXLWH�UpLQWURGXLWH�SDU� OH�FDOFXO��,O�QRXV�DSSDUDvW��SRXUWDQW�� LQGLVSHQVDEOH�GH
GLVSRVHU�G©XQH�YLVLRQ�G\QDPLTXH��GqV�OD�SUHPLqUH�DGPLQLVWUDWLRQ��HW�QRQ�SOXV�VWDWLTXH��j�O©pWDW
G©pTXLOLEUH�SKDUPDFRFLQpWLTXH��GH�FHV� LQGLFHV� �����/HXU�XWLOLVDWLRQ�GRLW�SHUPHWWUH�GH� MXJHU�D
SRVWHULRUL� O©HIILFDFLWp�GH� OD� WKpUDSHXWLTXH�DQWLELRWLTXH��PDLV� VXUWRXW�GH�SUpGLUH�D�SULRUL� FHWWH
HIILFDFLWp� HW�� SDU� FRQVpTXHQW�� G
DGDSWHU� LQGLYLGXHOOHPHQW� HQ� WHUPH� G
HIILFDFLWp�� OH� UpJLPH
SRVRORJLTXH� G
XQ� DQWLELRWLTXH� j� XQ� PDODGH� GRQQp� FRQQDLVVDQW� OD� SKDUPDFRFLQpWLTXH� GH� FHW
DQWLELRWLTXH�FKH]�FH�PDODGH�

/HV�LQGLFHV�FRXUDPPHQW�XWLOLVpV�VRQW�SUpVHQWpV�FL�GHVVRXV��
$8& $UHD� 8QGHU� WKH� SODVPD� DQWLELRWLF� OHYHOV� &XUYH� �$LUH� 6RXV� OD� &RXUEH� GHV

FRQFHQWUDWLRQV� SODVPDWLTXHV� HQ� DQWLELRWLTXH�� $6&�� >PJ�K�O��@�� (OOH
FDUDFWpULVH�� j� OD� IRLV�� OD�TXDQWLWp�G©DQWLELRWLTXH�DGPLQLVWUpH�HW� OD� YLWHVVH�GH
VRQ�pOLPLQDWLRQ��(Q�G©DXWUHV�WHUPHV��OD�YDOHXU�GH�O©$8&�UHIOqWH�O©H[SRVLWLRQ
GH�O©RUJDQLVPH�j�O©DQWLELRWLTXH�

$8&���0,& $8&�ZHLJKWHG�E\�WKH�0,&��$6&�UDSSRUWpH�j�OD�&0,��>K@��&HW�LQGLFH�VHPEOH
FRUUpOp� j� O©DFWLYLWp� GHV� DQWLELRWLTXHV� FRQFHQWUDWLRQ�GpSHQGDQWV� WHOV� OHV
IOXRURTXLQRORQHV�RX�OHV�DPLQRVLGHV��������������

$8&�!�0,& $8&� PHVXUpH� VXU� OHV� LQWHUYDOOHV� GH� WHPSV� SHQGDQW� OHVTXHOV� OHV
FRQFHQWUDWLRQV�SODVPDWLTXHV�VRQW�VXSpULHXUHV�j� OD�&0,�RX�$8&�ZKHQ�&�!
0,&�>PJ�K�O��@�

$8,& $UHD�8QGHU� WKH� ,QKLELWRU\�&XUYH� �RX�$LUH� 6RXV� OD� &RXUEH� G
,QKLELWLRQ� RX
UDSSRUW� GH� $6&� !� &0,� VXU� OD� &0,�� >K@�� /HV� YDOHXUV� FLEOHV� GH� O
$8,&
VHPEOHQW� LQGpSHQGDQWHV� GH� OD� EDFWpULH� HW� GH� O
DQWLELRWLTXH�� $LQVL�� SRXU� OHV
E�ODFWDPLQHV�� OHV� DPLQRJO\FRVLGHV� HW� OHV� IOXRURTXLQRORQHV�� XQH� ]RQH� GH
YDOHXUV�SRXU�O©$8,&�FRPSULVHV�HQWUH�����HW������YRLUH������KHXUHV�SDU�MRXU
GHYUDLW�rWUH�UHFKHUFKpH�����������������

$8&0,& $8&�DERYH�0,&��VRXYHQW�QRWpH��j�WRUW�$8&�!�0,&�GpILQLH�SDU�$8&�!�0,&
GpGXLWH� GH� O
DLUH� VRXV� OD� &0,� >PJ�K�O��@�� &KDTXH� DQWLELRWLTXH� DXUDLW� XQH
YDOHXU�FLEOH�XQLTXH�G
$8&0,&�SRXU�XQ�JHUPH�GRQQp��&HSHQGDQW��TXHOOH�TXH
VRLW� OD� FODVVH� GH� O©DQWLELRWLTXH�� ���� GH� O
$8&0,&� PD[LPDOH� �j� GpILQLU� ��



��

VHPEOH�rWUH�XQ�VHXLO�PLQLPDO�j�DWWHLQGUH�SRXU�DERXWLU�j�XQH�JXpULVRQ�FOLQLTXH
�����

7�!�0,& 7HPSV� >K@� RX� SRXUFHQWDJH� GH� WHPSV� SHQGDQW� OHTXHO� OHV� FRQFHQWUDWLRQV
SODVPDWLTXHV�VRQW�VXSpULHXUHV�j�OD�&0,��VRLW�SRXU�XQH�SpULRGH�GH����K��VRLW
SRXU� O
LQWHUYDOOH� HQWUH� OHV� GRVHV�� 7� !� 0,&� HVW� FRQVWDPPHQW� FRUUpOp� � j
O©HIILFDFLWp�WKpUDSHXWLTXH��QRWDPPHQW��GHV�E�ODFWDPLQHV��PDLV�pJDOHPHQW�GHV
DXWUHV� DQWLELRWLTXHV� WHPSV�GpSHQGDQWV� ����� &HSHQGDQW�� IDFH� j� FHUWDLQV
JHUPHV��3��DHUXJLQRVD���O©DFWLYLWp�GHV�DQWLELRWLTXHV�FRQFHQWUDWLRQ�GpSHQGDQWV
SHXW�rWUH� WHPSV�GpSHQGDQWH� ������/©LQGLFH�SKDUPDFRG\QDPLTXH�RSWLPDO�HVW
DORUV�7�!�0,&��

&PD[���&0, 5DSSRUW�GH�OD�FRQFHQWUDWLRQ�SODVPDWLTXH�PD[LPDOH�VXU�OD�&0,�RX�4XRWLHQW
,QKLELWHXU� �4,�� ������/D�YDOHXU�GH� FH� UDSSRUW� D�SX� rWUH� FRUUpOpH� j� O©DFWLYLWp
EDFWpULFLGH�LQ�YLYR�SRXU�OHV�DPLQRJO\FRVLGHV�HW�OHV�IOXRURTXLQRORQHV���������
/D�YDOHXU�RSWLPDOH��TXL�SHXW�GRQF�rWUH�XQH�YDOHXU�FLEOH��GH�FH�UDSSRUW�VHUDLW
FRPSULVH� HQWUH� �� HW� ��� ����� ���� ����� /D� FLQpWLTXH� GX� TXRWLHQW� LQKLELWHXU�
FRUUHVSRQGDQW� DX� UDSSRUW� GH� WRXWHV� OHV� FRQFHQWUDWLRQV� SODVPDWLTXHV� VXU� OD
&0,�� VH� UDSSURFKH� GX� 7� !� &0,� PDLV� SHUPHW� GH� GLUH� GH� FRPELHQ� OHV
FRQFHQWUDWLRQV� SODVPDWLTXHV� VRQW� VXSpULHXUHV� j� OD�&0,�� 6RQ� XWLOLVDWLRQ� HVW
HQYLVDJHDEOH�SRXU�OHV�DQWLELRWLTXHV�WHPSV�GpSHQGDQWV��WHOV�OHV�JO\FRSHSWLGHV
����

/©XWLOLVDWLRQ� GH� FHV� LQGLFHV� SKDUPDFRG\QDPLTXHV� SUpVHQWH� XQ� FHUWDLQ� QRPEUH
G©LQFRQYpQLHQWV��7RXW�G©DERUG��SRXU�XQ� �PrPH�UpJLPH�SRVRORJLTXH��FHUWDLQV� LQGLFHV�RQW�GHV
YDOHXUV� WUqV� VLPLODLUHV� YRLUH� pJDOHV�� &HV� LQGLFHV� GRLYHQW� pJDOHPHQW� rWUH� VHQVLEOHV� DX[
YDULDWLRQV� GH� OD� YDOHXU� GH� OD� &0,�� &HSHQGDQW�� GLIIpUHQWV� UpJLPHV� SRVRORJLTXHV� G©XQ�PrPH
DQWLELRWLTXH�SHXYHQW�FRQGXLUH�j�XQH�YDOHXU�LGHQWLTXH�GH�O©LQGLFH�FRQVLGpUp����������$LQVL��SRXU
XQH� PrPH� GRVH� MRXUQDOLqUH�� OD� YDOHXU� GH� O©$8&� HW� GHV� LQGLFHV� GpULYpV� �$8&���0,&�
$8&�!�0,&��UHVWH�TXDVLPHQW�LGHQWLTXH�TXHO�TXH�VRLW�OH�VFKpPD�SRVRORJLTXH�UHWHQX�������RX��
DGPLQLVWUDWLRQV�� ����� �����$� O©RSSRVp�� SRXU� XQ�PrPH� U\WKPH� G©DGPLQLVWUDWLRQ�� OD� YDOHXU� GH
7�!�0,&�SHXW�UHVWHU�FRQVWDQWH�TXHOOH�TXH�VRLW�OD�GRVH�DGPLQLVWUpH��3XLVTX©LOV�VRQW�PXOWLSOHV��LO
HVW�GLIILFLOH�GH�FKRLVLU�SDUPL�OHV�UpJLPHV�SRVRORJLTXHV�� OH�UpJLPH�RSWLPDO�FRUUHVSRQGDQW�j� OD
YDOHXU�FLEOH�GH�O©LQGLFH�UHWHQX��(QVXLWH��7�!�0,&�SUpVHQWH�XQH�YDOHXU�OLPLWH�VXSpULHXUH�����K
RX� ������ HW� QH� SHUPHW� GRQF� SDV� GH� GLVFULPLQHU� GHX[� UpJLPHV� SRVRORJLTXHV� HIILFDFHV�PDLV
GLIIpUHQWV�SRXU�OHVTXHOV�OHV�YDOHXUV�GH�7�!�0,&�VRQW�GH���K�RX�GH�����������(QILQ��FHV�LQGLFHV
VH� UpYqOHQW� VSpFLILTXHV� GH� OD� FODVVH� GH� O©DQWLELRWLTXH� �7DEOHDX� ,�� HW� GX� FDUDFWqUH� WHPSV�� RX
FRQFHQWUDWLRQ�GpSHQGDQW� GH� O©DFWLYLWp� GH� O©DQWLELRWLTXH� VXU� OD� EDFWpULH� UHVSRQVDEOH� GH
O©LQIHFWLRQ�

&HSHQGDQW�� FHV� VSpFLILFLWpV� QH� VRQW� SDV� DEVROXHV�� 5DSSHORQV� TXH�� VL� OH� UDSSRUW
&PD[���0,&�HVW�XQ�ERQ�LQGLFH�GH�O©DFWLYLWp�GHV�DPLQRVLGHV�VXU� OD�PDMRULWp�GHV�EDFWpULHV�JUDP
QpJDWLI��7�!�0,&�HVW�SUpIpUDEOH�SRXU�3VHXGRPRQDV�VS�

(Q� VRPPH�� XQ� LQGLFH� SKDUPDFRG\QDPLTXH� LGpDO� GHYUDLW� rWUH� j� PrPH� GH� G
LQGLTXHU
VLPXOWDQpPHQW� XQ� FHUWDLQ� QRPEUH� GH� FDUDFWpULVWLTXHV� G\QDPLTXHV�� DX[TXHOOHV� DXFXQ� LQGLFH
GLVSRQLEOH�DFWXHOOHPHQW�QH�UpSRQG�GH�IDoRQ�VDWLVIDLVDQWH��GH�SDU�VD�FRQFHSWLRQ��FRPPH�QRXV
O
DYRQV�LQGLTXp�HQ�LQWURGXFWLRQ�GH�FH�SDUDJUDSKH��7DEOHDX�,,��
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/H�WHUPH�EDFWpULFLGH�V©DSSOLTXH�j�O
DFWLRQ�GH�FRPSRVpV�FKLPLTXHV��QDWXUHOV�RX�QRQ��RX
GH�SURFpGpV� VXVFHSWLEOHV�GH� WXHU� OHV� EDFWpULHV� GDQV� GHV� FRQGLWLRQV� GpILQLHV�� TXHO� TXH� VRLW� OH
PpFDQLVPH�PLV�HQ�MHX��/D�PRUW�EDFWpULHQQH�QH�SHXW�GRQF�rWUH�DSSUpFLpH�GH�IDoRQ�LQGLYLGXHOOH
PDLV�VHXOHPHQW�j�O©pFKHOOH�GH�OD�SRSXODWLRQ�EDFWpULHQQH�������6HXOH�OD�GLPLQXWLRQ�GX�QRPEUH
GH�EDFWpULHV�YLDEOHV�SHUPHW�G©REMHFWLYHU� O©DFWLYLWp�EDFWpULFLGH��TXL�GpSHQG�GX�WHPSV�HW�GH�OD
FRQFHQWUDWLRQ�HQ�DQWLELRWLTXH��$LQVL��XQH�FHUWDLQH�UHODWLRQ�HVW�DWWHQGXH�HQWUH� OD�FRQFHQWUDWLRQ
G©DQWLELRWLTXH��HIIHFWHXU���OD�EDFWpULFLGLH��HIIHW��HW�OH�WHPSV�

/©DQDO\VH�GH�O©DFWLYLWp�EDFWpULFLGH�GHV�DQWLELRWLTXHV�SHXW�rWUH� UpDOLVpH�j�FRQFHQWUDWLRQ
FRQVWDQWH� HQ� DQWLELRWLTXH� �LQ� YLWUR�� VRLW� DQDO\VH� HQ� SRLQW� ILQDO� ��PHVXUH� GH� OD� &0,� HW� GH� OD
&0%� �� VRLW� DQDO\VH� FLQpWLTXH� GH� O©DFWLYLWp� EDFWpULFLGH� RX� FLQpWLTXH� GH� EDFWpULFLGLH��� /HV
PRGqOHV�� LQ� YLWUR� RX� LQ� YLYR� FKH]� O©DQLPDO�� j� FRQFHQWUDWLRQV� IOXFWXDQWHV� HQ� DQWLELRWLTXH
SHUPHWWHQW� GH� VLPXOHU� OD� SKDUPDFRFLQpWLTXH� KXPDLQH� GHV� DQWLELRWLTXHV�� ,OV� VH� SODFHQW
G©HPEOpH�SOXV�SUqV�GH�OD�UpDOLWp�FOLQLTXH�GDQV�ODTXHOOH� OHV�FRQFHQWUDWLRQV�HQ�DQWLELRWLTXHV�GX
VLWH�LQIHFWLHX[�QH�VRQW�TXH�WUqV�UDUHPHQW�FRQVWDQWHV�

/HV�FLQpWLTXHV�GH�EDFWpULFLGLH�FRUUHVSRQGHQW�j�O©DQDO\VH�LQ�YLWUR��VXU�XQH�GXUpH�GH����j
��� KHXUHV�� GH� O©DFWLYLWp� EDFWpULFLGH� G©XQ� DQWLELRWLTXH� j� FRQFHQWUDWLRQ� IL[H� VXU� XQ� LQRFXOXP
EDFWpULHQ�GH� WDLOOH� FRQQXH� �����������8)&�PO�� �)LJXUH�����/©pWXGH�GH� FHV� FLQpWLTXHV�PRQWUH
JpQpUDOHPHQW� WURLV�SKDVHV�GLVWLQFWHV�������/D�SKDVH�LQLWLDOH��GLWH�GH�EDFWpULFLGLH��HVW�PDUTXpH
SDU�OD�GLPLQXWLRQ��RX�O©DXJPHQWDWLRQ��GH�OD�WDLOOH�GH�OD�SRSXODWLRQ�EDFWpULHQQH�HQ�IRQFWLRQ�GHV
YDOHXUV�GHV�&0,�HW�&0%�HW�GH�OD�FRQFHQWUDWLRQ�HQ�DQWLELRWLTXH�WHVWpH��/D�GHX[LqPH�SKDVH�HVW
FDUDFWpULVpH�SDU�XQH�FHUWDLQH�WROpUDQFH�GH�OD�EDFWpULH�YLV�j�YLV�GH�O©DQWLELRWLTXH�RX�¦�UpVLVWDQFH
DGDSWDWLYH�§� �pTXLOLEUH� HQWUH� FURLVVDQFH� HW� PRUW� EDFWpULHQQH�� PrPH� j� GHV� FRQFHQWUDWLRQV
LQLWLDOHPHQW� EDFWpULFLGHV��� /D� GHUQLqUH� HVW� GLWH� SKDVH� GH� ¦�UHFURLVVDQFH� EDFWpULHQQH�§�� $LQVL�
PDOJUp� OD�SUpVHQFH�GH� O©DQWLELRWLTXH�j�XQH�FRQFHQWUDWLRQ� LQLWLDOHPHQW�HIILFDFH�� OD� WDLOOH�GH� OD
SRSXODWLRQ� EDFWpULHQQH� DXJPHQWH�� &HSHQGDQW�� PLVH� HQ� FXOWXUH� GDQV� XQ� PLOLHX� H[HPSW
G©DQWLELRWLTXH��FHWWH�SRSXODWLRQ�EDFWpULHQQH��GLWH�SHUVLVWDQWH��SUpVHQWH�DORUV�XQ�SKpQRW\SH�GH
VHQVLELOLWp�HW�XQH�&0,�LGHQWLTXHV�j�FHX[�G©DYDQW�OH�FRQWDFW�DYHF�O©DQWLELRWLTXH�

/©DQDO\VH� GH� OD� SKDVH� LQLWLDOH� GH� EDFWpULFLGLH� D� SHUPLV� GH� SURSRVHU� XQ� PRGqOH
SKDUPDFRG\QDPLTXH� IRQFWLRQQHO� DILQ� GH� VXLYUH� OD� UpSRQVH� G©XQH� SRSXODWLRQ� EDFWpULHQQH
H[SRVpH� j� GHV� FRQFHQWUDWLRQV� IOXFWXDQWHV� HQ� DQWLELRWLTXHV� ����� ����� $LQVL�� OD� WDLOOH�� %
�8)&�PO���G©XQH�SRSXODWLRQ�EDFWpULHQQH�HQ�SKDVH�GH�FURLVVDQFH�H[SRQHQWLHOOH�QRQ�OLPLWpH�HVW
IRQFWLRQ� GH� VRQ� WDX[� QDWXUHO� GH� FURLVVDQFH� HQ� DEVHQFH� G©DQWLELRWLTXH�� *� �K���� HW� GH� O©HIIHW
EDFWpULFLGH�GH�O©DQWLELRWLTXH��.��K����
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R� % HVW OD WDLOOH GH OD SRSXODWLRQ EDFWpULHQQH �8)&�PO�� * VRQ WDX[ QDWXUHO GH FURLVVDQFH HQ

DEVHQFH G©DQWLELRWLTXH �K
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� HW . O©HIIHW EDFWpULFLGH GH O©DQWLELRWLTXH �K
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&HW�HIIHW�EDFWpULFLGH�VXLW�XQ�SURFHVVXV�QRQ�OLQpDLUH�VDWXUDEOH�GpSHQGDQW�GX�WHPSV��FDU
IRQFWLRQ�GH�OD�FRQFHQWUDWLRQ�HQ�DQWLELRWLTXH��HOOH�PrPH�IRQFWLRQ�GX�WHPSV��
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R� .PD[ HVW O©HIIHW EDFWpULFLGH PD[LPDO �K
��
�� J OH FRHIILFLHQW GH VLJPRLGLFLWp GH +LOO

HW &�� OD FRQFHQWUDWLRQ HQ DQWLELRWLTXH SURGXLVDQW ��� GH .PD[ �PJ�O��

(4� �



��

/D� FRQFHQWUDWLRQ� HQ� DQWLELRWLTXH�� SRXU� ODTXHOOH� OH� WDX[� DSSDUHQW� GH� FURLVVDQFH
EDFWpULHQQH�� *���.W�� HVW� QXO�� FRUUHVSRQG� j� OD� FRQFHQWUDWLRQ� PLQLPDOH� LQKLELWULFH
SKDUPDFRG\QDPLTXH��]&0,��PJ�O���(Q�FRQVpTXHQFH��OD�UHODWLRQ�HQWUH�OD�]&0,�HW�OD�&���HVW�OD
VXLYDQWH�������
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6RXV� FHV� K\SRWKqVHV�� O©H[SUHVVLRQ� �*� �� �.PD[ �� *����J� HVW� XQH� FRQVWDQWH� HW� OD
FRQFHQWUDWLRQ�&���SHXW�rWUH�FRQVLGpUpH�FRPPH�XQH�YDOHXU�FRUULJpH�RX�DSSDUHQWH�GH�OD�&0,�GH
OD�VRXFKH�EDFWpULHQQH�pWXGLpH�����������/D�UHODWLRQ�HQWUH�]&0,�HW�&���HVW�GRQF�GH�W\SH�OLQpDLUH�
(Q�FRQVpTXHQFH��SOXV�OD�YDOHXU�GH�]&0,�HVW�pOHYpH��SOXV�FHOOH�GH�&���O©HVW�pJDOHPHQW��HW�SOXV�OD
PRLWLp� GH� O©HIIHW� EDFWpULFLGH�PD[LPDO� �.PD[���� VHUD� DWWHLQWH� SRXU� GHV� FRQFHQWUDWLRQV� pOHYpHV
G©DQWLELRWLTXHV��&HSHQGDQW�� OD� QDWXUH� H[DFWH� GH� OD� UHODWLRQ� HQWUH� OD�&0,� HW� OD� ]&0,� UHVWH� j
GpILQLU��$ORUV� TXH�.PD[� HW� J� VHPEOHQW� SRXYRLU� GpILQLU� O©DFWLYLWp� EDFWpULFLGH� LQWULQVqTXH� G©XQ
DQWLELRWLTXH� GRQQp� IDFH� j� XQH� HVSqFH� EDFWpULHQQH� GRQQpH�� OD� YDOHXU� &��� UHIOqWHUDLW� OD
SRWHQWLDOLWp� G©DFWLRQ� GH� FHW� DQWLELRWLTXH� IDFH� j� XQH� VRXFKH� GRQQpH� GH� O©HVSqFH� EDFWpULHQQH
FRQVLGpUpH�������$�WLWUH�G©H[HPSOH��OHV�YDOHXUV�GHV�SDUDPqWUHV��.PD[�HW�J��VRQW�UHSURGXLWHV�SRXU
GLIIpUHQWV�FRXSOHV�EDFWpULH���DQWLELRWLTXH�GDQV�OH�7DEOHDX�,,,�

6HORQ� OH� W\SH� GH� VLJPRwGLFLWp� GH� OD� IRQFWLRQ� GH� +LOO� �(4�� ���� OHV� DQWLELRWLTXHV� GLWV
FRQFHQWUDWLRQ�GpSHQGDQWV� SRXU� XQH� HVSqFH� EDFWpULHQQH� GRQQpH� VHUDLHQW� OHV� DQWLELRWLTXHV
SUpVHQWDQW�XQH�DVVH]�IDLEOH�YDOHXU�GH�J��FH�TXL�OHV�UHQGUDLW�DFWLIV�GqV�OHV�EDVVHV�FRQFHQWUDWLRQV
�FDV� GH� OD� WREUDP\FLQH�� 7DEOHDX� ,,,��� /©HIIHW� PD[LPDO� QH� VHUDLW� DWWHLQW� TX©j� GH� IRUWHV
FRQFHQWUDWLRQV� GLIILFLOHPHQW� HQYLVDJHDEOHV� HQ� FOLQLTXH� KXPDLQH� GX� IDLW� GH� OHXU� WR[LFLWp�� $
O©LQYHUVH��OHV�DQWLELRWLTXHV�GLWV�WHPSV�GpSHQGDQWV�SRXU�XQH�HVSqFH�EDFWpULHQQH�GRQQpH�SHXYHQW
DYRLU�XQH�DVVH]�IRUWH�YDOHXU�GX�SDUDPqWUH�J�HW�SUpVHQWHQW�XQH�WR[LFLWp�PRLQV�LPSRUWDQWH��FDV�GH
O©DPR[LFLOOLQH��7DEOHDX�,,,���/D�UHODWLRQ�H[LVWDQWH�HQWUH� OHV�FRQFHQWUDWLRQV�HQ�DQWLELRWLTXHV�HW
OHV�HIIHWV� EDFWpULFLGHV� UpVXOWDQWV� HVW� UHSUpVHQWpH�� SRXU� OD� WREUDP\FLQH� HW� SRXU� O©DPR[LFLOOLQH�
VXU�OD�)LJXUH���

/©DQDO\VH� GH� FHV� UHODWLRQV� PRQWUH� O©LQWpUrW� G©DXJPHQWHU� OHV� FRQFHQWUDWLRQV
SODVPDWLTXHV� GH� WREUDP\FLQH�� (Q� HIIHW�� SOXV� OHV� FRQFHQWUDWLRQV� DXJPHQWHQW�� SOXV� O©HIIHW
DXJPHQWH� HW�� FHSHQGDQW�� .

PD[
� Q©HVW� WRXMRXUV� SDV� DWWHLQW� SRXU� GH� IRUWHV� FRQFHQWUDWLRQV�� SDU

DLOOHXUV� QRQ� HQYLVDJHDEOHV� HQ� FOLQLTXH�� /D� QRWLRQ� GH� FRQFHQWUDWLRQ�GpSHQGDQFH� HVW� DLQVL
FRQILUPpH�� $� O©LQYHUVH�� OH� WHPSV� GH� FRQWDFW� HQWUH� OD� VRXFKH� EDFWpULHQQH� HW
O©DPR[LFLOOLQH�GHYUDLW� rWUH� DXJPHQWp�� O©HIIHW� EDFWpULFLGH�PD[LPDO� pWDQW� UDSLGHPHQW� DWWHLQW�� HW
FHWWH�IRLV�j�GHV�FRQFHQWUDWLRQV�QRQ�WR[LTXHV��$LQVL��XQH�DXJPHQWDWLRQ�GHV�FRQFHQWUDWLRQV�Q©HVW
SOXV� V\QRQ\PH� G©XQH� DXJPHQWDWLRQ� GH� O©HIIHW�� /©DXJPHQWDWLRQ� GH� FH� WHPSV� GH� SUpVHQFH
SHUPHW�� j� OXL� VHXO�� OH� PDLQWLHQ� GH� FHWWH� DFWLYLWp� EDFWpULFLGH�� G©R�� OD� QRWLRQ� GH� WHPSV�
GpSHQGDQFH�

'DQV� OD� PRGpOLVDWLRQ� (4���(4���� OD� UHSRXVVH� EDFWpULHQQH� REVHUYpH� LQ� YLWUR� j
FRQFHQWUDWLRQ�FRQVWDQWH�HQ�DQWLELRWLTXH�SRXU�FHUWDLQV�FRXSOHV�EDFWpULH���DQWLELRWLTXH��)LJXUH���
Q
HVW� SDV� SULVH� HQ� FRPSWH�� ,Q� YLWUR�� 5HHYHV� HW� DO�� ����� RQW� PRQWUp� TXH� VL� OD� SUHPLqUH� GRVH
G©DQWLELRWLTXH� pWDLW� HIILFDFH�� OHV� VXLYDQWHV� SRXYDLHQW� SUpVHQWHU� XQH� HIILFDFLWp� ELHQ� LQIpULHXUH
YRLUH� QXOOH�� $ILQ� GH� GpFULUH� FHWWH� UHSRXVVH� EDFWpULHQQH�� XQH� FRQYHUVLRQ� FRQFHQWUDWLRQ�
GpSHQGDQWH�GHV�EDFWpULHV�G©XQ�pWDW�VHQVLEOH�j�XQ�pWDW�WUDQVLWRLUH�GH�SHUVLVWDQFH��)LJXUH����D�pWp
LQWpJUpH�DX�PRGqOH������
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(Q� UpSRQVH� j� OD� SUpVHQFH� GH� O©DQWLELRWLTXH�� OH� WDX[� GH� FRQYHUVLRQ� FRQFHQWUDWLRQ�
GpSHQGDQW��G��K������GHV�EDFWpULHV�VHQVLEOHV�HQ�EDFWpULHV�SHUVLVWDQWHV�HVW�GRQQp�SDU��
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R� T HVW OH WDX[ LQWULQVqTXH GH FRQYHUVLRQ EDFWpULHQQH GH O©pWDW VHQVLEOH j SHUVLVWDQW �K
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[ OH WDX[ GH FRQYHUVLRQ SDU XQLWp GH FRQFHQWUDWLRQ �O�PJ
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HW &PHF OD FRQFHQWUDWLRQ GpFOHQFKDQWH �PJ�O��
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$LQVL�� G� UHVWH� QXO� WDQW� TXH� OD� FRQFHQWUDWLRQ� HQ� DQWLELRWLTXH� GLWH� GpFOHQFKDQWH�� &PHF

