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/
«WXGH� GH� OD� P«WDOOXUJLH� DQWLTXH� SHUPHW� GH� PHWWUH� HQ�
«YLGHQFH� FHUWDLQV� DVSHFWV� SDUIRLV� P«FRQQXV� GHV� RULJLQHV�
GH� QRV� WHFKQRORJLHV�� $SUªV� DYRLU� DWWHLQW� XQ� QLYHDX� GH�
SHUIHFWLRQQHPHQW� «OHY«� DX� ,,H� HW� DX� G«EXW� GX� ,HU�
PLOO«QDLUH� DYDQW� QRWUH� ªUH�� OH� WUDYDLO� GX� EURQ]H� D�
SURJUHVVLYHPHQW� ODLVV«� SODFH� ¢� FHOXL� GX� IHU� SRXU� OD� IDEULFDWLRQ�
G
DUPHV� HW� GH� GLYHUV� DFFHVVRLUHV� P«WDOOLTXHV�� 0DLV�
F
HVW� DYHF� O
H[SDQVLRQ� GHV� SRSXODWLRQV� FHOWLTXHV� ¢� SDUWLU�
GX� 9,H�VLªFOH� DYDQW� QRWUH� ªUH� TXH� OD� P«WDOOXUJLH� GX� IHU�
D� U«HOOHPHQW� FRQQX� VRQ� G«YHORSSHPHQW� HQ� 2FFLGHQW��
/HV� G«EXWV�GH� FHWWH�P«WDOOXUJLH� QRXV� VRQW� HQFRUH� SHX�
FRQQXV�� HVVHQWLHOOHPHQW� ¢� FDXVH� GH� O
«WDW� G
DOW«UDWLRQ�
SOXV� RX� PRLQV� SURQRQF«� GDQV� OHTXHO� QRXV� SDUYLHQQHQW�
OHV� REMHWV� DUFK«RORJLTXHV� TXL� VRQW� YLFWLPH� G
XQ�
SURFHVVXV� GH� UHPLQ«UDOLVDWLRQ� �FRUURVLRQ�� GDQV� OHV� VROV��
/D� G«FRXYHUWH� H[FHSWLRQQHOOH� GH� *2851$<�VXU��
$521'(� QRXV� OLYUH� XQ� PDW«ULHO� YDUL«� HW� DERQGDQW��
GRQW� OD� FKURQRORJLH� RIIUH� OD� SDUWLFXODULW«� GH� V
«WHQGUH�
VXU� SOXV� G
XQ� VLªFOH� HW� GHPL�� HW� UHFªOH� GH� FH� IDLW� XQ�
SRWHQWLHO� G
LQIRUPDWLRQV� FRQVLG«UDEOH� WDQW� GX� SRLQW� GH�
YXH� DUFK«RORJLTXH� TXH� VFLHQWLILTXH��
/D� YDOHXU� GRFXPHQWDLUH� GHV� REMHWV� «WDQW� ELHQ� VRXYHQW�
WULEXWDLUH� GH� O
HVSULW� HW� GHV� PR\HQV� GRQW� RQ� GLVSRVH�
SRXU� OD� G«FRXYULU� �0RKHQ��-��3��� ������ S�� ����� QRXV�
QRXV� VRPPHV� DWWDFK«V� ¢� HPSOR\HU� OHV� WHFKQLTXHV�
G
DQDO\VH� HW� G
REVHUYDWLRQ� OHV� SOXV� PRGHUQHV� GRQW�
QRXV� SRXYRQV� GLVSRVHU� DXMRXUG
KXL�� &KDTXH� REMHW� HVW�
DLQVL� «WXGL«� ¢� OD� IRLV� G
XQ� SRLQW� GH� YXH� DUFK«RORJLTXH�
HW� SDO«RP«WDOOXUJLTXH�� SXLV� UHVWDXU«� SDU� OH� P¬PH�
FKHUFKHXU� DILQ� GH� FROOHFWHU� OH� PD[LPXP� G
LQGLFHV� HW�
PLQLPLVHU� OHV� ULVTXHV� G
LQWHUSU«WDWLRQV�HUURQQ«HV��

�7UDGXFWLRQ� SK\VLTXH� G
XQ� V\VWªPH� LQWHOOHFWXHO��
�6LPRQGRQ�� ������ S�� ����� O
REMHW� WHFKQLTXH� HVW� OH�
W«PRLQ� G
XQH� FXOWXUH� GRQW� QRXV� VRPPHV� DXMRXUG
KXL� OHV�
G«SRVLWDLUHV� �VDYRLU�IDLUH� G
RULJLQH� HPSLULTXH� RX� UªJOHV�
SUDWLTXHV� WLU«HV� G
XQH� UHFKHUFKH� VFLHQWLILTXH��� 8QH�
VRFL«W«� WHFKQRORJLTXH� QH� SHXW� HQ� HIIHW� VXUJLU� GX�
Q«DQW� �� (OOH� HVW� OH� IUXLW� GH� O
DSWLWXGH� GHV� KRPPHV� ¢�
FRPSUHQGUH�HW� ¢� FRPPXQLTXHU� OHXU�VDYRLU�IDLUH��


� 3�� )/8=,1� HW� /�� 85$1� DSSDUWLHQQHQW� VLPXOWDQHPHQW�DX�
/DERUDWRLUH� GH� 0«WDOOXUJLH� HW� GH� 3K\VLFR�FKLPLH� GHV� 0DW«ULDX[� GH�
O
8QLYHUVLW«� GH� 7HFKQRORJLH� GH� &203,�*1(� HW� ¢� O
,QVWLWXW� GH�
5HFKHUFKHV� $UFK«RORJLTXH� HW� 3DO«RP«WDOOXUJLTXH� GH� &203,�*1(��
/
«WXGH� P«WDOOXUJLTXH� D� «W«� U«DOLV«H� DX� /DERUDWRLUH� GH� 0«WDOOXUJLH�
HW� GH� 3K\VLFR�FKLPLH� GHV� 0DW«ULDX[� VRXV� OD� GLUHFWLRQ� GH�
*�� %(5$1*(5� HW� &�� &2''(7��

7RXW�SRXUUDLW� VHPEOHU� UHODWLYHPHQW� VLPSOH� HQ� FH� TXL�
FRQFHUQH� OD� VLG«UXUJLH�HW� OD� P«WDOOXUJLH� GX� IHU� HW�
SRXUWDQW�� LO� IDOODLW� XQH� JUDQGH� KDELOHW«� SRXU� IDEULTXHU� XQ� IHU�
GH� TXDOLW«� FRQYHQDEOH�� /D� UXVWLFLW«� GHV� PR\HQV�� ¢�
O
RULJLQH�� FDFKH� OD� FRPSOH[LW«� GHV� RS«UDWLRQV� �6XWWHU��
OLQF�� ������� /HV� SURJUªV� WHFKQLTXHV� IXUHQW� WUªV� OHQWV�
GHSXLV� OH� SUHPLHU� $JH� GX� )HU�� 2Q� SDVVD�
SURJUHVVLYHPHQW� GX� IHU� SXGGO«� ¢� O
DFLHU� F«PHQW«� �0DGGLQ�5���
������ SS�� �������� DX� FRUUR\DJH� SXLV� ¢� O
DFLHU� IRQGX��
GRQW� OD� SUHPLªUH� FRXO«H� QH�IXW� U«DOLV«H� TX
HQ�������

1RWUH� G«PDUFKH� SRXU� O
«WXGH� GHV� REMHWV� GH� *2851$<��
VXU�$521'(� V
DSSXLH� VXU� OH� F\FOH� WKHUPRG\QDPLTXH�
GH� O
REMHW� G«FULW�FL�GHVVRXV�� DYHF�GHX[� REMHFWLIV�
SULQFLSDX[� ��
ᒫ OD� UHVWLWXWLRQ� GHV� GLII«UHQWHV� «WDSHV� G
«ODERUDWLRQ�
GHV� REMHWV� ��
ᒫ OD� FRPSU«KHQVLRQ� GHV� SURFHVVXV� GH� G«W«ULRUDWLRQ�
DILQ� GH� OXWWHU� SOXV� HIILFDFHPHQW� FRQWUH� FHOOHUFL��
&H� SURJUDPPH� UHODWLYHPHQW� DPELWLHX[� FRPSRUWH� XQ�
JUDQG� QRPEUH� G
D[HV� GH� UHFKHUFKH� HW� Q«FHVVLWHUD�
HQFRUH� GH� ORQJXHV� DQQ«HV�GH� WUDYDLO�� 'DQV�FHWWH�
FRPPXQLFDWLRQ� QRXV� QH� SU«VHQWHURQV� GRQF�TX
XQ� DSHU©X�
GHV� GLII«UHQWHV� UHFKHUFKHV� HQWUHSULVHV�� HQ� SULYLO«JLDQW�
FHSHQGDQW� OHV� «WXGHV�P«WDOOXUJLTXHV� HW� WHFKQRORJLTXHV�
GHV� «S«HV�� GHV� SRLQWHV� HW� GHV� WDORQV� GH� ODQFHV� SOXV�
DYDQF«HV�¢� FH�MRXU��

,,�� /(� &<&/(�7+(502'<1$0,48(�'(� /
2%-(7�

/D� SKDVH� LQLWLDOH� GH� O
$UW� GHV� 0«WDX[� �&UXVVDUG�� &��
������ SS�� ������� HVW� OD� P«WDOOXUJLH� H[WUDFWLYH� HW� OD�
SURGXFWLRQ� GH�P«WDO� EUXW�� /H� PLQHUDL� VH� SU«VHQWDQW� OH�
SOXV� VRXYHQW� VRXV� OD� IRUPH� G
R[\GH�� O
RS«UDWLRQ�� GDQV�
FHWWH� SUHPLªUH� SKDVH�� FRQVLVWH� HQ� XQH� U«GXFWLRQ� ¢�
KDXWH� WHPS«UDWXUH�� 0DLV� O
KLVWRLUH� WKHUPRG\QDPLTXH�
GX� P«WDO� QH� V
DUU¬WH� SDV� DYHF� OD� IDEULFDWLRQ� GH� O
REMHW��
(Q� HIIHW�� FHV� PDW«ULDX[� �YLYHQW�� GDQV� XQ�
HQYLURQQHPHQW� TXL� FRQWLHQW� SU«FLV«PHQW� O
«O«PHQW� �O
R[\JªQH��
GRQW� RQ� OHV� D� V«SDU«V� ¢� JUDQG� SHLQH� SRXU� OHV�
SURGXLUH� �� LOV� WHQGHQW� GRQF� ¢� V
\� UHFRPELQHU�
VSRQWDQ«PHQW� HQ� V
R[\GDQW�� /H� �F\FOH� GH� YLH�� G
XQ� REMHW�
P«WDOOLTXH� SHXW� DLQVL� ¬WUH� FRQVLG«U«� FRPPH� OH� VXLYDQW� ��
LVVX� GH� OD� U«GXFWLRQ� GX� PLQHUDL� SDU� OD� YRORQW«� KXPDLQH��
LO� UHWRXUQH� LUU«P«GLDEOHPHQW� ¢� VRQ� SRLQW� GH� G«SDUW�
�«WDW� PLQ«UDO�� VRXV� O
LQIOXHQFH� GX� PLOLHX� �FI�� SL�� ���
ILJ�� $��� 1RWRQV� TXH� OD� U«GXFWLRQ� GX� PLQHUDL� V
HIIHFWXDLW�
VDQV�SDVVHU� SDU� OD� IXVLRQ�� WHFKQLTXHPHQW� LPSRVVLEOH� ¢�
O
«SRTXH�� ����
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IRQFWLRQQHOOHV� GHV� DUPHV� FRQVLG«U«HV� �DUPHV� G
HVWRF�
RX� GH� WUDQFKDQW�SDU� H[HPSOH�� �FI�� SL�� ��� ILJ�� $� HW� %���
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3/�� �� �� OH� F\FOH� WKHUPRG\QDPLTXH� GH� O
REMHW��
$X� FRXUV� GH� QRV� UHFKHUFKHV� SDO«RP«WDOOXUJLTXHV� QRXV�
GLVWLQJXHURQV� GHX[� SURFHVVXV� DQWDJRQLVWHV� �� OH�
SURFHVVXV� GH� IDEULFDWLRQ�� D\DQW� SRXU� YHFWHXU� SULQFLSDO�
O
KRPPH�� HW� OH� SURFHVVXV� GH�G«JUDGDWLRQ�� FRQGLWLRQQ«�
SDU� OH� FRXSOH� PLOLHX��PDWLªUH�� /HV� «WXGHV� ¢� FDUDFWªUH�
P«WDOOXUJLTXH� VRQW� HQWUHSULVHV� ¢� SDUWLU� GH�
PLFURSU«OªYHPHQWV� U«DOLV«V� GDQV� OHV� REMHWV� FRPSRUWDQW� HQFRUH�
XQH� ¤PH� P«WDOOLTXH� GRQW� O
LPSRUWDQFH� HVW� G«WHUPLQ«H�
SDU� XQ� H[DPHQ� UDGLRJUDSKLTXH� SU«DODEOH�� &HV�
SU«OªYHPHQWV� VRQW� HIIHFWX«V� HQ� GLYHUV� HQGURLWV� DILQ� GH�
PDW«ULDOLVHU� G
«YHQWXHOOHV� SDUWLFXODULW«V� OL«HV� DX[� VS«FLILFLW«V�

3/�� �� �� QDWXUH�HW� ORFDOLVDWLRQ� GHV�SU«OªYHUPQWV��

������ (WXGHV�DQDO\WLTXHV�

/
REMHFWLI� SULQFLSDO� HVW� GH� G«WHUPLQHU� OD� QDWXUH� GHV�
PLQHUDLV� XWLOLV«V� DILQ�� GDQV� OD� PHVXUH� GX� SRVVLEOH��
G
LGHQWLILHU� HW� GH� ORFDOLVHU� OHV� JLVHPHQWV�� /HV� PR\HQV�
PLV� HQ� ĕXYUH� VRQW� OD� VSHFWURP«WULH� GHV� UD\RQV�;� HW� OD�
VSHFWURP«WULH� G
DEVRUSWLRQ� DWRPLTXH�� HIIHFWX«HV� VXU� OH�
P«WDO� HQ� LQVLVWDQW� SDUWLFXOLªUHPHQW� VXU� OHV� QRPEUHXVHV�
LQFOXVLRQV� HPSULVRQQ«HV� ORUV� GH� O
«ODERUDWLRQ� GH� O
REMHW��
,O� HVW� ¢� FHW� «JDUG� LPSRUWDQW� GH� FRQVLG«UHU� TXH� OHV�
WHPS«UDWXUHV� PD[LPDOHV� REWHQXHV� GDQV� OHV� IRXUV� GH�
O
«SRTXH� QH� G«SDVVDLHQW� SUREDEOHPHQW� SDV� ����r�
�0DU«FKDO�� ������ )RUEHV�� ����� HW� 7\OHFRWWH�� ������� /D�

WHPS«UDWXUH�GH� IXVLRQ� GX� IHU� «WDQW�GH�����r� �FI�� SL�� ���ILJ�� %��� OH� IHUURQ� UHWLUDLW� GRQF� GX� IRXU� XQH� PDVVH� GH�IHU� VSRQJLHXVH�� OD� ORXSH�� DJJORP«U«H� ¢� GHV� VXEVWDQFHV�



QRQ� P«WDOOLTXHV�� OHV� VFRULHV�� TX
LO� IDOODLW� HQVXLWH� «YDFXHU�
SDU�PDUWHODJH� �SXGGODJH���
&H� VRQW�� G
XQH� SDUW�� OHV� FRQGLWLRQV� GH� U«GXFWLRQ�� F
HVW��
¢�GLUH� HVVHQWLHOOHPHQW� OD� WHPS«UDWXUH� DWWHLQWH� GDQV� OHV�
IRXUV� �VRXIIODJH�� GLPHQVLRQV� ���� �� HW�� G
DXWUH� SDUW�� OD�
FRPSRVLWLRQ� GX� PLQHUDL� TXL� MRXªUHQW� OH� U¶OH� HVVHQWLHO�
GDQV� OH� G«YHORSSHPHQW� GH� OD� P«WDOOXUJLH� H[WUDFWLYH� ¢�
WUDYHUV� OHV�VLªFOHV� �&OHHUH�� �������
/D� QDWXUH� HW� OD� FRQFHQWUDWLRQ� GHV� «O«PHQWV� SU«VHQWV�
GDQV� OH� PLQHUDL� MRXHQW� HQ� HIIHW� XQ� U¶OH� LPSRUWDQW� VXU�
VRQ� SURFHVVXV� GH� U«GXFWLRQ�� OH� WUDYDLO� GH� IRUJH�� OHV�
WUDLWHPHQWV� WKHUPLTXHV� «YHQWXHOV�� DLQVL� TXH� OHV�
SURSUL«W«V� P«FDQLTXHV� DVVRFL«HV� HW� OD� WHQXH� ¢� OD� FRUURVLRQ��
&
HVW� DLQVL� TXH� OD� SU«VHQFH� GH� SKRVSKRUH� HQ� WHQHXU�
VXS«ULHXUH� ¢� ���� �� PDLV� LQI«ULHXUH� ¢� ������ IDYRULVH� OH�
VRXGDJH� ¢� FKDXG�� PDLV� SHXW� LQWHUGLUH� OD� IDEULFDWLRQ� GH�
O
DFLHU�� /H� PDQJDQªVH� SHUPHW� OD� IDEULFDWLRQ� G
DFLHU� GLW�
QDWXUHO� SDU� VRQ� DFWLRQ� U«WHQWULFH� VXU� OH� FDUERQH�� ,O� HVW�
SRVVLEOH� TXH� FHV� QRWLRQV� DLHQW� «W«� FRQQXHV�GH� ID©RQ�
HPSLULTXH� ¢� O
«SRTXH� �)UDQFH� /DQRUG�� ������ SS�� ��������
GH� P¬PH� TX
LO� HVW� SUREDEOH� TXH� FHUWDLQHV� �IRXUQ«HV��
DLHQW� «W«� U«VHUY«HV�� VXLYDQW� OH� PLQHUDL� HW� OD� TXDOLW«� GH�
VRQ� WUDYDLO�� ¢� GHV� IDEULFDWLRQV�VS«FLILTXHV��
/HV� SUHPLHUV� U«VXOWDWV� REWHQXV� ¢� SDUWLU� GX� PDW«ULHO� GH�
*2851$<��3�� )OX]LQ�� '($� ������ QH� QRXV� SHUPHWWHQW�
SDV� HQFRUH� G
LQILUPHU� RX� GH� FRQILUPHU� FHV� K\SRWKªVHV��
FRPSWH� WHQX� GX� QRPEUH� LQVXIILVDQW� GH� PHVXUHV�� ,O�
VHPEOH� WRXWHIRLV�� HQ� FH� TXL� FRQFHUQH� XQ� FHUWDLQ� QRPEUH�
G
DQDO\VHV� U«DOLV«HV� VXU� GHV� WDORQV� GH� ODQFHV�� TXH� OH�
PLQHUDL� HPSOR\«� VRLW� UHODWLYHPHQW� ULFKH� HQ� PDQJDQªVH�
HW� H[HPSW� GH� SKRVSKRUH�� 2Q� FRQVWDWH� FHSHQGDQW�
FHUWDLQHV� GLII«UHQFHV� GH� FRPSRVLWLRQV� �SU«VHQFH� RX�
QRQ� G
DOXPLQLXP� RX� GH� WLWDQH� ���� �� TXL� LQFLWHQW� ¢�
FRQVLG«UHU� FHV� U«VXOWDWV� DYHF� SUXGHQFH�� (Q� HIIHW�� OHV�
PLQHUDLV� GH� IHU� TXH� O
RQ� WURXYH� HQ� )UDQFH� VRQW� G
XQH�
H[WU¬PH� YDUL«W«� �� OHV� YDULDQWHV� ORFDOHV�� KRUPLV� OHV�
JURVVHV�H[SORLWDWLRQV�� «WDLHQW�HQ� QRPEUH� TXDVL� «JDO�DX�
QRPEUH� GHV� IRUJHV�� 6HXOV�XQ� YDVWH� SURJUDPPH�
G
DQDO\VHV� V\VW«PDWLTXHV� HW� XQ� WUDLWHPHQW� VWDWLVWLTXH�� TXL�
Q«FHVVLWHURQW� HQFRUH� SOXVLHXUV� DQQ«HV� GH� WUDYDLO��
SRXUURQW� SHUPHWWUH� GH� IRUPXOHU� GHV� K\SRWKªVHV� TXDQW�
DX[� RULJLQHV� GHV� REMHWV� «WXGL«V��

����� (WXGHV�VWUXFWXUDOHV�
/D� VWUXFWXUH� G
XQ� P«WDO� «WDQW� FRQGLWLRQQ«H� SDU� OHV�
WUDLWHPHQWV� WKHUPRP«FDQLTXHV� VXELV� SDU� OH� PDW«ULDX��
LO� HVW� SRVVLEOH�� ¢� SDUWLU� G
REVHUYDWLRQV� VWUXFWXUDOHV�� GH�
G«WHUPLQHU� HQ� SDUWLH� O
KLVWRLUH� WKHUPRP«FDQLTXH� GH�
O
REMHW�� F
HVW�¢�GLUH� OHV� GLII«UHQWHV� «WDSHV� SUREDEOHV� GH�
VD� PLVH� HQ� IRUPH�� 7RXWHIRLV�� DSUªV� U«GXFWLRQ� GX�
PLQHUDL�� O
«ODERUDWLRQ� GH� O
REMHW� SHXW� FRPSRUWHU�
SOXVLHXUV� «WDSHV� VLPXOWDQ«HV� RX� VXFFHVVLYHV� �� ¢� VDYRLU� OD�
PLVH� HQ� IHXLOOHV� RX� HQ� OLQJRW�� SXLV� OD� PLVH� HQ� IRUPH�
SURSUHPHQW� GLWH� GH� O
REMHW� ¢� SDUWLU� GX� OLQJRW�� /D�
VWUXFWXUH� TXH� QRXV� REVHUYRQV� SHXW� GRQF� ¬WUH� LVVXH� G
XQH�
V«ULH� GH� WUDQVIRUPDWLRQV�� FH� TXL� UHQG� O
LQWHUSU«WDWLRQ�
G«OLFDWH��
1RV� REVHUYDWLRQV� HQ� PLFURVFRSLH� RSWLTXH� VRQW�� G
XQH�
SDUW�� PDFURJUDSKLTXHV� HQ� OXPLªUH� UDVDQWH� DILQ� GH�
U«Y«OHU� O
RUJDQLVDWLRQ� GH� OD� WH[WXUH� GX� P«WDO�� HW�
PLFURJUDSKLTXHV�� G
DXWUH� SDUW�� SRXU� SU«FLVHU� OD� QDWXUH�GH� OD�
FULVWDOOLVDWLRQ��

����� (WXGHV�WHFKQRORJLTXHV�

/HV� «WXGHV� SU«F«GHQWHV�� DLQVL� TXH� O
REVHUYDWLRQ� GH�

O
DVSHFW� GHV� VRXGXUHV�� GHV� DOLJQHPHQWV� G
LPSXUHW«V� HW�
GHV� RULHQWDWLRQV� VWUXFWXUDOHV�� SHUPHWWHQW� GH� IDLUH� XQ�
FHUWDLQ� QRPEUH� G
K\SRWKªVHV� FRQFHUQDQW� OD� PLVH� HQ�
IRUPH� GHV� REMHWV��
$ILQ� G
DSSU«KHQGHU� DYHF� XQ� PD[LPXP� GH� ILG«OLW«� HW�
G
KRQQ¬WHW«� O
LQIRUPDWLRQ� TXH� FRQWLHQW� O
REMHW�
DUFK«RORJLTXH� HW� G
«YLWHU� ERQ� QRPEUH� GH� IRUPXODWLRQV�
LQWHOOHFWXHOOHPHQW� V«GXLVDQWHV� PDLV� VDQV� IRQGHPHQW�
WHFKQRORJLTXH�� QRV� K\SRWKªVHV� FRQFHUQDQW� OHV�
WHFKQLTXHV� GH� PLVH�HQ� IRUPH�VRQW� FRQIURQW«HV� DX[� U«DOLW«V�
WHFKQRORJLTXHV� GH� OD� IRUJH� DUWLVDQDOH� WUDGLWLRQQHOOH��
1RXV� WHQWRQV� HQ� HIIHW� GHV� UHFRQVWLWXWLRQV� DILQ� GH�
UHSURGXLUH� ¢� OD� IRLV� OHV� IRUPHV� HW� OHV� VWUXFWXUHV�
REVHUY«HV�� 1RXV� XWLOLVRQV� ¢� FHWWH� ILQ� XQ� FHUWDLQ�
QRPEUH� G
RXWLOV� WUªV� SURFKHV� GX� PDW«ULHO� GH� EDVH�GRQW�
GLVSRVDLW� OH� IRUJHURQ� JDXORLV� �3OHLQHU�� ������ �������
1RWRQV� ¢� FH�SURSRV� TXH�� FRPSWH� WHQX� GHV� FRQGLWLRQV�
H[WU¬PHPHQW� SU«FLVHV� UHTXLVHV� SRXU� WUDYDLOOHU� OH� IHU��
O
RXWLOODJH� D� «WRQQDPHQW� SHX� «YROX«� WDQW� TXH� O
DUWLVDQDW�
GH� OD� IRUJH� IXW�SUDWLTX«� �0RKHQ�� ������ S�� �����

������ (WXGH�SK\VLFR�FKLPLTXH�

/HV� REMHWV� DUFK«RORJLTXHV�� RXWUH� OHXU� LQW«U¬W�
KLVWRULTXH�� SHXYHQW� «JDOHPHQW� FRQFHUQHU� GLUHFWHPHQW� OHV�
SU«RFFXSDWLRQV�VFLHQWLILTXHV� G
DXMRXUG
KXL��
(Q� HIIHW�� HQIRXLV� GDQV� OH� VRO� SHQGDQW� SOXV� GH� GHX[�
PLOO«QDLUHV�� OHV� REMHWV� P«WDOOLTXHV� GH� *2851$<� RQW�
VXEL� XQ� YLHLOOLVVHPHQW� GLIILFLOH� ¢� UHSURGXLUH� HQ�
ODERUDWRLUH�� ,O� HVW� GRQF� SDUWLFXOLªUHPHQW� LQW«UHVVDQW� G
«WXGLHU�
OHXU� PRGH� GH� G«JUDGDWLRQ� �FRUURVLRQ� GDQV� OHV� VROV��
FRUURVLRQ� EDFW«ULHQQH� ���� �� SRXU� PLHX[� FRPSUHQGUH�
O
«YROXWLRQ� IXWXUH� GH� QRV� RXYUDJHV� P«WDOOLTXHV�� VDQV�
DYRLU� UHFRXUV� ¢� GHV� HVVDLV�DFF«O«U«V�GRQW�
O
LQWHUSU«WDWLRQ� HVW� WRXMRXUV�G«OLFDWH�� YRLUH� LQFHUWDLQH��
'
DXWUH� SDUW�� XQH� IRLV� OHV� REMHWV� H[KXP«V�� O
«WDW�
VWDWLRQQDLUH� TXL� V
«WDLW� SURJUHVVLYHPHQW� «WDEOL� HQWUH�
HX[� HW� OHXU� HQYLURQQHPHQW� HVW� EUXVTXHPHQW� URPSX��
RFFDVLRQQDQW� GDQV� OD� SOXSDUW� GHV� FDV� XQH� EUXVTXH�
DFF«O«UDWLRQ� GX� SURFHVVXV� GH� FRUURVLRQ��
/HV� «WXGHV� HIIHFWX«HV� FRQVLVWHQW� GRQF� HVVHQWLHOOHPHQW�
¢� DQDO\VHU� TXDOLWDWLYHPHQW� HW� TXDQWLWDWLYHPHQW� OH� P«WDO�
U«VLGXHO�� OHV� SURGXLWV� GH� FRUURVLRQ� HW� OHV� VROV� GX� VLWH��
HQ� YXH� GH� G«WHUPLQHU� OHV� P«FDQLVPHV� GH� FRUURVLRQ��

,,,�� $33/,&$7,21�$� /
�78'(� 0�7$//85*,48(�
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������� 0RGH�GH�SU«OªYHPHQW�GHV�«FKDQWLOORQV�

/HV� «S«HV� G«FRXYHUWHV� ¢� *2851$<�VXU�$521'(�
FRPSRUWHQW� HQ� J«Q«UDO� HQFRUH� VXIILVDPPHQW� GH� P«WDO�
QRQ� R[\G«� SRXU� SHUPHWWUH� XQH� «WXGH� P«WDOOXUJLTXH�
VLJQLILFDWLYH�� &HSHQGDQW�� O
LPSRUWDQFH� GH� OD� FRUURVLRQ�
HVW� WHOOH� TX
LO� HVW� Q«FHVVDLUH� GH� SURF«GHU� ¢� XQ� H[DPHQ�
UDGLRJUDSKLTXH� SU«DODEOH�� &HOXL�FL� U«YªOH� G
XQH� SDUW� OD�
PRUSKRORJLH� U«HOOH� GH� OD� ODPH�� SDUIRLV� PDVTX«H� SDU�
XQH� JDQJXH� LPSRUWDQWH� GH� SURGXLWV� G
DOW«UDWLRQ�� OHV�
«YHQWXHOOHV� WUDFHV� GH� PXWLODWLRQ� VDFULILFLHOOH� �FUDQWDJH�
GHV� ERUGV� GH� OD� ODPH��� HW�� G
DXWUH� SDUW�� O
LPSRUWDQFH�
GHV� ]RQHV� P«WDOOLTXHV� U«VLGXHOOHV� �FI�� SL�� ���� &HFL�
SHUPHW� GH� G«WHUPLQHU�� HQ� IRQFWLRQ� GH� OD� VS«FLILFLW«� GH�
O
«S«H�� OHV� HPSODFHPHQWV� R»� LO� HVW� HQ� HIIHW� SU«I«UDEOH�
G
H[DPLQHU� XQ� «FKDQWLOORQ� FRPSRUWDQW� XQH� ]RQH� P«WDO�� ����



G�

���� 3/�� �� �� �� )LJXUHV� $� HW� %� �� 5DGLRJUDSKLHV� G
«S«HV�� �� )LJXUHV� &� HW� '� �� 3U«OªYHPHQW� VXU� XQH� GHPL�VHFWLRQ� GH� ODPH�G
«S«H� �� &�� «FKDQWLOORQ� DSUªV� DWWDTXH�FKLPLTXH�� �� '�� �� �� ]RQH� FRUURG«H�� �� �� ]RQHV�P«WDOOLTXHV��



OLTXH� PD[LPDOH� VXU� O
HQVHPEOH� GH� OD� VHFWLRQ�� DILQ� GH�
U«GXLUH� OHV� SHUWHV� G
LQIRUPDWLRQ� GXHV� ¢� OD� FRUURVLRQ�
�8UDUL�� /�� ������� (Q� J«Q«UDO�� QRXV� SU«OHYRQV� GHV�
GHPL�VHFWLRQV� VHORQ� OH� VHQV� ¤PH�ILO� GH� O
«S«H�� &HV�
VHFWLRQV� «WDQW� SDUWLHOOHV�� HOOHV� UHVSHFWHQW� OD� PRUSKRORJLH�
GH� O
REMHW�� HW�� G
DXWUH� SDUW�� LO� HVW� SRVVLEOH� GH� OHV� U«S«WHU�
«YHQWXHOOHPHQW� ¢� GLII«UHQWV� QLYHDX[� GH� OD� ODPH� HW� GH�
OD� VRLH� �FI�� SL�� ��� �3OHLQHU�� 5��� 6FKXO]�� (��+��� �������

(Q� FH� TXL� FRQFHUQH� OHV� SRLQWHV� GH� ODQFH�� OHV�
SU«OªYHPHQWV� VRQW� HIIHFWX«V� J«Q«UDOHPHQW� HQ� WURLV� SRLQWV�
�FI�� SL�� ��� �� ¢� OD� SRLQWH� GH� OD� IODPPH�� HQ� VRQ� PLOLHX� HW�
DX� QLYHDX� GX� UDFFRUG� GRXLOOH�IODPPH��
,,,����� (WXGH�VWUXFWXUDOH�
'DQV� O
HQVHPEOH�� OHV� VWUXFWXUHV� REVHUY«HV� VRQW� GX� W\SH�
K\SRHXWHFWR±GH� HW� SDUIRLV� HXWHFWR±GH� �SRXUFHQWDJH� GH�
FDUERQH� LQI«ULHXU� RX� «JDO� ¢� ������� �FI�� SL�� ��� ILJ�� %���
/HV� VWUXFWXUHV� IHUULWLTXHV� SU«VHQWHQW� VRXYHQW� GH�
QRPEUHXVHV� LQFOXVLRQV� GH� VFRULHV� HPSULVRQQ«HV� GDQV� OD�
WH[WXUH� GX� P«WDO� ORUV� GH� VRQ� «ODERUDWLRQ� HW� G«IRUP«HV�
VHORQ� OH� VHQV� GX� PDUWHODJH� �FI�� SL�� ��� ILJ�� $��� 3DUIRLV��
HQ� SDUWLFXOLHU� GDQV� OH� FDV� GHV� SRLQWHV� GH� ODQFH�� HOOHV�
VRQW� G
XQH� «WRQQDQWH� SXUHW«�� FRQV«TXHQFH� G
XQ� WUDYDLO�
HQ� IRUJH� SDUWLFXOLªUHPHQW� VRLJQ«� �FI�� SL�� ��� ILJ�� $���
&HV� REMHWV� DLQVL� FRPSRV«V� SUDWLTXHPHQW� GH� IHU� SXU�
RQW� SUREDEOHPHQW� VXEL� XQH� G«FDUEXUDWLRQ� SDU� VXLWH�
GHV� FKDXIIHV� VXFFHVVLYHV�� ,OV� SRVVªGHQW� GH� FH� IDLW� XQH�
VRXSOHVVH� LPSRUWDQWH�� PDLV� RQW� XQH� DVVH]� PDXYDLVH�
U«VLVWDQFH� P«FDQLTXH� HW� VH� G«IRUPHQW� UHODWLYHPHQW�
IDFLOHPHQW�� &
HVW� VDQV� GRXWH� GH� WHOOHV� DUPHV� TXL� RQW�
MXVWLIL«� OH� U«FLW� GH� 3RO\EH� �,,�� ���� VXU� OD� TXDOLW«� GHV�
«S«HV� JDXORLVHV� �� �/HXUV� «S«HV�� FRPPH� LO� D� «W«� GLW�
G«M¢�� Q
RQW� G
HIILFDFH� TXH� OHXU�SUHPLHU� FRXS� HW� HQVXLWH�
V
«PRXVVHQW�� VH� UHFRXUEDQW� GDQV� OH� VHQV� GH� OD� ORQJXHXU�
HW� GH� OD� ODUJHXU� GH� VRUWH� TXH� VL� O
RQ� QH� GRQQH� SDV� ¢�
TXL� V
HQ� VHUW� OH� WHPSV� GH� OD� UHGUHVVHU� DYHF� OH� SLHG� HQ�
O
DSSX\DQW� VXU� OD� WHUUH�� OH� VHFRQG� FRXS� HVW� WRWDOHPHQW�
LQHIILFDFH���
'H� WHOOHV� DUPHV� RQW� FHSHQGDQW� XQH� U«VLVWDQFH� ¢� OD�
FRUURVLRQ� EHDXFRXS� SOXV� LPSRUWDQWH� TXH� OHV� IHUV�
DFL«U«V� �5RXDOHW�� 5DSLQ�� )OX]LQ�� 8UDQ�� ������� /D� WDLOOH��
OD� PRUSKRORJLH� HW� O
RULHQWDWLRQ� GX� JUDLQ� GH� IHUULWH� QRXV�
SHUPHWWHQW� «JDOHPHQW� GH� G«GXLUH� TXHOTXHV� LQIRUPDWLRQV�
TXDQW� ¢� OD� PLVH� HQ� IRUPH� GH� O
REMHW�� (Q� HIIHW�� OH� JUDLQ�
HVW� G
DXWDQW� SOXV� SHWLW� TX
LO� D� VXEL� XQ� PDUWHODJH�
LPSRUWDQW� HW� TX
LO� V
HVW� UHIURLGL� SOXV� YLWH�� &
HVW�J«Q«UDOHPHQW�
FH� TXH� O
RQ� FRQVWDWH� ¢� OD� VXSHUILFLH� GHV� SRLQWHV� GH�
ODQFH� �FI�� SL�� ��� ILJ�� %��� /
RULHQWDWLRQ� SU«I«UHQWLHOOH� GHV�
JUDLQV� LQGLTXH� FODLUHPHQW� OH� VHQV�GH� OD� PLVH� HQ� IRUPH��
/D� SU«VHQFH� GH� PDFOHV� GDQV� FHUWDLQV� JUDLQV� GH� IHUULWH�
�FI�� SL�� ��� ILJ�� &�� LQGLTXH�� TXDQW� ¢� HOOH�� XQ� WUDYDLO� GH�
PLVH� HQ� IRUPH� U«DOLV«� ¢� UHODWLYHPHQW� EDVVH� WHPS«UDWXUH��
(Q� FH� TXL� FRQFHUQH� OHV� IHUV� SOXV� DFL«U«V�� TXL� VRQW�
UHODWLYHPHQW� FRXUDQWV�� QRXV� WURXYRQV� IU«TXHPPHQW�
GHV� DVVRFLDWLRQV� IHUULWH� �� SHUOLWH� �DFLHU� K\SRHXWHFWR±GH��
HW�� SOXV� UDUHPHQW�� XQH� SHUOLWH� ODPHOODLUH� J«Q«UDOLV«H�
�FI�� SL�� ��� ILJ�� &��� 'HV� VWUXFWXUHV� SDUWLFXOLªUHV�� FRPPH�
OD� VWUXFWXUH� GH� :LGPDQVWDWWHQ� �FI�� SL�� ��� ILJ�� $� HW� %���
SHXYHQW� ¬WUH� OH� U«VXOWDW� G
XQH� VXUFKDXIIH� ORFDOH�� 2Q�
OHV� WURXYH� OH� SOXV� VRXYHQW� ¢� SUR[LPLW«� GHV� ]RQHV� GH�
VRXGXUH�� 1RXV� Q
DYRQV�� MXVTX
¢� SU«VHQW�� SDV� PLV� HQ�
«YLGHQFH� VXU� GH� WHOV� DFLHUV� GH� VWUXFWXUHV� ED±QLWLTXHV�
RX� PDUWHQVLWLTXHV� SRXYDQW� LQGLTXHU� O
XWLOLVDWLRQ� GH�
FHUWDLQV� WUDLWHPHQWV� WKHUPLTXHV� GH� WUHPSH�� YRORQWDLUH�
RX� DFFLGHQWHOOH�� 1RWRQV� WRXWHIRLV� TX
XQ� FHUWDLQ� QRPEUH�
G
LQIRUPDWLRQV� QH� VRQW� SOXV� DFFHVVLEOHV�� FRPSWH� WHQX�
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3/� �� �� �%� �� ,Q«JDOLW«�GDQV�OD� JURVVHXU� GX� JUDLQ�� �&� �� 0DFOHV�U«VXOWDQW� G
XQ�
WUDYDLO� ¢� IDLEOH�WHPS«UDWXUH�� ����



3/��� �� )LJXUH� $� �� ,QFOXVLRQV� GH� VFRULHV� G«IRUP«HV� SDU� OH� PDUWHODJH� ��
)LJXUH� %� �� 6RXGXUH�� �� )LJXUH� F� �� 9DULDWLRQ� GH� OD� WDLOOH� GHV� JUDLQV� GH�IHUULWH��

3/�� �� �� 6WUXFWXUH� SURFKH� GH� O
HXWHFWR°GH� �LQW«ULHXU� ¢� ���� �� GH� FDUERQH��%� �� 6WUXFWXUH�GH�:LGPDQVWDWWHQ� LQGLTXDQW� XQH� VXUFKDXIIH� ORFDOH�SUREDEOH�� &� �� 3HUOLWH� ODPHOODLUH� J«Q«UDOLV«H��

����

GH� OD� G«JUDGDWLRQ� GHV� ]RQHV� VXSHUILFLHOOHV� GH� O
REMHW��
3DU� H[HPSOH�� OD� PLVH� HQ� «YLGHQFH� G
XQ� WUDLWHPHQW� GH�F«PHQWDWLRQ� VHUDLW�G«OLFDWH��

/RUVTXH� OD� IHXLOOH� P«WDOOLTXH� SU«VHQWH� XQH� «SDLVVHXU�
LPSRUWDQWH�� RQ� FRQVWDWH� J«Q«UDOHPHQW� XQH� UHODWLYH�
K«W«URJ«Q«LW«� GH� FRQVWLWXWLRQ� �VWUXFWXUH�� LQFOXVLRQV� ���� ���

/HV� REMHWV� VRQW� ELHQ� VRXYHQW� FRQVWLWX«V� G
DVVRFLDWLRQV�GH� IHXLOOHV� P«WDOOLTXHV� SU«VHQWDQW� RX� QRQ� GHV�VWUXFWXUHV� GLII«UHQWHV� �)UDQFH� /DQRUG�� ������� &HFL� SRXUUDLW�

WUDGXLUH� OH� VRXFL� G
XQH� SOXV� JUDQGH� KRPRJ«Q«LW«� GX�
P«WDO�� EHDXFRXS� SOXV�IDFLOH� ¢� «SXUHU� ORUVTX
LO� HVW� PLQFH�

/(� )(5� $&,�5��



1RXV� REVHUYRQV� HQWUH� OHV� IHXLOOHV� GHV� VRXGXUHV�
LPSDUIDLWHV� �FI�� SL�� ��� ILJ�� $�� QRQ� LQWHUURPSXHV�� W«PRLQV�
SUREDEOHV� GH� OD� PLVH� HQ� IRUPH� GH� O
REMHW� HW� G
DXWUHV��
ORFDOHPHQW� SDUIDLWHV�� SUREDEOHPHQW� LVVXHV� GH�
O
«ODERUDWLRQ� GX� OLQJRW� GH� EDVH� SDU� UHSOLV� VXFFHVVLIV� G
XQH�
IHXLOOH� P«WDOOLTXH� �FI�� SL�� ��� ILJ�� %��� 4XHOTXHV�XQHV�
VRQW� VL� SDUIDLWHV� TX
LO� HVW� WUªV� GLIILFLOH� G
HQ� VXLYUH� OD�
OLJQH� �� HOOHV� QH� VRQW� HQ� IDLW� U«Y«O«HV� TXH� SDU� OD�
MX[WDSRVLWLRQ� GH�VWUXFWXUHV� GLII«UHQWHV� �SL�� ��� ILJ�� &���
/D� TXDOLW«� LQ«JDOH� GHV� VRXGXUHV� HQWUH� OHV� IHXLOOHV� LOOXVWUH�
OD� GLIILFXOW«� WHFKQLTXH� TXH� UHSU«VHQWH� OH� VRXGDJH��
QRWDPPHQW� GDQV� OH� FDV� G
DFLHUV� GH� VWUXFWXUH� HW� GH�
FRPSRVLWLRQV� YDUL«HV�� ,O� IDXW� HQ� SDUWLFXOLHU� «YLWHU� DX�
PD[LPXP� OD� IRUPDWLRQ� G
XQH� FRXFKH� G
R[\GH� HQWUH�
OHV� GHX[� IHXLOOHV� ¢� VRXGHU�� 4XHOTXHV� JUDLQV� GH� VLOLFH�
UHWURXY«V� ORFDOLV«V� GDQV� XQH� VRXGXUH� UHODWLYHPHQW�
JURVVLªUH� SHXYHQW� SHXW�¬WUH� LQGLTXHU� TXH� OD� WHFKQLTXH�
GX� MHW� GH� VDEOH� «WDLW� FRQQXH� �� /
HPSORL� GH� IRQGDQWV� QH�
SHXW� FHSHQGDQW�¬WUH� MXVTX
¢� SU«VHQW�LQILUP«� RX� FRQILUP«�
DYHF� FHUWLWXGH��

,,,����� 0RUSKRORJLHV�HW�PLVHV�HQ�IRUPH�

/HV� «WXGHV� SU«F«GHPPHQW� G«FULWHV� QRXV� SHUPHWWHQW�
GH� IDLUH� XQ� FHUWDLQ� QRPEUH� GH� UHPDUTXHV� FRQFHUQDQW�
OD� PLVH� HQ� IRUPH� GH� O
REMHW� VXLYDQW� OD� FRQVWLWXWLRQ� GX�
OLQJRW� GH� EDVH�TXL� SHXW� ¬WUH� FRPSRV«� ��
ᒫ G
XQH� IHXLOOH� XQLTXH� UHODWLYHPHQW� «SDLVVH�� GH�
VWUXFWXUH� VLPLODLUH�� PDLV�TXL� HVW� J«Q«UDOHPHQW�DVVH]�
K«W«URJªQH� ��
ᒫ G
XQH� DVVRFLDWLRQ� GH� IHXLOOHV� P«WDOOLTXHV� FRUUR\«HV�
YHUWLFDOHPHQW� SDU� UDSSRUW�DX� SODQ� GH� O
REMHW� �FI�� SL�� ��
ILJ�� $�� ��
ᒫ G
XQH� DVVRFLDWLRQ� GH� IHXLOOHV� FRUUR\«HV� GDQV� OH� SODQ�
GH� O
REMHW� �FI�� SL�� ��� ILJ�� %���
'DQV� FHV� GHX[� GHUQLHUV� FDV�� OHV� GLYHUVHV� IHXLOOHV�
HPSOR\«HV� �G
«SDLVVHXU� �� ¢� �� PP�� RQW� GHV� VWUXFWXUHV�
VRXYHQW� WUªV� GLII«UHQWHV� HW� RQ� REVHUYH� IU«TXHPPHQW�
O
H[LVWHQFH� G
XQH� V\P«WULH� GH� SDUW� HW� G
DXWUH� GH� OD�
VRXGXUH� P«GLDQH� �FI�� SL�� ���� LQGLTXDQW� XQ� UHSOL� SRVVLEOH�
GX� �OLQJRW�� VXU� OXL�P¬PH�� 6DQV� HQWUHU� GDQV� OH� G«WDLO�
GH� O
«WXGH� DUFK«RORJLTXH� HQWUHSULVH� HQ� SDUDOOªOH�� OH� FDV�
GH� OD� PRUSKRORJLH� GH� OD� IODPPH� GHV� SRLQWHV� GH� ODQFH�
SHXW� ¬WUH� FRQVLG«U«� ¢� WLWUH� G
H[HPSOH��
/H� FODVVHPHQW� W\SRORJLTXH� �FI�� SL�� ��� U«DOLV«� VXU� OH�
PDW«ULHO� GH� *2851$<� LQFLWH� ¢� SHQVHU� TXH�� GDQV� OD�
SOXSDUW� GHV� FDV�� OD� PRUSKRORJLH� GH� OD� IODPPH�
FRUUHVSRQG� ¢� XQH� VS«FLILFLW«� IRQFWLRQQHOOH� HW�RX� ULWXHOOH�� (Q�
HIIHW�� VXLYDQW� OH� W\SH�PRUSKRORJLTXH�� OD� PLVH� HQ� IRUPH�
GH� O
REMHW� SU«VHQWH� GHV� GLIILFXOW«V� WHFKQLTXHV� WUªV�
GLII«UHQWHV�� $LQVL�� O
«SDQRXLVVHPHQW� GH� OD� IODPPH�
GHYLHQW� G
DXWDQW� SOXV� GLIILFOH� TX
LO� HVW� LPSRUWDQW� ¢� OD�
EDVH� HW�TXH� OD� IHXLOOH� P«WDOOLTXH� HVW� GH� IDLEOH� «SDLVVHXU�
�SHUWHV� DX� IHX��� 'H� P¬PH�� OH� SURILO� GH� OD� QHUYXUH� HQ�
UDSSRUW� DYHF� OD� PRUSKRORJLH� �FI�� SL�� ��� GH� OD� IODPPH�
LPSOLTXH� GHV� RS«UDWLRQV� GH� PLVH� HQ� IRUPH� G«OLFDWHV��
6XU� FHUWDLQHV� G
HQWUH� HOOHV� �FI�� SL�� ��� W\SH� '��� OD�
QHUYXUH� HVW� WHOOHPHQW� DFFXV«H� HW� U«JXOLªUH�� WDQW� HQ�
«SDLVVHXU� TX
HQ� OLQ«DULW«�� TX
LO� QH� VHPEOH� SDV�
HQYLVDJHDEOH� GH� OD� U«DOLVHU� HQ� IRUJH� SDU� VLPSOH� PDUWHODJH��
FRPPH� QRXV� HQ� DYRQV� IDLW� O
H[S«ULHQFH�� ,O� SDUD°W� SOXV�
YUDLVHPEODEOH� TXH� OD� WHFKQLTXH� GX� PDWUL©DJH� DLW� «W«�
HPSOR\«H�� FH�TXL� VHPEOH� FRUUHVSRQGUH� SDU�DLOOHXUV� ¢� OD�
FRQILJXUDWLRQ� GH� FHUWDLQV� RXWLOV� G«FRXYHUWV� HQ� %RK¬PH�
�FI�� SL�� ��� G
DSUªV� 3OHLQHU�� �������
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3/�� �� �� $� �� 6RXGXUH� LPSDUIDLWHPHQW� U«DOLV«H�� %� �� 6RXGXUH� HW�DOLJQHPHQWV� G
LPSXUHW«V� U«Y«ODQW� OH� VHQV� GH� OD� PLVH� HQ� IRUPH�� &� �� 6RXGXUH�SUHVTXH� SDUIDLWH�PDW«ULDOLV«H�SDU�OD� MX[WDSRVLWLRQ� GH�IHXLOOHV� P«WDOOLTXHV� GH�VWUXFWXUHV�GLII«UHQWHV�� ����
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3/�� �� �� 0RUSKRORJLHV� HW� PLVHV� HQ�IRUPH� GHV� SRLQWHV�GH� ODQFH��

3/�� �� �� $� �� +\SRWKªVH� G
«ODERUDWLRQ�� %� �� ([HPSOH� G
RXWLOV� SRVVLEOHV�
G
DSUªV�5�� 3/(,1�(5�� &� �� 5HFRQVWLWXWLRQ� HQ�IRUJH��� «EDXFKH�GH� OD� QHUYXUH�
DX� G«JRUJHRLU��

0LVH�HQ�IRUPH�
G
XQH�SRLQWH�GH�ODQFH�

��

%�



&RXSHV� 0DFURJUDSKLTXHV� GH� 7DORQV�

GH� /D�QFH�

3/�� ��� �� 2Q� UHPDUTXHUD� OD� GLYHUVLW«� GHV�PLVHV� HQ� IRUPHV�� /HV�WDORQV� %�� &�� '� VRQW� HK� VRLH� mUDSSRUW«H}�� /H�WDORQ� $� SRVVªGH� XQH� VRLH� mGDQV�OD� PDVVH}��

/D� FRQIURQWDWLRQ� GH� FHV� GRQQ«HV� DYHF� FHOOHV� LVVXHV�
GHV� REVHUYDWLRQV� VWUDWLJUDSKLTXHV� HW�DQDO\WLTXHV�� ELHQ�
TX
LQVXIILVDQWHV� SRXU� OH� PRPHQW� ���� WDORQV� «WXGL«V� VXU�
XQH� SRSXODWLRQ� GH� ����� GHYUDLW� QRXV� DSSRUWHU� GDQV� XQ�
SURFKH� DYHQLU� GHV� LQIRUPDWLRQV� SDUWLFXOLªUHPHQW�
LQW«UHVVDQWHV� �FRUU«ODWLRQV�� SRXU� QRXV� SHUPHWWUH� G
DSSU«FLHU�
O
DPSOHXU� GH� O
«YROXWLRQ� WHFKQLTXH��

1RWRQV� TX
HQ� G«SLW� G
DYRLU� XWLOLV«� OHV� FRPS«WHQFHV� GH�
IRUJHURQV� DYHUWLV�� QRXV� Q
DYRQV� YUDLVHPEODEOHPHQW�
SDV� UHWURXY«� OHV� �FRXSV� GH� PDLQ�� GHV� IRUJHURQV� GH�
O
«SRTXH�� (Q� FRQV«TXHQFH�� FHUWDLQHV� GLIILFXOW«V�
UHQFRQWU«HV� DXMRXUG
KXL� QH� VRQW� SHXW�¬WUH� SDV� WRWDOHPHQW�
UHSU«VHQWDWLYHV� GH� FHOOHV� DIIURQW«HV� ¢� O
«SRTXH��

9,��&21&/86,21�
&
HVW� DYHF� EHDXFRXS� G
LQW«U¬W� TXH� QRXV� SRXUVXLYRQV�
DFWXHOOHPHQW� FHWWH� «WXGH� TXL� PRQWUH�� VL� EHVRLQ� «WDLW��
TX
LO� Q
H[LVWH� SDV� HQ� DUFK«RORJLH� G
REMHW� GH� �VHFRQGH�
FODVVH��� /D� YDOHXU�GRFXPHQWDLUH� GH� FHOXL�FL� QH�VH� WURXYH�
SDV�� HQ� HIIHW�� XQLTXHPHQW� GDQV� OD� QREOHVVH� GH� VRQ�
XWLOLVDWLRQ� RX� GDQV� VRQ� LQW«U¬W� SUDWLTXH�� /D� VLPSOLFLW«�
GH� OD� IRQFWLRQ� FDFKH� VRXYHQW�� FRPPH� QRXV� O
DYRQV�
YX�� OD� FRPSOH[LW«� GH� OD� FRQFHSWLRQ� HW� GH� O
H[«FXWLRQ��
2Q� QH� VDXUDLW� ¢� FHW� «JDUG� WURS� LQVLVWHU� VXU� OD� UHODWLYLW«�
GH� OD� QRWLRQ� GH� �GLIILFXOW«V� WHFKQLTXHV�� �� (Q� HIIHW�� OH�
FRQFHSW� GH� �VLPSOLILFDWLRQ�� �G
RSWLPLVDWLRQ�� HVW� ELHQ�
VRXYHQW� FRQGLWLRQQ«� SDU� O
HQYLURQQHPHQW� WHFKQLTXH�
HW�RX� VRFLR�«FRQRPLTXH�GH� O
H[«FXWDQW�� ����



'DQV�G
DXWUHV� FDV� �FI�� SL�� ��� W\SHV� %� HW� &�� SDU� FRQWUH��
OD� QHUYXUH� HVW� UHODWLYHPHQW� LUU«JXOLªUH� HW� LO� HVW� SUREDEOH�
TX
HOOH� DLW� «W«� DORUV� REWHQXH� SDU� PDUWHODJH�� 1RWRQV�
TXH� OD� QHUYXUDWLRQ� «WDQW� IDLWH� G
XQ� F¶W«�� LO� «WDLW� SHX�
DLV«� GH� IDLUH� O
DXWUH� F¶W«� VDQV� «FUDVHU� OD� SUHPLªUH��
P¬PH� HQ� XWLOLVDQW� OH� ERUG� GH� O
HQFOXPH�� 1RWRQV� TXH�
O
RQ� REVHUYH� IU«TXHPPHQW� XQH� GLVV\P«WULH� GH� FHQWUDJH�
VXU� OD� IODPPH� DLQVL� TX
XQ� SURORQJHPHQW� GH� O
HPSUHLQWH�
VXU� OD� GRXLOOH�� /D� U«DOLVDWLRQ� GH� FHWWH� GHUQLªUH�� TXDQW� ¢�
HOOH�� QH� SU«VHQWDLW� SDV� WURS� GH� GLIILFXOW«�� SXLVTXH�
U«VXOWDQW� SUREDEOHPHQW� �3OHLQHU�� ������ G
XQ�
«SDQRXLVVHPHQW� HQ� «YHQWDLO� GH� OD� EDVH�GX� OLQJRW� HW� G
XQ�
HQURXOHPHQW� HQ� VSLUDOH� GH� OD� IHXLOOH� DLQVL� FRQVWLWX«H� �� FH� TXH�
FRQILUPHQW� QRV� REVHUYDWLRQV� �FI�� SL�� �����

]RQH�FDUEXU«H� �SHUOLWH� ODPHOODLUH� �� IHUULWH���
]RQH�¢� JURV� JUDLQV� GH�IHUULWH��

SRXU� DFKHYHU� OD� PLVH� HQ� IRUPH�� ,O� HVW� ¢� QRWHU� TXH� OD�
VHFWLRQ� GH� OD� VRLH�� OH� SOXV� VRXYHQW� UHFWDQJXODLUH� RX�
FDUU«H�� PDLV� QRQ� URQGH�� OLPLWH� SRXUWDQW�IDYRUDEOHPHQW�
OHV� GHJU«V� GH� OLEHUW«��
3RXU� XQH� P¬PH� FDW«JRULH� GH� WDORQV�� RQ� SHXW� DXVVL�
REVHUYHU� XQH� WUªV� JUDQGH� GLYHUVLW«� GH� PLVHV� HQ� IRUPH��
SDU� H[HPSOH� SRXU� OHV� WDORQV� ¢� VRLH� UDSSRUW«H� �FI�� SL�� ����
ILJ�� %�� &� HW� '��� VHORQ� TXH� OD� VRLH� HVW� �SULVH� HQ�VDQGZLFK�� SDU� OD� IHXLOOH� P«WDOOLTXH� VXU� OH� �GHVVXV��
�FI�� SL�� ���� ILJ�� '� HW� SL�� ���� ILJ�� $�� RX� VXU� OH� F¶W«�
�FI�� SL�� ���� ILJ�� &���
/H� W\SH� GDQV� OHTXHO� OD� VRLH� HVW� OD� EDVH� G
XQ�
HQURXOHPHQW� GH� OD� IHXLOOH� P«WDOOLTXH� �FI�� SL�� ���� ILJ�� %� HW�

6RXGXUH�

6RXGXUH�

3/�� ��� �� 5HFRQVWLWXWLRQ� GH� O
HQURXOHPHQW� GH� OD� GRXLOOH� DSUªV� XQH� DQDO\VH� PLFUR�JUDSKLTXH� TXL� D� SDUWLFXOLªUHPHQW� PLV� HQ� «YLGHQFH� O
HPSORL� GH� �� IHXLOOHV� ��

,���

/HV� WDORQV� GH� ODQFHV�� HW� SOXV� SDUWLFXOLªUHPHQW� OHV� WDORQV�
¢� VRLH� �FI�� SL�� ���� SU«VHQWHQW� O
LQW«U¬W� G
¬WUH�
UHODWLYHPHQW� PDVVLIV� HW� GRQF� G
DYRLU� FRQVHUY«� XQH� JUDQGH�
SDUWLH� GH�P«WDO� QRQ� R[\G«�� /HV� WDORQV� ¢� GRXLOOH� RQW� HQ�
IDLW� SHX� G
LQW«U¬W� GX� SRLQW� GH� YXH� WHFKQRORJLTXH��
SXLVTXH� FRQVWLWX«V� G
XQ� VLPSOH� HQURXOHPHQW� G
XQH�
IHXLOOH� P«WDOOLTXH�� 3DU� FRQWUH�� OHV� WDORQV� ¢� VRLH�
SU«VHQWHQW� XQH� JUDQGH� YDUL«W«� GH� PLVH� HQ� IRUPH�� 2Q� SHXW�
G«M¢� GLVWLQJXHU� GHX[� FDW«JRULHV� VHORQ� TXH� OD� VRLH� HVW�
UDSSRUW«H� RX� QRQ�� /D� SODQFKH���� SU«VHQWH� XQ�
«FKDQWLOORQQDJH� GH� WDORQV� ¢� VRLH� UDSSRUW«H� �ILJ�� %�� &� HW� '�� HW�
XQ� WDORQ� GRQW� OD� VRLH� HVW� U«DOLV«H� GDQV� OD� PDVVH�� &HWWH�
VLPSOH� GLII«UHQFLDWLRQ�� RXWUH� XQH� GLII«UHQFH� G
RULJLQH�
SRVVLEOH�� SRXUUDLW� LQGLTXHU� XQH� UHFKHUFKH� WHFKQLTXH�
QRWDEOH�� (Q� HIIHW�� QRV� HVVDLV� GH� UHFRQVWLWXWLRQ� GH� WDORQ�
¢� VRLH� UDSSRUW«H� �FI�� SL�� ���� RQW� PLV� HQ� UHOLHI� OD�
GLIILFXOW«� ¢� U«DOLVHU� XQ� �HPPDQFKHPHQW�� VROLGH� VDQV� MHX�
GDQV� OH� F¶QH� �� ELHQ� VRXYHQW�� OD� VRLH� LQVXIILVDPPHQW�
VRXG«H� VH� G«VROLGDULVH� GX� F¶QH� GªV� TXH� O
RQ� PDUWªOH�

SL�� ���� ILJ�� %�� HVW� UHODWLYHPHQW� IU«TXHQW�� (Q� FH� TXL�
FRQFHUQH� OHV� WDORQV� GRQW� OD� VRLH� HVW� «EDXFK«H� GDQV� OD�
PDVVH� GX� OLQJRW�� GHX[� W\SHV� SULQFLSDX[� SHXYHQW� ¬WUH�
GLVWLQJX«V� ¢� FH� MRXU� �FI�� SL�� ����� /
XQ� FRUUHVSRQG� ¢�
XQH� PLVH� HQ� IRUPH� UHODWLYHPHQW� VLPSOH� DX� G«JRUJHRLU�
�/DJDUGHOOH�� ¢� SDUWLU� G
XQ� OLQJRW� GH� EDVH� GH� VHFWLRQ�
UHFWDQJXODLUH� RX� FDUU«H� �ILJ�� $��� /
DXWUH� W«PRLJQH� DX�
FRQWUDLUH� G
XQH� PLVH� HQ� IRUPH� UHODWLYHPHQW� FRPSOH[H�
�ILJ�� %���
/D� MXVWHVVH�GHV� UHFRQVWLWXWLRQV� SHXW� ¬WUH� DSSU«FL«H�VXU�
OD� SODQFKH���� ¢� SDUWLU� GH� OD� FRPSDUDLVRQ� GHV� FRXSHV�
SUDWLTX«HV� GDQV� O
REMHW� RULJLQDO� G
XQH� SDUW� HW� GDQV� OD�
UHFRQVWLWXWLRQ� G
DXWUH� SDUW��
/D� GLYHUVLW«� GHV� SURF«G«V�GH� PLVHV� HQ� IRUPH� UHQFRQWU«H�
VXU� OHV� WDORQV� GH� ODQFH� GH� *2851$<�VXU�$521'(�
LOOXVWUH� FHUWDLQHPHQW� OH� J«QLH� LQYHQWLI� GHV� IRUJHURQV� GH�
O
«SRTXH�� PDLV� W«PRLJQH� DXVVL� SUREDEOHPHQW� G
XQH�
SURYHQDQFH� WUªV� GLYHUVLIL«H��



5HFRQVWLWXWLRQ�� 7DORQV� D� VRLH� UDSSRUW«H�
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5HFRQVWLWXWLRQ�� 7DORQV� D� VRLH� GDQV� OD� PDVVH�
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7DORQV� D� VROH� UDSSRUW«H��
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'H� P¬PH�� OD� OHFWXUH� GX� GRFXPHQW� DUFK«RORJLTXH� HVW�
WULEXWDLUH� GHV� PR\HQV� HW� GH� O
HVSULW� GH� OD� UHFKHUFKH�
G
DXMRXUG
KXL�� $ILQ� GH� SU«VHUYHU� OH� SRWHQWLHO�
G
LQIRUPDWLRQ� GH� FHV� REMHWV� SDUWLFXOLªUHPHQW� YXOQ«UDEOHV� XQH� IRLV�
H[KXP«V�� LO� HVW� LQGLSHQVDEOH� GH� PHWWUH� HQ� ĕXYUH� GHV�
P«WKRGHV� GH� FRQVHUYDWLRQ� DGDSW«HV� HW� HIILFDFHV�� /HV�
«WXGHV� GDQV� FH� GRPDLQH� VRQW� SUDWLTXHPHQW� LQH[LVWDQWHV�
HW� LO� SHXW� ¬WUH� DQJRLVVDQW� GH� SHQVHU� ¢� O
«WDW� GDQV� OHTXHO�
QRXV� O«JXHURQV� ¢� OD� SRVW«ULW«� OD� SOXSDUW� GH� FHV� REMHWV�
DUFK«RORJLTXHV�P«WDOOLTXHV��

����

%,%/,2*5$3+,(�
&/((5(�� +���)�� ������� �7KH� FODVVLILFDWLRQ� RI� (DUO\� ,URQ�VPHOWLQJ�
)XUQDFHV��� 7KH� $QWLTXDULHV�-RXUQDO�� 9ROXPH� /OO�� SS�� ������
&2*+/$1�� +��+�� ������� �1RWHV� RQ� SUHKLVWRULF� DQG� (DUO\� ,URQ� LQ�
WKH� 2OG�:RUOG��� 2FFDVLRQDO�3DSHUV� RQ� 7HFKQRORJ\�� ��� 3LWW� 5LYHUV�
0XVHXP�� 8QLYHUVLW\� RI� 2[IRUG�� 6HFRQG� (GLWLRQ��
&5/-66$5'�� &�� ������� �/D� WKHUPRG\QDPLTXH� HQ� P«WDOOXUJLH��
DVSHFWV� KLVWRULTXHV� HW� SHUVSHFWLYHV� QRXYHOOHV��� 0«PRLUHV� HW� (WXGHV�
VFLHQWLILTXHV�� 5HYXH� GH� 0«WDOOXUJLH�� I«YULHU� ������ SS�� �������
)/8=,1�� 3K�� ������� �(WXGH� SDO«RP«WDOOXUJLTXH� G
DUPHV� JDXORLVHV���
5DSSRUW�GH�'($� �5XLQH� GHV� VWUXFWXUHV�P«FDQLTXHV��� 8QLYHUVLW«� GH�
7HFKQRORJLH� GH� &RPSLªJQH��
)25%(6��5��-��� ������� 6WXGLHV� LQ� $QFLHQW� 7HFKQRORJ\�� 9,,,�� /HLGHQ��
(��-�� %ULOO�� 6HFRQG� (GLWLRQ��
)5$1&(� /$125'��$�� ������� �(YROXWLRQ� GH� OD� WHFKQLTXH� GX� IHU� HQ�
(XURSH� 2FFLGHQWDOH� GH� OD� SU«KLVWRLUH� DX� 0R\HQ�$JH��� $FWHV� GX�
FROORTXH� LQWHUQDWLRQDO�� OH� IHU� ¢� WUDYHUV� OHV� ¤JHV�� $QQD�HV� GH� O
(VW��
1DQF\��
)5$1&(� /$125'�� $�� ������� �/D� IDEULFDWLRQ� GHV� «S«HV� GH� IHU�
JDXORLVHV��� 5HYXH� G
KLVWRLUH� GH� OD� VLG«UXUJLH�� WRPH�9�� RFW�ᒫ�G«F��
SS�� ���������
/$*$5'(//(��*�� 0DQXHO� GX� IRUJHURQ�� %LEOLRWKªTXH�
SURIHVVLRQQHOOH�� 3DULV�� �H� «GLWLRQ��
0$'',1�� 5��� 08+/<��-��'�� HW� :+((/(5�� 7���6�� ������� �/HV�
G«EXWV� GH� O
¤JH� GX� IHU��� 3RXU�OD� 6FLHQFH�� Qr���� G«FHPEUH�� SS�� "������
0$5(&+$/��-��5�� ������� �3URSDJDWLRQ� GX� SURF«G«� GLUHFW� GH�
IDEULFDWLRQ� GX� IHU� HW� GH� O
DFLHU� SDU� OHV� &HOWHV� HW� OHV� *HUPDLQV��� 2*$0��
7UDGLWLRQ� FH�WLTXH�� WRPH� ;;,�� Qr� ��������� MDQY���G«F�� SS�� ���������
0$5(&+$/��-��5�� ������� �3URF«G«� GH� U«GXFWLRQ� GHV� PLQHUDLV� GH�
IHU� DYHF� IRXU� VHPL�FUHXV«� HW� VRQ� H[WHQVLRQ� HQ� (XURSH� DX� G«EXW� GH�
QRWUH� ªUH��� 5HYXH� GH� 0«WDOOXUJLH�� QRYHPEUH��
02+(1�� -��3�� ������� /
¤JH� GX� )HU�HQ� $TXLWDLQH�GX� 9,,,H�DX� ,,,H� VLªFOH�
DYDQW�-��&�� 0«PRLUHV� GH� OD� 6W«�SU«KLVWRULTXH� IUDQ©DLVH�� WRPH� ����
3,$6.2:6.,��-�� ������� �/H� G«YHORSSHPHQW� GH� OD� WHFKQRORJLH�
G
DFLHU� HW� GX� IHU�HQ� 3RORJQH� G
DSUªV� OHV� H[DPHQV�P«WDOORJUDSKLTXHV�
GHV� SURGXLWV� DQFLHQV��� .ZDUWDOQLN� KLVWRU»@� QDXNL�L� WHFKQLGLQ�� QXP«UR�
VS«FLDO�� SS�� �������
3/(,1(5�� 5�� �������'LH� *UXQGODJHQ� GHU� VODYLVFKHQ� (LVHQLQGXVWULH� LQ�
GHQ� %¶KPLVFKHQ� /¤QGHUQ�� &HVNRVORYHQVND�$NDGHPLH�9HG��� 3UDKD��
3/(,1(5�� 5�� �������$OWHXURS¤LVFKHV� 6FKPLHGHKDQGZHUN�� 6WDQG� GHU�
PHWDOONXQGOLFKHQ� )RUVFKXQJ�� &HVNRVORYHQVND� $NDGHPLH� 9HG��� 3UDKD��
3/(,1(5��5��� 6&+8/=�� (��+�� ������� �8QWHUVXFKXQJHQ� DQ� .OLQJHQ�
HLVHUQHU� /D� 7ªQH�6FKZHUWHU��� 7HFKQLVFKH� %HLWUDJH� ]XU� $UFK«RORJLH��
0DLQ]�� SS�� �������
528$/(7�� 3��� 5$3,1�� $��� )/8=,1�� 3K�� HW� 85$1�� /�� �������
�6«SXOWXUHV� GX� &5$<21�¢� (&85<�/(�5(326� �0DUQH���� 0«PRLUHV� GH� OD�
6W«� G
$JULFXOWXUH�� &RPPHUFH�� 6FLHQFHV� HW� $UWV� GH� OD� 0DUQH�� &K¤��
ORQV�VXU�0DUQH��
6,021'21��*�� ������� 'X�PRGH�G
H[LVWHQFH� GHV� REMHWV� WHFKQLTXHV��
&ROO�� $QDO\VH� HW� 5DLVRQ�� 3DULV��
6877(5/,1�� &�� ������� /D�*UDQGH� )RUJH�� (GLWLRQV� G
$VVDLOO\��
7</(&27(��5��)�� ������� $� KLVWRU\� RI��0HWDOOXUJ\�� WKH� 0HWDOV� 6RFLHW\��
85$1�� /�� ������� �(WXGH� SDO«RP«WDOOXUJLTXH� G
DUPHV� JDXORLVHV���
UDSSRUW� GH� '($� �5XLQH� GHV� VWUXFWXUHV�P«FDQLTXHV��� 8QLYHUVLW«� GH�
7HFKQRORJLH� GH� &RPSLªJQH��

$�

3/� ��� �� 0LFURJUDSKLH� DYDQW� �$�� HW� DSUªV� �%�� DWWDTXH� FKLPLTXH� �1LWDO����� ���� 0LVH� HQ� «YLGHQFH� GH� O
HPSORL� G
XQ� mOLQJRW}� ¢� TXDWUH� IHXLOOHV�P«WDOOLTXHV�� 2Q� GLVWLQJXH� QHWWHPHQW� OD� VRLH� DX� FHQWUH� GH� OD� FRXSH�� 3ODQ�GH� FRXSH� SHUSHQGLFXODLUH� DX� SU«F«GHQW� SU«FLVDQW� OD� PLVH� HQ� IRUPH� GX�WDORQ� �&���


