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Als meus pares

A la Montse



El murmuri de l’aigua
és la veu dels meus avantpassats.

Els rius són germans nostres,
ells ens apaguen la set.

Els rius porten les nostres canoes
i alimenten els nostres fills.

Gran Cabdill Seattle
“Nosaltres som una part de la Terra”  (1855)
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AGRAÏMENTS

6HQV�GXEWH�DTXHVW�KD�HVWDW��GH�PRPHQW��XQ�GHOV�YLDWJHV�PpV�LQWHUHVVDQWV�TXH�P¶KD�WRFDW�YLXUH��eV�PDVVD�HO�TXH

HV�YD�GHL[DQW�DO�OODUJ�GHO�FDPt��FRP�SHU�SHQVDU�TXH�OHV�FRPSHQVDFLRQV�D�DTXHVW�HVIRUo�QR�YDQ�PpV�HQOOj�GH�OHV

FLHQWtILFD�R�DFDGqPLFDPHQW�UHFRQHJXGHV��6HJXUDPHQW�� OD�GLVWjQFLD�TXH�VHPSUH�GyQD�HO� WHPSV�SHUPHWUj�YDORUDU

HOV�FRQHL[HPHQWV�DUUHSOHJDWV�DO�OODUJ�G¶DTXHVW�GLODWDW�LWLQHUDUL�

(Q� SULPHU� OORF� DJUDHL[R� O¶RSRUWXQLWDW� TXH� HP� YDQ� GRQDU� HOV� GLUHFWRUV� G¶DTXHVWD� WHVL�� 'U�� -RUGL� 0DV� *RUGL� L� 'U�

0DQXHO�$��6ROHU�0DQXHO��GH�SRGHU�SDUWLFLSDU�HQ�HOV�VHXV�SURMHFWHV�L�LGHHV�RULJLQDOV��6HQV�GXEWH��HOOV�KDQ�HVWDW�HOV

JXLHV� TXH� KDQ� DFRQVHJXLW� WLUDU� HQGDYDQW� XQ� LWLQHUDUL� UDRQDEOH� SHU� DIURQWDU� O¶H[FXUVLy� DPE� FHUWHV� JDUDQWLHV�� (Q

DTXHVWHV�HWDSHV�LQLFLDOV�GHO�UHFRUUHJXW��VHULD�LQMXVW�QR�FLWDU�OD�FRQWULEXFLy�GHO�'U��-DXPH�0LU��MD�TXH�FRP�D�PtQLP

HOO�HP�YD�VLWXDU�GLQV�GHO�FDPS�GH�OD�PLFURELRORJLD�DPELHQWDO��7DPEp�HQ�DTXHVWHV�HWDSHV�LQLFLDOV�YDLJ�SRGHU�JDXGLU

GHO�VXSRUW�GH�0LQD�3~EOLFD�GH�7HUUDVVD�

$IRUWXQDGDPHQW�KH�SRJXW� UHDOLW]DU�JUDQ�SDUW�GHO�YLDWJH�DFRPSDQ\DW�GH�SHUVRQHV�FRP�HQ�0LJXHO�&DPSDxD� L� HQ

)UDQFHVF�&RGRQ\��(Q�0LJXHO�YD�FRQWULEXLU�GH� IRUPD� LPSRUWDQW�HQ�HO�GLVVHQ\� L�GHVHQYROXSDPHQW�GHO�VLVWHPD�SHU

PRQLWRULW]DU� HOV� ELRILOPV��PHQWUH� TXH� DPE� HO� )UDQFHVF� KHP� FROÂODERUDW� HQ� HOV�PRVWUHMRV�PLFURELROzJLFV�� '¶DOWUD

EDQGD��HO�WUHEDOO�GH�FDPS�QR�V¶KDJXpV�SRJXW�UHDOLW]DU�VHQVH�OD�LQHVWLPDEOH�DMXGD�GH�FRPSDQ\V��PROWV�GHOV�TXDOV

QRPpV�KDQ�FRLQFLGLW�HQ�HWDSHV�PpV�FXUWHV��(O�PHX�VLQFHU�DJUDwPHQW�D�WRWHV�OHV�SHUVRQHV�TXH�YDQ�FROÂODERUDU�HQ

HOV�HVJRWDGRUV�PRVWUHMRV�UHDOLW]DWV�DO�SRX�G¶$OIRQV�HO�0DJQjQLP��%DUFHORQD��L�D�OD�PLQD�GH�5LEDWDOODGD�D�6DEDGHOO�

HVSHFLDOPHQW� D� -HV~V� $ORQVR�� -RVHS� 5DPRQ� 0DUWtQH]� L� 1~ULD� *XLWDUW�� &RQMXQWDPHQW� KHP� DSUqV� TXH� SHU� D� OD

PLFURELRORJLD� GH� FDPS� WDPEp� VyQ� EjVLFV� HOV� FRQHL[HPHQWV� G¶HVFDODGD�� HVSHOHRORJLD�� VXEPDULQLVPH�� QDWDFLy�

PHFjQLFD��HOHFWUzQLFD�L��HQ�DOJXQV�FDVRV��GHIHQVD�SHUVRQDO�

eV�LQHYLWDEOH�TXH�HQ�XQ�YLDWJH�WDQ�OODUJ�VRUJHL[LQ�PRPHQWV�G¶HXIzULD��PRPHQWV�GH�GXEWH�L��D�YHJDGHV��XQD�FHUWD

GHVHVSHUDQoD��7RWHV�DTXHVWHV�HWDSHV�OHV�KH�FRPSDUWLW�GHV�GH�O¶LQLFL�DPE�HOV�FRPSDQ\V�GH�GHVSDW[�L�GH�ODERUDWRUL

GHO�'HSW��G¶ÑSWLFD�L�2SWRPHWULD�GH�OD�83&��HVSHFLDOPHQW�DPE�OD�'UD��0DULVRO�0DUTXpV��OD�6DUD�/OXFK��OD�'UD��0D�

'RORUHV�0HULQGDQR� L��FRP�QR��DPE�HQ�;DYLHU�5RFDED\HUD��(Q�HWDSHV�SRVWHULRUV�� WDPEp�KDQ�FRQWULEXwW� OD�0DUWD

&HUGj��OD�&DUPH�&DVDQRYDV�L�OD�&DUPH�%ODVL�L�JHQW�GHO�WDOOHU�FRP�HO�0LQJXH]D�L�HO�;DYL�0~UFLD�

'HVSUpV�G¶XQV�TXDQWV�LWLQHUDULV�FLUFXODUV�TXH�HQV�GLULJLHQ�GH�UHWRUQ�DO�SXQW�LQLFLDO��YD�DUULEDU�OD�GHFLVLy�GH�OODQoDU�

QRV�D�OHV�DPqULTXHV��(Q�JUDQ�SDUW�YD�LQIOXLU�KL�HO�'U��)HUUDQ�5LEDV��FDS�GH�0LFURELRORJLD�G¶$*%$5��'H�IHW��SRGHU

FRPSWDU�DPE�O¶DMXW�GH�OD�JHQW�G¶$*%$5��FRP�HO�PDWHL[�)HUUDQ�R�O¶$QQD�$LUD��KD�HVWDW�XQ�HVWtPXO�FRQVWDQW�L��DOKRUD�

HQV�KD�PDQWLQJXW�HQ�FRQWDFWH�DPE�HOV�~OWLPV�DYHQoRV�UHDOLW]DWV�HQ�OD�PLFURELRORJLD�DTXjWLFD�

6¶KDYLD�SDVVDW�HO�PRPHQW�FUtWLF��HV�GLVSRVDYD�MD�G¶XQ�FODU�LWLQHUDUL�SHU�DUULEDU�DO�ILQDO�GHO�FDPt�L�HV�VDELD�FRP�IHU�OR�

1RPpV� FDOLD� XQD� H[FXVD� SHU� DFFHOHUDU� HO� ULWPH� L� FRPHQoDU� D� YHXUH� OD� VRUWLGD� GHO� W~QHO�� /¶HVWDGD� DO� &HQWHU� RI

%LRILOP�(QJLQHHULQJ�GH�OD�0RQWDQD�6WDWH�8QLYHUVLW\�YD�VHU��VHQV�GXEWH��HO�FDWDOLW]DGRU�TXH�YD�FRQWULEXLU�GH�IRUPD

GHFLVLYD�D�DFFHOHUDU� OD�PHYD� UHFHUFD��$�SDUW�� KD� HVWDW� XQD� GH� OHV� HWDSHV�PpV� LQWHUHVVDQWV� SHU� WRW� DOOz� TXH� KH

DSUqV��HVSHFLDOPHQW�HQ�DTXHOOV�DVSHFWHV�KXPDQtVWLFV�FRPSOHPHQWDULV��SHUz�WDQW�LPSRUWDQWV�SHU�D�OD�IRUPDFLy�G¶XQ

FLHQWtILF��9ROGULD�DJUDLU�PROW� HVSHFLDOPHQW�D� OD�'UD��$QQH�&DPSHU�SHU� DFFHSWDU�PH� FRP�D� LQYHVWLJDGRU� YLVLWDQW�

7DPEp�D�OD�UHVWD�GH�SHUVRQHV�G¶DTXHVW�PHUDYHOOyV�FHQWUH��FRPHQoDQW�SHU�O¶LQHIDEOH�%LOO�&RVWHUWRQ��HO�VHX�GLUHFWRU�L

XQ�GHOV�SDUHV�GH�OD�³ELRILOPRORJLD��HO�FDS�GH�/DERUDWRULV�-RKQ�1HZPDQ��VHPSUH�GLVSRVDW�D�DMXGDU�D�TXDOVHYRO��R



HOV�FRPSDQ\V�GH�ODERUDWRUL�FRP�OD�0DULDQQD�3DWUDXFKDQ�R�HO�5RELQ�*HUODFK��3HU�FHUW��HQ�5RELQ��RUJDQLW]DGRU�GH

O¶HTXLS� GH� ³VRFFHU´�� HP� YD� SHUPHWUH� UHWRUQDU� SDUW� GH� OHV� H[FHOÂOqQFLHV� GHO� VLVWHPD� XQLYHUVLWDUL� QRUG�DPHULFj

³HQVHQ\DQW´�FRP�HV�MXJD�D�IXWERO�DOV�LQH[SHUWV�FRPSDQ\V�L�FRPSDQ\HV�GHO�FHQWUH��,UzQLFDPHQW��FRP�D�MXJDGRU�GH

IXWERO�TXDVL� YHWHUj��KH�KDJXW�G¶DUULEDU� DOV�(VWDWV�8QLWV� SHU� GLVIUXWDU� GRQDQW� SDWDGHV� D� OD� SLORWD� HQ� XQ� FDPS�GH

JHVSD�

/¶HVWDGD�DO�&%(�YD�DMXGDU�D�PLOORUDU�OD�PHYD�IRUPDFLy�HQ�PLFURVFzSLD�FRQIRFDO�L�HQ�O¶~V�GH�WLQFLRQV�SHU�D�O¶HVWXGL

GH�O¶HVWDW�ILVLROzJLF�GHOV�EDFWHULV��*UDQ�SDUW�GH�O¶DMXGD�HQ�DTXHVWV�FDPSV�OD�YDLJ�UHEUH�GHO�'U��'DYH�'DYLGV�L�OD�'UD�

-R�5D\QHU��KDELWXDOV�RUJDQLW]DGRUV�GHOV�IDPRVRV�7*,��7KDQNV�*RG�� LV�)ULGD\���XQD�HVSqFLH�GH�³JXDWHTXHV´�PROW

QRUG�DPHULFDQV���/D�XWLOLW]DFLy�SUjFWLFDPHQW�HQ�H[FOXVLYD�GHO�PLFURVFRSL�FRQIRFDO�GHO�FHQWUH�HP�YD�SHUPHWUH�EDWUH

HO�UqFRUG�GH�JUDEDFLy�GH�&'�5RPV�����&'V�SOHQV�G¶LPDWJHV�HQ�QRPpV�GRV�PHVRV�

8Q�FRS�UHWRUQDWV�D�O¶KDELWXDO�ULWPH�PHGLWHUUDQL�OD�VRUSUHVD�YD�VHU�Pj[LPD�TXDQ�OHV�LPDWJHV�HV�UHVLVWLHQ�D�REULU�VH�

8QD�SDUW� GH� ³O¶KRUURU´�H[SHULPHQWDW�SHO� IDPyV� H[SORUDGRU�0DUORZ�HQ� HO� OOLEUH� GH� -RVHSK�&RQUDG�� ³(O� FRU� GH� OHV

WHQHEUHV´�� YD� UHFyUUHU� OD� PHYD� HVSLQDGD�� 6HQ]LOODPHQW�� OHV� LPDWJHV� QR� V¶REULHQ� DPE� FDS� GHOV� SURJUDPHV

FRQHJXWV��/D�VROXFLy�HUD�XWLOLW]DU�O¶RULJLQDO�/(,&$�7&6�17��pV�D�GLU��WRUQDU�D�0RQWDQD��$IRUWXQDGDPHQW��HQ�DTXHVWD

SDUDGD� REOLJDWzULD� YDLJ� SRGHU� FRLQFLGLU� DPE� OD� JHQW� GHO� *UXS� GH� 7UDFWDPHQW� G¶,PDWJHV� GHO� 'HSW�� G¶ÑSWLFD� L

2SWRPHWULD�GH� OD�83&� L�� HVSHFLDOPHQW�� DPE�HO� IODPDQW�'U��+pFWRU�$EULO�� /D�VHYD�HUXGLFLy� GLQV� GH� O¶REVFXU�PyQ

LQIRUPjWLF� YD� SHUPHWUH� WUREDU� OD� ³SHGUD� URVHWWD´� TXH� HQV� WUDGXtV� HO� IRUPDW� RULJLQDO�� 1R� KL� KD� GXEWH� TXH� OD

FRPELQDFLy�HQWUH�O¶+pFWRU�L�HO�0DWODE�SURGXHL[�XQ�FzFWHO�FDSDo�GH�UHVROGUH�TXDOVHYRO�SUREOHPD�UHODFLRQDW�DPE�HO

WUDFWDPHQW�G¶LPDWJHV��OD�FULSWRJUDILD�R�OD�FRQYHUVLy�HQWUH�IRUPDWV�DEVROXWDPHQW�LQFRPSDWLEOHV�HQWUH�VL��$OOHXJHULWV�

HQFDUD� TXH� SHQVDQW� TXLQ� VHULD� HO� SURSHU� HQVXUW�� HV� YD� SRGHU� FRQWLQXDU� HO� WUHEDOO� DPE�PLFURVFzSLD� FRQIRFDO� DO

6HUYHL�GH�0LFURVFzSLD�GH�OD�8$%��RQ�KH�G¶DJUDLU�O¶DMXGD�GH�OD�'UD��0HUFq�0DUWt��L�DPE�HO�SHUILOzPHWUH�FRQIRFDO�3/�

GLVVHQ\DW�DO�'HSW��G¶ÑSWLFD�L�2SWRPHWULD�GH�OD�83&��JUjFLHV�D�O¶DMXGD�GHO�5RJHU�$UWLJDV�

7RWV�DTXHVWV�DOWV�L�EDL[RV�WtSLFV�GH�TXDOVHYRO�YLDWJH�YDQ�GLVPLQXLU�GH�IRUPD�QRWDEOH�HQ�HO�PRPHQW�HQ�TXH�HV�YD

LQLFLDU�OD�FROÂODERUDFLy�DPE�O¶,QVWLWXW�0XQLFLSDO�GH�3DUFV� L�-DUGLQV�GH�%DUFHORQD�� L�DPE�OD�&RPSDQ\LD�G¶$LJ�HV�GH

6DEDGHOO� �&$66$��� /D� SDUWLFLSDFLy� G¶DTXHVWHV� GXHV� HPSUHVHV� HQV� YD� SHUPHWUH� DGDSWDU� HO� VLVWHPD� SHU� DO

GHVHQYROXSDPHQW�GH�ELRILOPV�HQ�GXHV�ORFDOLW]DFLRQV�DO�FDPS��&DO�PHQFLRQDU�PROW�HVSHFLDOPHQW�D�-DXPH�3HOHJUt�

0��$OED�)UDQVL�L�-RVHS�0��$QGHYHUW��DL[t�FRP�D�OD�JHQW�GH�&$66$��SHU�OHV�IDFLOLWDWV�REWLQJXGHV�HQ��OD�LQVWDOÂODFLy

GHO�VLVWHPD�DL[t�FRP�HQ�O¶REWHQFLy�GH�GDGHV�FRPSOHPHQWjULHV��)LQDOPHQW��JUjFLHV�D�O¶HVWUHWD�FROÂODERUDFLy�GH�-RUGL

&RPDV�L�1~ULD�&DxDPHUDV�GH�O¶(VFROD�6XSHULRU�G¶$JULFXOWXUD�GH�%DUFHORQD��KH�SRJXW�LQWURGXLU�PH�GH�IRUPD�UjSLGD

HQ�HO�PyQ�GH�OD�LUULJDFLy�GH�OHV�JHVSHV�L�DOWUHV�IRUPDFLRQV�YHJHWDOV�

-D� D� FDVD� L� FRP� HQ� TXDOVHYRO� YLDWJH�� KD� DUULEDW� HO� PRPHQW� GH� GHL[DU� PDGXUDU� L� RUGHQDU� OHV� PROWHV� GDGHV

REWLQJXGHV�DO� OODUJ�G¶DTXHVW�WRUWXyV�WUDMHFWH��$TXHVW�~OWLP�WUDP�KD�HVWDW�PpV�IjFLO�JUjFLHV�DO�0LTXHO�5DOOy��(Q�XQ

DOWUH�RUGUH�GH�FRVHV��HO�PHX�PpV�DIHFWXyV�DJUDwPHQW�D� OD� IDPtOLD� L� D� WRWV�HOV�DPLFV�TXH�P
KDQ�VXSRUWDW�GXUDQW

DTXHVW� WHPSV��DOV�FRPSDQ\V�GHO�1DVKYLOOH�SHU�DMXGDU�PH�D� ³GHVFRQQHFWDU´�HQ�DTXHVWD�~OWLPD�HWDSD��D� O¶(VWHYH

*LPIHUUHU�SHOV�VHXV�FRQVHOOV��DL[t�FRP�DO�/OXtV�L�OD�1HXV��SHU�FRQYHUWLU�OD�VHYD�DFROOLGRUD�FDVD�GH�9DOqQFLD�G¶¬QHX

HQ� HO� UDFy� RQ� KH� SRJXW� WUHXUH� D� SDVVHMDU� O¶REOLGDW� HTXLS� GH� IRWRJUDILD�� 3HUz� FHUW� pV� TXH� VHQVH� HO� VXSRUW

LQFRQGLFLRQDO�GHOV�PHXV�SDUHV�L�GH�OD�0RQWVH��DTXHVW�YLDWJH�QR�V¶KDJXpV�SRJXW�UHDOLW]DU�

$L[t�KD�HVWDW��L�YROGULD�GHL[DU�QH�FRQVWjQFLD��D����GH�QRYHPEUH�GHO������



%HFDXVH�RI�LWV�XQLYHUVDOLW\�WKH�ELRILOP�FRQFHSW�LPSDFWV�YLUWXDOO\�DOO�RI�WKH�VXEGLYLVLRQV

RI�0LFURELRORJ\��LQFOXGLQJ�PHGLFDO��GHQWDO��DJULFXOWXUDO��LQGXVWULDO�DQG�HQYLURQPHQWDO�
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����� &UHL[HPHQW�PLFURELj�D�OHV�VXSHUItFLHV

/D� PDMRULD� GH� EDFWHULV� SUHVHQWV� D� OD� QDWXUD�� OHV� PDODOWLHV� R� OD� LQG~VWULD� SUROLIHUHQ� DGKHULWV� D� GLIHUHQWV� WLSXV� GH� VXSHUItFLHV�

IRUPDQW�OHV�DQRPHQDGHV�ELRSHOÂOtFXOHV�R�ELRILOPV��&RVWHUWRQ�HW�DO���������$L[t��TXDQ�HV�VXEPHUJHL[�XQD�VXSHUItFLH�VzOLGD�HQ�XQ

DPELHQW�DTXjWLF�OHV�FqOÂOXOHV�PLFURELDQHV�HQ�VXVSHQVLy�V¶DGKHUHL[HQ�D�DTXHVWD�VXSHUItFLH��OHV�FqOÂOXOHV� LPPRELOLW]DGHV�FUHL[HQ�

HV�UHSOLTXHQ�L�VHFUHWHQ�SROtPHUV�H[WUDFHOÂOXODUV�TXH�HQYROWHQ�D� OHV�FqOÂOXOHV�DPE�XQD�PDWULX�JHODWLQRVD��3HU� WDQW��XQ�ELRILOP�pV

XQD�PDWULX�ELROzJLFDPHQW�DFWLYD�GH� FqOÂOXOHV� L� SURGXFWHV�H[WUDFHOÂOXODUV�DGKHULWV� D�XQD� VXSHUItFLH� VzOLGD� �%UDGLQJ� HW� DO�� ������

(QFDUD� TXH� HO� WHUPH� ELRILOP� V¶DFRVWXPD� D� XWLOLW]DU� QRPpV� SHU� D� OHV� FqOÂOXOHV� EDFWHULDQHV� L� HOV� VHXV� SURGXFWHV�� HQ� SULQFLSL� HV

SRGULD�IHU�H[WHQVLX�D�TXDOVHYRO�FRPXQLWDW�IRUPDGD�SHU�FqOÂOXOHV��%U\HUV��������'H�IHW��HOV�ELRILOPV�SUHGRPLQHQ�HQ�SUjFWLFDPHQW

TXDOVHYRO�VLVWHPD�DTXjWLF�DPE�HOV�QXWULHQWV�VXILFLHQWV�� LQGHSHQGHQWPHQW�GH� OD�JHRPHWULD�GHO�VLVWHPD� L�GHO� WLSXV�G¶HFRVLVWHPD

LPSOLFDW��SUHVHQWDQW�DOJXQHV�FDUDFWHUtVWLTXHV�~QLTXHV��+DPLOWRQ�������

á (OV�EDFWHULV�PHWDEzOLFDPHQW�DFWLXV��YHJHWDWLXV��PRVWUHQ�XQD�JUDQ�DYLGHVD�SHU�DGKHULU�VH�D�OHV�VXSHUItFLHV��/D
PDMRU�SDUW�GH�O¶DFWLYLWDW�ELROzJLFD��WDQW�HQ�DPELHQWV�QDWXUDOV�FRP�DUWLILFLDOV��HV�SURGXHL[�DOV�ELRILOPV�

á (OV� ELRILOPV� VyQ� KHWHURJHQLV�� DPE� GLVFRQWLQXwWDWV� KRULW]RQWDOV� L� YHUWLFDOV� TXH� LPSOLTXHQ� DOV� RUJDQLVPHV� L� DOV
FRPSRQHQWV�ELzWLF�L�DELzWLF��FUHDQW�PLFURDPELHQWV�ItVLFR�TXtPLFV�

á (OV�ELRILOPV�VyQ�HVWUXFWXUHV�GLQjPLTXHV��OHV�VHYHV�KHWHURJHQHwWDWV�YDULHQ�DPE�HO�WHPSV�

(O� GHVHQYROXSDPHQW� GH� FRPXQLWDWV� FRPSOH[HV� DGKHULGHV� R� HQ� IRUPD� G¶DJUHJDWV�� Wp� XQ� SDSHU� PROW� LPSRUWDQW� SHU� D� OD

VXSHUYLYqQFLD� L� O¶q[LW� UHSURGXFWLX�GHOV�PLFURRUJDQLVPHV��/HV�FRPXQLWDWV� IRUPDGHV�SHOV�ELRILOPV�SRGHQ�DFWXDU�FRP�D� UHVHUYRULV

SHU�D�GLYHUVHV�HVSqFLHV��SURSRUFLRQDQW� OORFV�HVSHFtILFV�HQ�QtQ[ROV� OLPLWDWV� L�GRQDQW� UHIXJL�SURWHFWRU�HQIURQW�GH� OD�FRPSHWqQFLD�

SUHGDFLy�R�FRQGLFLRQV�DPELHQWDOV�GHVIDYRUDEOHV��.RUEHU�HW�DO��������

7DQPDWHL[�� OD� LQWHJUDFLy�GLQV�GHO�ELRILOP�HV�SRW�FRQVLGHUDU� FRP�XQD�HVWUDWqJLD�GH� VXSHUYLYqQFLD�TXH�YD�PpV�HQOOj�GHO� VLPSOH

DXJPHQW� HQ� OD� WD[D� GH� FUHL[HPHQW�� (OV� ELRILOPV� SUHVHQWHQ� VHPEODQFHV� DPE� HOV� WHL[LWV� IRUPDWV� SHU� OHV� FqOÂOXOHV� HXFDULRWHV�

HVSHFLDOPHQW�HQ�OD�VHYD�FRRSHUDFLy�ILVLROzJLFD�L�HQ�OD�SURWHFFLy�TXH�SUHVHQWHQ�HQIURQW�GH�OHV�YDULDFLRQV�HQ�OHV�FRQGLFLRQV�GH�OD

IDVH�DTXRVD��(OV�EDFWHULV�TXH�HV� WUREHQ�GLQV�GHOV�ELRILOPV��DQRPHQDWV�EDFWHULV�VqVVLOV��FRQVWLWXHL[HQ�XQD�FRPXQLWDW� IXQFLRQDO

FRRUGLQDGD�L�DOWDPHQW�HILFLHQW��JUjFLHV�D�DTXHVWD�FRRSHUDFLy�ILVLROzJLFD��&RVWHUWRQ�HW�DO���������(Q�UHDOLWDW��HOV�EDFWHULV�VqVVLOV

PRGLILTXHQ�O¶DPELHQW�DO�VHX�HQWRUQ�PLWMDQoDQW�O¶DVVRFLDFLy�L�OD�GLYHUVLWDW��FRQVWLWXLQW�O¶H[SUHVVLy�PpV�FRPSHWLWLYD�L�GH�PpV�q[LW�GHO

JHQRPD��PHQWUH�TXH�OHV�FqOÂOXOHV�SODQFWzQLTXHV�HV�SURGXLULHQ�SHU�FRORQLW]DU�QRXV�DPELHQWV��&RVWHUWRQ�HW�DO���������'H�IHW��HOV

ELRILOPV�UHSUHVHQWHQ�VRFLHWDWV�PLFURELDQHV�DPE�HO�VHXV�SURSLV�VLVWHPHV�GH�GHIHQVD�L�FRPXQLFDFLy��&RVWHUWRQ�HW�DO��������

eV� LQGXEWDEOH�TXH�HO� FRQHL[HPHQW�VREUH�HOV�ELRILOPV�KD�HYROXFLRQDW�PROW� UjSLGDPHQW�GXUDQW� HOV�~OWLPV����DQ\V�� /¶DSDULFLy�GH

WqFQLTXHV�HVSHFtILTXHV�L�DSDUHOOV�GLVVHQ\DWV�R�RSWLPLW]DWV�SHU�D�O¶HVWXGL�GHOV�ELRILOPV��KDQ�DOWHUDW�OD�YLVLy�L�OD�FRPSUHQVLy�TXH�HV

WHQLD�VREUH�DTXHVWV�VLVWHPHV�YLXV��6¶KD�HVWDEOHUW��HQ�GHILQLWLYD��TXH�HOV�ELRILOPV�SRGHQ�FRQVWLWXLU�XQD�IRUPD�VXSHULRU�L�PROW�PpV

FRPSOH[D� GH� FUHL[HPHQW� EDFWHULj�� DPE� XQD� QDWXUDOHVD� KHWHURJqQLD� HQ� O¶HVSDL� L� HO� WHPSV� �� TXH� WHQGHL[� D� GHVHQYROXSDU