�PJ�O���Q©HVW�SDV�DWWHLQWH��\�SUHQG�DORUV�VD�YDOHXU�PD[LPDOH�����T�K����T������SXLV�GpFURvW�VHORQ
XQH�H[SRQHQWLHOOH��[������DORUV�TXH�OD�FRQFHQWUDWLRQ�HQ�DQWLELRWLTXH�DXJPHQWH��)LJXUH�����$X
FRXUV�G©XQH�DGPLQLVWUDWLRQ��OD�FRQYHUVLRQ�VHQVLEOH�SHUVLVWDQWH�HVW�HIIHFWLYH��G�z����DX�FRXUV�GH
O©DXJPHQWDWLRQ� �SKDVH� G©DGPLQLVWUDWLRQ�� HW� GH� OD� GLPLQXWLRQ� �SKDVH� G©pOLPLQDWLRQ�� GHV
FRQFHQWUDWLRQV�HQ�DQWLELRWLTXH�

&HSHQGDQW�� OHV� VRXFKHV� EDFWpULHQQHV� SHUVLVWDQWHV� SHXYHQW� UHWURXYHU� OHXU� VHQVLELOLWp
LQLWLDOH�����������&H�UHWRXU�GH�VHQVLELOLWp��6FKpPD����Q©HVW�HIIHFWLI��L�TX©HQ�SKDVH�G©pOLPLQDWLRQ
GH�O©DQWLELRWLTXH�HW��LL��TXH�VL�FHV�VRXFKHV�VRQW�H[SRVpHV�j�GHV�FRQFHQWUDWLRQV�LQIpULHXUHV�j�XQH
FRQFHQWUDWLRQ� OLPLWH� �&���PJ�O�� VXSSRVpH�FRQIRQGXH�DYHF�&PHF��SHQGDQW�XQH�GXUpH�PLQLPDOH
�75�� K��� DSSHOp� WHPSV� GH� UHFRQYHUVLRQ� ����� ����� 1DXGLQ� HW� DO������� SRVHQW� DORUV� FRPPH
K\SRWKqVH�TXH� WRXWHV� OHV�EDFWpULHV�GHYHQXHV�SHUVLVWDQWHV� UHGHYLHQQHQW� VHQVLEOHV�� SKpQRPqQH
TXH� QRXV� DSSHOOHURQV� EDVFXOH� LQYHUVH�� 'DQV� FHV� FRQGLWLRQV�� O©LQWHUYDOOH� HQWUH� GHX[
DGPLQLVWUDWLRQV�QH�SHXW�rWUH�TXH� VXSpULHXU�j�FH� WHPSV�GH� UHFRQYHUVLRQ��6L�FHV�FRQGLWLRQV�QH
VRQW�SDV�UpXQLHV��OHV�EDFWpULHV�SHUVLVWDQWHV�pFKDSSHQW��DX�PRLQV�SURYLVRLUHPHQW��j�O©DFWLYLWp�GH
O©DQWLELRWLTXH�

/H� FRXSODJH� G©XQ� PRGqOH� SKDUPDFRFLQpWLTXH� �3.�� DYHF� XQ� PRGqOH
SKDUPDFRG\QDPLTXH� �3'�� SUpVHQWH� SOXVLHXUV� LQWpUrWV�� 8Q� WHO� PRGqOH� 3.�3'� SHXW� QRXV
SHUPHWWUH�GH�PLHX[�FRPSUHQGUH�OHV�VFKpPDV�SRVRORJLTXHV�GH�FHUWDLQV�DQWLELRWLTXHV��XWLOLVpV
HW�FOLQLTXHPHQW�YDOLGpV�HQ�SUDWLTXH�MRXUQDOLqUH��TXL�SHXYHQW�VHPEOHU�HQ�FRQWUDGLFWLRQ�DYHF�OHV
GRQQpHV� SKDUPDFRFLQpWLTXHV� HW� SKDUPDFRG\QDPLTXHV� DFWXHOOHPHQW� GLVSRQLEOHV�� $LQVL�
7�!�&0,�� LQGLFH� FRUUpOp� j� O©HIILFDFLWp� GHV� E�ODFWDPLQHV� ��GRQW� O©DPR[LFLOOLQH���� HVWLPp� SRXU
O©DPR[LFLOOLQH�DGPLQLVWUpH�GHX[�IRLV�SDU�MRXU�HQ�SHUIXVLRQ�LQWUDYHLQHXVH�GH����PLQXWHV��Q©HVW
TXH�GH�����K��������SRXU�����PJ�HW�GH�����K����������SRXU�������PJ�HW�SRXU�XQH�YDOHXU�GH
&0,� IL[pH� j� �� PJ�O� �)LJXUH� ���� 0DOJUp� XQ� WHPSV� GH� FRQWDFW� VL� FRXUW� DYHF� OD� EDFWpULH�
O©HIILFDFLWp� WKpUDSHXWLTXH� GH� O©DPR[LFLOOLQH� D� SX� rWUH� GpPRQWUpH� HQ� FOLQLTXH�� 6L� QRXV� QH
FRQVLGpURQV�TXH�FH�VHXO�LQGLFH��O©LQWHUYDOOH�HQWUH�OHV�GRVHV�VHPEOH�GRQF�WURS�ORQJ��2U�SRXU�OHV
E�ODFWDPLQHV��GqV�������*HQJR�HW�DO�������HQYLVDJHDLHQW�TXH�O©LQWHUYDOOH�HQWUH�OHV�GRVHV�GHYDLW
SUHQGUH�HQ�FRQVLGpUDWLRQ��L��OH�7�!�&0,���LL��XQ�SRVVLEOH�HIIHW�SRVW�DQWLELRWLTXH�HW�XQ�WHPSV��j
GpILQLU���� QpFHVVDLUH� j� OD�EDFWpULH�SRXU� UHGHYHQLU� VHQVLEOH� j� O©DQWLELRWLTXH�� FH� TXH� UHSUHQG� OH
PRGqOH�SUpVHQWp�LFL�HW�FRUUHVSRQG�DX[�WUDYDX[�G©(DJOH�GDWDQW�GH�����������

/©XWLOLVDWLRQ� G©XQ� WHO� PRGqOH�� SKDUPDFRFLQpWLTXH� HW� SKDUPDFRG\QDPLTXH�� SHXW� DORUV
rWUH� HQYLVDJpH� DILQ� GH� SURSRVHU� GHV� VFKpPDV� SRVRORJLTXHV� WKpRULTXHV� RSWLPDX[�� HW� FH� G©XQ
SRLQW�GH�YXH�WRXW�j�OD�IRLV�SKDUPDFRFLQpWLTXH�HW�SKDUPDFRG\QDPLTXH�



��
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4XHOOHV� FRQVpTXHQFHV� SUDWLTXHV� LPPpGLDWHV� UHWHQLU� GHV� GHX[� SUpFpGHQWV� SDUDJUDSKHV
ORUV�G
XQH�DQWLELRWKpUDSLH�"�6L�OD�SUHPLqUH�SDUWLH��SKDUPDFRFLQpWLTXH��SURSRVH�GHV�FRQFHSWV�HW
GHV�RXWLOV�LPPpGLDWHPHQW�XWLOLVDEOHV�HW�YDOLGpV��OD�VHFRQGH��SKDUPDFRG\QDPLTXH��QH�SURSRVH
SRXU� O
LQVWDQW� TXH� GHV� FRQFHSWV�� 'DQV� FHV� FRQGLWLRQV�� FRPPH� GDQV� OD� SUpFpGHQWH� pGLWLRQ�� LO
V
DJLW� G
RSWLPLVHU� OHV� FRQGLWLRQV� G
XWLOLVDWLRQ� GHV� RXWLOV� SKDUPDFRFLQpWLTXHV� GLVSRQLEOHV� DX
UHJDUG� GHV� FRQQDLVVDQFHV� DFWXHOOHV� GH� EDFWpULFLGLH�� WRXW� HQ� pYLWDQW� DFFXPXODWLRQ� HW� WR[LFLWp�
HVVHQWLHOOHPHQW� HW� HQFRUH� XQLTXHPHQW� � GDQV� OH� FDV� GHV� WUDLWHPHQWV� SDU� DPLQRJO\FRVLGHV� HW
JO\FRSHSWLGHV������

�����&RUUpODWLRQ�GHV�FRQFHQWUDWLRQV�VpULTXHV�DYHF�OD�WR[LFLWp

�������$PLQRJO\FRVLGHV

$SUqV� SOXV� GH� TXDUDQWH� DQQpHV� G
pWXGHV� GH� WR[LFRORJLH� H[SpULPHQWDOH� HW� G
XWLOLVDWLRQ
FOLQLTXH� VLPXOWDQpH� G
DX� PRLQV� GHX[� JpQpUDWLRQV� G
DPLQRJO\FRVLGHV�� LO� HVW� SDUDGR[DOHPHQW
WRXMRXUV� UHODWLYHPHQW� GLIILFLOH� GH� GpILQLU� DYHF� SUpFLVLRQ�� HQ� FOLQLTXH�� OHV� FRQGLWLRQV
G
DSSDULWLRQ�WDQW�GH�O
RWR��TXH�GH�OD�QpSKUR��WR[LFLWp��ELHQ�TXH�OHV�SURFHVVXV�GH�WR[LFLWp�HQ�HX[�
PrPHV� VRLHQW� DVVH]� ELHQ� FRQQXV�� &HWWH� VLWXDWLRQ� UpVXOWH� GH� SOXVLHXUV� IDFWHXUV� LQWULTXpV� �� OD
GLIILFXOWp�GH�WUDQVSRVHU�OHV�FRQGLWLRQV�GH�UpDOLVDWLRQ�GHV�SUHPLqUHV�pWXGHV�WR[LFRORJLTXHV�FKH]
O
DQLPDO� DX[� FRQGLWLRQV� FOLQLTXHV� KXPDLQHV�� O
DEVHQFH� GH�PpWKRGHV� GH� GRVDJH� VXIILVDPPHQW
VHQVLEOHV�HW�VLPSOHV�SRXU�XQH�JpQpUDOLVDWLRQ�HQ�URXWLQH�DYDQW�������OD�UpDOLVDWLRQ�IUpTXHQWH�GX
GRVDJH� GDQV� XQH� VLWXDWLRQ� FOLQLTXH� R�� QH� SHXW� MDPDLV� rWUH� SURXYpH� O
DQWpULRULWp�� VRLW� GH
O
DFFXPXODWLRQ�� VRLW� GH� OD� QpSKURWR[LFLWp�� /
RWRWR[LFLWp� HVW� HQFRUH� SOXV� GLIILFLOH� j� VXUYHLOOHU
GDQV�GHV�FRQGLWLRQV�FOLQLTXHV�GH�URXWLQH��(QILQ�� LO�Q
HVW�HQFRUH�TXH�WUqV�UDUHPHQW�SRVVLEOH�GH
IDLUH�OD�SDUW�HQWUH� OD�YDULDELOLWp� LQWHULQGLYLGXHOOH�HW�XQH�VLWXDWLRQ�WR[LTXH�SDUWLFXOLqUH��0DOJUp
WRXW� LO� D� pWp� GpPRQWUp� TXH� OD� WR[LFLWp� SHXW� rWUH� UpGXLWH� GH� GLIIpUHQWHV� PDQLqUHV� VRXYHQW
DVVRFLpHV���SDU�XQH�VpOHFWLRQ�DSSURSULpH�GHV�SDWLHQWV��SDU�XQH�OLPLWDWLRQ�GHV�SODJHV��WHPSV��HW
�GRVH�� GHV� WUDLWHPHQWV�� SDU� XQ� FRQWU{OH� GHV� IDFWHXUV� GH� ULVTXH� DVVRFLpV� DYHF� OD� WR[LFLWp�� SDU
O
XWLOLVDWLRQ�GH�PpWKRGHV�GH�PRGpOLVDWLRQ�SRXU�pODERUHU�XQ� UpJLPH�SRVRORJLTXH�DSSURSULp�� HW
HQILQ� SDU� O
XVDJH� GH� VFKpPDV� SRVRORJLTXHV� GH� W\SH� �RQFH�D�GD\��� /HV� GHX[� LQFRQYpQLHQWV
SULQFLSDX[� GH� FHV� DSSURFKHV� HPSLULTXHV� VRQW�� G
XQH� SDUW� TX
HOOHV� pOLPLQHQW� GHV� VXMHWV� �j
ULVTXHV�� FKH]� OHVTXHOV� SRXUWDQW� XQ� WHO� WUDLWHPHQW� VHUDLW� pPLQHPPHQW� MXVWLILp� HW� G
DXWUH� SDUW
TX
HOOHV� REOLJHQW� j� XQ� FRPSURPLV� DYHF� �� HW� VRXYHQW� DX� GpWULPHQW� GH� �� O
HIILFDFLWp�
+HXUHXVHPHQW�� OHV� PpWKRGHV� SKDUPDFRFLQpWLTXHV� SUpVHQWpHV� GDQV� OH� SUHPLHU� SDUDJUDSKH
SHUPHWWHQW�GH�FRQWU{OHU�GpVRUPDLV�OHV�FRQFHQWUDWLRQV�SODVPDWLTXHV��HW�j�WUDYHUV�HOOHV�WR[LFLWp�HW
HIILFDFLWp�� SHQGDQW� GH� WUqV� ORQJXHV� SpULRGHV� �� XQ� H[HPSOH� GH� O
pYROXWLRQ� GHV� FRQFHQWUDWLRQV
VpULTXHV�HW�SpULSKpULTXHV�ORUV�G
XQ�WUDLWHPHQW�DX�ORQJ�FRXUV�HVW�UHSUpVHQWp�VXU�OD�)LJXUH���

(Q� IDLW� SRXU� OHV� GHX[� W\SHV� GH� WR[LFLWp�� OH� WUDQVSRUW� GHV� DPLQRVLGHV� GDQV� OH� WXEH
FRQWRXUQp�SUR[LPDO�HW�GDQV� O
RUHLOOH� LQWHUQH�DSSDUDvW�GpVRUPDLV�� DLQVL�TXH�FHOD�D�pWp�GpPRQWUp
SDU� GHV� PRGqOHV� DQLPDX[�� FRPPH� XQ� PpFDQLVPH� VDWXUDEOH� �� OD� WR[LFLWp� GHV� DPLQRVLGHV� HVW
HVVHQWLHOOHPHQW� OLpH� DX� WHPSV� GH� FRQWDFW� HQWUH� O
DQWLELRWLTXH� HW� OHV� FHOOXOHV� GH� OD� ERUGXUH� HQ
EURVVH�GX�WXEH�FRQWRXUQp�SUR[LPDO�RX�OHV�FHOOXOHV�VHQVRULHOOHV�FRFKOpRYHVWLEXODLUHV��,O�DSSDUDvW
GRQF�ORJLTXH�G
pYLWHU�GH�PXOWLSOLHU�OH�QRPEUH�GH�FRQWDFWV�MRXUQDOLHUV�GH�FHV�WLVVXV�DYHF�GH�IRUWHV
FRQFHQWUDWLRQV� HQ� DPLQRVLGHV�� FH� TXL� HVW� HQ� IDYHXU� G
XQ� HVSDFHPHQW� PD[LPXP� GHV� GRVHV�
FHSHQGDQW�FRPSDWLEOH�DYHF�OHV�FRQWUDLQWHV�GH�EDFWpULFLGLH����������
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�������*O\FRSHSWLGHV

