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$P«QDJHPHQW�HW�
IRQFWLRQQHPHQW� GH� VWUXFWXUHV� GH�
VWRFNDJH� GH� OD� ILQ� GH� O
¤JH� GX�
)HU�GDQV�OH�%DVVLQ�SDULVLHQ� ��
DSSURFKH� LQWHUGLVFLSOLQDLUH�
VXU�OH�VLWH�GX�3OHVVLV�*DVVRW�
/H�%RLV�%RXFKDUG��9DO�G
2LVH��

&216758&7,21�$1'�:25.,1*�2)�
6725$*(�6758&785(6���,17(5',6&,3/,1$5<�
678'<�

0RWV�FO«V��� $UFKLWHFWXUH��VWRFNDJH��PLFURPRUSKRORJLH��SK\WROLWHV��FDUSRORJLH��/D�7ªQH�

.H\ZRUGV��� ,URQ�$JH�� VWUXFWXUHV��VWRUDJH�SLWV��PLFURPRUSKRORJ\��SK\WROLWKHV�� FDUSRORJ\�

5«VXP«�� 'DQV�OHV�VLWHV�UXUDX[�¢�YRFDWLRQ�DJULFROH��OHV�GHQU«HV�SHXYHQW�¬WUH�VWRFN«HV�DX�GHVVXV�GX�VRO�RX�GDQV�
GHV�VWUXFWXUHV�H[FDY«HV��6L�O
LQWHUSU«WDWLRQ�GH�FHV�VWUXFWXUHV�DSSDUD°W�FRQVHQVXHOOH��OD�QDWXUH�GHV�
GHQU«HV� HW�OD�GXU«H�GX�VWRFNDJH�VRQW�HQFRUH�SHX�FRQQXHV�FDU�HOOHV�VRQW�GLIILFLOHV�¢�DSSU«KHQGHU�SDU�OHV�
P«WKRGHV�WUDGLWLRQQHOOHV��&
HVW�SRXU�DSSRUWHU�GHV�«O«PHQWV�GH�U«SRQVH�¢�FHV�TXHVWLRQV�TX
XQH� «WXGH�
LQWHUGLVFLSOLQDLUH�GH�FHV�VWUXFWXUHV�D�«W«�PHQ«H�VXU�OH�VLWH�GH�OD�ILQ�GH�O
¤JH�GX�)HU�GX�3OHVVLV�*DVVRW�
/H� %RLV�%RXFKDUG����� VLORV�HW� ��IRVVHV�TXDGUDQJXODLUHV� SURIRQGHV�FRQVWLWXHQW�OH�FRUSXV�G
«WXGH�� /D�
G«PDUFKH�P«WKRGRORJLTXH� DSSOLTX«H�VH�G«FRPSRVH�HQ�WURLV�SKDVHV��� OD�SUHPLªUH�FRUUHVSRQG�¢�
O
«WXGH� PRUSKRORJLTXH�HW� VWUDWLJUDSKLTXH�ILQH� LQ� VLWX�GH�O
HQVHPEOH�GHV�VWUXFWXUHV��OD�GHX[LªPH� ¢�O
«WXGH�
HQ�GLII«U«�� HQ�ODERUDWRLUH��DYHF�GHV�DQDO\VHV�PLFURPRUSKRORJLTXHV��GHV�DQDO\VHV�GH�SK\WROLWKHV�HW�GHV�
DQDO\VHV�FDUSRORJLTXHV��/D�GHUQLªUH�SKDVH�FRQVLVWH�HQ�XQH�V\QWKªVH�GHV�GRQQ«HV�HIIHFWX«H�¢�SDUWLU�GH�
OD�FRQIURQWDWLRQ�GHV�U«VXOWDWV�GHV�GLII«UHQWHV�GLVFLSOLQHV��HIIHFWX«H�HQ�FROODERUDWLRQ�HQWUH�OHV�
DUFK«RORJXHV� HW�OHV�VS«FLDOLVWHV��/
DQDO\VH�PLFURPRUSKRORJLTXH�D�SHUPLV�GH�UHVWLWXHU�O
DPELDQFH�GHV�IRVVHV�
�SOXV� RX�PRLQV�KXPLGH�� HW� OD�QDWXUH� GHV� DP«QDJHPHQWV� �FRXYHUWXUH�WDSLV� DX� VRO�� HVVHQWLHOOHPHQW�
GDQV�OHV�VLORV��TXL�SHXYHQW�SDUWLFLSHU�¢�OD�SURWHFWLRQ�GHV�GHQU«HV��&HUWDLQHV�IRVVHV�VH�SDUWLFXODULVHQW�
SDU� OHV� U«VXOWDWV� GH� O
DQDO\VH� PLFURPRUSKRORJLTXH� HW� SDU� OHV� VSHFWUHV� SK\WROLWKDLUHV�� DLQVL�� SDU�
H[HPSOH��LO�HVW�SUREDEOH�TXH�FHUWDLQHV�G
HQWUH�HOOHV�SRXYDLHQW�¬WUH�DP«QDJ«HV�DYHF�XQH�FRXYHUWXUH�HQ�
ERLV� DX�VRO��/HV� «WXGHV�PHQ«HV� VXU�OHV�IRVVHV� TXDGUDQJXODLUHV�GRLYHQW� ¬WUH�SRXUVXLYLHV� FDU�
O
«FKDQWLOORQQDJH� HVW�U«GXLW�� (Q�UHYDQFKH�� SRXU�XQH�SDUWLH� GHV� VLORV��OHV� SUHPLHUV�U«VXOWDWV� GH� O
DSSURFKH�
LQWHUGLVFLSOLQDLUH�SHUPHWWHQW�GH�SURSRVHU�GHV�LQWHUSU«WDWLRQV�GH�VWRFNDJH�¢�FRXUW�RX�¢�ORQJ�WHUPH�HQ�
IRQFWLRQ�GHV�DP«QDJHPHQWV�HW�GH�OD�QDWXUH�GHV�UHVWHV�Y«J«WDX[�FRQVHUY«V��
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$EVWUDFW�� 2Q�UXUDO�IDUPLQJ�VLWHV��IRRGV�DUH�VWRFNHG�DERYH�JURXQG�LQ�HOHYDWHG�VWUXFWXUHV�RU�XQGHUJURXQG�LQ�
H[FDYDWHG� VWUXFWXUHV�� (YHQ� WKRXJK�WKH�IXQFWLRQ� RI�WKHVH�VWUXFWXUHV� LV�JOREDOO\�DFFHSWHG�� OLWWOH� LV�
NQRZQ�RI�WKH�IRRGVWXIIV�VWRUHG�DQG�WKH�OHQJWK�RI�WLPH�WKH\�ZHUH�VWRUHG�� LQIRUPDWLRQ�WKDW�FDQQRW�EH�
REWDLQHG�E\� WUDGLWLRQDO�PHWKRGV��$�SOXUL�GLVFLSOLQDU\�VWXG\�RI����VWRUDJH�SLWV�DQG���VTXDUH�SLWV�
IURP�WKH�/DWH�,URQ�$JH�VLWH�RI��/H�3OHVVLV�*DVVRW�/H�%RLV�%RXFKDUG��ZDV�WKXV�XQGHUWDNHQ�LQ�WKH�
SURVSHFW� RI�EULQJLQJ�QHZ�DQVZHUV�WR� WKH�TXHVWLRQ�RI�IRRGVWXIIV�DQG�VWRUDJH�� 7KH�PHWKRGRORJ\�LQFOXGHV�
WKUHH�SKDVHV��D�GHWDLOHG�LQ�VLWX�DQDO\VLV�RI�WKH�VWUXFWXUHV�PRUSKRORJ\�DQG�VWUDWLJUDSK\�� PLFURPRU��
SKRORJLFDO�� SK\WROLWKLF� DQG�FDUSRORJLFDO�DQDO\VLV�RI�VHGLPHQWV�LQ� WKH� ODERUDWRU\�DQG�ILQDOO\� WKH�
V\QWKHVLV�RI�DOO�UHVXOWV�E\� DUFKDHRORJLVWV� DQG�RWKHU�VSHFLDOLVWV�� 7KH�PLFURPRUSKRORJLFDO�DQDO\VLV�
ZDV�XVHG�WR� GHWHUPLQH�WKH�KXPLGLW\�OHYHOV�LQ�WKH�SLWV�HQYLURQPHQW�DQG�DOVR�WR� GHWHUPLQH�WKH�
SUHVHQFH� RI�DQ\�NLQG�RI�LQWHUQDO�VWUXFWXUH�WKDW�FRXOG�KDYH�SDUWLFLSDWHG�LQ�WKH�SURWHFWLRQ�RI�WKH�
IRRGVWXIIV� �URRI�RU�IORRU�FRYHULQJV���5HVXOWV�VXJJHVW�WKDW�FHUWDLQ�SLWV�KDG�VRPH�NLQG�RI�ZRRGHQ�FRYHULQJ��
7KH�VWXGLHV�FRQFHUQLQJ�WKH�VTXDUH�SLWV�DUH�VWLOO�DW�D�SUHOLPLQDU\�VWDJH��DV�WKH�VDPSOH�LV�
VWDWLVWLFDOO\� YHU\�VPDOO��+RZHYHU�IRU�VRPH�RI�WKH�VWRUDJH�SLWV�� WKH�UHVXOWV�RI�WKLV�LQWHUGLVFLSOLQDU\�VWXG\�KDYH�
EURXJKW�WRJHWKHU�LQWHUHVWLQJ�LQWHUSUHWDWLRQV�RI�VKRUW�DQG�ORQJ�WHUP�VWRUDJH�GHSHQGLQJ�RQ�WKH�SLWV�
LQWHUQDO�VWUXFWXUHV�DQG�WKH�IRRGVWXIIV�VWRUHG�ZLWKLQ��

� ,1752'8&7,21�
� 0$7�5,(/�(7�0�7+2'(�

���� 0DW«ULHO�
����� /H� VLWH�
������ /HV�VWUXFWXUHV�GH�VWRFNDJH�
/HV�VLORV�
/HV�IRVVHV�TXDGUDQJXODLUHV�

�����'«PDUFKH�G
«WXGH�
����6WUXFWXUHV�DUFK«RORJLTXHV�HW�SURWRFROH�

DQDO\WLTXH�

� 5�68/7$76�'(6�$1$/<6(6�
0,&520253+2/2*,48(6� (7�'(6�3+<72/,7+(6�
��� /D�PLFURPRUSKRORJLH�

������ /HV�VROV�G
XWLOLVDWLRQ�
������ /HV�DSSRUWV�QDWXUHOV�

��� $QDO\VH�GHV�SK\WROLWKHV�

� ,17(535�7$7,21�'(6�6758&785(6�
���� /HV�VLORV�

������� /HV�SHWLWV�VLORV�
�����/HV�IRVVHV�TXDGUDQJXODLUHV�

� ',6&866,21�(7�&21&/86,21�
��� 'LVFXVVLRQ�

6LORV�HW�VWRFNDJH�
)RVVHV�TXDGUDQJXODLUHV�HW�VWRFNDJH�

��� &RQFOXVLRQ�

%,%/,2*5$3+,(�

�� ,1752'8&7,21�

'DQV�OHV�VLWHV�UXUDX[��OD�FRQQDLVVDQFH�GHV�PRGHV�GH�
VWRFNDJH�HW�GH�FRQVHUYDWLRQ�GHV�GHQU«HV�SDUWLFLSH�¢�OD�
G«ILQLWLRQ� GX� VWDWXW� GX� VLWH� HW� ¢� VD� SODFH� GDQV� OHV�
U«VHDX[� GH� SURGXFWLRQ� HW� GH� GLIIXVLRQ�� &HV� DFWLYLW«V�
SHXYHQW�¬WUH�DSSU«KHQG«HV�HVVHQWLHOOHPHQW�SDU�O
«WXGH�
GHV�VWUXFWXUHV�GH� VWRFNDJH��W«PRLQV�LQGLUHFWV�GH�
O
RUJDQLVDWLRQ� VRFLDOH�HW�GH�VRQ�«YROXWLRQ�GXUDQW�O
¤JH�GX�)HU��
$LQVL�� OHV�JUDQGHV� VWUXFWXUHV� GH�VWRFNDJH� DSSDUDLVVHQW�
¢�OD�ILQ�GX�SUHPLHU�¤JH�GX�)HU�HW� VRQW�SDUWLFXOLªUHPHQW�
IU«TXHQWHV�¢�/D�7ªQH�DQFLHQQH��SUREDEOHPHQW�HQ�
UHODWLRQ� DYHF� XQ� G«YHORSSHPHQW� GH� OD� F«U«DOLFXOWXUH� HW�
SHXW�¬WUH� DXVVL� HQ� UDLVRQ� GH� FRQGLWLRQV� FOLPDWLTXHV�
IDYRUDEOHV��

6HORQ�O
«WDW�GHV�FRQQDLVVDQFHV�DFWXHOOHV��GHX[�
SULQFLSDX[� HQVHPEOHV� GH� VWUXFWXUHV�GH�VWRFNDJH� VRQW�
UHFRQQXV� GDQV�OHV�VLWHV�¢�YRFDWLRQ�DJULFROH�¢�O
¤JH�GX�)HU��/HV�
JUHQLHUV�VXU�SRWHDX[�FRQVWLWXHQW�OH�SUHPLHU�HQVHPEOH��
LOV�VRQW�LGHQWLIL«V�JU¤FH�¢�OD� FRQVHUYDWLRQ�HW�
O
RUJDQLVDWLRQ� GH�WURXV�GH�SRWHDX��(Q�J«Q«UDO�LOV�QH�VRQW�SDV�
DVVRFL«V� ¢�GHV�UHVWHV�WHOV�TXH�GHV�VROV�DUFK«RORJLTXHV�RX�GHV�
U«VLGXV� Y«J«WDX[�� /H� VHFRQG� HQVHPEOH� UHJURXSH� OHV�
VWUXFWXUHV� GH�VWRFNDJH�H[FDY«HV� WHOOHV�TXH� OHV�VLORV�HW�
OHV� IRVVHV� TXDGUDQJXODLUHV� RX� FHOOLHUV� VXU� OHVTXHOOHV�
SRUWH�FHWWH�«WXGH�� /HV�GLPHQVLRQV�GHV�VLORV�SHXYHQW�¬WUH�
HQ�UHODWLRQ�DYHF�OH�PRGH�GH� VWRFNDJH��� HQ�HIIHW�� G
DSUªV�
OHV�DXWHXUV�DQWLTXHV��SDU�H[HPSOH�9DUURQ��� OH� VWRFNDJH�
WUDGLWLRQQHO�HQ�VLOR�FRQFHUQH�VXUWRXW�OHV�F«U«DOHV��(OOHV�
VRQW�HQWDVV«HV�HQ�XQH�VHXOH�IRLV�GDQV�O
H[FDYDWLRQ�� SXLV�
OD�VWUXFWXUH� HVW� VFHOO«H�� /H� SRXUULVVHPHQW� GX� JUDLQ�OH�



$P«QDJHPHQW�HW� IRQFWLRQQHPHQW�GH�VWUXFWXUHV�GH�VWRFNDJH�VXU� OH� VLWH�GX� 3OHVVLV�*DVVRW� ���

0RGLIL«�G
DSUªV� )��0$57,��$�)$1�� �����

)LJ�� �� �� ORFDOLVDWLRQ� GX� VLWH�GX� 3OHVVLV�*DVVRW��9DO�G
2LVH���

ORQJ�GHV�SDURLV�FRQVRPPH�DORUV�O
R[\JªQH�HW� FU«H�
O
DPELDQFH� DQ«URELH� Q«FHVVDLUH� ¢� OD� FRQVHUYDWLRQ� ¢� ORQJ�
WHUPH�� 3RXU� G
DXWUHV� U«JLRQV� �S«QLQVXOH� ,E«ULTXH� HW�
/DQJXHGRF���XQ�PRGªOH� HVW�SURSRV«�R»�OHV�VLORV�
G
HQYLURQ� �� P��VHUDLHQW�¢�XVDJH�GRPHVWLTXH�� GH��� P�� ¢���P�� LOV�
VHUDLHQW� FRPPXQDXWDLUHV�� HW� DX�GHVVXV� GH� FH� YROXPH��
FHV� VWUXFWXUHV� DXUDLHQW� XQH� IRQFWLRQ� FRPPHUFLDOH�
�3216�%581� ������� '
DXWUHV� GHQU«HV� SRXYDLHQW� DXVVL�
¬WUH� VWRFN«HV� GDQV� GHV� YDVHV� �3OLQH� O
$QFLHQ�� ;9,,,��
UHSULV�G
DSUªV�9DUURQ���

$LQVL�� VL� O
LQWHUSU«WDWLRQ�GH� FHV� VWUXFWXUHV�HQ� WHUPH�
GH� VWRFNDJH� DSSDUD°W� FRQVHQVXHOOH�� HQ� UHYDQFKH�� OD�
QDWXUH�HW� O
«WDW�GHV�GHQU«HV� DLQVL�TXH� OD�GXU«H�GX�
VWRFNDJH� VRQW�HQFRUH�SHX�FRQQXHV�SDUFH�TX
HOOHV�VRQW�
GLIILFLOHV� ¢� DSSU«KHQGHU�SDU� OHV�P«WKRGHV� WUDGLWLRQQHOOHV��
3RXU�HVVD\HU� G
DSSRUWHU� GHV� «O«PHQWV� GH� U«SRQVH� VXU�
FHV�TXHVWLRQV�� XQH�«WXGH�D�«W«�HQWUHSULVH�VXU� OH�VLWH�GH�
OD� ILQ� GH� O
¤JH� GX� )HU� GX� 3OHVVLV�*DVVRW� /H� %RLV��
%RXFKDUG� �9DO�G
2LVH�� IRXLOO«� VRXV�OD�UHVSRQVDELOLW«�GH�
1��*LQRX[��)LJ������&H�VLWH�«WDLW�SURSLFH�¢�O
«WXGH�GX�IDLW�
GX�QRPEUH�GH�VLORV�HW�GH�IRVVHV�TXDGUDQJXODLUHV�GH�O
¤JH�
GX� )HU�� PDLV�DXVVL� GH� OD�SRVVLELOLW«� GH�SURF«GHU�¢� XQH�
DSSURFKH� LQWHUGLVFLSOLQDLUH� VXU� OHV� VROV� HW� OHV� U«VLGXV�
Y«J«WDX[�VLOLFHX[� FRQVHUY«V�GDQV�FH�PLOLHX��/D�JHVWLRQ�
GHV� DQDO\VHV� «WDLW� DVVXU«H� SDU� )��0DUWL�� OHV� DQDO\VHV�
PLFURPRUSKRORJLTXHV� SDU� &�� &DPPDV� HW� O
DQDO\VH� GHV�
SK\WROLWKHV� SDU� 3��9HUGLQ�� 8Q� WHVW� FDUSRORJLTXH� D� «W«�
HIIHFWX«�SDU�9�� 0DWWHUQH��

��0$7�5,(/�(7�0�7+2'(�

���� 0DW«ULHO�

������ /H� VLWH��)LJ�� ���

/H� VLWH� GX� 3OHVVLV�*DVVRW� /H� %RLV�%RXFKDUG� HVW� VLWX«�
GDQV�OH�9DO�G
2LVH��DX�QRUG�HVW�GH�5RLVV\�HQ�)UDQFH�� ,O� HVW�
LPSODQW«�HQ�UHERUG�GH�SODWHDX��'DQV�OHV�SURILOV�GX�VLWH��GHV�
OLPRQV�GH�SODWHDX�G
«SDLVVHXU�YDULDEOH��VXU�OHVTXHOV�VH�VRQW�
G«YHORSS«V�GHV�VROV�EUXQV�OHVVLY«V�SOXV�RX�PRLQV�DQFLHQV��
VRQW�YLVLEOHV�VRXV�O
KRUL]RQ�VXSHUILFLHO�� &HV�OLPRQV�
UHFRXYUHQW� GHV�G«S¶WV�J«RORJLTXHV�PDUQHX[�GRQW�OH� WRLW� HVW�
SDUIRLV� DWWHLQW�GDQV�OHV�FUHXVHPHQWV�DUFK«RORJLTXHV��

&H�VLWH�HVW�GLYLV«�HQ�GHX[�JUDQGHV�]RQHV��� OD�
Q«FURSROH� HVW� VLWX«H�DX�VXG�HVW�HW� O
KDELWDW�¢�FDUDFWªUH�UXUDO�DX�
QRUG�RXHVW�� /
KDELWDW� HVW� FRPSRV«� G
XQ� HQVHPEOH� GH�
VWUXFWXUHV�HQ�FUHX[��SULQFLSDOHPHQW�GHV�HQFORV�IRVVR\«V��
GHV� IRVVHV� HW� GHV� IRVV«V�� TXL� V
«FKHORQQHQW� GHSXLV� /D�
7ªQH�DQFLHQQH�MXVTX
DX�%DV�(PSLUH��&H�VLWH�QH�SU«VHQWH�
SDV�GH� VRO�G
RFFXSDWLRQ�� VHXOHV�OHV�VWUXFWXUHV� HQ� FUHX[�
FRQWLHQQHQW�GHV�FRXFKHV�DUFK«RORJLTXHV��&H�FDV�GH�
ILJXUH� HVW� WUªV�IU«TXHQW�GDQV�OHV�VLWHV� UXUDX[�GH�SODWHDX�GX�
%DVVLQ� SDULVLHQ�� /
DEVHQFH� GH� VRO� DUFK«RORJLTXH� SHXW�
U«VXOWHU�GH�GLII«UHQWV�IDFWHXUV�WHOV�TXH�O
«URVLRQ��FDU�OHV�
KRUL]RQV� GH� VXUIDFH� VRQW�DSSDXYULV� HQ� DUJLOH�HW�
IDFLOHPHQW� G«VWDELOLV«V�� RX�HQFRUH� OH�UHPDQLHPHQW�GH� OD�
VXUIDFH� SDU�OHV�PLVHV�HQ�FXOWXUH�DQFLHQQHV�RX�PRGHUQHV��
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)LJ������ OH�VLWH�GX� 3OHVVLV�*DVVRW��SODQ� GH� OD�Q«FURSROH�HW� GHV�KDELWDWV��

�������/HV�VWUXFWXUHV�GH�VWRFNDJH�

/HV�VLORV�

9LQJW�TXDWUH� VWUXFWXUHV� GH� VWRFNDJHV�� VLORV�HW� IRVVHV�
TXDGUDQJXODLUHV�� FRQVWLWXHQW�OH� FRUSXV� GH� FHWWH� «WXGH��
'DQV�O
«WDW�G
DYDQFHPHQW�GHV�WUDYDX[�VXU� OH�VLWH�� OHV�GL[��
KXLW� VLORV�VRQW�DWWULEX«V�¢�/D�7ªQH�� VDQV�SOXV�GH�
SU«FLVLRQ�� SRXU�OD�S«ULRGH�URPDLQH�DXFXQ�VLOR�Q
D�«W«�REVHUY«�
VXU� OH�VLWH�� ,O� HVW�¢�QRWHU�TXH� O
DEVHQFH�GH�VRO�
DUFK«RORJLTXH� HW�GH�UHFRXSHPHQW�HQWUH�OHV�VWUXFWXUHV�QH�SHUPHW�
SDV� GH� OHV�KL«UDUFKLVHU� GH�PDQLªUH� UHODWLYH�� &HV�
VWUXFWXUHV� HQ�FUHX[�VRQW�GH�PRUSKRORJLH�JURVVLªUHPHQW�WURQ��
FRQLTXH��HW�HOOHV�VRQW�SOXV�RX�PRLQV�«YDV«HV�¢�OD�EDVH�HW�

GDQV�OD�SDUWLH�VXS«ULHXUH��)LJ�� ����/RUV�GH�OD�IRXLOOH��GH�
ILQHV� FRXFKHV� G
RFFXSDWLRQ�� JULVHV�� OLPRQR�DUJLOHXVHV��
DYHF� GHV� OHQWLOOHV� EUXQHV�� GHV� LPSU«JQDWLRQV�
IHUUXJLQHXVHV� HW� SDUIRLV�GHV�LQFOXVLRQV�FKDUERQQHXVHV�GH�SHWLWH�
WDLOOH��RQW�«W«�REVHUY«HV�¢�OD�EDVH�GX�UHPSOLVVDJH��MXVWH�DX��
GHVVXV�GH�O
HQFDLVVDQW�GDQV�TXLQ]H�GHV�VLORV�«WXGL«V��

/RUV� GH� O
«WXGH� DUFK«RORJLTXH�� OHV� VLORV� RQW� «W«�
UHJURXS«V�HQ�TXDWUH�FODVVHV�HQ�IRQFWLRQ�GH�OHXUV�
GLPHQVLRQV� �)LJ������/HV�GLPHQVLRQV�HW�OHV�YROXPHV�FRPPH�OHV�
PRUSKRORJLHV�QH�FRQFHUQHQW�TXH�OD�SDUWLH�FRQVHUY«H�GHV�
VWUXFWXUHV�� OD� SDUWLH� VXS«ULHXUH� «WDQW�PDQTXDQWH�� /HV�
SHWLWV� VLORV�� DX� QRPEUH� GH� TXDWUH�� SU«VHQWHQW� XQ�
GLDPªWUH� ¢� OD�EDVH� GH� �����P�¢� �����P�� XQH� SURIRQGHXU�GH�
�����P� ¢� �����P� HW� XQ�YROXPH� G
HQYLURQ� �� P�� ¢� ����P��
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ᦕ�UHPEODLV�G«WULWLTXHV +�OLPRQ�YHUG¤WUH�
+�UHPEODLV�PDVVLIV�GH� PRWWHV (8� WUDFHV�RUJDQLTXHV��ERLV��
+�HIIRQGUHPHQWV�GH�SDURLV '�UHMHWV�GH�IR\HUV�
+�VROV�G
XWLOLVDWLRQ 6�UHPEODLV�DOWHUQ«V�� OLPRQ�HW�FDOFDLUH�
+�FKDUERQV %�UHPEODLV�GH� OLPRQ�IRUWHPHQWV�SHUFRO«V�
+�OLPRQ� HW�WDFKHV�YHUG¤WUHV�

)�� 0$57,��$)$1��������

6LORV�GH�WDLOOH�PR\HQQH�

�ᦔ�ᦔᦔᦔ� �� �"ᦔ����!
�

ᒹᦔ�
�?�

*UDQGV�VLORV�
ᕰWH�@HO�!EV��UYGL�UQ�

6LORV�H[FHSWLRQQHOV�

)LJ���� �� OH�VLWH� GX� 3OHVVLV�*DVVRW��FRXSHV�GHV�VLORV��

�)LJ������/HV�VLORV�PR\HQV�RQW�XQ�GLDPªWUH�FRPSULV�HQWUH�
�����P�HW������P�� OHXU�SURIRQGHXU�HVW�GH������P�¢������P�
HW� OHXU�YROXPH� G
HQYLURQ���¢� ���P�� �)LJ�� ���� /HV�JUDQGV�
VLORV� RQW�XQ�GLDPªWUH� ¢�OD�EDVH�GH� �����P�¢������P�SRXU�
XQH�SURIRQGHXU�GH������P�¢������P�HW�XQ�YROXPH�GH����P��
¢����P�� �)LJ������ /RUV� GH�OD�SKDVH� GH�WHUUDLQ��XQ�JURXSH�
GH� WURLV�VLORV� WUªV� SURFKHV�OHV�XQV�GHV� DXWUHV�VH�
GLVWLQJXDLW� SDU� OH�UHPSOLVVDJH� ������������ HW� ������� (Q� HIIHW��
O
«WXGH�GHV�FRXSHV�SDU�)�� 0DUWL�D�PRQWU«�XQH�VWUDWLJUDSKLH�
QDWXUHOOH�LQYHUV«H� GDQV�OHV�VLORV������HW� ������&HV�
FDUDFWªUHV� VXJJªUHQW�TXH�OD�FDYLW«�IRUP«H�SDU�OH�SUHPLHU�VLOR�D�
«W«�FRPEO«H�SDU�OHV�G«EODLV�GX�VHFRQG��HW�OH�VHFRQG�SDU�OHV�
G«EODLV�GX�WURLVLªPH��'HX[�VLORV��TXL�SHXYHQW�¬WUH�TXDOLIL«V�
G
H[FHSWLRQQHOV�SDU�OHXU�WDLOOH��RQW� «W«�REVHUY«V�VXU�OH�VLWH��
OHXU�GLDPªWUH� HVW�GH������P�¢������P�� OHXU�SURIRQGHXU�GH�
�����P�¢������P�HW�OHXU�YROXPH�GH����P�� ¢����P�� �)LJ������

/D�U«SDUWLWLRQ� GHV�VLORV� QH� U«YªOH� SDV�G
RUJDQLVDWLRQ�
SDUWLFXOLªUH��TXH�FH�VRLW�JOREDOHPHQW�RX�HQ�IRQFWLRQ�GHV�
GLPHQVLRQV��/HV�VWUXFWXUHV�VRQW�SULQFLSDOHPHQW�VLWX«HV�¢�

O
LQW«ULHXU�GHV�HQFORV�IRVVR\«V�GH�/D�7ªQH��PDLV�OD�
GDWDWLRQ� JOREDOH� GHV� VLORV� QH� SHUPHW� SDV�GH� G«WHUPLQHU�OD�
FRQWHPSRUDQ«LW«�HQWUH�OHV�HQFORV�HW�OHV�VLORV��)LJ������/HV�
JUDQGV�VLORV������� �����������HW������ VHPEOHQW�XQ�SHX�¢�
O
«FDUW��HW� GHX[�VLORV�PR\HQV� ������HW� ������ VRQW�
QHWWHPHQW� H[FHQWU«V�SDU�UDSSRUW�DX[�HQFORV��)LJ������PDLV�LOV�
VRQW�¢�SUR[LPLW«�GH�VWUXFWXUHV�G
KDELWDWV�GH�OD�S«ULRGH�OD�
SOXV�DQFLHQQH�GX�VLWH��

/HV�IRVVHV�TXDGUDQJXODLUHV�

/HV�VL[� IRVVHV� TXDGUDQJXODLUHV� V
«FKHORQQHQW� GH� /D�
7ªQH�DQFLHQQH� �������¢�/D�7ªQH�PR\HQQH� ������� ������
HW� ¢�/D�7ªQH�ILQDOH�"�������� �������(OOHV�VRQW�GH�SODQ�
UHFWDQJXODLUH� ¢� SDUDOO«O«SLS«GLTXH�� OH� IRQG� HVW�
JURVVLªUHPHQW� SODW�HW� OHV�SDURLV�VRQW�SHUSHQGLFXODLUHV�DX�IRQG��/D�
SURIRQGHXU� FRQVHUY«H�HVW� G
HQYLURQ������ ¢� �����P�� 6XU�OH�
WHUUDLQ�� GHV�VROV� G
RFFXSDWLRQ�RX�G
XWLOLVDWLRQ�SURFKHV�GH�
FHX[�GHV�VLORV�RQW� «W«�REVHUY«V�GDQV�WRXWHV�FHV�VWUXFWXUHV��
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5«VHDX�IRVVR\«�
,� ,� �� UH� SKDVH��7ªQH�PR\HQQH��

LO°LL� �H�SKDVH� �7ªQH�PR\HQQH�HW� ILQDOH��

+,� �H�SKDVH��7ªQH�ILQDOH��

+,� �H�SKDVH��+DXW�(PSLUH��

+OO� �H�SKDVH��%DV�(PSLUH�HW� LQG«WHUPLQ«��

�����
�����

6� !������
I� �����

1�
$�

�� ���� P��
0RGLIL«�G
DSUªV�)�� 0DUWL��$)$1��������

)LJ���� �� OH�VLWH�GX� 3OHVVLV�*DVVRW��SODQ� GH� U«SDUWLWLRQ�GHV�VLORV��
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�����

6��� 1�( 1��� 6�(�

�����

�U���� �����

,� ,� UHPEODLV�G«WULWLTXHV�
+�UHPEODLV�PDVVLIV�GH�PRWWHV�
+�HIIRQGUHPHQWV�GH�SDURLV�
+�VROV� G
XWLOLVDWLRQ�
+�OLPRQ�HW�WDFKHV� YHUG¤WUHV�
�A!�EORF�FDOFDLUH� 0RGLIL«� G
DSUªV�)��0DUWL��$I$1��������

)LJ���� �� OH�VLWH� GX� 3OHVVLV�*DVVRW��FRXSHV�GHV�IRVVHV� TXDGUDQJXODLUHV��

,O� Q
\�D�SDV� GH�WUDFHV� G
DP«QDJHPHQW� GHV� SDURLV�RX� GH�
SDUHPHQW�� &RQWUDLUHPHQW�DX[�VLORV��OHV� IRVVHV�
TXDGUDQJXODLUHV� SHUVLVWHQW� ¢� O
«SRTXH� URPDLQH�� GHX[� G
HQWUH�
HOOHV�VRQW�GDW«HV� GX�+DXW�(PSLUH� �������)LJ�� ��� ����� HW�
������)LJ�� ����/H�QRPEUH�GH�IRVVHV�TXDGUDQJXODLUHV�HW� OD�
GXU«H�GH� OD�S«ULRGH� ¢� ODTXHOOH� HOOHV�VRQW�DWWULEX«HV� QH�
SHUPHWWHQW� SDV� GH� WUDLWHU� GH� OHXU� RUJDQLVDWLRQ�� 1RXV�
SRXYRQV�MXVWH� QRWHU� TX
HOOHV� VRQW� SOXW¶W� UHJURXS«HV� ¢�
SUR[LPLW«�GHV�VWUXFWXUHV�G
KDELWDW�HW�GHV�HQFORV�IRVVR\«V�
�)LJ������/D�IRVVH������RFFXSH�XQH�VLWXDWLRQ�SDUWLFXOLªUH�
¢�O
LQW«ULHXU�GH�OD�SDOLVVDGH��HW� OD�IRVVH������TXL�HVW�WRXW�
¢�IDLW� H[FHQWU«H�SDU�UDSSRUW�DX[�HQFORV�IRVVR\«V��

�����'«PDUFKH�G
«WXGH�

/D�G«PDUFKH�P«WKRGRORJLTXH�DSSOLTX«H�¢�O
«WXGH� GHV�
VLORV�HW�GHV�IRVVHV�TXDGUDQJXODLUHV�D�«W«�FRQ©XH�GªV�OH�G«EXW�

GHV�RS«UDWLRQV�GH�WHUUDLQ��HOOH�VH� G«FRPSRVH�HQ�SOXVLHXUV�
«WDSHV�HW�IDLW� LQWHUYHQLU�GLII«UHQWHV�GLVFLSOLQHV��)LJ������

/D� SUHPLªUH� «WDSH� FRQVLVWH� HQ� XQH�«WXGH�
DUFK«RORJLTXH� ILQH� TXL�FRPSUHQG�O
DQDO\VH�GHV�IRUPHV�GHV�
VWUXFWXUHV� HQ�FUHX[�HW�XQH�«WXGH�VWUDWLJUDSKLTXH�SRXVV«H�LQ�
VLWX�� /HV�TXHVWLRQV� DUFK«RORJLTXHV� SRUWDQW� VXU� OD�
IRQFWLRQ� GHV� VLORV��O
DWWHQWLRQ� V
HVW�FRQFHQWU«H� VXU� OD�OLPLWH�
HQWUH� O
HQFDLVVDQW�HW� OH�UHPSOLVVDJH�� HW� VXU� OHV�FRXFKHV�
VLWX«HV� ¢�FHW�HQGURLW��FRXFKHV� TXL�VRQW�OHV�SOXV�
VXVFHSWLEOHV� GH�U«VXOWHU�GH�O
XWLOLVDWLRQ�SUHPLªUH�GH�OD�IRVVH��

'HV�SU«OªYHPHQWV� QRQ�SHUWXUE«V� GH� FHV� SUHPLªUHV�
FRXFKHV� G
RFFXSDWLRQ� RQW� «W«� U«DOLV«V� SRXU� O
DQDO\VH�
PLFURPRUSKRORJLTXH��,OV� RQW�«W«�HIIHFWX«V�¢�O
DSORPE�GH�
O
RXYHUWXUH�GHV�IRVVHV��O
HQGURLW�OH�SOXV�VXVFHSWLEOH�G
¬WUH�
SL«WLQ«�� /D�PLFURPRUSKRORJLH� GHV� V«GLPHQWV�
DUFK«RORJLTXHV� HVW� LVVXH� GH� OD�PLFURPRUSKRORJLH� GHV� VROV�� HOOH�
FRQVLVWH� ¢� «WXGLHU� OD� QDWXUH� GHV� V«GLPHQWV� HW� GH� OHXU�



��� ��H�&ROORTXH�GH�O
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�H� SKDVH��+DXW�(PSLUH��
�H� SKDVH��%DV�(PSLUH� HW�LQG«WHUPLQ«��

�����

����P��

0RGLIL«�G
DSUªV�)�� 0DUWL��$)$1��������

)LJ���� �� OH�VLWH�GX� 3OHVVLV�*DVVRW�� SODQ� GH�U«SDUWLWLRQ� GHV�IRVVHV�TXDGUDQJXODLUHV��

RUJDQLVDWLRQ� VXU� OH� WHUUDLQ� HW� DX[� «FKHOOHV�
PLFURVFRSLTXHV� DYHF�ODPHV�PLQFHV��&2857<H=�DO�� ������*(�HW�DO��
������ &$00$6��:$77(=�������� (OOH�SHUPHW� GH�
G«FU\SWHU� OD� KL«UDUFKLH� GHV� SURFHVVXV� S«GR�V«GLPHQWDLUHV� ¢�
O
RULJLQH�GHV� RUJDQLVDWLRQV�V«GLPHQWDLUHV��OHV�SURFHVVXV�
«WDQW�FRQWU¶O«V�SDU�OHV�DJHQWV�QDWXUHOV��SOXLH��JHO���� ��� HW�
SDU�OHV�DFWLYLW«V�KXPDLQHV��

$SUªV�V«FKDJH�HW� «WXYDJH� OHV�EORFV�GH�V«GLPHQW�VRQW�
LPSU«JQ«V�GH�U«VLQH�V\QWK«WLTXH�VRXV�YLGH��$SUªV�OD�
SRO\P«ULVDWLRQ�� XQH�SODTXHWWH� HVW� G«FRXS«H� GDQV�OH�EORF�¢�
O
DLGH�G
XQH�VFLH��/D�SODTXHWWH�HVW�IL[«H�SURYLVRLUHPHQW�¢�
XQ�SRUWH�REMHW��/D�IDFH�G«FRXYHUWH�HVW�DSODQLH�HW�SROLH�¢�
O
DPLQFLVVHXVH�� SXLV�FROO«H�G«ILQLWLYHPHQW�VXU� XQH�ODPH�

GH�YHUUH��/D�VHFRQGH�IDFH�HVW�DPLQFLH�MXVTX
¢�O
«SDLVVHXU�
GH���� ¢����XP�TXL�SHUPHW�O
REVHUYDWLRQ�HQ�
WUDQVSDUHQFH� �� OXPLªUH� SRODULV«H� QRQ� DQDO\V«H� �/1�� HW� OXPLªUH�
SRODULV«H�DQDO\V«H� �/3���8QH�ODPHOOH� GH�YHUUH�HVW�DORUV�
FROO«H� VXU� OD� SODTXHWWH�� /HV� ODPHV� PLQFHV� WHUPLQ«HV�
PHVXUHQW� ��� [� ��FP� �*8,//25(� ������� HOOHV� VRQW�
G«FULWHV�VHORQ�%8//2&.� HW� DO�� ��������

/D�PLFURPRUSKRORJLH� D� «W«� XWLOLV«H� DILQ� GH�
UHFKHUFKHU� GHV�WUDLWV� OL«V�DX�PRGH� G
XWLOLVDWLRQ�GHV�VWUXFWXUHV�
WHOV�TXH�G
«YHQWXHOV�DP«QDJHPHQWV�DX�VRO�RX�GHV�WUDFHV�
GH�SL«WLQHPHQW��/
DPELDQFH��GHJU«�G
KXPLGLW«��D�
«JDOHPHQW� «W«� DERUG«H��� HOOH� SHXW� W«PRLJQHU� GH� SUDWLTXHV�
OL«HV�DX�VWRFNDJH�SXLVTXH�O
KXPLGLW«�IDYRULVH�OD�IHUPHQ��
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2EVHUYDWLRQV�ILQHV�GHV�FRXSHV�
&ODVVLILFDWLRQ�GHV�VWUXFWXUHV�DUFK«RORJLTXHV�SDU�PRUSKRORJLH�HW�SDU�WDLOOH�

3U«OªYHPHQW�G
«FKDQWLOORQV� �DX�IRQG� GHV�VWUXFWXUHV��

�FKDQWLOORQV� QRQ� SHUWXUE«V�
�� FKHYDO�VXU�OHV�FRXFKHV�

0LFURPRUSKRORJLH�

(FKDQWLOORQV�YUDF�
$X�PLOLHX� GHV�FRXFKHV�

$QDO\VH�GHV�SK\WROLWHV�

(FKDQWLOORQV�YUDF�
$X�PLOLHX� GHV�FRXFKHV�

7HVW�FDUSRORJLTXH�
9�� 0DWWHUQH�

$P«QDJHPHQWV�
3L«WLQHPHQWV�
$PELDQFHV�

1DWXUH� HW�RUJDQLVDWLRQ�
GHV�U«VLGXV�Y«J«WDX[�

'«WHUPLQDWLRQ�GHV�U«VLGXV�
Y«J«WDX[�VLOLFHX[�

2EVHUYDWLRQ�HW�G«WHUPLQDWLRQ�
G
DXWUHV� UHVWHV�

'«WHUPLQDWLRQ�GHV�U«VLGXV�
Y«J«WDX[�VLOLFHX[�

)LJ���� �� G«PDUFKH� G
«WXGH� LQWHUGLVFLSOLQDLUH�GHV�VWUXFWXUHV�GH� VWRFNDJH��

WDWLRQ�GHV�JUDLQV�HQ�S«ULSK«ULH��OH�JUDLQ�SHXW�P¬PH�¬WUH�
KXPLGLIL«��*$67��6,*$87��������/
DQDO\VH�
PLFURPRUSKRORJLTXH� SHUPHW�«JDOHPHQW�GH�G«WHUPLQHU�OD�SU«VHQFH�HW�
O
RUJDQLVDWLRQ� GH� UHVWHV� Y«J«WDX[� PLFURVFRSLTXHV�
FRPPH� OHV� ILQV�U«VLGXV� SRXUULV� RX� OHV� SK\WROLWKHV� �HQ�
ILEUHV��HQ�OLW�RX�OHQWLOOHV��GLVV«PLQ«V�GDQV�OD�PDVVH���&HV�
DQDO\VHV�SHUPHWWHQW� G
«YDOXHU�OD�SHUWLQHQFH� G
DQDO\VHV�
SOXV�ILQHV�� HQ�SDUWLFXOLHU�FHOOH� GHV�SK\WROLWKHV�� 'HV�
SU«OªYHPHQWV� HQ�YUDF�RQW�«W«�U«DOLV«V�V\VW«PDWLTXHPHQW�DX�
FĕXU� GHV� SUHPLªUHV� FRXFKHV� GH� UHPSOLVVDJH� SRXU� FHV�
DQDO\VHV�FRPSO«PHQWDLUHV�� ,OV� RQW�«W«� HIIHFWX«V�¢�
O
HPSODFHPHQW�P¬PH�GHV�«FKDQWLOORQV�PLFURPRUSKRORJLTXHV�
DILQ�GH�SRXYRLU�FRPSDUHU�OHV�U«VXOWDWV��

/HV� SK\WROLWKHV� FRQVWLWXHQW� OH� VTXHOHWWH� VLOLFHX[�
LQWHUQH� GHV� SODQWHV�� FH� VRQW� GHV� SVHXGRPRUSKRVHV� GH�
FHOOXOHV� Y«J«WDOHV� �3,3(512� ������� /D�GLYHUVLW«�
PRUSKRORJLTXH� GH�FHV�UHVWHV�SHXW�SHUPHWWUH�GH�GLVFULPLQHU�
OD�IDPLOOH��OH�JHQUH�HW�SDUIRLV�O
HVSªFH�GH�SODQWH�RX�P¬PH�
GHV�SDUWLHV�GH�SODQWHV�/D�IRUPDWLRQ�� OD�QDWXUH�HW�
O
DERQGDQFH� GH� FHV� UHVWHV� VRQW� FRQWU¶O«V� SDU� SOXVLHXUV�
IDFWHXUV� �� OD�QDWXUH�GHV�VROV��OH� W\SH�GH� SODQWHV�HW� DXVVL� OD�
SDUWLH� GH�OD�SODQWH� �'8&+$8)285��������/
REMHFWLI�GH�
FHWWH� DQDO\VH� HVW� GRQF� GH� GLVFULPLQHU� OHV� SODQWHV� TXL�
VRQW�SU«VHQWHV�GDQV� OHV�FRXFKHV� G
RFFXSDWLRQ�� 'DQV� OH�
FDGUH� GH� FHWWH� «WXGH�� XQH� DWWHQWLRQ�SDUWLFXOLªUH� D�«W«�
DSSOLTX«H�¢�O
LGHQWLILFDWLRQ�GHV�SDUWLHV�GHV�SODQWHV��DILQ�
G
DSSU«KHQGHU� O
«WDW� GDQV� OHTXHO� OHV� GHQU«HV� «WDLHQW�
VWRFN«HV� �JUDLQV�� «SLV������&HV� DQDO\VHV� RQW� «W«�

PHQW�O
RFFDVLRQ�G
REVHUYHU�G
DXWUHV�U«VLGXV�VLOLFHX[��
'HV�DQDO\VHV�FDUSRORJLTXHV�RQW�IU«TXHPPHQW�«W«�

U«DOLV«HV�GDQV�OHV�VWUXFWXUHV�GH�VWRFNDJH��HW�SOXV�ODUJHPHQW�
GDQV� GLYHUVHV�VWUXFWXUHV� GRQW�OD�YRFDWLRQ� SRXUUDLW�¬WUH�
DJULFROH��&HV�DQDO\VHV�SRUWHQW�OH�SOXV�VRXYHQW�VXU� OH�
UHPSOLVVDJH�GX�VLOR��GRQW�RQ�VDLW�TXH�OHV�FRQVWLWXDQWV�VRQW�HQ�
SRVLWLRQ�VHFRQGDLUH� �UHPEODLV��FROOXYLRQV��� &HV�DQDO\VHV�
GHVVLQHQW�XQH�LPDJH� GHV�JUDLQHV�SU«VHQWHV� RX�
FRQVRPP«HV� VXU� OH� VLWH� SOXW¶W�TXH�OHV�GHQU«HV�VWRFN«HV�LQ�VLWX��
6XU� OH� VLWH�GX� 3OHVVLV�*DVVRW� /H� %RLV�%RXFKDUG��XQ�WHVW�
FDUSRORJLTXH�D�«W«�HIIHFWX«�SDU�9�� 0DWWHUQH��

/D�GHUQLªUH�«WDSH�GH�OD�G«PDUFKH�G
«WXGH�FRQVLVWH�HQ�
XQH� V\QWKªVH� GHV� GRQQ«HV� ¢�SDUWLU� GH�OD� FRQIURQWDWLRQ�
GHV� U«VXOWDWV� GHV� GLII«UHQWHV� GLVFLSOLQHV�� HIIHFWX«H� HQ�
FROODERUDWLRQ�HQWUH�OHV�DUFK«RORJXHV�HW� OHV�VS«FLDOLVWHV��

����6WUXFWXUHV�DUFK«RORJLTXHV�HW�SURWRFROH�DQDO\WLTXH�

/H�SURWRFROH�DQDO\WLTXH�FRPSUHQG�XQ�
«FKDQWLOORQQDJH� V\VW«PDWLTXH�GHV�VLORV�HW� GHV�IRVVHV�TXDGUDQJXODLUHV�
SRXU� OD�PLFURPRUSKRORJLH� HW� O
DQDO\VH� GHV� SK\WROLWKHV�
�)LJ�� ���� 8Q� FHUWDLQ� QRPEUH� GH�IRVVHV� VH� VRQW� DY«U«HV�
Q«JDWLYHV�SRXU�O
«WXGH�GHV�SK\WROLWKHV� �� XQ�U«VXOWDW�
Q«JDWLI� QH� VLJQLILH� SDV�Q«FHVVDLUHPHQW� O
DEVHQFH� WRWDOH� GH�
UHVWHV�� PDLV� VHXOHPHQW� TX
LOV� QH� VRQW� SDV� DVVH]�
DERQGDQWV� RX�DVVH]�ELHQ�FRQVHUY«V�SRXU�¬WUH� H[SORLW«V�� 'HV�
FRXFKHV�GH�WURLV� VLORV�PR\HQV� RQW�IDLW� O
REMHW�G
DQDO\VHV�
FDUSRORJLTXHV��
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)LJ������ SURWRFROH�DQDO\WLTXH��OLVWH�GHV�VWUXFWXUHV�HW� GHV� DQDO\VHV�SUDWLTX«HV��
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���� /D�PLFURPRUSKRORJLH�

������ /HV�VROV�G
XWLOLVDWLRQ�

4XDWUH�FDW«JRULHV�G
DFWLYLW«V�KXPDLQHV�TXL�G«FULYHQW�
OH� IRQFWLRQQHPHQW�GHV� VWUXFWXUHV� RQW�«W«� GLVFULPLQ«HV�
GDQV�OHV�IRVVHV�GH� VWRFNDJH�GX�VLWH� �� OHV�DP«QDJHPHQWV��
HVVHQWLHOOHPHQW� GHV� VROV� VRXV� FRXYHUWXUH� �� OH�
SL«WLQHPHQW�� TXL�PDUTXH�XQH�IU«TXHQWDWLRQ�GH�OD�IRVVH�HW� H[FOXW�
DORUV�OD�SRVVLELOLW«�GH�IRVVHV�VFHOO«HV��� OH�UHMHW��TXL� SHXW�
¬WUH�YRORQWDLUH� RX�QRQ��OHV�FRQVWLWXDQWV�VRQW�DORUV�
SULQFLSDOHPHQW�GHV�ILEUHV�Y«J«WDOHV��GHV�FHQGUHV�HW�GHV�
FKDUERQV� �� O
HIIRQGUHPHQW��OH�UHPEODL��

&HV�DFWLYLW«V�HW�OHXU�FRPELQDLVRQ�VRQW�¢�O
RULJLQH�GH�OD�
IRUPDWLRQ�GH� FLQT� JUDQGV�W\SHV�GH� VXUIDFH� TXL� RQW�«W«�
GLVFULPLQ«V� GDQV�OHV� ODPHV� SU«OHY«HV� GDQV� GHV� VLORV� HW�
GHV� IRVVHV� TXDGUDQJXODLUHV� GX� 3OHVVLV�*DVVRW� /H� %RLV��
%RXFKDUG��)LJ�������

7\SH���� OLW�OHQWLOOHV�GH�U«VLGXV�Y«J«WDX[�

$X�IRQG�GH� FHUWDLQHV�VWUXFWXUHV�� ¢�OD�OLPLWH� GX�
FUHXVHPHQW�� GH� ILQV� OLWV� RX� OHQWLOOHV� GH� ILEUHV� RUJDQLTXHV�
EUXQHV�HW�GH�SK\WROLWKHV�RQW�«W«�REVHUY«V�VXU�WRXWH�OD�
ODUJHXU�GH�OD�ODPH�PLQFH��/HV�U«VLGXV�EUXQV�FRUUHVSRQGHQW�
¢�GHV�IUDJPHQWV�GH�WLVVXV�Y«J«WDX[�TXL�QH�VRQW�SDV�
WRWDOHPHQW� G«FRPSRV«V�� OHV� SK\WROLWKHV� U«VXOWHQW�� TXDQW� ¢�
HX[��GH�OD�GLVSDULWLRQ�WRWDOH�GH�OD�PDWLªUH�RUJDQLTXH�GHV�
SODQWHV�� 'DQV� FHV� XQLW«V�� LOV� VRQW� HQ� FRQQH[LRQ� DQDWR��
PLTXH��FH�TXL�LQGLTXH�TX
LOV�RQW�«W«�G«SRV«V�VRXV�IRUPH�GH�
SHWLWH�ILEUHV� �LQIUD�PLOOLP«WULTXHV�OH�SOXV�VRXYHQW���$LQVL��
FKDTXH�OHQWLOOH�FRUUHVSRQG�¢�XQH�SHWLWH�ILEUH�Y«J«WDOH��

/
LQWHUSU«WDWLRQ�GH�FHV�XQLW«V�HVW�DVVH]�G«OLFDWH��'HX[�
SULQFLSDOHV�K\SRWKªVHV�SHXYHQW�¬WUH�UHWHQXHV���

XQ� DP«QDJHPHQW� GH� W\SH� OLWLªUH�Y«J«WDOH� DX� VRO�� OD�
IDLEOH�«SDLVVHXU�GH�O
XQLW«�SRXUUDLW�LQGLTXHU� TXH�OD�
FRXYHUWXUH� Y«J«WDOH�D� HQVXLWH�«W«�HQOHY«H�RX�QHWWR\«H� �� GHV�
U«VLGXV�GH�VWRFNDJH��

7\SH���� XQLW«�DYHF�LPSU«JQDWLRQV�IHUUXJLQHXVHV�HW�
U«VLGXV�RUJDQLTXHV��ERLV��DXWUHV�Y«J«WDX[��

&HV�XQLW«V�VH�G«FRPSRVHQW�HQ�GHX[�VRXV�XQLW«V�
VXSHUSRV«HV�� $� OD� EDVH�� XQ� OLW� OLPRQHX[� GRQW� O
DVSHFW� WUL«�
LQGLTXH� TX
LO�U«VXOWH� G
LQILOWUDWLRQV�G
HDX� HW� GH�
FLUFXODWLRQV� ODW«UDOHV�VRXV�XQH�FRXYHUWXUH��&$00$6�����D���/D�
SDUWLH� VRPPLWDOH�SU«VHQWH� GHV�U«VLGXV� Y«J«WDX[�RX�GHV�
LPSU«JQDWLRQV� IHUUXJLQHXVHV��&HV� GHUQLªUHV� VH�IRUPHQW�
HQ� SU«VHQFH� GH� PDWLªUH� RUJDQLTXH� HW� G
XQH� FHUWDLQH�
K\GURPRUSKLH� �&$16(&2� ������� 8QH�GLVWULEXWLRQ�
VXEKRUL]RQWDOH�GHV�LPSU«JQDWLRQV�IHUUXJLQHXVHV�PDUTXH�GHV�
QLYHDX[� GH� U«WHQWLRQ�G
KXPLGLW«�� HOOHV� SHXYHQW�
FRQVWLWXHU� GHV� LQGLFHV� GH� FRXYHUWXUHV� DX� VRO�SHX�SHUP«DEOHV�
�*«�HW�DO���������'HV�DJU«JDWV�IHUUXJLQLV«V�DYHF�XQH�IDFH�
SODQH� HW� SOXV�IRUWHPHQW� LPSU«JQ«H�SHXYHQW�PDUTXHU�OD�
SU«VHQFH�ORFDOLV«H�GH�PDWLªUH�RUJDQLTXH� �&DQVHFR�������
&DPPDV�����E���

'DQV�OH� W\SH� ��� WURLV�VRXV�W\SHV� RQW�«W«�GLVWLQJX«V� HQ�
IRQFWLRQ�GH� OD�PLFURVWUXFWXUH�HW�GH�OD�QDWXUH�GHV�WUDFHV�
RUJDQLTXHV��� OH�VRXV�W\SH�����SU«VHQWH��DX�GHVVXV�GX� OLWD��
JH� OLPRQHX[��GHV�IHUUXJLQLVDWLRQV�GLIIXVHV�RX�GH�FRQWDFW��
GHV�U«VLGXV�RUJDQLTXHV�EUXQV�TXL�VHPEOHQW�SOXW¶W�GH�W\SH�
ERLV�� HW� TXHOTXHV� FKDUERQV��� FHV� FDUDFWªUHV� VXJJªUHQW�
XQH� FRXYHUWXUH� DX� VRO� GH� W\SH� ERLV� �SODQFKHV"�
SODQFKHUV� "�� �&$00$6� ����E���� GDQV� OH�VRXV�W\SH� ����� GHV�
OHQWLOOHV� GH� SK\WROLWKHV� VRQW� LQWHUFDO«HV� GDQV� O
XQLW«�
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7\SHV�

��� /LWDJHGH�U«VLGXV�
Y«J«WDX[�

���8QLW«�DYHF� LPSU«JQDWLRQV�
IHUUXJLQHXVHV�HW� U«VLGXV�
RUJDQLTXHV��ERLV�� DXWUHV�
Y«J«WDX[��

���/LW� G
DJU«JDWV�K«W«URJªQHV�
FRPSDFW«V�

��� /LWV�FHQGUHX[�
HW� FKDUERQQHX[�

���$VVHPEODJH�DO«DWRLUH�
GH�PDW«ULDX[�QDWXUHOV� HW�RX�
DQWKURSLTXHV�K«W«URJªQHV�

&DUDFWªUHV�GHVFULSWLIV�

)LQ� OLW� GH�SK\WROLWKHV�HQ� FRQQH[LRQ�DX�FRQWDFW�GX�
VXEVWUDW��U«VLGXV� HQ�FRQQH[LRQ��SDUIRLV�JULV�DYHF�
XQ� IRUW�UHOLHI�� SDUIRLV� O«JªUHPHQW�IRQGXV�

�����/LWDJH� OLPRQHX[�DYHF�SODJHV�GH�U«VLGXV�Y«J«WDX[�
EUXQ� QRLU�ILQHPHQW�IUDJPHQW«V� HW�IHUUXJLQLV«V��� SDUIRLV�
DJU«JDWV�IHUUXJLQLV«V� DYHF�XQ� F¶W«�UHFWLOLJQH��� SRQFWXDWLRQV�
IHUUXJLQHXVHV�DX[�OLPLWHV�GLIIXVHV� �� U«VLGXV�GH�ERLV�
QRQ� RX�SHX� FKDXII«V� �� FKDUERQV�GH�ERLV�

�����/LWDJH� OLPRQHX[�DYHF�SRQFWXDWLRQV�IHUUXJLQHXVHV�
DX[�OLPLWHV�GLIIXVHV�� OHQWLOOHV�GH�SK\WROLWKHV� LQWHUFDO«V�
GDQV�O
«SDLVVHXU�� U«VLGXV�Y«J«WDX[�EUXQLIL«V�� SK\WROLWKHV�

�����/LWDJH� OLPRQHX[� DYHF�LPSU«JQDWLRQV�IHUUXJLQHXVHV�
GH�FRQWDFW�

/LW� G
RUGUH�FHQWLP«WULTXH� FRQVWLWX«�G
XQH�PDVVH�OLPRQHXVH�
GDQV�ODTXHOOH� VRQW�VHUWLV� GHV�DJU«JDWV�K«W«URJªQHV�
OHQWLFXODLUHV�RX� DUURQGLV� �VDEOHV�DUJLOHX[�� DUJLOHV�VDEOHXVHV��
OLPRQV�DUJLOR�VDEOHX[��

�����0LFURVWUXFWXUH�PDVVLYH�¢�VSRQJLHXVH��«SDLV�UHY¬WHPHQWV�
EUXQ�RUDQJH�SRXVVL«UHX[��U«VLGXV�GH�FRPEXVWLRQ� �FKDUERQV��
QRGXOHV�VLOLFHX[�IRQGXV�� DJU«JDWV�OLPRQR�DUJLOHX[�IRQGXV��
SK\WROLWKHV�FKDXII«V��

�����0LFURVWUXFWXUH�PDVVLYH��«SDLV�UHY¬WHPHQWV�EUXQ� RUDQJH�
SRXVVL«UHX[�� ILQ� P«ODQJH�GH�U«VLGXV�GH�FRPEXVWLRQ�
�FKDUERQV�QRGXOHV�VLOLFHX[�IRQGXV�� DJU«JDWV�OLPRQR�DUJLOHX[�
IRQGXV�� SK\WROLWKHV�FKDXII«V��� DJU«JDWV�QDWXUHOV� URXO«V�

0LFURVWUXFWXUH�PDVVLYH��DVVHPEODJH�DO«DWRLUH�GH�JUDQGHV�
SODJHV��SOXULFHQWLP«WULTXHV�� G
RULJLQH�QDWXUHOOH�HW�RX�
DQWKURSLTXH�GH�IRUPHV� HW� GLPHQVLRQV�GLYHUVHV�

,QWHUSU«WDWLRQ�

$P«QDJHPHQW�"�
5«VLGXV�G
XWLOLVDWLRQ� "�

6RO�VRXV�FRXYHUWXUH�
5HPSODFHPHQW�GH�OD� PDWLªUH�
RUJDQLTXH�
(PSUHLQWH�HIIHW� GH�FRQWDFW�
DYHF�GHV�PDWLªUHV�RUJDQLTXHV�
5«VLGXV�GH�ERLV�

6RO�VRXV�FRXYHUWXUH�
5HPSODFHPHQW�GH� OD�PDWLªUH�
RUJDQLTXH�
5«VLGXV�EUXQLIL«V�HW� SK\WROLWKDLUHV�

6RO�VRXV�FRXYHUWXUH� "�

3L«WLQHPHQW�HQ� DPELDQFH�KXPLGH�

5HMHW�FHQGUHX[�HW�FKDUERQQHX[�

5HMHW� FHQGUHX[�HW�FKDUERQQHX[�
SL«WLQ«�

$SSRUW�PDVVLI�
5HPEODL�"�

)LJ�� ����� OH�VLWH� GX�3OHVVLV�*DVVRW�� OHV�VROV� G
XWLOLVDWLRQ� GLVFULPLQ«V� HQ� PLFURPRUSKRORJLH�

OLPRQHXVH�HW�¢�VD�OLPLWH�VXS«ULHXUH��DVVRFL«HV�DX[�
LPSU«JQDWLRQV� IHUUXJLQHXVHV� HW� DX[�IUDJPHQWV� GH� WLVVXV�
Y«J«WDX[� EUXQV��� FHV�FDUDFWªUHV�PDUTXHQW�XQH�FRXYHUWXUH�RX�
OLWLªUH�Y«J«WDOH�GH�W\SH�QRQ�OLJQHX[�G«SRV«H�DX�VRO� �� GDQV�
OH�VRXV�W\SH������ VHXOHV�GHV�LPSU«JQDWLRQV�IHUUXJLQHXVHV�
GH�FRQWDFW�VRQW�SU«VHQWHV�¢�OD�OLPLWH�VXS«ULHXUH�GH�
O
XQLW«� OLPRQHXVH��OD�FRXYHUWXUH�D�WRWDOHPHQW�GLVSDUX��

7\SH���� 8W�G
DJU«JDWV�K«W«URJªQHV�FRPSDFW«V�

/HV� XQLW«V� GH� FH� W\SH� VRQW� FRQVWLWX«HV� G
DJU«JDWV�
K«W«URJªQHV�HQFK¤VV«V� GDQV�XQH�PDVVH� OLPRQHXVH�� /HV�
V«GLPHQWV�OHV�SOXV�PHXEOHV�RQW�«W«�KRPRJ«Q«LV«V��WDQGLV�
TXH�OHV�DJU«JDWV�SOXV�U«VLVWDQWV�RQW� «W«�URXO«V�RX�DSODWLV�
GDQV�XQ�«WDW�KXPLGH�� FHV�FDUDFWªUHV�U«VXOWHQW� GX�
SL«WLQHPHQW� �*(�HW�DO�������� &$00$6��������/D�

WXUH� VSRQJLHXVH� ¢�PDVVLYH� W«PRLJQH� GH�OD� FRDOHVFHQFH�
GHV�DJU«JDWV� HQWUH� HX[��HW� PDUTXH� DLQVL�XQH� DPELDQFH�
KXPLGH�DX�PRPHQW�GX�SL«WLQHPHQW��

7\SH���� OLWV�FHQGUHX[�HW�FKDUERQQHX[�

3OXVLHXUV�FRXFKHV�G
RFFXSDWLRQ�VRQW�FRQVWLWX«HV�GH�OLWV�
FHQGUHX[�HW� FKDUERQQHX[�� /HV�U«VLGXV� G
RULJLQH� Y«J«WDOH�
VRQW�SULQFLSDOHPHQW�GHV�FKDUERQV�HW�GHV�SK\WROLWKHV��&HV�
GHUQLHUV�VH�SU«VHQWHQW�VRXV�GLII«UHQWHV�IRUPHV��SDUIRLV�LOV�
VRQW� HQFRUH�SDUWLHOOHPHQW� HQURE«V� SDU� OD�PDWLªUH�
RUJDQLTXH� GH� OD� SODQWH�� GDQV� G
DXWUHV� FDV�� LOV� DSSDUDLVVHQW�
VHXOV��DYHF� GHV�FRQQH[LRQV�DQDWRPLTXHV�FRQVHUY«HV�� 'HV�
QRGXOHV�VLOLFHX[�IRQGXV�HQ�S«ULSK«ULH�RX�HQ�WRWDOLW«�VRQW�
«JDOHPHQW�SU«VHQWV��LOV�U«VXOWHQW�GH�OD�IRQWH� �DFFLGHQWHOOH�"�
YRORQWDLUH�"��GH�VDEOHV�VLOLFHX[��'HV�DJU«JDWV�OLPRQR�DUJL��
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3K\WROLWKHV�
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*UDPLQHDH�
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3DV�GH�FRXYHUWXUH�
DX� VRO�

&RXYHUWXUH�Y«J«WDOH��
ERLV"�

/LW� GH�SK\WROLWKHV�

5XLVVHOOHPHQW�LQILOWUDWLRQV�

5HMHWV�GH�IR\HU�

/LW�GH�SK\WROLWKHV�

$SSRUW�ERXHX[�

2XL�

1RQ�

2XL�

1RQ�

2XL�

1RQ�

1RQ�

$JU«JDWV�

%RLV�

3K\WROLWKHV�

5«VLGXV�EUXQV�

2V��FHQGUHV�
VLOLFHXVHV�

3K\WROLWKHV�U«VLGXV�
Y«J«WDX[�EUXQV�

(SLV�«SLOOHWV�

1«JDWLI�

1«JDWLI�

(SLV�«SLOOHWV�
*UDLQV� Y¬WXV�"�
��� �� ��GH�JOXPHV��
6TXHOHWWHV�VLOLFHX[�

(SLV�«SLOOHWV�
�SHX�DERQGDQWV��

1«JDWLI�

1«JDWLI�

3K\WROLWKHV�GX�
[\OªPH� �ERLV��
6SLFXOHV�«SRQJH�
�WDX[�IDLEOH��

'LDWRP«HV� �����

*UDQGV�VLORV�
�����

�����

�����

�����

5XLVVHOOHPHQW�LQILOWUDWLRQV�

&RXYHUWXUH�
Y«J«WDOH��ERLV�"�

5XLVVHOOHPHQW�

&RXYHUWXUH�Y«J«WDOH�"�

1RQ�

2XL�
�HQ� KDXW��
1RQ�

3K\WROLWKHV�� U«V��
EUXQV��FKDUERQV��
DJU«JDWV�URXO«V�

5«VLGXV�EUXQV�

5«VLGXV�EUXQV�

3K\WROLWKHV��
U«VLGXV�EUXQV�

$EVHQFH�GH�JOXPH�
*UDLQV� QXV�RX�
G«FRUWLTX«V�
1«JDWLI�

3HX�DERQGDQWHV�

(SLV�«SLOOHWV�
�SHX�DERQGDQWV��

$PLGRQ� �������

1«JDWLI�

'LFRW\O«GRQHV�������
5DSKLGHV��ERLV��
5HMHW�GH�G«FKHWV�
Y«J«WDX[�GLYHUV�

'LDWRP«HV�
�SHX�������

6LOR�H[FHSWLRQQHO�

����� 5XLVVHOOHPHQW�LQILOWUDWLRQV� 3RVVLEOH� 5«VLGXV�EUXQV��
DJU«JDWV�URXO«V�

1«JDWLI�

)LJ�� ��� �� OHV�VLORV� GX� 3OHVVLV�*DVVRW��U«VXOWDWV�DQDO\WLTXHV��PLFURPRUSKRORJLH�HW� DQDO\VHV�GHV�SK\WROLWKHV��
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OHX[�IRQGXV��SDUIRLV�P«ODQJ«V�¢�GHV�U«VLGXV�Y«J«WDX[��VRQW�
YLVLEOHV��� LO�SU«VHQWHQW�GHV�DOW«UDWLRQV�WKHUPLTXHV�GH�IRUWH�
LQWHQVLW«� �� GHV�PDW«ULDX[�VLPLODLUHV�RQW� «W«�REVHUY«V� HQ�
SODFH� VXU� G
DXWUHV� VLWHV� R»� LOV� FRQVWLWXDLHQW� OD� VROH� GH�
IR\HUV� �SDU�H[HPSOH�OH�VLWH�GH�/D�9DWLQH�RX�OHV�IR\HUV�
P«WDOOXUJLTXHV�GH�O
RSSLGXP�GH�9HUQRQ���/HV�DJU«JDWV�FRQVWLWX«V�
GH� PDW«ULDX[� OLPRQR�DUJLOHX[� UXE«IL«V� SURYLHQQHQW� GH�
]RQHV�PRLQV�FKDXII«HV� �SDURLV�GH�IRXU��SDU�H[HPSOH���

/HV�DVVHPEODJHV�GH�FKDUERQV��G
DJU«JDWV�HW�GH�SK\WR��
OLWKHV�IRQGXV�«YRTXHQW�SOXW¶W�GHV�DFWLYLW«V� VS«FLDOLV«HV��
(Q� UHYDQFKH�� OD�SU«VHQFH� GH� IUDJPHQWV� G
RV� DYHF� GHV�
DOW«UDWLRQV�WKHUPLTXHV�YDULDEOHV�HW�GH�SHWLWV�WHVVRQV�GH�
F«UDPLTXH� OHXU� FRQIªUH� XQ� FDUDFWªUH� SOXV�GRPHVWLTXH�
�5RVHQ� ������� 'DQV� WRXWHV� OHV� XQLW«V� DUFK«RORJLTXHV�
«WXGL«HV�VXU�O
KDELWDW�GX�3OHVVLV�*DVVRW��O
DEVHQFH�
G
DOW«UDWLRQ� WKHUPLTXH� GHV� XQLW«V� VRXV�MDFHQWHV�LQGLTXH� TXH�
FHV�FRQVWLWXDQWV�U«VXOWHQW� GH�UHMHWV��TX
LOV�VRLHQW�
YRORQWDLUHV� RX� QRQ�� 'HX[�VRXV�W\SHV� RQW� «W«�GLVWLQJX«V��� �� OH�
VRXV�W\SH������ HVW� FRQVWLWX«� GH� UHMHWV�OLW«V�� RX�ELHQ� HQ�
SHWLWV� SDTXHWV�� PDLV� VDQV� G«VWUXFWXUDWLRQ� DXWUH� TXH�
FHOOH� GH� O
DFWLYLW«�ELRORJLTXH� �� LO� V
DJLW� DORUV� GH�VLPSOHV�
UHMHWV��� �� GDQV�OH�VRXV�W\SH������ /HV�FHQGUHV�HW� OHV�
FKDUERQV� VRQW�ILQHPHQW�P«ODQJ«V�DX[�OLPRQV��HW�GHV�DJU«JDWV�
URXO«V� RX� DSODWLV� VRQW� SU«VHQWV��� FHV�FDUDFWªUHV�
W«PRLJQHQW� GH�OD�G«VWUXFWXUDWLRQ�GHV�UHMHWV�SDU�OH�SL«WLQHPHQW�
�*(�HW�DO�������&$00$6� �������

7\SH���� DVVHPEODJH�DO«DWRLUH�GH�PDW«ULDX[�QDWXUHOV�
RX�DQWKURSLTXHV�K«W«URJªQHV�

&H� IDFLªV� HVW� FRQVWLWX«� G
XQ� DVVHPEODJH� G
DJU«JDWV�
G
RUGUH� PLOOLP«WULTXH� ¢� FHQWLP«WULTXH� GH� PDW«ULDX[�
S«GR�V«GLPHQWDLUHV�FRUUHVSRQGDQW�¢�GHV�KRUL]RQV�
S«GRORJLTXHV� HW� ¢� GHV� FRXFKHV� J«RORJLTXHV� SU«VHQWV� GDQV�
O
HQYLURQQHPHQW� SURFKH�� /
RUJDQLVDWLRQ� DO«DWRLUH� HW� OH�
P«ODQJH� G
DJU«JDWV�QDWXUHOV� HW� DQWKURSLTXHV� LQGLTXHQW�
TX
LO� V
DJLW�G
XQ� UHPEODL� �&$00$6� ������ &$00$6�(7�
:$77(=��������'HV�OLWDJHV�G
DJU«JDWV�� TXL�SHXYHQW�¬WUH�
REVHUY«V� GDQV� O
«SDLVVHXU� GH� O
XQLW«�� PDUTXHQW� GHV�
U\WKPHV�G
DFFXPXODWLRQ��

�������/HV�DSSRUWV�QDWXUHOV�

/HV�DSSRUWV�SDU�UXLVVHOOHPHQW�RX�LQILOWUDWLRQV�ILQHV�
VH�WUDGXLVHQW�SDU�XQ�G«S¶W�GH�V«GLPHQWV�OH�SOXV�VRXYHQW�
OLPRQHX[�� GHV� DJU«JDWV� GHV� SDURLV� SHXYHQW� ¬WUH� LQFOXV�
GDQV�OD�PDVVH��FH�TXL�VXJJªUH�OD�G«VDJU«JDWLRQ�ILQH�GHV�
SDURLV�DX�IXU�HW� ¢�PHVXUH�GH�O
DFFXPXODWLRQ��&HV�DSSRUWV�
VRQW�PRG«U«V��FH� TXL�«YRTXH�GHV�FLUFXODWLRQV�G
HDX�SHX�
LPSRUWDQWHV�� HW� VRXYHQW�SHX� ELRWXUE«V�� &HV�FDUDFWªUHV�
VXJJªUHQW�TXH�OH�VRO�GH�OD�IRVVH�D�SX�¬WUH�SDUWLHOOHPHQW�
SURW«J«�GHV�LQWHPS«ULHV� SDU�XQH�WRLWXUH� RX�XQH�
IHUPHWXUH� SHUP«DEOH� �&$00$6��������

)LJ�� ����� FHOOXOH�ORQJXH� GH�JUDPLQ«H� GRPHVWLTX«H��
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/H�UXLVVHOOHPHQW�VHXO� HVW�PDW«ULDOLV«�SDU�XQ�DSSRUW�
OLPRQHX[�PDVVLI�GDQV�OHTXHO�GHV�FUR½WHV� V«GLPHQWDLUHV�
TXL�U«VXOWHQW�GH�OD�G«FDQWDWLRQ�G
HDX�VRQW�LQWHUFDO«HV��/H�
UXLVVHOOHPHQW�PDUTXH�XQ�«SLVRGH�G
RXYHUWXUH�GHV�IRVVHV��

/HV� DSSRUWV�ERXHX[�VH� WUDGXLVHQW� SDU�XQ� G«S¶W� GH�
V«GLPHQWV� QRQ�WUL«V�� PDVVLIV�� DYHF�XQH�SRURVLW«�Y«VLFX��
ODLUH�HW�SDUIRLV�FDYLWDLUH��'HV�FKHQDX[�PDUTXDQW�OD�
UHSULVH� GH� O
DFWLYLW«� ELRORJLTXH� VRQW� SDUIRLV� SU«VHQWV�� &HV�
G«S¶WV�V
DSSDUHQWHQW�¢�GHV�FROOXYLRQV�ILQHV�HW� VXJJªUHQW�
TX
LO�Q
\� D�SDV�GH�WRLWXUH�RX�GH�IHUPHWXUH�GH�OD�IRVVH��

����$QDO\VH� GHV�SK\WROLWKHV�

/HV� U«VXOWDWV� GH�O
«WXGH�GHV�SK\WROLWKHV� VRQW�¢�
GLII«UHQWV� QLYHDX[�GH�OD�FKD°QH�GH�WUDLWHPHQW� HW�GH�
FRQVHUYDWLRQ� GHV�U«VLGXV�Y«J«WDX[��)LJ�� �����/HV�SK\WROLWKHV�GH�
JOXPHV��HQYHORSSH�GX�JUDLQ��GH�JUDPLQ«HV��)LJ������VRQW�
OHV� LQGLFDWHXUV� GH� JUDPLQ«HV� FXOWLY«HV�� ,OV� VRQW�
ODUJHPHQW� GRPLQDQWV� GDQV�OD�SOXSDUW�GHV�VWUXFWXUHV� GX� VLWH��
,OV�VRQW� OHV�W«PRLQV�G
DFWLYLW«V� DJULFROHV� �526(1��������
LOV�VRQW�UHWURXY«V�HQ�JUDQGH�TXDQWLW«�GDQV�OHV�VWUXFWXUHV�
GH� VWRFNDJH� �9(5',1� ������ %52&+,(5� ������ 9HUGLQ�
������HW� «YHQWXHOOHPHQW�G
HQVLODJH�� /D�IRUWH�GRPLQDQFH�
GHV�SK\WROLWKHV�GH�JOXPHV�VXJJªUH�XQ� VWRFNDJH�GH�JUDLQ�
QRQ�G«FRUWLTX«�RX�Y¬WX��OD�SU«VHQFH�FRQMRLQWH�GH�
SK\WROLWKHV� G
HQYHORSSH�GH�JUDLQ��GH�UDFKLV�HW�GH�WLJH��FHOOXOHV�
FRXUWHV�HW� FHOOXOHV�ORQJXHV��VXJJªUH�XQ�VWRFNDJH� HQ�«SLV�
RX�HQ�«SLOOHWV��&
HVW�OH�FDV�OH�SOXV�IU«TXHQW�GDQV�OHV�VLORV�
HW� OHV�IRVVHV�TXDGUDQJXODLUHV��

/D�SOXSDUW�GHV�VTXHOHWWHV�VLOLFHX[�HVW�OH�SURGXLW�GH�OD�
G«FRPSRVLWLRQ�� GH�OD�FRPEXVWLRQ�HW�GHV� G«MHFWLRQV�
DQLPDOHV� �%52&+,(5� ������ 526(1� ������� &HUWDLQV�
VTXHOHWWHV� VLOLFHX[��GH�PRUSKRORJLH�SDUWLFXOLªUH��VRQW�OH�
U«VXOWDW� G
XQ�WUDLWHPHQW�GLVWLQFWLI�GHV�U«FROWHV�GH�F«U«DOHV��� OH�
G«SLTXDJH�DX�WULEXOXP� �$1'(5621��������

/
«WXGH�GHV�SK\WROLWKHV�D�SHUPLV�O
REVHUYDWLRQ�G
DXWUHV�
FRQVWLWXDQWV� VLOLFHX[�� OHV� GLDWRP«HV� HW� OHV� VSLFXOHV�
G
«SRQJ«V�TXL�VRQW�GHV�UHVWHV�G
RUJDQLVPHV�TXL�VH�
G«YHORSSHQW�HQ�PLOLHX�KXPLGH��'HX[�K\SRWKªVHV�SHXYHQW�H[SOLTXHU�
OHXU�SU«VHQFH��� OHV�IRVVHV�VRQW�UHVW«HV�RXYHUWHV��O
HDX�V
\�HVW�
VXIILVDPPHQW� DFFXPXO«H� SRXU�SHUPHWWUH� OD�SU«VHQFH� GH�
FHV�RUJDQLVPHV� �� OHV�U«VLGXV�VLOLFHX[�RQW�«W«�DSSRUW«V�DYHF�
GH�O
HDX��HOOH�P¬PH�U«SDQGXH�DILQ�GH�IDYRULVHU�OD�
IHUPHQWDWLRQ� GX�JUDLQ�SRXU�OH� VWRFNDJH�¢�ORQJ�WHUPH��

�� ,17(535�7$7,21�'(6�6758&785(6�

���� /HV�VLORV�

������ /HV�SHWLWV�VLORV�

/HV�SHWLWV�VLORV�VH�FDUDFW«ULVHQW�SDU�XQH�GLYHUVLW«�GHV�
FDUDFWªUHV� DX� QLYHDX� GHV� SUHPLHUV� VROV� G
RFFXSDWLRQ�

�)LJ�� �����$LQVL�OH�VLOR������QH�SU«VHQWH�¢�OD�EDVH�GX�
UHPSOLVVDJH� TX
XQ�VLPSOH� UHPEODL� �VRO�GH� W\SH� ���� OHV�
SURSRUWLRQV� GH� SK\WROLWKHV�GH� JOXPHV��GH� UDFKLV�HW� GH� WLJH�
VXJJªUHQW�TXH�GHV�«SLV�RX�GHV�«SLOOHWV�RQW�V«MRXUQ«�GDQV�
FHWWH�IRVVH��

/HV� VLORV� ��� HW� ����� SU«VHQWHQW� XQH� VXFFHVVLRQ� GH�
GHX[� VROV� G
XWLOLVDWLRQ� TXL� W«PRLJQHQW� SUREDEOHPHQW�
G
XQ�FKDQJHPHQW� G
DFWLYLW«�DX� FRXUV�GX�WHPSV� �)LJ�� ����
�����'DQV�OD�IRVVH����� XQ�OLW� GH�SK\WROLWKHV�VRXV�IRUPH�GH�
SHWLWHV�ILEUHV� D� «W«� REVHUY«�¢� OD�EDVH��FHWWH� VXUIDFH� QH�
SU«VHQWH�SDV�GH�WUDFHV�GH�IU«TXHQWDWLRQ��VRO�G
XWLOLVDWLRQ�
GH� W\SH� ��� �)LJ�� ���� ����� &HWWH� SUHPLªUH� XQLW«� HVW�
VXUPRQW«H� G
XQH� ILQH� FRXFKH� DYHF� GHV� U«VLGXV� Y«J«WDX[�
SRXUULV� HW� GHV� SK\WROLWKHV� TXL� U«VXOWHQW� GH� O
DOW«UDWLRQ�
G
XQH� FRXYHUWXUH� Y«J«WDOH� QRQ�OLJQHXVH� SL«WLQ«H� �VRO�
G
XWLOLVDWLRQ�GH�W\SH������� �)LJ������ �����/
DQDO\VH�GHV�
SK\WROLWKHV�� TXL� PRQWUH� O
DVVRFLDWLRQ� G
DPLGRQ� �FĕXU� GX�
JUDLQ��HW�GH�JOXPHV��HQYHORSSH�GX�JUDLQV���)LJ�� �����
SHUPHW� G
LGHQWLILHU� GHV�JUDLQV�Y¬WXV��)LJ�������

/D�SUHPLªUH�XQLW«�PLFURVFRSLTXH�GDQV�OH� VLOR������HVW�
PDW«ULDOLV«H� SDU� GHV� LPSU«JQDWLRQV� IHUUXJLQHXVHV� TXL�
FRUUHVSRQGHQW�SUREDEOHPHQW� ¢� XQ� VRO� VRXV� FRXYHUWXUH�
QRQ�SL«WLQ«��VRO�G
XWLOLVDWLRQ�GH�W\SH��������OH� VHFRQG�
«SLVRGH�G
XWLOLVDWLRQ�HVW�FRQVWLWX«�HVVHQWLHOOHPHQW�GH�UHMHWV�
SL«WLQHV� ¢� GRPLQDQWH� FHQGUHXVH� HW� FKDUERQQHXVH� �VRO�
G
XWLOLVDWLRQ�GH�W\SH������� �)LJ�������

/H� VLOR� ����� Q
D�IDLW� O
REMHW�TXH� G
DQDO\VHV� GH�
SK\WROLWKHV�� /HV� U«VLGXV� G
«SLV�RX� G
«SLOOHWV� VRQW� SHX�
DERQGDQWV�� LO� SHXW� V
DJLU�G
XQ� UHMHW�� 'HV�VTXHOHWWHV� VLOLFHX[�
RQW� «W«� LGHQWLIL«V�� DLQVL� TXH� GHV� GLDWRP«HV��� FHV�
GHUQLªUHV�W«PRLJQHQW�G
XQH�DPELDQFH�KXPLGH�RX�XQ�DSSRUW�
G
HDX�GDQV�OD�IRVVH� �)LJ�������

������/HV�VLORV�PR\HQV�

/HV�VLORV�PR\HQV�SU«VHQWHQW�«JDOHPHQW�XQH�GLYHUVLW«�
FHUWDLQH�DX�QLYHDX�GHV�VROV�G
XWLOLVDWLRQ� �)LJ�� ����� 'DQV�
OHV�VWUXFWXUHV������HW�������OHV�DSSRUWV�DSSDUDLVVHQW�
SOXW¶W� QDWXUHOV�� /D�EDVH� GX� UHPSOLVVDJH�GX� VLOR������
SU«VHQWH� XQ� DSSRUW� SDU� UXLVVHOOHPHQW� RX� LQILOWUDWLRQV�� HW�
O
DQDO\VH�GHV�SK\WROLWKHV�«WDLW�Q«JDWLYH��3RXU�OH�VLOR�������
OH�UHPSOLVVDJH�U«VXOWH�G
XQ�DSSRUW�ERXHX[�TXL�SHXW�
VLJQLILHU� O
DEVHQFH�GH�FRXYHUWXUH�RX� GH�WRLWXUH��O
DQDO\VH�GHV�
SK\WROLWKHV�PRQWUH�OD�SU«VHQFH�GH�GLDWRP«HV��SHX�
DERQGDQWHV�� PDLV� FRK«UHQWHV� DYHF� O
DPELDQFH� KXPLGH� GX�
G«S¶W��)LJ�� �����

/H� VLOR� ����� SU«VHQWH�GHV� WUDFHV� GH�SL«WLQHPHQW� DX�
VRO�� HW� OHV�DQDO\VHV� GH�SK\WROLWKHV� PRQWUHQW�GHV� U«VLGXV�
G
«SLV�RX�G
«SLOOHWV� �)LJ�� �����

/HV�VLORV� �����HW� �����VH�GLVWLQJXHQW�SDU�OD�SU«VHQFH�
GH� GHX[�VROV�G
XWLOLVDWLRQ� VXSHUSRV«V�� 3RXU�OH�VLOR� ������
Q«JDWLI�GX�SRLQW� GH�YXH� GHV�DQDO\VHV� GH� SK\WROLWKHV�� OH�
SUHPLHU�VRO�G
XWLOLVDWLRQ�HVW�XQ�OLW�GH�SK\WROLWKHV�G«SRV«V�



��� ��H�&ROORTXH�GH�O
$)($)�3DULV�HW� 6DLQW�'HQLV�

5HMHWV�
GH� IR\HU� ?�

E� �� VRO�G
XWLOLVDWLRQ��
U«VLGXV�Y«J«WDX[�OLW«V� F��� VRO� G
XWLOLVDWLRQ��

U«VLGXV�VLOLFHX[�

&DOFDLUH�HW� DUJLOHV� ��PP�

D��� HQFDLVVDQW�HW�EDVH�GX�
UHPSOLVVDJH�GX� VLOR������

G� �� HQFDLVVDQW��FDOFDLUH�HW�DUJLOHV� �/1��
H��� HQFDLVVDQW��

FDOFDLUH�HW� DUJLOHV� �/3��
)LJ������� /H�3OHVVLV�*DVVRW�� VLOR� ������ D��� VFDQ�GH�ODPH�PLQFH�� E�� F��G� HW� H� �� SKRWRJUDSKLHV� GH� ODPHV�PLQFHV��

VRXV�IRUPH�GH� SHWLWHV�ILEUHV�Y«J«WDOHV� �VRO� G
XWLOLVDWLRQ�
GH� W\SH���� �)LJ�� �����/H�VHFRQG�VRO�G
RFFXSDWLRQ�
FRUUHVSRQG� ¢� XQ�«SLVRGH�GH� FRXYHUWXUH� DX� VRO��SUREDEOHPHQW�
OLJQHXVH��W\SH������� �)LJ�������

/H�VLOR������HVW�FRQVWLWX«�¢�OD�EDVH�G
XQ�OLW�GH�SK\WR��
OLWKHV��VRO�G
XWLOLVDWLRQ�GH�W\SH� ����OD�VHFRQGH�XQLW«�
FRUUHVSRQG�¢�GHV�UHMHWV�GH�IR\HU�SL«WLQHV��VRO�G
XWLOLVDWLRQ�GH�
W\SH������� �)LJ������ �����/
DQDO\VH� GHV�SK\WROLWKHV�PRQWUH�
OD� SU«VHQFH� G
«SLV� RX� G
«SLOOHWV�� SHXW�¬WUH� GH� JUDLQV�
Y¬WXV�� HW�GHV� VTXHOHWWHV�VLOLFHX[�� /D�SU«VHQFH� GH�
SK\WROLWKHV� GX�[\OªPH�HVW�FRK«UHQWH�DYHF�OHV�FKDUERQV�GH�ERLV�
REVHUY«V�HQ�ODPH�PLQFH� �)LJ�������

/HV�VROV�G
XWLOLVDWLRQ�GRXEOHV� HW� VXSHUSRV«V� GHV�VLORV�
���� ������ �����HW� ����� SHXYHQW�«YHQWXHOOHPHQW�
FRUUHVSRQGUH� ¢�GHV�DFWLYLW«V� GH� VWRFNDJH� �VROV� VRXV�
FRXYHUWXUH��� SXLV�� HQVXLWH�� OHV�VWUXFWXUHV� VRQW�U«XWLOLV«HV� HW� OHV�
VROV� SL«WLQHV�� 3HQGDQW� FHW� «SLVRGH�� XQ� DXWUH� PRGH� GH�
VWRFNDJH�SRXYDLW�«YHQWXHOOHPHQW�¬WUH�SUDWLTX«�DYHF�
IU«TXHQWDWLRQ� GH� OD�IRVVH�SRXU� O
LQVWDOODWLRQ�RX�OH�
SU«OªYHPHQW� GH�GHQU«HV��

�������/HV�JUDQGV�VLORV� HW� OHV�VLORV�H[FHSWLRQQHOV�

4XDWUH� JUDQGV�VLORV�RQW�«W«�«WXGL«V��LOV�Q
RQW�FKDFXQ�
TX
XQ� VRO� G
XWLOLVDWLRQ� �)LJ�� ����� /H� VLOR� ����� SU«VHQWH�

HVVHQWLHOOHPHQW�XQ�DSSRUW�SDU�UXLVVHOOHPHQW�RX�
LQILOWUDWLRQ�� TXHOTXHV�ILQV�DJU«JDWV�LVVXV�GH�OD�G«VDJU«JDWLRQ�GHV�
SDURLV�VRQW�SU«VHQWV��/D�SU«VHQFH�G
DPLGRQ�HW� O
DEVHQFH�
GH�JOXPHV�VXJJªUHQW�TXH� GHV�JUDLQV� QXV�RX�G«FRUWLTX«V�
RQW�V«MRXUQ«�GDQV�OD�IRVVH��)LJ�� �����

/HV� VLORV� ������ ����� HW� ����� RQW� SUREDEOHPHQW� «W«�
FUHXV«V�HW�XWLOLV«V�VXFFHVVLYHPHQW��YRLU�VXSUD�HW���������
/H�VRO�G
XWLOLVDWLRQ�GH�������Q«JDWLI�SRXU�OHV�DQDO\VHV�GH�
SK\WROLWKHV�� HVW� FRQVWLWX«� G
XQH� FRXYHUWXUH� Y«J«WDOH��
SHXW�¬WUH� GX�ERLV� �)LJ�� ����� /D� EDVH�GX� UHPSOLVVDJH� GH�
����� U«VXOWH�G
XQ� DSSRUW� SDU�UXLVVHOOHPHQW� TXL�PDUTXH�
SUREDEOHPHQW� XQ� «SLVRGH� G
RXYHUWXUH� GH� OD� IRVVH�
�)LJ������� 3RXU�OHV� SK\WROLWKHV�� FH� VLOR� VH� GLVWLQJXH� GH�
WRXV�OHV�DXWUHV�SDU�OD�SU«GRPLQDQFH�GH�GLFRW\O«GRQHV�HW�
OD�SU«VHQFH�GH�U«VLGXV�GH�ERLV�TXL�«YRTXHQW�GHV�G«FKHWV�
Y«J«WDX[�GLYHUV� �)LJ�������/
DERQGDQFH�GHV�GLFRW\O«GRQHV�
SHXW�DXVVL�V
H[SOLTXHU�SDU�OHV�DSSRUWV�GH�V«GLPHQWV�
QDWXUHOV� TXL� RQW� m� FRQWDPLQ«�}� OH� IRQG�GH� OD�IRVVH��/H�
IRQFWLRQQHPHQW� GX�VLOR������HVW�PDUTX«�SDU�XQ�VRO�VRXV�
FRXYHUWXUH� Y«J«WDOH� �VRO�G
XWLOLVDWLRQ������ �)LJ�� ���� ����� /D�
QDWXUH� GHV�SK\WROLWKHV� W«PRLJQH� GH� OD�SU«VHQFH� G
«SLV�
�RX�G
«SLOOHWV��HW� OHV�GLDWRP«HV�G
XQH� DPELDQFH�KXPLGH�
RX�G
XQ�DSSRUW�G
HDX��)LJ�����������

/H� VLOR�������VHXO�VLOR� H[FHSWLRQQHO�DQDO\V«�� SU«VHQWH�
GHV�WUDFHV�G
DFWLYLW«V�KXPDLQHV�WUªV�GLVFUªWHV�TXH�FH�VRLW�
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GX�SRLQW�GH�YXH�GH�OD�PLFURVWUXFWXUH�RX�GHV�FRQVWLWXDQWV�
�)LJ�� ���� ����� /H� SUHPLHU�VRO� G
XWLOLVDWLRQ�HVW� FRQVWLWX«�
G
XQ� DSSRUW� SDU� UXLVVHOOHPHQW�� O
DPELDQFH� HVW� GRQF�
KXPLGH��VHXOV�TXHOTXHV�SHWLWV�DJU«JDWV�DSODWLV�VXJJªUHQW�
GHV�«SLVRGHV�GH�SL«WLQHPHQW��)LJ�� ��� �����

�����/HV�IRVVHV�TXDGUDQJXODLUHV�

/HV� IRVVHV� TXDGUDQJXODLUHV� VH� GLII«UHQFLHQW�
O«JªUHPHQW� GHV�VLORV�GX�SRLQW�GH�YXH�GHV�VROV�G
XWLOLVDWLRQ��PDLV�
FHV�GHUQLHUV�VRQW�«JDOHPHQW�DVVH]�GLYHUV�� ,O�Q
\�D�DXFXQ�
VRO�VRXV�FRXYHUWXUH��7URLV�IRVVHV�VXU�FLQT�SU«VHQWHQW�GHV�
U«VXOWDWV�Q«JDWLIV� SRXU� O
DQDO\VH� GHV� SK\WROLWKHV�� 'DQV�

OHV� GHX[�IRVVHV� R»� LOV� VRQW� SU«VHQWV�� OHV� U«VXOWDWV�VRQW�
SURFKHV� �)LJ�������OHV�DVVHPEODJHV�SK\WROLWKDLUHV�
VLJQLILFDWLIV� GHV� «SLV� RX� G
«SLOOHWV� �IRVVHV� ����� HW� ������ VRQW�
SU«VHQWV�� PDLV� LOV� VRQW� PRLQV� DERQGDQWV� TXH� GDQV� OHV��
VLORV��FH�TXL�SHXW�¬WUH�LQWHUSU«W«�FRPPH�XQ�UHMHW��

/HV�IRVVHV������HW� ����� SU«VHQWHQW�XQ�VRO� G
XWLOLVDWLRQ�
SL«WLQ«� �VROV�G
XWLOLVDWLRQ������ �)LJ�� �����/HV�U«VLGXV�
Y«J«WDX[� EUXQV�HW� OHV�SK\WROLWKHV�VRQW� P¬O«V� ¢�GHV� UHMHWV� GH�
IR\HU�WHOV� TXH�GHV� FKDUERQV�HW�GHV�DJU«JDWV� FKDXII«V� TXL�
RQW�«W«�LQW«JU«V�SDU�OH�SL«WLQHPHQW��FRPPH�F
«WDLW�G«M¢�OH�
FDV�GDQV�OHV�IRVVHV�GH�&RPSDQV��&$00$6��������

'DQV�OD�IRVVH� ������LO�Q
\� D�SDV�GH�U«HOOH�VXUIDFH�
G
DFWLYLW«�� OH� IRQG�U«YªOH� XQ� DSSRUW�SDU�UXLVVHOOHPHQW� R»�VRQW�

&RXYHUWXUH�
Y«J«WDOH�

$UJLOHV�
HW� VDEOHV�

�!� �� �� �U��LI�

E� �� HQFDLVVDQW�FRQVWLWX«�G
DUJLOHV�
VDEOHXVHV��VRO�G
XWLOLVDWLRQ�
PDUTX«�SDU�GHV�
LPSU«JQDWLRQV�IHUUXJLQHXVHV�

D��� HQFDLVVDQW�HW�EDVH�GX�
UHPSOLVVDJH�GX�VLOR� ����J�

)LJ����� �� /H� 3OHVVLV�*DVVRW�� VLOR�������D� �� VFDQ�GH� ODPH�PLQFH��E� �� SKRWRJUDSKLHV�GH� ODPHV�PLQFHV��



��� ��H�&ROORTXH�GH�O
$)($)�3DULV�HW� 6DLQW�'HQLV�

5XLVVHOOHPHQW��
LQILOWUDWLRQ�

&DOFDLUH�
HW�DUJLOHV� E��� DSSRUW�OLPRQHX[��

DPELDQFH�KXPLGH�

D��� HQFDLVVDQW�HW� EDVH�GX�
UHPSOLVVDJH�GX�VLOR� �����

)LJ������� /H�3OHVVLV�*DVVRW�� VLOR�������D� �� VFDQ�GH� ODPH�PLQFH�� E� �� SKRWRJUDSKLHV� GH�ODPHV�PLQFHV��

P¬O«V�TXHOTXHV�ILQV�U«VLGXV�Y«J«WDX[�HW�FKDUERQV��/H�UHVWH�
GX�UHPSOLVVDJH�HVW�FRQVWLWX«�G
XQ�DSSRUW�UDSLGH�HW�U\WKP«�
G
DJU«JDWV�GH�PDW«ULDX[�GH�FRQVWUXFWLRQ��)LJ�� �����

/D�EDVH�GX�UHPSOLVVDJH�GH�OD�IRVVH������HVW�FRQVWLWX«H�
G
XQ� DSSRUW� SDU�LQILOWUDWLRQ� VXJJ«UDQW� OD�SU«VHQFH� G
XQH�
FRXYHUWXUH�DX�VRO��PDLV� LO�QH�UHVWH�SDV�GH�WUDFHV�GH�FHWWH�
GHUQLªUH��)LJ������ �����&HWWH�SUHPLªUH�XQLW«�HVW�VXUPRQW«H�
G
XQ�OLW�GH�FKDUERQV�DXTXHO�DGKªUHQW�HQFRUH�GHV�DJU«JDWV�
GH�WHUUH�TXL�RQW�VXEL�GHV�DOW«UDWLRQV�WKHUPLTXHV��)LJ�� ����
����� &HV� FDUDFWªUHV� LQGLTXHQW� TXH� OH� ERLV� D� EU½O«� DX�
FRQWDFW�GH�FHV�V«GLPHQWV��OD�SU«VHQFH�G
DJU«JDWV�DYHF�GHV�
U«VLGXV� Y«J«WDX[� LQGLTXH� TX
LO� V
DJLW� GH� PDW«ULDX[� GH�
FRQVWUXFWLRQ�HQ�ERLV�HW�WHUUH� �WRUFKLV�"���6D�SU«VHQFH�GDQV�
OD�IRVVH� U«VXOWH�VRLW�G
XQ�UHPEODL��VRLW�G
XQ�HIIRQGUHPHQW�
GH�SDURL�RX�GH�WRLWXUH��/D�SU«VHQFH�GH�GLDWRP«HV�FRQFRUGH�
DYHF�OHV�LQILOWUDWLRQV�GH�OD�EDVH��HW� OHV�SK\WROLWKHV�GH�ERLV�
DYHF�OHV�DSSRUWV�FKDUERQQHX[��)LJ�OO��)LJ�������

/D�IRVVH������SU«VHQWH�XQH�DPELDQFH�GX�VRO�SOXV�
KXPLGH� TXH�OHV�DXWUHV��$�OD�EDVH�GX�UHPSOLVVDJH��TXHOTXHV�SHWLWV�
DJU«JDWV� URXO«V� �JUDQXOHV� FKDXII«V�� SHXYHQW� «YRTXHU�OH�

SL«WLQHPHQW��VROV�G
XWLOLVDWLRQ�GH�W\SH�����/H�UHVWH�GX�
UHPSOLVVDJH� REVHUY«�VH� GLYLVH�HQ� GHX[�XQLW«V�TXL�VH�
GLII«UHQFLHQW�SDU�OD�WH[WXUH� �SOXV�DUJLOHXVH�¢�OD�EDVH��SOXV�
OLPRQHXVH� GDQV�OD�SDUWLH�VXS«ULHXUH���

'DQV�FHV�GHX[�XQLW«V��OD�SDUWLFXODULW«�HVW�OD�SU«VHQFH�
GH�FRQVWLWXDQWV�RUJDQLTXHV� DERQGDQWV�� ,O�V
DJLW�GH�
IUDJPHQWV� G
RV�� GH�U«VLGXV�Y«J«WDX[�� HW� GH�ILQV� JUDQXOHV�GH�
FRSUROLWKHV��OD�SU«VHQFH�GH�YLYLDQLWH�W«PRLJQH�«JDOHPHQW�
GX�FDUDFWªUH�RUJDQLTXH�GX�UHPSOLVVDJH��HW�SUREDEOHPHQW�
GH�OD�SU«VHQFH�GH�G«MHFWLRQV��)LJ�� �����

��',6&866,21� (7�&21&/86,21�

��� �� 'LVFXVVLRQ�

6LORV�HW�VWRFNDJH�

3RXU�OD�QDWXUH� GHV�GHQU«HV�� OD�SU«VHQFH�GH� F«U«DOHV�
FXOWLY«HV�HVW�ODUJHPHQW�DWWHVW«H�SDU�OHV�SK\WROLWKHV��HOOHV�
RQW�GRQF�SX� ¬WUH�VWRFN«HV�GDQV�OHV�VLORV�� /D� FRQVRPPD��
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6WUXFWXUH�

)RVVH�

�����

�����

�����

�����

�����

0LFURPRUSKRORJLH�

6RO�G
XWLOLVDWLRQ�
6RO�QRQ� FRXYHUW�

5XLVVHOOHPHQW�

5HPEODL�HIIRQGUHPHQW�
GH�PDW«ULDX[�
GH�FRQVWUXFWLRQ�

,QILOWUDWLRQV� OLPRQHXVHV�
&RXYHUWXUH� "�

$SSRUW� UDSLGH�
5HPEODL�

6RO�QRQ� FRXYHUW�

3L«WLQHPHQW�
2XL�

1RQ�

1RQ�

1RQ�

3RVVLEOH�¢�OD�
EDVH�

2XL�

&RQVWLWXDQWV�

5«V��EUXQV�� FE��
SK\WROLWKHV�� UHMHW�GH�
IR\HU��VLOLFH�IRQGXH��
PRG«U«V�

5«VLGXV�EUXQV��
FKDUERQV�

FKDUERQV��SK\WROLWKHV��
WHUUH� UXE«IL«H�

3K\WROLWKHV�

5«VLGXV�EUXQV��
UDUHV� SK\WROLWHV�
2V��YLYLDQLWH��
LPSU«JQDWLRQV�
SKRVSKDU«HV�
5«VLGXV�EUXQV��
UDUHV� SK\WROLWHV��
JUDLQHV� "� VLOLFH�
IRQGXH�� DJU«JDWV�
RUJDQLTXHV�FKDXII«V�

$QDO\VH�GHV�SK\WROLWKHV�

*UDPLQHDH� $XWUHV�

1«JDWLI�

1«JDWLI�

(SLV�«SLOOHWV�
SHX�DERQGDQWV�
5HMHW� "�
6TXHOHWWHV�VLOLFHX[�

3K\WROLWKHV�GX�
[\OªPH� �ERLV�������

'LDWRP«HV� �����

1«JDWLI�

�SLV�«SLOOHWV�
SHX�DERQGDQWV�
5HMHW�"�

)LJ������� OHV� IRVVHV�TXDGUDQJXODLUHV�GX� 3OHVVLV�*DVVRW�� U«VXOWDWV�DQDO\WLTXHV��PLFURPRUSKRORJLH� HW�DQDO\VHV�GHV� SK\WROLWKHV��

WLRQ�VXU� OH� VLWH� G
DPLGRQQLHU��G
RUJH�� G
DYRLQH� HW� GH�EO«�
WHQGUH� HVW� PLVH� HQ� «YLGHQFH� SDU�OD� FDUSRORJLH� �«WXGH�
U«DOLV«H�SDU�9��0DWWHUQH���/HV�DQDO\VHV�GH�SK\WROLWKHV�
SHUPHWWHQW� GH� VXJJ«UHU� GHV� F«U«DOHV� ¢�GLII«UHQWV� «WDWV� GH�
WUDQVIRUPDWLRQ� �� HQ�HIIHW�LO�\�D�GHV�JUDLQV�Y¬WXV��GHV�JUDLQV�
QXV�RX�G«FRUWLTX«V��GHV�«SLV�RX�GHV�«SLOOHWV��

/H�PRGH�HW� OD�GXU«H�GX�VWRFNDJH�VRQW�HQFRUH�WUªV�
GLIILFLOHV� ¢�HVWLPHU�� PDLV�QRXV� DYRQV�WRXW� GH�P¬PH� YRXOX�
SURSRVHU��SRXU�OHV�VLORV��GHV�LQGLFHV�HW�GHV�SLVWHV�¢�WHVWHU�
ORUV�G
«WXGHV�IXWXUHV�� /HV�VROV�G
XWLOLVDWLRQ�GH�W\SH� OLW� GH�
SK\WROLWKHV�QRQ�SL«WLQ«� Q
RQW�«W«� REVHUY«V�TXH�GDQV�OHV�
VLORV��HW� VXU� OH�VLWH�GX�3OHVVLV�*DVVRW�/H� %RLV�%RXFKDUG�
GDQV�OHV�SHWLWHV�HW� PR\HQQHV�VWUXFWXUHV�GRQW�OH�YROXPH�
HVW� LQI«ULHXU�¢� ���P��� ,OV�VRQW� DVVRFL«V�¢�GHV�SK\WROLWKHV�
G
«SLV�RX�G
«SLOOHWV�HW�GH�JUDLQV�Y¬WXV��&HV�GLII«UHQWV�
FDUDFWªUHV� SHUPHWWHQW� G
HQYLVDJHU� XQ� VWRFNDJH� ¢� ORQJ� WHUPH�
VHORQ� OH� PRGH� WUDGLWLRQQHOOHPHQW� G«FULW� �*5$16$5�
�������/HV�DSSRUWV�KXPLGHV�DVVRFL«V�RX�QRQ�DX[�GLDWRP«HV�
SHXYHQW� VXJJ«UHU�TXH�OHV�IRVVHV� VRQW�UHVW«HV� RXYHUWHV�RX�
TXH�GHV�DSSRUWV�G
HDX�RQW� «W«�HIIHFWX«V�SRXU�IDYRULVHU�OD�
IHUPHQWDWLRQ�GHV�JUDLQV��PDLV��GDQV�O
«WDW�GH�O
DYDQFHPHQW�
GHV�WUDYDX[��FHWWH�K\SRWKªVH�Q
HVW�SDV�«WD\«H��

/HV�JUDQGV�VLORV�HW� OHV�VLORV�H[FHSWLRQQHOV�SU«VHQWHQW�
GHV� DPELDQFHV� KXPLGHV�� LO� \� D� SHX� GH� FRQVWLWXDQWV�

DQWKURSLTXHV�HW� OH�SL«WLQHPHQW�HVW�UDUH�RX�DEVHQW��'DQV�
GHX[�FDV��GHV�FRXYHUWXUHV�Y«J«WDOHV�DX�VRO�RQW�«W«�
GLVFULPLQ«HV�� &HV� FDUDFWªUHV�LQGLTXHQW� TX
LO� QH� V
DJLW�SDV� GH�
m� JDUGH�PDQJHU�}� WUªV� IU«TXHQW«V�� /
DVSHFW� GLIIXV� GHV�
WUDFHV�KXPDLQHV� VHPEOH�VXJJ«UHU� XQH� GXU«H�FRXUWH� GH�
VWRFNDJH�RX�GHV�SU«OªYHPHQWV�UDUHV��

)RVVHV�TXDGUDQJXODLUHV�HW�VWRFNDJH�

/HV� IRVVHV� TXDGUDQJXODLUHV� V
RUJDQLVHQW� HQ� GHX[�
JURXSHV��'DQV�OH�SUHPLHU�JURXSH�� OH�SUHPLHU�VRO�
G
RFFXSDWLRQ� HVW� SL«WLQ«�� /D� IU«TXHQWDWLRQ� GHV� IRVVHV� LQGLTXH�
TX
HOOHV�Q
«WDLHQW�SDV�VFHOO«HV��FHV�IRVVHV�«YRTXHQW�GRQF�GHV�
JDUGH�PDQJHU�RX�GHV�FHOOLHUV�R»�O
RQ�GHVFHQG�DVVH]�VRXYHQW�
SRXU�SU«OHYHU�GHV� GHQU«HV� �&$00$6������� &$00$6� (7�
:$77(=��������/HV�FRQVWLWXDQWV��OH�SOXV�VRXYHQW�DSSRUW«V�
VRXV�OHV�SLHGV��VRQW�DORUV�XQ�«FKR�GHV�DFWLYLW«V�SUDWLTX«HV�
SUªV�GHV�IRVVHV�� ,O� V
DJLW�OH�SOXV�VRXYHQW�GH�FHQGUHV��
FKDUERQV� HW� DJU«JDWV�UXE«IL«V��HW� LO�HVW�SUREDEOH�TXH�OHXU�
DERQGDQFH� HVW�SURSRUWLRQQHOOH� ¢�O
LQWHQVLW«�GHV�DFWLYLW«V�TXL�VH�
G«URXOHQW�¢�SUR[LPLW«��&H�W\SH�GH�VRO�G
XWLOLVDWLRQ�Q
HVW�SDV�
VS«FLILTXH�¢�O
¤JH�GX�)HU�� OHV�GHX[�IRVVHV�TXDGUDQJXODLUHV�
GX�+DXW�(PSLUH�VXU�OH�VLWH�GX�3OHVVLV�*DVVRW�VRQW�VLPLODLUHV�
�IRVVHV������HW������� DLQVL�TXH�GHV�IRVVHV�GX� ,HU� HW�,,H�V�� GX�



��� ��H�&ROORTXH�GH�O
$)($)�3DULV�HW� 6DLQW�'HQLV�

5HMHW�
FKDUERQQHX[�

,QILOWUDWLRQV�
OLPRQHXVHV� �°���� �� ᒹ� 
�

%W�HW� !��
DUJLOHV� ��

VDEOHXVHV�

E� �� VRO�G
XWLOLVDWLRQ��
UHMHWV�Y«J«WDX[�

F� �� VRO�G
XWLOLVDWLRQ��
U«VLGXV�VLOLFHX[�

D��� HQFDLVVDQW�HW� EDVH�GX�UHPSOLVVDJH�
GH�OD�IRVVH�TXDGUDQJXODLUH������

)LJ������� /H� 3OHVVLV�*DVVRW��IRVVH� TXDGUDQJXODLUH� ������D� �� VFDQ�GH� ODPH�PLQFH�� E� HW�F� SKRWRJUDSKLHV�GH� ODPHV�PLQFHV��
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VLWH�GH�&RPSDUD��&$00$6�������HW�GX�VLWH�GH�5RLVV\�$'3�
�&$00$6�����F��� &HV�FDUDFWªUHV�VXJJªUHQW�XQH�

FRQWLQXLW«� GDQV�OD�IRQFWLRQ�GH�FHV�VWUXFWXUHV�GHSXLV�/D�7ªQH�MXVTX
¢�
O
«SRTXH� URPDLQH��/
DQDO\VH�GHV�SK\WROLWKHV�¢�PRQWU«�XQH�
FHUWDLQH�KRPRJ«Q«LW«�HQWUH�OHV�VLORV�HW�OHV�IRVVHV�TXDGUDQ��
JXODLUHV�GX�VLWH�GH�O
¤JH�GX�)HU��HQ�UHYDQFKH�� OHV�GHX[�IRVVHV�
G
«SRTXH� URPDLQH� SU«VHQWHQW� GHV� DVVHPEODJHV� SK\WROL��
WKDLUHV�GLII«UHQWV��LO�\�D��SDU�H[HPSOH��HQYLURQ�����GH�
VTXHOHWWHV� VLOLFHX[�W\SLTXHV� GX� G«SLTXDJH� DX� WULEXOXP� GDQV�
O
XQH�G
HOOHV���/H�VHFRQG�JURXSH�GH�IRVVHV�TXDGUDQJXODLUHV�
FRUUHVSRQG�¢� GHV�VROV�G
XWLOLVDWLRQ�KXPLGHV��QRQ�SL«WLQHV��
DYHF�SHX�GH� FRQVWLWXDQWV� DQWKURSLTXHV�� TXL�UHVWHQW�«QLJ��
PDWLTXHV��

����&RQFOXVLRQ�

&HWWH�«WXGH�LOOXVWUH�O
LQW«U¬W�GH�O
«WXGH�
PLFURPRUSKRORJLTXH� G
XQLW«V�VWUDWLJUDSKLTXHV�TXL�FRQVWLWXHQW�GH�VLPSOHV�
OLPLWHV��RX� GH�ILQHV�FRXFKHV�TXL� SRXUUDLHQW�VHPEOHU�SHX�
VLJQLILFDWLYHV� VXU� OH� WHUUDLQ�� 'DQV� OHV�IRVVHV� GX� 3OHVVLV��
*DVVRW��LO�V
DYªUH�TX
HOOHV�FRUUHVSRQGHQW�¢�GHV�G«S¶WV�
FRPSOH[HV�� TXL�WUDGXLVHQW�SDUIRLV�P¬PH�GHV�«SLVRGHV�
G
RFFXSDWLRQ� VXFFHVVLIV��/D�PLFURPRUSKRORJLH�D�PLV�HQ�«YLGHQFH�
OD�YDUL«W«� GHV�VROV� G
XWLOLVDWLRQ�� DXVVL�ELHQ�GDQV� OHV�VLORV�
TXH� GDQV� OHV�IRVVHV� TXDGUDQJXODLUHV�� ,OV� QH�VRQW� SDV� HQ�
UDSSRUW� GLUHFW� DYHF� OD�GLPHQVLRQ� RX�OD�PRUSKRORJLH�GHV�
VWUXFWXUHV��&HFL�WHQG�¢� VXJJ«UHU�TXH�GHV�VWUXFWXUHV�
VHPEODEOHV�SHXYHQW�SU«VHQWHU�GHV�PRGHV�G
XWLOLVDWLRQ�YDUL«V��

/
DQDO\VH�GHV�SK\WROLWKHV�D�SHUPLV�GH�PHWWUH�HQ�
«YLGHQFH�� GDQV�OD�SOXSDUW�GHV�VWUXFWXUHV�� O
«FUDVDQWH�GRPLQDQFH�
GHV�F«U«DOHV�FXOWLY«HV��/D�VLPLOLWXGH�GHV�U«VXOWDWV�GH�
O
DQDO\VH� GHV�SK\WROLWKHV�GDQV�OHV�GLII«UHQWHV�VWUXFWXUHV��TXDQW�
¢�HOOH�� VXJJªUH� TXH�OHV�GHX[�W\SHV�GH� VWUXFWXUH�RQW� OHXU�

SODFH�GDQV�OD�FKD°QH�GH�WUDLWHPHQW�HW�GH�FRQVHUYDWLRQ��&HV�
DQDO\VHV�SHXYHQW�«JDOHPHQW� SDUWLFLSHU�¢�OD�FRQQDLVVDQFH�
GHV�PRGHV�GH�WUDQVIRUPDWLRQ�GHV� F«U«DOHV��(Q�HIIHW�� GHV�
VTXHOHWWHV�VLOLFHX[�FDUDFW«ULVWLTXHV� GX� G«SLTXDJH�DX�
WULEXOXP�RQW� «W«�GLVFULPLQ«V�GDQV�XQH�IRVVH�GX�+DXW�(PSLUH�
�IRVVH��������/D�G«WHUPLQDWLRQ�GHV�GLII«UHQWHV�SDUWLHV�GH�
SODQWH�SUHQG�� GDQV�W\SH� G
«WXGH�� WRXWH� VRQ� DPSOHXU��FDU�
HOOH� SHUPHW�G
DSSURFKHU�OHV�GLII«UHQWV� «WDWV� GH�
WUDQVIRUPDWLRQ� ORUV�GX�VWRFNDJH��HQ�JUDLQV��HQ�«SLV���� ����

/HV�SUHPLHUV�U«VXOWDWV�GH�O
DSSURFKH�LQWHUGLVFLSOLQDLUH�
GHV�IRVVHV�GH�VWRFNDJH�DSSRUWHQW�GHV�«O«PHQWV�QRXYHDX[�
HW� LQW«UHVVDQWV��PDLV�HOOH� SRVH� DXVVL�EHDXFRXS�GH�
QRXYHOOHV� TXHVWLRQV�� 1RXV� DYRQV�YRXOX� SURSRVHU� GHV�
LQWHUSU«WDWLRQV�� P¬PH�VL�HOOHV�Q
RQW�SDV�XQ�FDUDFWªUH�
G«ILQLWLI� HQ�UDLVRQ� GH�OD�WDLOOH� HQFRUH�UHVWUHLQWH�GX�FRUSXV�� ,O�
IDXW� PDLQWHQDQW� SRXUVXLYUH� HW� V\QWK«WLVHU�OHV� U«VXOWDWV�
GHV� «WXGHV� HQWUHSULVHV� VXU�GLII«UHQWV� VLWHV� DILQ�
G
DXJPHQWHU� OH�YROXPH�GHV�GRQQ«HV�HW�GH�G«JDJHU�SOXV�
FODLUHPHQW� OHV�FRQVWDQWHV�HW� OHV�YDULDEOHV�OL«HV�DX�VWRFNDJH��FDU�
GH� QRPEUHXVHV� «WXGHV� DUFK«RORJLTXHV��
PLFURPRUSKRORJLTXHV� HW� GH�SK\WROLWKHV� VRQW�DFWXHOOHPHQW� HQ�
FRXUV�� 3OXV�ODUJHPHQW��LO�UHVWH�¢� H[SORUHU�O
DVSHFW� VRFLR��
«FRQRPLTXH��$LQVL�� OD�IRXLOOH�GH� OD�Q«FURSROH� GX�3OHVVLV��
*DVVRW�D�PRQWU«�OD�SU«VHQFH�G
DULVWRFUDWHV�¢�OD�ILQ�GH�/D�
7ªQH�DQFLHQQH�HW� DX�G«EXW�GH�/D�7ªQH�PR\HQQH��HW�� VXU�FH�
VLWH�FRPPH� VXU�G
DXWUHV��OHV�UHODWLRQV�HQWUH� FHWWH�
DULVWRFUDWLH� HW� OHV�LPSODQWDWLRQV�DJULFROHV�VRQW�HQFRUH�¢�G«ILQLU��

5HPHUFLHPHQWV�

0HUFL�¢�1DWKDOLH�*LQRX[�GH�QRXV�DYRLU�GRQQ«�OHV�PR\HQV�
GH�IDLUH�FHWWH�«WXGH��SXLV�GH�QRXV�DYRLU�HQFRXUDJ«V�WRXW�
DX�ORQJ�GH�FHV�WUDYDX[��

%,%/,2*5$3+,(�

$1'(5621������
$QGHUVRQ�3�� &�� �� 3RVWVFULSW�� ([SHULPHQWDO� FXOWLYDWLRQ��KDUYHVW�DQG�WKUHVKLQJ�
RI� ZLOG�FHUHDOV��LQ�3�� $QGHUVRQ��3UHKLVWRU\�RI�$JULFXOWXUH��1HZ�([SHULPHQWDO�
DQG�(WKQRJUDSKLF�DSSURDFKHV��0RQRJUDSK� ���� ,QVWLWXWH�RI� $UFKDHRORJ\��
8QLYHUVLW\� RI� &DOLIRUQLD�� /RV�$QJHOHV� �� ����������

%52&+,(5�����
-�� (�� %URFKLHU� �� &RPEXVWLRQ�HW�SDFDJH�GHV� KHUELYRUHV�GRPHVWLTXHV��/H�SRLQW�
GH� YXH�GX�V«GLPHQWRORJXH�� %63)�� ���� 3DULV� �� ���������

%52&+,(5� �����
%URFKLHU�-��(�� �� m� /HV�SK\WROLWKDLUHV�}�� )HUGLªUH�$�� �GLU�� /D�ERWDQLTXH��FKDSLWUH�
���(UUDQFH��3DULV�� &ROOHFWLRQ�m� $UFK«RORJLTXHV�}� �� ���������

%8//2&.�HW�DO�� �����
3�� %XOORFN��1�� )HGRURII��$�� -RQJHULXV��*�� 6WRRSV��7�� 7XUVLQD�� 8�� %DEHO�8�� ��
+DQGERRN� IRU�VRLO�WKLQ� VHFWLRQ��:DLQH�5HVHDUFK�3XEOLFDWLRQV��:ROYHPDPSWRQ� �� �����S��

%8&+6(16&+87=�����
%XFKVHQVFKXW]� ����� 6WUXFWXUHV�G
KDELWDWV�HW� IRUWLILFDWLRQV�¢�O
¤JH�GX� )HU�HQ�
)UDQFH�VHSWHQWULRQDOH��063)����� ������

&$00$6������
&DPPDV�&�� ��$SSURFKH� PLFURPRUSKRORJLTXH�GH�OD�VWUDWLJUDSKLH� XUEDLQH�¢�
/DWWHV� �� SUHPLHUV�U«VXOWDWV��GDQV� ([SORUDWLRQ�GH�OD� YLOOH�SRUWXDLUH�GH�/DWWHV��
OHV�°ORWV������VXG�� �����HVW�� ��RXHVW����� �� HW����GX�TXDUWLHU�GH�6DLQW�6DXYHXU��
/DWWDUD� ��� /DWWHV��$�5�$�/���� ���������

&$00$6������
&DPPDV� &�� ��$QDO\VH� PLFURPRUSKRORJLTXH�GHV� VXUIDFHV�G
DFWLYLW«V�HW� GHV�
PDW«ULDX[�GH�FRQVWUXFWLRQ��IRVVHV��������������� HW� ������ LQ� ��6«JXLHU�-��0���
DYHF� OD� FROODERUDWLRQ� GH� &DPPDV�&�� HW� 9DQ�2VVHO�3��� &RPSDQV��6HLQH�HW��
0DUQH��������������$+��RXHVW�GX�SDUF��ORWV� 6SLFHUV�HW�m� 3DQHXURORJ�}�� ')6�
GH�VDXYHWDJH� XUJHQW�� DQQH[H��� �����������



��� ��H�&ROORTXH�GH�O
$)($)�3DULV�HW� 6DLQW��'HQLV�

&$00$6�����$�
&DPPDV�&�� �� &L]DQFRXUW��$QDO\VH� PLFURPRUSKRORJLTXH�GX�UHPSOLVVDJH�GH�
OD� WRPEH� ODW«QLHQQH�1r���� 'RFXPHQW�)LQDO�GH�6\QWKªVH�HQ� SU«SDUDWLRQ��

&$00$6� ����%�
&DPPDV�&�� �� /D�Q«FURSROH� ODW«QLHQQH�GX�3OHVVLV�*DVVRW�%RLV�%RXFKDUG� ��
$QDO\VH�PLFURPRUSKRORJLTXH�GHV� UHPSOLVVDJHV�GH�WRPEHV�HW� GH�m� FKDEOLV�}�
�6W�� ������������ ������������ ������������������ ������ ������ ������ ������
������ HW� ������� �Q�*LQRX[1�� DYHF�OD� FROODERUDWLRQ�GH� %RY\3K���
&DPPDV�&���'HODWWUH9��� )RXUTXHW6��� /HFRQWH/�� 0DUWL� )�� 2S«UDWLRQ�GH�
IRXLOOH�SU«YHQWLYH�VXU�OD�Q«FURSROH�ODW«QLHQQH��«YDOXDWLRQ�GH�O
KDELWDW��
3OHVVLV�*DVVRW�0HVQLO�$XEU\��9DO�G
2LVH���VHFWHXU�1RUG�GH�OD�FDUULªUH�5(3��
'RFXPHQW�)LQDO�GH�6\QWKªVH��DYULO� �������

&$00$6� ����&�
&DPPDV�&�� ��$«URSRUW�5RLVV\�&KDUOHV�GH� *DXOOH��0DXUHJDUG� �� /
2UPH�
%RXGHOHW��/D� )RVVHWWH�HW� O
(FKHOOH�+DXWH� �� 7UHPEOD\�HQ�)UDQFH� �� /H�1RXUHW��
$QDO\VH�PLFURPRUSKRORJLTXH� GHV�UHPSOLVVDJHV�GH� VWUXFWXUHV�HQ� FUHX[�
�PDUHV��IRVV«V��IRVVHV��IRQG�GH�FDEDQH�� VLORV���GDQV� %RXODLQH�0��� 0DWWHUQH�
9��� &DPPDV�&��2S«UDWLRQ�DUFK«RORJLTXH�5RLVV\�&KDUOHV�GH�*DXOOH��
'RFXPHQW�SU«SDUDWRLUH�DX[�«WXGH�SDO«RHQYLURQQHPHQWDOHV���U«VXOWDWV��
3URJUDPPH�3ODLQH�GH�)UDQFH��FRRUGLQDWLRQ� GH�O
RS«UDWLRQ�DUFK«RORJLTXH�
5RLVV\�&KDUOHV�GH�*DXOOH��$)$1� DYHF�OH� FRQFRXUV� GH�O
D«URSRUW�GH�3DULV��
65$�,OH�GH�)UDQFH�� QRYHPEUH��������

&$00$6�����'�
&DPPDV�&�� �� '\QDPLTXH�S«GR�V«GLPHQWDLUH� XUEDLQH� �� PRGHV�GH�
FRQVWUXFWLRQ� HW� G
RFFXSDWLRQ�¢�/DWWHV�DX� ,9H� V�� DY�� Q�� ª��� LQ� ��5HFKHUFKHV� VXU�OH�,9�V��
DYDQW�QRWUH�ªUH�¢�/DWWHV��/DWWDUD������ /DWWHV��$�5�$�/����� �����������

&$00$6� �����
&DPPDV�&�� �� /
DUFKLWHFWXUH�HQ�WHUUH� FUXH�¢�O
¤JH�GX� IHU�HW� ¢�O
«SRTXH�URPDLQH� ��
DSSSRUWV�GH�OD�GLVFULPLQDWLRQ�PLFURPRUSKRORJLTXH� GHV�PRGHV�GH�PLVH�HQ�
ĕXYUH��LQ� �GH�&KD]HOOHV� &��$��HW� .OHLQ�$�� �GLU���(FKDQJHV�WUDQVGLVFLSOLQDLUHV�
VXU�OHV�FRQVWUXFWLRQV�HQ�WHUUH�FUXH�� �� �� 7DEOH�URQGH�GH�0RQWSHOOLHU�� (GLWLRQ�
GH�O
(VS«URX��0RQWSHOOLHU���������

&$00$6�HW�DO�������
&DPPDV�&��:DWWH]�-�� HW� &RXUW\�0���$�� �� /
HQUHJLVWUHPHQW�V«GLPHQWDLUH�GHV�
PRGHV�G
RFFXSDWLRQ�GH�O
HVSDFH��LQ��&DVWHOOHWM� /�HW� &UHPDVFKL�0��� 3DOHRHFRORJ\��
0LFURPRQMKRORJ\�RI�GHSRVLWV�RI�DQWKURSRJHQLF�RULJLQ��;,,,� ,QWHUQDWLRQDO�&RQJUHVV�
RI� 3UHKLVWRULF�DQG� 3URWRKLVWRULF� 6FLHQFHV��)RUOL��$�%�$�&�2���YRO������������

&$00$6��:$77(=������
&DPPDV�&�� :DWWH]�-�� �� $SSURFKH�PLFURPRUSKRORJLTXH� �� 0«WKRGH�HW�
DSSOLFDWLRQV� DX[�VWUDWLJUDSKLHV�DUFK«RORJLTXHV��LQ� �� )HUGLªUH� �GLU��� /D�J«RORJLH��OHV�
VFLHQFHV�GH�OD�7HUUH�� «GLWLRQV� (UUDQFH��3DULV�� FROOHFWLRQ�m� $UFK«RORJLTXHV�}� ��
���������

&$16(&2������
&DQVHFR�*�� �� (WXGH�PLFURPRUSKRORJLTXH�GX�FKDUQLHU�GH�5LEHPRQW�VXU�$QFUH���
OHV�VXUIDFHV�DP«QDJ«HV�� P«PRLUH�GH�'($�(QYLURQQHPHQW�HW�$UFK«RORJLH��
0XVHXP� G
+LVWRLUH�1DWXUHOOH�� 3DULV� ,� 3DQWK«RQ�6RUERQQH�� 3DULV�;� 1DQWHUUH��
,QVWLWXW�1DWLRQDO�$JURQRPLTXH�GH�3DULV�*ULJQRQ��

&�857<HID��������
&RXUW\�0���$��� *ROGEHUJ�3���0DFSKDLO� 5��O�� �� 6RLOV�DQG�PLFURPRUSKRORJ\�LQ�
DUFKDHRORJ\��&DPEULGJH� 8QLYHUVLW\�3UHVV��&DPEULGJH� �� �����

*(HID��������
*«�7��� &RXUW\�0��$��0DWWKHZV�:���:DWWH]� -�� ��6HGLPHQWDU\�)RUPDWLRQ�
3URFHVVHV�RI� 2FFXSDWLRQ� 6XUIDFHV��LQ� �� *ROGEHUJ�3��� 1DVK�7�� '�� HW� 3HWUDJOLD�
0�� ���)RUPDWLRQ�3URFHVVHV�LQ� $UFKDHRORJLFDO�&RQWH[W��0RQRJUDSKV�LQ� :RUOG�
$UFKDHRORJ\�1r����3UHKLVWRU\�3UHVV�� 0DGLVRQ��:LVFRQVLQ�� �� ���������

*8,//25(�������
*XLOORU«�3�� �� 0«WKRGH�GH�IDEULFDWLRQ�P«FDQLTXH�HW�HQ�V«ULH�GHV�ODPHV�PLQFHV��
'RF�5RQ«RW�� ,�1�$�� 3��*���'«SDUWHPHQW�GHV�VROV��

*5$16$5� �����
*UDQVDU�)�� �� /H� VWRFNDJH�DOLPHQWDLUH�VXU� OHV�«WDEOLVVHPHQWV� UXUDX[�GH�O
¤JH�
GX�)HU� HQ� )UDQFH�VHSWHQWULRQDOH� �� FRPSO«PHQWDULW«�GHV�VWUXFWXUHV�HW�
WHQGDQFH� «YROXWLYH�� LQ� �� 0DULRQ�6��HW� %ODQFTXDHUW�*��� �����«G��/HV�LQVWDOODWLRQV�
DJULFROHV� GH�O
¤JH�GX�)HU�HQ�)UDQFH�VHSWHQWULRQDOH��(GLWLRQV�5XH�G
8OP��
(WXGHV�G
KLVWRLUH� HW�G
$UFK«RORJLH� �� ���3DULV��

3,3(512� �����
3LSHUQR�'�� 5�� �� 3K\WROLWK�$QDO\VLV��$Q�DUFKDHRORJLFDO�DQG�JHRORJLFDO�
SHUVSHFWLYH�� $FDGHPLF� 3UHVV�� ������� ����S��

3,3(512������
3LSHUQR�'�5�� ��7KH�QDWXUH� DQG� 6WDWXV�RI� SK\WROLWK� DQDO\VLV�� LQ��� 3HDUVDOO�'�� 0��
HW� 3LSHUQR�'�5�� «G��&XUUHQW�UHVHDUFK�LQ� SK\WROLWK� DQDO\VLV��� DSSOLFDWLRQV�LQ�
DUFKDHRORJ\�DQG�SDOHRHFRORJ\�� 0$6&$�UHVHDUFK�SDSHUV�LQ�VFLHQFH�DQG�
$UFKDHRORJ\�� YRO� ��� �� ������

3216�%581������
3RQV�%UXQ�(�� �� 6LORV�¢�O
«SRTXH�LE«ULTXH��/HV�,EªUHV��� &DWDORJXH� GH�O
H[SRVL��
I�R���� 3DULV� �� ���������

526(1� �����
5RVHQ�$�� 0�� �� &LWLHV� RI�&OD\��*HRDUFKHRORJ\�RI�7HOOV��8QLYHUVLW\�RI� &KLFDJR�
3UHVV�� &KLFDJR�DQG�/RQGRQ� �� ���� S��

526(1� �����
5RVHQ�$�� 0�� �� 3UHOLPLQDU\� LGHQWLILFDWLRQ� RI� VLOLFD�VNHOHWRQV�IURP� 1HDU� (DVWHUQ�
DUFKDHRORJLFDO� VLWHV�� DQ� DQDWRPLFDO� DSSURDFK��LQ� �� 5DSS�*�� 5�� HW�0XOKROODQG�
6�� &�� �«G����3K\WROLWK� V\VWHPDWLFV��3OHQXP� 3UHVV�� �$$06� ���� 1HZ�<RUN� �� �����
�����

9$5521�
9DUURQ��(FRQRPLH�UXUDOH�� WUDG�� -�� +HXUJRQ��/HV�%HOOHV�OHWWUHV�� 3DULV��������
OLYUH� �� �� ��� S��

9(5',1� �����
9HUGLQ� 3�� �� &RQWULEXWLRQ� ¢�O
LQWHUSU«WDWLRQ�GHV�VWUXFWXUHV�DUFK«RORJLTXHV�SDU�
O
DQDO\VH�GH�SK\WROLWKHV�� &DUDFW«ULVDWLRQ�GHV�VWUXFWXUHV�GH�VWRFNDJH��
SDUFHOODLUHV� HW�GH�FRPEXVWLRQ��,PSOLFDWLRQV�SDO«RHQYLURQQHPHQWDOHV��0«PRLUH�GH�
'($�VRXV�OD�GLUHFWLRQ�GH�3�� $QGHUVRQ��8QLYHUVLW«� GH�%HVDQ©RQ�������� ��YRO�� ��
���HW� &,;� S��

9(5',1������
9HUGLQ�3�� �� $QDO\VH�GH�SK\WROLWKHV�GHV�VWUXFWXUHV�DUFK«RORJLTXHV�GX� VLWH�GH�
5XQJLV�/HV�$QWHV�� LQ��� %RVW\Q� )�� �«G���� 1«ROLWKLTXH�HW�SURWRKLVWRLUH�GX�VLWH�GH�
5XQJLV�/HV�$QWHV��(GLWLRQV�$UWFRP�� 3DULV� �� ��� �����

'8&+$8)�85�6�8&+,(5�����
'XFKDXIRXU�3��� 6RXFKLHU�%� �� 3«GRJ«QªVH�HW�FODVVLILFDWLRQ��3«GRORJLH�YRO�� �� ��
0DVVRQ�� 3DULV� 1HZ��<RUN�%DUFHORQH�0LODQ��U««G��

*$67�6,*$87�����
*DVW�0�� HW� 6LJDXW�)�� �«G����� /HV� WHFKQLTXHV�GH�FRQVHUYDWLRQ�GHV�JUDLQV�¢�
ORQJ�WHUPH��YRO�� ���� &156�� 3DULV� �� �����


