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Quand la biogéographie métagénomique reconfigure les spatialités 

Sonia Dheur et Sven J. Saupe 

 
Présentation des auteurs 

Sonia Dheur est biologiste moléculaire et chercheuse au CNRS. Après avoir mené des recherches sur l’expression et la 
transmission du patrimoine génétique et sur l’épigénétique à l’IBGC-CNRS UMR5095, elle effectue une mobilité vers 
l’UMR5319 Passages (CNRS) où elle conduit divers travaux interdisciplinaires, critiques et réflexifs, sur des développements 
récents de la recherche en biologie, ainsi que des travaux en ethnologie sur une réflexivité plus ordinaire, à l’œuvre dans 
des pratiques culturelles instituées en bibliothèque et au musée. Depuis trois ans, elle anime aussi un séminaire autour de 
la dimension poétique en science. 

Sven Saupe est généticien. Il est directeur de recherche au CNRS à l’Institut de Biologie et Génétique Cellulaires (CNRS 
UMR5095). En biologie, il s’intéresse à la question de la reconnaissance du non-soi chez les champignons. Il mène aussi un 
travail interdisciplinaire sur certaines implications symboliques et sociales de la génétique moléculaire et de la génomique, 
sur les liens entre ADN et individualité dans la philosophie de Hans Jonas et une réflexion sur les machines désirantes de 
Deleuze et Guattari dans le contexte de la biochimie des protéines. 

Sonia Dheur is a molecular biologist, permanent investigator at the CNRS. After conducting research on gene expression and 
genetic and epigenetic inheritance at IBGC-CNRS UMR 5095, she relocated at UMR5319 Passages (CNRS) where she 
undertakes critical and reflexive interdisciplinary studies on the recent development of biology as well as ethnological 
studies on common forms of reflexivity in instituted cultural practices taking place in public libraries or museums. During the 
last three years, she has set up and animated a seminar exploring the poetic dimension of scientific production. 

Sven Saupe is a geneticist, director of research at the Institut de Biologie et Génétique Cellulaires, CNRS (UMR 5095). In 
biology, he is interested in non-self recognition processes in fungi. He also undertakes interdisciplinarity investigations on 
certain social and symbolic aspects of molecular genetics and genomics, the connection between DNA and individuality in 
the philosophy of Hans Jonas and a reflexion on the Deleuze and Guattari’s desiring machines in the context of protein 
biochemistry. 

Résumé 

La technologie métagénomique, issue des nouvelles performances du séquençage de l’ADN, pose comme horizon la 
détection exhaustive des ADNs présents dans un environnement (naturel ou urbain, bâti public ou domestique, corporel 
superficiel ou intime) et la caractérisation biologique fonctionnelle de la communauté des vivants (humains ou non-
humains, micro- ou macroscopiques) de toute portion d’espace. Dans cette perspective, nous proposons ici une analyse 
critique des mises en œuvre récentes, en milieu naturel ou urbain, de cette nouvelle approche biogéographique en tant que 
mesure du vivant dans les espaces (dans les contextes divers de la santé, de la gestion de la biodiversité et de l’urbanisme). 
Nous montrons que la métagénomique tend à reconfigurer nos spatialités, et particulièrement celles qui ont trait à nos 
corps, d’une part en sensibilisant notre conscience à la majorité invisible du vivant (les micro-organismes) présente près, 
sur et dans nos corps, et d’autre part en présentifiant la macrofaune sauvage avec laquelle nous partageons des espaces 
communs dans des temporalités différentes. 

Metagenomics, also termed environmental genomics is a recently developed technique aiming at the global characterization 
of the ensemble of DNAs present at a given site. As such, it gradually establishes itself as a novel form of spatial metrology 
as a quantitative and qualitative measure of the DNA content of a portion of space (taken in turn as an indicator of the 
community of human and non-human life forms present at the sampled site). It is currently being applied in the context of 
health care, conservation biology and urban planning. We present here a critical review of the various applications of this 
technique in urban and natural sites and depict how metagenomic metrology of the body and of built and natural 
environments revealed ubiquity of the microbial unseen majority. We propose that metagenomic biogeography modifies 
spatial perceptions in particular those relating with the limits of the body and the relation it entertains in common spaces 
shared with other humans and non-humans.  

Mots clés 
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OrDUWLVWH��

/D �UjYROXWLRQ �WHFKQRORJLTXH�GX�VjTXHQhDJH�GH �QRXYHOOH �JjQjUDWLRQ �LQDXJXUH �XQH
SjULRGH�SRXU�QRV�VRFLjWjV�Rn�OD�PROjFXOH�Gr$'1�HVW�UjJXOLiUHPHQW�FRQYRTXjH�GDQV�OHV
FRQVLGjUDWLRQV�b�UDLVRQQjHV�c�GX�YLYDQW��SRXU�WUDFHU�OrKXPDLQ�HW�OH�QRQ�KXPDLQ�GDQV�OH
FDGUH�GH�OD�VDQWj��GH�OD�VFLHQFH�IRUHQVLTXH�HW�GH�OD�JHVWLRQ�GH�OD�ELRGLYHUVLWj��/H
VjTXHQhDJH�PDVVLI�LPSDFWH�IRUWHPHQW�OD�ELRORJLH��OD�PjGHFLQH�HW�OrDFWLYLWj�jFRQRPLTXH
DXWRXU�GH�OrXVDJH�UjFUjDWLI�GH�OD�JjQRPLTXH��&rHVW�VXU�XQ�DVSHFW�SDUWLFXOLHU�GH�FHWWH
jYROXWLRQ�TXH�QRXV�QRXV�FRQFHQWURQV�LFL��HQ�ODLVVDQW�GH�FmWj�OHV�LPSOLFDWLRQV�VRFLDOHV
OLjHV �f �OD �JjQRPLTXH �KXPDLQH� �1RXV �LQVLVWRQV �VXU �XQ �DVSHFW �VSjFLILTXH �GH �OD
JjQRPLTXH��TXH�FRQVWLWXH�OD�PbWDJbQRPLTXH��&HOOH�FL�GjFULW�OD�FRPSRVLWLRQ�HQ�$'1
GrXQ�HVSDFH�HW�VRQ�jYROXWLRQ�GDQV�OH�WHPSV��&HWWH�DSSURFKH�FRQGXLW�f�OD�PLVH�HQ�SODFH
GH�QRXYHOOHV�IRUPHV�GH�PjWURORJLH�GHV�HVSDFHV��IRQGjHV�VXU�OHV�$'1V�TXL�Vr\�WURXYHQW�
&HUWDLQV�DFWHXUV�GX�GRPDLQH�SUjYRLHQW�f�WHUPH�OD�PLVH�HQ�SODFH�GrXQ�VjTXHQhDJH
XELTXLWDLUH �HW �HQ �WHPSV �UjHO �GHV �HVSDFHV �GRPHVWLTXHV� �XUEDLQV �HW �QDWXUHOV� �/D
PLQLDWXULVDWLRQ�GHV�VjTXHQFHXUV�UHQG�FHW�REMHFWLI�UDGLFDO�WHFKQLTXHPHQW�DWWHLJQDEOH
�(UOLFK ������� �6DQV �SUjMXJHU �GHV �GjYHORSSHPHQWV �IXWXUV �GH �FHV �GLVSRVLWLIV� �QRXV
SRXYRQV�GrRUHV�HW�GjMf�DQDO\VHU��GDQV�OD�OLWWjUDWXUH�VFLHQWLILTXH��OH�FDUDFWiUH�QRUPDWLI
HW �SHUIRUPDWLI �GH �FHWWH �DSSURFKH �WHFKQLTXH� �HW �SURSRVHU �OrLGjH �VHORQ �ODTXHOOH �OD
SUjVHQWLILFDWLRQ �SDU �OD �PjWDJjQRPLTXH �GX �YLYDQW �QRQ�KXPDLQ� �PLFUR� �RX
PDFURVFRSLTXH� �f �SUR[LPLWj �RX �f �OrLQWjULHXU �PkPH �GX �FRUSV �KXPDLQ� �PRGLILH �OD
SHUFHSWLRQ�TXH�QRXV�DYRQV�GH�FHOXL�FL�HW�GH�VD�UHODWLRQ�f�OrHQYLURQQHPHQW�GRPHVWLTXH�
XUEDLQ�HW�QDWXUHO�

/D �PcWDJcQRPLTXH �FDUDFWcULVH �HW �DQDO\VH �OD �YLH �GHV
HVSDFHV�
7RXW�OH�YLYDQW�D�HQ�FRPPXQ�OrXWLOLVDWLRQ�GH�Or$'1�FRPPH�VXSSRUW�GH�OrHVVHQWLHO�GH
OrLQIRUPDWLRQ �KjUjGLWDLUH� �2Q �VDLW �GjFKLIIUHU �OrHQFKDlQHPHQW �GHV �FRQVWLWXDQWV
jOjPHQWDLUHV�GH�Or$'1��OHV�EDVHV�V\PEROLVjHV�$��&��*��7��GHSXLV�OH�PLOLHX�GHV�DQQjHV
������0RLQV�GH����DQV�VjSDUHQW�OHV�SUHPLHUV�EDOEXWLHPHQWV�GH�OD�OHFWXUH�GHV�JiQHV�GX
ODQFHPHQW�GH�FH�TXL�UHVWH�OH�SOXV�JUDQG�SURJUDPPH�GH�UHFKHUFKH�HQ�ELRORJLH��OH
VjTXHQhDJH�GHV�WURLV �PLOOLDUGV�GH�SDLUHV�GH�EDVHV�GX�JjQRPH�KXPDLQ�q�Or+XPDQ
*HQRPH�3URMHFW��*UHHQ��:DWVRQ�HW�&ROOLQV��������6RXV�OrLPSXOVLRQ�GH�FH�SURJUDPPH�
OH�VjTXHQhDJH�D�YX�VRQ�FRoW�GLYLVj�SDU�XQ�IDFWHXU�XQ�PLOOLRQ��&H�VDXW�TXDQWLWDWLI
SHUPHW �f �SUjVHQW �GrDQDO\VHU� �FKH] �GH �WUiV �QRPEUHX[ �LQGLYLGXV� �OHV �YDULDWLRQV �GX
JjQRPH�SRXU�HQ�H[WUDLUH�GHV�LQIRUPDWLRQV�VXU�OrDQFHVWUDOLWj��OHV�PLJUDWLRQV��OHV�WDLOOHV
GH�JURXSHV�KXPDLQV�HW�OHV�FRQWUDLQWHV�VjOHFWLYHV�TXL�VrH[HUFHQW��/rDXJPHQWDWLRQ�GH�OD
WDLOOH �GHV �FRKRUWHV �D �SDU �DLOOHXUV �FRQVLGjUDEOHPHQW �DPjOLRUj �OD �SHUIRUPDQFH �GHV
jWXGHV�GLWHV�*:$6��*HQRPH�:LGH�$VVRFLDWLRQ�6WXGLHV���TXL�YLVHQW�f�FRUUjOHU�XQ�WUDLW
SDUWLFXOLHU�f�XQH�FRQVWLWXWLRQ�JjQjWLTXH>�@��/D�UjGXFWLRQ�GHV�FRoWV�HVW�DXVVL�HQ�FDXVH
GDQV �OrHVVRU �GHV �VHUYLFHV �GH �JjQRPLTXH�UjFUjDWLYH� �/H �VjTXHQhDJH�GH �Or$'1�HVW
GHYHQX�IDFLOH�HW�ERQ�PDUFKj��&HWWH�REVHUYDWLRQ��SRXU�WULYLDOH�TXrHOOH�VRLW��GRLW�kWUH
SULVH�HQ�FRPSWH�SRXU�FRPSUHQGUH�OH�GjSORLHPHQW�GH�FHWWH�WHFKQLTXH�ELRORJLTXH�HQ
PjGHFLQH��PDLV�DXVVL�GDQV�GHV�jWXGHV�TXL�UHOiYHQW�GHV�VFLHQFHV�KXPDLQHV�HW�VRFLDOHV�q
YRLU�SDU�H[HPSOH�%RDUGPDQ��'RPLQJXH�HW�)OHWFKHU���������/DUPXVHDX�HW�DO���������
9HUGX�HW�DO���������DLQVL�TXH�3ORPLQ�HW�YRQ�6WXPP��������
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4XHOOH�TXH�VRLW�OrLPSRUWDQFH�VRFLDOH�HW�VFLHQWLILTXH�TXrDLW�SULV�OH�GjYHORSSHPHQW�GH�OD
JjQRPLTXH �KXPDLQH� �FrHVW �LFL �XQ �DVSHFW �VSjFLILTXH �GH �OD �JjQRPLTXH� �OD
PjWDJjQRPLTXH��TXH�QRXV�YRXGULRQV�H[SORUHU�GDQV�VRQ�DVSHFW�ELRJjRJUDSKLTXH��6L�OHV
DSSURFKHV�JjQRPLTXHV�YLVHQW �W\SLTXHPHQW �f �GjWHUPLQHU �OD �FRQVWLWXWLRQ�JjQjWLTXH
FRPSOiWH �GrXQ �LQGLYLGX �GLVFUHW� �KXPDLQ �RX �QRQ�KXPDLQ� �OD �PjWDJjQRPLTXH� �HOOH�
VrDWWDFKH�f�DQDO\VHU�OrHQVHPEOH�GHV�$'1V�GrXQH�SRUWLRQ�GH�OrHVSDFH��RQ�SDUOH�DXVVL�GH
JjQRPLTXH�HQYLURQQHPHQWDOH���,FL��LO�QH�VrDJLW�SOXV�GH�VjTXHQFHU�GHV�LQGLYLGXV�LVROjV
HW�LGHQWLILjV��PDLV�OHV�$'1V�GrXQ�HQVHPEOH�GrRUJDQLVPHV��SUjVHQWV�HQ�XQ�VLWH�GRQQj�HW
SULV �FRPPH�XQH �FROOHFWLYLWj� �,O �IDXW �SUjFLVHU �TXH �FHWWH �DSSURFKH �QH �SHUPHW �SDV
GrDVVXUHU�TXH�OHV�$'1V�LGHQWLILjV�FRUUHVSRQGHQW�f�GHV�RUJDQLVPHV�SUjVHQWV�HW�YLYDQWV
HQ�XQ�VLWH��DX�PRPHQW�GX�SUjOiYHPHQW���HOOH�GLW�XQLTXHPHQW�TXHOV�$'1V�Vr\�WURXYHQW
HW �HQ �TXHOOH �TXDQWLWj� �8QH �GLYHUVLWj �GrHVSDFHV �HVW �DLQVL �OrREMHW �GrjWXGHV
PjWDJjQRPLTXHV���XQ�VLWH�SDUWLFXOLHU�GX�FRUSV��XQ�QXDJH�DX�VRPPHW�GX�SX\�GH�'mPH�
OH�FODYLHU�GrXQ�GLVWULEXWHXU�DXWRPDWLTXH�GH�ELOOHWV��XQ�FDQLYHDX�SDULVLHQ�RX�OD�VWDWLRQ
VSDWLDOH�LQWHUQDWLRQDOH��&H�TXL�HVW�YUDL�GH�OD�JjQRPLTXH�HQ�JjQjUDO�OrHVW�DXVVL�GHV
DSSURFKHV�PjWDJjQRPLTXHV���OrDFTXLVLWLRQ�GH�TXDQWLWjV�PDVVLYHV�GH�GRQQjHV�HVW�ERQ
PDUFKj�HW�FHOOHV�FL�VRQW�QXPjULTXHV�HW�DLQVL�IDFLOHPHQW�DUFKLYDEOHV�HW�jFKDQJHDEOHV�

8QH�H[SjULHQFH�GH�PjWDJjQRPLTXH�JjQiUH�SOXVLHXUV�PLOOLHUV�f�SOXVLHXUV�GL]DLQHV�GH
PLOOLRQV�GH�IUDJPHQWV�GH�VjTXHQFHV��RX�UHDGV�� �TXrLO �VrDJLW�DORUV�GH�FODVVHU�HW�GH
TXDQWLILHU��7\SLTXHPHQW��OHV�GRQQjHV�PjWDJjQRPLTXHV�VRQW�DQDO\VjHV�SDU�GHX[�JUDQGV
W\SHV�GrDSSURFKHV��XQH�DSSURFKH�GH�FODVVLILFDWLRQ�SK\ORJjQjWLTXH�HW�XQH�DSSURFKH�GH
FODVVLILFDWLRQ�IRQFWLRQQHOOH��:HLVVHQEDFK�HW�6JKLU��������/D�SUHPLiUH�YLVH�f�UjSRQGUH
f�OD�TXHVWLRQ�b�TXL�HVW�Of��TXHO�VRQW�OHV�DFWHXUV�"�c��OD�GHX[LiPH�f�OD�TXHVWLRQ�b�TXH
IRQW�LOV�"�c��'DQV�OH�SUHPLHU�FDV��OrDQDO\VH�VH�OLPLWH�VRXYHQW�f�XQH�SRUWLRQ�FOHI�GX
JjQRPH��$'1V�ULERVRPLTXHV��FRPPXQV�f�WRXV�OHV�RUJDQLVPHV�HW�WUiV�LQIRUPDWLIV�GX
SRLQW�GH�YXH�SK\ORJjQjWLTXH��/HV�VjTXHQFHV�VRQW�DORUV�FODVVjHV�HQ�278��2SHUDWLRQDO
7D[RQRPLF�8QLWV���(Q�HIIHW��VRXYHQW�OHV�$'1V�LGHQWLILjV�QH�FRUUHVSRQGHQW�SDV�f�GHV
XQLWjV�WD[RQRPLTXHV�FODVVLTXHV�FRQQXHV��GHV�HVSiFHV���/D�FODVVLILFDWLRQ�IRQFWLRQQHOOH�
TXDQW �f �HOOH� �FRUUHVSRQG �DX �UHJURXSHPHQW �GHV �VjTXHQFHV �SDU �W\SHV �GH �JiQHV
KRPRORJXHV�H[HUhDQW�GHV�IRQFWLRQV�LGHQWLTXHV�RX�SURFKHV�GDQV�GLIIjUHQWV�RUJDQLVPHV�
2Q�REWLHQW�DLQVL�XQH�GHVFULSWLRQ�GH�OrDFWLYLWj�ELRORJLTXH�GrXQH�FRPPXQDXWj�SUjVHQWH
HQ�XQ�VLWH��2Q�SHXW�FRPELQHU�FHV�DSSURFKHV�HQ�UjDWWULEXDQW�OHV�JiQHV�GH�IRQFWLRQV
GRQQjHV�f�GHV�XQLWjV�WD[RQRPLTXHV��SRXU�DLQVL�IRUPXOHU�OD�TXHVWLRQ�b�TXL�IDLW�TXRL�"�c�

&HWWH�DSSURFKH�GH�FDUDFWjULVDWLRQ�JjQRPLTXH�GHV�SRUWLRQV�GH�OrHVSDFH�SUjVHQWH�OD
SURSULjWj�GH�QH�SDV�kWUH�ELDLVjH�GX�SRLQW�GH�YXH�SHUFHSWLI�HQ�IDYHXU�GH�WHO�RX�WHO
SK\OXP�RX�HVSiFH��QH�GRQQDQW�SDV�SOXV�GH�YLVLELOLWj�f�OD�PDFURIDXQH�HW�OD�PDFURIORUH
TXrf�OD�FRPSRVDQWH�PLFURELHQQH�LQYLVLEOH��f�XQH�HVSiFH�SUjVHQWDQW�XQH�IRUWH�YDOHXU
V\PEROLTXH�RX�jFRQRPLTXH�TXrDX�SOXV�PRGHVWH�GHV�PLFUREHV��&H�TXL�IHUD�TXH�WHO�RX
WHO�RUJDQLVPH�GRPLQHUD�OHV�GRQQjHV�PjWDJjQRPLTXHV�GjSHQG�GH�OrDERQGDQFH�GH�VRQ
$'1�GDQV�OrHVSDFH�FRQVLGjUj��(W�VrLO �HVW�SRVVLEOH�GH�FRQFHQWUHU�GjOLEjUjPHQW�XQH
jWXGH�PjWDJjQRPLTXH�VXU�XQH�FDWjJRULH�SK\ORJjQjWLTXH�SUjGjILQLH��LO�UHVWH��FRPPH
QRXV�OH�YHUURQV��TXH�OHV�PLFUR�RUJDQLVPHV�GRPLQHQW�TXDQWLWDWLYHPHQW�GH�QRPEUHX[
HQYLURQQHPHQWV�QDWXUHOV�RX�FRQVWUXLWV��GRQW�SDU�DLOOHXUV�OD�FRPSOH[LWj�ELRORJLTXH�HVW
WHOOH �TXH �OD �PjWDJjQRPLTXH �QH �SHUPHW �VRXYHQW �SDV �XQH �PHVXUH �H[KDXVWLYH �GH
OrHQVHPEOH�GHV�$'1V�SUjVHQWV�
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/D �PcWDJcQRPLTXH �WUDQVIRUPH �OHV �SUDWLTXHV �HW �OHV
UHSUcVHQWDWLRQV�VSDWLDOHV�
$\DQW�EULiYHPHQW�GjFULW�OHV�DVSHFWV�JjQjUDX[�GH�OD�PjWDJjQRPLTXH��RQ�SHXW�WHQWHU
GrjYRTXHU� �f �WUDYHUV �GHV �H[HPSOHV� �FRPPHQW �OH �GjSORLHPHQW �GH �FHWWH �DSSURFKH
LPSDFWH�HW�SRXUUD�LPSDFWHU�OHV�VSDWLDOLWjV�HW�OHV�SUDWLTXHV�DXWRXU�GrREMHWV�FKRLVLV�HW
GrDLOOHXUV�LQWULTXjV���OHV�HVSDFHV�QDWXUHOV��OD�YLOOH�HW�OD�PDLVRQ��HW�HQILQ�OH�FRUSV�

/D�PcWDJcQRPLTXH�GDQV�OHV�HVSDFHV�QDWXUHOV��OH�H'1$�

/D�PjWDJjQRPLTXH�VH�GjSORLH�GDQV�OHV�HVSDFHV�QDWXUHOV��QRWDPPHQW�GDQV�OH�FDGUH�GH
OD �UHFKHUFKH�HQ�jFRORJLH� �GH�OD �ELRORJLH �GH�OD �FRQVHUYDWLRQ�HW �GH�OD �VXUYHLOODQFH
ELRORJLTXH��,O�VrDJLW�LFL�GH�OD�GjWHFWLRQ�HW�GH�OD�PHVXUH�Gr$'1V�HQYLURQQHPHQWDX[��GLWV
H'1$� �SRXU�GjFULUH�HW�jWXGLHU�OrjYROXWLRQ�GH�OD�ELRGLYHUVLWj�RX�OD�SUjVHQFH�GrXQH
HVSiFH�GrLQWjUkW�GDQV�XQ�VLWH�GRQQj��'HLQHU�HW�DO���������&RPPH�H[SOLFLWj�SOXV�KDXW�
HQ �DPSOLILDQW �FHUWDLQHV �SRUWLRQV �GX �JjQRPH �LQIRUPDWLYHV �GX �SRLQW �GH �YXH
SK\ORJjQjWLTXH� �RQ �GUHVVH �XQ �LQYHQWDLUH �FRPSOHW �GH �OrRULJLQH �SK\ORJjQjWLTXH �GHV
$'1V�SUjVHQWV�HQ�XQ�VLWH��OD�SUjVHQFH�GH�FHV�$'1V�jWDQW�SULVH�f�VRQ�WRXU�FRPPH�XQH
LQGLFDWLRQ �GH �OD �b �SUjVHQFH �c �GHV �HVSiFHV �DQLPDOHV� �YjJjWDOHV �RX �PLFURELHQQHV
FRUUHVSRQGDQWHV��/HV�PRGHV�H[DFWV�GrjPLVVLRQ�GH�FHV�$'1V�GDQV�OrHQYLURQQHPHQW�QH
VRQW�SDV�WRWDOHPHQW�FRQQXV�HW�YDULHQW�VHORQ�OHV�RUJDQLVPHV��/rH'1$�SHXW�SURYHQLU�GH
IUDJPHQWV�GH�SHDX�RX�GH�FRTXLOOH��GrXULQH��GH�IiFHV��GH�SKDQiUHV��GH�VDOLYH��GH�SHORWHV
GH �UjMHFWLRQV� �GH �IHXLOOHVs �/D �QDWXUH �GHV �VLWHV �jFKDQWLOORQQjV �HVW �H[WUkPHPHQW
GLYHUVH���VLWHV�DWPRVSKjULTXHV��HDX�GRXFH�RX�VDOjH��VROV��VjGLPHQWV��QHLJH��HWF��/H
WHPSV�GH�UjVLGHQFH�GDQV�OrHQYLURQQHPHQW�DYDQW�GjJUDGDWLRQ�HVW�H[WUkPHPHQW�YDULDEOH
GrXQ�VLWH�f�OrDXWUH��GH�TXHOTXHV�KHXUHV�f�SOXVLHXUV�FHQWDLQHV�GH�PLOOLHUV�GrDQQjHV�
/rDSSURFKH�GH �FDUDFWjULVDWLRQ �GHV �HVSDFHV �SDU �Or$'1�HQYLURQQHPHQWDO �SHXW �DLQVL
VrjWHQGUH�jJDOHPHQW�GDQV�OD�GLPHQVLRQ�WHPSRUHOOH��HQ�VrDGUHVVDQW�f�Or$'1�DQFLHQ��OHV
DSSURFKHV�H'1$�FURLVHQW �OHV �DSSURFKHV�D'1$� �SRXU�DQFLHQW �'1$�� �3DU �H[HPSOH�
OrDQDO\VH �PjWDJjQRPLTXH �GH �VjGLPHQWV �ODFXVWUHV �SHUPHW �GH �UHFRQVWLWXHU �VXU �GHV
FHQWDLQHV�GrDQQjHV�OrjYROXWLRQ�GHV�FRPPXQDXWjV�YjJjWDOHV�HW�DQLPDOHV�SUjVHQWHV�GDQV
OH�EDVVLQ�YHUVDQW�FRUUHVSRQGDQW��%RHVVHQNRRO�HW�DO���������3DQVX�HW�DO���������)LFHWROD
HW�DO���������2Q�SHXW�DLQVL�SDUOHU�GrXQH�QRXYHOOH�IRUPH�GH�ELRORJLVDWLRQ�GHV�HVSDFHV�
TXL�HVW�GH�QDWXUH�f�OHXU�FRQIjUHU�SDU�DLOOHXUV�XQH�jSDLVVHXU�WHPSRUHOOH�QRXYHOOH�TXL
YLHQW �VrDMRXWHU �f �OD �SDOjRQWRORJLH �VWUDWLJUDSKLTXH �FODVVLTXH� �&HV �DSSURFKHV
UHSUjVHQWHQW�f�OrKHXUH�DFWXHOOH�XQ�DSSRUW�GjFLVLI�GDQV�OHV�jWXGHV�GH�ELRJjRJUDSKLH�HW
OHV�jWXGHV�HQYLURQQHPHQWDOHV��HQ�GRFXPHQWDQW�OD�YDULDWLRQ�GH�OD�ELRGLYHUVLWj�GDQV�OHV
GLPHQVLRQV�VSDWLDOH�HW�WHPSRUHOOH��3HGHUVHQ�HW�DO��������

&RPPH �H[SOLFLWj �SOXV �KDXW� �FHWWH �DSSURFKH �SHXW �kWUH �FLEOjH �VXU �XQH �GLYLVLRQ
SK\ORJjQjWLTXH�SOXV�RX�PRLQV�YDVWH��GH�OrHVSiFH�LQGLYLGXHOOH�DX�UiJQH�RX�DX�GHOf��PDLV
XQ�GHV�REMHFWLIV �FOHIV �GH�OD �PjWKRGH�UHVWH �GH�SURGXLUH�XQH�UHSUjVHQWDWLRQ�GH�OD
ELRGLYHUVLWj�JOREDOH�GrXQ�VLWH��RQ�SDUOH�GH�H'1$�PHWDEDUFRGLQJ>�@���&HWWH�WHFKQLTXH
VrRIIUH �FRPPH �XQ �RXWLO �SULYLOjJLj �GH �ELRVXUYHLOODQFH ��ELRPRQLWRULQJ�� �YHQDQW �HQ
FRPSOjPHQW�RX�HQ�UHPSODFHPHQW�GrDSSURFKHV�GrjFKDQWLOORQQDJH�jFRORJLTXH�FODVVLTXH�
IRQGjHV�VXU�OD�FODVVLILFDWLRQ�WD[RQRPLTXH�OLQQjHQQH�HW�OH�GjQRPEUHPHQW�GrLQGLYLGXV
GrHVSiFHV�GjILQLHV��/D�ELRORJLH�GH�OD�FRQVHUYDWLRQ��FRQVHUYDWLRQ�ELRORJ\��VH�SUjVHQWH
FRPPH�XQ�REMHW�K\EULGH��HQWUH�XQH�VFLHQFH�HW�XQ�GLVSRVLWLI�SROLWLTXH�GH�JHVWLRQ�GHV
UHVVRXUFHV�QDWXUHOOHV��&H�FKDPS�VH�SHUhRLW�FRPPH�SUHVVj�SDU�OH�WHPSV�GHYDQW�OHV
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GjILV�VRFLjWDX[�OLjV�f�OD�SHUWH�GHV�KDELWDWV��f�OD�VXUH[SORLWDWLRQ�HW�DX�UjFKDXIIHPHQW
FOLPDWLTXH��(GZDUG�:LOVRQ��OH�SURPRWHXU�GX�WHUPH�GH�ELRGLYHUVLWj��SDUOH�DLQVL�GH�OD
ELRORJLH�GH�OD�FRQVHUYDWLRQ�FRPPH�b�D�GLVFLSOLQH�ZLWK�D�GHDGOLQH�c��:LOVRQ�������S�����
'DQV�FH�FRQWH[WH�FRQWUDLQW��OD�PjWDJjQRPLTXH�GHV�H'1$V�HVW�SUjVHQWjH�FRPPH�XQ
QRXYHO �RXWLO �SHUPHWWDQW �GrDFFjOjUHU �GH �PDQLiUH �H[WUDRUGLQDLUH �OrDFTXLVLWLRQ �GHV
GRQQjHV�HQ�UjSRQVH�f�FHV�GjILV�WHPSRUHOV� �FRPPH�OH�ELRWHFKQRORJLTXH�YHQDQW�DX
VHFRXUV�GH�OD�1DWXUH�

2Q�SHXW�PHQWLRQQHU�TXHOTXHV�H[HPSOHV�GX�GjSORLHPHQW�GHV�WHFKQLTXHV�OLjHV�f�OrH'1$
GDQV�OH�FRQWH[WH�GrHQYLURQQHPHQWV�DTXDWLTXHV��GRPDLQH�GDQV�OHTXHO�FHV�WHFKQLTXHV
VRQW�SHXW�kWUH�OH�SOXV�ODUJHPHQW�GjSOR\jHV��'HLQHU�HW�DO���������8QH�jWXGH�VXU�OHV
SRSXODWLRQV�GH�UHTXLQV�HQ�1RXYHOOH�&DOjGRQLH�UDSSRUWH�OD�GjWHFWLRQ�GH����HVSiFHV�f
SDUWLU�GH�VHXOHPHQW����jFKDQWLOORQV�GrHDX�GH�PHU��TXDQG������SORQJjHV�QrRQW�SHUPLV
GrHQ�GjWHFWHU�YLVXHOOHPHQW�TXH�QHXI��%RXVVDULH�HW�DO���������'DQV�OH�PkPH�UHJLVWUH�
GDQV�XQH�jWXGH�HQ�7DVPDQLH�GDQV�OD�EDLH�GH�0DFTXDULH�+DUERXU��XQH�DSSURFKH�H'1$
D�SHUPLV�OD�GjWHFWLRQ�GrXQH�HVSiFH�GH�UDLH�UDUH�HW�PHQDFjH�GrH[WLQFWLRQ��DORUV�TXH
FHOOH�FL �QrD �SOXV �jWj �REVHUYjH �YLVXHOOHPHQW �GHSXLV �������:HOW] �HW �DO� ������� �/HV
HVSiFHV�GH�PDFURIDXQHV�GjWHFWjHV�SDU�OD�PjWDJjQRPLTXH�VRQW�GH�IDLW�DEVHQWHV�GX�VLWH
jFKDQWLOORQQj���OHV�PRGHVWHV�YROXPHV�GrHDX�DQDO\VjV�QH�FRQWLHQQHQW�SDV�LFL�XQ�UHTXLQ�
Of�XQH�ELFKH��PDLV�FHWWH�DEVHQFH�VH�SUjVHQWLILH�QjDQPRLQV�SDU�OD�GjWHFWLRQ�GH�OHXU
$'1�GDQV�OrjFKDQWLOORQ��HQ�XQH�VRUWH�GH�KRUV�FKDPS�

/HV�DSSURFKHV�H'1$��MXVWLILjHV�SDU�OHXU�HIILFDFLWj� �DPiQHQW�f�XQH�YLVLELOLWj�GH�OD
ELRGLYHUVLWj �HQ �XQ �VLWH �GRQQj� �FRXYUDQW �WRXWHV �OHV �jFKHOOHV �HW �WRXWH �OrjWHQGXH
SK\ORJjQjWLTXH�GX�YLYDQW��PDLV�HOOHV�VH�FRXSHQW�GDQV�OH�PkPH�WHPSV�GH�OD�SULVH�HQ
FRPSWH�GH�OD�SUjVHQFH�HIIHFWLYH�GHV�RUJDQLVPHV��UDSSHORQV�TXH�OrH'1$�QH�GLW�ULHQ�GH
OrgJH� �GH �OD �VDQWj �RX �PkPH �GH �OD �YLDELOLWj �GHV �HVSiFHV �GjWHFWjHV�� �b �/rpLO
PjWDJjQRPLTXH �c �VH �SURSRVH �GH �WRXW �YRLU �VDQV �ULHQ �UHJDUGHU� �HW �XQH �FHUWDLQH
GLPHQVLRQ�HVWKjWLTXH�GH�OD�ELRORJLH�QDWXUDOLVWH�FODVVLTXH�VH�WURXYH�REOLWjUjH�SDU�FHWWH
jYROXWLRQ�WHFKQLTXH��$YHF�OD�PLVH�HQ�SODFH�GH�FH�W\SH�GH�QRXYHOOHV�PjWULTXHV�GH�OD
ELRGLYHUVLWj� �LO �HVW �SRVVLEOH �TXH�FHUWDLQHV�VLWXDWLRQV�GH�FRQIOLWV �HQYLURQQHPHQWDX[
PHWWDQW�HQ�WHQVLRQ�OHV�EHVRLQV�GH�SRSXODWLRQV�ORFDOHV�HW�GHV�HQMHX[�GH�FRQVHUYDWLRQ
JOREDX[ �VH �WURXYHQW �H[DFHUEjHV� �(Q �HIIHW� �FRPPHQW �MXVWLILHU �OD �SURWHFWLRQ �GrXQ
WHUULWRLUH�FRPPH�KDELWDW�GrXQH�HVSiFH�VL�FHOOH�FL�QrHVW�SHUhXH�TXH�VRXV�OD�IRUPH�GrXQH
WUDFH� �HW �HQFRUH�GrXQH�WUDFH�KDXWHPHQW �WHFKQLFLVjH� �6RXV�XQ�YHUQLV �KLJK�WHFK� �OD
PjWDJjQRPLTXH��GDQV�FHUWDLQHV�GH�VHV�DSSOLFDWLRQV��VrLQVFULUDLW�DYHF�FH�WUDYDLO�SDU�OD
WUDFH�GDQV�XQ�SDUDGLJPH�jSLVWjPRORJLTXH�TXH�*LQ]EXUJ�D�TXDOLILj�GrLQGLFLHO��*LQ]EXUJ
�������&H�UHFRXUV�DX[�WUDFHV�GDQV�OH�H'1$�PHWDEDUFRGLQJ�HVW�SUjVHQWj�FRPPH�XQH
UjSRQVH�DX[�SUREOiPHV�GX�FRoW�jOHYj�HW�GH�OD�GXUjH�GH�PLVH�HQ�pXYUH�GHV�PjWKRGHV
WUDGLWLRQQHOOHV�GrjFKDQWLOORQQDJH��,O�HVW�LQWjUHVVDQW�GH�QRWHU�DXVVL�TXH��GHYDQW�OD�WgFKH
LPPHQVH �GH �OD �VXUYHLOODQFH �GHV �jFRV\VWiPHV �f �OrjFKHOOH �JOREDOH� �GHV �PR\HQV
GrjFKDSSHU�f�OrLQWHUYHQWLRQ�KXPDLQH�GLUHFWH�VXU�OH�WHUUDLQ�jPHUJHQW�DX[�H[WUkPHV�GH
OrjFKHOOH�VSDWLDOH��GX�PROjFXODLUH�f�OrDVWURQRPLTXH����DX�GjYHORSSHPHQW�UDSLGH�GH�OD
PjWDJjQRPLTXH�GX�H'1$�UjSRQGHQW�OD�PLVH�HQ�SODFH�GH�VXUYHLOODQFHV�SDU�VDWHOOLWH�GHV
jFRV\VWiPHV�GHSXLV�OrHVSDFH��6NLGPRUH�HW�DO�������

/D�ELRORJLH�GH�OD�FRQVHUYDWLRQ�SRVH�OD�VDXYHJDUGH�GH�OD�ELRGLYHUVLWj�FRPPH�REMHFWLI�
PDLV�TXHOOH�PjWULTXH�XWLOLVHU��TXHOOH�ELRGLYHUVLWj�IDXW�LO �HVVD\HU�GH�PDLQWHQLU�"�/D
PjWDJjQRPLTXH�SURSRVH�XQH�PjWULTXH�XQLTXH�DSSOLFDEOH�f�WRXW�OH�YLYDQW�HQ�XQ�VLWH
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GRQQj��6L�RQ�SRVH�FRPPH�/HDQ�HW�0DF/DXULQ��������TXH�OD�GLYHUVLWj�SK\ORJjQjWLTXH
HVW�OD�PHVXUH�UDWLRQQHOOHPHQW�OD�SOXV�YDODEOH�GH�OD�ELRGLYHUVLWj��RQ�FRQFOXUD�TXH�OHV
HIIRUWV�GHYUDLHQW�SRUWHU�VXU�OH�PRQGH�PLFURELHQ��GRQW�OD�GLYHUVLWj�SK\ORJjQjWLTXH�HVW
OD�SOXV�JUDQGH��FRPPH�RQ�OH�YHUUD�SOXV�EDV���(W�FHUWDLQV�HVSDFHV�b�KRVWLOHV�c�PDLV
ULFKHV�GH�GLYHUVLWj�PLFURELHQQH��FRPPH�SDU�H[HPSOH�OH�VLWH�GH�'DOORO�HQ�eWKLRSLH�
GHYUDLHQW�DORUV�kWUH�FRQVLGjUjV�FRPPH�SDUWLFXOLiUHPHQW�VHQVLEOHV��)OjFKHW�������

/D�PcWDJcQRPLTXH�UcYbOH�OD�PDMRULWc�LQYLVLEOH�

/D�ELRORJLH�DFWXHOOH�FODVVH�OH�YLYDQW�HQ�WURLV�UiJQHV���OHV�EDFWjULHV��OHV�DUFKDHD�HW�OHV
HXFDU\RWHV��/HV�EDFWjULHV��OHV�DUFKDHD�HW�XQH�SDUWLH�GHV�HXFDU\RWHV�VRQW�GHV�PLFUR�
RUJDQLVPHV��DXWUHPHQW�GLW�LQYLVLEOHV��/D�YDVWH�PDMRULWj�GH�FHV�PLFUREHV�HVW�GH�SOXV
QRQ�FXOWLYDEOH�HW�jFKDSSDLW�DLQVL�SRXU�OrHVVHQWLHO�f�OrDQDO\VH�ELRORJLTXH��2Q�QrHQ�DYDLW
GDQV�OH�PHLOOHXU�GHV�FDV�TXH�GHV�LPDJHV��GH�PLFURVFRSLH�jOHFWURQLTXH���/HV�DSSURFKHV
GH�PjWDJjQRPLTXH��GLWHV�FXOWXUH�LQGHSHQGHQW��SHUPHWWHQW�XQH�FDUDFWjULVDWLRQ�GH�FH
JURXSH�GrRUJDQLVPHV��HW�GH�YLUXV��QRQ�FXOWLYDEOHV��/D�PjWDJjQRPLTXH�D�UjYjOj�OHXU
GLVWULEXWLRQ�GDQV�OHV�HVSDFHV�HW�OHXU�GLYHUVLWj��/H�VjTXHQhDJH�VXU�FHOOXOH�XQLTXH�HW�OD
UHFRQVWLWXWLRQ �GH �JjQRPH �SHUPHWWHQW �GrREWHQLU �OH �JjQRPH �FRPSOHW �GrXQ �PLFUR�
RUJDQLVPH�DORUV�PkPH�TXH�FHOXL�FL�QrHVW�SDV�FXOWLYDEOH��/D�SK\ORJjQLH�EDFWjULHQQH
VrHQULFKLW �DLQVL� �f �OrKHXUH �DFWXHOOH� �GrXQ �QRPEUH �FRQVLGjUDEOH �Grb �HVSiFHV �c
FRUUHVSRQGDQW�f�GHV�RUJDQLVPHV�TXH�OrRQ�QH�VDLW�SDV�LVROHU�HW�FXOWLYHU��&HV�RUJDQLVPHV
H[LVWHQW��RQ�GjWHFWH�OHXU�SUjVHQFH��RQ�FRQQDlW�WRXW�GH�OHXU�FRQWHQX�JjQjWLTXH�HW�GH
QRPEUHX[�WUDLWV�GH�YLH�TXL�HQ�GjFRXOHQW��PDLV�LOV�VRQW�SRXUWDQW�LQDFFHVVLEOHV��RQ�QH
SHXW�SDV�PkPH�HQ�SURGXLUH�XQH�LPDJH��&HV�WUDYDX[�DPiQHQW�FHSHQGDQW�XQ�FRQVWDW
FODLU���OD�GLYHUVLWj�GX�PRQGH�PLFURELHQ�HVW�FRQVLGjUDEOH��TXDQWLWDWLYHPHQW�FrHVW�Of
TXrHVW�OD�ELRGLYHUVLWj�HW�FHWWH�GLYHUVLWj�QRXV�HVW�HVVHQWLHOOHPHQW�LQDFFHVVLEOH�SDU�OHV
PjWKRGHV�FODVVLTXHV�GH�OD�PLFURELRORJLH��EDVjHV�VXU�OD�FXOWXUH��'DQV�FH�FRQWH[WH��OD
PjWDJjQRPLTXH�HVW�XQ�UjYjODWHXU�UHPDUTXDEOH�GH�OrjWHQGXH�GH�FH�TXH�OrRQ�LJQRUH
HQFRUH�SUHVTXH�WRWDOHPHQW�

/rDSSRUW �GH �OD �PjWDJjQRPLTXH �HVW �DLQVL �FULWLTXH �SRXU �OD �SULVH �HQ �FRPSWH �GH �OD
GLYHUVLWj�GX�PRQGH�PLFURELHQ�HW�GRQF�GX�YLYDQW�GDQV�VRQ�HQVHPEOH��/D�SHUVSHFWLYH
DFWXHOOH�HVW�TXH�OD�SDUW�PLFURELHQQH�GX�YLYDQW�GRPLQH�GH�PDQLiUH�TXDQWLWDWLYH�GH
QRPEUHX[�jFRV\VWiPHV�HW �TXrHOOH �UHSUjVHQWH�OrHVVHQWLHO �GH�OD �GLYHUVLWj �JjQjWLTXH�
/rHQVHPEOH �GHV �PDFUR�RUJDQLVPHV� �PDOJUj �OD �GLYHUVLWj �GHV �IRUPHV� �FRXOHXUV �HW
WH[WXUHV�TXrLOV�UHYkWHQW�GDQV�QRWUH�PRQGH�VHQVLEOH��HVW�WHUULEOHPHQW�PRQRWRQH�GX
SRLQW�GH�YXH�JjQjWLTXH��HQ�FRPSDUDLVRQ�DYHF�FHWWH�b�PDMRULWj�LQYLVLEOH�c>�@��/RFH\�HW

/HQQRQ������� �DYDQFHQW �OH �FKLIIUH �GH ����� �HVSiFHV �PLFURELHQQHV ��GRQW ���������
VHUDLHQW�GRQF��DFWXHOOHPHQW��LQFRQQXHV���&HV�DXWHXUV�FRQFOXHQW�VLPSOHPHQW�TXH�OHV
PLFUR�RUJDQLVPHV �VRQW �b �WKH �PRVW �DEXQGDQW� �ZLGHVSUHDG� �DQG �PHWDEROLFDOO\�
WD[RQRPLFDOO\��DQG�IXQFWLRQDOO\�GLYHUVH�RUJDQLVPV�RQ�(DUWK�c��/RFH\�HW�/HQQRQ������
S��������

/H�PcWDJcQRPH�GH�OD�YLOOH�HW�GH�OD�PDLVRQ�

/D�PjWDJjQRPLTXH�FRPPHQFH�FHV�WRXWHV�GHUQLiUHV�DQQjHV�f�kWUH�DXVVL�PLVH�HQ�pXYUH
GDQV�GHV�HQYLURQQHPHQWV�EgWLV��SXEOLFV�HW�GRPHVWLTXHV��HW�OHV�jWXGHV�HQ�TXHVWLRQ�VH
SURSRVHQW �GrkWUH �XQ �DSSRUW �GrLQIRUPDWLRQV �GDQV �OHV �SURMHWV �GrXUEDQLVPH �HW
GrDUFKLWHFWXUH��XQH�WHQGDQFH�GjVLJQjH�ELRLQIRUPHG�GHVLJQ��*UHHQ��������%URZQ�HW�DO�
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������ �,O �VrDJLW �GrjWXGLHU �OD �G\QDPLTXH �GHV �FRPPXQDXWjV �PLFURELHQQHV �GDQV
OrHQYLURQQHPHQW �FRQVWUXLW �SRXU� �GrXQH �SDUW� �kWUH �UHQVHLJQj �VXU �OHV �SUDWLTXHV �TXL
GjWHUPLQHQW�FHV�G\QDPLTXHV�HW��GrDXWUH�SDUW��XWLOLVHU�FHV�LQIRUPDWLRQV�SRXU�RULHQWHU
OrXUEDQLVPH�YHUV�GHV�SROLWLTXHV�MXJjHV�SRVLWLYHV�VXU�OD�EDVH�GH�YDOHXUV�FRPPH�OD�VDQWj�
OD�GXUDELOLWj�RX�OrLQFOXVLRQ�VRFLDOH��+RLVLQJWRQ�HW�DO���������%URZQ�HW�DO���������2Q
FRQhRLW �DLQVL �OD �PHVXUH �PjWDJjQRPLTXH �FRPPH�XQ �YjULWDEOH �FDSWHXU �GH �OD �YLOOH�
&KULVWRSKHU�0DVRQ��GX�&RUQHOO�0HGLFDO�&ROOHJH�f�1HZ�<RUN��D�FR�SXEOLj��HQ�������XQ
WUDYDLO�WUiV�PjGLDWLVj��FRUUHVSRQGDQW�f�OD�PHVXUH�GX�PjWDJjQRPH�GH�����VWDWLRQV�GX
PjWUR�GH�1HZ�<RUN��$IVKLQQHNRR�HW�DO���������/D�MXVWLILFDWLRQ�VFLHQWLILTXH�DYDQFjH�HVW
TXrXQH�WHOOH�jWXGH�HVW�LQjGLWH�HW�TXH�OHV�UjVXOWDWV�SRXUUDLHQW�VHUYLU�f�OD�SODQLILFDWLRQ�GH
OrXUEDQLVPH �HW �GHV �WUDQVSRUWV �QHZ�\RUNDLV� �1RWRQV �TXrLO �Qr\ �D �SDV �LFL �GH �YUDL
TXHVWLRQQHPHQW�VFLHQWLILTXH�H[SOLFLWH�D�SULRUL>�@��8Q�GHV�UjVXOWDWV�PLV�HQ�DYDQW�SDU�OHV
DXWHXUV�HVW�OH�IDLW�TXH�SUiV�GH�OD�PRLWLj�GHV�VjTXHQFHV�REWHQXHV�QH�SHXYHQW�kWUH
DVVLJQjHV �f �XQ �JURXSH �WD[RQRPLTXH �FRQQX� �&HWWH �YDOHXU �HVW �SUjVHQWjH �FRPPH
UHPDUTXDEOH��PDLV�HOOH�HVW�HQ�IDLW�DWWHQGXH�HW�GjFRXOH�GH�OD�PjFRQQDLVVDQFH�JOREDOH
GH�OD�GLYHUVLWj�PLFURELRORJLTXH�GjMf�PHQWLRQQjH��d�WLWUH�GH�FRPSDUDLVRQ��VHXO�����GH
Or$'1 �QRQ�KXPDLQ �WURXYj �GDQV �OH �VDQJ �KXPDLQ �SHXW �kWUH �DVVLJQj �f �XQ �JURXSH
WD[RQRPLTXH��OD�YDVWH�PDMRULWj�UHSUjVHQWDQW�b�OD�PDWLiUH�QRLUH�PLFURELRORJLTXH�c��/HV
DXWHXUV�UDSSRUWHQW��HQ�RXWUH��OD�SUjVHQFH�GH�OrDJHQW�GH�OD�SHVWH�HW�GH�OrDQWKUD[�GDQV
FHUWDLQHV�VWDWLRQV��XQ�UjVXOWDW�VjYiUHPHQW�FULWLTXj�HW�PLV�HQ�TXHVWLRQ�SDU�GrDXWUHV
FKHUFKHXUV�SDU�OD�VXLWH��+VX�HW�DO���������8Q�DXWUH�WUDYDLO�VXU�OH�PjWUR�GH�%RVWRQ
FRQFOXW�GrDLOOHXUV�TXH�FrHVW�OH�W\SH�GH�VXUIDFH�jFKDQWLOORQQj�HW�QRQ�SDV�OD�ORFDOLVDWLRQ
JjRJUDSKLTXH�GH�OD�VWDWLRQ�TXL�GjWHUPLQH�OD�FRPPXQDXWj�EDFWjULHQQH��FH�TXL�LQYDOLGH
OD�SUjVHQWDWLRQ�JjRJUDSKLTXH�f�OrjFKHOOH�GX�UjVHDX�GH�WUDQVSRUW�TXH�SURSRVH�0DVRQ
�+VX�HW �DO� ������� �'DQV�VRQ�jWXGH� �LO �\ �D �SDU �DLOOHXUV �XQ�JOLVVHPHQW �VjPDQWLTXH
QRWDEOH���TXDQG�OHV�DXWHXUV�SUjWHQGHQW�TXrLOV�LGHQWLILHQW�b�WKH�W\SH�RI�EDFWHULD�WKDW
FRORQL]H�WKH�VXEZD\rV�VXUIDFHV �c��$IVKLQQHNRR�HW�DO� �������S� ����� �5LHQ��HQ�HIIHW�
QrLQGLTXH�TXH�FHV�EDFWjULHV�b�FRORQLVHQW�c�HIIHFWLYHPHQW�FHV�VXUIDFHV� �FrHVW�f�GLUH
TXrHOOHV�\�VRLHQW�PjWDEROLTXHPHQW�DFWLYHV��,O�UHVWH�TXH�FHWWH�jWXGH�SLORWH��ILQDOHPHQW
DVVH]�SDXYUH�GX�SRLQW�GH�YXH�VFLHQWLILTXH�PDLV�TXL�D�IDLW�OrREMHW�GrXQH�FRXYHUWXUH
PjGLDWLTXH�LPSRUWDQWH��GUDLQH�DSUiV�HOOH�XQ�SURMHW�LQWHUQDWLRQDO��0HWDVXE��TXL�YLVH
XQH�DSSURFKH�VLPLODLUH�GDQV�XQH�WUHQWDLQH�GH�PjWURSROHV�VXU�VL[�FRQWLQHQWV��0HWD68%
,QWHUQDWLRQDO�&RQVRUWLXP�������

'DQV �FHV �SURMHWV� �OrLQWHQWLRQ �PjWURORJLTXH �GrjWDEOLVVHPHQW �GH �QRUPHV
PLFURELRORJLTXHV�GHV�OLHX[�HVW�H[SOLFLWH��2Q�SDUOH�GDQV�FH�FRQWH[WH�GX�FRQFHSW�GH
b �GLJLWDO �LPPXQH�V\VWHP�c� �,O �VrDJLW� �JUgFH �f �OD �PLVH �HQ �SODFH �GH �VHQVHXUV �TXL
IRXUQLVVHQW�HQ�WHPSV�UjHO�OD�PHVXUH�PjWDJjQRPLTXH�GrXQ�SRLQW�GH�OrHVSDFH��GrjWDEOLU
GHV�SD\VDJHV�PLFURELRORJLTXHV�QRUPDX[�SRXU�GjWHFWHU�HW�UjSRQGUH�f�GHV�IOXFWXDWLRQV
HW�f�GHV�PHQDFHV�PLFURELRORJLTXHV�DYDQW�TXrHOOHV�QH�VH�SURSDJHQW��2Q�SHXW�YRLU�TXH�
GDQV �FH �FRQFHSW� �OD �YLOOH �HVW �FRQVLGjUjH �FRPPH�XQ �RUJDQLVPH �HW �TXH �OD �QRUPH
ELRSROLWLTXH�VrDSSOLTXH�QRQ�SOXV�DX�QLYHDX�GH�OrLQGLYLGX�PDLV�DX�QLYHDX�GH�OD�YLOOH�
RUJDQLVPH��2Q�SDUOH�DLQVL�GH�b�PLFURELRPH�c�GrXQH�YLOOH�RX�GrXQ�UjVHDX�GH�WUDQVSRUW
SRXU�HQ�GjVLJQHU�OD�FRPPXQDXWj�PLFURELHQQH>�@��FHOXL�FL�SRXYDQW�kWUH�TXDOLILj�GH�VDLQ
RX�SDWKRORJLTXH��/H�FRQFHSW�GH�VPDUW�FLW\�VH�GjFOLQH�LFL�FRPPH�OD�VXUYHLOODQFH��VXU�OD
EDVH�GX�VjTXHQhDJH�GX�PjWDJjQRPH��GrXQH�SRUWLRQ�GH�OrHVSDFH��SRXU�VDYRLU�TXL�\
SDVVH�HW�FH�TXrLO�\�IDLW�GX�SRLQW�GH�YXH�IRQFWLRQQHO��&HUWDLQHV�GHV�UDPLILFDWLRQV�GX
SURMHW �0HWDVXE �SUjWHQGHQW �DLQVL �VrLQWjUHVVHU �QRWDPPHQW �f �GHV �jYjQHPHQWV
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GjPRJUDSKLTXHV�SDUWLFXOLHUV��FRPPH�OHV�MHX[�RO\PSLTXHV�UjDOLVjV�f�5LR�HQ������HW
SUjYXV�f�7RN\R�HQ�������SURMHW�2O\PSLRPH>�@����LO�VrDJLW�GrjWXGLHU�b�WKH�LPSDFW�RI�VXFK
D �ODUJH�VFDOH �KXPDQ �HYHQW �RQ �WKH �FLW\rV �JHQHWLF �SURILOH �c �HW �GH �UHWUDFHU �b �WKH
ORFDOL]DWLRQ��WUDQVLW��DQG�SHUVLVWHQFH�RI�WKHVH�YLVLWRUVr�PHWDJHQRPHV�DQG�GHWHUPLQH
ZKHUH �WKH\ �FRORQL]H �DQG �FKDQJH �WKH �ORFDO �XUEDQ �PHWDJHQRPH �RI �WKH �KRVW �FLW\�
LQFOXGLQJ�WKH�SUHVHQFH�DQG�WKH�IOXFWXDWLRQV�RI�PHGLFDOO\�UHOHYDQW�HQWLWLHV�VXFK�DV�DQWL�
PLFURELDO�UHVLVWDQFH�PDUNHUV��$05V��DQG�SKDJHV�c��'H�OD�PkPH�IDhRQ��VXU�OH�YHUVDQW
GH�OD�VFLHQFH�IRUHQVLTXH��XQH�GHV�DPELWLRQV�GX�SURMHW�HVW�OD�GjILQLWLRQ�GrXQH�HPSUHLQWH
GLJLWDOH�PjWDJjQRPLTXH�GHV�VLWHV�XUEDLQV��SRXU�TXH�OD�SURYHQDQFH�JjRJUDSKLTXH�GrXQ
jFKDQWLOORQ�SXLVVH�kWUH�GjGXLWH�GH�VRQ�FRQWHQX�PjWDJjQRPLTXH�

/H�SURMHW�GH�FRQVRUWLXP�0LFURELRPHV�RI�WKH�%XLOW�(QYLURQPHQW�YLVH��TXDQW�f�OXL��f
RULHQWHU�OHV�SURMHWV�GrXUEDQLVPH�HW�GrDUFKLWHFWXUH�HQ�WHQDQW�FRPSWH�GH�OD�FRPSRVDQWH
PLFURELHQQH �GH �OrHQYLURQQHPHQW ��HW �DLQVL �REWHQLU �b �D �PRUH �SURGXFWLYH� �KHDOWKLHU
SRSXODWLRQ�c>�@� ��%URZQ�HW �DO� ������ ��+RLVLQJWRQ�HW �DO� ������� �/HV�WUDYDX[�GH�FH
FRQVRUWLXP �RQW� �SDU �H[HPSOH� �jWXGLj �OrLQIOXHQFH �GH �GLIIjUHQWHV �JjRPjWULHV
DUFKLWHFWXUDOHV�VXU�OD�FRPSRVLWLRQ�PLFURELHQQH�GDQV�XQ�EgWLPHQW�XQLYHUVLWDLUH��RX
PRQWUj �TXH �OD �FRPSRVLWLRQ �PLFURELHQQH �DjULHQQH �GrHVSDFHV �XUEDLQV �YDULH �f �XQH
jFKHOOH�ILQH�GH�OrRUGUH�GH��������P��OH�PLFURELRPH�DjULHQ�GrXQ�MDUGLQ�SXEOLF�jWDQW��SDU
H[HPSOH��GLIIjUHQW�GH�FHOXL�PHVXUj�GDQV�XQ�SDUNLQJ�

2XWUH�OrHVSDFH�SXEOLF��OD�PjWDJjQRPLTXH�VrHVW�DXVVL�DWWDFKjH�f�OD�FDUDFWjULVDWLRQ�GH
OrHVSDFH�GRPHVWLTXH��/HV�KDELWDQWV�GrXQH�PkPH�PDLVRQ�SDUWDJHQW��SRXU�XQH�SDUW��OH
PkPH�PLFURELRPH�HW�OH�PLFURELRPH�GrXQ�GRPLFLOH�UHIOiWH��DX�ERXW�GH���K��FHOXL�GH�VHV
RFFXSDQWV��\�FRPSULV�OHV�DQLPDX[�GRPHVWLTXHV��$LQVL��KDELWHU�FrHVW�DXVVL�LQRFXOHU�XQH
SRUWLRQ�GrHVSDFH�GH�VRQ�PLFURELRWH�HW��HQ�UHWRXU��kWUH�LQRFXOj�SDU�OH�PLFURELRWH�GH�FHW
HVSDFH��&HW�jFKDQJH�GrXQ�YLYDQW�HQWUH�XQ�FRUSV�HW�XQ�HVSDFH�WUDQVIRUPH�FH�GHUQLHU�HQ
OLHX� �&HUWDLQV �VrLQTXLiWHQW �GHV �UjSHUFXVVLRQV �SRWHQWLHOOHPHQW �QjJDWLYHV �GH �FHWWH
DXWRSHUSjWXDWLRQ�GrXQ�jFRV\VWiPH�PLFURELHQ�HQWUH�OrKDELWDW�HW�OrKDELWDQW��QRWDPPHQW
HQ�FDV�GH�G\VELRVH��GjVjTXLOLEUH�GX�PLFURELRWH���6RQW�SUjVHQWjV�FRPPH�VRXKDLWDEOHV
GHV�HQYLURQQHPHQWV��GHV�FRQILJXUDWLRQV�XUEDLQHV�HW�DUFKLWHFWXUDOHV�TXL�IDYRULVHQW�XQ
PLFURELRPH�DERQGDQW�HW�GLYHUVLILj��YRQ�+HUW]HQ�HW�DO��������

<DQLY�(UOLFK���������OrXQ�GHV�JUDQGV�SURPRWHXUV�GX�UDSSURFKHPHQW�GH�OD�JjQRPLTXH
GHV �LQLWLDWLYHV �GH �FURZGVRXUFLQJ �HW �GHV �SODWHIRUPHV �GH �UjVHDX[ �VRFLDX[� �SUjYRLW
OrLQVWDOODWLRQ �GH �VjTXHQFHXUV �PjWDJjQRPLTXHV �GH �PDQLiUH �V\VWjPDWLTXH �GDQV �OHV
HVSDFHV�GRPHVWLTXHV��6HORQ�OXL� �OH�UjVHDX�VDQLWDLUH��OHV�WRLOHWWHV��UHSUjVHQWHUDLW�OH
PDUFKj �OH �SOXV �IDYRUDEOH �f �FLEOHU ��DYHF �OD �SRVVLELOLWj �GH �YHQGUH �jYHQWXHOOHPHQW
SOXVLHXUV�FDSWHXUV�SDU�IR\HU�� �/HV�GRQQjHV�UjFROWjHV�SRXUUDLHQW�SDU�H[HPSOH�kWUH
HPSOR\jHV�SRXU�OD�VXUYHLOODQFH�jSLGjPLRORJLTXH��RX�VHUYLU�DX[�PjGHFLQV�JjQjUDOLVWHV
SRXU�VXLYUH�OrjYROXWLRQ�GH�OHXUV�SDWLHQWV��/D�PLQLDWXUDWLRQ�DFWXHOOH�GHV�VjTXHQFHXUV
Gr$'1��GRQW�OHV�SOXV�SHWLWV�VH�SUjVHQWHQW�FRPPH�PRGXOHV�SRUWDEOHV�GH�OD�WDLOOH�GrXQ
EULTXHW��f�FRQQHFWHU�f�XQ�VPDUWSKRQH��6PLGJ,21��GH�OD�VRFLjWj�2[IRUG�1DQRSRUH
7HFKQRORJLHV�� �UHQG �SODXVLEOH �OrjYHQWXDOLWj �GrXQ �GjSORLHPHQW �PDVVLI �GH �OD
PjWDJjQRPLTXH �SDU �GHV �DFWHXUV �LQVWLWXWLRQQHOV� �LQGXVWULHOV �RX �SULYjV�

/H�PLFURELRWH�KXPDLQ��XQ�DOWHU�HJR�

/D�PjWDJjQRPLTXH�SURGXLW�GH�QRXYHDX[�HVSDFHV�ELRORJLVjV��FRQVWUXLWV�SDU�OD�GjWHFWLRQ
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HW �OrDQDO\VH �GH �OHXU �FRPSRVDQWH �PLFURELHQQH� �/rHVSDFH �SUREDEOHPHQW �OH �SOXV
LQWHQVjPHQW�jWXGLj�SDU�OHV�DSSURFKHV�PjWDJjQRPLTXH�HVW�OH�FRUSV�KXPDLQ��,O�DSSDUDlW
f�OrKHXUH�DFWXHOOH�TXH�GHV�FRPPXQDXWjV�FRPSOH[HV�GrDUFKDHD��GH�EDFWjULHV��GH�YLUXV�
GH�FKDPSLJQRQV�HW�GH�SURWLVWHV�VRQW�DVVRFLjHV�f�GLIIjUHQWV�RUJDQHV�FRPPH�OD�SHDX��OHV
YRLHV�UHVSLUDWRLUHV��OHV�WUDFWXV�XULQDLUH��JjQLWDO�HW�VXUWRXW�GLJHVWLI��.QLJKW�HW�DO�������
�*LOEHUW�HW�DO���������/H�QRPEUH�WRWDO�GH�FHOOXOHV�GX�PLFURELRWH�KXPDLQ�jTXLYDXW�DX
QRPEUH�GH�FHOOXOHV�KXPDLQHV�HW�UHSUjVHQWH�XQH�ELRPDVVH�GH�OrRUGUH�GX�NLORJUDPPH�
3OXV �HQFRUH �TXH �OrDVSHFW �TXDQWLWDWLI� �FrHVW �OD �FRPSOH[LWj �HW �OD �GLYHUVLWj �GH �FHWWH
FRPPXQDXWj �TXrLO �VrDJLW �GH �SUHQGUH�HQ�FRPSWH� �&HWWH �FRPPXQDXWj �FRPSUHQGUDLW

MXVTXrf�����HVSiFHV�GLIIjUHQWHV��GRQW�VHXOH�XQH�IUDFWLRQ�PLQLPH�HVW�FRQQXH�f�FH�MRXU�
$LQVL��OH�PLFURELRPH��HQWHQGX�LFL�FRPPH�OH�JjQRPH�GX�PLFURELRWH��FRPSUHQG�ELHQ
SOXV�GH�JiQHV�GLIIjUHQWV�TXH�OH�JjQRPH�GH�OrKmWH��8Q�FDWDORJXH�QRQ�H[KDXVWLI�GHV
JiQHV �QRQ�UHGRQGDQWV �GX �PLFURELRPH �LQWHVWLQDO �FRPSWH �TXHOTXHV �WURLV �PLOOLRQV
GrHQWUjHV��TXDQG�OH�QRPEUH�GH�JiQHV�GDQV�OH�JjQRPH�KXPDLQ�HVW�GH�OrRUGUH�GH��������
&HUWDLQV �DXWHXUV �SDUOHQW �DLQVL �GH �QRWUH �VHFRQG�JjQRPH�f �SURSRV �GX�PLFURELRPH
KXPDLQ��&HWWH�PjWDSKRUH�HVW�VRXV�WHQGXH�SDU�OH�FRQFHSW�q�FULWLTXj�q�GrKRORELRQWH�
FRQFHYDQW�OrKmWH�HW�OrHQVHPEOH�GH�VRQ�PLFURELRWH�FRPPH�XQH�HQWLWj�jYROXWLYH�LQWjJUjH�
OH�YjULWDEOH�RUJDQLVPH��=LOEHU�5RVHQEHUJ�HW�5RVHQEHUJ��������&HWWH�SULVH�HQ�FRPSWH
QRXYHOOH �GX �PLFURELRWH �FRQFHUQH �QRQ �VHXOHPHQW �OrKRPPH� �PDLV �OrHQVHPEOH �GHV
PDPPLIiUHV�HW��HQ�IDLW��OD�SOXSDUW��VLQRQ�OrHQVHPEOH�GHV�PDFUR�RUJDQLVPHV�DQLPDX[�HW
YjJjWDX[��TXL�WRXV�H[LVWHUDLHQW�FRPPH�DVVHPEODJHV�V\PELRWLTXHV�DYHF�GHV�PLFUREHV�

'H�IDhRQ�LPSRUWDQWH��f�OrLQYHUVH�GX�JjQRPH�GH�OrKmWH��OH�PLFURELRPH�HVW�PjWDVWDEOH�
3RXU�XQ�LQGLYLGX�GRQQj��LO�HVW�HQ�JjQjUDO�UHODWLYHPHQW�VWDEOH�GDQV�VD�FRPSRVLWLRQ�DX
FRXUV�GX�WHPSV��HW�RQ�SHXW�DLQVL�LGHQWLILHU�XQ�LQGLYLGX�SDU�VRQ�PLFURELRPH��0DLV�GDQV
OH�PkPH�WHPSV��FHUWDLQHV�GH�VHV�FRPSRVDQWHV�SHXYHQW�YDULHU�HQ�IRQFWLRQ�GHV�SKDVHV
GH �YLH� �GHV �FRPSRUWHPHQWV �HW �GHV �SDWKRORJLHV� �/H �PLFURELRWH �HVW �WUDQVPLV
HVVHQWLHOOHPHQW�YHUWLFDOHPHQW�GH�OD�PiUH�f�OrHQIDQW��LO�HVW�DLQVL�KjULWDEOH�HW�GjSHQG�GX
PRGH�GrDFFRXFKHPHQW���SXLV�HVW�IDhRQQj�SDU�GrDXWUHV�DSSRUWV�HQYLURQQHPHQWDX[��/H
PLFURELRWH�HVW�PRGLILj�SDU�OHV�FRPSRUWHPHQWV�DOLPHQWDLUHV��OD�FRQVRPPDWLRQ�GrDOFRRO�
OH�WDEDJLVPH�HW�OHV�SUDWLTXHV�VH[XHOOHV��,O�HVW�DXVVL�PRGXOj�SDU�OHV�LQWHUDFWLRQV�VRFLDOHV
HW �OHV �LQWHUDFWLRQV �ELRWLTXHV �DYHF �OHV �QRQ�KXPDLQV ��OHV �FRXSOHV �HW �OHV �SHUVRQQHV
KDELWDQW �XQH �PkPH �PDLVRQ �SDUWDJHQW �XQH �SDUW �GH �OHXU �PLFURELRWH� �FrHVW �YUDL
jJDOHPHQW�GHV�SURSULjWDLUHV�HW�GH�OHXU�DQLPDO�GRPHVWLTXH���0kPH�VL�OHV�UHODWLRQV
FDXVDOHV�HQWUH�PLFURELRWH�HW�FRPSRUWHPHQW�VRQW�HVVHQWLHOOHPHQW�GRFXPHQWjHV�GDQV�OH
FDV�GrjWXGHV�VXU�GHV�PRGiOHV�DQLPDX[��LO�DSSDUDlW�TXH�OD�FRPSRVLWLRQ�GX�PLFURELRWH
LQIOXHQFH �OrKXPHXU� �OHV �FKRL[ �UHSURGXFWLIV� �OD �VRFLDELOLWj �HW �OH �FRPSRUWHPHQW
DOLPHQWDLUH��%XIILQJWRQ�HW�DO���������'HV�YDULDWLRQV�GH�OD�FRPSRVLWLRQ�GX�PLFURELRPH
VRQW�LPSOLTXjHV�GDQV�XQ�JUDQG�QRPEUH�GH�SDWKRORJLHV��FRPPH�OrREjVLWj��OH�GLDEiWH��OHV
PDODGLHV�FDUGLRYDVFXODLUHV��OH�FDQFHU�PDLV�DXVVL�OD�GjSUHVVLRQ�HW�OrDXWLVPH��'DQV�OD
FRQWLQXLWj�GH�OD �SHQVjH�GH�5HQj�'XERV� �PLFURELRORJLVWH�HW �SLRQQLHU �GH�OrjFRORJLH
SROLWLTXH��+RQLJVEDXP��������LO�VH�GjJDJH�f�SUjVHQW�XQH�SHUVSHFWLYH�jFRORJLTXH�GH�OD
VDQWj�HW�LO�HVW�IUjTXHQW�TXH�OH�WHUPH�GrjFRV\VWiPH�VRLW�XWLOLVj�SRXU�GjVLJQHU�OH�FRUSV
KXPDLQ�HW�VRQ�PLFURELRWH��/D�QRWLRQ�GrjFRORJLH�HVW�DLQVL�LQWHUQDOLVjH��LQFRUSRUjH��HW�LO
VrjWDEOLW�XQH�FRQWLQXLWj�HQWUH�OHV�GLVFRXUV�VXU�OHV�jTXLOLEUHV�jFRORJLTXHV�SODQjWDLUHV�HW
LQGLYLGXHOV��'DQV�OHV�GHX[�FDV��f�OD�ELRGLYHUVLWj�HVW�DVVRFLjH�XQH�YDOHQFH�SRVLWLYH��HW
SRXU�HQULFKLU�OD�GLYHUVLWj�PLFURELHQQH��OH�FRQWDFW�GLUHFW�DYHF�OD�QDWXUH��SDU�OH�WRXFKHU�
OrLQKDODWLRQ�HW �OrLQJHVWLRQ� �HVW �HQFRXUDJj�SDU �OHV �GLVFRXUV �GH�VDQWj�SXEOLTXH��YRQ
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+HUW]HQ�HW�DO��������

/H�PLFURELRWH��UjYjOj�SDU�OD�PjWDJjQRPLTXH��VrjWDEOLW�GDQV�OHV�GLVFRXUV�VFLHQWLILTXHV
FRPPH�XQH�FRPSRVDQWH�GH�OrLGHQWLWj�ELRORJLTXH���OH�PLFURELRWH�HVW�f�OD�IRLV�SHUVRQQHO
HW�SDUWDJj��KjULWDEOH�PDLV�PjWDVWDEOH��,O�HVW�PRGLILj�SDU�OH�FRPSRUWHPHQW��LO�PRGLILH�OH
FRPSRUWHPHQW��LO�HVW�VRFLDO�HW�VRFLDOLVDQW��&HWWH�QRXYHOOH�IRUPH�GH�QDWXUDOLVDWLRQ�GH
OrKRPPH��PDLV�DXVVL�GX�UHVWH�GH�OD�PDFURIDXQH�HW�GH�OD�PDFURIORUH��FRQFRXUW�f�IORXWHU
OD�IURQWLiUH�HQWUH�OH�FRUSV�HW�VRQ�HQYLURQQHPHQW��HQWUH�OrKXPDLQ�HW�OH�QRQ�KXPDLQ�

/D�ELRJcRJUDSKLH�PLFURELHQQH�GX�FRUSV�

,O�GjFRXOH�GHV�FRQVLGjUDWLRQV�GjYHORSSjHV�GDQV�OH�SDUDJUDSKH�SUjFjGHQW�TXrXQ�GHV
HVSDFHV �UHFRQILJXUjV �SDU �OD �PjWDJjQRPLTXH �HVW �OH �FRUSV ��'XULI�%UXFNHUW �������
&RPPH�PHQWLRQQj�SOXV�KDXW��OD�SULVH�HQ�FRPSWH�GX�PLFURELRPH�DPiQH�f�GLVFRXULU�GX
FRUSV �HQ �WHUPHV �GH �SD\VDJH �HW �GrjFRV\VWiPH� �&rHVW �DX �FRUSV �SULV �FRPPH
HQYLURQQHPHQW�TXH�OrRQ�DSSOLTXH�OHV�WHUPHV�LVVXV�GH�OrjFRORJLH��FRPPH�OrH[WLQFWLRQ�GH
PDVVH��OD�ELRGLYHUVLWj��OHV�FRPPXQDXWjV�GrHVSiFHV��OHV�HVSiFHV�FOHIV��OD�VXFFHVVLRQ
GrHVSiFHV� �8QH �jWXGH �SXEOLjH �HQ ������ �GDQV �6FLHQFH� �SDU �-XVWLQ �6RQQHQEXUJ �GH
Or8QLYHUVLWj�GH�6WDQIRUG�HVW�XQH�LOOXVWUDWLRQ�GH�FHWWH�WHQGDQFH��6PLWV�HW�DO��������
&HWWH�jWXGH�SRUWH�VXU�OH�PLFURELRPH�LQWHVWLQDO�GrXQ�JURXSH�GH�FKDVVHXUV�FXHLOOHXUV�GH
7DQ]DQLH��OHV�+DG]D��(OOH�HVW�XQH�SDUPL�GH�QRPEUHXVHV�SRUWDQW�VXU�OH�PLFURELRPH�GH
PHPEUHV�GH�VRFLjWjV�GLWHV�WUDGLWLRQQHOOHV��OD�PjWDJjQRPLTXH�SDUWLFLSDQW�DLQVL�f�OD
UHQDLVVDQFH�DFWXHOOH�GrXQH�DQWKURSRORJLH�ELRORJLTXH�GDQV�OriUH�SRVW�JjQRPLTXH��/HV
SRSXODWLRQV �KXPDLQHV �GLWHV �WUDGLWLRQQHOOHV �SUjVHQWHQW �XQ �IRUW �LQWjUkW �SRXU �OHV
FKHUFKHXUV �TXL �WHQWHQW �GrjWDEOLU �XQ �OLHQ �HQWUH �PRGH �GH �YLH �HW �FRPSRVLWLRQ �GX
PLFURELRPH��/D�FRPPXQDXWj�+DG]D��ORFDOLVjH�GDQV�OD�YDOOjH�GX�ULIW�HQ�7DQ]DQLH��QH
FRPSWHUDLW �SOXV �TXrHQYLURQ ���� �PHPEUHV� �YLYDQW �DYHF �XQ �PRGH �GrDOLPHQWDWLRQ
FDUDFWjULVj�SDU�XQH�DOWHUQDQFH�GH�FROOHFWHV�GH�EDLHV�HW �GH�PLHO �GXUDQW�OD �VDLVRQ
KXPLGH��HW�GH�FKDVVH�GXUDQW�OD�VDLVRQ�ViFKH��/rjWXGH�GH�6RQQHQEXUJ�SRUWH�VXU�XQ�WRWDO
GH�����LQGLYLGXV��VRLW�OD�TXDVL�WRWDOLWj�GHV�+DG]D���GRQW�����jFKDQWLOORQV�IjFDX[�RQW
jWj�DQDO\VjV�VXU�XQH�SjULRGH�GrXQH�DQQjH��,O�DSSDUDlW�TXH�OH�PLFURELRPH�GHV�+DG]D
SUjVHQWH�GHV�YDULDWLRQV�VDLVRQQLiUHV�FRKjUHQWHV�DYHF�OHV�GLIIjUHQFHV�GH�UjJLPH�HW�HVW
HQULFKL �SRXU �FHUWDLQHV �HVSiFHV �EDFWjULHQQHV� �QRWDPPHQW �GX �JHQUH �3UHYRWHOOD�
DEVHQWHV �RX �UDUHV �GDQV �OH �PLFURELRPH�GrLQGLYLGXV �DPjULFDLQV� �'LIIjUHQWHV �jWXGHV
FRQFRUGHQW�SRXU�LQGLTXHU�TXH�OHV�SRSXODWLRQV�GLWHV�WUDGLWLRQQHOOHV��VRLW�GH�FKDVVHXUV�
FXHLOOHXUV �VRLW �DJUR�SDVWRUDOHV� �RQW �GHV �PLFURELRWHV �SUjVHQWDQW �XQH �SOXV �JUDQGH
GLYHUVLWj�HW�FRQWLHQQHQW�HQ�DERQGDQFH�FHUWDLQHV�HVSiFHV�UDUHV�RX�PkPH�DEVHQWHV�GHV
PLFURELRWHV�RFFLGHQWDX[��GLWV�ZHVWHUQL]HG�� �&HV�jWXGHV�HQ�YLHQQHQW�f�SUjVHQWHU�OH
PLFURELRPH �GHV �LQGLYLGXV �GHV �SD\V �ULFKHV �FRPPH �XQ �jFRV\VWiPH �HQ �FULVH� �HQ
GjVjTXLOLEUH� �&HWWH �YXH �HVW �IRQGjH �VXU �OH �FRQFHSW �GH �FR�DGDSWDWLRQ �jYROXWLYH �GX
JjQRPH�GH�OrKmWH�HW�GH�VRQ�PLFURELRPH��2Q�OLW�DLQVL�GDQV�OH�WH[WH�GH�SURPRWLRQ�GrXQ
OLYUH �GH �YXOJDULVDWLRQ �GH �6RQQHQEXUJ�� �b �RXU �JXW �PLFURELRWD �LV �IDFLQJ�D �b �PDVV
H[WLQFWLRQ�HYHQW�c�c>�@��/H�VXMHW�RFFLGHQWDO�VH�UHWURXYH�DLQVL�HQ�FKDUJH�GH�OD�JHVWLRQ
jFRORJLTXH �GrXQ �jFRV\VWiPH �LQWHUQH �FRPSOH[H �HW �PHQDFj� �2Q �LPDJLQH �TXH �OH
PLFURELRWH�TXL�GjFRXOH�GX�PRGH�GH�YLH�RFFLGHQWDO�QrHVW�SDV�DGDSWj�DX�JjQRPH�GH
OrKmWH�HW�RQ�VH�WRXUQH�YHUV�OH�PLFURELRWH�GHV�PHPEUHV�GH�VRFLjWjV�WUDGLWLRQQHOOHV
FRPPH �UHSUjVHQWDQW �XQH �VRUWH �GrgJH �GrRU �PLFURELRORJLTXH� �TXH �OrRQ �SRXUUDLW
FDUDFWjULVHU�HW�UHFRXYUHU�DYDQW�TXH�FH�PRGH�GH�YLH�QH�GLVSDUDLVVH��&HWWH�SRVLWLRQ�TXL
SUkWH�DX[�+DG]D�DFWXHOV�XQH�UHVVHPEODQFH�DYHF�GHV�SRSXODWLRQV�KXPDLQHV�DQFHVWUDOHV
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UHOiYH �GrXQH �SHUVSHFWLYH �jYROXWLRQQLVWH� �WUiV �FULWLTXjH �HQ �DQWKURSRORJLH �VRFLDOH
�7HVWDUW��������2Q�OLW�GDQV�XQH�DXWUH�jWXGH��SRUWDQW�FHWWH�IRLV�VXU�OHV�PLFURELRPHV
RUDO� �IjFDO �HW �FXWDQj �GH ��� �PHPEUHV �GrXQH �FRPPXQDXWj �DXWRFKWRQH �LVROjH
DPjULQGLHQQH��OHV�<DQRPDPL�GX�9HQH]XHOD���b�2XU�ILQGLQJV�HPSKDVL]H�WKH�QHHG�IRU
H[WHQVLYH �FKDUDFWHUL]DWLRQ �RI �WKH �IXQFWLRQ �RI �WKH �PLFURELRPH �>s@ �LQ �UHPRWH
QRQZHVWHUQL]HG �SRSXODWLRQV �EHIRUH �JOREDOL]DWLRQ �RI �PRGHUQ �SUDFWLFHV �DIIHFWV
SRWHQWLDOO\�EHQHILFLDO�EDFWHULD�KDUERUHG�LQ�WKH�KXPDQ�ERG\�c��&OHPHQWH�HW�DO�������
S������/D�UjGXFWLRQ�GH�OD�ELRGLYHUVLWj�FDUDFWjULVWLTXH�GH�OrDQWKURSRFiQH�VH�SURGXLUDLW
LFL�HQ�OrKXPDLQ�PkPH�HW�SDU�GHV�SURFHVVXV�GrKRPRJjQjLVDWLRQ�FXOWXUHOOH>�@�

/HV�GRQQjHV�PjWDJjQRPLTXHV�SURSRVHQW�f�OD�UjIOH[LRQ�FROOHFWLYH�XQ�FRQFHSW�UjQRYj�GX
FRUSV� �XQH �QRXYHOOH �IRUPH �GH �QDWXUDOLVDWLRQ �TXL �QXDQFH �OD �YXH �JjQRFHQWULTXH
jFKDIDXGjH�QRWDPPHQW�SDU�OD�JjQjWLTXH�PROjFXODLUH�FODVVLTXH��:LHVH�HW�DO���������d
XQH�YLVLRQ�VWDWLTXH�GH�OrLGHQWLWj�ELRORJLTXH��GjWHUPLQjH�SDU�OrLPPXDELOLWj�GX�JjQRPH�
VH�VXEVWLWXH�XQ�FRQFHSW�GrLGHQWLWj�ELRORJLTXH�G\QDPLTXH�HW�FKDQJHDQWH��YDULDEOH�GDQV
OH�WHPSV�HW�GDQV�OrHVSDFH��6L�QRXV�VRPPHV�GjWHUPLQjV�SDU�b�QRV�c�JiQHV��FHX[�FL�VRQW
SRXU�XQH�ODUJH�SDUW�PLFURELHQV�HW�FHWWH�FRPSRVDQWH�QrHVW�SDV�HQWLiUHPHQW�GRQQjH
PDLV�SHXW�YDULHU�HQ�IRQFWLRQ�GH�OrKLVWRLUH�HW�GH�OD�JjRJUDSKLH��&HWWH�FRQFHSWLRQ�IOXLGH
GH �OrLGHQWLWj �ELRORJLTXH �WURXYH �VRQ �DQDORJXH �GDQV �OD �QRWLRQ �GrLGHQWLWj �OLTXLGH
GjYHORSSjH�SDU�OH�VRFLRORJXH�HW�SKLORVRSKH�=LJPXQW�%DXPDQ��:LHVH�HW�DO� �������
&RQWUDLUHPHQW�f�OrKjULWDJH�JjQjWLTXH�TXrLO�UHhRLW��GRQQj�HW�LPPXDEOH��OH�VXMHW�SHXW�VH
FRQVLGjUHU �HQ �SDUWLH �UHVSRQVDEOH �GH �OD �SDUW �PLFURELHQQH �GH �VRQ �LGHQWLWj
ELRORJLTXH>��@��/D�VXEVWLWXWLRQ�SURJUHVVLYH�GrXQH�YXH�VWDWLTXH�JjQRFHQWULTXH�SDU�XQ
FRQFHSW�GrLGHQWLWj�ELRORJLTXH�PjWDVWDEOH��Go�f�OD�SULVH�HQ�FRPSWH�GH�OrjSLJjQjWLTXH�
GrXQH �SDUW� �HW �GrDXWUH �SDUW �GH �OD �FRPSRVDQWH �PLFURELHQQH �jYRTXjH �LFL� �SRXUUDLW
VHPEOHU�D�SULRUL�SRUWHXVH�GrXQH�SRVVLELOLWj�GrjPDQFLSDWLRQ�SDU�UDSSRUW�f�XQH�SRVLWLRQ
HVVHQWLDOLVDQWH�GRQW�FHUWDLQV�DFFXVHQW�OD�VFLHQFH�JjQjWLTXH��0DLV�LO �HVW�jJDOHPHQW
SRVVLEOH�TXH�FH�FRQFHSW�UjQRYj�GrLQGLYLGXDOLWj�ELRORJLTXH�FRQGXLVH�f�GH�QRXYHOOHV
IRUPHV�ELRSROLWLTXHV��FRPPH�OH�VRFLRORJXH�0DXUL]LR�0HORQL�OHV�D�GrDLOOHXUV�DQDO\VjHV
GDQV�OH�FDGUH�GHV�PRGLILFDWLRQV�jSLJjQjWLTXHV��0HORQL��������(Q�HIIHW��SXLVTXH�OH
PLFURELRWH �HVW �GjWHUPLQj �SDU �OHV �FRPSRUWHPHQWV ��HW �SDUIRLV �GH �PDQLiUH
WUDQVJjQjUDWLRQQHOOH�� �LO �HVW �SRVVLEOH �TXH �VH �GjYHORSSHQW �GH �QRXYHOOHV �IRUPHV �GH
VWLJPDWLVDWLRQ�VRFLDOH�ELRORJLVjH��6H�SRVH�GrDLOOHXUV�GDQV�FH�FDGUH�OH�SUREOiPH�GH�OD
QRUPH�HW�OD�TXHVWLRQ�GX�QRUPDO�HW�GX�SDWKRORJLTXH��GDQV�OD�PHVXUH�Rn�LO�H[LVWH�GH
JUDQGHV�YDULDWLRQV�LQWHULQGLYLGXHOOHV�GDQV�OD�FRPSRVLWLRQ�GX�PLFURELRPH��'HV�jWXGHV
UDSSRUWHQW�GHV�GLIIjUHQFHV�HWKQLTXHV�RX�UDFLDOHV�GDQV�OD�FRPSRVLWLRQ�GX�PLFURELRWH
KXPDLQ� �TXL �VHUDLHQW �H[SOLTXjHV�SDU�XQH�FR�DGDSWDWLRQ�HQWUH�OH �PLFURELRPH�HW �OH
JjQRPH�GH�OrKmWH��&HUWDLQV�DXWHXUV�PHWWHQW�HQ�JDUGH�FRQWUH�OHV�ULVTXHV�OLjV�f�FHWWH
UDFLDOLVDWLRQ�GX�PLFURELRPH��WRXW�HQ�UHMHWDQW�OrLGjH�TXH�OD�UHFKHUFKH�VXU�OH�PLFURELRPH
KXPDLQ�GHYUDLW�kWUH�FRORU�EOLQG��XQH�SULVH�HQ�FRPSWH�FULWLTXH�GH�OD�QRWLRQ�GH�UDFH
GHYDQW�SHUPHWWUH�GH�GjOLPLWHU�OD�SDUW�GHV�IDFWHXUV�VRFLDX[�HW�GHV�IDFWHXUV�JjQjWLTXHV
GDQV�OHV�YDULDWLRQV�LQWHUSRSXODWLRQHOOHV�GX�PLFURELRPH��)RUWHQEHUU\�������

'DQV�XQH�DQDO\VH�GHV�HQMHX[�ELRSROLWLTXHV�HW�VRFLDX[�GHV�WUDQVSODQWDWLRQV�IjFDOHV�
OrDQWKURSRORJXH�0DWWKHZ�:ROI�0H\HU�GjFULW�OD�FRPSRVDQWH�PLFURELRORJLTXH�FRPPH
HVVHQWLHOOHPHQW�LQGLVFLSOLQjH��XQUXO\���GjILDQW�OD�JRXYHUQDQFH�PjGLFDOH�HW�VFLHQWLILTXH
GHV�FRUSV��:ROI�0H\HU��������,O�SURSRVH�XQH�JUDGDWLRQ�VrjFKHORQQDQW�GX�QRUPDO�DX
UjJXOLHU��UHJXODU��HW�ILQDOHPHQW�DX�VWDQGDUG��,O�VrDJLW�GrDERUG�GH�GjILQLU�OH�QRUPDO�SDU
RSSRVLWLRQ�DX�SDWKRORJLTXH��SXLV�GH�GjWHUPLQHU�FRPPHQW�FHWWH�QRUPDOLWj�SHXW�kWUH
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DWWHLQWH�RX�PDLQWHQXH�SDU�GHV�SURFHVVXV�GH�UjJXODWLRQ��HW�HQILQ�FRPPHQW�FHV�PHVXUHV
GH�UjJXODWLRQ�SHXYHQW�kWUH�PLVH�HQ�pXYUH�VRXV�OD�IRUPH�GH�SURGXLWV�HW�GH�SURFjGXUHV
LQGXVWULHOOHV�VWDQGDUGLVjV��'DQV�OH�FDV�GX�PLFURELRWH�LQWHVWLQDO�KXPDLQ��XQ�GHV�HQMHX[
SKDUPDFHXWLTXHV �PDMHXUV �HVW �GH �GjWHUPLQHU �FRPPHQW �PHQHU �FH �SURFHVVXV
GrLQGXVWULDOLVDWLRQ��FrHVW�f�GLUH�SDU�TXHOV�PR\HQV�OrDVVHPEODJH�FRPSOH[H�HW�YDULDEOH�GX
PLFURELRWH�IjFDO�QRUPDO �SHXW�GHYHQLU�XQ�SURGXLW�GH�PDUFKj�VWDQGDUGLVb �DYHF�XQH
IRQFWLRQ�GH�UbJXODWLRQ��6L�FHWWH�DUWLFXODWLRQ�GX�QRUPDO�DX�UjJXOLHU�HW�GX�UjJXOLHU�DX
VWDQGDUG �HVW �SURSRVjH �SDU �OrDQWKURSRORJXH �GDQV �OH �FDGUH �GHV �HQMHX[ �OLjV �f �OD
GLPHQVLRQ�PjGLFDOH�GX�PLFURELRWH�LQWHVWLQDO��HOOH�SHXW�VHUYLU�GH�FDGUH�SRXU�SHQVHU�OHV
XVDJHV�PjWURORJLTXHV�GH�OD�PjWDJjQRPLTXH�GDQV�GrDXWUHV�HVSDFHV��4XH�FH�VRLW�GDQV�OH
FDV�GX�FRUSV��GH�OD�YLOOH�RX�GHV�HVSDFHV�QDWXUHOV��OD�PjWDJjQRPLTXH�VrRIIUH�FRPPH
PR\HQ �GH �GjILQLU �XQ �jWDW �QRUPDO ��VRXYHQW� �OH �WHUPH �EDVHOLQH �LQWHUYLHQW �GDQV �OD
WHUPLQRORJLH�DQJOR�VD[RQQH��HW�GH�GjWHUPLQHU�FRPPHQW�FHW�jWDW�jYROXH�HQ�IRQFWLRQ�GH
PHVXUHV �UjJXODWULFHV� �&RQFHUQDQW �OrjWDSH �GH �VWDQGDUGLVDWLRQ� �OH �PkPH �FDUDFWiUH
LQGLVFLSOLQj �TXH �:ROI�0H\HU ������� �VRXOLJQH �GDQV �OH �FDV �GX �PLFURELRWH �LQWHVWLQDO
SRXUUDLW�VrDSSOLTXHU�f�GH�QRPEUHX[�DXWUHV�b�jFRV\VWiPHV�c�FRUSRUHOV� �XUEDLQV�RX
QDWXUHOV��2Q�HVW�DFWXHOOHPHQW�GDQV�XQH�QRXYHOOH�jWDSH�GH�GjYRLOHPHQW�SURJUHVVLI�GH�OD
FRPSOH[LWj �GH �OrH[LVWDQW� �PDLV �OHV �UHODWLRQV �TXL �VrjWDEOLVVHQW �f �OrLQWjULHXU �GH �FHV
FRPPXQDXWjV�FRPSOH[HV�VRQW�HQFRUH�WUiV�ODUJHPHQW�LQFRPSULVHV�HW�KRUV�GrDWWHLQWH�HQ
WHUPHV�GH�PDQLSXODWLRQ��4XRL�TXrLO�HQ�VRLW��VL�GHV�SURFjGjV�HW�GHV�SURGXLWV�LQGXVWULHOV
YLVDQW�f�UHVWDXUHU�RX�PDLQWHQLU�OD�b�QRUPDOLWj�c�ELRORJLTXH�GDQV�FHV�HVSDFHV�VRQW
GjYHORSSjV��OD�PjWDJjQRPLTXH�VH�SRVHUD�FRPPH�XQH�PjWULTXH�FOHI�GH�OD�PHVXUH�GH
OHXU�HIILFDFLWj��,O�FRQYLHQW�DLQVL�GH�PHVXUHU�OH�SDUDGR[H�UjFXUUHQW�GH�FHWWH�DSSURFKH
ELJ�GDWD� �/D�TXDQWLWj�PDVVLYH�GH�GRQQjHV�REWHQXHV�HW�OrKRUL]RQ�UkYj�GrXQH�IRUPH
GrH[KDXVWLYLWj �SRXUUDLW �IDLUH �RXEOLHU �TXH� �FRPPH �WRXWH �PjWURORJLH� �FHOOH�FL �HVW
ODFXQDLUH��HW�GrDXWDQW�SOXV�ODFXQDLUH�TXH�OrREMHW�PHVXUj�HVW�FRPSOH[H�

7KH�ZRUOG�LV�FRYHUHG�LQ�'1$�
b�7KH�ZRUOG �LV �FRYHUHG�LQ �'1$�c>��@ ��+RIIPDQQ� �6FKXEHUW �HW �&DOYLJQDF�6SHQFHU
�������8Q�GHPL�VLiFOH�DSUiV�VD�GjFRXYHUWH��Or$'1�D�WURXYj�XQH�SODFH�GDQV�OrHVSDFH
V\PEROLTXH��FRPPH�HQ�WjPRLJQH�VRQ�LUUXSWLRQ�PjWDSKRULTXH�UjSjWjH�GDQV�OH�ODQJDJH

FRPPXQ��'H�PkPH��OD�YLVLRQ�SDVWHXULHQQH�D�jTXLSj�OrKRPPH�GX���H�VLiFOH�GrXQH
FHUWDLQH�UHSUjVHQWDWLRQ�GX�PRQGH�PLFURELHQ��6XU�FHV�EDVHV��HW�FHOD�YHXW�GLUH�DXVVL�HQ
UjDFWLRQ �f �FHOOHV�FL� �OD �PjWDJjQRPLTXH�VRXOLJQH�f �VD �PDQLiUH �OrXELTXLWj �GH �FHWWH
PROjFXOH �HW �OD �FRQWLQXLWj �HQWUH �OrRUJDQLVPH �HW �OrHQYLURQQHPHQW� �OD �SRURVLWj �GH
OrLQGLYLGX�DX�PRQGH��OH�SDUWDJH�DYHF�OrDXWUH�VRFLDO� �PjGLj�QRWDPPHQW�SDU�OD�SDUW
PLFURELHQQH �GX �YLYDQW� �/H �IDLW �TXH �OD �FRQVWLWXWLRQ ��PLFUR�ELRORJLTXH �GHV
HQYLURQQHPHQWV �QH �SHXW� �GDQV �GH �QRPEUHX[ �FDV� �kWUH �OrREMHW �GrXQH �H[SjULHQFH
SHUFHSWLYH�GLUHFWH��PDLV�UjVXOWH�GrXQH�DFWLYLWj�GrDEVWUDFWLRQ��QrHPSkFKH�HQ�ULHQ�TXH
FHWWH �H[SjULHQFH� �FHWWH �FRQQDLVVDQFH �PRGLILH �OD �FRQVWUXFWLRQ �VSDWLDOH� �FrHVW�f�GLUH
OrLQYHVWLVVHPHQW �GHV �HVSDFHV �HQ �OLHX[� �'rDXWUHV �W\SHV �GH �FRQQDLVVDQFHV �OLjHV �DX[
HVSDFHV��LQGjSHQGDQWV�GrXQH�H[SjULHQFH�SHUFHSWLYH�GLUHFWH��OrKLVWRLUH��OD�OLWWjUDWXUH��OD
JjRJUDSKLHs���FRQFRXUHQW�f�IDhRQQHU�OHV�OLHX[��7XDQ��������2Q�SHXW�QRWHU�DLQVL�TXH�OD
SUjRFFXSDWLRQ�DFWXHOOH�SRXU�OHV�HQMHX[�GH�OD�FRQVHUYDWLRQ�GH�OD�ELRGLYHUVLWj�f�OrjFKHOOH
JOREDOH �VH �WUDQVSRVH �DX �FRUSV �KXPDLQ� �VrLQFRUSRUH �YjULWDEOHPHQW� �HW �FH �VRXV
OrLPSXOVLRQ�HW�OH�FRQWUmOH�GH�OD�PjWDJjQRPLTXH�
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4XL�QrD�MDPDLV�EX�TXHOTXHV�JRXWWHV�GH�SOXLH��OD�WkWH�SHQFKjH�HQ�DUULiUH��OHV�OiYUHV
EjDQWHV�VXU�OH�FLHO�"�4XL�QrD�MDPDLV�JRoWj�TXHOTXH�VRXShRQ�GrHDX�GH�PHU�"�6L�RQ�SHQVH
f�FHWWH�jWXGH�VXU�OD�FRPSRVLWLRQ�PLFURELHQQH�GHV�QXDJHV�DX�VRPPHW�GX�SX\�GH�'mPH�
TXL�YDULH�VHORQ�TXH�OHV�QXDJHV�DUULYHQW�GH�Or$WODQWLTXH�RX�GHV�3\UjQjHV��$PDWR�HW�DO�
�������RX�f�FHWWH�DXWUH�jWXGH�GjWHFWDQW�GH�Or$'1�GH�EDOHLQH�f�ERVVH�GDQV�OrHDX�GH�OD
EDLH�GH�0RQWHUH\��$QGUXV]NLHZLF]�HW�DO���������LO�HVW�SHXW�kWUH�SHUPLV�GrLPDJLQHU�TXH
OrDQJOH �PjWDJjQRPLTXH� �FHWWH �GLPHQVLRQ �LQLWLDOHPHQW �VFLHQWLILTXH� �YLHQGUD �DXVVL
QRXUULU�XQH�DSSUjKHQVLRQ�V\PEROLTXH�HW�SRjWLTXH�GHV�HVSDFHV��FRPPH�OrH[SULPH�OD
MHXQH�DUWLVWH�DPjULFDLQH�0HJDQ�'LGGLH��&HOOH�FL�WUDYDLOOH�XQH�QRXYHOOH�LPDJH�GX�FRUSV�
DYHF �XQ�DFFHQW �PLV �VXU �OH �FRUSV �IjPLQLQ �FRPPH�FRUSV �RXYHUW� �GjERUGDQW �VXU �HW
GjERUGj�SDU�OrHQYLURQQHPHQW�HW�SDU�OrDXWUH��HW�GDQV�OHTXHO�OHV�HVSDFHV�GLJHVWLI �HW
UHSURGXFWHXU�VRQW�WUiV�LQYHVWLV>��@��6RQ�DUW�WUDGXLW�ELHQ�OH�IDLW�TXH�OD�ELRJjRJUDSKLH
SURSRVjH�SDU�OD�PjWDJjQRPLTXH�QrHVW�SDV�XQLTXHPHQW�SHUhXH�FRPPH�VLJQH�GrXQH
KDUPRQLH�GHV�YLYDQWV��PDLV�DXVVL�FRPPH�VRXUFH�GrDQJRLVVHV�QRXYHOOHV�GX�PRL��GH�VRQ
UDSSRUW�DX�PRQGH�HW�f�OrDXWUH��ILJXUH����

�

/D �PjWDJjQRPLTXH� �FHWWH �WHFKQLTXH �ELRORJLTXH �QRXUULH �SDU �OD �UjYROXWLRQ �GX
VjTXHQhDJH�GH�QRXYHOOH�JjQjUDWLRQ��VH�GjFOLQH�SURJUHVVLYHPHQW�GDQV�XQH�ODUJH�SDOHWWH
GrDSSOLFDWLRQV�GDQV�OH�GRPDLQH�PjGLFDO� �jFRORJLTXH�HW�GH�OD�SODQLILFDWLRQ�XUEDLQH�
1RXV�DYRQV�WHQWj�GH�VRXOLJQHU�LFL�GDQV�TXHOOH�PHVXUH�OD�PjWDJjQRPLTXH�SHXW�VrjWDEOLU
FRPPH�XQ�QRXYHO�RXWLO�GH�PHVXUH�HW�GH�FDUDFWjULVDWLRQ�GHV�HVSDFHV��HW�GH�PRQWUHU
TXrHOOH�SDUWDJH�DYHF�GrDXWUHV�PjWURORJLHV�XQ�FDUDFWiUH�QRUPDWLI��8QH�FDUDFWjULVWLTXH
FOHI�GH�FHWWH�PjWURORJLH�HVW�TXrHOOH�WUDYDLOOH�VXU�OD�WUDFH��OD�WUDFH�PROjFXODLUH�GHV
YLYDQWV�HW �SDV�OHXU�SUjVHQFH�HIIHFWLYH� �/HV�HVSDFHV�GrjWXGH�GH�OD�PjWDJjQRPLTXH
UHFRXYUHQW�GHV�jFKHOOHV�VSDWLDOHV�WUiV�GLIIjUHQWHV��GHV�FRUSV�DX[�YLOOHV�RX�HQFRUH�DX[
jFRV\VWiPHV� �&HUWDLQHV �PjWDSKRUHV �UHWURXYjHV �GDQV �OHV �GLVFRXUV �jPDQDQW �GH �OD
VFLHQFH�PjWDJjQRPLTXH��PkPH�VL�HOOHV�QH�VRQW�SDV�QRXYHOOHV��FRQFRXUHQW�f�IORXWHU�OHV
GLVWLQFWLRQV�HQWUH�FHV�REMHWV�HW�f�LQYHUVHU�FHV�jFKHOOHV�VSDWLDOHV���OD�YLOOH�GHYLHQW�XQ
RUJDQLVPH �DYHF �XQ �V\VWiPH �LPPXQLWDLUH� �OH �FRUSV �XQ �jFRV\VWiPH �f �JjUHU �HW �f
FRQVHUYHU��HWF��8Q�DSSRUW�GjFLVLI�GH�FHWWH�SUDWLTXH�WHFKQLTXH�HVW�OD�PLVH�HQ�YLVLELOLWj
GH�OD�SDUW�PLFURELHQQH�GHV�FRUSV�HW�GHV�HQYLURQQHPHQWV�QDWXUHOV�HW�FRQVWUXLWV��&rHVW
VXUWRXW�GH�FHWWH�PDQLiUH�TXH�FHWWH�PHVXUH�WHQG�f�UHFRQILJXUHU�QRV�VSDWLDOLWjV��SDU
FHWWH�SULVH�HQ�FRPSWH�UHQRXYHOjH�HW�SDUIRLV�SRjWLTXH�GX�YLYDQW�HQ�HW�DXWRXU�GH�QRXV�
3DU�OH�ELDLV�GH�Or$'1�HQYLURQQHPHQWDO ��H'1$��VrjWDEOLW �DXVVL �XQH�SUjVHQWLILFDWLRQ
LQjGLWH �PDLV �LQGLUHFWH �GrXQ�QRQ�KXPDLQ �DQLPDO� �DYHF �OHTXHO �QRXV �SDUWDJHRQV �GHV
HVSDFHV�FRPPXQV� �PDLV �GDQV�GHV�WHPSRUDOLWjV �GLIIjUHQWHV� �*OREDOHPHQW� �PkPH�VL
FHOOH�FL �HVW �KDXWHPHQW �WHFKQLFLVjH� �FrHVW �XQH �QRXYHOOH �IRUPH�GH �ELRORJLVDWLRQ �GHV
HVSDFHV�TXH�OD�PjWDJjQRPLTXH�FRQFRXUW�f�SURGXLUH�

/H�YHQGUHGL����VHSWHPEUH������f���������&ODVVj�GDQV���9RXV�SRXYH]�VXLYUH�WRXWHV�OHV
UjSRQVHV�f�FH�ELOOHW�YLD�OH�ILOV�GH�FRPPHQWDLUH��566���/HV�FRPPHQWDLUHV�HW�SLQJV�QH�VRQW
SOXV�SHUPLV�
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