O¶HVSHFLDOLW]DFLy�L�FRRSHUDFLy�FHOÂOXODU����XQ�VLVWHPD�GH�FLUFXODFLy�SULPLWLX�L�XQ�FHUW�JUDX�G¶KRPHRVWDVL��&RVWHUWRQ�������

������ (VWUDWqJLHV�GH�FRORQLW]DFLy�EDFWHULDQD�GH�VXSHUItFLHV

(OV�EDFWHULV�WHQHQ�XQD�JUDQ�YDULHWDW�G¶HVWUDWqJLHV�SHU�DGDSWDU�VH�D� OD�YLGD�HQ�XQ�KjELWDW�GH�VXSHUItFLH� L��DOKRUD��SHU�DOOLEHUDU� OD

SURJqQLH� GH� OD� IDVH� VqVVLO� D� OD� IDVH� SODQFWzQLFD�� $TXHVWHV� HVWUDWqJLHV� UHSUHVHQWHQ� DGDSWDFLRQV� SHU� FRORQLW]DU� L� RFXSDU� HO

VXEVWUDW�� RSWLPLW]DU� OD� GLVSRQLELOLWDW� GHO� VXEVWUDFWH�� DVVHJXUDU� O¶q[LW� UHSURGXFWLX�� UHVSRQGUH� D� O¶HVWUqV� DPELHQWDO� L� DIURQWDU� OD

FRPSHWqQFLD�LQWUD�L�LQWHUHVSHFtILFD�

$GKHUqQFLD� L� PRELOLWDW�� /D� PRELOLWDW� pV� XQ� PHFDQLVPH� TXH� IDFLOLWD� OD� FRORQLW]DFLy� GH� OHV� VXSHUItFLHV�� LQFUHPHQWDQW� OHV

SRVVLELOLWDWV�TXH�XQ�EDFWHUL� Wp�GH�FRQWDFWDU�DPE�XQD�VXSHUItFLH�DO�SURSRUFLRQDU�HO�SRWHQFLDO�G¶HQHUJLD�VXILFLHQW�SHU�VXSHUDU� OHV

IRUFHV�HOHFWURVWjWLTXHV�GH�UHSXOVLy�TXH�HV�SURGXHL[HQ�HQWUH�EDFWHUL� L�VXEVWUDW��$L[t�� OD�GLVPLQXFLy�GH� OD�PRELOLWDW�RFDVLRQD�XQD

UHGXFFLy�FRQVHT�HQW�HQ�O¶DGVRUFLy�FHOÂOXODU��)OHWFKHU�������
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�/HV�FqOÂOXOHV�TXH�QR�SUHVHQWHQ�PHFDQLVPHV�GH�PRELOLWDW�QR�SRGHQ�FRQWURODU�OD�VHYD�RULHQWDFLy�ILQDO�HQ�UHODFLy�DPE�HO�VXEVWUDW�

GHJXW�D�OD�VHYD�GHSHQGqQFLD�GHOV�SURFHVVRV�GH�GLIXVLy��$TXHVWHV�FqOÂOXOHV�V¶DFRVWXPHQ�D�DOLQHDU�ORQJLWXGLQDOPHQW�HQ�OD�GLUHFFLy

GHO�IOX[��GHJXW�SRWVHU�D�OD�SUHVqQFLD�G¶XQD�UHJLy�DGKHVLYD�HQ�XQ�GHOV�VHXV�H[WUHPV��&DOGZHOO�HW�DO���������/HV�FqOÂOXOHV�PzELOV��HQ

FDQYL��V¶DGKHUHL[HQ�GH�IRUPD�PROW�PpV�DOHDWzULD�UHVSHFWH�D�OD�GLUHFFLy�GHO�IOX[�

/D�PRELOLWDW�WDPEp�DIHFWD�OD�GLVWULEXFLy�L�OD�GLVSRVLFLy�GH�OD�ELRPDVVD�GLQV�GHOV�ELRILOPV��/HV�VRTXHV�QR�PzELOV�IRUPHQ�ELRILOPV

DPE�OHV�WtSLTXHV�FROzQLHV�SLUDPLGDOV��DPE�jUHHV�FHOÂOXODUV�PpV�JUDQV�D� OD�EDVH��/HV�VRTXHV�PzELOV� IRUPHQ��HQ�FDQYL��ELRILOPV

PpV�JUXL[XWV��PHQ\V�YDULDEOHV�L�DPE�TXDQWLWDWV�PpV�JUDQV�GH�ELRPDVVD�FHOÂOXODU�D�OD�VXSHUItFLH�L�D�OD�LQWHUIDVH�ELRILOP�OtTXLG��(Q

PROWV�FDVRV�� OD�VHFFLy�GHOV�ELRILOPV� IRUPDWV�SHU�VRTXHV�PzELOV�SUHVHQWHQ�XQD� UHJLy� LQWHUPqGLD�EDVWDQW�GLIXVD��VL�HV�FRPSDUD

DPE�OHV�UHJLRQV�VXSHULRUV�L�LQIHULRUV��$L[z�SRW�DMXGDU�D�IDFLOLWDU�OD�GLIXVLy�GHOV�QXWULHQWV�D�OD�EDVH�GHO�ELRILOP�

$GKHUqQFLD�UHYHUVLEOH�L� LUUHYHUVLEOH��/¶DGKHUqQFLD�EDFWHULDQD�D� OHV�VXSHUItFLHV�HV�SURGXHL[�JHQHUDOPHQW�HQ�GXHV�HWDSHV��(Q

XQD�SULPHUD�IDVH�G¶DGKHUqQFLD�UHYHUVLEOH��HOV�EDFWHULV�V¶XQHL[HQ�D�OHV�VXSHUItFLHV�FRQWDFWDQW�SHU�XQD�SDUW�GH�OD�FqOÂOXOD�R�JUjFLHV

D�DOJXQD�GH�OHV�VHYHV�HVWUXFWXUHV�GH�VXSHUItFLH��$TXHVW�WLSXV�G¶XQLy�SHUPHW�XQ�FHUW�PRYLPHQW��JHQHUDOPHQW�JLUDWRUL�DO�YROWDQW�GHO

SXQW�G¶XQLy��%UDGLQJ�HW�DO��������L�VHPEOD�VHU�HO�SURFpV�SUHGRPLQDQW�D�OD�QDWXUD��3RZHOO�	�6ODWHU�������

(O�FRPSRUWDPHQW�GH�OHV�FqOÂOXOHV�XQLGHV�GH�IRUPD�UHYHUVLEOH�SRGULD�H[SOLFDU�VH�FRP�XQ�PHFDQLVPH�TXLPLRVHQVRU��TXH�DMXGDULD�D

GHWHUPLQDU�HOV� OORFV�SRWHQFLDOPHQW�FRORQLW]DEOHV��DYDOXDQW� OHV�FRQGLFLRQV�DPELHQWDOV�D� WUDYpV�GH�TXLPLRUHFHSWRUV� �/DZUHQFH�	

&DOGZHOO��������(Q�XQD�VHJRQD�IDVH��HO�EDFWHUL�HV�SRW�VHSDUDU�GH�OD�VXSHUItFLH�R�HV�SRW�DGKHULU�GH�IRUPD�LUUHYHUVLEOH�

(VWUDWqJLHV�HQ�FqOÃOXOHV�VROLWjULHV��(Q�EDFWHULV� DGKHULWV�� OHV� FqOÂOXOHV� VROLWjULHV�H[KLEHL[HQ� WD[HV�HVSHFtILTXHV�GH� FUHL[HPHQW

PpV� HOHYDGHV� TXH� HOV� EDFWHULV� TXH� IRUPHQ�PLFURFROzQLHV� H[WHQVHV� R� DJUXSDFLRQV� �/DZUHQFH� 	� &DOGZHOO� ������� 3HU� WDQW�� OD

FRORQLW]DFLy�GH�VXSHUItFLHV�HQ�IRUPD�GH�FqOÂOXOD�VROLWjULD�QR�QRPpV�VHUYHL[�SHU�RSWLPLW]DU� OHV�GLVWjQFLHV� LQWHUFHOÂOXODUV��VLQy�TXH

WDPEp� DMXGD� D�PDQWHQLU� O¶HTXLOLEUL� HQWUH� OD� FDSWDFLy� GH� QXWULHQWV� L� O¶DFXPXODFLy� GH� UHVLGXV�� 7DQPDWHL[�� DTXHVWD� HVWUDWqJLD� GH

FRPSRUWDPHQW�VROLWDUL�VHPEOD�FRUUHVSRQGUH�FODUDPHQW�D�RUJDQLVPHV�FRORQLW]DGRUV�SLRQHUV��HOV�TXDOV�VHULHQ�HOLPLQDWV�VRYLQW�SHU

OD�SUHVVLy�GH�OD�SUHGDFLy��.RUEHU�HW�DO��������

/HV�FqOÂOXOHV� ILOOHV�PLJUHQ��GHVSUpV�GHO�FLFOH�GH�GLYLVLy��DOOXQ\DQW�VH�FDGD�XQD�GH� OHV�DOWUHV�PHQWUH�HV�PDQWHQHQ�DGKHULGHV�DO

VXEVWUDFWH��$TXHVW�WLSXV�GH�FRORQLW]DFLy�DFRVWXPD�D�HVWDU�GLULJLW�SHU� OD�UHFHUFD�GH�QXWULHQWV��GH�IRUPD�TXH�HO�FLFOH�HV�SRW�DQDU

UHSHWLQW�ILQV�TXH�V¶XWLOLW]D�WRW�HO�VXEVWUDFWH��PRPHQW�HQ�HO�TXDO�OHV�FqOÂOXOHV�UHWRUQHQ�D�O¶HVWDW�SODQFWzQLF��%UDGLQJ�HW�DO��������

$JUHJDFLy�L�&RDJUHJDFLy��/HV�LQWHUDFFLRQV�TXH�UHVXOWHQ�HQ�O¶DJUHJDFLy� L� OD�FRDJUHJDFLy�VyQ�H[WUHPDGDPHQW� LPSRUWDQWV�HQ�OD

FRORQLW]DFLy�L�RFXSDFLy�GHO�VXEVWUDW��GHVHQYROXSDQW�XQ�SDSHU�FODX�HQ�OD�IRUPDFLy�GH�PLFURFROzQLHV�L��GH�UHWUXF��HQ�O¶DUTXLWHFWXUD�L

O¶HVWUXFWXUD�GHO�ELRILOP��(O�SURFpV�GH�FRDJUHJDFLy�EDFWHULDQD�SUHVHQWD�XQD�HOHYDGD�HVSHFLILFLWDW�GH�UHFRQHL[HPHQW�L�HV�SRW�SURGXLU

LQWHUJHQqULFDPHQW�� LQWUDJHQqULFDPHQW� L� PXOWLJHQqULFDPHQW�� 8Q� GHOV� FDVRV� PpV� HVWXGLDWV�� FRUUHVSRQ� D� OHV� FRPXQLWDWV� RUDOV

KXPDQHV��RQ�SUjFWLFDPHQW�WRWV�HOV�EDFWHULV�SDUWLFLSHQ�HQ�OD�FRDJUHJDFLy�LQWHUJHQqULFD��.ROHEUDQGHU�������

(O�FUHL[HPHQW�HQ�IRUPD�GH�ELRILOP�HVWj�tQWLPDPHQW�UHODFLRQDW�DPE� O¶H[LVWqQFLD�GH�]RQHV�R�GRPLQLV�G¶DFWLYLWDW�VRWD� OD� LQIOXqQFLD

PHWDEzOLFD�GH�FDGD�EDFWHUL��6MROOHPD�HW�DO���������$TXHVWV�UHVXOWHQ��VRYLQW��HQ�OD�PRGLILFDFLy�GH�O¶DPELHQW�TXH�HOV�HQYROWD�HQ�XQ

GH�PpV�IDYRUDEOH��DXJPHQWDQW�OD�WD[D�G¶DGKHUqQFLD��4XDQ�GRV�G¶DTXHVWV�GRPLQLV�HVSDFLDOV�ILVLROzJLFDPHQW�GLIHUHQWV�HV�VRODSHQ�

SRW� SURGXLU�VH� XQD� LQWHUDFFLy� EHQHILFLRVD� R� SHUMXGLFLDO�� (Q� PROWV� FDVRV�� OHV� DVVRFLDFLRQV� GH� FqOÂOXOHV� SURGXHL[HQ� FRQVRUFLV

IXQFLRQDOV�DPE�XQD�JUDQ�FDSDFLWDW�SHU�SRUWDU�D�WHUPH�SURFHVVRV�ILVLROzJLFV�FRRSHUDWLXV��TXH�SURSRUFLRQHQ�OD�JUDQ�PDMRULD�GHOV

UHTXHULPHQWV�QHFHVVDULV�SHU�DO�FUHL[HPHQW�

8Q� GHOV� IHQzPHQV� TXH� VHPEOD� SUHVHQWDU�VH� HQ� HVSqFLHV� GLIHUHQWV� pV� OD� PLJUDFLy� GLQV� GHO� SURSL� ELRILOP�� (Q� DOJXQV� FDVRV

FRQHJXWV��HO�FUHL[HPHQW�PLFURELj�L�OD�PLJUDFLy�SRVWHULRU�GHWHUPLQHQ�OD�IRUPDFLy�G¶XQD�FDSD�EDVDO�GLIXVD�DPE�QRPEURVRV�FDQDOV�

GHVSUpV� GH� OHV� ��� KRUHV� �/DZUHQFH� HW� DO�� ������� '¶DOWUHV� YHJDGHV�� O¶DJUHJDFLy� FHOÂOXODU� pV� HQFDUD� HYLGHQW� HQ� IRUPD� GH

PLFURFROzQLHV�DGKHULGHV�D�OD�VXSHUItFLH��D�OD�]RQD�EDVDO�GHOV�ELRILOPV�L�GHVSUpV�GH�������KRUHV�GH�FUHL[HPHQW�



��� &UHL[HPHQW�PLFURELj�D�OHV�VXSHUItFLHV�

(VWUDWqJLHV�FRORQLDOV��'HVSUpV�G¶DGKHULU�VH�VREUH�XQD�VXSHUItFLH� OHV�FqOÂOXOHV�EDFWHULDQHV�H[SHULPHQWHQ�FDQYLV� IHQRWtSLFV�SHU

O¶DOWHUDFLy�GH� YjULHV�GH� OHV� VHYHV�PROqFXOHV�HVWUXFWXUDOV� L�� DOKRUD�� HV� GHV�UHSULPHL[� OD� VtQWHVL� G¶H[RSROLVDFjULGV� �'DYLHV� HW� DO�

������� /D� GLYLVLy� FHOÂOXODU� L� OD� VtQWHVL� G¶H[RSROLVDFjULGV� FRQGXLULHQ�� GH� IRUPD� QDWXUDO�� DO� GHVHQYROXSDPHQW� GH� PLFURFROzQLHV

DGKHULGHV�L�HQFHUFODGHV�SHU�XQD�GHQVD�FDSD�PXFRVD��$TXHVWHV�PLFURFROzQLHV�VyQ�OD�XQLWDW�EjVLFD�GH�FUHL[HPHQW�GHOV�ELRILOPV��L

VHJXHL[HQ� XQV� SDWURQV� HVWDEOHUWV� TXH� DFRVWXPHQ� D� VHU� HVSHFtILFV� SHU� FDGD� HVSqFLH�� 7DQPDWHL[�� VRYLQW� HV� GHVHQYROXSHQ

PLFURFROzQLHV�HQ�IRUPD�GH�PRQWLFOHV�R�SLOHV��PHQWUH�TXH�HQ�DOJXQV�ELRILOPV�PDGXUV�SUHGRPLQHQ�OHV�IRUPHV�VHPEODQWV�D�EROHWV

�YHXUH� )LJXUD� �����&RVWHUWRQ� HW� DO�� �������0ROWHV� GH� OHV� HVWUXFWXUHV� TXH� HV� FRQYHUWHL[HQ� HQ�PLFURFROzQLHV� GLQV� GHOV� ELRILOPV

UHTXHUHL[HQ�GH� OHV� LQWHUDFFLRQV�FqOÂOXOD�D�FqOÂOXOD��$TXHVWHV� LQWHUDFFLRQV�VyQ�DFWLYHV� L�GHSHQGHQWV�GH� OD�PRELOLWDW�� L� MXJXHQ�XQ

SDSHU�LPSRUWDQW�HQ�O¶HVWDEOLPHQW�GH�OD�PDWULX�HVWUXFWXUDO�GH�OHV�PLFURFROzQLHV�L�HOV�SURSLV�ELRILOPV��6KDSLUR�	�+VX�������

/D�PDWULX�GHO�ELRILOP� IRUPDGD� WtSLFDPHQW�SHU�PDWHULDO�SROLPqULF�H[WUDFHOÂOXODU� �(36���HV�FRQFHQWUD�GHQVDPHQW�DO�YROWDQW�GH� OHV

PLFURFROzQLHV�� L� GH� IRUPD� PHQ\V� GHQVD� HQ� HOV� HVSDLV� HQWUH� DTXHVWHV�� (OV� H[RSROLVDFjULGV� PDQWHQHQ� FRKHVLRQDGD� OD

PLFURFROzQLD�L��DOKRUD��DGKHULGD�DO�VXEVWUDW�R�D�DOWUHV�PLFURFROzQLHV�

&DGD�PLFURFROzQLD� SUHVHQWD� XQ� FHUW� JUDX� G¶KRPHRVWDVL�� GH� IRUPD� TXH� HO� VHX� DPELHQW� LQWHUQ� HVWj� FRQGLFLRQDW� SHU� OD�PDWULX� L

O¶DFWLYLWDW�PHWDEzOLFD�GH�OHV�FqOÂOXOHV�TXH�OD�FRPSRVHQ��(Q�JHQHUDO��OHV�VHT�qQFLHV�GH�FRPSRUWDPHQW�DFRVWXPHQ�D�YDULDU�SHU�OD

LQGXFFLy�GH�JHQV�HVSHFtILFV��TXH�V¶DFWLYDULHQ�QRPpV�TXDQ�HOV�PLFURRUJDQLVPHV�FUHL[HQ�GH�IRUPD�VqVVLO��'DJRVWLQR�HW�DO��������

)DFWRUV�DPELHQWDOV�FRP�HO�IOX[��YLVFRVLWDW��R[LJHQ��&2���LQWHQVLWDW�OXPtQLFD�L�OD�FRQFHQWUDFLy�GH�QXWULHQWV��SRGHQ�DMXGDU�D�PRGXODU

OHV�HVWUDWqJLHV�FRORQLDOV��.MHOOHEHUJ�HW�DO���������/¶HVWDWXV�QXWULFLRQDO�pV��HYLGHQWPHQW��XQ�GHOV�IDFWRUV�TXH�PpV�SRW�LQIOXLU�HQ�OD

VHT�qQFLD� GH� SURFHVVRV� TXH� HV� SURGXHL[HQ� GXUDQW� HO� FUHL[HPHQW� DVVRFLDW� D� OHV� VXSHUItFLHV�� 8Q� FUHL[HPHQW� H[FHVVLX� D� OD

VXSHUItFLH�SRW�UHVXOWDU�HQ�OD�GLVPLQXFLy�GHOV�QXWULHQWV��O¶DWXUDGD�GHO�FUHL[HPHQW�L�OD�LQGXFFLy�G¶XQD�IDVH�GH�SULYDFLy�GH�QXWULHQWV�R

G¶LQDQLFLy��.RUEHU�HW�DO��������

'LVSHUVLy�� $OJXQV� DXWRUV� H[SOLTXHQ� DTXHVW� IHQRPHQ� FRP� XQ� PHFDQLVPH� SHU� JHQHUDU� GLYHUVLWDW� L� SHUPHWUH� DOV� RUJDQLVPHV

DGDSWDU�VH�D�DPELHQWV�FDQYLDQWV��SURSRUFLRQDQW�GRV�HVWDWV�PRUIRJqQLFV�zSWLPV�SHU�FLUFXPVWjQFLHV�GLIHUHQWV��.RUEHU�HW�DO��������

$L[t��GHVSUpV�G¶XQ�SHUtRGH�GH�FUHL[HPHQW�VqVVLO�HO�GHVHQYROXSDPHQW�GH�OHV�PLFURFROzQLHV�DFRVWXPD�D�SDVVDU�SHU�XQD�IDVH�GH

UHGLVWULEXFLy�EDFWHULDQD��RQ�OHV�FqOÂOXOHV�DGKHULGHV�HPLJUHQ�FDS�D�OD�IDVH�SODQFWzQLFD�SHU�DFRQVHJXLU�OD�GLVSHUVLy�L�OD�FRORQLW]DFLy

G¶KjELWDWV�QRXV��/DZUHQFH�	�&DOGZHOO��������$TXHVW�SURFpV�SURSRUFLRQD�D�OHV�FqOÂOXOHV�XQ�PHFDQLVPH�SHU�DEDQGRQDU�OHV�UHJLRQV

DOWDPHQW�FRORQLW]DGHV��L�DQDU�FDS�D�UHJLRQV�PpV�DSWHV�SHU�DO�FUHL[HPHQW�UjSLG��(O�WHPSV�QHFHVVDUL�SHU�LQLFLDU�DTXHVWD�IDVH�YDULD�

GHSHQHQW�GH�FDGD�HVSqFLH�L�GH�OHV�FRQGLFLRQV�VRWD�OHV�TXDOV�HVWj�FUHL[HQW�OD�FqOÂOXOD��9DORUV�WtSLFV�SHU�D�OD�UHGLVWULEXFLy�VyQ�GH���

��KRUHV�GHVSUpV�GHO�FUHL[HPHQW�DVVRFLDW�D�OD�VXSHUItFLH��.RUEHU�HW�DO��������

������ )RUPDFLy�GHOV�ELRILOPV

(QFDUD�TXH�HOV�EDFWHULV�UHTXHUHL[HQ�XQD�FHUWD�TXDQWLWDW�G¶DLJXD�SHU�SRGHU�FUpL[HU��SRGHQ�DGKHULU�VH�D�TXDOVHYRO�VXSHUItFLH�VzOLGD

MD�VLJXL�LQRUJjQLFD��PDWHULDOV�YLXV�R�PRUWV��FRP�DUJLOD��SODQWHV��JUDQV�GH�VRUUD��DQLPDOV���R�UHVLGXV�RUJjQLFV��0DUVKDOO��������/D

IRUPDFLy�GHO�ELRILOP�SRW�VHU�SDUWLFXODUPHQW�UjSLGD�VL�H[LVWHL[�O¶DSRUW�G¶XQD�IRQW�QXWULWLYD�UHJXODU��FRP�KR�SRW�SURYRFDU�O¶H[LVWqQFLD

G¶XQ�VLVWHPD�DTXjWLF�DPE�IOX[��%UDGLQJ�HW�DO���������(Q�JHQHUDO�� OD�IRUPDFLy�GHOV�ELRILOPV�pV�HO�UHVXOWDW�QHW�GH�OD�GHSRVLFLy�GH

FqOÂOXOHV� HQ� VXVSHQVLy�� GHO�PHWDEROLVPH� GH� OHV� FqOÂOXOHV� DGKHULGHV� L� GHOV� SURFHVVRV� TXH� SURGXHL[HQ� OD� VHSDUDFLy� GHO� ELRILOP

�%U\HUV��������WDO�FRP�V¶DSUHFLD�D�OD�)LJXUD�����

/D� FRPELQDFLy� FRQWtQXD� GH� FUHL[HPHQW� L� SURFHVVRV� GH� GLVSHUVLy� SURGXHL[� XQD� HVWUXFWXUD� DOWDPHQW� GLQjPLFD�� TXH� GLILFXOWD� OD

GHWHUPLQDFLy� GH� O¶HGDW� G¶XQ� ELRILOP�� 7RW� L� DL[t�� KDELWXDOPHQW� HV� FRQVLGHUHQ� FLQF� HWDSHV� HQ� HO� GHVHQYROXSDPHQW� GHO� ELRILOP

�&KDUDFNOLV�	�&RRNVH\�������



&DStWRO�� ,QWURGXFFLy �

á &RQGLFLRQDPHQW�GHO�VXEVWUDW�SHU�PROqFXOHV�RUJjQLTXHV��0ROqFXOHV�RUJjQLTXHV�L�FqOÂOXOHV�PLFURELDQHV�VyQ�WUDQVSRUWDGHV
D� OD� VXSHUItFLH� HQ� FRQWDFWH� DPE� HO� OtTXLG�� RQ� HV� SURGXHL[� OD� VHYD� DGVRUFLy�� UHVXOWDQW� HQ� HO� GHVHQYROXSDPHQW� GH� OD
SHOÂOtFXOD� GH� FRQGLFLRQDPHQW�� $TXHVWD� DFXPXODFLy� GH� QXWULHQWV� D� OD� VXSHUItFLH� HV� SURGXHL[� MD� TXH� OD� PDMRULD� GH
VXSHUItFLHV� VzOLGHV� WHQHQ� XQD� FjUUHJD� QHWD� QHJDWLYD� TXDQ� HVWDQ� LPPHUVHV� HQ� DLJXD�� 'HJXW� D� DL[z�� HOV� FDWLRQV� L� XQD
YDULHWDW�GH�PDWHULDOV�PDFURPROHFXODUV�L�FROÂORLGDOV�VyQ�DWUHWV�D�OHV�LQWHUIDVHV�VXSHUItFLH�DLJXD��0DUVKDOO�������

á $GVRUFLy�GH�FqOÂOXOHV�DO�VXEVWUDW��$GKHUqQFLD�UHYHUVLEOH��&RP�D�UHVXOWDW�GH�OD�IRUPDFLy�GH�OD�SHOÂOtFXOD�GH�FRQGLFLRQDPHQW
L�GHO� WUDQVSRUW�GH�FqOÂOXOHV�GH� OD� IDVH�DTXRVD�D� OD� LQWHUIDVH�VzOLG�OtTXLG��HOV�EDFWHULV� LQLFLHQ� O¶DGKHVLy� UHYHUVLEOH��RQ� OHV
FqOÂOXOHV�SRGHQ�VHSDUDU�VH�DPE�XQ�OOHXJHU�UHQWDW�

á $OJXQHV�GH�OHV�FqOÂOXOHV�DGKHULGHV�GH�IRUPD�UHYHUVLEOH�HV�VHSDUHQ�GHO�VXEVWUDW��WRUQDQW�D�OD�IDVH�DTXRVD��SODQFWzQLFD�

á 7UDQVIRUPDFLy�GH�FqOÂOXOHV�DGKHULGHV�GH�IRUPD�UHYHUVLEOH�D�LUUHYHUVLEOH��FRP�D�UHVXOWDW�G¶LQWHUDFFLRQV�ItVLFR�TXtPLTXHV�L
GHVSUpV�GH� OD�SURGXFFLy�GH�SROLVDFjULGV��(O�PHWDEROLVPH�UHDOLW]DW�SHOV�SURSLV�PLFURRUJDQLVPHV�UHVXOWD�HQ� O¶DGKHVLy�GH
PpV�FqOÂOXOHV�L�PDWHULDO�DVVRFLDW��DEDQV�GH�OD�VHSDUDFLy�ILQDO�

á (URVLy�L�VHSDUDFLy�GH�FqOÂOXOHV�L�DJUHJDWV�FHOÂOXODUV�GHO�ELRILOP��TXH�WRUQHQ�D�OD�IDVH�DTXRVD�
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❷
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)LJXUD������0HFDQLVPH�GH�IRUPDFLy�GHOV�ELRILOPV��D�OD�IDVH�DTXRVD������GLVVROXFLy�GH�PDFURPROqFXOHV�RUJjQLTXHV������IRUPDFLy�GH�OD
SHOÂOtFXOD�GH�SUH�FRQGLFLRQDPHQW������WUDQVSRUW�FHOÂOXODU������UHSOLFDFLy������SURGXFFLy�GH�SROtPHU�H[WUDFHOÂOXODU������PRUW������DGKHUqQFLD
DO�VXEVWUDW��'LQV�GHO�ELRILOP������UHSOLFDFLy������SURGXFFLy�GH�SROtPHU�H[WUDFHOÂOXODU�L������VHSDUDFLy�GHO�ELRILOP�

3URGXFFLy�GH�JOLFRFjOL[��(O�PLFURDPELHQW�GH�OD�VXSHUItFLH�V¶DOWHUD�D�PHVXUD�TXH�HOV�SULPHUV�FRORQLW]DGRUV�FUHL[HQ��HV�GLYLGHL[HQ

L�SURGXHL[HQ�H[RSROLVDFjULGV��/DSSLQ�6FRWW�	�&RVWHUWRQ��������$TXHVWD�SHOÂOtFXOD�G¶H[RSROLVDFjULGV��(36��DQRPHQDGD�JOLFRFjOL[�

DWUDSD�PpV�PDWqULD�RUJjQLFD� L� LQRUJjQLFD��DL[t�FRP�SURGXFWHV�PLFURELDQV� L�DOWUHV�PLFURRUJDQLVPHV��7DQW�HOV�DJUHJDWV�FRP� OHV

FqOÂOXOHV�ILOOHV�HV�YHXHQ�SURWHJLWV�GLQV� OD�PDWULX�GHO�JOLFRFjOL[��DIHJLQW�VH�DO�ELRILOP� L� IRUPDQW�VLVWHPHV�KHWHURJHQLV��(O�JOLFRFjOL[

EDFWHULj�pV�PROW�LPSRUWDQW�SHU�D�OD�IRUPDFLy�GHOV�ELRILOPV��SHU�OD�VHYD�SHUVLVWqQFLD�L�VXSHUYLYqQFLD�DO�GDPXQW�OHV�VXSHUItFLHV�

(O�JOLFRFjOL[�pV�XQD�HVWUXFWXUD�G¶RULJHQ�EDFWHULj�TXH�HQ�HO�VHX�HVWDW�KLGUDWDW�SUHVHQWD�DSUR[LPDGDPHQW�XQ�����G¶DLJXD��(VWj

IRUPDGD�SHU�SROLVDFjULGV�HQ� IRUPD�GH� ILEUD��JOLFRSURWHwQHV�JOREXODUV��jFLGV�QXFOHLFV� L�jFLGV�K~PLFV��-DKQ�	�1LHOVHQ��������(V

WURED�SHU�IRUD�GHOV�HOHPHQWV�LQWHJUDOV�GH�OD�PHPEUDQD�H[WHUQD�GHOV�EDFWHULV�JUDP�QHJDWLXV�L�SHU�IRUD�GH�OD�FDSD�GH�JOXFRSqSWLGV

GH�OHV�FqOÂOXOHV�JUDP�SRVLWLYHV��%UDGLQJ�HW�DO�������6FKPLWW�	�)OHPPLQJ��������'HJXW�D�TXH�HO�JOLFRFjOL[�HV�SRW�FRQVLGHUDU�FRP



��� &UHL[HPHQW�PLFURELj�D�OHV�VXSHUItFLHV�

XQD�PDWULX�SROLDQLzQLFD��SRW�DFWXDU�FRP�OHV�UHVLQHV�G¶LQWHUFDQYL� LzQLF��DWUDLHQW� LRQV�FDUUHJDWV� L�PROqFXOHV�GLQV�GH� OD�PDWULX�TXH

HQYROWD�OHV�FqOÂOXOHV�EDFWHULDQHV��IRUPDQW�PLFURFROzQLHV�DGKHVLYHV�

'H�IHW��O¶DGKHVLy�SRW�GHVHQFDGHQDU�O¶H[SUHVVLy�GH�JHQV�TXH�FRQWUROHQ�OD�SURGXFFLy�GH�FRPSRQHQWV�EDFWHULDQV�QHFHVVDULV�SHU�D�OD

IRUPDFLy�GHO�ELRILOP�L�SHU�PDQWHQLU�O¶DGKHUqQFLD��eV�HO�FDV�GH�OD�SURGXFFLy�GH�SROtPHUV�H[WUDFHOÂOXODUV�FRP�HOV�DOJLQDWV�HQ�HO�FDV

GH�3VHXGRPRQDV�DHUXJLQRVD��RQ� O¶DGKHVLy� LQLFLD� O¶H[SUHVVLy�HQWUH�G¶DOWUHV�GHO�JHQ�DOJ&��TXH�FRQWUROD� OD�SURGXFFLy�GH� OD� IRVIR�

PDQRPXWDVD�L�DOWUHV�HQ]LPV�TXH�LQWHUYHQHQ�HQ�OD�VtQWHVL�G¶DOJLQDW��'DYLHV�HW�DO��������

'HVHQYROXSDPHQW�GH�FRPXQLWDWV�KHWHURJqQLHV��0DGXUDFLy�GHO�ELRILOP��/HV�FRQGLFLRQV�DPELHQWDOV�GH�OHV�VXSHUItFLHV�QHWHV

HV� PRGLILTXHQ� DPE� OD� FRORQLW]DFLy�� FUHL[HPHQW� L� DFWLYLWDW� GHOV� EDFWHULV�� (O� PLFURDPELHQW� PLFURELj� VHULD� HO� UHVXOWDW� GH� O¶DFFLy

FRQMXQWD�GHO�FRQVXP�PLFURELj�GH�QXWULHQWV��OD�SURGXFFLy�GH�UHVLGXV�L�OD�VtQWHVL�GH�PDWHULDOV�FHOÂOXODUV�L�H[WUDFHOÂOXODUV��.RUEHU�HW

DO���������$�PHVXUD�TXH� O¶KHWHURJHQHwWDW�V¶LQFUHPHQWD�GLQV�GHO�ELRILOP�SHU� OD�SUHVqQFLD�GH�PLFURFROzQLHV�DPE� WLSXV� ILVLROzJLFV

GLIHUHQWV� DO� VHX� LQWHULRU�� HV� GHVHQYROXSHQ� XQV�PLFURJUDGLHQWV� TXtPLFV� L� ItVLFV� �QXWULHQWV�� S+�� R[LJHQ�� HWF���� $PE� HO� WHPSV� HV

GHVHQYROXSD�XQ�QLYHOO�G¶RUJDQLW]DFLy�RQ�OHV�FqOÂOXOHV�G¶HVSqFLHV�GLIHUHQWV�DFRQVHJXHL[HQ�OD�FRRSHUDFLy�ILVLROzJLFD��%OHQNLVRSS�	

&RVWHUWRQ�������

'¶DOWUD�EDQGD��OHV�FqOÂOXOHV�GLQV�GHO�JOLFRFjOL[�SRGHQ�SUHVHQWDU�SUREOHPHV�SHU�OD�IDOWD�GH�QXWULHQWV�L�G¶R[LJHQ��L�SHU�O¶DFXPXODFLy�GH

SURGXFWHV�Wz[LFV�UHVLGXDOV��/¶R[LJHQ�QR�DFRVWXPD�D�VHU�XQ�IDFWRU�OLPLWDQW�HQ�OHV�SULPHUHV�HWDSHV�GH�OD�FRORQLW]DFLy��7DQPDWHL[�

HQ� ELRILOPV� JUXL[XWV� DPE�P~OWLSOHV� FDSHV� GH� FqOÂOXOHV� O¶HVWDW� ILVLROzJLF� G¶DTXHVWHV� GHSqQ� GH� OD� VHYD� ORFDOLW]DFLy� �$QZDU� HW� DO�

�������$L[t��OHV�FqOÂOXOHV�GH�OHV�UHJLRQV�PpV�H[WHUQHV�WHQHQ�PpV�IjFLO�O¶DFFpV�DOV�QXWULHQWV�L�D�O¶R[LJHQ��L�WHQHQ�PHQ\V�SUREOHPHV

SHU�HOLPLQDU�HOV�SURGXFWHV�UHVLGXDOV�Wz[LFV��/¶HVWUqV�SHU�OD�PDQFD�G¶R[LJHQ�REOLJD�D�OHV�FqOÂOXOHV�GH�OHV�FDSHV�PpV�SURIXQGHV�D

DGRSWDU� XQD� IDVH� G¶LQDFWLYDFLy�� DUULEDQW� HQ� DOJXQV� FDVRV� D�PRULU� SHU� SURFHVVRV� OtWLFV�� (Q� DTXHVWHV� ]RQHV� DQz[LTXHV� TXH� HV

GHVHQYROXSHQ�SURS�GHO�VXEVWUDW��VHUDQ�HVSHFLDOPHQW�DFWLXV�HOV�EDFWHULV�IHUPHQWDGRUV��HOV�TXDOV�PDQWHQHQ�O¶DFWLYLWDW�UHVSLUDWzULD

XWLOLW]DQW�QLWUDWV�L�DOWUHV�FRPSRVWRV�LQRUJjQLFV�FRP�D�DFFHSWRUV�G¶HOHFWURQV�DOWHUQDWLXV�

$� OHV�SDUWV�H[WHUQHV�GHO�ELRILOP�HOV�PLFURRUJDQLVPHV�V¶DGKHUHL[HQ� L�HV� VHSDUHQ��HQ�GRV�SURFHVVRV� tQWLPDPHQW� UHODFLRQDWV��/D

VHSDUDFLy�pV�HO�PRYLPHQW�GH�FqOÂOXOHV�R�DOWUHV�FRPSRQHQWV�GHO�ELRILOP�FDS�D�OD�IDVH�DTXRVD��/HV�FqOÂOXOHV�TXH�HV�VHSDUHQ�VyQ�

IRQDPHQWDOPHQW��OHV�FqOÂOXOHV�ILOOHV��OHV�TXDOV�DFRVWXPHQ�D�VHU�PpV�KLGURItOLTXHV�TXH�OHV�FqOÂOXOHV�TXH�HVWDQ�DOV�ELRILOPV��*LOEHUW

HW�DO��������

(VWUXFWXUD�GHOV�ELRILOPV��+HWHURJHQHwWDW�HVSDFLDO��7RWV�HOV�HVWXGLV�UHFHQWV�HQ�HO�FDPS�GHOV�ELRILOPV�KDQ�SHUPqV�GHVFULXUH¶OV

FRP�HVWUXFWXUHV�YDULDEOHV�L�KHWHURJqQLHV��6WHZDUW�HW�DO���������TXH�FUHL[HQ�IRUPDQW�PLFURFROzQLHV�GLQV�G¶XQD�PDWULX��EDUUHMDGHV

DPE� UHJLRQV� PHQ\V� GHQVHV� TXH� LQFORXHQ� FDQDOV� G¶DLJXD� DOWDPHQW� SHUPHDEOHV� �&RVWHUWRQ� HW� DO�� ������� $L[t�� HOV� ELRILOPV

PLFURELDQV� YLXV� VyQ� HVWUXFWXUHV� DOWDPHQW� KLGUDWDGHV�� IRUPDWV� SHU� EDFWHULV� GLVSRVDWV� HVSDFLDOPHQW� GH� IRUPD� KHWHURJqQLD�

PDWHULDOV�ELRJqQLFV�H[WUDFHOÂOXODUV�L�DPE�XQ��������GH�O¶jUHD�WRWDO�GH�FDGD�VHFFLy�IRUPDGD�SHU�SROtPHUV�R�HVSDLV�EXLWV��OtTXLG�

�6WHZDUW�HW�DO���������6¶REVHUYHQ�KHWHURJHQHwWDWV�HQ�OD�GLPHQVLy�YHUWLFDO�VL�HV�Wp�HQ�FRPSWH�OD�VXSHUItFLH�FRORQLW]DGD�SHO�ELRILOP�

PDOJUDW�TXH�WDPEp�V¶KDQ�REVHUYDW�KHWHURJHQHwWDWV�HQ�HO�SOD�KRULW]RQWDO�GHO�ELRILOP��SURGXLQW�XQD� WRSRJUDILD� IRUoD� LUUHJXODU�TXH

UHFRUGD�PpV�XQD�³ELRHVSRQMD´�TXH�XQ�ILOP�FRQIOXHQW��+DPLOWRQ�	�&KDUDFNOLV�������.HHYLO�HW�DO��������

/D�GLVWULEXFLy�GH�OD�ELRPDVVD�GHO�ELRILOP�SRW�H[KLELU�SDWURQV�GLIHUHQWV��VHJRQV�TXLQD�VLJXL�O¶HVSqFLH�LPSOLFDGD��$L[z�VHULD�HO�UHIOH[

GH� OHV�GLYHUVHV�HVWUDWqJLHV�GH�FRORQLW]DFLy�XWLOLW]DGHV�SHU�FDGD�XQ�GHOV�EDFWHULV��$OJXQV�ELRILOPV�QDWXUDOV�SUHVHQWHQ�XQD�FDSD

EDVDO�G¶DSUR[LPDGDPHQW������µP�GH�JUXL[��DPE�SLOHV�GH�FqOÂOXOHV�DVVRFLDGHV�D�SROtPHUV�HVWHQHQW�VH�GHV�GH�OD�VXSHUItFLH�FDS�D
OD� IDVH� DTXRVD� �.HHYLO� HW� DO�� ������� $TXHVWHV� HVWUXFWXUHV� IDFLOLWDULHQ� HO� IOX[� GH� QXWULHQWV� FDS� D� OHV� FDSHV� EDVDOV�� '¶DTXHVWD

PDQHUD�� HV� SHUPHW� HO� FUHL[HPHQW� GH� EDFWHULV� KHWHUzWURIV� DHURELV� PHQWUH� DOKRUD� HV� FUHHQ� HOV� PLFURDPELHQWV� QHFHVVDULV� TXH

SHUPHWHQ�HO�FUHL[HPHQW�GHOV�PLFURRUJDQLVPHV�DQDHURELV�



&DStWRO�� ,QWURGXFFLy �

'LIHUHQWV� LQYHVWLJDGRUV�KDQ�FRQILUPDW�DTXHVW� WLSXV�G¶HVWUXFWXUD� �YHXUH�)LJXUD������RQ�HOV�DJUHJDWV� FHOÂOXODUV�HV�EDUUHJHQ�DPE

]RQHV�RQ�DEXQGHQ�HOV�FDQDOV�EXLWV��GH�PDQHUD�TXH�OHV�PLFURFROzQLHV�GLQV�GHO�ELRILOP�HVWDQ�EDQ\DGHV�SHO�IOX[�GHO�OtTXLG��ILQV�L�WRW

D� OHV� FDSHV� PpV� SURIXQGHV�� $TXHVWD� HVWUXFWXUD� SRW� YDULDU� VHJRQV� HOV� GLIHUHQWV� UqJLPV� KLGURGLQjPLFV�� WHPSV� G¶LQFXEDFLy�

FRPSRVLFLy�G¶HVSqFLHV�R�HVWDWXV�QXWULWLX� �6WHZDUW�HW�DO��������&RVWHUWRQ�HW� DO�� ������� /D�SUHVqQFLD�GHOV� FDQDOV�TXH�HV�SRGHQ

WUREDU�HQWUH�OHV�PLFURFROzQLHV�R�D�VRWD�VHX��YHXUH�)LJXUD�������LQFUHPHQWD�OD�UXJRVLWDW�GH�OHV�VXSHUItFLHV�L�GLVPLQXHL[�OD�ORQJLWXG

GH�GLIXVLy��IDFLOLWDQW�O¶LQWHUFDQYL�L�OD�EDUUHMD�GH�QXWULHQWV�L�SURSRUFLRQDQW�DFFpV�GLUHFWH�GHV�GHO�IOXLG�D�OD�VXSHUItFLH�FRORQLW]DGD��'H

IHW��OD�XWLOLW]DFLy�GH�WqFQLTXHV�FRP�OD�YHORFLPHWULD�G¶LPDWJHV�GH�SDUWtFXOHV��3,9��L� OD�UHVVRQjQFLD�PDJQqWLFD�QXFOHDU��105���KDQ

FRQILUPDW� O¶H[LVWqQFLD�GH� IOX[�FRQYHFWLX�GLQV�GHOV�FDQDOV�G¶DLJXD�GHOV�ELRILOPV��/D�PHVXUD�GHOV�SHUILOV�GH�YHORFLWDW�HQ�VLVWHPHV

DPE�ELRILOPV�KD�PRVWUDW�OD�SUHVqQFLD�GH�O¶HVIRUo�GH�FLVDOOD�WDQW�D�OHV�SDUHWV�GHOV�FDQDOV�FRP�DO�SURSL�VXEVWUDW�±RQ�HO�IOX[�QR�DUULED

HQ�FDS�FDV�D�]HUR���'H%HHU�HW�DO���������3HU�WDQW��HO�WUDQVSRUW�GH�PDVVHV�GLQV�GHO�ELRILOP�V¶LQFUHPHQWD�JUjFLHV�DO�IOX[�FRQYHFWLX

SHOV�FDQDOV��)LJXUD������HO�TXDO�VHJXHL[�OD�PDWHL[D�GLUHFFLy�GHO�IOXLG��$TXHVW�PHFDQLVPH�SHUPHW�HO�SDV�GH�VXEVWjQFLHV�GH������P

GH�GLjPHWUH� �/HZDQGRZVNL� HW� DO�� ������� R� ILQV� L� WRW�PpV�JUDQV�� FRP�EDFWHULV� L� DOWUHV�RUJDQLVPHV�FRP�SURWR]RXV� L� QHPjWRGHV

�.HHYLO�HW�DO��������

(OV�EDFWHULV�TXH�IRUPHQ�SDUW�GHOV�ELRILOPV�JDXGHL[HQ�GH�FHUWV�DYDQWDWJHV�GH�OD�YLGD�PXOWLFHOÂOXODU��'H�IHW��HO�GHVHQYROXSDPHQW�GH

OHV� PLFURFROzQLHV� GLQV� GHOV� ELRILOPV� SUHVHQWD� DOJXQV� PHFDQLVPHV� GH� FRQWURO� TXH� LPSHGHL[HQ� O¶RFOXVLy� GHOV� FDQDOV�� MD� TXH

DTXHVWV� UHSUHVHQWDULHQ�XQ�SULPLWLX�VLVWHPD�FLUFXODWRUL�GH� IRUPD�DQjORJD�DOV�RUJDQLVPHV�VXSHULRUV��$L[t��HOV�FDQDOV�DMXGDULHQ�D

DSRUWDU�QXWULHQWV�GHV�GHO�PHGL�OtTXLG�DO�QtQ[RO�RFXSDW�SHU�FDGD�PLFURFROzQLD�L��DOKRUD��DMXGDULHQ�D�UHWLUDU�HOV�SURGXFWHV�PHWDEzOLFV

GH�OD�PDWHL[D�PDQHUD��&RVWHUWRQ�HW�DO��������

/HV�GDGHV�REWLQJXGHV�DPE�PLFURVHQVRUV�GHPRVWUHQ�FRP�O¶KHWHURJHQHwWDW�HVWUXFWXUDO�GHOV�ELRILOPV�FRUUHVSRQ��PROWHV�YHJDGHV��D

XQD�KHWHURJHQHwWDW�ILVLROzJLFD��&RVWHUWRQ�HW�DO���������$L[t��OHV�WD[HV�GH�FUHL[HPHQW�YDULHQ�DOV�ELRILOPV�GHSHQHQW�GH�OD�SURIXQGLWDW

�.RUEHU� HW� DO�� ������� GH� IRUPD� TXH� HOV� ELRILOPV� FUHL[HQ� IRQDPHQWDOPHQW� D� OD� LQWHUIDVH� ELRILOP�OtTXLG� L� QR� D� OD� FDSD� EDVDO� GHO

ELRILOP��$PE�DTXHVWD�GLVSRVLFLy�HOV�LQGLYLGXV�PpV�JUDQV�R�PpV�DFWLXV�HVWDULHQ�VLWXDWV�D�OHV�SDUWV�PpV�H[WHUQHV��GDOW�GH�OHV�SLOHV�

RQ�HV�WUREHQ�PpV�QXWULHQWV�GLVSRQLEOHV�SHO�FUHL[HPHQW�FRP�D�FRQVHT�qQFLD�GHO�PDMRU�IOX[��$TXHVWHV�SLOHV�WDPEp�SRGHQ�DIDYRULU

OD�EDUUHMD�WXUEXOHQW��EHQHILFLDQW�D�DOWUHV�PHPEUHV�GH�OD�FRPXQLWDW�L�IDFLOLWDQW�OD�GLIXVLy�HQ�UHJLRQV�QR�GLUHFWDPHQW�H[SRVDGHV�D�OD

IDVH�DTXRVD�

'¶DOWUD�EDQGD��HV�SRGHQ�REVHUYDU�YDULDFLRQV�HQ�OD�FRQFHQWUDFLy�GH�VXEVWUDFWHV�ILVLROzJLFDPHQW�LPSRUWDQWV�D�OHV�GLIHUHQWV�UHJLRQV

GHO� ELRILOP�� FRP� O¶R[LJHQ� GLVVROW��� 0DOJUDW� TXH� HOV� FDQDOV� G¶DLJXD� DMXGHQ� DO� WUDQVSRUW� G¶R[LJHQ�� OD� VHYD� XWLOLW]DFLy� SHOV� SURSLV

PLFURRUJDQLVPHV�L�OD�OLPLWDFLy�SHU�GLIXVLy�HQ�IDQ�GLVPLQXLU�OD�VHYD�FRQFHQWUDFLy�D�O¶LQWHULRU�GH�OHV�PLFURFROzQLHV�

/D�SUHVqQFLD�GH�JUDGLHQWV�GH�FRQFHQWUDFLy�D�WUDYpV�GHO�ELRILOP�±�R[LJHQ��QXWULHQWV�RUJjQLFV�HVVHQFLDOV��FDUERQL�RUJjQLF�GLVVROW�L

DOWUHV����SRW�LQIOXLU�HQ�OD�GLYHUVLWDW�L�GLVWULEXFLy�HVSDFLDO�GH�OHV�SREODFLRQV�EDFWHULDQHV��DL[t�FRP�VREUH�O¶DFWLYLWDW�PHWDEzOLFD�TXH�HV

SURGXHL[�GLQV�GHOV� ELRILOPV�� SHUPHWHQW� OD� VXSHUYLYqQFLD� G¶RUJDQLVPHV� DPE� UHTXHULPHQWV� HVSHFtILFV� SHO� FUHL[HPHQW��'H� IHW�� OD

SUHVqQFLD�G¶DTXHVWV�PLFURDPELHQWV�pV�O¶RULJHQ�GH�JUDQ�SDUW�GH�OD�GLYHUVLWDW�PLFURELDQD�REVHUYDGD�D�OD�QDWXUD�

8Q�GHOV�PLOORUV�H[HPSOHV�GH�OD�PRGLILFDFLy�WHPSRUDO�TXtPLFD�GHOV�ELRILOPV�UHVXOWD�GH�O¶DFWLYLWDW�GHOV�EDFWHULV�KHWHUzWURIV�DHURELV�

'LQV�G¶XQ�ELRILOP� MRYH�DFDEDW�GH� IRUPDU�� OD� UjSLGD�XWLOLW]DFLy�GHOV�QXWULHQWV�GLVSRQLEOHV� FRQGXHL[�D� O¶LQFUHPHQW�HQ� OD�ELRPDVVD

PLFURELDQD��DPE�HO�FRQVHT�HQW�DXJPHQW�HQ�OD�GHPDQGD�G¶R[LJHQ��$L[z�RULJLQD�]RQHV�DQDHUzELHV�GHJXW�D�OD�UHGXFFLy�PHWDEzOLFD

GH�O¶R[LJHQ�L�D�OD�OLPLWDFLy�GHOV�SURFHVVRV�GLIXVLXV��'¶DTXHVWD�PDQHUD��V¶DIDYRUHL[�OD�SUROLIHUDFLy�GH�PLFURRUJDQLVPHV�DQDHURELV

HQ�PLFURQtQ[ROV�D�O¶LQWHULRU�GH�ELRILOPV��HQ�DPELHQWV�DHURELV��DOKRUD�TXH�HV�OLPLWD�O¶q[LW�GHOV�DHURELV�

7DO�FRP�V¶KD�FRPHQWDW�DQWHULRUPHQW��YHXUH���������GLQV�GH�OHV�PLFURFROzQLHV�V¶DIDYRUHL[�OD�MX[WDSRVLFLy�G¶HVSqFLHV�GLIHUHQWV�TXH

SRGHQ�FRRSHUDU�PHWDEzOLFDPHQW��'¶DTXHVWD�IRUPD��OD�FRRSHUDFLy�PHWDEzOLFD�SHUPHW�O¶LQWHUFDQYL�GH�VXEVWUDFWHV�L�O¶HOLPLQDFLy�GH

SURGXFWHV�ILQDOV���3HU�WDQW��XQD�FqOÂOXOD�LQGLYLGXDO�GLQV�GHO�ELRILOP�YLX�HQ�XQ�PLFURQtQ[RO�~QLF��RQ�OD�GLIXVLy� L� OHV�FqOÂOXOHV�YHwQHV

DSRUWHQ�HOV�QXWULHQWV��RQ�HOV�SURGXFWHV�PHWDEzOLFV�VyQ�UHWLUDWV�SHOV�PDWHL[RV�SURFHVVRV�L�RQ�HOV�DQWDJRQLVWHV��FRP�HOV�ELRFLGHV�



��� &UHL[HPHQW�PLFURELj�D�OHV�VXSHUItFLHV��

VyQ�PDQWLQJXWV�D�GLVWjQFLD�SHU� OHV�EDUUHUHV�GLIXVLYHV� �&RVWHUWRQ�HW�DO���������$L[t�� OHV�FRQGLFLRQV�TXtPLTXHV�G¶XQ�PLFURQtQ[RO

GHWHUPLQDW�GHSHQHQ�GH�O¶DSRUW�GH�FRPSRQHQWV�GHO�OtTXLG�D�WUDYpV�GHOV�FDQDOV��SHUz�WDPEp�GH�OD�SUzSLD�DFWLYLWDW�PHWDEzOLFD�GH�OHV

FqOÂOXOHV�YHwQHV�

$TXHVW� QLYHOO� G¶RUJDQLW]DFLy� HVWUXFWXUDO� L� G¶HVSHFLDOLW]DFLy�PHWDEzOLFD� HVWDULD� FRQWURODW� SHO� SURSL� FRPSRUWDPHQW� FHOÂOXODU�� DPE

SUHVqQFLD�GH�FRPXQLFDFLy�FqOÂOXOD�D�FqOÂOXOD��$L[z�V¶DSUR[LPD�D�O¶RUJDQLW]DFLy�GHOV�SULPLWLXV�RUJDQLVPHV�HXFDULRWHV�PXOWLFHOÂOXODUV�L

H[SOLFDULD�� HQ� SDUW�� OD� UHPDUFDEOH� HILFLqQFLD� PHWDEzOLFD� GHOV� ELRILOPV� PLFURELDQV� L� OD� VHYD� UHVLVWqQFLD� D� PROWV� DJHQWV

DQWLEDFWHULDQV��$QZDU�HW�DO��������

$VVXPLQW� O¶KHWHURJHQHwWDW� HVWUXFWXUDO�� ILVLROzJLFD� L� TXtPLFD� TXH� HV� SURGXHL[� DOV� ELRILOPV� EDFWHULDQV�� pV�PROW� SRVVLEOH� TXH� OHV

SREODFLRQV�VqVVLOV�QDWXUDOV�VLJXLQ�KHWHURJqQLHV�HQ�GLIHUHQWV�SDUjPHWUHV�ItVLFV��3HU�H[HPSOH��GLIHUqQFLHV�HQ�HO�SRWHQFLDO�HOqFWULF

SRGHQ�GRQDU�OORF�D�XQ�SRWHQFLDO�GH�FRUURVLy�PHVXUDEOH�TXDQ�OD�VXSHUItFLH�pV�FRQGXFWRUD��/DSSLQ�6FRWW�	��&RVWHUWRQ������

)LJXUD������0RGHO�FRQFHSWXDO�GH�O¶DUTXLWHFWXUD�G¶XQ�ELRILOP�PRQR�HVSHFtILF��(O�IOX[�FRQYHFWLX�V¶REVHUYD�HQ�HOV�FDQDOV�HQWUH
OHV�PLFURFROzQLHV�L�ILQV�L�WRW�GLQV�GH�OHV�PDWHL[HV��&RVWHUWRQ�HW�DO��������

$UTXLWHFWXUD� GH� SREODFLRQV� GHO� ELRILOP�� /¶DUTXLWHFWXUD� GH� SREODFLRQV� HV� SRW� HVWXGLDU� GLUHFWDPHQW� XWLOLW]DQW� FRQMXJDWV

IOXRUHVFHQWV�GH�VRQGHV�DPE�ROLJRQXFOHzWLGV��DPE�3&5�L�VRQGHV�ILORJHQqWLTXHV��$YXL�HQ�GLD��VRQGHV�PROHFXODUV�DPE�U51$���6�

�6�L���6�V¶HVWDQ�XWLOLW]DQW�SHU�HVWXGLDU�XQ�DPSOL�UDQJ�GH�VLVWHPHV�QDWXUDOV��SHUPHWHQW�O¶HVWXGL�GH�FRPXQLWDWV�DPELHQWDOV�VHQVH�OD

QHFHVVLWDW�GH�UHDOLW]DU�FXOWLXV��6WDKO�HW�DO��������$PDQQ�HW�DO��������

/D�XWLOLW]DFLy�G¶DTXHVWV�PqWRGHV�FRQMXQWDPHQW�DPE�OD�PLFURVFzSLD�GH�IOXRUHVFqQFLD�L�PLFURVFzSLD�FRQIRFDO�SRGHQ�SURSRUFLRQDU

LQIRUPDFLy�GH�OD�FRQWLJ�LWDW�HVSDFLDO�GH�OHV�DVVRFLDFLRQV�FHOÂOXODUV�VLQWUzILTXHV�R�REOLJDGHV��6L�V¶H[DPLQHQ�DOKRUD�HOV�JUDGLHQWV

PLFURTXtPLFV�� HV� SRW� REWHQLU� XQD� LQIRUPDFLy�PROW� YDOXRVD� SHU� GHVFULXUH� HOV� UHTXHULPHQWV� TXtPLFV� L� HVSDFLDOV� HQ� FRPXQLWDWV

DOWDPHQW�HVWUXFWXUDGHV�FRP�VyQ�HOV�ELRILOPV��/D�XWLOLW]DFLy�G¶DTXHVWHV�WqFQLTXHV�HQ�HVWXGLV�DO� OODUJ�GHO� WHPSV��SRW�SURSRUFLRQDU

LQIRUPDFLy�LPSRUWDQW�UHIHUHQW�D�OD�VXFFHVVLy�WHPSRUDO�G¶RUJDQLVPHV�DPE�XQV�UHTXHULPHQWV�HVSHFtILFV�

&RPSHWqQFLD�L�VXFFHVVLy�HQ�HOV�ELRILOPV��(Q�HOV�VLVWHPHV�QDWXUDOV�H[LVWHL[�XQ�HOHYDW�JUDX�G¶LQWHUDFFLy�FHOÂOXODU�L�FRPSHWqQFLD�

*UDQ� SDUW� G¶DTXHVW� FRPSRUWDPHQW� UHVXOWD� GH� OD� FRPSHWqQFLD� GH� OHV� FqOÂOXOHV� SHOV� UHFXUVRV� GLVSRQLEOHV�� WDQW� SHOV� OORFV

G¶DGKHUqQFLD�FRP�SHOV�VXEVWUDFWHV�QHFHVVDULV�SHO�FUHL[HPHQW��.RUEHU�HW�DO���������$OJXQV�RUJDQLVPHV�VXSHULRUV�SRGHQ�LQIOXLU�HQ

OD� FRORQLW]DFLy� PLFURELDQD� GH� OHV� VXSHUItFLHV�� $L[t�� DOJXQV� SURWR]RXV� SRGHQ� OLPLWDU� O¶q[LW� G¶XQ� RUJDQLVPH�� PHQWUH� TXH� WHQHQ

UHODWLYDPHQW�SRF�HIHFWH�VREUH�HOV�DOWUHV�PHPEUHV�GHO�FRQVRUFL��1R�REVWDQW��SRFV�HVWXGLV�V¶KDQ�FHQWUDW�HQ�O¶HIHFWH�GH�OD�SUHVVLy
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H[HUFLGD�SHU�OD�FRPSHWqQFLD�GXUDQW�HO�GHVHQYROXSDPHQW�GHOV�ELRILOPV�PLFURELDQV��MD�TXH�PROWHV�GH�OHV�WqFQLTXHV�XWLOLW]DGHV�SHU

D�O¶HVWXGL�GH�OHV�FRPXQLWDWV�FRPSOH[HV�PLFURELDQHV�SUHVHQWHQ�OLPLWDFLRQV�LPSRUWDQWV�

(QWUH� OHV� WqFQLTXHV�XWLOLW]DGHV�SHU�PHVXUDU� OD�VXSHUItFLH� UHFREHUWD�GXUDQW� OD�FRORQLW]DFLy�� WDQW�SHU�FXOWLXV�SXUV�FRP�PL[WHV��FDO

GHVWDFDU� OHV� WqFQLTXHV� G¶DQjOLVL� G¶LPDWJH� DPE� PLFURVFzSLD� FRQIRFDO� HQ� FRQMXQFLy� DPE� DQWLFRVVRV� SROL�PRQRFORQDOV� PDUFDWV

IOXRUHVFHQWPHQW�R�DPE�VRQGHV�PROHFXODUV��/DZUHQFH�HW�DO���������7DPEp�V¶KD�XWLOLW]DW�HO�PDUFDWJH�UDGLRTXtPLF�GH�EDFWHULV�SHU

DYDOXDU�HO�FRPSRUWDPHQW�FRPSHWLWLX�HQ�ELRILOPV��%DQNV�	�%U\HUV�������

/HV� REVHUYDFLRQV� UHDOLW]DGHV� HQ� SREODFLRQV� DGKHULGHV� G¶KjELWDWV� QDWXUDOV� LQGLTXHQ� TXH� DTXHVWV� VLVWHPHV� SUHVHQWHQ� XQ� JUDQ

GLQDPLVPH�� UHVXOWDQW� HQ� XQD� VXFFHVVLy� GH� OHV� HVSqFLHV� FRORQLW]DGRUHV� LQLFLDOV� SHU� RUJDQLVPHV� GLIHUHQWV�� $TXHVW� SDWUy� HQ

VXFFHVVLy�GH�OD�FRORQLW]DFLy�GH�VXSHUItFLHV�V¶KD�REVHUYDW��WDQW�HQ�VLVWHPHV�HVWjWLFV�FRP�DPE�IOX[��L�V¶RULJLQD�SHU�XQD�VHT�qQFLD

GH�SURFHVVRV�ItVLFV�L�ELROzJLFV�� LQLFLDGD�SHU�O¶DGVRUFLy�GH�ILOPV�RUJjQLFV� L�VHJXLGD�SHU�OD�FRORQLW]DFLy�EDFWHULDQD�GH�OD�VXSHUItFLH

�)OHWFKHU�	�/RHE��������(O�WHPSV�QHFHVVDUL�SHU�DTXHVWHV�GXHV�IDVHV�LQLFLDOV�GH�FRORQLW]DFLy�pV�UHODWLYDPHQW�FXUW��IRUPDQW�VH�HO

ILOP� PROHFXODU� HQ� T�HVWLy� GH� PLQXWV� L� SURGXLQW�VH� XQD� FRORQLW]DFLy� EDFWHULDQD� VLJQLILFDWLYD� DO� FDS� GH� ��� KRUHV�� (OV� EDFWHULV

EDFLOÂODUV� DFRVWXPHQ� D� VHU� HOV� FRORQLW]DGRUV� SULPDULV�� TXDQ� V¶H[SRVD� XQD� VXSHUItFLH� QHWD� D� VLVWHPHV� DTXjWLFV� QDWXUDOV

�0DUV]DOHN�HW�DO���������6HJXHL[HQ�HQ�OD�FRORQLW]DFLy�HOV�EDFWHULV�DPE�DSqQGL[V�R�SHGXQFOHV��FRP�&DXOREDFWHU�VSS��'H�IRUPD

HYHQWXDO�� HV� SRW� REVHUYDU� OD� SUHVqQFLD� GH� SUHGDGRUV� TXH� V¶DOLPHQWHQ� GHO� ELRILOP�� (Q� DTXHVW� VHQWLW�� HOV� SUHGDGRUV� HXFDULRWHV

JUDQV��LQFORHQW�DPHEHV�� IODJHOÂODWV� L� FLOLDWV�� L� OHV�GLDWRPHHV�SRGHQ�DUULEDU�DO�ELRILOP�DO�FDS�GH�SRFV�GLHV��PHQWUH�TXH�GLIHUHQWV

ODUYHV�L�HVSRUHV�HV�SRGHQ�GLSRVLWDU�DO�FDS�GH�VHWPDQHV��0DUV]DOHN�HW�DO��������'HPSVH\�������

������ $YDQWDWJHV�GHO�FUHL[HPHQW�VqVVLO

(Q� JHQHUDO�� HOV� ELRILOPV� FRQVWLWXHL[HQ� XQ� UHVHUYRUL� G¶HVSqFLHV� DPE� FDSDFLWDW� SHU� UHVLVWLU� GLIHUHQWV� IOXFWXDFLRQV� DPELHQWDOV

�&DUSHQWLHU� 	�&HUI� ������� /HV� FqOÂOXOHV� SUHVHQWV� DOV� ELRILOPV� HVWDQ� SURWHJLGHV� FRQWUD� O¶DWDF� GH� O¶DPELHQW� H[WHUQ� HQ� IRUPD� GH

UDGLDFLy�89��DJHQWV�DQWLEDFWHULDQV��FDORU��EDFWHULzIDJV��SUHGDGRUV��HWF��7DPEp�FRP�D�FRQVHT�qQFLD�GHO�FUHL[HPHQW�VqVVLO��HOV

EDFWHULV�TXH�IRUPHQ�SDUW�GHOV�ELRILOPV�VyQ�PpV�UHVLVWHQWV�D�OHV�HVWUDWqJLHV�GH�FRQWURO�DGRSWDGHV�SHU� OD� LQG~VWULD�R� OD�PHGLFLQD

�%OHQNLVRSS�	�&RVWHUWRQ�������

(OV�EDFWHULV�VqVVLOV�VyQ�LQKHUHQWPHQW�GLIHUHQWV�GHOV�TXH�HV�WUREHQ�HQ�O¶HVWDW�SODQFWzQLF��GHJXW�HVSHFLDOPHQW�DOV�FDQYLV�IHQRWtSLFV

TXH�H[SHULPHQWHQ��D�OHV�EDUUHUHV�D�OD�OOLXUH�GLIXVLy�GLQV�GHO�ELRILOP�L�DOV�FDQYLV�OOLJDWV�D�OD�WD[D�GH�FUHL[HPHQW��'H�IHW��HOV�EDFWHULV

VqVVLOV� SRGHQ�H[SUHVVDU�GLIHUHQWV� WLSXV�GH� JHQV�� DOWHUDU� OD� VHYD�PRUIRORJLD�� FUpL[HU� D� WD[HV� IRUoD� YDULDGHV� L� SURGXLU� SROtPHUV

H[WUDFHOÂOXODUV�HQ�JUDQV�TXDQWLWDWV� �*LOEHUW�HW�DO��������&RVWHUWRQ��������/D�FRPSDUDFLy�ELRTXtPLFD�HQWUH�FqOÂOXOHV�TXH� IRUPHQ

SDUW�GHOV�ELRILOPV�L�FqOÂOXOHV�SODQFWzQLTXHV�GH�OD�PDWHL[D�HVSqFLH�PRVWUD�XQ�PtQLP�G¶XQ�����GH�GLIHUqQFLHV�HQWUH� OHV�SURWHwQHV

H[SUHVVDGHV�HQ�FDGD�FDV� �&RVWHUWRQ�HW�DO���������$L[t�� O¶DGKHVLy� LQGXLULD� WRWD�XQD�VqULH�GH� FDQYLV� LPSRUWDQWV�HQ�SURWHwQHV�GH

O¶HQYROWD�FHOÂOXODU��PHPEUDQD�FHOÂOXODU�L�HO�FLWRSODVPD�

(Q�PROWV� FDVRV�� HO� FRPSRUWDPHQW� DGKHUHQW� QR� HV� SRW� H[SOLFDU� HQ� WHUPHV� G¶XQ� VLPSOH� DYDQWDWJH�� VLQy�PpV� DYLDW� SHU� O¶HIHFWH

FRPELQDW�GH�GLIHUHQWV�IDFWRUV��HQWUH�HOV�TXDOV�FDOGULD�GHVWDFDU�OD�UHVLVWqQFLD�HQIURQW�GHO�UHQWDW�GH�OD�VXSHUItFLH��HO�FRPSRUWDPHQW

HYDVLX� HQIURQW� GHOV� SUHGDGRUV�� HO� FR�PHWDEROLVPH� GH� FRPSRVWRV� UHFDOFLWUDQWV�� FRPSRUWDPHQWV� OOLJDWV� DO� SRVLFLRQDPHQW� D� OHV

VXSHUItFLHV�L�GHSHQGqQFLHV�VLQWUzILTXHV��.RUEHU�HW�DO��������

&DSWDFLy�GH�QXWULHQWV�� /D� IRUPDFLy�GHOV�ELRILOPV�HVWj� FRQWURODGD�SHU� OD�TXDQWLWDW� GH�QXWULHQWV�GLVSRQLEOHV�SHU� D� OD� UHSOLFDFLy

FHOÂOXODU�L�OD�SURGXFFLy�G¶H[RSROLVDFjULGV��/D�FRORQLW]DFLy�GH�VXSHUItFLHV�SURSRUFLRQD�GLIHUHQWV�DYDQWDWJHV�DOV�EDFWHULV�TXH�YLXHQ

HQ�DPELHQWV�ROLJRWUzILFV��'H�IHW��O¶LQFUHPHQW�GHO�IOX[�GH�QXWULHQWV�D�OD�VXSHUItFLH�SHU�OD�IRUPDFLy�GH�SHOÂOtFXOHV�RUJjQLTXHV�R�FRP�D

UHVXOWDW� GH� OD� KLGURGLQjPLFD� GHO� IOXLG�� SRW� DOWHUDU� OD� ILVLRORJLD� GH� OHV� FqOÂOXOHV� DGKHULGHV�� (Q� DTXHVW� VHQWLW�� HQ� HOV� DPELHQWV

ROLJRWUzILFV� HOV� QXWULHQWV� RUJjQLFV� WHQGHL[HQ� D� DVVRFLDU�VH� DPE� OHV� VXSHUItFLHV� GLVSRQLEOHV�� DMXGDQW� DO� GHVHQYROXSDPHQW� GHOV

ELRILOPV� TXH� DSURILWHQ� OHV� PROqFXOHV� RUJjQLTXHV� DGVRUELGHV� DO� VXEVWUDW� �.MHOOHEHUJ� HW� DO�� ������� /D� IRUPDFLy� G¶DTXHVWHV



��� &UHL[HPHQW�PLFURELj�D�OHV�VXSHUItFLHV��

SHOÂOtFXOHV�GH�FRQGLFLRQDPHQW� WHQGHL[HQ�D�FRQFHQWUDU�HOV� HVFDVVRV�QXWULHQWV�� FRQYHUWLQW� HO� FUHL[HPHQW�DGKHVLX�GH�EDFWHULV� HQ

QXWULWLYDPHQW�DYDQWDWMyV�

'¶DOWUD�EDQGD��OD�PLOORUD�HQ�OD�FDSWDFLy�GH�QXWULHQWV�GH�OHV�FqOÂOXOHV�DGKHULGHV�WDPEp�HV�SURGXHL[�HQ�DPELHQWV�DPE�IOX[��/¶DFFLy

GHO�IOX[�HQ�OD�UHSRVLFLy�GH�QXWULHQWV�D�OD�VXSHUItFLH�TXH�HQYROWD�HOV�EDFWHULV�DGKHULWV�SURSRUFLRQD�XQ�PHFDQLVPH�SHU�PDQWHQLU�HO

JUDGLHQW� GH� FRQFHQWUDFLy� QHFHVVDUL� SHU� D� OD� GLIXVLy� L� HO� FUHL[HPHQW�� 'H� IHW�� O¶HVIRUo� GH� FLVDOOD� SRW� LQFUHPHQWDU� GH� IRUPD

VLJQLILFDWLYD�OD�XWLOLW]DFLy�GH�GLIHUHQWV�PDFURPROqFXOHV��&RQIHU�	�/RJDQ��������7DQPDWHL[��HQ�PROqFXOHV�GH�EDL[�SHV�PROHFXODU�OD

FDSWDFLy�VHPEOD�VHU�LQGHSHQGHQW�GH�O¶HVIRUo�GH�FLVDOOD�

&RP�D� FRQVHT�qQFLD�� OHV� SREODFLRQV� DGKHULGHV� DVVLPLOHQ� GH� ���� YHJDGHV�PpV� JOXFRVD� L� SUHVHQWHQ� WD[HV� GH� UHVSLUDFLy�PpV

HOHYDGHV� TXH� OHV� FqOÂOXOHV� HQ� VXVSHQVLy� �)OHWFKHU� ������� HQFDUD� TXH� DTXHVW� FRPSRUWDPHQW� QR� LPSOLFD� QHFHVVjULDPHQW� XQ

FUHL[HPHQW�UjSLG��'H� IHW��HOV�EDFWHULV�VqVVLOV�DFRQVHJXHL[HQ�VREUHYLXUH� L�DGDSWDU�VH�VREUHWRW�GHJXW�D� OD�VLPSOLFLWDW��GLYHUVLWDW� L

FDSDFLWDW�G¶DGDSWDFLy�PHWDEzOLFD�FRP�D�JUXS��.RUEHU�HW�DO��������

3HU� WDQW�� HO� SDSHU� GH� O¶DGKHUqQFLD� EDFWHULDQD� QR� HV� SRW� IRQDPHQWDU� QRPpV� HQ� OD� FDSWXUD� GH� QXWULHQWV�� GRQFV� OHV� FRQGLFLRQV

HXWUzILTXHV�QR�UHVXOWHQ�QHFHVVjULDPHQW�HQ�O¶H[LVWqQFLD�H[FOXVLYD�GH�EDFWHULV�SODQFWzQLFV��7DQPDWHL[�� O¶HVWUDWqJLD�EDFWHULDQD�YD

HQFDPLQDGD�D�FUpL[HU�GHVHQYROXSDQW�ELRILOPV�D�OHV�]RQHV�RQ�HOV�QXWULHQWV�HVWLJXLQ�GLVSRQLEOHV��PHQWUH�TXH�SHUVLVWHL[HQ�FRP�D

FqOÂOXOHV�SODQFWzQLTXHV���PROWHV�YHJDGHV�HQ�IRUPD�G¶XOWUDPLFUREDFWHULV�±�DOV�DPELHQWV�RQ�HOV�QXWULHQWV�VyQ�HVFDVVRV��&RVWHUWRQ

HW�DO���������$�YHJDGHV��OHV�FqOÂOXOHV�SUHVHQWV�D�OHV�]RQHV�PpV�SURIXQGHV�GHO�ELRILOP�REWHQHQ�QRPpV�HOV�QXWULHQWV�VXILFLHQWV�SHU

PDQWHQLU�OD�YLDELOLWDW��HQWUDQW�HQ�XQ�HVWDW�³TXLHVFHQW´��RQ�QR�HVWDQ�VXEMHFWHV�D�OD�FRPSHWqQFLD�HQWUH�PLFURRUJDQLVPHV��/HZLV�	

*DWWLH���������'¶DOWUD�EDQGD��HQ�HFRVLVWHPHV�H[WUHPDGDPHQW�SREUHV�HQ�QXWULHQWV�HOV�EDFWHULV�QR�V¶DGKHUHL[HQ��JHQHUDOPHQW��D

OHV�VXSHUItFLHV�

(OV�(36�PLFURELDQV�WDPEp�MXJXHQ�XQ�SDSHU�LPSRUWDQW�HQ�OD�QXWULFLy�GHOV�EDFWHULV�VqVVLOV��$L[t��HOV�RUJDQLVPHV�SRGHQ�FRQFHQWUDU

QXWULHQWV�H[WUDFHOÂOXODUPHQW�JUjFLHV�DOV�(36��HOV�TXDOV�SUHVHQWHQ�XQD�JUDQ� FDSDFLWDW� GH� VRUFLy� GH�PDWqULD� RUJjQLFD� GLVVROWD� L

PHWDOOV�� 0DOJUDW� TXH� H[LVWHL[HQ� SRTXHV� HYLGqQFLHV� GLUHFWHV� TXH� FRQILUPLQ� OD� XWLOLW]DFLy� GHOV� SURSLV� (36� FRP� D� QXWULHQWV�� OD

FDSWDFLy�GH�PDWqULD�RUJjQLFD�GLVVROWD�SRW�DUULEDU�D�VHU�XQ������PDMRU�D�OHV�FqOÂOXOHV�VqVVLOV�TXH�D�OHV�SODQFWzQLTXHV��)HUULV�HW�DO�

������

3RVLFLRQDPHQW�L�UHVLVWqQFLD�DO�UHQWDW��(Q�JHQHUDO��HOV�EDFWHULV�SHUVLVWHL[HQ�D� OHV�]RQHV�TXH�DIDYRUHL[HQ�HO�VHX�FUHL[HPHQW� L

GHVHQYROXSDPHQW��'H�IHW��XQD�JUDQ�YDULHWDW�GH�EDFWHULV�FRQILD�HQ�HO�FRPSRUWDPHQW�DGKHVLX�SHU�EXVFDU�O¶DSRUW�zSWLP�GH�QXWULHQWV

RUJjQLFV��XQD�PDMRU�UHVLVWqQFLD�DO�IOX[�R�FRQGLFLRQV�IDYRUDEOHV�GH�S+��R[LJHQ��WHPSHUDWXUD��HWF���.RUEHU�HW�DO���������'¶DTXHVWD

PDQHUD�� OHV�HVWUDWqJLHV�DGKHVLYHV�GH�FRORQLW]DFLy� VyQ� UHVSRQVDEOHV� LQGLUHFWDPHQW�GH� OD� IRUPDFLy�GH�PLFURKjELWDWV�GLYHUVRV� L

~QLFV�

5HVLVWqQFLD�D� OD�SUHGDFLy��/¶DGKHUqQFLD�EDFWHULDQD� WDPEp�PLOORUD� OD� VXSHUYLYqQFLD�GHOV�PLFURRUJDQLVPHV�TXH�� G¶DOWUH� IRUPD�

SRGULHQ� VHU� SUHGDWV� SHU� SURWR]RXV�� (QFDUD� TXH� H[LVWHL[HQ� SURWR]RXV� FDSDoRV� G¶H[HUFLU� XQ� HIHFWH� SUHGDGRU� VHOHFWLX� VREUH

DJUHJDWV�EDFWHULDQV�� OD�PDMRULD� GHOV� EDFWHULV� DGKHULWV� R� IRUPDQW� DJUHJDWV� VyQ� SUHGDWV� HQ� TXDQWLWDWV�PHQRUV� TXH� OHV� FqOÂOXOHV

SODQFWzQLTXHV��&DURQ�������

/D�IRUPDFLy�G¶XQ�HPEROFDOO�FRPSOH[�IRUPDW�SHOV�(36�G¶RULJHQ�EDFWHULj�SURSRUFLRQD�OHV�IRUFHV�DGKHVLYHV�TXH�LPSHGHL[HQ�TXH�OD

FqOÂOXOD�HV�VHSDUL�GH� OD�VXSHUItFLH� �&RVWHUWRQ�HW� DO�� ������ L�� DOKRUD�� GLVPLQXHL[� OD�SHQHWUDFLy�G¶HQ]LPV�GLJHVWLXV� VHFUHWDWV�SHOV

SUHGDGRUV�GH�VXSHUItFLH��$OJXQV�DXWRUV�VXJJHUHL[HQ�TXH�HOV�SUHGDGRUV�SUHVHQWHQ�XQD�DFFLy�FRQVLGHUDEOH�VREUH�HOV�(36�VHQVH

DIHFWDU�DOV�EDFWHULV�� MD�TXH�QR�H[LVWHL[� OD�VXILFLHQW�ELRPDVVD�EDFWHULDQD�FRP�SHU�VXSRUWDU� OD�ELRPDVVD�PHVXUDGD�GH�SURWR]RXV

GHSUHGDGRUV��6LEEDOG�	�$OEULJKW��������'¶DTXHVWD�IRUPD��HOV�(36�ULFV�HQ�VXFUHV�FRQVWLWXLULHQ�XQD�IRQW�G¶HQHUJLD�LPSRUWDQW�SHOV

SURWR]RXV��SURGXLQW�VH�OD�WUDQVIHUqQFLD�GH�QXWULHQWV�FDS�D�QLYHOOV�WUzILFV�PpV�HOHYDWV�GH�OD�FDGHQD�DOLPHQWjULD�VHQVH�DIHFWDU�GH

IRUPD�SHUMXGLFLDO�OHV�SREODFLRQV�PLFURELDQHV�DVVRFLDGHV�D�OHV�VXSHUItFLHV�



&DStWRO�� ,QWURGXFFLy ��

����� )DFWRUV�TXH�JRYHUQHQ�OD�LQWHUDFFLy�PLFURRUJDQLVPHV�VXSHUItFLH

3HU� SRGHU� HQWHQGUH� HO� SDSHU� GHOV� ELRILOPV� DOOj� RQ� LQWHUYHQHQ� pV� IRQDPHQWDO� FRQqL[HU� HOV� SULQFLSDOV� SURFHVVRV� TXH� HV

GHVHQFDGHQHQ�HQ�OD�VHYD�IRUPDFLy��LQFORHQW�OHV�GLIHUHQWV�IRUPHV�L�WD[HV�G¶DGKHUqQFLD�EDFWHULDQD��L�OD�VHSDUDFLy�SRVWHULRU�GH�OHV

VXSHUItFLHV��3URFHVVRV�ItVLFV��TXtPLFV�L�ELROzJLFV�GLULJHL[HQ�OD�IRUPDFLy�GHOV�ELRILOPV�D� OHV� LQWHUIDVHV�VXSHUItFLH�OtTXLG��YDULDQW� OD

VHYD�FRQWULEXFLy�D�O¶DFXPXODFLy�HQ�IXQFLy�GHO�SHUtRGH�GH�GHVHQYROXSDPHQW��&DGD�XQ�G¶DTXHVWV�SURFHVVRV� LQWHUYp�FRQWURODQW� OD

GLQjPLFD�GH�IRUPDFLy�GHOV�ELRILOPV��WDQW�HQ�O¶DGKHUqQFLD�FRP�HQ�OD�VHSDUDFLy�GHOV�EDFWHULV�

������ 3URFHVVRV�ItVLFR�TXtPLFV

$�SDUW�GH�IDFWRUV�DPELHQWDOV�FRP�OD�WHPSHUDWXUD�L�HO�S+��WDPEp�MXJXHQ�XQ�SDSHU�LPSRUWDQW�HQ�O¶DGKHUqQFLD�OHV�FDUDFWHUtVWLTXHV

GHO�VXEVWUDW��HO�WLSXV�G¶XQLy�DPE�OD�VXSHUItFLH�L�HO�PHGL�TXH�HQYROWD�HO�SURSL�ELRILOP��/D�WD[D�GH�IRUPDFLy�LQLFLDO�GHO�ELRILOP�GHSqQ�

HQ�JUDQ�SDUW��GH�OD�QDWXUDOHVD�TXtPLFD�GH�OD�VXSHUItFLH��(Q�JHQHUDO��TXDQ�OD�WHQVLy�VXSHUILFLDO�GHOV�EDFWHULV�pV�PpV�JUDQ�TXH�OD

GHO�PHGL�TXH�HOV�HQYROWD��O¶DGKHUqQFLD�pV�PpV�JUDQ�HQ�HOV�PDWHULDOV�KLGURItOLFV��4XDQ�OD�WHQVLy�VXSHUILFLDO�GHO�OtTXLG�pV�PpV�JUDQ

TXH�OD�GHOV�EDFWHULV��V¶REVHUYD�HO�SDWUy�LQYHUV�GH�FRPSRUWDPHQW��$EVRORP�HW�DO��������

'¶DOWUD� EDQGD�� OD� WH[WXUD� GH� OD� VXSHUItFLH� VHPEOD� DIHFWDU� GH� IRUPD� LPSRUWDQW� OD� IRUPDFLy� GHOV� ELRILOPV�� MD� TXH� OHV� VXSHUItFLHV

UXJRVHV�SURSRUFLRQHQ�PpV�OORFV�SHU�D�O¶DGKHUqQFLD�L�XQ�JUDX�PpV�HOHYDW�GH�SURWHFFLy�DO�ELRILOP�

3HOÃOtFXOHV� GH� FRQGLFLRQDPHQW�� (OV� PLFURRUJDQLVPHV� HV� PRXHQ� GHV� GH� OD� IDVH� DTXRVD� DOV� PLFURDPELHQWV� SUHVHQWV� D� OHV

VXSHUItFLHV�� RQ� HVWDEOHL[HQ� XQ� IRFXV� GH� FUHL[HPHQW�� (Q� SULQFLSL�� TXDOVHYRO� VXSHUItFLH� QHWD� H[SRVDGD� D� O¶DPELHQW� HV� YHX

UjSLGDPHQW� FREHUWD� DPE� PDWHULDO� RUJjQLF� SUHVHQW� D� OHV� VROXFLRQV� DTXRVHV�� GHVHQYROXSDQW� XQD� SHOÂOtFXOD� PROHFXODU� R� GH

FRQGLFLRQDPHQW��TXH�SRW�HVWLPXODU�OD�FRORQLW]DFLy�PLFURELDQD��)OHWFKHU�	�/RHE�������

(O�PHGL�OtTXLG�TXH�HQYROWD�HO�VXEVWUDW�Wp�XQ�SDSHU�IRQDPHQWDO�HQ�HO�SURFpV�GH�O¶DGKHUqQFLD�EDFWHULDQD��MD�TXH�FRQWUROD�OD�TXDQWLWDW

GH�QXWULHQWV�GLVVROWV�HQ�HO�PHGL�DTXjWLF�L�DIHFWD�OHV�LQWHUDFFLRQV�DPE�HO�VXEVWUDW��eV�FRQHJXW�O¶HIHFWH�GH�GLIHUHQWV�FDWLRQV��1D��

&D���L�)H����GLVPLQXLQW�OHV�GLVWjQFLHV�GH�VHSDUDFLy�EDFWHUL�VXSHUItFLH��L�QHXWUDOLW]DQW� OHV�FjUUHJXHV�QHJDWLYHV�HQ�HOV�SROtPHUV�GH

VXSHUItFLH�GHOV�EDFWHULV��$�PpV��HO�FDOFL�L�HO�PDJQHVL�V¶DFXPXOHQ�GLQV� OD�PDWULX�GHO�ELRILOP�L�DFWXHQ�FRP�DJHQWV�FRKHVLRQDGRUV�

HQWUHFUHXDQW�VH�DPE�L�HQWUH�HOV�H[RSROLVDFjULGV�

(QWUH�HOV�FRPSRQHQWV�TXH�LQWHUYHQHQ�HQ�OD�IRUPDFLy�G¶DTXHVWV�ILOPV�RUJjQLFV�FDO�GHVWDFDU�D�GLIHUHQWV�SROtPHUV�GH�JOLFRSURWHwQHV�

SURWHwQHV� L�� SRVVLEOHPHQW�� G¶jFLGV� K~PLFV� �%DLHU� ������� /D� SUHVqQFLD� G¶DTXHVWV� FRPSRVWRV� RUJjQLFV�PRGLILFD� DOJXQHV� GH� OHV

SURSLHWDWV�GH�OD�VXSHUItFLH��DGTXLULQW�XQD�FjUUHJD�QHWD�QHJDWLYD��7DQPDWHL[��DOWUHV�SDUjPHWUHV�FRP�HO�SRWHQFLDO�]��O¶HQHUJLD�OOLXUH�L

O¶DQJOH�GH�FRQWDFWH�YDULDUDQ�HQ�IXQFLy�GH�O¶HQHUJLD�GH�OD�VXSHUItFLH�RULJLQDO��%XVVFKHU�HW�DO��������

(Q�JUDQ�PHVXUD��HO�PRYLPHQW�GHOV�PDWHULDOV�RUJjQLFV�GHV�GH�OD�IDVH�OtTXLGD�D�OD�VXSHUItFLH�pV�HO�UHVXOWDW�GH�OD�GLIXVLy�PROHFXODU�

UHVXOWDQW� HQ� OD� UjSLGD� IRUPDFLy� GH� GLSzVLWV� RUJjQLFV�� VLJQLILFDWLXV� HQ� QRPpV� ��� PLQXWV� �&KDUDFNOLV� HW� DO�� ������� '¶DTXHVWD

PDQHUD�� V¶KDQ� GHWHUPLQDW� ILOPV�PROHFXODUV� TXH� UHVXOWHQ� HQ� �������PJ� GH� PDWqULD� RUJjQLFD� SHU� P�� GH� VXSHUItFLH� H[SRVDGD�

HTXLYDOHQW�D�HVSHVVRUV�G¶HQWUH�������QP��/RHE�	�1HLKRI�������

1R� HVWj� GHO� WRW� GHILQLW� HO� SDSHU� G¶DTXHVWV� ILOPV�PROHFXODUV� HQ� O¶DGKHUqQFLD� EDFWHULDQD� D� OHV� VXSHUItFLHV�� (Q�PHGLV� SREUHV� HQ

QXWULHQWV� OHV�FqOÂOXOHV�FUHL[HQ�JHQHUDOPHQW�PLOORU�D� OHV� LQWHUIDVHV��SHUTXq�O¶DGKHUqQFLD�SHUPHW�DOV�EDFWHULV�H[SORWDU�XQD� IRQW�GH

QXWULHQWV�HVVHQFLDOV�TXH�SRGHQ�VHU�HVFDVVRV�HQ�O¶DPELHQW�TXH�HOV�HQYROWD��(Q�FDQYL��HO�VXEPLQLVWUDPHQW�G¶XQ�VXEVWUDFWH�FRP�D

IRQW� G¶HQHUJLD�D�EDFWHULV� HQ� VLWXDFLy�G¶HVWUqV�SHU� SULYDFLy�GH�QXWULHQWV�� UHVXOWD�HQ� OD�GLVPLQXFLy�GH� O¶DGKHUqQFLD��(Q� DTXHVWHV

FRQGLFLRQV�G¶HVWUqV�QXWULWLX�HOV� UHFHSWRUV�SHU� OHV� IRQWV�GH�FDUERQL� GH� OHV� VXSHUItFLHV�QR�HVWDQ� VDWXUDWV� L�� SHU� WDQW�� HOV� EDFWHULV

SRGHQ� LQWHUDFFLRQDU� DPE� HOOV� L� DGKHULU�VH� �%URZQ� HW� DO�� ������� (Q� DOWUHV� FDVRV�� OHV� FRQGLFLRQV� G¶HVWUqV� QXWULWLX� SURYRTXHQ� OD

IRUPDFLy�GH�EDFWHULV�PpV�SHWLWV�GHO�QRUPDO��HOV�XOWUDPLFUREDFWHULV��DPE�XQD�PDMRU�FDSDFLWDW�G¶DGKHUqQFLD��'DZVRQ�HW�DO��������



��� )DFWRUV�TXH�JRYHUQHQ�OD�LQWHUDFFLy�PLFURRUJDQLVPHV�VXSHUItFLH��

$SDUW��DOJXQV�GHOV�JUXSV�TXtPLFV�GH� OHV�PROqFXOHV�RUJjQLTXHV�SRGHQ� LQWHUDFFLRQDU�DPE�HOV�JUXSV�SUHVHQWV�D� OHV�HVWUXFWXUHV

VXSHUILFLDOV�GHOV�EDFWHULV��FRP�OHV�ItPEULHV��SLOL�� IODJHOV�R�VXEVWjQFLHV�SROLPqULTXHV�H[WUDFHOÂOXODUV��(36���6MROOHPD�HW�DO��������

$TXHVWV�DSqQGL[� VXSHUHQ� OD�EDUUHUD�GH� O¶HQHUJLD� OOLXUH� L� IDQ� FRQWDFWH�DPE� OD�PDWULX�RUJjQLFD�� IRUPDQW� XQLRQV�HOHFWURVWjWLTXHV

UHYHUVLEOHV�GH�FXUW�DEDVW��XQLRQV�FRYDOHQWV�R�SRQWV�G¶KLGURJHQ�

)RUFHV� GH� VXSHUItFLH� ItVLFR�TXtPLTXHV� L� WHRULD� GH� OD� GREOH� FDSD��0ROWHV� GH� OHV� FDUDFWHUtVWLTXHV� ItVLFR�TXtPLTXHV� GH� OHV

VXSHUItFLHV��FRP�OD�WHQVLy�VXSHUILFLDO��SRGHQ�LQIOXLU�HQ�O¶DGVRUFLy�GH�EDFWHULV�L�DOWUHV�PROqFXOHV��$EVRORP�HW�DO���������'RQDGD�OD

VHYD�JUDQGjULD��OD�VXSHUItFLH�FDUUHJDGD�QHJDWLYDPHQW�L�OD�GHQVLWDW�QRPpV�OOHXJHUDPHQW�PpV�JUDQ�TXH�OD�GH�O¶DLJXD��HOV�EDFWHULV

HV�FRPSRUWHQ�FRP�SDUWtFXOHV�FROÂORLGDOV��6HJRQV�OD�WHRULD�GH�OD�GREOH�FDSD��WHRULD�'/92���IRUPXODGD�RULJLQDOPHQW�SHOV�WUHEDOOV

GH� 'HUMDJXLQ� L� /DQGDX� �������� L� 9HUZH\� L� 2YHUEHHN� �������� OD� SURSHQVLy� D� O¶DWUDFFLy� FROÂORLGDO� L� O¶DGKHVLy� GHSqQ� GH� OHV

LQWHUDFFLRQV�HOHFWURVWjWLTXHV� L�GH� OHV� IRUFHV�GH�/RQGRQ�YDQ�GHU�:DDOV�DFWLYHV�D� OD�VXSHUItFLH�� WDO�FRP�HV�GHVFULX�D� OD�VHJ�HQW

HTXDFLy�

97��O�� �9$��O����95��O�� ������

RQ�O¶HQHUJLD�G¶LQWHUDFFLy�WRWDO�G¶XQD�SDUWtFXOD��97��HQ�IXQFLy�GH�OD�GLVWjQFLD�TXH�OD�VHSDUD�G¶XQD�VXSHUItFLH�VzOLGD��O���pV� OD�VXPD

GH�O¶DWUDFFLy�SURGXwGD�SHU�OHV�IRUFHV�GH�YDQ�GHU�:DDOV��9$��L�OHV�LQWHUDFFLRQV�HOHFWURVWjWLTXHV��95���/D�WHRULD�SUHGLX�TXH�O¶DWUDFFLy

HQWUH� GXHV� SDUWtFXOHV� HV� SRW� SURGXLU� HQ� GLVWjQFLHV� DO� YROWDQW� GH� ����� QP�� HQ� O¶DQRPHQDW� PtQLP� VHFXQGDUL�� RQ� HV� SURGXLUj

O¶DGKHUqQFLD�UHYHUVLEOH�

(Q�GLVWjQFLHV�PpV�FXUWHV��� ���QP���UHJLy�TXH�V¶DQRPHQD�PtQLP�SULPDUL��HV�PDQLIHVWD�O¶DGKHUqQFLD�LUUHYHUVLEOH��YDQ�/RRVGUHFKW

HW�DO���������������RQ�D�PpV�GH�OHV�IRUFHV�HOHFWURVWjWLTXHV�L�OHV�GH�YDQ�GHU�:DDOV��LQWHUYHQHQ�OHV�LQWHUDFFLRQV�HVSHFtILTXHV�HQWUH

OD�FqOÂOXOD�L�HO�VXEVWUDW��/DSSLQ�6FRWW�	�&RVWHUWRQ�������

(QWUH�DTXHVWHV�GXHV�SRVLFLRQV�HV�WURED�XQD�]RQD�RQ�OHV�VXSHUItFLHV�H[SHULPHQWHQ�XQD�UHSXOVLy�Pj[LPD��GHJXW�D�OHV�LQWHUDFFLRQV

HOHFWURVWjWLTXHV�RULJLQDGHV�SHU�OD�FjUUHJD�QHJDWLYD�QHWD�TXH�SUHVHQWHQ�OD�FqOÂOXOD� L�HO�VXEVWUDW��/D�PDJQLWXG�G¶DTXHVWD�UHSXOVLy

GHSqQ�GHO�SRWHQFLDO�GH�VXSHUItFLH�GH�OD�SDUWtFXOD�L�GHO�VXEVWUDW��GH�OD�VHSDUDFLy�H[LVWHQW�HQWUH�OHV�GXHV�L�GHO�SRGHU�HOHFWUROtWLF�GHO

PHGL�DTXyV�

7DQPDWHL[��O¶DGKHUqQFLD�QR�HV�SRW�DWULEXLU�HQ�H[FOXVLYD�D�FDS�WLSXV�G¶LQWHUDFFLy�DGKHVLYD��GRQFV�XQD�PDWHL[D�VRFD�HV�SRW�DGKHULU

DPE�XQD�LQWHQVLWDW�R�IRUoD�DGKHVLYD�YDULDEOH�D�VXEVWUDWV�DPE�GLIHUHQWV�SURSLHWDWV��$L[z�pV�SRVVLEOH�JUjFLHV�DOV�GLIHUHQWV�WLSXV�GH

IRUFHV� GH� FXUW� DEDVW� � LPSOLFDGHV�� HQWUH� OHV� TXDOV� FDO� GHVWDFDU� HOV� SRQWV� G¶KLGURJHQ�� OHV� LQWHUDFFLRQV� LzQLTXHV�� OHV� XQLRQV

FRYDOHQWV� L�HOHFWURVWjWLTXHV� L� OHV� LQWHUDFFLRQV�GLSRO��8Q�SDSHU�EjVLF�HO� WHQHQ� OHV� IRUFHV�GH� YDQ�GHU�:DDOV�� OHV�TXDOV�DMXGHQ�D

VXSHUDU�OD�UHSXOVLy�HOqFWULFD�SURGXwGD�SHU�OD�FjUUHJD�QHJDWLYD�GHO�VXEVWUDW�L�HO�EDFWHUL��D�XQD�GLVWjQFLD�G¶DSUR[LPDGDPHQW������

QP��� DWUDLHQW� HO� EDFWHUL� FDS� D� OD� VXSHUItFLH� �YDQ� /RRVGUHFKW� HW� DO�� ������ &KDUDFNOLV� 	� 0DUVKDOO� ������� $� SDUW� G¶DTXHVWHV

LQWHUDFFLRQV�ItVLFR�TXtPLTXHV��FDOGULD�GHVWDFDU�WDPEp�D�WRW�XQ�VHJXLW�G¶XQLRQV�HVSHFtILTXHV��(Q�DTXHVW�FDV�V¶DFRVWXPD�D�SURGXLU

XQ� UHFRQHL[HPHQW�HQWUH�HVWUXFWXUHV�EDFWHULDQHV� �DGKHVLQHV�� L� XQ� UHFHSWRU� VLWXDW� D� OD� VXSHUItFLH�� FRP�HQ�HO� FDV�GH� OHV�XQLRQV

HQWUH�OHFWLQHV�L�VXFUHV��/DSSLQ�6FRWW�	�&RVWHUWRQ�������

/D�XWLOLW]DFLy�GH�OD�WHRULD�GH�OD�GREOH�FDSD�SHU�SUHGLU�O¶DGVRUFLy�PLFURELDQD�D�OHV�VXSHUItFLHV�V¶KD�GH�IHU�WHQLQW�HQ�FRPSWH�DOJXQHV

FRQVLGHUDFLRQV�� 2ULJLQDOPHQW�� DTXHVWD� WHRULD� HV� YD� GHVHQYROXSDU� SHU� VLVWHPHV� GLQV� GH� OD� FDSD� OtPLW� KLGURGLQjPLFD�� OOLXUHV

G¶HVIRUo� GH� FLVDOOD�� (V� HYLGHQW� SHUz�� TXH� HQ� OD� PDMRULD� GH� VLVWHPHV� QDWXUDOV� HOV� IOXLGV� SUHVHQWHQ� PRYLPHQWV� GLQjPLFV�� TXH

DSOLTXHQ�HVIRUoRV�GH�FLVDOOD�D� OHV�FqOÂOXOHV�TXH�V¶DFRVWHQ�D�TXDOVHYRO� VXSHUItFLH� �&KDUDFNOLV�	�0DUVKDOO� �������7DPEp�HV�SRW

UHPDUFDU�OD�GLIHUqQFLD�HYLGHQW�HQ�JUDQGjULD�HQWUH�OHV�SDUWtFXOHV�FROÂORLGDOV�L�OHV�FqOÂOXOHV�EDFWHULDQHV��L�OD�JHQHUDFLy�GH�JUDGLHQWV

LzQLFV��JUDGLHQWV�GH�S+�L�OD�SUHVqQFLD�GH�GLIHUqQFLHV�JHRPqWULTXHV�±�FRP�GLIHUHQWV�DSqQGL[�FHOÂOXODUV���HQ�DTXHVWHV�~OWLPHV��(Q

O¶~OWLP�FDV��DTXHVWHV�HVWUXFWXUHV�FHOÂOXODUV�QR�QRPpV�DOWHUHQ�HO�GLjPHWUH�HILFDo�GH� OD�FqOÂOXOD�SURS�GH� OD�VXSHUItFLH��VLQy�TXH�D

PpV� PRGLILTXHQ� OHV� IRUFHV� GH� UHSXOVLy� D� OHV� ]RQHV� RQ� DTXHVWHV� IRUFHV� VyQ� PpV� JUDQV�� HQWUH� HO� PtQLP� SULPDUL� L� HO� PtQLP

VHFXQGDUL��6MROOHPD�HW�DO��������



&DStWRO�� ,QWURGXFFLy ��

(QHUJLD� OOLXUH� VXSHUILFLDO� L� WHRULD� GH� OD� KLGURIRELFLWDW�� /¶DGVRUFLy� LQLFLDO� EDFWHULDQD� WDPEp� HV� SRW� H[SOLFDU� HQ� WHUPHV� GH

O¶HQHUJLD�OOLXUH�GHO�VLVWHPD��/¶DGVRUFLy�GH�OD�FqOÂOXOD�DO�VXEVWUDW�HV�SRW�SURGXLU�TXDQ�O¶HQHUJLD� OOLXUH�WRWDO�GHO�VLVWHPD�GLVPLQXHL[�

SHO� FRQWDFWH� GH� OD� FqOÂOXOD� DPE� XQD� VXSHUItFLH� �$EVRORP� HW� DO�� ������� 7HUPRGLQjPLFDPHQW� HV� SRW� GHVHQYROXSDU� XQ� EDODQo

G¶HQHUJLD�OOLXUH��WHQLQW�HQ�FRPSWH�OHV�HQHUJLHV�OOLXUHV�GH�OHV�LQWHUIDVHV�GH�FDGD�VXSHUItFLH�LPSOLFDGD��FRP�HV�PRVWUD�D�OD�VHJ�HQW

HTXDFLy�

∆Fadh = γbs − γsl −γbl ������

RQ�∆)DGK�pV�O¶HQHUJLD�OOLXUH�G¶DGKHVLy��γEV�pV�O¶HQHUJLD�OOLXUH�SHU�OD�LQWHUIDVH�EDFWHUL�VXEVWUDW��γVO�pV�O¶HQHUJLD�OOLXUH�SHU�OD�LQWHUIDVH

VXEVWUDW�OtTXLG� L�γEO�pV� O¶HQHUJLD� OOLXUH�SHU� OD� LQWHUIDVH�EDFWHUL�OtTXLG��3HU�PHVXUDU� O¶HQHUJLD� OOLXUH�pV� FUtWLF� GLVSRVDU�G¶XQ�PqWRGH

DSURSLDW�SHU�GHWHUPLQDU�OD�WHQVLy�VXSHUILFLDO�FUtWLFD��σF��GHO�EDFWHUL�L�GHO�VXEVWUDW��1RUPDOPHQW��HV�PHVXUD�GH�IRUPD�PLFURVFzSLFD

O¶DQJOH�GH�FRQWDFWH�HQWUH�OtTXLGV�GHILQLWV�L�OD�VXSHUItFLH�R�FqOÂOXOHV�PLFURELDQHV��)OHWFKHU�	�0DUVKDOO��������(Q�WHRULD��XQ�OtTXLG�TXH

SURSRUFLRQD�XQ�DQJOH�GH� FRQWDFWH�GH��R� KDXULD�GH�SUHVHQWDU� XQD� WHQVLy� VXSHUILFLDO� HTXLYDOHQW� D� O¶HQHUJLD� OOLXUH� VXSHUILFLDO� GHO

VXEVWUDW��/¶LQFUHPHQW�HQ�O¶DQJOH�GH�FRQWDFWH�PHVXUDW�HV�FRUUHVSRQ�DPE�O¶DXJPHQW�HQ�OD�KLGURIRELFLWDW�VXSHUILFLDO�L� OD�GLVPLQXFLy

HQ�O¶HQHUJLD�OOLXUH�VXSHUILFLDO�

(OV�HVWXGLV�TXH�LQWHQWHQ�H[SOLFDU�O¶DGKHVLy�EDFWHULDQD�DPE�HO�FULWHUL�GH�OD�WHQVLy�FUtWLFD�VXSHUILFLDO��PHVXUDQW�O¶DQJOH�GH�FRQWDFWH

GHO� OtTXLG� DPE� HO� VXEVWUDW�� GHPRVWUHQ� XQD� JUDQ� YDULDELOLWDW� HQ� HOV� UHVXOWDWV� �.RUEHU� HW� DO�� ������� � $QDOLW]DQW� OHV� GDGHV

ELEOLRJUjILTXHV� H[LVWHQWV� HV� GHVSUqQ� TXH� QR� HV� SRGHQ� IHU� JHQHUDOLW]DFLRQV� UHIHUHQWV� D� OHV� SURSLHWDWV� ItVLFR�TXtPLTXHV� GH� OD

VXSHUItFLH�GHOV�PLFURRUJDQLVPHV��YDQ�GHU�0HL�HW�DO���������$TXHVWD�HOHYDGD�YDULDELOLWDW�HV�SRW�H[SOLFDU��HQ�SDUW��SHU�OD�IDOWD�G¶XQ

PqWRGH� HVWjQGDUG� YDOLGDW�� DL[t� FRP� SHU� O¶KHWHURJqQLD� QDWXUDOHVD� ItVLFR�TXtPLFD� GH� OD� FqOÂOXOD� EDFWHULDQD�� $� PpV�� OHV

DSUR[LPDFLRQV� ItVLFR�TXtPLTXHV� VLPSOHV� GH� OHV� LQWHUDFFLRQV� VXSHUILFLDOV� PROW� GLItFLOPHQW� SRGHQ� H[SOLFDU� WRWV� HOV� DVSHFWHV� GH

O¶DGKHVLy� EDFWHULDQD�� (Q� DTXHVW� VHQWLW�� OD� PDMRULD� GHOV� PRGHOV� QR� LQFRUSRUHQ� DOJXQHV� GH� OHV� FDUDFWHUtVWLTXHV� WtSLTXHV� GH

O¶HVWUXFWXUD�L�GHO�FRPSRUWDPHQW�DGDSWDWLX�GH�OD�FqOÂOXOD�EDFWHULDQD��DVVXPLQW�SHU�H[HPSOH�TXH�OHV�VXSHUItFLHV�VyQ�SHWLWHV��OOLVHV�L

HQHUJqWLFDPHQW�KRPRJqQLHV��IHW�PROW�SRF�IUHT�HQW�HQWUH�HOV�EDFWHULV��%XVVFKHU�HW�DO��������

'LIXVLy��/D�GLIXVLy�HV�GHILQHL[�FRP�HO�PRYLPHQW�DOHDWRUL�GH�SDUWtFXOHV��GHV�GH�UHJLRQV�DPE�FRQFHQWUDFLRQV�HOHYDGHV�FDS�D�]RQHV

DPE�EDL[D�FRQFHQWUDFLy��7DO�FRP�HV�GHVFULX�D�OD�SULPHUD�OOHL�GH�)LFN��DTXHVW�IOX[��GT�GW��GHSqQ�GHO�JUDGLHQW�GH�FRQFHQWUDFLy�GHO

VROXW��G&�G;���GH�O¶jUHD�GHO�PDWHULDO�D�WUDYpV�GHO�TXDO�HO�VROXW�HVWj�GLIRQHQW��$��L�GH�OD�FRQVWDQW�GH�GLIXVLy�GHO�VROXW��'��

∂q

∂t
= −DA

∂C

∂X
������

/D� GLIXVLy� QR� QRPpV� JRYHUQD� XQD� SDUW� LPSRUWDQW� GHOV� PRYLPHQWV� EDFWHULDQV� FDS� D� OHV� VXSHUItFLHV�� VLQy� TXH� WDPEp� DMXGD� D

H[SOLFDU�XQD�SDUW�LPSRUWDQW�GHO�WUDQVSRUW�PROHFXODU�L�GH�OD�QXWULFLy�GLQV�GHOV�ELRILOPV��$L[t��HO�GHVHQYROXSDPHQW�GHOV�ELRILOPV�SRW

DIHFWDU�OD�WUDQVIHUqQFLD�GH�QXWULHQWV�HVVHQFLDOV�FRP�O¶R[LJHQ�R�DOWUHV�PHWDEROLWV�FDS�DO�VHX�LQWHULRU��SHUTXq�DXJPHQWD�OD�ORQJLWXG

GH�GLIXVLy� L�HO�VHX�FRQVXP�SRW� OLPLWDU� OD�FRQFHQWUDFLy�DEDQV�G¶DUULEDU�D� OD�FDSD�EDVDO� �&KULVWHQVHQ�	�&KDUDFNOLV��������6¶KDQ

PHVXUDW�WD[HV�GH�GLIXVLy�D�WUDYpV�GH�ELRILOPV�HQWUH�XQ�����������GHO�YDORU�REWLQJXW��SHU�XQD�VXEVWjQFLD�GHWHUPLQDGD��HQ�O¶DLJXD

SXUD��1LHOVHQ��������'H�IHW��WDQW�HO�JUXL[�FRP�OD�SUzSLD�FRQFHQWUDFLy�GHO�VXEVWUDFWH�SRGHQ�LQIOXLU�HQ�OD�UHVLVWqQFLD�D�OD�GLIXVLy��/D

GLIXVLy�HV�WRUQD�XQ�PHFDQLVPH�GH�WUDQVSRUW�PROHFXODU�PHQ\V�HIHFWLX�HQ�VLVWHPHV�DPE�IOX[��$�PpV�GH�PDQWHQLU�XQ�JUDGLHQW�GH