'HV�pWXGHV�UpWURVSHFWLYHV�UpDOLVpHV�FHV�TXLQ]H�GHUQLqUHV�DQQpHV��GRQF�DYHF�GHV�IRUPHV
SKDUPDFHXWLTXHV� G
XQH� SXUHWp� ELHQ� VXSpULHXUH� j� FHOOH� GHV� SUHPLqUHV� DQQpHV� GH
FRPPHUFLDOLVDWLRQ��RQW�pYDOXp� OD� WR[LFLWp� UpQDOH�GH� OD�9DQFRP\FLQH�j������&HSHQGDQW� LO� HVW
HQFRUH�SOXV�GLIILFLOH�GH�SUpFLVHU� OHV�FLUFRQVWDQFHV�GH�VXUYHQXH�GH� OD� WR[LFLWp�TXH�GDQV� OH�FDV
GHV� DPLQRJO\FRVLGHV� FDU� LO� Q
D� SDV� pWp� PLV� HQ� pYLGHQFH� GH� VLWHV� G
DFFXPXODWLRQ� GH
JO\FRSHSWLGHV� DX� QLYHDX� GHV� WXEXOHV� UpQDX[�� /
HIIHW� VXU� OH� UHLQ� VHUDLW� SOXW{W� OD� FRQVpTXHQFH
G
XQH� DFFXPXODWLRQ� TXH� OH� UpVXOWDW� G
XQH� WR[LFLWp� GLUHFWH�� 'HV� SHUIXVLRQV� FRQWLQXHV� GH
9DQFRP\FLQH� DILQ� G
XWLOLVHU� DX� PD[LPXP� O
HIIHW� WHPSV�GpSHQGDQW� GH� FHWWH� PROpFXOH� VRQW
GpVRUPDLV�UpDOLVpHV���GDQV�FHV�FRQGLWLRQV�GHV�SODWHDX[�LQIpULHXUV�j�����J�PO�VRQW�ELHQ�WROpUpV�
/H� SRWHQWLHO� QpSKURWR[LTXH� GH� O
DVVRFLDWLRQ� DPLQRJO\FRVLGHV� �� 9DQFRP\FLQH� VHUDLW� WRXMRXUV
VXSpULHXU� j� FHX[� GH� FKDTXH� FODVVH� HQ� PRQRWKpUDSLH� ���� �� j� ��� �� YHUVXV� ���� HW� ��� �
UHVSHFWLYHPHQW���(QILQ� OHV� GRQQpHV� FRQFHUQDQW� OD� 7HLFRSODQLQH� VRQW� HQFRUH� SOXV� UDUHV� �� XQH
UHYXH�JpQpUDOH�D�FHSHQGDQW�UHOHYp�UHVSHFWLYHPHQW�������HW�������GH�QpSKUR��HW�RWR�� WR[LFLWp
FKH]� GHV� SDWLHQWV� WUDLWpV� XQLTXHPHQW� SDU� OD� 7HLFRSODQLQH�� DLQVL� TX
XQH� DEVHQFH� G
HIIHW
V\QHUJLTXH� VXU� OHV� WR[LFLWpV� GH� O
DVVRFLDWLRQ� DPLQRJO\FRVLGHV� �� 7HLFRSODQLQH�� QpDQPRLQV� OD
YDULDELOLWp�GH�OD�7HLFRSODQLQH�HVW�DX�PRLQV�DXVVL�LPSRUWDQWH�TXH�FHOOH�GH�OD�9DQFRP\FLQH�

�������)OXRURTXLQRORQHV

/D� IUpTXHQFH�GHV� HIIHWV� LQGpVLUDEOHV� VRXV� IOXRURTXLQRORQHV� �2IOR[DFLQH�� 3pIOR[DFLQH�
&LSURIOR[DFLQH��6SDUIOR[DFLQH��7URYDIOR[DFLQH��DXJPHQWH�DYHF�OD�GRVH�DGPLQLVWUpH�HW�DYHF�OD
GXUpH� GX� WUDLWHPHQW�� /HV� UpDFWLRQV� GH� SKRWRVHQVLELOLWp� VRQW� FRQFHQWUDWLRQV� SODVPDWLTXHV
GpSHQGDQWHV��QRWDPPHQW�GHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�PD[LPDOHV��/HV�ULVTXHV�GH�UXSWXUHV
WHQGLQHXVHV�Q©RQW�SDV�pWp�UHOLpV�j�GHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�H[FHVVLYHV��FH�TXL�Q©H[FOXH
OD�SRVVLELOLWp�G©XQH�FRQFHQWUDWLRQ�GpSHQGDQFH�DX�QLYHDX�GH�O©DUWLFXODWLRQ�������

�����&RUUpODWLRQ�GHV�FRQFHQWUDWLRQV�VpULTXHV�DYHF�OD�UpSRQVH�FOLQLTXH

�������$PLQRJO\FRVLGHV

��������6FKpPD�SRVRORJLTXH�FRQYHQWLRQQHO

&RPPH� QRXV� O
DYRQV� YX� SUpFpGHPPHQW�� OHV� DPLQRJO\FRVLGHV� VRQW� GHV� DQWLELRWLTXHV
GRQW� O
DFWLYLWp� EDFWpULFLGH� FURvW� GH� IDoRQ� FRQWLQXH� DYHF� OD� FRQFHQWUDWLRQ�� LOV� VRQW� GRQF� GLWV
HVVHQWLHOOHPHQW� �FRQFHQWUDWLRQ�GpSHQGDQWV�� �� GH� SOXV�� LOV� RQW� IUpTXHPPHQW� XQ� HIIHW� SRVW�
DQWLELRWLTXH�PDUTXp� �3$(���0RRUH� DYDLW� GpPRQWUp� DQWpULHXUHPHQW� TX
XQ� UDSSRUW� SLF� �� &0,
�FRQFHQWUDWLRQ�PLQLPDOH�LQKLELWULFH��VXSpULHXU�j���pWDLW�DVVRFLp�j�HQYLURQ������GH�JXpULVRQ�HW
XQ�UDSSRUW�VXSpULHXU�j����j����������������'DQV�FHV�FRQGLWLRQV��ELHQ�TXH�OD�&0,�QH�VRLW�SDV
UpHOOHPHQW�XQ�SDUDPqWUH�SKDUPDFRG\QDPLTXH��SRXU�XQH�EDFWpULH�VHQVLEOH�DX[�DPLQRVLGHV��XQ
REMHFWLI�VDWLVIDLVDQW��DYHF�GHV�VFKpPDV�SRVRORJLTXHV�FRQYHQWLRQQHOV��HVW�XQ�UDSSRUW�SLF���&0,
DX�PRLQV�VXSpULHXU�j����LQGLFH�DSSHOp�SUpFpGHPPHQW�&PD[���&0,��

��������6FKpPD�SRVRORJLTXH�W\SH��RQFH�D�GD\�

/HV�GHX[�FRQFHSWV�SUpFpGHQWV�GH�FRQFHQWUDWLRQ�GpSHQGDQFH�HW�GH�3$(��DLQVL�TXH�FHX[
TXL� UpVXOWHQW�GHV�FLQpWLTXHV�GH�EDFWpULFLGLH�� FRPPH�FHOD�D�pWp�GpYHORSSp�GDQV� OH�SDUDJUDSKH
SUpFpGHQW�� VXJJqUHQW� GHV� VFKpPDV� SRVRORJLTXHV� SURGXLVDQW� GHV� FRQFHQWUDWLRQV� SODVPDWLTXHV



��

WUqV� pOHYpHV�� G
R�� OH� GpYHORSSHPHQW� GX� FRQFHSW� GH� �RQFH�D�GD\�� ����� ��� XQH� DGPLQLVWUDWLRQ
XQLTXH�MRXUQDOLqUH�

4XRL�TX
LO�HQ�VRLW��LO�QRXV�VHPEOH�TX
DYHF�OHV�RXWLOV�GH�FRQWU{OH�DGDSWDWLI�GpVRUPDLV�j
GLVSRVLWLRQ� GX� FOLQLFLHQ�� OHV� SRLQWV� LPSRUWDQWV� GH� FHWWH� DSSURFKH� VRLHQW� �,�� O
XWLOLWp� G
XQH
SUHPLqUH�GRVH�pOHYpH��PDVVLYH����SDU�H[HPSOH����PJ�NJ�M�G
$PLNDFLQH��YRLUH����PJ�NJ�M�FKH]
OH� QHXWURSpQLTXH��� �,,�� OD� QpFHVVLWp� GH� SUpGLUH� HW� GH� YpULILHU� OHV� FRQFHQWUDWLRQV� REWHQXHV� SDU
UDSSRUW� DX[� REMHFWLIV� IL[pV� LQLWLDOHPHQW� VHORQ� OD� VWUDWpJLH�� HW� �,,,�� O
REWHQWLRQ� SpULRGLTXH� GH
FRQFHQWUDWLRQV� OHV�SOXV� pOHYpHV�SRVVLEOHV� DX[� OLHX[� G
DFWLRQ�� SHQGDQW� OH� WHPSV� GH� WUDLWHPHQW
QpFHVVDLUH�

�������*O\FRSHSWLGHV

���������6FKpPD�SRVRORJLTXH�FRQYHQWLRQQHO

/HV� JO\FRSHSWLGHV� VRQW� GLWV� �WHPSV�GpSHQGDQWV�� �� SRXU� XQH� HIILFDFLWp� PD[LPDOH� LO
LPSRUWH� GRQF� GH� FKHUFKHU� j� DXJPHQWHU� OH� WHPSV� SHQGDQW� OHTXHO� OD� FRQFHQWUDWLRQ� HQ
DQWLELRWLTXH� HVW� VXSpULHXUH� j� OD� 3&%� �SUHPLqUH� FRQFHQWUDWLRQ� EDFWpULFLGH��� (Q� SUDWLTXH�� LO
DSSDUDvW� TX
XQH� FRUUpODWLRQ� H[LVWH� HQWUH� OHV� FRQFHQWUDWLRQV� VpULTXHV� HW� OH� WLWUH� EDFWpULFLGH� GX
VpUXP� �� GHV� WLWUHV� GH� ���� j� OD� YDOOpH� HW� GH� ���� DX� SLF� VHPEOHQW� DXJPHQWHU� OHV� UpVXOWDWV
EDFWpULRORJLTXHV�HW�FOLQLTXHV�

���������6FKpPD�SRVRORJLTXH�SDU�SHUIXVLRQV�FRQWLQXHV

&HUWDLQHV� pTXLSHV� RQW� XWLOLVp� SOHLQHPHQW� OH� FRQFHSW� GH� WHPSV�GpSHQGDQFH� SRXU
SURSRVHU� O
DGPLQLVWUDWLRQ� GH� 9DQFRP\FLQH� HQ� SHUIXVLRQ� FRQWLQXH� �� GDQV� FH� FDV�� OHV
FRQFHQWUDWLRQV�UHFKHUFKpHV�DX�SODWHDX�VRQW�GH����j�����J�PO�VHORQ� OD�VpYpULWp�GH� O
LQIHFWLRQ�
&HSHQGDQW��LO�Q
HVW�IDLW�pWDW�GDQV�FH�SDUDJUDSKH�TXH�GHV�UHODWLRQV�UDSSRUWpHV�HQWUH�O
HIILFDFLWp�HW
OHV� FRQFHQWUDWLRQV� VpULTXHV�� ,O� VHPEOH� LPSRUWDQW� GH� UDSSHOHU� TXH� OHV� WLWUHV� EDFWpULFLGHV� GX
VpUXP� HW� FHX[� GX� OLHX� GH� O
LQIHFWLRQ� SHXYHQW� rWUH� WUqV� GLIIpUHQWV� HW� G
DXWUH� SDUW� TXH� OHV
DQWLELRWLTXHV�VRQW�VHQVLEOHV�j�O
HIIHW�LQRFXOXP�

(Q�UpVXPp��XQ�VXLYL� WKpUDSHXWLTXH� ORUV�G
XQ� WUDLWHPHQW�SDU� OHV�JO\FRSHSWLGHV�FRQVLVWH
GpVRUPDLV� SOXV� j� pYLWHU� O
DFFXPXODWLRQ� TX
j� SUpYHQLU� OD� WR[LFLWp� HW� j� UHFKHUFKHU� GHV
FRQFHQWUDWLRQV�RSWLPDOHV�SRXU�XQ�HIIHW�WHPSV�GpSHQGDQW�

� �������)OXRURTXLQRORQHV

/D� UHODWLRQ� HQWUH� OHV� FRQFHQWUDWLRQV� SODVPDWLTXHV� GHV� SULQFLSDOHV� IOXRURTXLQRORQHV
�&LSURIOR[DFLQH�� 2IOR[DFLQH�� 3pIOR[DFLQH� HW� 7URYDIOR[DFLQH�� HW� O©HIILFDFLWp� FOLQLTXH� D� pWp
PRLQV�pWXGLpH�TXH�GDQV�OH�FDV�GHV�DPLQRVLGHV�RX�GHV�JO\FRSHSWLGHV��/HV�IOXRURTXLQRORQHV�VRQW
HVVHQWLHOOHPHQW�FRQFHQWUDWLRQ�GpSHQGDQWHV�HW�SUpVHQWHQW�XQ�HIIHW�SRVW�DQWLELRWLTXH�PRGpUp�QRQ
V\VWpPDWLTXH��/HV�pWXGHV� LQ�YLYR� FKH]� O©DQLPDO�RX�HQ�FOLQLTXH�KXPDLQH�PRQWUHQW� HQ�JpQpUDO
TXH�O©LVVXH�FOLQLTXH�HVW�OLpH�DX�UDSSRUW�$8&���0,&�RX�DX�TXRWLHQW�LQKLELWHXU�SRXU�OD�PDMRULWp
GHV� HVSqFHV� EDFWpULHQQHV� ����� ����� &HSHQGDQW�� GDQV� FHUWDLQHV� VLWXDWLRQV� FOLQLTXHV�� OHV
IOXRURTXLQRORQHV� SHXYHQW� VH� UpYpOHU� WHPSV�GpSHQGDQWHV�� (Q� WRXW� pWDW� GH� FDXVH�� OHV
FRQFHQWUDWLRQV� SODVPDWLTXHV� RSWLPDOHV�� HQ� WHUPH� G©HIILFDFLWp� FOLQLTXH�� GHV� IOXRURTXLQRORQHV
UHVWHQW� j� SUpFLVHU� GDQV� GLIIpUHQWHV� FRQGLWLRQV� SK\VLRSDWKRORJLTXHV� SRXU� DVVXUHU� XQ� EpQpILFH
FOLQLTXH�RSWLPDO������



��

�����&RQFHQWUDWLRQV�SODVPDWLTXHV�FLEOHV�HQ�VLWXDWLRQV�FOLQLTXHV�FRXUDQWHV

(QILQ��SRXU� UpSRQGUH� DX[�EHVRLQV�SUDWLTXHV� LPPpGLDWV�GH� O
LQIHFWLRORJXH�� QRWDPPHQW
HQ�PDWLqUH�GH�FLEOHV�H[SULPpHV�VRXV�IRUPH�GH�FRQFHQWUDWLRQV�SODVPDWLTXHV��VRQW�UHSURGXLWV�FL�
GHVVRXV� OH� WDEOHDX��7DEOHDX�,9��HW� OHV�FRQVHLOV�DFWXDOLVpV��TXL� ILJXUDLHQW�HQ�FRQFOXVLRQ�GH� OD
SUpFpGHQWH�pGLWLRQ�������

��/RUV�G
XQH�DQWLELRWKpUDSLH�SURORQJpH�DYHF�DPLQRJO\FRVLGHV�HW�JO\FRSHSWLGHV��XQ
FRQWU{OH�DGDSWDWLI�RSWLPDO�GHV�SRVRORJLHV�HVW�QpFHVVDLUH�

��,O�QpFHVVLWH�OD�VWUXFWXUDWLRQ�DX�SUpDODEOH�G
XQ�FLUFXLW�GH�UHFXHLO�GHV�GRQQpHV�FOLQLTXHV
HW�GHV�FRQGLWLRQV�GH�OD�UpDOLVDWLRQ�GH�OD�WKpUDSHXWLTXH��WRXW�DXVVL�QpFHVVDLUHV�TXH�OHV�UpVXOWDWV
GHV�GRVDJHV�SODVPDWLTXHV�G
DQWLELRWLTXH�SRXU�O
DGDSWDWLRQ�GH�SRVRORJLH�

��/HV�SUpOqYHPHQWV�GRLYHQW�rWUH�HIIHFWXpV�QRQ�SRXU�FRQVWDWHU�PDLV�SRXU�SUpGLUH�
PrPH� VL� OHV� UpVXOWDWV� REWHQXV� SHUPHWWHQW� VLPXOWDQpPHQW� XQH� YpULILFDWLRQ� VRPPDLUH� GHV
SUpGLFWLRQV�SUpFpGHQWHV�

��/HV�FRQFHQWUDWLRQV�SODVPDWLTXHV�FLEOHV�GRLYHQW�rWUH�HQYLVDJpHV�HQ�IRQFWLRQ�GX�JHUPH�
GH� VD� ORFDOLVDWLRQ�� GX� W\SH� GH� SDWLHQW�� GH� OD� JUDYLWp� GH� O
LQIHFWLRQ� HW� GHV� WKpUDSHXWLTXHV
DVVRFLpHV�� 3DU� H[HPSOH�� SRXU� GHV� JHUPHV� VHQVLEOHV�� FKH]� GHV� DGXOWHV� MHXQHV�� SHXYHQW� rWUH
GLVFXWpHV�DX�SUpDODEOH�DYHF�OHV�FOLQLFLHQV�OHV�FLEOHV�GX�7DEOHDX�,9��3DU�DQDORJLH�HW�j�OD�YXH�GHV
UpVXOWDWV� SXEOLpV� ������ ILJXUHQW� pJDOHPHQW� VXU� FH� WDEOHDX� GHV� FLEOHV� SRVVLEOHV� SRXU
O©LVpSDPLFLQH��(OOHV� VRQW�GRQQpHV� j� WLWUH� LQGLFDWLI�� SRXU� O
DGXOWH� VWDQGDUG� �� HOOHV� GRLYHQW� rWUH
VRLJQHXVHPHQW�UHSHQVpHV�HQ�IRQFWLRQ�GHV�VLWXDWLRQV�FOLQLTXHV�LQGLYLGXHOOHV��SRXU�OHV�QRXYHOOHV
VWUDWpJLHV� WKpUDSHXWLTXHV� GHV� DPLQRVLGHV� HQ� SDUWLFXOLHU�� OH� FOLQLFLHQ� GRLW� JDUGHU� j� O
HVSULW
TX
DYHF� OHV� GRVHV� DGPLQLVWUpHV�� j� SDUWLU� G
XQH� FRQFHQWUDWLRQ� UpVLGXHOOH� QRQ� QXOOH�
O
DFFXPXODWLRQ�HVW�WUqV�UDSLGH�

�� /HV� VLPXODWLRQV� SHUPHWWHQW� GH� SURSRVHU� XQ� DYLV� SKDUPDFRFLQpWLTXH� pFULW� GDQV� OH
GRVVLHU�PpGLFDO�� OH� FOLQLFLHQ� FKRLVLW� HQVXLWH� OHV� VFKpPDV� WKpUDSHXWLTXHV� OHV� SOXV� DGDSWpV� DX
FRQWH[WH�FOLQLTXH�GX�PRPHQW�

&21&/86,216

/HV�WKpUDSHXWLTXHV�SDU�PpGLFDPHQWV�DQWL�LQIHFWLHX[�VRQW�VRXPLVHV��FRPPH�OHV�DXWUHV��j
OD�YDULDELOLWp�ELRORJLTXH�VXVFHSWLEOH�GH�IDLUH�GLIIpUHU�OHV�UpSRQVHV�G
XQ�SDWLHQW�j�XQ�DXWUH��/HV
WHFKQLTXHV�GH�SKDUPDFRFLQpWLTXH� FOLQLTXH� DSSOLTXpHV� DX[� DQWLELRWLTXHV� SHUPHWWHQW� G
HVWLPHU
SRXU�OD�FRQWU{OHU��GRQF�G
LQGLYLGXDOLVHU�OHV�WUDLWHPHQWV�SRXU�XQH�UpSRQVH�RSWLPDOH�

/HV� WHFKQLTXHV� G
DGDSWDWLRQ� GH� SRVRORJLH� PRGHUQHV� RQW� SHUPLV�� FHV� GL[� GHUQLqUHV
DQQpHV�� GH� UpDOLVHU� GHV� VXLYLV� GH� WUDLWHPHQWV� DQWLELRWLTXHV�� QRWDPPHQW� DX� ORQJ� FRXUV�� HQ
VLWXDWLRQ� FOLQLTXH� FRXUDQWH�� (OOHV� RQW� SHUPLV� GH� GpYHORSSHU� XQH� WKpUDSHXWLTXH� HIILFDFH
HVVHQWLHOOHPHQW� HQ� WHUPH� GH� FRQFHQWUDWLRQV� VpULTXHV� REWHQXHV�� (OOHV� RQW� PRQWUp�� GDQV� XQ
SUHPLHU�WHPSV��OHV�SRVVLELOLWpV�GH�O
DGDSWDWLRQ�GH�SRVRORJLH�DX�OLW�GX�PDODGH��(Q�JpQpUDQW�GHV
GRVVLHUV�SDWLHQWV�SOXV� FRPSOHWV�PDLV� FRUUHVSRQGDQW� j� OD� VLWXDWLRQ� FOLQLTXH�GH� WRXV� OHV� MRXUV�
HOOHV� RQW� DXWRULVp�� GDQV� XQ� VHFRQG� WHPSV�� OD� UpDOLVDWLRQ� G
pWXGHV� GH� SKDUPDFRFLQpWLTXH� GH
SRSXODWLRQ�TXL�RQW�HQULFKL�OD�FRQQDLVVDQFH�GHV�PRGDOLWpV�G
DFWLRQ�GH�FHV�SURGXLWV�



��

0DLV� SRXU� DOOHU� MXVTX
j� SURSRVHU� j� O
LQIHFWLRORJXH� XQ� FRQWU{OH� GH� O
HIILFDFLWp� GH
O
DQWLELRWKpUDSLH�� LO� HVW� GpVRUPDLV� QpFHVVDLUH� GH� FRPSOpWHU� G
DERUG� OHV� PRGqOHV
SKDUPDFRFLQpWLTXHV� � SDU� GHV�PRGqOHV� SK\VLRSDWKRORJLTXHV� SHUPHWWDQW� G
DOOHU� MXVTX
DX� IR\HU
LQIHFWLHX[��SXLV�SDU�GHV�PRGqOHV�SKDUPDFRG\QDPLTXHV�VLPXODQW�OD�EDFWpULFLGLH�LQ�YLYR�

/H� GpYHORSSHPHQW� GH� WHOV� PRGqOHV� SKDUPDFRFLQpWLTXHV� �� SKDUPDFRG\QDPLTXHV�
XWLOLVDEOH�HQ�VLWXDWLRQ�FOLQLTXH��QpFHVVLWHUD��GDQV�XQ�IXWXU�SURFKH�QRWDPPHQW��G
DYRLU�DFFqV�j
GHV� PpWKRGHV� GH� GRVDJH� IDFLOH� G
HPSORL� �OHV� IDEULFDQWV� GH� WURXVVHV� GH� GRVDJHV
LPPXQRHQ]\PDWLTXHV� GRLYHQW� DFWXDOLVHU� OHXU� JDPPH� HQ� IRQFWLRQ� QRQ� SOXV� GH� FULWqUHV� GH
WR[LFLWp� PDLV� GpVRUPDLV� G
HIILFDFLWp� GHV� WUDLWHPHQWV��� GH� FRQVWUXLUH� HW� YDOLGHU� GHV� PRGqOHV
FRPSOH[HV� QRQ� OLQpDLUHV�� GH� GLVSRVHU� GH�PpWKRGHV� HW� GH� IDFLOLWpV� GH� FDOFXO� SRXU� HVWLPHU� OHV
SDUDPqWUHV�GH�WHOV�PRGqOHV�HW�SURSRVHU�XQ�FRQWU{OH�HQ�WHPSV�UpHO�

(Q� DWWHQGDQW�� OHV� LQGLFHV� SKDUPDFRG\QDPLTXHV� SHXYHQW� rWUH� XWLOLVpV� SRXU� pYDOXHU� OHV
FKDQFHV�GH�UpXVVLWH�G
XQH�DQWLELRWKpUDSLH��QRWDPPHQW�ORUVTXH�OHXU�XVDJH�HVW�FRXSOp�DYHF�FHOXL
GHV�ORJLFLHOV�G
DGDSWDWLRQ�GH�SRVRORJLH�H[LVWDQWV���������

*/266$,5(� '(� 127,216� 352%$%,/,67(6� 87,/,6((6� '$16� /(6
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�� )RQFWLRQV�GH�GHQVLWp��FRQMRLQWH��PDUJLQDOH�
/D�IRQFWLRQ�GH�GHQVLWp� I�[��G
XQH�JUDQGHXU�RX�YDULDEOH�DOpDWRLUH�;�FRQWLQXH��L�H��G
XQ

SDUDPqWUH� SKDUPDFRFLQpWLTXH�� DVVRFLH�� j� FKDTXH� YDOHXU� TXH� SHXW� SUHQGUH� OD� YDULDEOH
FRQVLGpUpH��OD�GHQVLWp�GH�SUREDELOLWp�GH�UpDOLVDWLRQ�GH�FHWWH�YDOHXU�SDU�OD�YDULDEOH�DOpDWRLUH�

(Q�G
DXWUH�WHUPH��OD�SUREDELOLWp�TXH�OD�YDULDEOH�;�SUHQQH�VD�YDOHXU�GDQV�O
LQWHUYDOOH�>[�
[�G[>�YDXW�I�[�G[�

'DQV� OH� FDV� G
XQ� FRXSOH� GH� JUDQGHXUV� DOpDWRLUHV� �;�� <��� SDU� H[HPSOH� XQ� FRXSOH
FRPSRVp�G
XQH�TXDQWLWp�LQMHFWpH�HW�G
XQH�FRQVWDQWH�G
pOLPLQDWLRQ��RX�YHFWHXU�DOpDWRLUH��RQ�SHXW
GpILQLU�� GH�PDQLqUH� VLPLODLUH�� XQH� GHQVLWp� GH� SUREDELOLWp� FRQMRLQWH� I�[�\�� FRUUHVSRQGDQW� j� OD
GHQVLWp� GH� SUREDELOLWp� GH� UpDOLVDWLRQ� GX� FRXSOH� GH� YDOHXUV� �[�\���$LQVL�� OD� SUREDELOLWp� TXH� OH
FRXSOH��;�<��SUHQQH�VHV�YDOHXUV�GDQV�OH�SDYp�GH�FRRUGRQQpHV�GH�VRPPHWV�>[�\@��>[�G[��\�G\@
YDXW�I�[�\�G[G\�

2Q�GpVLJQH�SDU� IRQFWLRQ�GH�GHQVLWp�PDUJLQDOH� OD� IRQFWLRQ�GH�GHQVLWp�FRUUHVSRQGDQW� j
XQH� GHV� FRPSRVDQWHV� ;� RX� <� GX� FRXSOH� �;�<��� TXHOOH� TXH� VRLW� OD� YDOHXU� SULVH� SDU� O
DXWUH
FRPSRVDQWH��2Q�D�I;�\� �VRPPH�I�[�\�G\��

�� )RQFWLRQV�GH�GHQVLWp�D�SULRUL��SRVWHULRUL�
/D�IRQFWLRQ�GH�GHQVLWp�FRQMRLQWH�G
XQH�RX�G
XQ�FRXSOH�GH�YDULDEOHV�DOpDWRLUHV�FRQWLQXHV

DYDQW�TXH� O
pYpQHPHQW�DVVRFLp�QH�VH�VRLW�SURGXLW� �DXFXQH�YDOHXU�GLVSRQLEOH�GH�FRQFHQWUDWLRQ
SODVPDWLTXH�HQ�PpGLFDPHQW��HVW�GLWH�D�SULRUL�

/D�IRQFWLRQ�GH�GHQVLWp�FRQMRLQWH�G
XQH�RX�G
XQ�FRXSOH�GH�YDULDEOHV�DOpDWRLUHV�FRQWLQXHV
DFWXDOLVpH�HQ�XWLOLVDQW�OH�WKpRUqPH�GH�%D\HV�DSUqV�TXH�O
pYpQHPHQW�DVVRFLp�VH�VRLW�SURGXLW��GHV
PHVXUHV�GH�FRQFHQWUDWLRQ�VDQJXLQH�HQ�PpGLFDPHQW�RQW�pWp�UpDOLVpHV��HVW�DORUV�GLWH�D�SRVWHULRUL�

�� 3UREDELOLWp�FRQGLWLRQQHOOH�
/D�SUREDELOLWp�GH�UpDOLVDWLRQ�GH�O
pYpQHPHQW�$�VDFKDQW�TXH�O
pYqQHPHQW�%�V
HVW�UpDOLVp

HVW� DSSHOpH� OD� SUREDELOLWp� FRQGLWLRQQHOOH� 3�$�%��� &HWWH� YDOHXU� HVW� pJDOH� j� OD� SUREDELOLWp� GH
O
pYqQHPHQW�FRQMRLQW��$�%��GLYLVp�SDU�OD�SUREDELOLWp�GH�O
pYqQHPHQW�%�



��

/H�WKpRUqPH�GH�%D\HV�SHUPHW�G
LQYHUVHU�FHWWH� IRUPXODWLRQ�HQ� O
H[SULPDQW�HQ�IRQFWLRQ
GH� O
pYqQHPHQW� 3�%�$��� LQYHUVDQW� HQ� TXHOTXH� VRUWH� OH� VHQV� G
XQH� UHODWLRQ� GH� FDXVDWLRQ� HW� OH
SRLQW� GH� YXH�� DLQVL� VL� XQ� pYqQHPHQW� (� HVW� VXVFHSWLEOH� G
DYRLU� pWp� �FDXVp�� SDU� XQH� VpULH� GH
FDXVHV�&L�SRVVLEOHV�VHORQ�XQH�FHUWDLQH�GLVWULEXWLRQ�D�SULRUL��S�(�&L���LO�HVW�SRVVLEOH�G
HVWLPHU�OD
�FDXVH��OD�SOXV�SUREDEOH�VDFKDQW�TXH�O
pYqQHPHQW�(�V
HVW�SURGXLW��

3�&L�(�� �3�(�&L�3�&L���VRPPH�3�(�&N�3�&N��
([HPSOH�� FODLUDQFH�GH� O
DPLQRVLGH� �� SDUDPqWUH�SKDUPDFRFLQpWLTXH� �� FDXVH� D�� FODLUDQFH� GH� OD
FUpDWLQLQH���FRYDULDEOH���FDXVH�E�HW�FRQFHQWUDWLRQ�SODVPDWLTXH�PHVXUpH���pYpQHPHQW�UpDOLVp�

�� (VWLPDWLRQ��HVWLPDWHXU�
/HV� SDUDPqWUHV� GpILQLVVDQW� XQ� PRGqOH� SKDUPDFRFLQpWLTXH� SUHQQHQW�� SRXU� FKDTXH

LQGLYLGX��GHV�YDOHXUV�GLIIpUHQWHV��GpILQLVVDQW�DLQVL�VXU� O
HQVHPEOH�GHV� LQGLYLGXV�XQH�JUDQGHXU
DOpDWRLUH� FDUDFWpULVpH� SDU� OD� FRQQDLVVDQFH� GH� VD� GHQVLWp� GH� SUREDELOLWp� HW� GH� TXHOTXHV
SDUDPqWUHV� UpVXPDQW� VD� GLVWULEXWLRQ�� OD� PR\HQQH� UHSUpVHQWH� XQ� WHO� UpVXPp�� 6HV� YDOHXUV
GLIIqUHQW�HQ�IRQFWLRQ�GHV�LQGLYLGXV�pWXGLpV��3RXU�FKDTXH�pFKDQWLOORQ�G
LQGLYLGXV��LO�HVW�SRVVLEOH
G
H[KLEHU�VRLW�XQ�FULWqUH�GpSHQGDQW�GHV�SDUDPqWUHV�LQFRQQXV�GX�PRGqOH�FRPSDUDQW�OHV�YDOHXUV
PHVXUpHV� FKH]� OHV� LQGLYLGXV� HW� OHV� YDOHXUV� WHOOHV� TXH� SUpGLWHV� SDU� OH� PRGqOH� �FULWqUH� GHV
PRLQGUHV� FDUUpV��� VRLW� XQH� SUREDELOLWp� GH� UpDOLVDWLRQ� RX� YUDLVHPEODQFH� GHV� GRQQpHV
HIIHFWLYHPHQW�REVHUYpHV�pJDOHPHQW�GpSHQGDQWH�GHV�SDUDPqWUHV� LQFRQQXV�GX�PRGqOH��TXL�VHUD
PD[LPLVpH�VHORQ�XQ�SRLQW�GH�YXH�UpVROXPHQW�SUDJPDWLTXH�HW�UpDOLVWH��FULWqUH�GX�PD[LPXP�GH
YUDLVHPEODQFH��

8Q�HVWLPDWHXU� VWDWLVWLTXH� HVW� XQH�YDULDEOH� DOpDWRLUH�� GRQW� XQH� UpDOLVDWLRQ� VH� FDOFXOH� j
SDUWLU�GHV�GRQQpHV�REVHUYpHV�

�� 2SWLPLVDWLRQ�
&
HVW� O
RSpUDWLRQ� FRQVLVWDQW� j� WURXYHU� OD� PHLOOHXUH� VROXWLRQ� j� XQ� SUREOqPH�� �L�H�� OHV

YDOHXUV� OHV� SOXV� SUREDEOHV� GHV� SDUDPqWUHV� SKDUPDFRFLQpWLTXHV� G
XQ� SDWLHQW� RX� G
XQH
SRSXODWLRQ���(OOH�SHXW�rWUH�VXMHWWH�j�GHV�FRQWUDLQWHV�

'HV� WHFKQLTXHV� G
RSWLPLVDWLRQ� VRQW� XWLOLVpHV� GDQV� GHV� SURFpGXUHV� VWDWLVWLTXHV� FRPPH
OHV�PRLQGUHV�FDUUpV�HW�OH�PD[LPXP�GH�YUDLVHPEODQFH�

$� F{Wp� GHV� PpWKRGHV� FODVVLTXHV� VRQW� GpVRUPDLV� XWLOLVpHV� GHV� PpWKRGHV� GH
SURJUDPPDWLRQ� PDWKpPDWLTXH��� SURJUDPPDWLRQ� OLQpDLUH�� SURJUDPPDWLRQ� QRQ� OLQpDLUH�
SURJUDPPDWLRQ�G\QDPLTXH�

�� &RQWU{OHXU��]RQH�WKpUDSHXWLTXH�
'DQV�XQ�V\VWqPH�FRQWU{Op�SDU�UpJXODWLRQ�DFWLYH�DYHF�UpWURFRQWU{OH�LQWHUYLHQQHQW�HQ�IDLW

WURLV�VRXV�V\VWqPHV��
�� XQ�VRXV�V\VWqPH�RSpUDWHXU�TXL�VXELW�OHV�HQWUpHV�HW�SURGXLW�OHV�VRUWLHV�GX�V\VWqPH

�L�H�� OHV� GRVHV� DGPLQLVWUpHV�� OHV� FRQFHQWUDWLRQV� SODVPDWLTXHV�� O
RUJDQLVPH� GX
SDWLHQW��

�� XQ� VRXV�V\VWqPH� UpJXODWHXU� �� HVWLPDWHXU�TXL� UHFXHLOOH� OHV� LQIRUPDWLRQV
�PHVXUHV��� SXLV� HVWLPH� RX� RSWLPLVH�� HQ� XWLOLVDQW� OHV�PHVXUHV�� OHV� SUREDELOLWpV
GHV� YDOHXUV� GHV� SDUDPqWUHV� GX� V\VWqPH� �L�H�� OD� FODLUDQFH� GH� O
DPLQRVLGH
DGPLQLVWUp��

�� HW� HQILQ� XQ� VRXV�V\VWqPH� FRQWU{OHXU� TXL� GpILQLW� OHV� ILQDOLWpV� GX� V\VWqPH� VRXV
IRUPH�GH� QRUPHV� TXL� UHJURXSHQW� WRXW� j� OD� IRLV� OHV� REMHFWLIV� HW� OHV� FRQWUDLQWHV
�L�H��OD�]RQH�WKpUDSHXWLTXH���F
HVW�j�GLUH� O
pWHQGXH�GHV�FRQFHQWUDWLRQV�VDQJXLQHV
HQ�PpGLFDPHQW�DGPLVVLEOHV�HW�RX�OHXUV�YDOHXUV�PLQLPDOHV�RX�PD[LPDOHV���SLFV�
UpVLGXHOV���j�O
LQWpULHXU�GH�FHWWH�]RQH�WKpUDSHXWLTXH��



��
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��� $PVGHQ�� *�:��� &�+�� %DOORZ�� DQG� -�-�� 6FKHQWDJ�� ������ 3RSXODWLRQ� SKDUPDFRNLQHWLF
PHWKRGV�WR�RSWLPL]H�DQWLELRWLF�HIIHFWV��'UXJ��,QYHVW�������������

��� %DUULHUH��6�/���(��(O\��-�(��.DSXVQLN��DQG�-�*��*DPEHUWRJOLR��������$QDO\VLV�RI�D�QHZ
PHWKRG�IRU�DVVHVVLQJ�DFWLYLW\�RI�FRPELQDWLRQV�RI�DQWLPLFURELDOV��DUHD�XQGHU� WKH�EDFWHULDO
DFWLYLW\�FXUYH��-��$QWLPLFURE��&KHPRWKHU������������

��� %ODVHU��-���%�6��6WRQH��0�&��*URQHU�� DQG�6�+��=LQQHU�� ������&RPSDUDWLYH� VWXG\�ZLWK
HQR[DFLQH�DQG�QHWLOPLFLQ�LQ�D�SKDUPDFRG\QDPLF�PRGHO� WR�GHWHUPLQH�LPSRUWDQFH�RI� UDWLR
RI� DQWLELRWLF� SHDN� FRQFHQWUDWLRQ� WR� 0,&� IRU� EDFWHULFLGDO� DFWLYLW\� DQG� HPHUJHQFH� RI
UHVLVWDQFH��$QWLPLFURE��$JHQWV�&KHPRWKHU���������������

��� %RXYLHU� G©<YRLUH��0�-�<��� DQG� 3�+��0DLUH�� ������ 'RVDJH� UHJLPHQ� RI� DQWLPLFURELDOV�
,PSOLFDWLRQV�RI�D�SKDUPDFRNLQHWLF�SKDUPDFRG\QDPLF�PRGHO��&OLQ��'UXJ��,QYHVW����������
����

��� &RKHQ�� 5��� (�� 9DURQ�� +�� 'DEHUQDW�� -�� %DUUH�� D�G� 3�� *HVOLQ�� ������ $FWLYLWp
DQWLEDFWpULHQQH� HW� SKDUPDFRFLQpWLTXH� VpULTXH� GHV� E�ODFWDPLQHV� RUDOHV� YLV� j� YLV� GH
6WUHSWRFRFFXV� SQHXPRQLDH� HW� GH� +DHPRSKLOXV� LQIOXHQ]DH�� /D� OHWWUH� GH� O©LQIHFWLRORJXH�
�����������

��� &RQIHVVRQ� 0�$��� ;�� %DUEDXW�� 3�� 0DLUH�� -�0�� 9HUJQDXG�� $�� (O� %URX]L�� DQG� 5�:�
-HOOLIIH��������&RQFHQWUDWLRQV�FDOFXOpHV�HQ�DPLQRVLGH�GDQV�GHV�YpJpWDWLRQV�G
HQGRFDUGLWHV
�� UHODWLRQ� DYHF� OHV� SUDWLTXHV� FOLQLTXHV� ORUV� GX� WUDLWHPHQW� G
HQGRFDUGLWHV� LQIHFWLHXVHV� SDU
O
DPLNDFLQH��7KpUDS�����������

��� &RUYDLVLHU��6���3�+��0DLUH��0�<��%RXYLHU�G©<YRLUH��;��%DUEDXW��1��%OH\]DF��DQG�5�:�
-HOOLIIH��������&RPSDULVRQ�EHWZHHQ�DQWLPLFURELDO�SKDUPDFRG\QDPLF�LQGLFHV�DQG�EDFWHULDO
NLOOLQJ�DV�GHVFULEHG� �E\�XVLQJ� WKH�=KL�PRGHO��$QWLPLFURE��$JHQWV�&KHPRWKHU�����������
�����

��� &UDLJ�� :�$�� ������ 3KDUPDFRNLQHWLF� �� SKDUPDFRG\QDPLF� SDUDPHWHUV� �� UDWLRQDOH� IRU
DQWLEDFWHULDO�GRVLQJ�RI�PLFH�DQG�PHQ��&OLQ��,QIHFW��'LV����������

��� &]RFN�� '��� DQG� 0�� *LHKO�� ������ $PLQRJO\FRVLGH� SKDUPDFRNLQHWLFV� DQG� �G\QDPLFV�� D
QRQOLQHDU�DSSURDFK��,QWHUQ��-��&OLQ��3KDUPDFRO��7KHUDS��������������

����'DwNRV�� *�/��� *�*�� -DFNVRQ�� 9�7�� /RODQV�� DQG� '�0�� /LYHPRUH�� ������ $GDSWLYH
UHVLVWDQFH� WR� DPLQRJO\FRVLGH� DQWLELRWLFV� IURP� ILUVW�H[SRVXUH� GRZQ�UHJXODWLRQ�� -�� ,QIHFW�
'LV���������������

����'DOOD�&RVWD��7���DQG�+��'HUHQGRUI��������$8,&���$�JHQHUDO�WDUJHW�IRU�WKH�RSWLPL]DWLRQ
RI�GRVLQJ�UHJLPHQV�RI�DQWLELRWLFV�"�$QQ��3KDUPDFRWKHU����������������

����'UXJHRQ�� +��� )�� /HJDOORX� )�� DQG� -�� &DLOORQ�� ������ 0pWKRGHV� G©pWXGH� GH� O©DFWLYLWp
EDFWpULFLGH�� S�� ��������� ,Q� � 3�� &RXUYDOLQ��+��'UXJHRQ�� -�3�� )ODQGURLV�� DQG� )��*ROGVWHLQ
�HG���%DFWpULFLGLH���$VSHFWV�WKpRULTXHV�HW�WKpUDSHXWLTXHV�������0DORLQH��3DULV�

����'UXJHRQ��+�%��������/©DPLNDFLQH�DGPLQLVWUpH�HQ�GRVH�XQLTXH�MRXUQDOLqUH���OHV�DUJXPHQWV
EDFWpULRORJLTXHV��0HG��0DO��,QIHFW�����������

����'XGOH\��0�1��������3KDUPDFRG\QDPLFV�DQG�SKDUPDFRNLQHWLFV�RI�DQWLELRWLFV�ZLWK�VSHFLDO
UHIHUHQFH�WR�WKH�IOXRURTXLQRORQHV��$P��-��0HG�����6XSSO���$���������



��

����'XGOH\�� 0�1�� ������ &RPPHQWDU\� RQ� GXDO� LQGLYLGXDOL]DWLRQ� ZLWK� DQWLELRWLFV�� S�� �����
������� ,Q�:�(�� (YDQV�� -�-�� 6FKHQWDJ�� DQG�:�-�� -XVNR� �HG��� $SSOLHG� SKDUPDFRNLQHWLFV��
3ULQFLSOHV� RI� WKHUDSHXWLF� GUXJ� PRQLWRULQJ�� �UG� HG������� $SSOLHG� 7KHUDSHXWLFV� ,QF�
9DQFRXYHU�

����(DJOH�+���5��)OHLVFKPDQ��DQG�0��/HY\��������¦&RQWLQXRXV§�YV��¦GLVFRQWLQXRXV§�WKHUDS\
ZLWK�SHQLFLOOLQ� �� WKH� HIIHFW� RI� WKH� LQWHUYDO� EHWZHHQ� LQMHFWLRQV�RQ� WKHUDSHXWLF� HIILFDF\��1�
(QJO��-��0HG���������������

����(OOQHU��3�'���DQG�+�&��1HX��������7KH�LQKLELWRU\�TXRWLHQW��-$0$�����������������

����(YDQV�:�(���5HOOLQJ�0�9���5RGPDQ�-�+���&URP�:�5���%R\HWW� -�0���3XL�&�+�������
&RQYHQWLRQDO� FRPSDUHG� ZLWK� LQGLYLGXDOL]HG� FKHPRWKHUDS\� IRU� FKLOGKRRG� DFXWH
O\PSKREODVWLF�OHXNHPLD��1��(QJO��-��0HG���������������

����)DQWLQ�� %��� DQG� &�� &DUERQ�� ������ $UJXPHQWV� HQ� IDYHXU� GH� O©DGPLQLVWUDWLRQ� HQ� GRVH
XQLTXH�MRXUQDOLqUH�GHV�DPLQRVLGHV���GRQQpHV�H[SpULPHQWDOHV��0HG��0DO��,QIHFW������������

����)HUULROV�/LVDUW��5���DQG�0��$OyV�$OPLxDQD��������(IIHFWLYHQHVV�DQG�VDIHW\�RI�RQFH�GDLO\
DPLQRJO\FRVLGHV���D�PHWD�DQDO\VLV��$P��-��+HDOWK�6\VW��3KDUP����������������

����)O�FNLJHU�� 8�� &�� 6HJHVVHQPDQQ�� DQG� $�8�� *HUEHU�� ������ ,QWHJUDWLRQ� RI
SKDUPDFRG\QDPLF� RI� LPLSHQHP� LQ� KXPDQ�DGDSWHG� PRXVH� PRGHO�� $QWLPLFURE�� $JHQWV
&KHPRWKHU����������������

����*HQJR��)�0���7�:��0DQQLRQ��&�+��1LJKWLQJDOH��DQG�-�-��6FKHQWDJ��������,QWHJUDWLRQ�RI
SKDUPDFRNLQHWLFV� DQG� SKDUPDFRG\QDPLFV� RI� PHWKLFLOOLQ� LQ� FXUDWLYH� WUHDWPHQW� RI
H[SHULPHQWDO�HQGRFDUGLWLV��-��$QWLPLFURE��&KHPRWKHU��������������

����*ULOORW��0���3�+��0DLUH��0�$��&RQIHVVRQ��9��&RJROXHQKHV��&��3LYRW��0��'UXJXHW��3�
&RXUSURQ�� DQG� 5�:�� -HOOLIIH�� ������ &RQWU{OH� DGDSWDWLI� GHV� WKpUDSHXWLTXHV� SDU
O©DPLNDFLQH� FKH]� GHV� SDWLHQWV� WUqV� DJpV� �� DQDO\VH� UpWURVSHFWLYH� GH� O©HIILFDFLWp� HW� GH� OD
WR[LFLWp��3DWK��%LRO��������������

����+RRSHU�� '�&��� DQG� -�&��:ROIVRQ�� ������ 4XLQRORQH� DQWLPLFURELDO� DJHQWV�� �QG� HG������
$PHULFDQ�VRFLHW\�IRU�PLFURELRORJ\�,QF��:DVKLQJWRQ��'�&������S�

����-HOOLIIH� 5�:��� $�� 6FKXPLW]N\�� '�� %D\DUG�� 0��0LOPDQ�� 0�� YDQ� *XLOGHU�� ;�� :DQJ�
)��-LDQJ��;��%DUEDXW�� DQG�3��0DLUH�� ������0RGHO�EDVHG�� JRDO�RULHQWHG�� LQGLYLGXDOLVHG
GUXJ� WKHUDS\� �� OLQNDJH� RI� SRSXODWLRQ� PRGHOOLQJ�� QHZ� �PXOWLSOH� PRGHO�� GRVDJH� GHVLJQ�
ED\HVLDQ�IHHGEDFN�DQG�LQGLYLGXDOLVHG�WDUJHW�JRDOV��&OLQ��3KDUPDFRNLQHW������������

����-HOOLIIH��5�:���$��6FKXPLW]N\��0��YDQ�*XLOGHU��0��/LX��/��+X��3��0DLUH��3��*RPLV�
;��%DUEDXW�� DQG� %�� 7DKDQL�� ������ ,QGLYLGXDOL]LQJ� GUXJ� GRVDJH� UHJLPHQV� �� UROHV� RI
SRSXODWLRQ�SKDUPDFRNLQHWLF�DQG�G\QDPLF�PRGHOV��%D\HVLDQ�ILWWLQJ��DQG�DGDSWLYH�FRQWURO�
7KHU��'UXJ�0RQLW��������������

����.DVKXED��$�'�0��� $�1�� 1DI]LJHU��*�/�� 'UXVDQR�� DQG� -�6�� %HUWLQR�� ������ 'RVLQJ� RI
DPLQRJO\FRVLGHV�WR�UDSLGO\�DWWDLQ�SKDUPDFRG\QDPLF�JRDOV�DQG�KDVWHQ�WKHUDSHXWLF�UHVSRQVH
E\�XVLQJ�LQGLYLGXDOL]HG�SKDUPDFRNLQHWLF�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�SQHXPRQLD�FDXVHG�E\
JUDP�QHJDWLYH�RUJDQLVPV�$QWLPLFURE��$JHQWV�&KHPRWKHU����������������������

����/L��5�&��������6LPXOWDQHRXV�SKDUPDFRG\QDPLF�DQDO\VLV�RI�WKH�ODJ�DQG�EDFWHULFLGDO�SKDVHV
H[KLELWHG� E\� E�ODFWDPV� DJDLQVW� (VFKHULFKLD� FROL�� $QWLPLFURE�� $JHQWV� &KHPRWKHU�� ����
����������



��

����/L��5�&���'�(��1L[�� DQG� -�-�� 6FKHQWDJ�� ������ 3KDUPDFRG\QDPLF�PRGHOLQJ� RI� EDFWHULDO
NLQHWLFV����E�ODFWDPV�DQWLELRWLFV�DJDLQVW�(VFKHULFKLD�FROL��-��3KDUP��6FL��������������

����0DGDUDV�.HOO\��.�-���%�(��2VWHUJDDUG��/��%DHNHU�+RYGH��DQG�-�&��5RWVFKDIHU�������
7ZHQW\�IRXU�KRXU� DUHD� XQGHU� WKH� FRQFHQWUDWLRQ�WLPH� FXUYH�0,&� UDWLR� DV� D� JHQHULF
SUHGLFWRU�RI� IOXRURTXLQRORQH� DQWLPLFURELDO� HIIHFW� E\�XVLQJ� WKUHH� VWUDLQV� RI�3VHXGRPRQDV
DHUXJLQRVD�DQG�DQ� LQ�YLWUR�SKDUPDFRG\QDPLF�PRGHO��$QWLPLFURE�$JHQW�&KHPDWKHU������
��������

����0DLUH� 3��� ;�� %DUEDXW�� -�0�� 9HUJQDXG�� 0�� (O� %URX]L�� � 0�$�� &RQIHVVRQ�� &�� 3LYRW�
0��&KX]HYLOOH��1��,YDQRII��-�/��%UD]LHU��DQG�5�:��-HOOLIIH��������&RPSXWDWLRQ�RI�GUXJ
FRQFHQWUDWLRQV� LQ� HQGRFDUGLDO� YHJHWDWLRQV� LQ� SDWLHQWV� GXULQJ� DQWLELRWLF� WKHUDS\�� ,QW�� -�
%LRPHG��&RPSXW�������������

����0DLUH�� 3�+��� -�/��%UD]LHU�� DQG�5�:�� -HOOLIIH�� ������ 3KDUPDFRFLQpWLTXH� DSSOLTXpH� DX[
DQWLELRWLTXHV��S�����������,Q����-��)UHQH\��)��5HQDXG��:��+DQVHQ��&��%ROOHW��HG���0DQXHO�GH
%DFWpULRORJLH�&OLQLTXH���VW�HG��W�,�������(OVHYLHU��3DULV�

����0DLUH�� 3�+��� 1�� %OH\]DF�� 5�:�� -HOOLIIH�� DQG� -�&�� 7KDODEDUG�� ������ 7KpRULH� GH
O
DGDSWDWLRQ�GH�SRVRORJLH�FKH]�OH�VXMHW�kJp��$FW��3KDUP��%LRO��&OLQ���������������

����0DLUH�� 3�+��� 5�:�� -HOOLIIH�� &�� 'XPDUHVW�� '�� 5RX[�� 9�� %UpDQW�� %�� &KDUSLDW�� (�
9HUPHXOHQ�� -�/��%UD]LHU�� DQG� � 3�� &RXUSURQ�� ������ &RQWU{OH� DGDSWDWLI� RSWLPDO� GHV
SRVRORJLHV��� H[SpULHQFH� GHV� DPLQRVLGHV� HQ� JpULDWULH�� S�� ��������� ,Q� ��� $�� 9HQRW�� 3�
'HJRXOHW��HG��,QIRUPDWLTXH�HW�0pGLFDPHQWV�������6SULQJHU�9HUODJ��3DULV�

����0DLUH�� 3�+��� ;�� %DUEDXW�� -�&�� 7KDODEDUG�� )�� 0HQWUp�� DQG� 5�:�� -HOOLIIH�� �����
3KDUPDFRFLQpWLTXH�DSSOLTXpH�DX[�DQWLELRWLTXHV��S�����������,Q����-��)UHQH\��)��5HQDXG��:�
+DQVHQ��&��%ROOHW��HG���0DQXHO�GH�%DFWpULRORJLH�&OLQLTXH���QG�HG��W�,�������(OVHYLHU��3DULV�

����0DLUH�� 3�+��� ;�� %DUEDXW�� -�&�� 7KDODEDUG�� -�0�� 9HUJQDXG�� '�� 5RX[�� 0�� 5R\�� DQG
5�:��-HOOLIIH�� ������ $GDSWLYH� FRQWURO� RI� WKHUDSHXWLF� GUXJ� UHJLPHQV� UHODWLRQV� EHWZHHQ
FOLQLFDO�VLWXDWLRQV� ���RXWFRPHV�DQG�VLPXODWLRQV�XVLQJ�QRQOLQHDU�G\QDPLF�PRGHO��S�������
������,Q�5�$��*UHHQHV��+�(��3HWHUVRQ��DQG�'�-��3URWWL��HG���3URFHHGLQJV�RI� WKH��WK�:RUOG
&RQJUHVV� RQ� 0HGLFDO� ,QIRUPDWLFV������� ,QWHUQDWLRQDO� 0HGLFDO� ,QIRUPDWLFV� $VVRFLDWLRQ�
(GPRQWRQ�

����0RRUH�� 5�'��� &�5�� 6PLWK�� DQG� 3�6�� /LHWPDQ�� ������ $VVRFLDWLRQ� RI� DPLQRJO\FRVLGH
SODVPD�OHYHOV�ZLWK�WKHUDSHXWLF�RXWFRPH�LQ�D�JUDP�QHJDWLYH�SQHXPRQLD��$P��-��0HG������
��������

����0RRUH��5�'���3�6��/LHWPDQ��DQG�&�5��6PLWK��������&OLQLFDO�UHVSRQVH�WR�DPLQRJO\FRVLGHV
WKHUDS\��� LPSRUWDQFH� RI� WKH� UDWLR� RI� SHDN� FRQFHQWUDWLRQ� WR� PLQLPDO� LQKLELWRU\
FRQFHQWUDWLRQ��-��,QIHFW��'LV��������������

����0RXWRQ�� -�:��� $�$�7�0�0�� 9LQNV�� DQG� 1�3�� 3XQW�� ������ 3KDUPDFRNLQHWLF�
SKDUPDFRG\QDPLF�PRGHOLQJ�RI�DFWLYLW\�RI�FHIWD]LGLPH�GXULQJ�FRQWLQXRXV�DQG�LQWHUPLWWHQW
LQIXVLRQ��$QWLPLFURE��$JHQWV�&KHPRWKHU���������������

����1DXGLQ��-���$��.DPHQND��'��&ODXGH��DQG�3��0DLUH��������$XWRPDWLTXH�HQ�ELRORJLH� ��
(WXGH�SKDUPDFRFLQpWLTXH���SKDUPDFRG\QDPLTXH�G©XQ�PRGqOH�GH�SHUVLVWDQFH�EDFWpULHQQH�
'RQQpHV�QRQ�SXEOLpHV�

����5HHYHV�� '�6�� ������ $YDQWDJHV� DQG� GLVDYDQWDJHV� RI� DQ� LQ� YLWUR� PRGHO� ZLWK� WZR
FRPSDUWPHQWV� FRQQHFWHG� E\� D� GLDO\VHU���� UHVXOWV� RI� H[SHULPHQWV� ZLWK� FLSURIOR[DFLQ�� -�
$QWLPLFURE��&KHPRWKHU�����6XSSO��$������������



��

����5HQDUG��/���3��6DQGHUV��DQG�0��/DXUHQWLH��������0RGpOLVDWLRQ�GH�O©HIIHW�EDFWpULFLGH�GH
OD�VSLUDP\FLQH��&KRL[�G©XQ�PRGqOH�SKDUPDFRG\QDPLTXH��9HW��5HV�������������

����5HQDUG�� /��� 3�� VDQGHUV�� 0�� /DXUHQWLH�� DQG� -�0�� 'HOPDV�� ������ 3KDUPDFRNLQHWLF�
SKDUPDFRG\QDPLF� PRGHO� IRU� VSLUDP\FLQ� LQ� VWDSK\ORFRFFDO� PDVWLWLV�� -�� 9HW�� 3KDUPDFRO�
7KHUDS��������������

����5RWVFKDIHU�� -�&��� .�-�� :DONHU�� .�-�� .HOO\�� DQG� &�-�� 6XOOLYDQ�� ������ $QWLELRWLF
SKDUPDFRG\QDPLFV�� S�� ��������� ,Q� 1�5�� &XOWHU�� -�-�� 6UDPHN�� DQG� 3�.�� 1DUDQJ� �HG��
3KDUPDFRG\QDPLFV�DQG�GUXJ�GHYHORSPHQW����SHUVSHFWLYHV� LQ�FOLQLFDO�SKDUPDFRORJ\������
-RKQ�:LOH\�	�6RQV�/WG��&KLFKHVWHU�

����5RWVFKDIHU��-�&���5�$��=DELQVNL��DQG�.�$��:DONHU��������3KDUPDFRG\QDPLF�IDFWRUV�RI
DQWLELRWLF�HIILFDF\��3KDUPDFRWKHU���������6���6�

����5RZODQG�� 0��� /�%�� 6KHLQHU�� DQG� -�/�� 6WHLPHU�� ������ 9DULDELOLW\� LQ� GUXJ� WKHUDS\� ��
GHVFULSWLRQ��HVWLPDWLRQ��DQG�FRQWURO���D�6DQGR]�ZRUNVKRS��5DYHQ�3UHVV���1HZ�<RUN������S�

����6FKHQWDJ��-�-���&�+��%DOORZ��3DODGLQR�-�$���DQG�'�(��1L[��������'XDO�LQGLYLGXDOL]DWLRQ
ZLWK� DQWLELRWLFV���� LQWHJUDWHG� DQWLELRWLF�� 0DQDJHPHQW� VWUDWHJLHV� IRU� XVH� LQ� KRVSLWDOV�� S�
������������ ,Q� :�(�� (YDQV�� -�-�� 6FKHQWDJ�� DQG� :�-�� -XVNR� �HG��� $SSOLHG
SKDUPDFRNLQHWLFV���� 3ULQFLSOHV� RI� WKHUDSHXWLF� GUXJ� PRQLWRULQJ�� �UG� HG������� $SSOLHG
7KHUDSHXWLFV�,QF��9DQFRXYHU�

����6FKHQWDJ�� -�-��� '�� 6ZDQVRQ�� DQG� ,�� 6PLWK�� ������ 'XDO� LQGLYLGXDOL]DWLRQ� ��� DQWLELRWLF
GRVDJH� FDOFXODWLRQ� IRP� WKH� LQWHJUDWLRQ� RI� LQ�YLWUS� SKDUPDFRG\QDPLFV� DQG� LQ�YLYR
SKDUPDFRNLQHWLFV��-��$QWLPLFURE��&KHPRWKHU�����6XSSO��$����������

����6FKHQWDJ�� -�-��� '�(�� 1L[� (��� DQG� $�� )RUUHVW�� ������ 3KDUPDFRG\QDPLFV� RI� WKH
IOXRURTXLQRORQHV�� S�� ��������� ,Q� '�&�� +RRSHU�� DQG� -�6�� :ROIVRQ� �HG��� 4XLQRORQH
DQWLPLFURELDO� DJHQWV�� �QG� HG�������$PHULFDQ� VRFLHW\� IRU�PLFURELRORJ\� ,QF��:DVKLQJWRQ�
'�&�

����6FKHQWDJ��-�-���'�(��1L[��DQG�0�+��$GHOPDQ��������0DWKHPDWLFDO�H[DPLQDWLRQ�RI�GXDO
LQGLYLGXDOL]DWLRQ�SULQFLSOHV����UHODWLRQVKLSV�EHWZHHQ�$8&�DERYH�0,&�DQG�DUHD�XQGHU� WKH
LQKLELWRU\� FXUYH� IRU� FHIPHQR[LPH�� FLSURIOR[DFLQ� DQG� WREUDP\FLQ�� ',&3� $QQ�
3KDUPDFRWKHU�����������������

����6LQJODV�� (�� ������ 3KDUPDFRFLQpWLTXH� FOLQLTXH� GH� O©LVpSDPLFLQH�� /D� OHWWUH� GH
O©LQIHFWLRORJXH��1XPpUR�+RUV�6pULH��������

����6WDQHYD��0���%��0DUNRYD�� ,��$WDQDVRYD�� DQG�'��7HU]LLYDQRY�� ������ 3KDUPDFRNLQHWLF
DQG�SKDUPDFRG\QDPLF�DSSURDFK�IRU�FRPSDULQJ�WZR�WKHUDSHXWLF�UHJLPHQV�XVLQJ�DPLNDFLQ�
$QWLPLFURE��$JHQWV�&KHPRWKHU���������������

����9DQFH�%U\DQ��.���7�$��/DUVRQ��-�&��5RWVFKDIHU��DQG�-�3��7RVFDQR��������,QYHVWLJDWLRQ
RI� WKH� HDUO\� NLOOLQJ� RI� 6WDSK\ORFRFFXV� DXUHXV� E\� GDSWRP\FLQ� E\� XVLQJ� D� LQ� YLWUR
SKDUPDFRG\QDPLF�PRGHO��$QWLPLFURE��$JHQWV�&KHPRWKHU�����������������

����=KL��-���&�+��1LJKWLQJDOH��DQG�5��4XLQWLOLQL��������$�SKDUPDFRG\QDPLF�PRGHO� IRU� WKH
DFWLYLW\� RI� DQWLELRWLFV� DJDLQVW� PLFURRUJDQLVPV� XQGHU� QRQVDWXUDEOH� FRQGLWLRQV�� -�� 3KDUP�
6FL�����������������

����=KL�� -��� &�+�� 1LJKWLQJDOH�� DQG� 5�� 4XLQWLOLQL�� ������ 0LFURELDO� SKDUPDFRG\QDPLFV� RI
SLSHUDFLOOLQ�LQ�QHXWURSHQLF�PLFH�RI�V\VWHPLF�LQIHFWLRQ�GXH�WR�3VHXGRPRQDV�DHUXJLQRVD��-�
3KDUPDFRNLQ��%LRSKDUP���������������



��

7DEOHDX , � ,QGLFHV SKDUPDFRG\QDPLTXHV FRUUpOpV j O©HIILFDFLWp DQWLEDFWpULHQQH�

,QGLFHV &ODVVH G©DQWLELRWLTXH

7 ! 0,& 3pQLFLOOLQH� FpSKDORVSRULQH� FDUEDSHQqPH� PDFUROLGH� OLQFRVDPLGH

$8& � 0,& VXU ��K $PLQRVLGH� IOXRURTXLQRORQH� WpWUDF\FOLQH� JO\FRSHSWLGH� V\QHUJ\VWLQH

&PD[ � 0,& $PLQRVLGH� IOXRURTXLQRORQH

7DEOHDX ,, � &DUDFWpULVWLTXHV GH $8&� $8& ! 0,&� 7 ! 0,&� $8& � 0,& HW &PD[ � 0,&�

&DUDFWpULVWLTXHV $8& $8& ! 0,& 7 ! 0,& $8& �0,& &PD[ � 0,&

'pWHUPLQDWLRQ DLVpH

,QFRUSRUDWLRQ GH WRXV OHV SDUDPqWUHV 3.

,QFRUSRUDWLRQ GH OD &0,

6HQVLELOLWp DX[ FKDQJHPHQWV GH &0,

9LVLRQ G\QDPLTXH

$EVHQFH GH GLVFRQWLQXLWp

$EVHQFH GH YDOHXU PD[LPDOH

$QWLELRWLTXH FRQFHQWUDWLRQ�GpSHQGDQW

$QWLELRWLTXH WHPSV�GpSHQGDQW

5HODWLRQ FODLUH DYHF OD EDFWpULFLGLH

$QDO\VH GHV DVVRFLDWLRQV G©DQWLELRWLTXHV
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SUpVHQFH�




DEVHQFH GH OD FDUDFWpULVWLTXH PHQWLRQQpH

7DEOHDX ,,, � 9DOHXUV GHV SDUDPqWUHV .PD[ �K
��
� HW JJ SRXU GLIIpUHQWV FRXSOHV EDFWpULH � DQWLELRWLTXH�

$QWLELRWLTXH (VSqFH EDFWpULHQQH .PD[ �K
��
� J 5pIpUHQFHV

$PR[LFLOOLQH

$PLNDFLQH

7LFDUFLOOLQH

7REUDP\FLQH

'DSWRP\FLQH

6SLUDP\FLQH

(VFKHULFKLD FROL

3VHXGRPRQDV DHUXJLQRVD

s

s

6WDSK\ORFRFFXV DXUHXV

s
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 YDOHXU DUELWUDLUHPHQW IL[pH pJDOH j �



��

7DEOHDX ,9 � &LEOHV SRVVLEOHV HQ IRQFWLRQ GH OD JUDYLWp GH O
LQIHFWLRQ

675$7(*,(6�3262/2*,48(6�&/$66,48(6

$PLQRVLGHV

$PLNDFLQH�HW�,VpSDPLFLQH�H[FHSWpV

$IIHFWLRQ %pQLJQH 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0D[ � � ��

0LQ � � �

$PLNDFLQH�HW�,VpSDPLFLQH

$IIHFWLRQ %pQLJQH 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0D[ �� �� ��

0LQ � � �
�&RQFHQWUDWLRQV FLEOHV HQ �J�PO HW FRQFHQWUDWLRQ�GpSHQGDQFH�

9DQFRP\FLQH

6DQV�DPLQRVLGH�DVVRFLp

$IIHFWLRQ 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0LQ ��MRXUV �� ��

0LQ !�MRXUV � ��

$YHF�DPLQRVLGH�DVVRFLp

$IIHFWLRQ 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0LQ ��MRXUV ��

0LQ !�MRXUV �
�&RQFHQWUDWLRQV FLEOHV HQ �J�PO HW WHPSV�GpSHQGDQFH�

7pLFRSODQLQH

$IIHFWLRQ 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0LQ �� ��

�&RQFHQWUDWLRQV FLEOHV HQ �J�PO HW WHPSV�GpSHQGDQFH�



��

1289(//(6�675$7(*,(6�3262/2*,48(6

$PLQRVLGHV���6WUDWpJLH��2QFH�$�'D\�

$PLNDFLQH�HW�,VpSDPLFLQH�H[FHSWpV

$IIHFWLRQ %pQLJQH 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0D[ �� �� !��

0LQ � � ��

$PLNDFLQH�HW�,VpSDPLFLQH

$IIHFWLRQ %pQLJQH 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 0D[ �� �� ��

0LQ � � ��
�&RQFHQWUDWLRQV FLEOHV HQ �J�PO HW FRQFHQWUDWLRQ�GpSHQGDQFH�

9DQFRP\FLQH��VDQV�DPLQRVLGH�DVVRFLp�

3HUIXVLRQ�&RQWLQXH

$IIHFWLRQ 0RGpUpH 6pYqUH
&RQFHQWUDWLRQV FLEOHV 3ODWHDX �� ��

�&RQFHQWUDWLRQV FLEOHV HQ �J�PO HW WHPSV�GpSHQGDQFH�

&HV FLEOHV� GRQQpHV j WLWUH LQGLFDWLI� VRQW XQH V\QWKqVH G
H[SpULHQFHV FOLQLTXHV HW GHV 'RQQpHV $FWXHOOHV GH OD
6FLHQFH� (Q DXFXQ FDV� HOOHV QH VDXUDLHQW HQJDJHU OD UHVSRQVDELOLWp GHV DXWHXUV�
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7HPSV �KHXUH�
&
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DW
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HV

�P
J
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&0,

&0%

%DFWpULFLGLH (IIHW SRVW�

DQWLELRWLTXH

SRVVLEOH

5HFURLVVDQFH

EDFWpULHQQH

%DFWpULR�

VWDVH

)LJXUH � � 5HODWLRQV HQWUH OHV FRQFHQWUDWLRQV SODVPDWLTXHV HW O©DFWLYLWp DQWL�EDFWpULHQQH�

� � �� � � � �
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7 H PSV �KH XUH V �

/ R J �8 )& � �P O

�� PJ � O � �� PJ �O

� PJ �O � �� �� PJ �O

� PJ �O � PJ �O

& R QF H QWUD W LR QV G ©DP LN DF LQH

)LJXUH � � &LQpWLTXH GH EDFWpULFLGLH GH O©DPLNDFLQH IDFH j 3� DHUXJLQRVD�
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&RQFHQWUDWLRQ �PXOWLSOH GH ]&0,�

(
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F
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�K

�

7RE UDP\F LQH � .
PD[

 ����� K ��

$PR[ LF L O O LQH � .
PD[

 ����� K ��

)LJXUH � � (IIHW EDFWpULFLGH� . �K
��
�� GH OD WREUDP\FLQH VXU 3� DHUXJLQRVD $7&& �����

HW GH O©DPR[LFLOOLQH VXU (� FROL $7&& ������

*3

G

.W

13

&W *6

5HWRXU GH

VHQVLELOLWp

61

R� &W HVW OD FRQFHQWUDWLRQ HQ DQWLELRWLTXH �PJ�O� j O©LQVWDQW W �K��

16 HW 13 OHV WDLOOHV GHV SRSXODWLRQV EDFWpULHQQHV UHVSHFWLYHPHQW

VHQVLEOHV HW SHUVLVWDQWHV �8)&�PO�� *6 HW *3 OHV WDX[ GH

FURLVVDQFH HQ DEVHQFH G©DQWLELRWLTXH GHV SRSXODWLRQV

UHVSHFWLYHPHQW VHQVLEOHV HW SHUVLVWDQWHV �K
��
� �VXSSRVpV FRQIRQGXV�

HW G OH WDX[ GH FRQYHUVLRQ GHV EDFWpULHV VHQVLEOHV HQ SHUVLVWDQWHV

�K
��
��

)LJXUH � � &RQYHUVLRQ EDFWpULHQQH FRQFHQWUDWLRQ�GpSHQGDQWH G©XQ pWDW VHQVLEOH j XQ pWDW SHUVLVWDQW �����



��

�

�����

�����

�����

�����

�����

�����

�����

� � � � � � �
&RQFHQWUDWLRQ �PJ�O�
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&
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 ���� PJ�O

)LJXUH � � (YROXWLRQ GH GG �K
��
� GH (� FROL IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ DPR[LFLOOLQH�
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7HPSV �KHXUH�
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&0,  � PJ�O

��� PJ

� ��� PJ

)LJXUH � � &RQFHQWUDWLRQV SODVPDWLTXHV �PJ�O� GH O©DPR[LFLOOLQH �SHUIXVLRQ ,9 GH �� PLQ��

$0,.$&,1(

)LJXUH � � 8QH VLWXDWLRQ FOLQLTXH W\SLTXH� /H FRQWU{OH DGDSWDWLI D DVVXUp GHV PD[LPD HIILFDFHV HQ DPLQRVLGH

WRXW HQ pYLWDQW O
DFFXPXODWLRQ�


