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&RPSWHV� UHQGXV ����

'DYLG�1��*HOOQHU��0RQN��+RXVHKROGHU��DQG�7DQWULF�3ULHVW��1HZDU�%XGGKLVP�DQG�LWV�
+LHUDUFK\�RI�5LWXDO�� &DPEULGJH�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� ������[[QL� �� ����S���
ELEO���LQGH[��LOO���FDUWHV��m�&DPEULGJH�6WXGLHV�LQ�6RFLDO�DQG�&XOWXUDO�$QWKURSRORJ\�}� �����

3RXU� WRXV� OHV� ERXGGKRORJXHV� HW� OHV� DQWKURSRORJXHV� GHV� UHOLJLRQV�� OH�ERXGGKLVPH�
Q«ZDU� SU«VHQWH� XQ� LQW«U¬W� H[FHSWLRQQHO�� ,O� V
DJLW� GX� GHUQLHU� YHVWLJH� GX� ERXGGKLVPH�
LQGLHQ�P«GL«YDO�GX� *UDQG�9«KLFXOH� �0DK¦\¦QD��� IRQG«� VXU� GHV�WH[WHV� VDQVNULWV�� '«M¢�
SDUWLHOOHPHQW�DEVRUE«H�SDU�OD�VRFL«W«�KLQGRXH�HW�O
KLQGRXLVPH�HQ�,QGH�P¬PH��FHWWH�«FROH�
IXW�� RQ� OH� VDLW�� G«ILQLWLYHPHQW� EDOD\«H� GX� VRXV�FRQWLQHQW� SDU� OHV� GHVWUXFWLRQV�
PXVXOPDQHV� DX� [PH�VLªFOH�� /H�0DK¦\¦QD� LQGLHQ� VH� U«IXJLD� DORUV� GDQV� OD� YDOO«H� GH� .DWK��
PDQGRX�HW�«YROXD�GH� VD�YLH�SURSUH�� ¢�O
DEUL�GHV�PRQWDJQHV�GH�O
+LPDOD\D�� ,O�HPSUXQWD�
XQ�QRPEUH� FURLVVDQW� G
«O«PHQWV� ¢� O
KLQGRXLVPH� HW� VH� IRQGLW� VL� SURIRQG«PHQW� GDQV� OD�
FXOWXUH�ORFDOH�TX
LO�ILQLW�SDU� V
LGHQWLILHU� ¢�HOOH��'
R»��DXMRXUG
KXL�� XQ�HQVHPEOH�
GLVSDUDWH�� G«URXWDQW�SRXU�XQ�VS«FLDOLVWH�GHV�WH[WHV�ERXGGKLTXHV� DQFLHQV��%LHQ�TX
LOV�VH�VRLHQW�
PDUL«V�HW�WUDQVIRUP«V��¢�O
LQVWDU�GHV�EUDKPDQHV�� HQ�SU¬WUHV�SURIHVVLRQQHOV��OHV�UHOLJLHX[�
9DMU¦F¦U\D�FRQWLQXHQW�SDU�H[HPSOH�GH�VH� U«FODPHU�GH�O
HQVHLJQHPHQW�GX� %RXGGKD��3DU�
DLOOHXUV�� FRXS«H�GH� VHV�EDVHV�� YLYDQW�GDQV�XQ� PLOLHX�KLQGRXLVWH� GRPLQDQW�� OD�
FRPPXQDXW«� ERXGGKLVWH� Q«ZDU� D�DGRSW«� OH�V\VWªPH� GHV� FDVWHV��� HOOH�V
HVW� GLYLV«H�HQ� JURXSHV�
KL«UDUFKLTXHV�� RUGRQQ«V� HQWUH� HX[�VHORQ�OHV�FULWªUHV� GX�SXU� HW� GH�O
LPSXU�� V
DXWR�UHFUX��
WDQW�SDU�PDULDJH�HW�ILOLDWLRQ�SDWULOLQ«DLUH��

/
H[FHOOHQWH�PRQRJUDSKLH� GH�'DYLG�*HOOQHU�SHUPHW� GH� FRPSUHQGUH� FHWWH� VLWXDWLRQ�
FRPSOH[H��'DQV�OHV�SUDWLTXHV�HW� OHV�FUR\DQFHV�DFWXHOOHV��O
DXWHXU�GLVWLQJXH�GHV� «O«PHQWV�
LVVXV�GHV�WURLV�YRLHV�� \¦QD��GX�ERXGGKLVPH��� FHOOH�GHV�GLVFLSOHV��6U¦YDND\¦QD��RX�7KHUD��
Y¦GD��� FHOOH� TXDOLIL«H�GH� m�*UDQGH�}�� 0DK¦\¦QD�� HW� FHOOH� GX�'LDPDQW�� 9DMUD\¤QD� �RX�
7DQWUD\¦QD��� 7URLV� JUDQGHV� YRLHV� FRUUHVSRQGDQW� DX�G«YHORSSHPHQW�KLVWRULTXH� GH� FHWWH�
UHOLJLRQ�HQ�$VLH�GX� 6XG��/H�SRLQW�GH� YXH�HVW�GRQF�G
HPEO«H�J«Q«WLTXH�� FRPPH� VL�O
RQ�
FKHUFKDLW�¢�GLII«UHQFLHU�GDQV�O
KLQGRXLVPH�Q«ZDU�FRQWHPSRUDLQ�GHV�FRPSRVDQWHV�
UHVVRUWLVVDQW� DX�Y«GLVPH��DX[�3XU¦QD�HW�DX�WDQWULVPH��/H�9DMUD\¤QD��FHQV«�G«SDVVHU�
VSLULWXHOOHPHQW� OHV� GHX[�YRLHV�SU«F«GHQWHV�� FRXURQQH�O
HQVHPEOH��

'DYLG�*HOOQHU�PRQWUH�DYHF�EHDXFRXS�GH�FRQYLFWLRQ�FRPPHQW�OHV�YDOHXUV�DWWDFK«HV�¢�
FHV� WURLV� VWDGHV� GH�O
KLVWRLUH� GX�ERXGGKLVPH�IRUPHQW�� HQ�PLOLHX�Q«ZDU�� XQ�V\VWªPH�GH�
SHQV«H�FRK«UHQW�� U«FRQFLOLDQW�OHV� LG«HV�GH�F«OLEDW�HW�FHOOHV�GH�SDUWLFLSDWLRQ�DX[�DFWLYLW«V�
m�PRQGDLQHV�}�� $LQVL�� OH�9DMU¦F¦U\D�� OH� SU¬WUH� WDQWULTXH� ERXGGKLVWH� Q«ZDU�� SDVVH�W�LO�
ULWXHOOHPHQW� ¢� WUDYHUV� FHV� WURLV� «WDSHV� DX�FRXUV� GH� VD�YLH�� (Q�G«SLW� GH� O
KLQGRXLVDWLRQ�
PDVVLYH�� GH� O
LQFRUSRUDWLRQ� G
«O«PHQWV� «WUDQJHUV�� LO� DSSDUD°W� DLQVL� FODLUHPHQW� TXH�OH�
ERXGGKLVPH� Q«ZDU� SU«VHUYH� GH� PXOWLSOHV� WUDGLWLRQV� PRQDVWLTXHV� DQFLHQQHV�� &LWRQV�
QRWDPPHQW�O
LQLWLDWLRQ�EDUH�FKX\HJX�DX�FRXUV�GH�ODTXHOOH�OHV�MHXQHV�9DMU¦F¦U\D�HW�D¦N\D�
�FDVWH�GHV� RUIªYUHV��� UHY¬WXV� G
XQH�UREH� FRXOHXU�VDIUDQ��PªQHQW�XQH� YLH� GH�PRLQH�
SHQGDQW� TXDWUH�MRXUV� DYDQW� GH� UHQRQFHU� ¢� OHXUV� YĕX[� HW�G
¬WUH� G«ILQLWLYHPHQW� LQW«JU«V� DX�
V\VWªPH�GHV� FDVWHV��

2Q�D�EHDXFRXS�JORV«� VXU�OH� V\QFU«WLVPH�Q«SDODLV�� VRQ� RXYHUWXUH� ELHQYHLOODQWH�� VRQ�
DSWLWXGH�¢�DVVLPLOHU�GHV�GLYLQLW«V�YHQXHV�G
KRUL]RQV�GLYHUV��1RXV�DSSUHQRQV�HQ�IDLW�GDQV�
FH� OLYUH� TXH� OHV� ERXGGKLVWHV� Q«ZDU� RQW� OHXUV� SURSUHV� I¬WHV�� OHXUV� SURSUHV� FDOHQGULHUV��
OHXUV� SªOHULQDJHV�� XQH� PDQLªUH� SDUWLFXOLªUH� G
HQYLVDJHU� OHV� ULWXHOV�� SHXW�¬WUH� XQ� VHQV�
FDFK«�GH� O
«JDOLW«� HQWUH� OHV� ¬WUHV�� 4XDQW� ¢�OHXUV� SU¬WUHV� 9DMU¦F¦U\D�� LOV�Q
DFFHSWHQW� HQ�
ULHQ� OD� VXS«ULRULW«� GHV�EUDKPDQHV�� &HWWH� FRH[LVWHQFH� FRQIOLFWXHOOH� DYHF� O
KLQGRXLVPH�
H[SOLTXH� VDQV� GRXWH� OH� VHQWLPHQW�WUªV� G«YHORSS«�TX
RQW�OHV�ERXGGKLVWHV�Q«ZDU�GH� OHXU�
LGHQWLW«��m�,,�HVW�LPSRVVLEOH�SRXU�XQ�9DMU¦F¦U\D�� XQ�D¦N\D��XQ�FRPPHU©DQW�DUWLVDQ�7XOD��



��� &RPSWHV� UHQGXV�

GKDU�GH�QH� SDV�¬WUH�ERXGGKLVWH��/H�ERXGGKLVPH�SHXW�VHPEOHU�KLQGRX� ¢�SOXV� G
XQ�WLWUH� ��
OHV�ULWHV�VRQW�SDUDOOªOHV�TXRLTXH�GLVWLQFWV�� GH�VRUWH�TXH�VLPLODULW«V�HW�GLII«UHQFHV�SHXYHQW�
¬WUH�PLVHV� HQ�YDOHXU�VHORQ� OH� FRQWH[WH�}� �S��������

3RXUWDQW� OH� ERXGGKLVPH� Q«ZDU� HVW� DXMRXUG
KXL� HQ� SOHLQH� G«FRPSRVLWLRQ�� ,O� HVW�
FRQFXUUHQF«�GHSXLV�TXHOTXHV�DQQ«HV�SDU� OH�7KHUDY¤GD�ᒫ�OH�3HWLW�9«KLFXOH�ᒫ��� YHQX�GH�
%LUPDQLH��GH�6UL�/DQND�HW�GH�7KD±ODQGH��&H�FRXUDQW�UHOLJLHX[��SURFKH�GH�O
HQVHLJQHPHQW�
RULJLQHO�GX�%RXGGKD��PHW�O
DFFHQW�VXU� OD�SL«W«�LQGLYLGXHOOH�� OH�PRQDFKLVPH�� 6RQ� VXFFªV�
HVW�LPPHQVH��'HV�PLOOLHUV�GH�ERXGGKLVWHV�Q«ZDU�RQW�G«M¢�UHMRLQW�VHV�UDQJV��3RXUTXRL�XQH�
WHOOH�U«XVVLWH�"� 3DUFH�TXH�OHV� 9DMU¦F¦U\D�Q
RQW�IDLW� DXFXQ� HIIRUW� G
«GXFDWLRQ� HW�TXH� OH�
3HWLW�9«KLFXOH�VHPEOH�SOXV�DGDSW«�¢�OD�YLH�PRGHUQH��U«SRQG�O
DXWHXU��2Q�SHXW�VH�
GHPDQGHU� FHSHQGDQW�VL�GHV� FDXVHV�SOXV�VWUXFWXUHOOHV�QH�VRQW�SDV�¢�O
ĕXYUH��&DU�HQILQ��FRPPHQW�
VH�IDLW�LO�TX
DYHF�WURLV�IRLV�SOXV�GH�SU¬WUHV� OH�ERXGGKLVPH�Q«ZDU�WUDGLWLRQQHO�U«VLVWH�
LQILQLPHQW�PRLQV�TXH�O
KLQGRXLVPH�¢�OD�V«FXODULVDWLRQ�DFWXHOOH�"� 3RXUTXRL�OH�9DMUD\¤QD��TXL�
V
HVW�VL�ELHQ�P¬O«� ¢�OD�FXOWXUH�Q«ZDU�HW�TXL� ¢�GLYHUVHV�«SRTXHV�HQ� D�V\PEROLV«�OD�
U«VLVWDQFH� IDFH� ¢�O
RSSUHVVLRQ�«WUDQJªUH�� V
HIIRQGUH�W�LO�VRXGDLQHPHQW��DX�PRPHQW�P¬PH�R»�
OHV�PRXYHPHQWV� LGHQWLWDLUHV� Q«ZDU�VRQW� VL�IRUWV� "�

,O�IDXW�LQVLVWHU�VXU�OD�ULFKHVVH�HWKQRJUDSKLTXH�GH�FHWWH�«WXGH��EDV«H�VXU�XQ�ORQJ�V«MRXU�
GDQV�XQ�m�PRQDVWªUH�}� �E¦K¦K��GH�3DWDQ�� 6RXOLJQRQV� DXVVL�VD�KDXWH�WHQXH�LQWHOOHFWXHOOH�
HW� VHV� TXDOLW«V� WK«RULTXHV� TXL� GRLYHQW� EHDXFRXS� ¢� 0D[� :HEHU� HW� ¢� (GZDUG� (YDQV��
3ULWFKDUG�� 'DYLG�*HOOQHU�D�G«M¢�SXEOL«�XQH�YLQJWDLQH�G
DUWLFOHV� VXU�GHV� VXMHWV�FRQQH[HV��
,O�V
DIILUPH� FRPPH�XQ� GHV�PHLOOHXUV� VS«FLDOLVWHV� DFWXHOV�GH� OD�YDOO«H�GH� .DWKPDQGRX��
6RQ�RXYUDJH�� DWWHQWLI�¢�G«FULUH� XQ� V\VWªPH�UHOLJLHX[� GDQV�VHV� SURSUHV�WHUPHV� �XQ�SRLQW�
GH� YXH�HPLF���UHVWHUD� ORQJWHPSV� XQ�RXYUDJH�GH�U«I«UHQFH� IRQGDPHQWDO��

*«UDUG�7RIILQ�
&156��0HXGRQ�

0DVDND]X�7DQDND��3DWURQV��'HYRWHHV�DQG�*RGGHVVHV��5LWXDO�DQG�3RZHU�DPRQJ�WKH�
7DPLO�)LVKHUPHQ� RI�6UL�/DQND�� .\RWR�� .\RWR� 8QLYHUVLW\�� ,QVWLWXWH� IRU� 5HVHDUFK� LQ�
+XPDQLWLHV�� ������ [YQ��� ����S��� LQGH[�� ELEO��� JORVV��� ���LOO��

&HW�RXYUDJH�«WXGLH�GHV�I¬WHV�GH�WHPSOH�KLQGRXHV� HQ�WDQW�TX
HOOHV�FRQVWLWXHQW�XQ�OLHX�
R»�OHV�UDSSRUWV�GH�IRUFHV�SROLWLFR�«FRQRPLTXHV�V
H[SULPHQW��VH�UHFRQGXLVHQW�HW� VRQW�
SDUWLHOOHPHQW�O«JLWLP«V��(Q�TXRL�O
DXWHXU�V
RSSRVH�¢�XQH�YLVLRQ�GH�OD�I¬WH�FRPPH�PR\HQ�GH�
U«DIILUPHU�XQH�m�FRPPXQDXW«�}�WHPSRUDLUHPHQW�G«SRXUYXH�GH�WHQVLRQV��RX�GH�
VWUXFWXUDWLRQ�� LQWHUQHV�� 0DVDND]X� 7DQDND� LQVLVWH� VXU� OD�Q«FHVVLW«� GH� QH� SDV� FKHUFKHU� GDQV� OD�
VRFL«W«�KLQGRXH�XQH�FRK«UHQFH�G
XQ�VHXO�W\SH��TX
HOOH�VRLW�IRQG«H�VXU�OD�SXUHW«�HW�OD�
SROOXWLRQ� �LO�GLVFXWH�¢�FHW�«JDUG�OHV�WUDYDX[�GH�/��'XPRQW��RX�VXU�XQH�QRWLRQ�XQLILDQWH�GH�OD�
m�SXLVVDQFH�}� TXL� QH� GLVWLQJXHUDLW� SDV� HQWUH� SRXYRLU� V«FXOLHU� HW� SRXYRLU� UHOLJLHX[�
�6��:DGOH\��� ,O�HQWHQG�SU«VHUYHU�OHV�PXOWLSOHV�GLPHQVLRQV�GH�OD�SUDWLTXH�ULWXHOOH�ᒫ�SDU�
H[HPSOH�OD�GLPHQVLRQ�FRVPRORJLTXH�OL«H�¢�OD�WUDPH�QDUUDWLYH� GH�OD�I¬WH�� RX�FHOOH��
H[LVWHQWLHOOH�� GH�O
H[S«ULHQFH�SHUVRQQHOOH�ᒫ��� OHVTXHOOHV�QH� VDXUDLHQW�VH�U«GXLUH� ¢�OD�m�
IRQFWLRQ� SROLWLTXH�}� GHV� I¬WHV� �SS�� ���VT����

/D�SU«VHQWDWLRQ� GX�FDGUH� GH� O
«WXGH�� XQ�YLOODJH�GH�S¬FKHXUV�WDPRXOV� DX� 6UL�/DQND��
HVW�G
DERUG� O
RFFDVLRQ�GH�QRWDWLRQV� SU«FLVHV� VXU� OD�U«SDUWLWLRQ� GHV� GURLWV�GH�S¬FKH�HW� OH�
U¶OH�GHV�SRVVHVVHXUV�GH�ILOHWV� �HQ�SDUWLFXOLHU�GHV�VHLQHV���3XLV�O
DXWHXU�DERUGH�OH�FKDPS�
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