FRQFHQWUDFLy�PpV�DEUXSWH��HOV�IOX[RV�HOHYDWV�WHQGHL[HQ�D�UHGXLU�O¶HVSHVVRU�GH�OD�FDSD�OtPLW�

+LGURGLQjPLFD�GHO�VLVWHPD��/D�KLGURGLQjPLFD�GHO�VLVWHPD�pV�XQ�DVSHFWH�IRQDPHQWDO�SHU�FRPSUHQGUH�OD�IRUPDFLy�GHOV�ELRILOPV�

LQIOXLQW� HQ� HOV� VLVWHPHV� LQGXVWULDOV��PqGLFV� L� QDWXUDOV�� RQ� OD� FRORQLW]DFLy� EDFWHULDQD� pV� HO� SDV� SUHYL� D� OD� FRUURVLy� L� OD� LQIHFFLy

PLFURELDQD��/DSSLQ�6FRWW�	�&RVWHUWRQ��������/¶q[LW�GH�OD�FRORQLW]DFLy�EDFWHULDQD�G¶XQD�VXSHUItFLH�GHSqQ�GHO�IOX[�GH�FqOÂOXOHV�GHV

GH�OD�IDVH�OtTXLGD�DOV�PLFURDPELHQWV�VXSHUILFLDOV�RQ�HV�SRW�SURGXLU�O¶DGKHUqQFLD��(Q�JUDQ�SDUW��DTXHVW�IOX[�FHOÂOXODU�HVWj�JRYHUQDW

SHU�OD�KLGURORJLD�GHO�VLVWHPD�OtTXLG��HVWjWLF��WXUEXOHQW�R�ODPLQDU���HO�JUDGLHQW�GH�FRQFHQWUDFLy�L� OD�QDWXUDOHVD�GHO�PLFURRUJDQLVPH



��� )DFWRUV�TXH�JRYHUQHQ�OD�LQWHUDFFLy�PLFURRUJDQLVPHV�VXSHUItFLH��

�LQFORHQW� VREUHWRW� OD� VHYD� JUDQGjULD� L� OHV� FDUDFWHUtVWLTXHV� VXSHUILFLDOV�� �YDQ� /RRVGUHFKW� HW� DO�� ������� $� PpV�� HOV� IDFWRUV

KLGURGLQjPLFV�FRQWUROHQ�OD�VHSDUDFLy�L�HURVLy�HQ�ELRILOPV�MD�IRUPDWV��PLWMDQoDQW�HO�WUDQVSRUW�GH�PHWDEROLWV�L�QXWULHQWV�L�O¶HVIRUo�GH

FLVDOOD��'¶DOWUD�EDQGD��O¶DFXPXODFLy�GHO�ELRILOP�SRW�DUULEDU�D�FDQYLDU�OD�KLGURGLQjPLFD�GHO�VLVWHPD��LQFUHPHQWDQW�OD�UXJRVLWDW�GH�OD

VXSHUItFLH� �%RXZHU� ������� L� FRP� D� FRQVHT�qQFLD� SURWHJLQW� GH� O¶HVIRUo� GH� FLVDOOD� L� DXJPHQWDQW� O¶jUHD� GH� OD� VXSHUItFLH�� OD

WXUEXOqQFLD�GHO�VLVWHPD�L�HO�WUDQVSRUW�SHU�FRQYHFFLy�

(OV�GRV�WLSXV�H[WUHPV�GH�IOX[��IOX[�ODPLQDU�L�IOX[�WXUEXOHQW��SRGHQ�DIHFWDU�GH�IRUPD�GLIHUHQW�WDQW�D�OHV�FqOÂOXOHV�SODQFWzQLTXHV�FRP

D� OHV�DGKHULGHV��/D�PDMRULD�GHOV� IOX[RV�� HQ� VLVWHPHV�QDWXUDOV� L� DUWLILFLDOV�� VyQ� WXUEXOHQWV��1R�REVWDQW�� HO� IOX[� WXUEXOHQW� pV�PROW

FRPSOH[�L�GLItFLO�GH�SUHGLU��GH�PDQHUD�TXH�JUDQ�SDUW�GHO�WUHEDOO�H[SHULPHQWDO�GHVFULW�D�OD�ELEOLRJUDILD�V¶KD�UHDOLW]DW�XWLOLW]DQW�HO�IOX[

ODPLQDU�� TXH� HV� SRW� GHVFULXUH� DQDOtWLFDPHQW� L� pV� G¶LQWHUqV� HQ� O¶HVWXGL� GHOV� PRYLPHQWV� GH� EDFWHULV� PzELOV� D� WUDYpV� GH� OtTXLGV

TXLHVFHQWV�R�DPE�FLUFXODFLy�OHQWD��&KDUDFNOLV�	�0DUVKDOO�������

7RW�L�TXH�pV�SUjFWLFDPHQW�LPSRVVLEOH�SUHGLU�HO�PRPHQW�H[DFWH�HQ�TXH�HO� IOX[� ODPLQDU�SDVVD�D�IOX[�WXUEXOHQW��HV�SRW�DFRQVHJXLU

XQD�HVWLPDFLy�XWLOLW]DQW�HO�QRPEUH�GH�5H\QROGV��5H���$TXHVW�SDUjPHWUH�VHQVH�GLPHQVLy�HQV�GHVFULX�OD�PDJQLWXG�GH�OD�LQqUFLD

GH�OHV�IRUFHV�YLVFRVHV�

Re =
ρ ⋅v ⋅ D

µ
������

RQ�'�pV�OD�ORQJLWXG�FRQVWDQW�GHO�VLVWHPD�FRP�HO�GLjPHWUH�GH�OD�WXEHULD��HQ�PHWUHV���Y�pV�OD�YHORFLWDW�GHO�IOXLG�TXH�HV�PRX�D�WUDYHV

GH�OD�WXEHULD��HQ�P�V�����ρ�pV�OD�GHQVLWDW�GHO�IOXLG��HQ�NJ�P����L�µ�pV�OD�YLVFRVLWDW�GHO�IOXLG��HQ�1�V�P����

*HQHUDOPHQW� V¶DFFHSWD�TXH�SHU� D�XQ� IOX[�D� WUDYpV�G¶XQD� WXEHULD� FLUFXODU� GH� GLjPHWUH� FRQVWDQW��5H� LJXDO� R� LQIHULRU� D� ����� pV

UHSUHVHQWDWLX�GHO�IOX[�ODPLQDU��PHQWUH�TXH�OHV�FRQGLFLRQV�GHO�IOX[�WXUEXOHQW�HV�WUREDULHQ�DPE�5H�LJXDO�R�VXSHULRU�D�������4XDQ�HO

Q~PHUR�GH�5H\QROGV�HV�WURED�HQWUH������L�������HV�SDUOD�GH�IOX[�GH�WUDQVLFLy��GRQFV�OHV�FRQGLFLRQV�SRGHQ�DOWHUQDU�HQWUH�HO�IOX[

ODPLQDU�L�HO�WXUEXOHQW�GHSHQHQW�GH�OHV�FRQGLFLRQV�DPELHQWDOV�L��HVSHFLDOPHQW��OD�WHPSHUDWXUD�±TXH�DIHFWD�D�ρ�L�µ����OD�UXJRVLWDW�GH
OD�WXEHULD�R�OHV�FRQGLFLRQV�G¶HQWUDGD�D�OD�PDWHL[D��&KDUDFNOLV�	�0DUVKDOO�������

4XDQ�XQ� IOXLG�HQWUD�HQ�XQD� WXEHULD� Wp�XQ�SHUILO�GH�YHORFLWDW�TXDVL�XQLIRUPH��$�PHVXUD�TXH�HO� IOXLG�HV�PRX�D� WUDYpV�G¶DTXHVWD

WXEHULD�� HOV� HIHFWHV� YLVFRVRV�SURYRTXHQ�TXH�HO� IOX[� V¶HQJDQ[L� D� OD� SDUHW� GH� OD� WXEHULD�� 3HU� WDQW�� HO� IOXLG�TXH�HV�PRX�SURS� GHO

FHQWUH� KR� ID�PpV� UjSLGDPHQW� TXH� HO� IOXLG� SURSHU� D� OHV� SDUHWV� GH� OD� FDQRQDGD�� GHJXW� DO� IUHJDPHQW� SURYRFDW� SHU� OD� YLVFRVLWDW

�&DOGZHOO� 	� /DZUHQFH� ������� /HV� GLIHUHQFLHV� REVHUYDGHV� HQWUH� HOV� GRV� WLSXV� GH� IOX[� HV� GHXHQ� IRQDPHQWDOPHQW� D� O¶HVIRUo� GH

FLVDOOD��IRUoD�TXH�HV�SURGXHL[�TXDQ�OHV�GXHV�SDUWV�OOLVTXHQ�XQD�FRQWUD�O¶DOWUH��(Q�HO�IOX[�ODPLQDU��O¶HVIRUo�GH�FLVDOOD�HVWj�SURGXwW�SHO

JUDGLHQW� GH� YHORFLWDW� FRPELQDW� DPE� OD� YLVFRVLWDW� GHO� IOXLG�� PHQWUH� TXH� HQ� HO� IOX[� WXUEXOHQW�� pV� HO� UHVXOWDW� GHO� PRPHQW� GH

WUDQVIHUqQFLD�HQWUH�HOV�IHL[RV�±GH�PDJQLWXG�ILQLWD��GH�OHV�SDUWtFXOHV�GHO�IOXLG��HOV�TXDOV�HV�PRXHQ�DOHDWzULDPHQW�

7DQW� HQ� HO� IOX[� ODPLQDU� FRP�HQ� HO� WXUEXOHQW�� O¶HIHFWH� GH� OHV� IRUFHV� YLVFRVHV� ±�PpV� LPSRUWDQWV� TXH� OHV� IRUFHV� G¶DFFHOHUDFLy� R

LQqUFLD� ���GHWHUPLQHQ�TXH�HO� IOXLG�SURSHU�D� OD�VXSHUItFLH�GH� OHV�SDUHWV�GH� OD� WXEHULD�GHVHQYROXSL� OD�FDSD� OtPLW��$TXHVWD��HV�SRW

GHILQLU�FRP�OD�UHJLy�GHO�IOXLG�PpV�SURSHUD�D�OD�VXSHUItFLH�L�TXH�VHSDUD�HO�IOXLG�TXH�HV�WURED�DO�VHX�LQWHULRU�GHO�TXH�HV�WURED�IRUD��RQ

OHV� IRUFHV� YLVFRVHV� VyQ� QHJOLJLEOHV� FRPSDUDGHV� DPE� DOWUHV� IRUFHV� �6RWHOR� ������� 4XDQ� OD� FDSD� OtPLW� pV� WXUEXOHQW�� HO� IOX[

LPPHGLDWDPHQW�SURSHU�D� OD� VXSHUItFLH� VzOLGD� QR� KR� pV�� (Q� DTXHVWHV� FRQGLFLRQV�� L� D� SURS� GH� OD� VXSHUItFLH� VzOLGD� RQ� HO� IOX[� Wp

YHORFLWDW�]HUR��HV�SURGXHL[�XQD�FDSD�H[WUHPDGDPHQW�SULPD��VRYLQW�GH�PHQ\V�GH���µP��DQRPHQDGD�VXEFDSD�ODPLQDU�R�YLVFRVD�

'LQjPLFD�GH�IOXLGV�HQ�IOX[�ODPLQDUV��(Q�HO�IOX[�ODPLQDU�OHV�SDUWtFXOHV�GHO�IOXLG�HV�PRXHQ�HQ�OtQLHV�R�OjPLQHV�SDUDOÂOHOHV�VHQVH

SURGXLU�VH�EDUUHMD�ODWHUDO��PDQWHQLQW�OHV�PDWHL[HV�SRVLFLRQV�UHODWLYHV�HQ�OHV�VHFFLRQV�WUDQVYHUVDOV��)OHWFKHU�	�0DUVKDOO��������(V

SURGXHL[HQ�GLIHUqQFLHV�HQ�OD�YHORFLWDW�GHO�IOXLG��DPE�HO�FDUDFWHUtVWLF�SHUILO�GH�YHORFLWDW�SDUDEzOLF�GHO�IOX[�ODPLQDU��RQ�HO�IOX[�pV�PROW

PpV�OHQW�SURS�GH�OD�VXSHUItFLH�



&DStWRO�� ,QWURGXFFLy ��

'H� IHW�� HO� IOX[� GHO� OtTXLG� SURS� GH� OD� VXSHUItFLH� SRW� VHU� QHJOLJLEOH� HQ� HO� IOX[� ODPLQDU�� GH�PDQHUD� TXH� DOJXQV� DXWRUV� SDUOHQ� GH

PLFURDPELHQW�SHU�GHILQLU� O¶jUHD�SURSHUD�D� OD�VXSHUItFLH�GH�OD�FDQRQDGD��GLIHUHQW�GHO� IOX[�SULQFLSDO�GH�OD�WXEHULD�R�PDFURDPELHQW

�&DOGZHOO�	�/DZUHQFH�������

(Q�XQ�DPELHQW�RQ�HO�IOXLG�HV�PRX�HQ�DEVqQFLD�WRWDO�GH�EDUUHMD�pV�GLItFLO� LPDJLQDU�FRP�OHV�FqOÂOXOHV�SODQFWzQLTXHV�L�HOV�QXWULHQWV

SRGHQ� SDVVDU� GHO� PHGL� OtTXLG� D� OD� VXSHUItFLH� GH� OD� WXEHULD�� 'H� IHW�� DL[z� HV� SRW� FRQYHUWLU� HQ� XQ� IDFWRU� OLPLWDQW� LPSRUWDQW� SHO

FUHL[HPHQW�GHO�ELRILOP��GHJXW�DOV�HIHFWHV�HYLGHQWV� VREUH� O¶DUULEDGD�GH�FqOÂOXOHV� L� QXWULHQWV��7DQPDWHL[�� DOJXQHV�FqOÂOXOHV�SRGHQ

XWLOLW]DU�HOV�VHXV�PHFDQLVPHV�GH�PRELOLWDW��PHQWUH�TXH� OD�GLIXVLy�PROHFXODU� L� OD�JUDYHWDW�SRGHQ�DMXGDU�DOV�PLFURRUJDQLVPHV�QR

PzELOV�D�DUULEDU�D�OD�VXSHUItFLH�GH�OD�WXEHULD��&KDUDFNOLV�	�0DUVKDOO�������

(OV� IHQzPHQV� G¶DGKHUqQFLD� L� VHSDUDFLy� GH� OHV� VXSHUItFLHV� ±� TXH� HV� SRGHQ� SURGXLU� DO� PDWHL[� WHPSV� ��� GHSHQHQ� HQ� XQD� SDUW

LPSRUWDQW� GHO� IOX[�� O¶DXJPHQW� GHO� IOX[� LQFUHPHQWD� O¶DGKHUqQFLD� G¶DTXHOOV� EDFWHULV� TXH� HVWDQ� FUHL[HQW� OHQWDPHQW�� HQFDUD� TXH

GLVPLQXHL[� O¶DGKHUqQFLD� GHOV� TXH� FUHL[HQ� D� WD[HV� PpV� HOHYDGHV� �)OHWFKHU� 	� 0DUVKDOO� ������� (Q� JUDQ� SDUW�� VHPEOD� TXH� HOV

SURFHVVRV�ILVLROzJLFV�GLULJHL[HQ�O¶DGKHUqQFLD�GHOV�EDFWHULV�TXDQ�DTXHVWV�FUHL[HQ�DFWLYDPHQW��PHQWUH�TXH�O¶DGVRUFLy�ItVLFR�TXtPLFD

pV�HO�SULQFLSDO�IDFWRU�UHODFLRQDW�DPE�O¶DGKHUqQFLD�GH�OHV�FqOÂOXOHV�TXH�FUHL[HQ�OHQWDPHQW�

/D�IDOWD�GH�EDUUHMD�L�OD�EDL[D�YHORFLWDW�GHO�IOXLG�SURS�GH�OD�VXSHUItFLH�SRW�OLPLWDU�HO�FUHL[HPHQW�GHO�ELRILOP�HVWDEOHUW�HQ�FRQGLFLRQV�GH

IOX[�ODPLQDU��'H�IHW��OD�WD[D�GH�FUHL[HPHQW�GHO�ELRILOP�GHSHQGUj�GH�OD�YHORFLWDW�GHO�IOX[�ODPLQDU�L�GH�OD�FRQFHQWUDFLy�GHO�VXEVWUDFWH�

(Q� DPELHQWV� QDWXUDOV�� HOV� ELRILOPV�PDGXUV� DFRVWXPHQ� D� HVWDU� OLPLWDWV� SHU� OD� GLIXVLy�� ILQV� L� WRW� D� YHORFLWDWV� HOHYDGHV�� $L[t�� OD

TXDQWLWDW� GH� VXEVWUDFWH�SUHVHQW� D� OD�SDUHW� GH� OD� FDQRQDGD� SRW� GLVPLQXLU� UjSLGDPHQW� L�� DOKRUD�� SRW� DXJPHQWDU� O¶DFXPXODFLy� GH

PHWDEROLWV� Wz[LFV� L�SURGXFWHV� UHVLGXDOV� �&DOGZHOO�	�/DZUHQFH��������$L[z�HV�SRW�H[SOLFDU�SHO�GHVHTXLOLEUL�SURYRFDW�SHU� OD�JUDQ

GHQVLWDW�GH�FqOÂOXOHV�TXH�HV�SRGHQ�DFXPXODU�D� OHV�SDUHWV�GH� OD� WXEHULD�� FRPSDUDW� DPE� OD� YHORFLWDW� GHO� IOXLG�HQ�DTXHVWD� ]RQD�

/¶HVWUqV� SURGXwW� QR� QRPpV� DIHFWDUj� HO� FUHL[HPHQW� GHOV� ELRILOPV� TXH� V¶HVWDQ� GHVHQYROXSDQW�� VLQy� TXH� WDPEp� SRW� SURYRFDU� HO

WUHQFDPHQW�GH�ELRILOPV�JUXL[XWV�MD�GHVHQYROXSDWV��&DOGZHOO�HW�DO��������

'LQjPLFD�GH�IOXLGV�HQ�IOX[�WXUEXOHQWV��(O�IOX[�HV�WRUQD�WXUEXOHQW�TXDQ�HO�PRYLPHQW�D�TXDOVHYRO�SXQW�SDUWLFXODU�HV�FRQYHUWHL[�HQ

HUUjWLF�L�LUUHJXODU��RFXSDQW�OHV�SDUWtFXOHV�SRVLFLRQV�UHODWLYHV�GLIHUHQWV�HQ�VXFFHVVLYHV�VHFFLRQV�WUDQVYHUVDOV��'LIHUHQWV�IDFWRUV�FRP

OD�SUHVqQFLD�GH�ERPEROOHV�G¶DLUH�R�OD�UXJRVLWDW�GH�OD�VXSHUItFLH�GH�OD�FDQRQDGD��SRGHQ�DIHFWDU�HO�IOX[�WXUEXOHQW��6L�OD�UXJRVLWDW�GH

OD�SDUHW� GH� OD� WXEHULD� FRPHQoD�D� VHU� VXILFLHQW� GHJXW� D� O¶DFXPXODFLy�GHO� ELRILOP�� HV�SRGHQ�GHVHQYROXSDU� UHPROLQV� ILQV� L� WRW� HQ

FRQGLFLRQV�GH�IOX[�ODPLQDU��TXH�SRGHQ�UHVXOWDU�HQ�SqUGXHV�G¶HQHUJLD��&KDUDFNOLV�	�0DUVKDOO�������

/D� WXUEXOqQFLD� DIHFWD� D� OHV� WD[HV� GH� GHSRVLFLy� GHOV� RUJDQLVPHV� L� D� O¶DOOLEHUDPHQW� GHOV� QXWULHQWV�� 7DPEp� LQFUHPHQWD� OD

WUDQVIHUqQFLD� FDORUtILFD� L� HO�PRPHQW� HQWUH� OHV�PDVVHV� DGMDFHQWV� G¶DLJXD� �)OHWFKHU� 	�0DUVKDOO� ������� (Q� HO� IOX[� WXUEXOHQW�� OHV

SDUWtFXOHV�HQ�VXVSHQVLy�GLQV�GHO�IOXLG�VyQ�WUDQVSRUWDGHV�D�OD�VXSHUItFLH�VzOLGD�GH�OD�WXEHULD��GH�IRUPD�PDMRULWjULD��SHU�OHV�IRUFHV

KLGURGLQjPLTXHV� GHO� IOXLG�� (Q� FRQWUDVW� DPE� HO� TXH� SDVVD� HQ� FRQGLFLRQV� GH� IOX[� ODPLQDU�� OD� GLIXVLy�� OD� PRELOLWDW� FHOÂOXODU� L� OD

JUDYHWDW�VHPEOHQ�FRQWULEXLU�SRF�HQ�FRQGLFLRQV�GH�IOX[�WXUEXOHQW��6WDQOH\�������&KDUDFNOLV�	�0DUVKDOO�������

/D�FDSD�OtPLW�VHUj�HQ�DTXHVW�FDV�OD�FDSD�SURSHUD�D�OD�VXSHUItFLH�GH�OD�FDQRQDGD�RQ�SUHGRPLQD�HO�IOX[�ODPLQDU�L��RQ�HV�SURGXHL[

JUDQ�SDUW�GH�OD�UHVLVWqQFLD�DO�WUDQVSRUW�GH�PDVVHV��$�GLIHUqQFLD�GHO�IOX[�ODPLQDU��OD�FDSD�OtPLW�URPDQ�SURSHUD�D�OD�VXSHUItFLH�L�QR

RPSOH�HO�UDGL�GH�OD�WXEHULD��6LOYHVWHU�	�6OHLJK��������3HUz�D�PpV��L�GHJXW�D�OD�QDWXUDOHVD�GHO�IOX[�WXUEXOHQW��IOXFWXDFLRQV�WXUEXOHQWV

DUULEHQ�D�HQWUDU�GLQV�G¶DTXHVWD�]RQD��SURYRFDQW�SHUWRUEDFLRQV�HQ�WRWHV�GLUHFFLRQV�GH�OD�YHORFLWDW�ORFDO��ILQV�L�WRW�HQ�VHQWLW�FRQWUDUL

D� OD�GLUHFFLy�SULQFLSDO�GHO� IOX[��$L[z�SRW�DMXGDU�DO� WUDQVSRUW�GH�VXEVWUDFWHV� L�DOWUHV�QXWULHQWV�DO�ELRILOP��DL[t�FRP�DO� WUDQVSRUW�GH

SDUWtFXOHV�FROÂORLGDOV�FRP�HOV�EDFWHULV�D�OHV�VXSHUItFLHV�GH�OHV�FDQRQDGHV��(VFKHU�	�&KDUDFNOLV��������$�PHVXUD�TXH�HOV�EDFWHULV

HQWUHQ�D� WUDYpV�GH� OD�VXEFDSD�� OHV� IRUFHV�GH� IUHJDPHQW�GLVPLQXHL[HQ� OD�VHYD�YHORFLWDW�� MD� TXH� OHV� IRUFHV�G¶DFFHOHUDFLy�GH� OHV

SDUWtFXOHV�PLFURELDQHV�VyQ�PROW�SHWLWHV�GHJXW�D�OD�VHYD�UHGXwGD�JUDQGjULD�L�GHQVLWDW��HQ�UHODFLy�D�O¶DLJXD��



��� )DFWRUV�TXH�JRYHUQHQ�OD�LQWHUDFFLy�PLFURRUJDQLVPHV�VXSHUItFLH��

/D� WXUEXOqQFLD� WDPEp� SRW� DIHFWDU� D� O¶HVWUXFWXUD� GHO� ELRILOP�� %LRILOPV� GHVHQYROXSDWV� HQ� HO� ODERUDWRUL� VRWD� FRQGLFLRQV� GH� IOX[RV

UHGXwWV������P�V����VyQ�PHQ\V�FRPSDFWHV�SHUz�PpV�JUXL[XWV� L�DPE�XQD�GLVWULEXFLy�DOHDWzULD�HQ� O¶DGKHUqQFLD��FRPSDUDW�DPE�HOV

FUHVFXWV� VRWD� IOX[RV� HOHYDWV� �����P� V����� PpV� SULPV� L� DPE� OHV� FqOÂOXOHV� DOLQHDGHV� HQ� OD� GLUHFFLy� GHO� IOX[� SHU� RIHULU� OD� PHQRU

UHVLVWqQFLD��6DQWRV�HW�DO���������(Q�JHQHUDO��HOV�ELRILOPV�SULPV�L�GHQVRV�VHPEOD�TXH�HVWDQ�LQGXwWV�SHU�OD�WXUEXOqQFLD�GHO�OtTXLG�L

SHU�OD�JUDQ�TXDQWLWDW�GH�FRQWDFWHV�SDUWtFXOD�D�SDUWtFXOD�

/D� WXUEXOqQFLD�SRW� LQFUHPHQWDU� O¶DGKHUqQFLD�HQ�XQ� ELRILOP�� SHUz� TXDQ� HO� ELRILOP� pV�PDVVD� JUXL[XW� L� VREUHVXUW� GH� OD� FDSD� OtPLW

DXJPHQWD�OD�UHVLVWqQFLD�D�OD�IULFFLy�HQ�HO�VLVWHPD��IHW�TXH�UHSHUFXWHL[�HQ�O¶LQFUHPHQW�GH�OD�VHSDUDFLy��'H�IHW��OD�UHVLVWqQFLD�D�OD

IULFFLy�QRPpV�V¶LQFUHPHQWD��SURSRUFLRQDOPHQW�DO�JUXL[�GHO�ELRILOP��TXDQ� OHV� LUUHJXODULWDWV�GHO�PDWHL[�VREUHVXUWHQ�D� WUDYpV�GH� OD

VXEFDSD�� (Q� DTXHVW� SXQW�� HO� ELRILOP� EDFWHULj� Wp� XQ� HIHFWH� GLUHFWH� HQ� HO� IOX[� LQFUHPHQWDQW� HO� IUHJDPHQW� GHO� VLVWHPD�� IHW� TXH

SURYRFD�XQD�LPSRUWDQW�GLVPLQXFLy�GHO�IOX[�D�WUDYpV�GH�OD�WXEHULD��%UDGLQJ�HW�DO��������

'¶DOWUD� EDQGD�� TXDQ� HO� ELRILOP� VREUHVXUW� GH� OD� VXEFDSD� V¶LQFUHPHQWD� OD� WXUEXOqQFLD� DO� VHX� YROWDQW�� DXJPHQWDQW� OD� WD[D� GH

VHSDUDFLy�SHU� HURVLy�� DEUDVLy� L� GHVSUHQLPHQW��(Q�DTXHVW� VHQWLW�� HOV� ELRILOPV�SRGHQ� LQFUHPHQWDU� OD� UHVLVWqQFLD� D� OD� IULFFLy� GHOV

IOXLGV�HQ�DSUR[LPDGDPHQW�XQ���������� �%U\HUV��������$L[z�SURYRFDUj�SUREOHPHV� LPSRUWDQWV�QR�QRPpV�SHO� SURSL� FUHL[HPHQW

GHOV�ELRILOPV��VLQy�WDPEp�SHU�O¶LQFUHPHQW�GHO�FRQVXP�G¶HQHUJLD�L�GH�OHV�GHVSHVHV�GH�PDQWHQLPHQW�GHO�VLVWHPD�GH�GLVWULEXFLy�

6L�HO�ELRILOP�HV�ORFDOLW]D�GLQV�GH�OD�FDSD�OtPLW�QR�KL�KD�UHVLVWqQFLD�D�OD�IULFFLy��PpV�TXH�OD�SUzSLD�GHO�YDORU�KLGUjXOLF�SHU�OD�WXEHULD

OOLVD��7UXOHDU�	�&KDUDFNOLV��������'¶DTXHVWD�IRUPD��HO�ELRILOP�SRW�FRQWLQXDU�FUHL[HQW�VHQVH�YHXUH¶V�DIHFWDW�SHO�IOX[��H[FHSWXDQW�OHV

IOXFWXDFLRQV� WXUEXOHQWV�TXH�SHQHWUHQ� OD�VXEFDSD�SRUWDQW�QXWULHQWV� L� FqOÂOXOHV�D� OD�VXSHUItFLH�GH� OD� WXEHULD� �(VFKHU�	�&KDUDFNOLV

������

7RWV� DTXHVWV� SURFHVVRV� GHSHQHQ� HQ� JUDQ�PHVXUD� GHO� QRPEUH� GH�5H\QROGV� �(VFKHU� 	� &KDUDFNOLV� ������� &RP�PpV� JUDQ� pV

5H\QROGV��PpV�HOHYDGD�VHUj� OD�YHORFLWDW�HQ� OD� WXEHULD� L�PHQRU�HO�JUXL[�GH� OD�FDSD� OtPLW�� VREUHVRUWLQW�HO�ELRILOP�PpV�HQOOj�GH� OD

VXEFDSD� L�DXJPHQWDQW� OD�VHSDUDFLy�GHOV�PLFURRUJDQLVPHV�GH� OD� VXSHUItFLH��'H� IHW�� OD� VHSDUDFLy�pV�XQ�SURFpV� LPSRUWDQW� HQ� OD

IRUPDFLy�L�HO�PDQWHQLPHQW�GHO�ELRILOP��TXH�SRW�VHU�EHQHILFLyV�HQ�FHUWV�FDVRV�SHU�DOV�SURSLV�EDFWHULV��$L[t��HOV�ELRILOPV�DPE�WD[HV

GH�VHSDUDFLy�PpV�HOHYDGHV�SUHVHQWHQ�XQD�TXDQWLWDW�PpV�JUDQ�GH�EDFWHULV�DFWLXV�� MD�TXH�V¶H[FORX� OD� IRUPDFLy�G¶XQD�]RQD� LQHUW

SURS� GHO� VXEVWUDW� �5LWWPDQQ� ������� '¶DOWUD� EDQGD�� OD� VHSDUDFLy� HV� SRW� SURGXLU� HQ� UHVSRVWD� D� OHV� QHFHVVLWDWV� GH� GLVSHUVLy�

HVSHFLDOPHQW�VRWD�FRQGLFLRQV�GH� OLPLWDFLy�SHOV�QXWULHQWV��SHUPHWHQW�TXH�HV�SURGXHL[L� OD�FRORQLW]DFLy�GH�]RQHV�PpV� IDYRUDEOHV

QXWULFLRQDOPHQW��0DUVKDOO�������

3HU� WDQW��HO�JUXL[�GHO�ELRILOP�HQ�XQD�VXSHUItFLH�DUULED�D�XQ�Pj[LP�D� OD�]RQD�GH� WUDQVLFLy�HQWUH�HO� IOX[� ODPLQDU� L�HO� WXUEXOHQW��(O

WUDQVSRUW�GH�VXEVWUDFWHV�OLPLWDULD�HO�FUHL[HPHQW�D�OD�]RQD�ODPLQDU��PHQWUH�TXH�O¶HURVLy�KR�IDULD�D�OD�]RQD�WXUEXOHQW�

������ 3URFHVVRV�ELROzJLFV

/D�PDMRULD�G¶DPELHQWV�QDWXUDOV�VyQ�VRWPHVRV�D� OD�LQYDVLy�FRQWtQXD�SHU�XQD�JUDQ�YDULHWDW�GH�PLFURRUJDQLVPHV��8QD�YHJDGD�HOV

EDFWHULV�KDQ�FRORQLW]DW�XQD�VXSHUItFLH�FRPHQFHQ�D�VHFUHWDU�PDWHULDO�SROLPqULF�H[WUDFHOÂOXODU��(36��SHU�IRUPDU�HO�JOLFRFjOL[��TXH

XQHL[�WDQW�HOV�EDFWHULV�FRP�DOWUH�PDWHULDO�H[WUDFHOÂOXODU�GLQV�G¶XQD�PDWULX��(Q�DOJXQV�EDFWHULV� O¶DGKHUqQFLD�pV�XQ�SURFpV�SDVVLX�

GRQFV� MD�SUHVHQWHQ� OHV�HVWUXFWXUHV�QHFHVVjULHV�SHU� O¶DGKHUqQFLD�DEDQV�TXH�DTXHVWD�HV�SURGXHL[L��'¶DOWUH�EDQGD�� O¶DGKHUqQFLD

DFWLYD�HV�SURGXHL[�TXDQ�HOV�EDFWHULV�QHFHVVLWHQ�XQD�H[SRVLFLy�SURORQJDGD�SHU�DGKHULU�VH�IHUPDPHQW�D�OD�VXSHUItFLH��VRYLQW�DPE

SURGXFFLy�GH�(36�

(QWUH�HOV�WUHV�FRPSRQHQWV�IRQDPHQWDOV�GH�O¶DGKHUqQFLD�EDFWHULDQD�D�OHV�VXSHUItFLHV�VzOLGHV��HO�PLFURRUJDQLVPH��HO�VXEVWUDW� L�HO

PHGL� OtTXLG�� HO� SULPHU� pV� HO� TXH� SUHVHQWD� XQ� FODU� L� HYLGHQW� FRPSRQHQW� ELROzJLF�� LQIOXLQW� VREUH� O¶DGKHUqQFLD� VHJRQV� OHV� VHYHV

SURSLHWDWV�GH�VXSHUItFLH��(Q�DTXHVW�VHQWLW�� OD�KLGURIRELFLWDW� L� OD�FjUUHJD�QHWD�VXSHUILFLDO�VHPEOHQ�DIHFWDU�GH�IRUPD�VLJQLILFDWLYD�OD

WD[D� G¶DGKHUqQFLD� EDFWHULDQD� �0DUWLQH]�0DUWLQH]� HW� DO�� ������� $�PpV�� FDO� GHVWDFDU� OHV� FDUDFWHUtVWLTXHV� GH� O¶HQYROWD� FHOÂOXODU�

VHJRQV�VL�HV�WUDFWD�G¶XQ�EDFWHUL�JUDP�SRVLWLX�R�JUDP�QHJDWLX��/¶HVWUXFWXUD�GH�O¶HQYROWD�FHOÂOXODU�GHOV�EDFWHULV�JUDP�QHJDWLXV�FRQWp



&DStWRO�� ,QWURGXFFLy ��

SURWHwQHV�� OtSLGV� L� JOXFRSqSWLGV� DPE� OLSRSROLVDFjULGV� D� OD� VXSHUItFLH� H[WHUQD�� (OV� OLSRSROLVDFjULGV� WHQHQ� FDGHQHV� GH� GLIHUHQW

ORQJLWXG��OHV�TXDOV�LQIOXHL[HQ�HQ�HO�JUDX�G¶KLGURIRELFLWDW�GH�OD�VXSHUItFLH�FHOÂOXODU�L��SHU�WDQW��HQ�OHV�WD[HV�G¶DGKHUqQFLD��/¶HVWUXFWXUD

GH� O¶HQYROWD�GHOV�EDFWHULV� JUDP�SRVLWLXV�pV�PROW�PpV� VLPSOH�� IRUPDGD� IRQDPHQWDOPHQW� SHU� JOXFRSqSWLG� DPE� SHWLWHV� TXDQWLWDWV

G¶jFLGV�WHLFRLFV�L�WHLFRXUzQLFV��SROLVDFjULGV�R�SURWHwQHV�

/D�WD[D�G¶DGKHUqQFLD�WDPEp�HV�YHX�DIHFWDGD�SHU� OD�PRUIRORJLD�FHOÂOXODU� L� O¶HVWUXFWXUD�GHO�PLFURRUJDQLVPH��(Q�DTXHVW�VHQWLW��HOV

EDFLOV� L� HOV� FRFV� WHQHQ� XQD� EDL[D� UXJRVLWDW� VXSHUILFLDO�� VL� HV� FRPSDUHQ� DPE� HOV� EDFWHULV� ILODPHQWRVRV� �%UDGLQJ� HW� DO�� ������

7DPEp�pV�LPSRUWDQW�HO�IHW�TXH�XQ�EDFWHUL�VLJXL�PXFRLGH�R�QR��GRQFV�HQ�HO�SULPHU�FDV�VHPEOHQ�SUHVHQWDU�XQD�PDMRU�DGKHUqQFLD�

'¶DOWUD�EDQGD��DOJXQV�HVWXGLV�PRVWUHQ�FRP�HO�FLFOH�GH�FUHL[HPHQW�LQIOXHL[�VREUH�OD�KLGURIRELFLWDW�FHOÂOXODU��(Q�JHQHUDO��OD�SURSRUFLy

GH�FqOÂOXOHV�FDSDFHV�G
DGKHULU�VH�GLVPLQXHL[�VLJQLILFDWLYDPHQW�GXUDQW�HO�FUHL[HPHQW�DFWLX������K��G¶LQFXEDFLy���$PE�(VFKHULFKLD

FROL� L�6WDSK\ORFRFFXV� HSLGHUPLGLV� O¶DGKHVLYLWDW� L� OD� KLGURIRELFLWDW� VXSHUILFLDO� GLVPLQXHL[� GXUDQW� HOV� LQLFLV� L� D� PHLWDW� GH� OD� IDVH

H[SRQHQFLDO�GH�FUHL[HPHQW��*LOEHUW�HW�DO���������$OWUHV�DXWRUV� WUREHQ�TXH� OHV� WD[HV�G¶DGKHUqQFLD�VyQ�PpV�JUDQV�HQ� OD� IDVH�GH

ODWqQFLD��GLVPLQXLQW�GH� IRUPD�SURJUHVVLYD�HQ� OHV� IDVHV�HVWDFLRQjULD� L�GH�PRUW�GHOV�FXOWLXV� �)OHWFKHU�������� IHQRPHQ�OOLJDW�PROW

SUREDEOHPHQW�DOV�FDQYLV�HQ�OD�PRELOLWDW�FHOÂOXODU�L�HQ�OD�TXDQWLWDW�R�TXDOLWDW�GHOV�SROtPHUV�GH�OD�VXSHUItFLH�FHOÂOXODU�

/D� PDGXUDFLy� L� GLIHUHQFLDFLy� GH� OHV� PLFURFROzQLHV� DGKHULGHV� SHU� IRUPDU� XQ� ELRILOP� VHPEOD� VHJXLU� XQD� VHT�qQFLD� GH� IHWV

SURJUDPDWV�JHQqWLFDPHQW��5HFHQWPHQW��DOJXQV�DXWRUV�KDQ�UHPDUFDW�OD�LPSRUWjQFLD�GH�GLIHUHQWV�VHQ\DOV�FqOÂOXOD�D�FqOÂOXOD�HQ�HO

GHVHQYROXSDPHQW� GHOV� ELRILOPV�� 'DYDQW� G¶XQD� GHWHUPLQDGD� FRQFHQWUDFLy� FHOÂOXODU�� O¶DFXPXODFLy� G¶DTXHVWV� VHQ\DOV

GHVHQFDGHQDULD� O¶H[SUHVVLy� G¶XQ� VHW� HVSHFtILF� GH� JHQV�� $L[t�� 3VHXGRPRQDV� DHUXJLQRVD� SURGXHL[� DO� PHQ\V� GXHV� VHQ\DOV

H[WUDFHOÂOXODUV�LQYROXFUDGHV�HQ�OD�FRPXQLFDFLy�FqOÂOXOD�D�FqOÂOXOD�L�TXH�WHQHQ�XQ�SDSHU�HQ�OD�GLIHUHQFLDFLy�GHOV�ELRILOPV��/DV,��TXH

GLUHFFLRQD� OD� VtQWHVL� GH� OD� ODFWRQD� ��R[RGRGHFDQRLO�KRPRVHULQD� L� 5K,,�� TXH� FDWDOLW]D� OD� VtQWHVL� GH� OD� ODFWRQD� EXWLO�KRPRVHULQD

�'DYLHV� HW� DO�� ������� ([SHULPHQWV� UHDOLW]DWV� DPE� XQ�PXWDQW� ODV,��PRVWUHQ� FRP�HV� SURGXHL[HQ� ELRILOPV� SODQV� QR� GLIHUHQFLDWV� L

VHQVLEOHV�D�XQ�ELRFLGD��D�GLIHUqQFLD�GH�OHV�VRTXHV�VDOYDWJHV��$IHJLQW�OD�PROqFXOD�VHQ\DO��ODFWRQD���R[RGRGHFDQRLO�KRPRVHULQD�

DO�PXWDQW� ODV,��HV� UHVWDXUD�HO�GHVHQYROXSDPHQW�GHO�ELRILOP��3HU� WDQW��HQ�DTXHVW� FDV� OD�GLIHUHQFLDFLy�GH�FqOÂOXOHV� LQGLYLGXDOV�GH

3VHXGRPRQDV� DHUXJLQRVD� HQ� HVWUXFWXUHV� FRPSOH[HV� PXOWLFHOÂOXODUV� UHTXHUHL[� XQ� VHQ\DO� GH� FRPXQLFDFLy� FqOÂOXOD� D� FqOÂOXOD

�'DYLHV�HW�DO��������

������ 6HSDUDFLy�FHOÂOXODU�GH�OD�VXSHUItFLH

'LIHUHQWV� IDFWRUV� DIHFWHQ� OD� VHSDUDFLy� GHOV� EDFWHULV� XQD� YHJDGD� DTXHVWV� V¶KDQ� DFRQVHJXLW� DGKHULU�� (V� SRGHQ� GLIHUHQFLDU� WUHV

SURFHVVRV� ItVLFV� SULQFLSDOV�� HURVLy� SHU� HIHFWH� GH� O¶HVIRUo� GH� FLVDOOD�� DEUDVLy� L� GHVSUHQLPHQW� �5LWWPDQQ� ������� /¶HURVLy� pV� OD

VHSDUDFLy�FRQWtQXD�GH�SHWLWV�IUDJPHQWV�GHO�ELRILOP��SURFpV�DOWDPHQW�GHSHQGHQW�GH�OHV�FRQGLFLRQV�KLGURGLQjPLTXHV�GHO�IOXLG�L�TXH

DXJPHQWD�DPE�HO�JUXL[�GHO�ELRILOP�L�O¶HVIRUo�GH�FLVDOOD�GHO�IOXLG�D�OD�LQWHUIDVH�ELRILOP�OtTXLG��/¶DEUDVLy�pV�OD�SqUGXD�GH�ELRILOP�FRP�D

UHVXOWDW� GH� OHV� FROÂOLVLRQV� HQWUH� SDUWtFXOHV�� PHQWUH� TXH� HO� GHVSUHQLPHQW� pV� OD� SqUGXD� UjSLGD� L� PDVVLYD� GH� SDUW� GHO� ELRILOP�

VHSDUDQW�VH� WURVVRV�VHQFHUV�GHO�ELRILOP�GHV�GH� OHV�]RQHV�PpV�SURIXQGHV�HQ�FRQWDFWH�DPE� OD�VXSHUItFLH� �%UDGLQJ�HW�DO��������

$TXHVW�~OWLP�SURFpV�SRW�SDVVDU�DO�PDWHL[�WHPSV�TXH�O¶HURVLy��HQFDUD�TXH�HV�SURGXHL[�PpV�HQ�ELRILOPV�JUXL[XWV�GHVHQYROXSDWV�HQ

DPELHQWV� ULFV�HQ�QXWULHQWV��0HQWUH�TXH� O¶HURVLy�pV�XQ�SURFpV�FRQWLQX�TXH�DIHFWD�D� OD�ELRPDVVD�GH� OHV�VXSHUItFLHV�H[WHUQHV��HO

GHVSUHQLPHQW�VHPEOD�VHU�XQ�SURFpV�HVSRUjGLF�L�DOHDWRUL�TXH�DIHFWD�D�JUDQV�TXDQWLWDWV�GH�ELRPDVVD��(QWUH�OHV�H[SOLFDFLRQV�TXH

MXVWLILTXHQ�DTXHVW� IHQRPHQ�FDO�SDUODU�GH� OD� OLPLWDFLy�SHU�QXWULHQWV�R� OD�GLVPLQXFLy�G¶R[LJHQ�HQ�]RQHV�SURIXQGHV�GHO�ELRILOP��(Q

DOJXQV� FDVRV�� OHV� OLPLWDFLRQV� D� OD� WUDQVIHUqQFLD� G¶R[LJHQ� HQ� ELRILOPV� JUXL[XWV� GHWHUPLQHQ� TXH� EDFWHULV� DHUzELFV� IDFXOWDWLXV� HV

FRQYHUWHL[LQ�HQ�DQDHUzELFV�SURGXLQW�VH�HO�GHELOLWDPHQW�GH�O¶HVWUXFWXUD�GHO�ELRILOP�

$OWUHV�IDFWRUV�LPSRUWDQWV�VyQ�OD�GLVSRQLELOLWDW�GH�QXWULHQWV�L�HO�WLSXV�GH�PHGL�TXH�HQYROWD�HO�VXEVWUDW��(Q�DTXHVW�VHQWLW��DOJXQV�GHOV

FRPSRQHQWV�GHO�PHGL� SRGHQ�DMXGDU�D� OD� VHSDUDFLy� FRP� O¶DFFLy�G¶DJHQWV�TXHODQWV�� $TXHVWV�DJHQWV�� FRP� O¶(*7$�� UHGXHL[HQ� OD

TXDQWLWDW�GH�FDOFL�GHO�ELRILOP��IHW�TXH�FRQGXHL[�D�OD�GLVPLQXFLy�GH�OD�FRKHVLYLWDW�GHO�ELRILOP��7XUDNKLD�HW�DO��������



��� )DFWRUV�TXH�JRYHUQHQ�OD�LQWHUDFFLy�PLFURRUJDQLVPHV�VXSHUItFLH��

$OWUHV�H[SHULPHQWV�PRVWUHQ�FRP�OD�GLVPLQXFLy�GH�JOXFRVD�R�QLWURJHQ�FRQGXHL[HQ�D�OD�VHSDUDFLy�DFWLYD�GH�OHV�FqOÂOXOHV�GHO�ELRILOP

�'HODTXLV�HW�DO���������GHPRVWUDQW�OD�LPSRUWjQFLD�GH�OD�GLVSRQLELOLWDW�GH�QXWULHQWV��6RWD�DTXHVWHV�FRQGLFLRQV�OLPLWDQWV�OD�ELRPDVVD

DGKHULGD� GLVPLQXHL[� UjSLGDPHQW�� LQFUHPHQWDQW�VH� GH� IRUPD� VLPXOWjQLD� OD� ELRPDVVD� GH� FqOÂOXOHV� SODQFWzQLTXHV�� 3HU� WDQW�� OD

OLPLWDFLy�SHU�JOXFRVD�L�QLWURJHQ�LQGXHL[HQ�OD�PLJUDFLy�DFWLYD�L�OD�VHSDUDFLy�GH�FqOÂOXOHV�

(Q�DTXHVW�SURFpV�GH�VHSDUDFLy�WDPEp�FDO�FRQVLGHUDU�D�SURFHVVRV�ELROzJLFV�FRP�OD�SURGXFFLy�GH�FqOÂOXOHV�ILOOHV�QR�DGKHVLYHV�

OD�IDOWD�G¶R[LJHQ�L�O¶DFXPXODFLy�GH�SURGXFWHV�UHVLGXDOV�Wz[LFV�TXH�SRGHQ�DIHFWDU�ELROzJLFDPHQW�OHV�FqOÂOXOHV�DFWLYHV�L��HQ�DPELHQWV

QDWXUDOV��OD�SUHGDFLy�UHDOLW]DGD�SHU�SURWR]RXV�DOLPHQWDQW�VH�HQ�OD�VXSHUItFLH�H[WHUQD�GHO�ELRILOP��5LWPDQQ�������/DZUHQFH�HW�DO�

�������(Q�JHQHUDO��HO�FLFOH�GH�FUHL[HPHQW�WDPEp�LQIOXHL[�DFWLYDPHQW�HQ�OD�VHSDUDFLy�EDFWHULDQD�GHOV�ELRILOPV��MD�TXH�HOV�EDFWHULV

FUHL[HQW�PROW� UjSLGDPHQW�QR� V¶DGKHUHL[HQ�Ep�DOV�ELRILOPV�� $L[t�� HQ�H[SHULPHQWV�RQ� V¶DXJPHQWDYD� OD� FjUUHJD�GH� VXEVWUDFWH�GH

IRUPD�FRQVLGHUDEOH�HOV�ELRILOPV�H[SHULPHQWDYHQ�HSLVRGLV�GH�GHVSUHQLPHQW�R�VHSDUDFLy�PDVVLYD��%DNNH�HW�DO��������



&DStWRO�� ,QWURGXFFLy ��

����� ,PSDFWH�GHO�GHVHQYROXSDPHQW�GH�ELRILOPV

������ 'LVWULEXFLy�L�XELT�LWDW�GHOV�ELRILOPV

(OV� EDFWHULV� FRQVWLWXHL[HQ� OD� IRUPD� GH� YLGD�PpV� HVWHVD� DO� SODQHWD� HQ� WHUPHV� GH� ELRPDVVD� WRWDO�� L� GH� YDULHWDW� L� H[WHQVLy� GHOV

KjELWDWV� FRORQLW]DWV��0DOJUDW� OD� JUDQ� GLYHUVLWDW� GHO� JHQRPD� EDFWHULj�� OD� UDy� IRQDPHQWDO� G¶DTXHVW� q[LW� HV� WURED� HQ� OD� SODVWLFLWDW

IHQRWtSLFD��pV�D�GLU��O¶KDELOLWDW�GHO�JHQRWLS�SHU�UHVSRQGUH�IHQRWtSLFDPHQW�DOV�HVWtPXOV�DPELHQWDOV��%URZQ�	�:LOOLDPV�������

(Q�DPELHQWV�QDWXUDOV�HOV�EDFWHULV�WHQGHL[HQ�D�H[LVWLU�FRP�D�SREODFLRQV�VqVVLOV��'H�IHW��HQ�VLVWHPHV�DTXjWLFV��SHU�FDGD�EDFWHUL�HQ

IRUPD� SODQFWzQLFD� Q¶KL� KDQ� ������ R� ������� DGKHULWV� D� OHV� VXSHUItFLHV� �%UDGLQJ� HW� DO�� ������� $L[t�� OD� IRUPDFLy� GH� ELRILOPV� HV

SURGXLUj�D�SUjFWLFDPHQW�TXDOVHYRO�VXSHUItFLH�VXEPHUJLGD��HQ�TXDOVHYRO�DPELHQW�RQ�HOV�EDFWHULV�VLJXLQ�SUHVHQWV��$L[z�pV�GHJXW�D

TXH��FRP�MD�V¶KD�FRPHQWDW�DQWHULRUPHQW��HOV�ELRILOPV�EDFWHULDQV�VyQ�FDSDoRV�G¶H[SORWDU�HOV�QXWULHQWV�TXH�V¶DFXPXOHQ�HQ�IRUPD

G¶LRQV� L� PDFURPROqFXOHV� D� OD� LQWHUIDVH� VXSHUItFLH�DLJXD�� $L[z� HOV� KL� SURSRUFLRQD� XQ� DYDQWDWJH� HFROzJLF� HQ� DPELHQWV

QXWULFLRQDOPHQW�GHVIDYRUDEOHV��%URZQ�HW�DO��������'DZVRQ�HW�DO��������

'¶DOWUD�EDQGD��QR�H[LVWHL[�FDS�PHWDOO�±ILQV�L�WRW�HQ�HO�FDV�GHO�FRXUH�TXH�pV�Wz[LF��QL�FDS�SOjVWLF��QL�FDS�PDWHULDO�IDEULFDW�SHU�O¶KRPH

TXH� UHVLVWHL[L� OD� FRORQLW]DFLy� EDFWHULDQD� �&RVWHUWRQ� 	� /DSSLQ�6FRWW� ������� 7DPSRF� HV� FRQHL[� XQ� EDFWHUL� TXH� VLJXL� ����� QR

DGKHUHQW��&KULVWHQVHQ��������8QD�URFD�GLQV�O¶DLJXD�G¶XQ�ULHURO��OHV�FDQRQDGHV�G¶DLJXD��XQ�LPSODQW�GLQV�GHO�FRV�KXPj��OHV�GHQWV�

OD�VXSHUItFLH�LQWHUQD�GHOV�LQRGRUV��HWF���VyQ�QRPpV�DOJXQV�GHOV�OORFV�RQ�HV�SRGHQ�DUULEDU�D�GHVHQYROXSDU�HOV�ELRILOPV�

'H�IHW�� OHV�~QLTXHV�VXSHUItFLHV�TXH�UHVLVWHL[HQ� OD�FRORQLW]DFLy�EDFWHULDQD�GHJXW�D� OHV�VHYHV�FDUDFWHUtVWLTXHV� LQKHUHQWV��VyQ� OHV

VXSHUItFLHV�GH�PROWV�WHL[LWV��/D�SUHVqQFLD�GH�FqOÂOXOHV�IDJRFLWjULHV��PXFXV��VXUIDFWDQWV��DQWLFRVVRV�L�DOWUHV�DJHQWV�DQWLPLFURELDQV

QDWXUDOV�UHFREULQW�OHV�PXFRVHV�L�HO�GHVSUHQLPHQW�SHULzGLF�GH�OHV�FqOÂOXOHV�GHOV�WHL[LWV�VyQ�DOJXQV�GHOV�PHFDQLVPHV�FRQHJXWV�TXH

FRQYHUWHL[HQ�DOV� WHL[LWV�HQ�UHVLVWHQWV�D� OD�FRORQLW]DFLy�PLFURELDQD�HQFDUD�TXH�HVWLJXLQ�H[SRVDWV�D�HOHYDGHV�FRQFHQWUDFLRQV�GH

EDFWHULV�SODQFWzQLFV��&RVWHUWRQ�	�/DSSLQ�6FRWW�������

������ $VSHFWHV�EHQHILFLRVRV�GHOV�ELRILOPV

(QFDUD�TXH�VRYLQW�OD�IRUPDFLy�GH�ELRILOPV�V¶KD�FRQVLGHUDW�FRP�SHUMXGLFLDO��HQ�PROWV�FDVRV�SRW�VHU�EHQHILFLRVD��'H�IHW��HOV�ELRILOPV

V¶XWLOLW]HQ�HQ�HO�WUDFWDPHQW�G¶DLJ�HV�UHVLGXDOV�SHU�D�OD�GHJUDGDFLy�GH�FRPSRQHQWV�RUJjQLFV�VROXEOHV�R�UHVLGXV�QLWURJHQDWV��$�OD

QDWXUD��OD�GHVFRPSRVLFLy�GH�ILEUHV�GH�FHOÂOXORVD�UHTXHUHL[�SULPHU� O¶DGKHUqQFLD�GH�EDFWHULV�FHOÂOXOROtWLFV��PHQWUH�TXH�FqOÂOXOHV�GH

5KL]RELXP�IRUPDQW�ELRILOPV�D�OHV�DUUHOV�GH�SODQWHV�OOHJXPLQRVHV�DMXGHQ�HQ�OD�IL[DFLy�GHO�QLWURJHQ�DWPRVIqULF��(OV�ELRILOPV�WDPEp

DFWXHQ�GH�IRUPD�SRVLWLYD�HVWDELOLW]DQW�HO�VzO��Ep�DFWXDQW�FRP�D�DJHQWV�FLPHQWDGRUV�R�IORFXODQW�OHV�SDUWtFXOHV��PLOORUDQW�O¶DLUHDFLy�L

OD�SHUFRODFLy�G¶DLJXD�L�SHUPHWHQW�PpV�FUHL[HPHQW�PLFURELj�

6HQV� GXEWH�� HO� WUDFWDPHQW� G¶DLJ�HV� UHVLGXDOV� pV� XQD� GH� OHV� DSOLFDFLRQV�PpV� LPSRUWDQWV� TXH� HV� IRQDPHQWD� HQ� O¶KDELOLWDW� GHOV

PLFURRUJDQLVPHV�SHU�IRUPDU�ELRILOPV��(Q�DTXHVW�VHQWLW��H[LVWHL[�XQD�JUDQ�YDULHWDW�GH�UHDFWRUV�DPE�GLIHUHQWV�JHRPHWULHV��FRP�HOV

UHDFWRUV� GH� OOLW� HPSDFDW�� ILOWUHV� SHUFRODGRUV�� ILOWUHV� DPE� PHGLV� SOjVWLFV�� FRQWDFWRUV� ELROzJLFV� URWDWRULV� �5%&��� UHDFWRUV� GH� OOLW

IOXLGLW]DW�L�UHDFWRUV�GH�FqOÂOXOHV�LPPRELOLW]DGHV�HQ�PHPEUDQHV��%U\HUV��������$PE�O¶DMXGD�G¶DTXHVWV�UHDFWRUV�V¶KDQ�WUDFWDW�DLJ�HV

UHVLGXDOV� DPE� O¶REMHFWLX� GH� PLOORUDU� HOV� SURFHVVRV� GH� GHVQLWULILFDFLy�� HOLPLQDU� FDGPL�� IHQROV� L� XUDQL�� L� GHJUDGDU� FRPSRVWRV

KLGURFDUERQDWV�SROLFORUDWV��WROXq��JOLIRVIDWV�L�DOWUHV��%U\HUV��������0ROW�VRYLQW��O¶q[LW�G¶DTXHVWV�VLVWHPHV�GHSqQ�GH�OD�GLQjPLFD�G¶XQ

FXOWLX�PLFURELj�HQULTXLW�VHOHFWLYDPHQW��HO�TXDO�HV�FDSDo�GH�PHWDEROLW]DU�VXEVWUDFWHV�P~OWLSOHV�

/¶KDELOLWDW�GHOV�PLFURRUJDQLVPHV�SHU�REWXUDU�PHGLV�SRURVRV�V¶KD�FRPHQoDW�D�XWLOLW]DU�HOV�GDUUHUV�DQ\V�SHU�FUHDU� ³ELR�EDUUHUHV´

TXH�OLPLWDULHQ�O¶H[WHQVLy�G¶DERFDPHQWV�Wz[LFV��/D�EDUUHUD�GH�PLFURRUJDQLVPHV�SRW�DwOODU�HO�SORPDOO�FRQWDPLQDQW� L��DOKRUD��DMXGDU

HQ�OD�VHYD�GHJUDGDFLy��-RQHV�HW�DO��������%OHQNLVRSS�	�&RVWHUWRQ�������



��� ,PSDFWH�GHO�GHVHQYROXSDPHQW�GH�ELRILOPV��

������ 3UREOHPHV�FDXVDWV�SHOV�ELRILOPV

0DOJUDW� HO� JUDQ� HVIRUo� UHDOLW]DW� L� HOV� PLOHUV� GH� PLOLRQV� GH� GzODUV� JDVWDWV�� DYXL� HQ� GLD� QR� H[LVWHL[� XQ� PDWHULDO� UHVLVWHQW� D� OD

FRORQLW]DFLy�EDFWHULDQD� �&RVWHUWRQ��������3HU� WDQW�� OD� IRUPDFLy�GH�ELRILOPV�pV� LPSRUWDQW� L� SRW� VLJQLILFDU� O¶RULJHQ�GH�QRPEURVRV

SUREOHPHV� HQ� VLVWHPHV� QDWXUDOV�� ELRPqGLFV� L� LQGXVWULDOV�� � (OV� HIHFWHV� SHUMXGLFLDOV� GRFXPHQWDWV� LQFORXHQ� HO� GHWHULRUDPHQW� GH

PDWHULDOV�L�OD�FRUURVLy��OD�FRORQLW]DFLy�GH�FDQRQDGHV�HQ�WRUUHV�GH�UHIULJHUDFLy��LQWHUFDQYLDGRUV�GH�FDORU��LQVWDOÂODFLRQV�G¶H[WUDFFLy

GH�FUX�L�YDL[HOOV��LQG~VWULHV�DOLPHQWjULHV�L�HQ�HO�WUDFWDPHQW�G¶DLJ�HV��SURYRFDQW�LQFUHPHQWV�HQ�OD�UHVLVWqQFLD�SHU�IULFFLy�GHO�IOXLG�L�D

OD�WUDQVIHUqQFLD�FDORUtILFD��DGKHUqQFLD�L�LQIHFFLy�HQ�LPSODQWV�ELRPqGLFV��WHL[LWV�L�GHQWV��FRORQLW]DFLy�GH�ELRUHDFWRUV�L�DOWHUDFLy�GHOV

VHXV�SDUjPHWUHV�RSHUDFLRQDOV��%U\HUV��������(O�GHVHQYROXSDPHQW�GHOV�ELRILOPV�D�OHV�FDQRQDGHV�SRW�DUULEDU�D�UHVWULQJLU�HO�IOX[�L�

DOKRUD��GLVPLQXLU�OD�WUDQVIHUqQFLD�FDORUtILFD�HIHFWLYD�HQWUH�OD�VXSHUItFLH�L�HO�OtTXLG��GLVPLQXLQW�O¶HILFjFLD�HQ�VLVWHPHV�GH�UHIULJHUDFLy

LQGXVWULDOV��(Q�UHDOLWDW��OD�IRUPDFLy�GH�ELRILOPV�D�OHV�LQG~VWULHV�RFDVLRQD�XQHV�GHVSHVHV�PROW�LPSRUWDQWV��TXDQWLILFDGHV�HQ�PpV�GH

��������PLOLRQV�GH�SHVVHWHV�DQXDOV�QRPpV�D�OD�*UDQ�%UHWDQ\D��%RWW�������

/¶DFFHOHUDFLy�PHWDEzOLFD�L�OD�FRQFHQWUDFLy�ORFDO�G¶jFLGV�RUJjQLFV�L�DOWUHV�SURGXFWHV�FRUURVLXV�SRW�DMXGDU�HQ�O¶DWDF�D�GLIHUHQWV�WLSXV

GH�VXEVWUDWV��$WqV�TXH�OD�GLIXVLy�GH�OHV�PROqFXOHV�SURGXwGHV�SHU� OHV�PLFURFROzQLHV�D�WUDYpV�GH�OD�PDWULX�HV�UHDOLW]D�D�XQ�ULWPH

IRUoD�PpV� OHQW� TXH� OD� VHYD�SURGXFFLy�� HQ� FHUWHV� ]RQHV�V¶DUULEHQ�D�DFXPXODU� FRQFHQWUDFLRQV� UHDOPHQW� HOHYDGHV� GH� SURGXFWHV

FRUURVLXV��&RVWHUWRQ�	�/HZDQGRZVNL��������HOV�TXDOV�SRGHQ�SUHVHQWDU�HIHFWHV�GHYDVWDGRUV�SHU�D�PROWV�WLSXV�GH�VXSHUItFLHV�

(Q� VLVWHPHV� LQGXVWULDOV� OD� SUROLIHUDFLy� GH� ELRILOPV� IRUPDWV� SHU� EDFWHULV� KHWHUzWURIV� FUHL[HQW� D� OHV� SDUWV� H[WHUQHV�� L� EDFWHULV

UHGXFWRUV�GH�VXOIDWV�D� OHV�SDUWV� LQWHUQHV��SRW�SURYRFDU�GDQ\V�FRQVLGHUDEOHV��$TXHVWV�ELRILOPV�SHUPHWHQ� O¶HVWDEOLPHQW�GH�]RQHV

DQDHUzELHV� RQ� FUHL[HQ� HOV� EDFWHULV� UHGXFWRUV� GH� VXOIDWV�� /D� SURGXFFLy� GH� VXOIXU� G¶KLGURJHQ� SRW� GHWHULRUDU� OHV� FDQRQDGHV� GH

FLPHQW� L� SURYRFDU� OD� FRUURVLy� GH� OHV� HVWUXFWXUHV� PHWjOÂOLTXHV�� $� PpV�� HOV� PLFURRUJDQLVPHV� FUHHQ� jQRGHV� L� FjWRGHV� D� OHV

VXSHUItFLHV�PHWjOÂOLTXHV��GH�IRUPD�TXH�OD�GLVWULEXFLy�GHVLJXDO�GHOV�LRQV�SURYRFD�FRUUHQWV�HOqFWULTXHV�TXH�UHVXOWHQ�HQ�OD�SqUGXD�GH

SDUW�GH�OD�VXSHUItFLH�PHWjOÂOLFD��&RVWHUWRQ�	�/DSSLQ�6FRWW�������

7DO�FRP�HV�FRPHQWDUj�PpV�HQGDYDQW��YHXUH��������OD�LQG~VWULD�GHO�WUDFWDPHQW�G¶DLJ�HV�HV�SRW�YHXUH�DIHFWDGD�SHO�GHVSUHQLPHQW

GH�JUDQV�TXDQWLWDWV�GH�ELRILOP�DFXPXODWV�D� OHV�SDUHWV�GH� OHV�FDQRQDGHV��TXH�SRW� LQFUHPHQWDU�HO�QRPEUH�GH�PLFURRUJDQLVPHV

SODQFWzQLFV�SHU�VREUH�GHOV�QLYHOOV�UHFRPDQDEOHV�SHU�DO�FRQVXP�S~EOLF��(OV�ELRILOPV�H[LVWHL[HQ�HQ�WRWV�HOV�VLVWHPHV�GH�GLVWULEXFLy

G¶DLJXD� DPE� WHPSHUDWXUHV� SHU� VRWD� GHOV� ���&� �.HHYLO� HW� DO�� ������� DFWXDQW� PROWHV� YHJDGHV� FRP� D� UHVHUYRULV� SHU� SDWzJHQV

SRWHQFLDOV� �/DSSLQ�6FRWW�	�&RVWHUWRQ��������'H� IHW��XQD�SURSRUFLy� UHODWLYDPHQW� LPSRUWDQW� GHOV� VLVWHPHV�GH�GLVWULEXFLy�G¶DLJXD

SRWDEOH�H[SHULPHQWHQ�GH�IRUPD�RFDVLRQDO�SUROLIHUDFLRQV�EDFWHULDQHV��VHQVH�TXH�H[LVWHL[LQ�GHIHFWHV�DSUHFLDEOHV�GLQV�GH�OD�[DU[D

GH�GLVWULEXFLy� �6PLWK�HW� DO�� ������� ,QFUHPHQWV�HQ�HOV�QLYHOOV� GHOV�EDFWHULV� KHWHUzWURIV� L� GHOV� LQGLFDGRUV� EDFWHULDQV� D� O¶DLJXD�HV

SRGHQ� SURGXLU� FRP� D� UHVXOWDW� GHO� FUHL[HPHQW� D� OD� VXSHUItFLH� GH� OHV� FDQRQDGHV� L� HO� SRVWHULRU� DOOLEHUDPHQW� D� OD� IDVH� DTXRVD

�&DPSHU�������/H&KHYDOOLHU� HW� DO�� �������$L[z�SRW� RFDVLRQDU� SUREOHPHV� SHU� OHV� HPSUHVHV� TXH� JHVWLRQHQ� O¶DLJXD� GH� FRQVXP�

GRQFV�QR�HV�FRPSOHL[�DPE�HOV�HVWjQGDUGV�GH�TXDOLWDW�GH�O¶DLJXD�L��DOKRUD��V¶HURVLRQD�OD�FRQILDQoD�GHO�FRQVXPLGRU�

(Q� JHQHUDO�� TXDOVHYRO� LQG~VWULD� TXH� IDEULTXL� SURGXFWHV� RQ� H[LVWHL[L� OD� SUHVqQFLD� G¶DOJXQ� WLSXV� GH� OtTXLG� SUHVHQWD� HO� ULVF� GH

GHVHQYROXSDU�ELRILOPV��FRP�D�OD�LQG~VWULD�DOLPHQWjULD��%DFWHULV�G¶LPSRUWjQFLD�SHU�D�OD�VDOXW�S~EOLFD��FRP�/LVWHULD�PRQRF\WRJHQHV�

SRGHQ� WUREDU� UHIXJL� HQ� HOV� ELRILOPV� TXH� HV� GHVHQYROXSHQ� HQ� SRTXHV� KRUHV� DOV� JXDQWV� GH� JRPD�� FDUURV� TXH� WUDQVSRUWHQ� OHV

FDUFDVVHV��VLVWHPHV�FROÂOHFWRUV�G¶DLJ�HV�L�DOWUHV��&DUSHQWLHU�	�&HUI��������)LQV�L�WRW�HQ�HO�FDV�GH�WUDFWDU�VH�G¶XQ�ELRILOP�GH�SRFV

GLHV��OHV�FqOÂOXOHV�HVWDUDQ�SURWHJLGHV�GHOV�DJHQWV�DQWLPLFURELDQV�



&DStWRO�� ,QWURGXFFLy ��

������ &RQWURO�GH�OD�IRUPDFLy�L�O¶H[WHQVLy�GHOV�ELRILOPV

$WqV�TXH�OD�IRUPDFLy�GH�ELRILOPV�SHUMXGLFLDOV�pV�GLItFLO�GH�FRQWURODU��HOV�PqWRGHV�SHU�DFRQVHJXLU�KR�LQFORXHQ�LQWHQWV�SHU�HUDGLFDU

HOV�ELRILOPV�MD�H[LVWHQWV��SUHYHQLU�O¶DGKHUqQFLD�EDFWHULDQD�L�UHWDUGDU�QH�OD�VHYD�IRUPDFLy��/D�QHWHMD�PHFjQLFD�L�HOV�DQWLPLFURELDQV

TXtPLFV�VyQ�HOV�PqWRGHV�PpV�XWLOLW]DWV��&DO�UHFRUGDU�TXH�HOV�EDFWHULV�TXH�IRUPHQ�SDUW�GHOV�ELRILOPV��EDFWHULV�VqVVLOV��VyQ�PpV

UHVLVWHQWV�DOV�DJHQWV�DQWLPLFURELDQV�TXH�HOV�EDFWHULV� HQ� VXVSHQVLy� �EDFWHULV� SODQFWzQLFV�� GH� OD�PDWHL[D�HVSqFLH� �%URZQ�HW� DO�

�������'H� IHW�� OHV�FqOÂOXOHV�VqVVLOV�VyQ�PpV� UHVLVWHQWV�DOV�VXUIDFWDQWV��PHWDOOV�SHVDQWV��DQWLELzWLFV��GHVLQIHFWDQWV��EDFWHULzIDJV�

FqOÂOXOHV�IDJRFLWjULHV�L�SUHGDGRUV�FRP�DPHEHV��&RVWHUWRQ�������

(OV�PHFDQLVPHV� IRQDPHQWDOV� TXH� H[SOLFDULHQ� DTXHVWD�PLOORUD� HQ� OD� UHVLVWqQFLD� GH� OHV� FqOÂOXOHV� VqVVLOV� VyQ� OD� OLPLWDFLy� HQ� HO

WUDQVSRUW�L� O¶DGDSWDFLy�ILVLROzJLFD��(Q�HO�SULPHU�FDV�� OD�QHXWUDOLW]DFLy�GH� O¶DJHQW�DQWLPLFURELj�pV�PpV�UjSLGD�TXH�HO�VHX�WUDQVSRUW

FDS�D� O¶LQWHULRU�GHO�ELRILOP��6WHZDUW��������(Q�JHQHUDO��HOV�VROXWV�GLIRQHQ�GH� IRUPD�PpV� OHQWD�GLQV�GHOV�ELRILOPV�TXH�HQ� O¶DLJXD�

VHJXUDPHQW� SHU� O¶HIHFWH� G¶DOJXQHV� GH� OHV� VXEVWjQFLHV� SROLPqULTXHV� TXH� HV� WUREHQ� GLQV� OD�PDWULX� GHO� ELRILOP� �&RVWHUWRQ� HW� DO�

�������/D�VHJRQD�KLSzWHVL�HV�EDVD�HQ� O¶KHWHURJHQHwWDW�HVSDFLDO�TXH�GHWHUPLQD�XQD�GLVWULEXFLy�FDUDFWHUtVWLFD��RQ�FqOÂOXOHV�DPE

HVWDWV� ILVLROzJLFV� GLYHUVRV� RFXSHQ� ]RQHV� GLIHUHQWV�� (Q� PROWV� FDVRV�� HOV� PLFURRUJDQLVPHV� TXH� FUHL[HQ� D� O¶LQWHULRU� GHO� ELRILOP

FUHL[HQ� OHQWDPHQW�� OLPLWDWV�SHU� OD�PDQFD�GH�QXWULHQWV�� /D�GHILFLqQFLD�GH�QXWULHQWV� LQFUHPHQWD� OD� UHVLVWqQFLD�D�GLIHUHQWV�DJHQWV

DQWLPLFURELDQV��%HUJ�HW�DO��������&DUJLOO�HW�DO��������/H&KHYDOOLHU�HW�DO���������GHVHQFDGHQDQW�O¶H[SUHVVLy�GH�JHQV�UHVSRQVDEOHV

GH�OD�VtQWHVL�GH�QRYHV�SURWHwQHV��0DWLQ�	�+DUDNHK��������$TXHVWD�YDULDELOLWDW�SRGULD�DMXGDU�D�PDQWHQLU�XQ�³SRRO´�GH�FqOÂOXOHV�DPE

GLIHUHQWV�HVWDWV�PHWDEzOLFV��IHW�TXH�PLOORUDULD�OD�FDSDFLWDW�GH�VXSHUYLYqQFLD�HQIURQW�GH�FRQGLFLRQV�DPELHQWDOV�DGYHUVHV��*LOEHUW�HW

DO��������

7DQPDWHL[��pV�LQQHJDEOH�TXH�DOJXQHV�GH�OHV�FqOÂOXOHV�VqVVLOV�VyQ�IHQRWtSLFDPHQW�PROW�GLIHUHQWV�GH�OHV�SODQFWzQLTXHV��FRP�MD�V¶KD

FRPHQWDW� DQWHULRUPHQW� �YHXUH���������$TXHVW� IHQRWLS�QR�pV�XQD� UHVSRVWD�D� OD� OLPLWDFLy�SHU� QXWULHQWV�� VLQy� TXH� HV� WUDFWD� G¶XQD

UHVSRVWD�ELROzJLFD�SURJUDPDGD�DO�FUHL[HPHQW�HQ�VXSHUItFLHV��&RVWHUWRQ�HW�DO���������$�PpV��PROWV�GHVLQIHFWDQWV�QR�DFDEHQ�GH

GHVWUXLU� O¶HVWUXFWXUD�GHO�ELRILOP��$L[z�GHWHUPLQD��VRYLQW�� OD� VHOHFFLy�GHOV�PLFURRUJDQLVPHV�VXSHUYLYHQWV��HOV�TXDOV�DFRVWXPHQ�D

SURGXLU� JUDQV� TXDQWLWDWV� GH� (36� TXH� SURWHJHL[HQ� OHV� FqOÂOXOHV�PLFURELDQHV� UHDFFLRQDQW� DPE� HOV� ELRFLGHV� L� UHGXLQW�QH� HO� VHX

HIHFWH��&KDUDFNOLV�	�'\GHN�������

'¶DOWUD�EDQGD��HOV�SURFHVVRV�GH�QHWHMD��GHVLQIHFFLy�R�OD�PDQFD�GH�QXWULHQWV�SURGXHL[HQ�O¶HVWUqV�GH�OHV�FqOÂOXOHV�GH�O¶LQWHULRU�GHO

ELRILOP��ILQV�DO�SXQW�TXH�PROWHV�G¶DTXHVWHV�FqOÂOXOHV�QR�HV�SRGHQ�DUULEDU�D�FXOWLYDU��'H� IHW��D� OD�PDMRULD�GHOV�DPELHQWV�QDWXUDOV

QRPpV�XQD�SHWLWD�IUDFFLy�����±����GH�OD�SREODFLy�GH�PLFURRUJDQLVPHV�YLXV�FRQVLVWHL[�HQ�FqOÂOXOHV�FXOWLYDEOHV��%LDQFKL�	�%LDQFKL

�������/D�SUHVqQFLD�G¶DTXHVWV�PLFURRUJDQLVPHV�QR�HV�SRGUj�GHWHFWDU�DPE�HOV�PqWRGHV�WUDGLFLRQDOV�TXH�LPSOLTXHQ�OD�XWLOLW]DFLy

GH�FXOWLXV��1R� REVWDQW�� HO� IHW� TXH� OHV� FqOÂOXOHV� QR� HV� SRGHQ� DUULEDU� D� FXOWLYDU� QR� VLJQLILFD� TXH� VLJXLQ� FqOÂOXOHV�PRUWHV�� SHUTXq

SRGHQ�PXOWLSOLFDU�VH�L�WUDQVIHULU�VH�D�DOWUHV�DPELHQWV�TXDQ�OHV�FRQGLFLRQV�HV�WRUQHQ�IDYRUDEOHV��$TXHVWD�VLWXDFLy�HV�SRW�SURGXLU

SHU� PqWRGHV� GH� QHWHMD� TXH� FUHHQ� DHURVROV�� HOV� TXDOV� SRGHQ� DMXGDU� DO� WUDQVSRUW� GH� PLFURRUJDQLVPHV� FRP� /LVWHULD

PRQRF\WRJHQHV��HOV�TXDOV�SRGHQ�PDQWHQLU�VH�D�O¶DLUH�GXUDQW������KRUHV��6SXUORFN�	�=RWWROD�������

(Q�VLWXDFLRQV�LQGXVWULDOV��V¶KD�GHPRVWUDW�FRP�HO�FRQWURO�DEVROXW�GH�OD�IRUPDFLy�GH�ELRILOPV�D�OHV�VXSHUItFLHV�QR�pV�SRVVLEOH��6¶KD

LQWHQWDW�O¶HOLPLQDFLy�R�HUDGLFDFLy�GHOV�ELRILOPV�H[LVWHQWV�DPE�O¶DMXGD�GH�QHWHJHV�PHFjQLTXHV��UHHPSODoDQW�HOV�PDWHULDOV�R�XQLWDWV

DIHFWDGHV��XWLOLW]DQW�ELRFLGHV�TXtPLFV�R�HOLPLQDQW� QXWULHQWV�HVVHQFLDOV�SHO� FUHL[HPHQW�PLFURELj��(Q� LQG~VWULHV�SHWURTXtPLTXHV� L

UHILQHULHV��V¶XWLOLW]HQ�HOV�ELRFLGHV�L�R[LGDQWV�GH� IRUPD�KDELWXDO��SHU�VXSULPLU� OD�FRORQLW]DFLy��HVSHFLDOPHQW�HQ� LQWHUFDQYLDGRUV�GH

FDORU��HQFDUD�TXH�PROWHV�YHJDGHV�V¶LQDFWLYHQ� OHV�FqOÂOXOHV�EDFWHULDQHV�SHUz�QR�V¶DIHFWD� OD�PDWULX�GHO�ELRILOP� �%U\HUV��������/D

PRGLILFDFLy�GH� OHV�SURSLHWDWV�TXtPLTXHV�GH� OD� VXSHUItFLH�GHO� VXEVWUDW�� DGVRUELQW� VXUIDFWDQWV� FDWLzQLFV�R�DPE� OD� UHGXFFLy�GH� OD

UXJRVLWDW� VXSHUILFLDO�� KD� DMXGDW� D� SUHYHQLU� O¶DGKHUqQFLD� D� ELRPDWHULDOV� HQ� FHUWV� FDVRV�� /D� LQFRUSRUDFLy� GLQV� GHO� VXEVWUDW

G¶DQWLVqSWLFV�FRP�OD�FORUKH[LGLQD�R�DQWLELzWLFV�G¶DOOLEHUDPHQW�OHQW�FRP�OD�JHQWDPLFLQD��KD�DMXGDW�D�UHWDUGDU�O¶DFWLYLWDW�PLFURELDQD�L

OD�IRUPDFLy�GHOV�ELRILOPV��(Q�YDL[HOOV��V¶KD�FRQWURODW�O¶H[WHQVLy�GH�OD�FRORQLW]DFLy�LQFRUSRUDQW�PHWDOOV�SHVDQWV�HQ�OD�SLQWXUD��%U\HUV

�������1R�REVWDQW��PROWHV�YHJDGHV�DTXHVWV�WUDFWDPHQWV�QRPpV�VyQ�HIHFWLXV�GXUDQW�FXUWV�SHUtRGHV�GH�WHPSV�



��� 3ODQWHMDPHQW�L�REMHFWLXV�GHO�WUHEDOO��

����� 3ODQWHMDPHQW�L�REMHFWLXV�GHO�WUHEDOO

(O�GHVHQYROXSDPHQW�GH�WqFQLTXHV�L�PHWRGRORJLHV�FDGD�YHJDGD�PpV�VRILVWLFDGHV��RQ�FDO�GHVWDFDU� OD�PLFURVFzSLD�FRQIRFDO��KDQ

REHUW�XQD�SRUWD�D� OD�FRPSUHQVLy�GH� O¶HVWUXFWXUD� L�GHO�GHVHQYROXSDPHQW�GHOV�ELRILOPV��0DOJUDW� WRW�� OD� JUDQ� YDULHWDW� GH�PqWRGHV

H[LVWHQWV�SHU�D�O¶DQjOLVL�GH�OHV�PRVWUHV�GH�ELRILOPV�GLILFXOWHQ�OD�FRPSDUDFLy�GHOV�UHVXOWDWV�REWLQJXWV��'H�IHW��DYXL�HQ�GLD�QR�H[LVWHL[

HQFDUD�XQ�PqWRGH�HVWDQGDUGLW]DW� L�jPSOLDPHQW�DFFHSWDW�SHU�VHSDUDU��GHVDJUHJDU� L�TXDQWLILFDU� OD� SREODFLy�GH�EDFWHULV� DGKHULWV

�/HY\�HW�DO��������

/¶HVWXGL�GH�OD�IRUPDFLy�GH�ELRILOPV�HQ�VLVWHPHV�GH�GLVWULEXFLy�G¶DLJXD�SODQWHMDYD�XQD�VqULH�G¶LQWHUURJDQWV�

,� eV�SRVVLEOH�DQDOLW]DU�LQ�VLWX�OD�IRUPDFLy�GH�ELRILOPV�HQ�VLVWHPHV�GH�GLVWULEXFLy�G¶DLJXD��DL[t�FRP�GHWHUPLQDU�HO�SRWHQFLDO�GH

IRUPDFLy�GH�ELRILOPV�D�SDUWLU�G¶DLJ�HV�G¶RULJHQ�GLIHUHQW"�

,,� 6¶HVWUXFWXUHQ� GH�PDQHUD� VHPEODQW� OHV� FRPXQLWDWV� GH�PLFURRUJDQLVPHV� GHOV� VLVWHPHV� GH� GLVWULEXFLy� GH� FDUDFWHUtVWLTXHV

GLIHUHQWV"

,,,� (Q� TXLQ� JUDX� DTXHVWHV� FRPXQLWDWV� GH� PLFURRUJDQLVPHV� DGKHULGHV� SRGHQ� VHU� GLIHUHQWV� GH� OHV� FRPXQLWDWV� GH

PLFURRUJDQLVPHV�SODQFWzQLFV"

,9� (O�GHVHQYROXSDPHQW�GH�ELRILOPV�DOV�VLVWHPHV�GH�GLVWULEXFLy�SRW�UHSUHVHQWDU�XQ�ULVF�SHU�D�OD�VDOXW�S~EOLFD"�(V�SRW�TXDQWLILFDU

DTXHVW�ULVF"

$PE�DTXHVWHV�T�HVWLRQV�SUqYLHV��HO�WUHEDOO�UHDOLW]DW�YD�FRPHQoDU�DPE�XQ�FODU�REMHFWLX�JHQHUDO�
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