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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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)LJXUH�����:LQG��6RXUFH���0HJDQ�'LGGLH��������DYHF�O|DFFRUG�GH
O|DUWLVWH��

/D �UoYROXWLRQ �WHFKQRORJLTXH�GX�VoTXHQmDJH�GH �QRXYHOOH �JoQoUDWLRQ �LQDXJXUH �XQH
SoULRGH�SRXU�QRV�VRFLoWoV�Rx�OD�PROoFXOH�G|$'1�HVW�UoJXOLnUHPHQW�FRQYRTXoH�GDQV�OHV
FRQVLGoUDWLRQV�c�UDLVRQQoHV�e�GX�YLYDQW��SRXU�WUDFHU�O|KXPDLQ�HW�OH�QRQ�KXPDLQ�GDQV�OH
FDGUH�GH�OD�VDQWo��GH�OD�VFLHQFH�IRUHQVLTXH�HW�GH�OD�JHVWLRQ�GH�OD�ELRGLYHUVLWo��/H
VoTXHQmDJH�PDVVLI�LPSDFWH�IRUWHPHQW�OD�ELRORJLH��OD�PoGHFLQH�HW�O|DFWLYLWo�oFRQRPLTXH
DXWRXU�GH�O|XVDJH�UoFUoDWLI�GH�OD�JoQRPLTXH��&|HVW�VXU�XQ�DVSHFW�SDUWLFXOLHU�GH�FHWWH
oYROXWLRQ�TXH�QRXV�QRXV�FRQFHQWURQV�LFL��HQ�ODLVVDQW�GH�FuWo�OHV�LPSOLFDWLRQV�VRFLDOHV
OLoHV �i �OD �JoQRPLTXH �KXPDLQH� �1RXV �LQVLVWRQV �VXU �XQ �DVSHFW �VSoFLILTXH �GH �OD
JoQRPLTXH��TXH�FRQVWLWXH�OD�PcWDJcQRPLTXH��&HOOH�FL�GoFULW�OD�FRPSRVLWLRQ�HQ�$'1
G|XQ�HVSDFH�HW�VRQ�oYROXWLRQ�GDQV�OH�WHPSV��&HWWH�DSSURFKH�FRQGXLW�i�OD�PLVH�HQ�SODFH
GH�QRXYHOOHV�IRUPHV�GH�PoWURORJLH�GHV�HVSDFHV��IRQGoHV�VXU�OHV�$'1V�TXL�V|\�WURXYHQW�
&HUWDLQV�DFWHXUV�GX�GRPDLQH�SUoYRLHQW�i�WHUPH�OD�PLVH�HQ�SODFH�G|XQ�VoTXHQmDJH
XELTXLWDLUH �HW �HQ �WHPSV �UoHO �GHV �HVSDFHV �GRPHVWLTXHV� �XUEDLQV �HW �QDWXUHOV� �/D
PLQLDWXULVDWLRQ�GHV�VoTXHQFHXUV�UHQG�FHW�REMHFWLI�UDGLFDO�WHFKQLTXHPHQW�DWWHLJQDEOH
�(UOLFK ������� �6DQV �SUoMXJHU �GHV �GoYHORSSHPHQWV �IXWXUV �GH �FHV �GLVSRVLWLIV� �QRXV
SRXYRQV�G|RUHV�HW�GoMi�DQDO\VHU��GDQV�OD�OLWWoUDWXUH�VFLHQWLILTXH��OH�FDUDFWnUH�QRUPDWLI
HW �SHUIRUPDWLI �GH �FHWWH �DSSURFKH �WHFKQLTXH� �HW �SURSRVHU �O|LGoH �VHORQ �ODTXHOOH �OD
SUoVHQWLILFDWLRQ �SDU �OD �PoWDJoQRPLTXH �GX �YLYDQW �QRQ�KXPDLQ� �PLFUR� �RX
PDFURVFRSLTXH� �i �SUR[LPLWo �RX �i �O|LQWoULHXU �PpPH �GX �FRUSV �KXPDLQ� �PRGLILH �OD
SHUFHSWLRQ�TXH�QRXV�DYRQV�GH�FHOXL�FL�HW�GH�VD�UHODWLRQ�i�O|HQYLURQQHPHQW�GRPHVWLTXH�
XUEDLQ�HW�QDWXUHO�

/D �PdWDJdQRPLTXH �FDUDFWdULVH �HW �DQDO\VH �OD �YLH �GHV
HVSDFHV�
7RXW�OH�YLYDQW�D�HQ�FRPPXQ�O|XWLOLVDWLRQ�GH�O|$'1�FRPPH�VXSSRUW�GH�O|HVVHQWLHO�GH
O|LQIRUPDWLRQ �KoUoGLWDLUH� �2Q �VDLW �GoFKLIIUHU �O|HQFKDrQHPHQW �GHV �FRQVWLWXDQWV
oOoPHQWDLUHV�GH�O|$'1��OHV�EDVHV�V\PEROLVoHV�$��&��*��7��GHSXLV�OH�PLOLHX�GHV�DQQoHV
������0RLQV�GH����DQV�VoSDUHQW�OHV�SUHPLHUV�EDOEXWLHPHQWV�GH�OD�OHFWXUH�GHV�JnQHV�GX
ODQFHPHQW�GH�FH�TXL�UHVWH�OH�SOXV�JUDQG�SURJUDPPH�GH�UHFKHUFKH�HQ�ELRORJLH��OH
VoTXHQmDJH�GHV�WURLV �PLOOLDUGV�GH�SDLUHV�GH�EDVHV�GX�JoQRPH�KXPDLQ�{�O|+XPDQ
*HQRPH�3URMHFW��*UHHQ��:DWVRQ�HW�&ROOLQV��������6RXV�O|LPSXOVLRQ�GH�FH�SURJUDPPH�
OH�VoTXHQmDJH�D�YX�VRQ�FRyW�GLYLVo�SDU�XQ�IDFWHXU�XQ�PLOOLRQ��&H�VDXW�TXDQWLWDWLI
SHUPHW �i �SUoVHQW �G|DQDO\VHU� �FKH] �GH �WUnV �QRPEUHX[ �LQGLYLGXV� �OHV �YDULDWLRQV �GX
JoQRPH�SRXU�HQ�H[WUDLUH�GHV�LQIRUPDWLRQV�VXU�O|DQFHVWUDOLWo��OHV�PLJUDWLRQV��OHV�WDLOOHV
GH�JURXSHV�KXPDLQV�HW�OHV�FRQWUDLQWHV�VoOHFWLYHV�TXL�V|H[HUFHQW��/|DXJPHQWDWLRQ�GH�OD
WDLOOH �GHV �FRKRUWHV �D �SDU �DLOOHXUV �FRQVLGoUDEOHPHQW �DPoOLRUo �OD �SHUIRUPDQFH �GHV
oWXGHV�GLWHV�*:$6��*HQRPH�:LGH�$VVRFLDWLRQ�6WXGLHV���TXL�YLVHQW�i�FRUUoOHU�XQ�WUDLW
SDUWLFXOLHU�i�XQH�FRQVWLWXWLRQ�JoQoWLTXH>�@��/D�UoGXFWLRQ�GHV�FRyWV�HVW�DXVVL�HQ�FDXVH
GDQV �O|HVVRU �GHV �VHUYLFHV �GH �JoQRPLTXH�UoFUoDWLYH� �/H �VoTXHQmDJH�GH �O|$'1�HVW
GHYHQX�IDFLOH�HW�ERQ�PDUFKo��&HWWH�REVHUYDWLRQ��SRXU�WULYLDOH�TX|HOOH�VRLW��GRLW�pWUH
SULVH�HQ�FRPSWH�SRXU�FRPSUHQGUH�OH�GoSORLHPHQW�GH�FHWWH�WHFKQLTXH�ELRORJLTXH�HQ
PoGHFLQH��PDLV�DXVVL�GDQV�GHV�oWXGHV�TXL�UHOnYHQW�GHV�VFLHQFHV�KXPDLQHV�HW�VRFLDOHV�{
YRLU�SDU�H[HPSOH�%RDUGPDQ��'RPLQJXH�HW�)OHWFKHU���������/DUPXVHDX�HW�DO���������
9HUGX�HW�DO���������DLQVL�TXH�3ORPLQ�HW�YRQ�6WXPP��������
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4XHOOH�TXH�VRLW�O|LPSRUWDQFH�VRFLDOH�HW�VFLHQWLILTXH�TX|DLW�SULV�OH�GoYHORSSHPHQW�GH�OD
JoQRPLTXH �KXPDLQH� �F|HVW �LFL �XQ �DVSHFW �VSoFLILTXH �GH �OD �JoQRPLTXH� �OD
PoWDJoQRPLTXH��TXH�QRXV�YRXGULRQV�H[SORUHU�GDQV�VRQ�DVSHFW�ELRJoRJUDSKLTXH��6L�OHV
DSSURFKHV�JoQRPLTXHV�YLVHQW �W\SLTXHPHQW �i �GoWHUPLQHU �OD �FRQVWLWXWLRQ�JoQoWLTXH
FRPSOnWH �G|XQ �LQGLYLGX �GLVFUHW� �KXPDLQ �RX �QRQ�KXPDLQ� �OD �PoWDJoQRPLTXH� �HOOH�
V|DWWDFKH�i�DQDO\VHU�O|HQVHPEOH�GHV�$'1V�G|XQH�SRUWLRQ�GH�O|HVSDFH��RQ�SDUOH�DXVVL�GH
JoQRPLTXH�HQYLURQQHPHQWDOH���,FL��LO�QH�V|DJLW�SOXV�GH�VoTXHQFHU�GHV�LQGLYLGXV�LVROoV
HW�LGHQWLILoV��PDLV�OHV�$'1V�G|XQ�HQVHPEOH�G|RUJDQLVPHV��SUoVHQWV�HQ�XQ�VLWH�GRQQo�HW
SULV �FRPPH�XQH �FROOHFWLYLWo� �,O �IDXW �SUoFLVHU �TXH �FHWWH �DSSURFKH �QH �SHUPHW �SDV
G|DVVXUHU�TXH�OHV�$'1V�LGHQWLILoV�FRUUHVSRQGHQW�i�GHV�RUJDQLVPHV�SUoVHQWV�HW�YLYDQWV
HQ�XQ�VLWH��DX�PRPHQW�GX�SUoOnYHPHQW���HOOH�GLW�XQLTXHPHQW�TXHOV�$'1V�V|\�WURXYHQW
HW �HQ �TXHOOH �TXDQWLWo� �8QH �GLYHUVLWo �G|HVSDFHV �HVW �DLQVL �O|REMHW �G|oWXGHV
PoWDJoQRPLTXHV���XQ�VLWH�SDUWLFXOLHU�GX�FRUSV��XQ�QXDJH�DX�VRPPHW�GX�SX\�GH�'uPH�
OH�FODYLHU�G|XQ�GLVWULEXWHXU�DXWRPDWLTXH�GH�ELOOHWV��XQ�FDQLYHDX�SDULVLHQ�RX�OD�VWDWLRQ
VSDWLDOH�LQWHUQDWLRQDOH��&H�TXL�HVW�YUDL�GH�OD�JoQRPLTXH�HQ�JoQoUDO�O|HVW�DXVVL�GHV
DSSURFKHV�PoWDJoQRPLTXHV���O|DFTXLVLWLRQ�GH�TXDQWLWoV�PDVVLYHV�GH�GRQQoHV�HVW�ERQ
PDUFKo�HW�FHOOHV�FL�VRQW�QXPoULTXHV�HW�DLQVL�IDFLOHPHQW�DUFKLYDEOHV�HW�oFKDQJHDEOHV�

8QH�H[SoULHQFH�GH�PoWDJoQRPLTXH�JoQnUH�SOXVLHXUV�PLOOLHUV�i�SOXVLHXUV�GL]DLQHV�GH
PLOOLRQV�GH�IUDJPHQWV�GH�VoTXHQFHV��RX�UHDGV�� �TX|LO �V|DJLW�DORUV�GH�FODVVHU�HW�GH
TXDQWLILHU��7\SLTXHPHQW��OHV�GRQQoHV�PoWDJoQRPLTXHV�VRQW�DQDO\VoHV�SDU�GHX[�JUDQGV
W\SHV�G|DSSURFKHV��XQH�DSSURFKH�GH�FODVVLILFDWLRQ�SK\ORJoQoWLTXH�HW�XQH�DSSURFKH�GH
FODVVLILFDWLRQ�IRQFWLRQQHOOH��:HLVVHQEDFK�HW�6JKLU��������/D�SUHPLnUH�YLVH�i�UoSRQGUH
i�OD�TXHVWLRQ�c�TXL�HVW�Oi��TXHO�VRQW�OHV�DFWHXUV�"�e��OD�GHX[LnPH�i�OD�TXHVWLRQ�c�TXH
IRQW�LOV�"�e��'DQV�OH�SUHPLHU�FDV��O|DQDO\VH�VH�OLPLWH�VRXYHQW�i�XQH�SRUWLRQ�FOHI�GX
JoQRPH��$'1V�ULERVRPLTXHV��FRPPXQV�i�WRXV�OHV�RUJDQLVPHV�HW�WUnV�LQIRUPDWLIV�GX
SRLQW�GH�YXH�SK\ORJoQoWLTXH��/HV�VoTXHQFHV�VRQW�DORUV�FODVVoHV�HQ�278��2SHUDWLRQDO
7D[RQRPLF�8QLWV���(Q�HIIHW��VRXYHQW�OHV�$'1V�LGHQWLILoV�QH�FRUUHVSRQGHQW�SDV�i�GHV
XQLWoV�WD[RQRPLTXHV�FODVVLTXHV�FRQQXHV��GHV�HVSnFHV���/D�FODVVLILFDWLRQ�IRQFWLRQQHOOH�
TXDQW �i �HOOH� �FRUUHVSRQG �DX �UHJURXSHPHQW �GHV �VoTXHQFHV �SDU �W\SHV �GH �JnQHV
KRPRORJXHV�H[HUmDQW�GHV�IRQFWLRQV�LGHQWLTXHV�RX�SURFKHV�GDQV�GLIIoUHQWV�RUJDQLVPHV�
2Q�REWLHQW�DLQVL�XQH�GHVFULSWLRQ�GH�O|DFWLYLWo�ELRORJLTXH�G|XQH�FRPPXQDXWo�SUoVHQWH
HQ�XQ�VLWH��2Q�SHXW�FRPELQHU�FHV�DSSURFKHV�HQ�UoDWWULEXDQW�OHV�JnQHV�GH�IRQFWLRQV
GRQQoHV�i�GHV�XQLWoV�WD[RQRPLTXHV��SRXU�DLQVL�IRUPXOHU�OD�TXHVWLRQ�c�TXL�IDLW�TXRL�"�e�

&HWWH�DSSURFKH�GH�FDUDFWoULVDWLRQ�JoQRPLTXH�GHV�SRUWLRQV�GH�O|HVSDFH�SUoVHQWH�OD
SURSULoWo�GH�QH�SDV�pWUH�ELDLVoH�GX�SRLQW�GH�YXH�SHUFHSWLI�HQ�IDYHXU�GH�WHO�RX�WHO
SK\OXP�RX�HVSnFH��QH�GRQQDQW�SDV�SOXV�GH�YLVLELOLWo�i�OD�PDFURIDXQH�HW�OD�PDFURIORUH
TX|i�OD�FRPSRVDQWH�PLFURELHQQH�LQYLVLEOH��i�XQH�HVSnFH�SUoVHQWDQW�XQH�IRUWH�YDOHXU
V\PEROLTXH�RX�oFRQRPLTXH�TX|DX�SOXV�PRGHVWH�GHV�PLFUREHV��&H�TXL�IHUD�TXH�WHO�RX
WHO�RUJDQLVPH�GRPLQHUD�OHV�GRQQoHV�PoWDJoQRPLTXHV�GoSHQG�GH�O|DERQGDQFH�GH�VRQ
$'1�GDQV�O|HVSDFH�FRQVLGoUo��(W�V|LO �HVW�SRVVLEOH�GH�FRQFHQWUHU�GoOLEoUoPHQW�XQH
oWXGH�PoWDJoQRPLTXH�VXU�XQH�FDWoJRULH�SK\ORJoQoWLTXH�SUoGoILQLH��LO�UHVWH��FRPPH
QRXV�OH�YHUURQV��TXH�OHV�PLFUR�RUJDQLVPHV�GRPLQHQW�TXDQWLWDWLYHPHQW�GH�QRPEUHX[
HQYLURQQHPHQWV�QDWXUHOV�RX�FRQVWUXLWV��GRQW�SDU�DLOOHXUV�OD�FRPSOH[LWo�ELRORJLTXH�HVW
WHOOH �TXH �OD �PoWDJoQRPLTXH �QH �SHUPHW �VRXYHQW �SDV �XQH �PHVXUH �H[KDXVWLYH �GH
O|HQVHPEOH�GHV�$'1V�SUoVHQWV�
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/D �PdWDJdQRPLTXH �WUDQVIRUPH �OHV �SUDWLTXHV �HW �OHV
UHSUdVHQWDWLRQV�VSDWLDOHV�
$\DQW�EULnYHPHQW�GoFULW�OHV�DVSHFWV�JoQoUDX[�GH�OD�PoWDJoQRPLTXH��RQ�SHXW�WHQWHU
G|oYRTXHU� �i �WUDYHUV �GHV �H[HPSOHV� �FRPPHQW �OH �GoSORLHPHQW �GH �FHWWH �DSSURFKH
LPSDFWH�HW�SRXUUD�LPSDFWHU�OHV�VSDWLDOLWoV�HW�OHV�SUDWLTXHV�DXWRXU�G|REMHWV�FKRLVLV�HW
G|DLOOHXUV�LQWULTXoV���OHV�HVSDFHV�QDWXUHOV��OD�YLOOH�HW�OD�PDLVRQ��HW�HQILQ�OH�FRUSV�

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

/D�PoWDJoQRPLTXH�VH�GoSORLH�GDQV�OHV�HVSDFHV�QDWXUHOV��QRWDPPHQW�GDQV�OH�FDGUH�GH
OD �UHFKHUFKH�HQ�oFRORJLH� �GH�OD �ELRORJLH �GH�OD �FRQVHUYDWLRQ�HW �GH�OD �VXUYHLOODQFH
ELRORJLTXH��,O�V|DJLW�LFL�GH�OD�GoWHFWLRQ�HW�GH�OD�PHVXUH�G|$'1V�HQYLURQQHPHQWDX[��GLWV
H'1$� �SRXU�GoFULUH�HW�oWXGLHU�O|oYROXWLRQ�GH�OD�ELRGLYHUVLWo�RX�OD�SUoVHQFH�G|XQH
HVSnFH�G|LQWoUpW�GDQV�XQ�VLWH�GRQQo��'HLQHU�HW�DO���������&RPPH�H[SOLFLWo�SOXV�KDXW�
HQ �DPSOLILDQW �FHUWDLQHV �SRUWLRQV �GX �JoQRPH �LQIRUPDWLYHV �GX �SRLQW �GH �YXH
SK\ORJoQoWLTXH� �RQ �GUHVVH �XQ �LQYHQWDLUH �FRPSOHW �GH �O|RULJLQH �SK\ORJoQoWLTXH �GHV
$'1V�SUoVHQWV�HQ�XQ�VLWH��OD�SUoVHQFH�GH�FHV�$'1V�oWDQW�SULVH�i�VRQ�WRXU�FRPPH�XQH
LQGLFDWLRQ �GH �OD �c �SUoVHQFH �e �GHV �HVSnFHV �DQLPDOHV� �YoJoWDOHV �RX �PLFURELHQQHV
FRUUHVSRQGDQWHV��/HV�PRGHV�H[DFWV�G|oPLVVLRQ�GH�FHV�$'1V�GDQV�O|HQYLURQQHPHQW�QH
VRQW�SDV�WRWDOHPHQW�FRQQXV�HW�YDULHQW�VHORQ�OHV�RUJDQLVPHV��/|H'1$�SHXW�SURYHQLU�GH
IUDJPHQWV�GH�SHDX�RX�GH�FRTXLOOH��G|XULQH��GH�InFHV��GH�SKDQnUHV��GH�VDOLYH��GH�SHORWHV
GH �UoMHFWLRQV� �GH �IHXLOOHV} �/D �QDWXUH �GHV �VLWHV �oFKDQWLOORQQoV �HVW �H[WUpPHPHQW
GLYHUVH���VLWHV�DWPRVSKoULTXHV��HDX�GRXFH�RX�VDOoH��VROV��VoGLPHQWV��QHLJH��HWF��/H
WHPSV�GH�UoVLGHQFH�GDQV�O|HQYLURQQHPHQW�DYDQW�GoJUDGDWLRQ�HVW�H[WUpPHPHQW�YDULDEOH
G|XQ�VLWH�i�O|DXWUH��GH�TXHOTXHV�KHXUHV�i�SOXVLHXUV�FHQWDLQHV�GH�PLOOLHUV�G|DQQoHV�
/|DSSURFKH�GH �FDUDFWoULVDWLRQ �GHV �HVSDFHV �SDU �O|$'1�HQYLURQQHPHQWDO �SHXW �DLQVL
V|oWHQGUH�oJDOHPHQW�GDQV�OD�GLPHQVLRQ�WHPSRUHOOH��HQ�V|DGUHVVDQW�i�O|$'1�DQFLHQ��OHV
DSSURFKHV�H'1$�FURLVHQW �OHV �DSSURFKHV�D'1$� �SRXU�DQFLHQW �'1$�� �3DU �H[HPSOH�
O|DQDO\VH �PoWDJoQRPLTXH �GH �VoGLPHQWV �ODFXVWUHV �SHUPHW �GH �UHFRQVWLWXHU �VXU �GHV
FHQWDLQHV�G|DQQoHV�O|oYROXWLRQ�GHV�FRPPXQDXWoV�YoJoWDOHV�HW�DQLPDOHV�SUoVHQWHV�GDQV
OH�EDVVLQ�YHUVDQW�FRUUHVSRQGDQW��%RHVVHQNRRO�HW�DO���������3DQVX�HW�DO���������)LFHWROD
HW�DO���������2Q�SHXW�DLQVL�SDUOHU�G|XQH�QRXYHOOH�IRUPH�GH�ELRORJLVDWLRQ�GHV�HVSDFHV�
TXL�HVW�GH�QDWXUH�i�OHXU�FRQIoUHU�SDU�DLOOHXUV�XQH�oSDLVVHXU�WHPSRUHOOH�QRXYHOOH�TXL
YLHQW �V|DMRXWHU �i �OD �SDOoRQWRORJLH �VWUDWLJUDSKLTXH �FODVVLTXH� �&HV �DSSURFKHV
UHSUoVHQWHQW�i�O|KHXUH�DFWXHOOH�XQ�DSSRUW�GoFLVLI�GDQV�OHV�oWXGHV�GH�ELRJoRJUDSKLH�HW
OHV�oWXGHV�HQYLURQQHPHQWDOHV��HQ�GRFXPHQWDQW�OD�YDULDWLRQ�GH�OD�ELRGLYHUVLWo�GDQV�OHV
GLPHQVLRQV�VSDWLDOH�HW�WHPSRUHOOH��3HGHUVHQ�HW�DO��������

&RPPH �H[SOLFLWo �SOXV �KDXW� �FHWWH �DSSURFKH �SHXW �pWUH �FLEOoH �VXU �XQH �GLYLVLRQ
SK\ORJoQoWLTXH�SOXV�RX�PRLQV�YDVWH��GH�O|HVSnFH�LQGLYLGXHOOH�DX�UnJQH�RX�DX�GHOi��PDLV
XQ�GHV�REMHFWLIV �FOHIV �GH�OD �PoWKRGH�UHVWH �GH�SURGXLUH�XQH�UHSUoVHQWDWLRQ�GH�OD
ELRGLYHUVLWo�JOREDOH�G|XQ�VLWH��RQ�SDUOH�GH�H'1$�PHWDEDUFRGLQJ>�@���&HWWH�WHFKQLTXH
V|RIIUH �FRPPH �XQ �RXWLO �SULYLOoJLo �GH �ELRVXUYHLOODQFH ��ELRPRQLWRULQJ�� �YHQDQW �HQ
FRPSOoPHQW�RX�HQ�UHPSODFHPHQW�G|DSSURFKHV�G|oFKDQWLOORQQDJH�oFRORJLTXH�FODVVLTXH�
IRQGoHV�VXU�OD�FODVVLILFDWLRQ�WD[RQRPLTXH�OLQQoHQQH�HW�OH�GoQRPEUHPHQW�G|LQGLYLGXV
G|HVSnFHV�GoILQLHV��/D�ELRORJLH�GH�OD�FRQVHUYDWLRQ��FRQVHUYDWLRQ�ELRORJ\��VH�SUoVHQWH
FRPPH�XQ�REMHW�K\EULGH��HQWUH�XQH�VFLHQFH�HW�XQ�GLVSRVLWLI�SROLWLTXH�GH�JHVWLRQ�GHV
UHVVRXUFHV�QDWXUHOOHV��&H�FKDPS�VH�SHUmRLW�FRPPH�SUHVVo�SDU�OH�WHPSV�GHYDQW�OHV
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GoILV�VRFLoWDX[�OLoV�i�OD�SHUWH�GHV�KDELWDWV��i�OD�VXUH[SORLWDWLRQ�HW�DX�UoFKDXIIHPHQW
FOLPDWLTXH��(GZDUG�:LOVRQ��OH�SURPRWHXU�GX�WHUPH�GH�ELRGLYHUVLWo��SDUOH�DLQVL�GH�OD
ELRORJLH�GH�OD�FRQVHUYDWLRQ�FRPPH�c�D�GLVFLSOLQH�ZLWK�D�GHDGOLQH�e��:LOVRQ�������S�����
'DQV�FH�FRQWH[WH�FRQWUDLQW��OD�PoWDJoQRPLTXH�GHV�H'1$V�HVW�SUoVHQWoH�FRPPH�XQ
QRXYHO �RXWLO �SHUPHWWDQW �G|DFFoOoUHU �GH �PDQLnUH �H[WUDRUGLQDLUH �O|DFTXLVLWLRQ �GHV
GRQQoHV�HQ�UoSRQVH�i�FHV�GoILV�WHPSRUHOV� �FRPPH�OH�ELRWHFKQRORJLTXH�YHQDQW�DX
VHFRXUV�GH�OD�1DWXUH�

2Q�SHXW�PHQWLRQQHU�TXHOTXHV�H[HPSOHV�GX�GoSORLHPHQW�GHV�WHFKQLTXHV�OLoHV�i�O|H'1$
GDQV�OH�FRQWH[WH�G|HQYLURQQHPHQWV�DTXDWLTXHV��GRPDLQH�GDQV�OHTXHO�FHV�WHFKQLTXHV
VRQW�SHXW�pWUH�OH�SOXV�ODUJHPHQW�GoSOR\oHV��'HLQHU�HW�DO���������8QH�oWXGH�VXU�OHV
SRSXODWLRQV�GH�UHTXLQV�HQ�1RXYHOOH�&DOoGRQLH�UDSSRUWH�OD�GoWHFWLRQ�GH����HVSnFHV�i
SDUWLU�GH�VHXOHPHQW����oFKDQWLOORQV�G|HDX�GH�PHU��TXDQG������SORQJoHV�Q|RQW�SHUPLV
G|HQ�GoWHFWHU�YLVXHOOHPHQW�TXH�QHXI��%RXVVDULH�HW�DO���������'DQV�OH�PpPH�UHJLVWUH�
GDQV�XQH�oWXGH�HQ�7DVPDQLH�GDQV�OD�EDLH�GH�0DFTXDULH�+DUERXU��XQH�DSSURFKH�H'1$
D�SHUPLV�OD�GoWHFWLRQ�G|XQH�HVSnFH�GH�UDLH�UDUH�HW�PHQDFoH�G|H[WLQFWLRQ��DORUV�TXH
FHOOH�FL �Q|D �SOXV �oWo �REVHUYoH �YLVXHOOHPHQW �GHSXLV �������:HOW] �HW �DO� ������� �/HV
HVSnFHV�GH�PDFURIDXQHV�GoWHFWoHV�SDU�OD�PoWDJoQRPLTXH�VRQW�GH�IDLW�DEVHQWHV�GX�VLWH
oFKDQWLOORQQo���OHV�PRGHVWHV�YROXPHV�G|HDX�DQDO\VoV�QH�FRQWLHQQHQW�SDV�LFL�XQ�UHTXLQ�
Oi�XQH�ELFKH��PDLV�FHWWH�DEVHQFH�VH�SUoVHQWLILH�QoDQPRLQV�SDU�OD�GoWHFWLRQ�GH�OHXU
$'1�GDQV�O|oFKDQWLOORQ��HQ�XQH�VRUWH�GH�KRUV�FKDPS�

/HV�DSSURFKHV�H'1$��MXVWLILoHV�SDU�OHXU�HIILFDFLWo� �DPnQHQW�i�XQH�YLVLELOLWo�GH�OD
ELRGLYHUVLWo �HQ �XQ �VLWH �GRQQo� �FRXYUDQW �WRXWHV �OHV �oFKHOOHV �HW �WRXWH �O|oWHQGXH
SK\ORJoQoWLTXH�GX�YLYDQW��PDLV�HOOHV�VH�FRXSHQW�GDQV�OH�PpPH�WHPSV�GH�OD�SULVH�HQ
FRPSWH�GH�OD�SUoVHQFH�HIIHFWLYH�GHV�RUJDQLVPHV��UDSSHORQV�TXH�O|H'1$�QH�GLW�ULHQ�GH
O|jJH� �GH �OD �VDQWo �RX �PpPH �GH �OD �YLDELOLWo �GHV �HVSnFHV �GoWHFWoHV�� �c �/|zLO
PoWDJoQRPLTXH �e �VH �SURSRVH �GH �WRXW �YRLU �VDQV �ULHQ �UHJDUGHU� �HW �XQH �FHUWDLQH
GLPHQVLRQ�HVWKoWLTXH�GH�OD�ELRORJLH�QDWXUDOLVWH�FODVVLTXH�VH�WURXYH�REOLWoUoH�SDU�FHWWH
oYROXWLRQ�WHFKQLTXH��$YHF�OD�PLVH�HQ�SODFH�GH�FH�W\SH�GH�QRXYHOOHV�PoWULTXHV�GH�OD
ELRGLYHUVLWo� �LO �HVW �SRVVLEOH �TXH�FHUWDLQHV�VLWXDWLRQV�GH�FRQIOLWV �HQYLURQQHPHQWDX[
PHWWDQW�HQ�WHQVLRQ�OHV�EHVRLQV�GH�SRSXODWLRQV�ORFDOHV�HW�GHV�HQMHX[�GH�FRQVHUYDWLRQ
JOREDX[ �VH �WURXYHQW �H[DFHUEoHV� �(Q �HIIHW� �FRPPHQW �MXVWLILHU �OD �SURWHFWLRQ �G|XQ
WHUULWRLUH�FRPPH�KDELWDW�G|XQH�HVSnFH�VL�FHOOH�FL�Q|HVW�SHUmXH�TXH�VRXV�OD�IRUPH�G|XQH
WUDFH� �HW �HQFRUH�G|XQH�WUDFH�KDXWHPHQW �WHFKQLFLVoH� �6RXV�XQ�YHUQLV �KLJK�WHFK� �OD
PoWDJoQRPLTXH��GDQV�FHUWDLQHV�GH�VHV�DSSOLFDWLRQV��V|LQVFULUDLW�DYHF�FH�WUDYDLO�SDU�OD
WUDFH�GDQV�XQ�SDUDGLJPH�oSLVWoPRORJLTXH�TXH�*LQ]EXUJ�D�TXDOLILo�G|LQGLFLHO��*LQ]EXUJ
�������&H�UHFRXUV�DX[�WUDFHV�GDQV�OH�H'1$�PHWDEDUFRGLQJ�HVW�SUoVHQWo�FRPPH�XQH
UoSRQVH�DX[�SUREOnPHV�GX�FRyW�oOHYo�HW�GH�OD�GXUoH�GH�PLVH�HQ�zXYUH�GHV�PoWKRGHV
WUDGLWLRQQHOOHV�G|oFKDQWLOORQQDJH��,O�HVW�LQWoUHVVDQW�GH�QRWHU�DXVVL�TXH��GHYDQW�OD�WjFKH
LPPHQVH �GH �OD �VXUYHLOODQFH �GHV �oFRV\VWnPHV �i �O|oFKHOOH �JOREDOH� �GHV �PR\HQV
G|oFKDSSHU�i�O|LQWHUYHQWLRQ�KXPDLQH�GLUHFWH�VXU�OH�WHUUDLQ�oPHUJHQW�DX[�H[WUpPHV�GH
O|oFKHOOH�VSDWLDOH��GX�PROoFXODLUH�i�O|DVWURQRPLTXH����DX�GoYHORSSHPHQW�UDSLGH�GH�OD
PoWDJoQRPLTXH�GX�H'1$�UoSRQGHQW�OD�PLVH�HQ�SODFH�GH�VXUYHLOODQFHV�SDU�VDWHOOLWH�GHV
oFRV\VWnPHV�GHSXLV�O|HVSDFH��6NLGPRUH�HW�DO�������

/D�ELRORJLH�GH�OD�FRQVHUYDWLRQ�SRVH�OD�VDXYHJDUGH�GH�OD�ELRGLYHUVLWo�FRPPH�REMHFWLI�
PDLV�TXHOOH�PoWULTXH�XWLOLVHU��TXHOOH�ELRGLYHUVLWo�IDXW�LO �HVVD\HU�GH�PDLQWHQLU�"�/D
PoWDJoQRPLTXH�SURSRVH�XQH�PoWULTXH�XQLTXH�DSSOLFDEOH�i�WRXW�OH�YLYDQW�HQ�XQ�VLWH
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GRQQo��6L�RQ�SRVH�FRPPH�/HDQ�HW�0DF/DXULQ��������TXH�OD�GLYHUVLWo�SK\ORJoQoWLTXH
HVW�OD�PHVXUH�UDWLRQQHOOHPHQW�OD�SOXV�YDODEOH�GH�OD�ELRGLYHUVLWo��RQ�FRQFOXUD�TXH�OHV
HIIRUWV�GHYUDLHQW�SRUWHU�VXU�OH�PRQGH�PLFURELHQ��GRQW�OD�GLYHUVLWo�SK\ORJoQoWLTXH�HVW
OD�SOXV�JUDQGH��FRPPH�RQ�OH�YHUUD�SOXV�EDV���(W�FHUWDLQV�HVSDFHV�c�KRVWLOHV�e�PDLV
ULFKHV�GH�GLYHUVLWo�PLFURELHQQH��FRPPH�SDU�H[HPSOH�OH�VLWH�GH�'DOORO�HQ�gWKLRSLH�
GHYUDLHQW�DORUV�pWUH�FRQVLGoUoV�FRPPH�SDUWLFXOLnUHPHQW�VHQVLEOHV��)OoFKHW�������

/D�PdWDJdQRPLTXH�UdYcOH�OD�PDMRULWd�LQYLVLEOH�

/D�ELRORJLH�DFWXHOOH�FODVVH�OH�YLYDQW�HQ�WURLV�UnJQHV���OHV�EDFWoULHV��OHV�DUFKDHD�HW�OHV
HXFDU\RWHV��/HV�EDFWoULHV��OHV�DUFKDHD�HW�XQH�SDUWLH�GHV�HXFDU\RWHV�VRQW�GHV�PLFUR�
RUJDQLVPHV��DXWUHPHQW�GLW�LQYLVLEOHV��/D�YDVWH�PDMRULWo�GH�FHV�PLFUREHV�HVW�GH�SOXV
QRQ�FXOWLYDEOH�HW�oFKDSSDLW�DLQVL�SRXU�O|HVVHQWLHO�i�O|DQDO\VH�ELRORJLTXH��2Q�Q|HQ�DYDLW
GDQV�OH�PHLOOHXU�GHV�FDV�TXH�GHV�LPDJHV��GH�PLFURVFRSLH�oOHFWURQLTXH���/HV�DSSURFKHV
GH�PoWDJoQRPLTXH��GLWHV�FXOWXUH�LQGHSHQGHQW��SHUPHWWHQW�XQH�FDUDFWoULVDWLRQ�GH�FH
JURXSH�G|RUJDQLVPHV��HW�GH�YLUXV��QRQ�FXOWLYDEOHV��/D�PoWDJoQRPLTXH�D�UoYoOo�OHXU
GLVWULEXWLRQ�GDQV�OHV�HVSDFHV�HW�OHXU�GLYHUVLWo��/H�VoTXHQmDJH�VXU�FHOOXOH�XQLTXH�HW�OD
UHFRQVWLWXWLRQ �GH �JoQRPH �SHUPHWWHQW �G|REWHQLU �OH �JoQRPH �FRPSOHW �G|XQ �PLFUR�
RUJDQLVPH�DORUV�PpPH�TXH�FHOXL�FL�Q|HVW�SDV�FXOWLYDEOH��/D�SK\ORJoQLH�EDFWoULHQQH
V|HQULFKLW �DLQVL� �i �O|KHXUH �DFWXHOOH� �G|XQ �QRPEUH �FRQVLGoUDEOH �G|c �HVSnFHV �e
FRUUHVSRQGDQW�i�GHV�RUJDQLVPHV�TXH�O|RQ�QH�VDLW�SDV�LVROHU�HW�FXOWLYHU��&HV�RUJDQLVPHV
H[LVWHQW��RQ�GoWHFWH�OHXU�SUoVHQFH��RQ�FRQQDrW�WRXW�GH�OHXU�FRQWHQX�JoQoWLTXH�HW�GH
QRPEUHX[�WUDLWV�GH�YLH�TXL�HQ�GoFRXOHQW��PDLV�LOV�VRQW�SRXUWDQW�LQDFFHVVLEOHV��RQ�QH
SHXW�SDV�PpPH�HQ�SURGXLUH�XQH�LPDJH��&HV�WUDYDX[�DPnQHQW�FHSHQGDQW�XQ�FRQVWDW
FODLU���OD�GLYHUVLWo�GX�PRQGH�PLFURELHQ�HVW�FRQVLGoUDEOH��TXDQWLWDWLYHPHQW�F|HVW�Oi
TX|HVW�OD�ELRGLYHUVLWo�HW�FHWWH�GLYHUVLWo�QRXV�HVW�HVVHQWLHOOHPHQW�LQDFFHVVLEOH�SDU�OHV
PoWKRGHV�FODVVLTXHV�GH�OD�PLFURELRORJLH��EDVoHV�VXU�OD�FXOWXUH��'DQV�FH�FRQWH[WH��OD
PoWDJoQRPLTXH�HVW�XQ�UoYoODWHXU�UHPDUTXDEOH�GH�O|oWHQGXH�GH�FH�TXH�O|RQ�LJQRUH
HQFRUH�SUHVTXH�WRWDOHPHQW�

/|DSSRUW �GH �OD �PoWDJoQRPLTXH �HVW �DLQVL �FULWLTXH �SRXU �OD �SULVH �HQ �FRPSWH �GH �OD
GLYHUVLWo�GX�PRQGH�PLFURELHQ�HW�GRQF�GX�YLYDQW�GDQV�VRQ�HQVHPEOH��/D�SHUVSHFWLYH
DFWXHOOH�HVW�TXH�OD�SDUW�PLFURELHQQH�GX�YLYDQW�GRPLQH�GH�PDQLnUH�TXDQWLWDWLYH�GH
QRPEUHX[�oFRV\VWnPHV�HW �TX|HOOH �UHSUoVHQWH�O|HVVHQWLHO �GH�OD �GLYHUVLWo �JoQoWLTXH�
/|HQVHPEOH �GHV �PDFUR�RUJDQLVPHV� �PDOJUo �OD �GLYHUVLWo �GHV �IRUPHV� �FRXOHXUV �HW
WH[WXUHV�TX|LOV�UHYpWHQW�GDQV�QRWUH�PRQGH�VHQVLEOH��HVW�WHUULEOHPHQW�PRQRWRQH�GX
SRLQW�GH�YXH�JoQoWLTXH��HQ�FRPSDUDLVRQ�DYHF�FHWWH�c�PDMRULWo�LQYLVLEOH�e>�@��/RFH\�HW

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

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

/D�PoWDJoQRPLTXH�FRPPHQFH�FHV�WRXWHV�GHUQLnUHV�DQQoHV�i�pWUH�DXVVL�PLVH�HQ�zXYUH
GDQV�GHV�HQYLURQQHPHQWV�EjWLV��SXEOLFV�HW�GRPHVWLTXHV��HW�OHV�oWXGHV�HQ�TXHVWLRQ�VH
SURSRVHQW �G|pWUH �XQ �DSSRUW �G|LQIRUPDWLRQV �GDQV �OHV �SURMHWV �G|XUEDQLVPH �HW
G|DUFKLWHFWXUH��XQH�WHQGDQFH�GoVLJQoH�ELRLQIRUPHG�GHVLJQ��*UHHQ��������%URZQ�HW�DO�
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������ �,O �V|DJLW �G|oWXGLHU �OD �G\QDPLTXH �GHV �FRPPXQDXWoV �PLFURELHQQHV �GDQV
O|HQYLURQQHPHQW �FRQVWUXLW �SRXU� �G|XQH �SDUW� �pWUH �UHQVHLJQo �VXU �OHV �SUDWLTXHV �TXL
GoWHUPLQHQW�FHV�G\QDPLTXHV�HW��G|DXWUH�SDUW��XWLOLVHU�FHV�LQIRUPDWLRQV�SRXU�RULHQWHU
O|XUEDQLVPH�YHUV�GHV�SROLWLTXHV�MXJoHV�SRVLWLYHV�VXU�OD�EDVH�GH�YDOHXUV�FRPPH�OD�VDQWo�
OD�GXUDELOLWo�RX�O|LQFOXVLRQ�VRFLDOH��+RLVLQJWRQ�HW�DO���������%URZQ�HW�DO���������2Q
FRQmRLW �DLQVL �OD �PHVXUH �PoWDJoQRPLTXH �FRPPH�XQ �YoULWDEOH �FDSWHXU �GH �OD �YLOOH�
&KULVWRSKHU�0DVRQ��GX�&RUQHOO�0HGLFDO�&ROOHJH�i�1HZ�<RUN��D�FR�SXEOLo��HQ�������XQ
WUDYDLO�WUnV�PoGLDWLVo��FRUUHVSRQGDQW�i�OD�PHVXUH�GX�PoWDJoQRPH�GH�����VWDWLRQV�GX
PoWUR�GH�1HZ�<RUN��$IVKLQQHNRR�HW�DO���������/D�MXVWLILFDWLRQ�VFLHQWLILTXH�DYDQFoH�HVW
TX|XQH�WHOOH�oWXGH�HVW�LQoGLWH�HW�TXH�OHV�UoVXOWDWV�SRXUUDLHQW�VHUYLU�i�OD�SODQLILFDWLRQ�GH
O|XUEDQLVPH �HW �GHV �WUDQVSRUWV �QHZ�\RUNDLV� �1RWRQV �TX|LO �Q|\ �D �SDV �LFL �GH �YUDL
TXHVWLRQQHPHQW�VFLHQWLILTXH�H[SOLFLWH�D�SULRUL>�@��8Q�GHV�UoVXOWDWV�PLV�HQ�DYDQW�SDU�OHV
DXWHXUV�HVW�OH�IDLW�TXH�SUnV�GH�OD�PRLWLo�GHV�VoTXHQFHV�REWHQXHV�QH�SHXYHQW�pWUH
DVVLJQoHV �i �XQ �JURXSH �WD[RQRPLTXH �FRQQX� �&HWWH �YDOHXU �HVW �SUoVHQWoH �FRPPH
UHPDUTXDEOH��PDLV�HOOH�HVW�HQ�IDLW�DWWHQGXH�HW�GoFRXOH�GH�OD�PoFRQQDLVVDQFH�JOREDOH
GH�OD�GLYHUVLWo�PLFURELRORJLTXH�GoMi�PHQWLRQQoH��f�WLWUH�GH�FRPSDUDLVRQ��VHXO�����GH
O|$'1 �QRQ�KXPDLQ �WURXYo �GDQV �OH �VDQJ �KXPDLQ �SHXW �pWUH �DVVLJQo �i �XQ �JURXSH
WD[RQRPLTXH��OD�YDVWH�PDMRULWo�UHSUoVHQWDQW�c�OD�PDWLnUH�QRLUH�PLFURELRORJLTXH�e��/HV
DXWHXUV�UDSSRUWHQW��HQ�RXWUH��OD�SUoVHQFH�GH�O|DJHQW�GH�OD�SHVWH�HW�GH�O|DQWKUD[�GDQV
FHUWDLQHV�VWDWLRQV��XQ�UoVXOWDW�VoYnUHPHQW�FULWLTXo�HW�PLV�HQ�TXHVWLRQ�SDU�G|DXWUHV
FKHUFKHXUV�SDU�OD�VXLWH��+VX�HW�DO���������8Q�DXWUH�WUDYDLO�VXU�OH�PoWUR�GH�%RVWRQ
FRQFOXW�G|DLOOHXUV�TXH�F|HVW�OH�W\SH�GH�VXUIDFH�oFKDQWLOORQQo�HW�QRQ�SDV�OD�ORFDOLVDWLRQ
JoRJUDSKLTXH�GH�OD�VWDWLRQ�TXL�GoWHUPLQH�OD�FRPPXQDXWo�EDFWoULHQQH��FH�TXL�LQYDOLGH
OD�SUoVHQWDWLRQ�JoRJUDSKLTXH�i�O|oFKHOOH�GX�UoVHDX�GH�WUDQVSRUW�TXH�SURSRVH�0DVRQ
�+VX�HW �DO� ������� �'DQV�VRQ�oWXGH� �LO �\ �D �SDU �DLOOHXUV �XQ�JOLVVHPHQW �VoPDQWLTXH
QRWDEOH���TXDQG�OHV�DXWHXUV�SUoWHQGHQW�TX|LOV�LGHQWLILHQW�c�WKH�W\SH�RI�EDFWHULD�WKDW
FRORQL]H�WKH�VXEZD\|V�VXUIDFHV �e��$IVKLQQHNRR�HW�DO� �������S� ����� �5LHQ��HQ�HIIHW�
Q|LQGLTXH�TXH�FHV�EDFWoULHV�c�FRORQLVHQW�e�HIIHFWLYHPHQW�FHV�VXUIDFHV� �F|HVW�i�GLUH
TX|HOOHV�\�VRLHQW�PoWDEROLTXHPHQW�DFWLYHV��,O�UHVWH�TXH�FHWWH�oWXGH�SLORWH��ILQDOHPHQW
DVVH]�SDXYUH�GX�SRLQW�GH�YXH�VFLHQWLILTXH�PDLV�TXL�D�IDLW�O|REMHW�G|XQH�FRXYHUWXUH
PoGLDWLTXH�LPSRUWDQWH��GUDLQH�DSUnV�HOOH�XQ�SURMHW�LQWHUQDWLRQDO��0HWDVXE��TXL�YLVH
XQH�DSSURFKH�VLPLODLUH�GDQV�XQH�WUHQWDLQH�GH�PoWURSROHV�VXU�VL[�FRQWLQHQWV��0HWD68%
,QWHUQDWLRQDO�&RQVRUWLXP�������

'DQV �FHV �SURMHWV� �O|LQWHQWLRQ �PoWURORJLTXH �G|oWDEOLVVHPHQW �GH �QRUPHV
PLFURELRORJLTXHV�GHV�OLHX[�HVW�H[SOLFLWH��2Q�SDUOH�GDQV�FH�FRQWH[WH�GX�FRQFHSW�GH
c �GLJLWDO �LPPXQH�V\VWHP�e� �,O �V|DJLW� �JUjFH �i �OD �PLVH �HQ �SODFH �GH �VHQVHXUV �TXL
IRXUQLVVHQW�HQ�WHPSV�UoHO�OD�PHVXUH�PoWDJoQRPLTXH�G|XQ�SRLQW�GH�O|HVSDFH��G|oWDEOLU
GHV�SD\VDJHV�PLFURELRORJLTXHV�QRUPDX[�SRXU�GoWHFWHU�HW�UoSRQGUH�i�GHV�IOXFWXDWLRQV
HW�i�GHV�PHQDFHV�PLFURELRORJLTXHV�DYDQW�TX|HOOHV�QH�VH�SURSDJHQW��2Q�SHXW�YRLU�TXH�
GDQV �FH �FRQFHSW� �OD �YLOOH �HVW �FRQVLGoUoH �FRPPH�XQ �RUJDQLVPH �HW �TXH �OD �QRUPH
ELRSROLWLTXH�V|DSSOLTXH�QRQ�SOXV�DX�QLYHDX�GH�O|LQGLYLGX�PDLV�DX�QLYHDX�GH�OD�YLOOH�
RUJDQLVPH��2Q�SDUOH�DLQVL�GH�c�PLFURELRPH�e�G|XQH�YLOOH�RX�G|XQ�UoVHDX�GH�WUDQVSRUW
SRXU�HQ�GoVLJQHU�OD�FRPPXQDXWo�PLFURELHQQH>�@��FHOXL�FL�SRXYDQW�pWUH�TXDOLILo�GH�VDLQ
RX�SDWKRORJLTXH��/H�FRQFHSW�GH�VPDUW�FLW\�VH�GoFOLQH�LFL�FRPPH�OD�VXUYHLOODQFH��VXU�OD
EDVH�GX�VoTXHQmDJH�GX�PoWDJoQRPH��G|XQH�SRUWLRQ�GH�O|HVSDFH��SRXU�VDYRLU�TXL�\
SDVVH�HW�FH�TX|LO�\�IDLW�GX�SRLQW�GH�YXH�IRQFWLRQQHO��&HUWDLQHV�GHV�UDPLILFDWLRQV�GX
SURMHW �0HWDVXE �SUoWHQGHQW �DLQVL �V|LQWoUHVVHU �QRWDPPHQW �i �GHV �oYoQHPHQWV
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GoPRJUDSKLTXHV�SDUWLFXOLHUV��FRPPH�OHV�MHX[�RO\PSLTXHV�UoDOLVoV�i�5LR�HQ������HW
SUoYXV�i�7RN\R�HQ�������SURMHW�2O\PSLRPH>�@����LO�V|DJLW�G|oWXGLHU�c�WKH�LPSDFW�RI�VXFK
D �ODUJH�VFDOH �KXPDQ �HYHQW �RQ �WKH �FLW\|V �JHQHWLF �SURILOH �e �HW �GH �UHWUDFHU �c �WKH
ORFDOL]DWLRQ��WUDQVLW��DQG�SHUVLVWHQFH�RI�WKHVH�YLVLWRUV|�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�e��'H�OD�PpPH�IDmRQ��VXU�OH�YHUVDQW
GH�OD�VFLHQFH�IRUHQVLTXH��XQH�GHV�DPELWLRQV�GX�SURMHW�HVW�OD�GoILQLWLRQ�G|XQH�HPSUHLQWH
GLJLWDOH�PoWDJoQRPLTXH�GHV�VLWHV�XUEDLQV��SRXU�TXH�OD�SURYHQDQFH�JoRJUDSKLTXH�G|XQ
oFKDQWLOORQ�SXLVVH�pWUH�GoGXLWH�GH�VRQ�FRQWHQX�PoWDJoQRPLTXH�

/H�SURMHW�GH�FRQVRUWLXP�0LFURELRPHV�RI�WKH�%XLOW�(QYLURQPHQW�YLVH��TXDQW�i�OXL��i
RULHQWHU�OHV�SURMHWV�G|XUEDQLVPH�HW�G|DUFKLWHFWXUH�HQ�WHQDQW�FRPSWH�GH�OD�FRPSRVDQWH
PLFURELHQQH �GH �O|HQYLURQQHPHQW ��HW �DLQVL �REWHQLU �c �D �PRUH �SURGXFWLYH� �KHDOWKLHU
SRSXODWLRQ�e>�@� ��%URZQ�HW �DO� ������ ��+RLVLQJWRQ�HW �DO� ������� �/HV�WUDYDX[�GH�FH
FRQVRUWLXP �RQW� �SDU �H[HPSOH� �oWXGLo �O|LQIOXHQFH �GH �GLIIoUHQWHV �JoRPoWULHV
DUFKLWHFWXUDOHV�VXU�OD�FRPSRVLWLRQ�PLFURELHQQH�GDQV�XQ�EjWLPHQW�XQLYHUVLWDLUH��RX
PRQWUo �TXH �OD �FRPSRVLWLRQ �PLFURELHQQH �DoULHQQH �G|HVSDFHV �XUEDLQV �YDULH �i �XQH
oFKHOOH�ILQH�GH�O|RUGUH�GH��������P��OH�PLFURELRPH�DoULHQ�G|XQ�MDUGLQ�SXEOLF�oWDQW��SDU
H[HPSOH��GLIIoUHQW�GH�FHOXL�PHVXUo�GDQV�XQ�SDUNLQJ�

2XWUH�O|HVSDFH�SXEOLF��OD�PoWDJoQRPLTXH�V|HVW�DXVVL�DWWDFKoH�i�OD�FDUDFWoULVDWLRQ�GH
O|HVSDFH�GRPHVWLTXH��/HV�KDELWDQWV�G|XQH�PpPH�PDLVRQ�SDUWDJHQW��SRXU�XQH�SDUW��OH
PpPH�PLFURELRPH�HW�OH�PLFURELRPH�G|XQ�GRPLFLOH�UHIOnWH��DX�ERXW�GH���K��FHOXL�GH�VHV
RFFXSDQWV��\�FRPSULV�OHV�DQLPDX[�GRPHVWLTXHV��$LQVL��KDELWHU�F|HVW�DXVVL�LQRFXOHU�XQH
SRUWLRQ�G|HVSDFH�GH�VRQ�PLFURELRWH�HW��HQ�UHWRXU��pWUH�LQRFXOo�SDU�OH�PLFURELRWH�GH�FHW
HVSDFH��&HW�oFKDQJH�G|XQ�YLYDQW�HQWUH�XQ�FRUSV�HW�XQ�HVSDFH�WUDQVIRUPH�FH�GHUQLHU�HQ
OLHX� �&HUWDLQV �V|LQTXLnWHQW �GHV �UoSHUFXVVLRQV �SRWHQWLHOOHPHQW �QoJDWLYHV �GH �FHWWH
DXWRSHUSoWXDWLRQ�G|XQ�oFRV\VWnPH�PLFURELHQ�HQWUH�O|KDELWDW�HW�O|KDELWDQW��QRWDPPHQW
HQ�FDV�GH�G\VELRVH��GoVoTXLOLEUH�GX�PLFURELRWH���6RQW�SUoVHQWoV�FRPPH�VRXKDLWDEOHV
GHV�HQYLURQQHPHQWV��GHV�FRQILJXUDWLRQV�XUEDLQHV�HW�DUFKLWHFWXUDOHV�TXL�IDYRULVHQW�XQ
PLFURELRPH�DERQGDQW�HW�GLYHUVLILo��YRQ�+HUW]HQ�HW�DO��������

<DQLY�(UOLFK���������O|XQ�GHV�JUDQGV�SURPRWHXUV�GX�UDSSURFKHPHQW�GH�OD�JoQRPLTXH
GHV �LQLWLDWLYHV �GH �FURZGVRXUFLQJ �HW �GHV �SODWHIRUPHV �GH �UoVHDX[ �VRFLDX[� �SUoYRLW
O|LQVWDOODWLRQ �GH �VoTXHQFHXUV �PoWDJoQRPLTXHV �GH �PDQLnUH �V\VWoPDWLTXH �GDQV �OHV
HVSDFHV�GRPHVWLTXHV��6HORQ�OXL� �OH�UoVHDX�VDQLWDLUH��OHV�WRLOHWWHV��UHSUoVHQWHUDLW�OH
PDUFKo �OH �SOXV �IDYRUDEOH �i �FLEOHU ��DYHF �OD �SRVVLELOLWo �GH �YHQGUH �oYHQWXHOOHPHQW
SOXVLHXUV�FDSWHXUV�SDU�IR\HU�� �/HV�GRQQoHV�UoFROWoHV�SRXUUDLHQW�SDU�H[HPSOH�pWUH
HPSOR\oHV�SRXU�OD�VXUYHLOODQFH�oSLGoPLRORJLTXH��RX�VHUYLU�DX[�PoGHFLQV�JoQoUDOLVWHV
SRXU�VXLYUH�O|oYROXWLRQ�GH�OHXUV�SDWLHQWV��/D�PLQLDWXUDWLRQ�DFWXHOOH�GHV�VoTXHQFHXUV
G|$'1��GRQW�OHV�SOXV�SHWLWV�VH�SUoVHQWHQW�FRPPH�PRGXOHV�SRUWDEOHV�GH�OD�WDLOOH�G|XQ
EULTXHW��i�FRQQHFWHU�i�XQ�VPDUWSKRQH��6PLGJ,21��GH�OD�VRFLoWo�2[IRUG�1DQRSRUH
7HFKQRORJLHV�� �UHQG �SODXVLEOH �O|oYHQWXDOLWo �G|XQ �GoSORLHPHQW �PDVVLI �GH �OD
PoWDJoQRPLTXH �SDU �GHV �DFWHXUV �LQVWLWXWLRQQHOV� �LQGXVWULHOV �RX �SULYoV�

/H�PLFURELRWH�KXPDLQ��XQ�DOWHU�HJR�

/D�PoWDJoQRPLTXH�SURGXLW�GH�QRXYHDX[�HVSDFHV�ELRORJLVoV��FRQVWUXLWV�SDU�OD�GoWHFWLRQ
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HW �O|DQDO\VH �GH �OHXU �FRPSRVDQWH �PLFURELHQQH� �/|HVSDFH �SUREDEOHPHQW �OH �SOXV
LQWHQVoPHQW�oWXGLo�SDU�OHV�DSSURFKHV�PoWDJoQRPLTXH�HVW�OH�FRUSV�KXPDLQ��,O�DSSDUDrW
i�O|KHXUH�DFWXHOOH�TXH�GHV�FRPPXQDXWoV�FRPSOH[HV�G|DUFKDHD��GH�EDFWoULHV��GH�YLUXV�
GH�FKDPSLJQRQV�HW�GH�SURWLVWHV�VRQW�DVVRFLoHV�i�GLIIoUHQWV�RUJDQHV�FRPPH�OD�SHDX��OHV
YRLHV�UHVSLUDWRLUHV��OHV�WUDFWXV�XULQDLUH��JoQLWDO�HW�VXUWRXW�GLJHVWLI��.QLJKW�HW�DO�������
�*LOEHUW�HW�DO���������/H�QRPEUH�WRWDO�GH�FHOOXOHV�GX�PLFURELRWH�KXPDLQ�oTXLYDXW�DX
QRPEUH�GH�FHOOXOHV�KXPDLQHV�HW�UHSUoVHQWH�XQH�ELRPDVVH�GH�O|RUGUH�GX�NLORJUDPPH�
3OXV �HQFRUH �TXH �O|DVSHFW �TXDQWLWDWLI� �F|HVW �OD �FRPSOH[LWo �HW �OD �GLYHUVLWo �GH �FHWWH
FRPPXQDXWo �TX|LO �V|DJLW �GH �SUHQGUH�HQ�FRPSWH� �&HWWH �FRPPXQDXWo �FRPSUHQGUDLW

MXVTX|i�����HVSnFHV�GLIIoUHQWHV��GRQW�VHXOH�XQH�IUDFWLRQ�PLQLPH�HVW�FRQQXH�i�FH�MRXU�
$LQVL��OH�PLFURELRPH��HQWHQGX�LFL�FRPPH�OH�JoQRPH�GX�PLFURELRWH��FRPSUHQG�ELHQ
SOXV�GH�JnQHV�GLIIoUHQWV�TXH�OH�JoQRPH�GH�O|KuWH��8Q�FDWDORJXH�QRQ�H[KDXVWLI�GHV
JnQHV �QRQ�UHGRQGDQWV �GX �PLFURELRPH �LQWHVWLQDO �FRPSWH �TXHOTXHV �WURLV �PLOOLRQV
G|HQWUoHV��TXDQG�OH�QRPEUH�GH�JnQHV�GDQV�OH�JoQRPH�KXPDLQ�HVW�GH�O|RUGUH�GH��������
&HUWDLQV �DXWHXUV �SDUOHQW �DLQVL �GH �QRWUH �VHFRQG�JoQRPH�i �SURSRV �GX�PLFURELRPH
KXPDLQ��&HWWH�PoWDSKRUH�HVW�VRXV�WHQGXH�SDU�OH�FRQFHSW�{�FULWLTXo�{�G|KRORELRQWH�
FRQFHYDQW�O|KuWH�HW�O|HQVHPEOH�GH�VRQ�PLFURELRWH�FRPPH�XQH�HQWLWo�oYROXWLYH�LQWoJUoH�
OH�YoULWDEOH�RUJDQLVPH��=LOEHU�5RVHQEHUJ�HW�5RVHQEHUJ��������&HWWH�SULVH�HQ�FRPSWH
QRXYHOOH �GX �PLFURELRWH �FRQFHUQH �QRQ �VHXOHPHQW �O|KRPPH� �PDLV �O|HQVHPEOH �GHV
PDPPLInUHV�HW��HQ�IDLW��OD�SOXSDUW��VLQRQ�O|HQVHPEOH�GHV�PDFUR�RUJDQLVPHV�DQLPDX[�HW
YoJoWDX[��TXL�WRXV�H[LVWHUDLHQW�FRPPH�DVVHPEODJHV�V\PELRWLTXHV�DYHF�GHV�PLFUREHV�

'H�IDmRQ�LPSRUWDQWH��i�O|LQYHUVH�GX�JoQRPH�GH�O|KuWH��OH�PLFURELRPH�HVW�PoWDVWDEOH�
3RXU�XQ�LQGLYLGX�GRQQo��LO�HVW�HQ�JoQoUDO�UHODWLYHPHQW�VWDEOH�GDQV�VD�FRPSRVLWLRQ�DX
FRXUV�GX�WHPSV��HW�RQ�SHXW�DLQVL�LGHQWLILHU�XQ�LQGLYLGX�SDU�VRQ�PLFURELRPH��0DLV�GDQV
OH�PpPH�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�PnUH�i�O|HQIDQW��LO�HVW�DLQVL�KoULWDEOH�HW�GoSHQG�GX
PRGH�G|DFFRXFKHPHQW���SXLV�HVW�IDmRQQo�SDU�G|DXWUHV�DSSRUWV�HQYLURQQHPHQWDX[��/H
PLFURELRWH�HVW�PRGLILo�SDU�OHV�FRPSRUWHPHQWV�DOLPHQWDLUHV��OD�FRQVRPPDWLRQ�G|DOFRRO�
OH�WDEDJLVPH�HW�OHV�SUDWLTXHV�VH[XHOOHV��,O�HVW�DXVVL�PRGXOo�SDU�OHV�LQWHUDFWLRQV�VRFLDOHV
HW �OHV �LQWHUDFWLRQV �ELRWLTXHV �DYHF �OHV �QRQ�KXPDLQV ��OHV �FRXSOHV �HW �OHV �SHUVRQQHV
KDELWDQW �XQH �PpPH �PDLVRQ �SDUWDJHQW �XQH �SDUW �GH �OHXU �PLFURELRWH� �F|HVW �YUDL
oJDOHPHQW�GHV�SURSULoWDLUHV�HW�GH�OHXU�DQLPDO�GRPHVWLTXH���0pPH�VL�OHV�UHODWLRQV
FDXVDOHV�HQWUH�PLFURELRWH�HW�FRPSRUWHPHQW�VRQW�HVVHQWLHOOHPHQW�GRFXPHQWoHV�GDQV�OH
FDV�G|oWXGHV�VXU�GHV�PRGnOHV�DQLPDX[��LO�DSSDUDrW�TXH�OD�FRPSRVLWLRQ�GX�PLFURELRWH
LQIOXHQFH �O|KXPHXU� �OHV �FKRL[ �UHSURGXFWLIV� �OD �VRFLDELOLWo �HW �OH �FRPSRUWHPHQW
DOLPHQWDLUH��%XIILQJWRQ�HW�DO���������'HV�YDULDWLRQV�GH�OD�FRPSRVLWLRQ�GX�PLFURELRPH
VRQW�LPSOLTXoHV�GDQV�XQ�JUDQG�QRPEUH�GH�SDWKRORJLHV��FRPPH�O|REoVLWo��OH�GLDEnWH��OHV
PDODGLHV�FDUGLRYDVFXODLUHV��OH�FDQFHU�PDLV�DXVVL�OD�GoSUHVVLRQ�HW�O|DXWLVPH��'DQV�OD
FRQWLQXLWo�GH�OD �SHQVoH�GH�5HQo�'XERV� �PLFURELRORJLVWH�HW �SLRQQLHU �GH�O|oFRORJLH
SROLWLTXH��+RQLJVEDXP��������LO�VH�GoJDJH�i�SUoVHQW�XQH�SHUVSHFWLYH�oFRORJLTXH�GH�OD
VDQWo�HW�LO�HVW�IUoTXHQW�TXH�OH�WHUPH�G|oFRV\VWnPH�VRLW�XWLOLVo�SRXU�GoVLJQHU�OH�FRUSV
KXPDLQ�HW�VRQ�PLFURELRWH��/D�QRWLRQ�G|oFRORJLH�HVW�DLQVL�LQWHUQDOLVoH��LQFRUSRUoH��HW�LO
V|oWDEOLW�XQH�FRQWLQXLWo�HQWUH�OHV�GLVFRXUV�VXU�OHV�oTXLOLEUHV�oFRORJLTXHV�SODQoWDLUHV�HW
LQGLYLGXHOV��'DQV�OHV�GHX[�FDV��i�OD�ELRGLYHUVLWo�HVW�DVVRFLoH�XQH�YDOHQFH�SRVLWLYH��HW
SRXU�HQULFKLU�OD�GLYHUVLWo�PLFURELHQQH��OH�FRQWDFW�GLUHFW�DYHF�OD�QDWXUH��SDU�OH�WRXFKHU�
O|LQKDODWLRQ�HW �O|LQJHVWLRQ� �HVW �HQFRXUDJo�SDU �OHV �GLVFRXUV �GH�VDQWo�SXEOLTXH��YRQ
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+HUW]HQ�HW�DO��������

/H�PLFURELRWH��UoYoOo�SDU�OD�PoWDJoQRPLTXH��V|oWDEOLW�GDQV�OHV�GLVFRXUV�VFLHQWLILTXHV
FRPPH�XQH�FRPSRVDQWH�GH�O|LGHQWLWo�ELRORJLTXH���OH�PLFURELRWH�HVW�i�OD�IRLV�SHUVRQQHO
HW�SDUWDJo��KoULWDEOH�PDLV�PoWDVWDEOH��,O�HVW�PRGLILo�SDU�OH�FRPSRUWHPHQW��LO�PRGLILH�OH
FRPSRUWHPHQW��LO�HVW�VRFLDO�HW�VRFLDOLVDQW��&HWWH�QRXYHOOH�IRUPH�GH�QDWXUDOLVDWLRQ�GH
O|KRPPH��PDLV�DXVVL�GX�UHVWH�GH�OD�PDFURIDXQH�HW�GH�OD�PDFURIORUH��FRQFRXUW�i�IORXWHU
OD�IURQWLnUH�HQWUH�OH�FRUSV�HW�VRQ�HQYLURQQHPHQW��HQWUH�O|KXPDLQ�HW�OH�QRQ�KXPDLQ�

/D�ELRJdRJUDSKLH�PLFURELHQQH�GX�FRUSV�

,O�GoFRXOH�GHV�FRQVLGoUDWLRQV�GoYHORSSoHV�GDQV�OH�SDUDJUDSKH�SUoFoGHQW�TX|XQ�GHV
HVSDFHV �UHFRQILJXUoV �SDU �OD �PoWDJoQRPLTXH �HVW �OH �FRUSV ��'XULI�%UXFNHUW �������
&RPPH�PHQWLRQQo�SOXV�KDXW��OD�SULVH�HQ�FRPSWH�GX�PLFURELRPH�DPnQH�i�GLVFRXULU�GX
FRUSV �HQ �WHUPHV �GH �SD\VDJH �HW �G|oFRV\VWnPH� �&|HVW �DX �FRUSV �SULV �FRPPH
HQYLURQQHPHQW�TXH�O|RQ�DSSOLTXH�OHV�WHUPHV�LVVXV�GH�O|oFRORJLH��FRPPH�O|H[WLQFWLRQ�GH
PDVVH��OD�ELRGLYHUVLWo��OHV�FRPPXQDXWoV�G|HVSnFHV��OHV�HVSnFHV�FOHIV��OD�VXFFHVVLRQ
G|HVSnFHV� �8QH �oWXGH �SXEOLoH �HQ ������ �GDQV �6FLHQFH� �SDU �-XVWLQ �6RQQHQEXUJ �GH
O|8QLYHUVLWo�GH�6WDQIRUG�HVW�XQH�LOOXVWUDWLRQ�GH�FHWWH�WHQGDQFH��6PLWV�HW�DO��������
&HWWH�oWXGH�SRUWH�VXU�OH�PLFURELRPH�LQWHVWLQDO�G|XQ�JURXSH�GH�FKDVVHXUV�FXHLOOHXUV�GH
7DQ]DQLH��OHV�+DG]D��(OOH�HVW�XQH�SDUPL�GH�QRPEUHXVHV�SRUWDQW�VXU�OH�PLFURELRPH�GH
PHPEUHV�GH�VRFLoWoV�GLWHV�WUDGLWLRQQHOOHV��OD�PoWDJoQRPLTXH�SDUWLFLSDQW�DLQVL�i�OD
UHQDLVVDQFH�DFWXHOOH�G|XQH�DQWKURSRORJLH�ELRORJLTXH�GDQV�O|nUH�SRVW�JoQRPLTXH��/HV
SRSXODWLRQV �KXPDLQHV �GLWHV �WUDGLWLRQQHOOHV �SUoVHQWHQW �XQ �IRUW �LQWoUpW �SRXU �OHV
FKHUFKHXUV �TXL �WHQWHQW �G|oWDEOLU �XQ �OLHQ �HQWUH �PRGH �GH �YLH �HW �FRPSRVLWLRQ �GX
PLFURELRPH��/D�FRPPXQDXWo�+DG]D��ORFDOLVoH�GDQV�OD�YDOOoH�GX�ULIW�HQ�7DQ]DQLH��QH
FRPSWHUDLW �SOXV �TX|HQYLURQ ���� �PHPEUHV� �YLYDQW �DYHF �XQ �PRGH �G|DOLPHQWDWLRQ
FDUDFWoULVo�SDU�XQH�DOWHUQDQFH�GH�FROOHFWHV�GH�EDLHV�HW �GH�PLHO �GXUDQW�OD �VDLVRQ
KXPLGH��HW�GH�FKDVVH�GXUDQW�OD�VDLVRQ�VnFKH��/|oWXGH�GH�6RQQHQEXUJ�SRUWH�VXU�XQ�WRWDO
GH�����LQGLYLGXV��VRLW�OD�TXDVL�WRWDOLWo�GHV�+DG]D���GRQW�����oFKDQWLOORQV�IoFDX[�RQW
oWo�DQDO\VoV�VXU�XQH�SoULRGH�G|XQH�DQQoH��,O�DSSDUDrW�TXH�OH�PLFURELRPH�GHV�+DG]D
SUoVHQWH�GHV�YDULDWLRQV�VDLVRQQLnUHV�FRKoUHQWHV�DYHF�OHV�GLIIoUHQFHV�GH�UoJLPH�HW�HVW
HQULFKL �SRXU �FHUWDLQHV �HVSnFHV �EDFWoULHQQHV� �QRWDPPHQW �GX �JHQUH �3UHYRWHOOD�
DEVHQWHV �RX �UDUHV �GDQV �OH �PLFURELRPH�G|LQGLYLGXV �DPoULFDLQV� �'LIIoUHQWHV �oWXGHV
FRQFRUGHQW�SRXU�LQGLTXHU�TXH�OHV�SRSXODWLRQV�GLWHV�WUDGLWLRQQHOOHV��VRLW�GH�FKDVVHXUV�
FXHLOOHXUV �VRLW �DJUR�SDVWRUDOHV� �RQW �GHV �PLFURELRWHV �SUoVHQWDQW �XQH �SOXV �JUDQGH
GLYHUVLWo�HW�FRQWLHQQHQW�HQ�DERQGDQFH�FHUWDLQHV�HVSnFHV�UDUHV�RX�PpPH�DEVHQWHV�GHV
PLFURELRWHV�RFFLGHQWDX[��GLWV�ZHVWHUQL]HG�� �&HV�oWXGHV�HQ�YLHQQHQW�i�SUoVHQWHU�OH
PLFURELRPH �GHV �LQGLYLGXV �GHV �SD\V �ULFKHV �FRPPH �XQ �oFRV\VWnPH �HQ �FULVH� �HQ
GoVoTXLOLEUH� �&HWWH �YXH �HVW �IRQGoH �VXU �OH �FRQFHSW �GH �FR�DGDSWDWLRQ �oYROXWLYH �GX
JoQRPH�GH�O|KuWH�HW�GH�VRQ�PLFURELRPH��2Q�OLW�DLQVL�GDQV�OH�WH[WH�GH�SURPRWLRQ�G|XQ
OLYUH �GH �YXOJDULVDWLRQ �GH �6RQQHQEXUJ�� �c �RXU �JXW �PLFURELRWD �LV �IDFLQJ�D �c �PDVV
H[WLQFWLRQ�HYHQW�e�e>�@��/H�VXMHW�RFFLGHQWDO�VH�UHWURXYH�DLQVL�HQ�FKDUJH�GH�OD�JHVWLRQ
oFRORJLTXH �G|XQ �oFRV\VWnPH �LQWHUQH �FRPSOH[H �HW �PHQDFo� �2Q �LPDJLQH �TXH �OH
PLFURELRWH�TXL�GoFRXOH�GX�PRGH�GH�YLH�RFFLGHQWDO�Q|HVW�SDV�DGDSWo�DX�JoQRPH�GH
O|KuWH�HW�RQ�VH�WRXUQH�YHUV�OH�PLFURELRWH�GHV�PHPEUHV�GH�VRFLoWoV�WUDGLWLRQQHOOHV
FRPPH �UHSUoVHQWDQW �XQH �VRUWH �G|jJH �G|RU �PLFURELRORJLTXH� �TXH �O|RQ �SRXUUDLW
FDUDFWoULVHU�HW�UHFRXYUHU�DYDQW�TXH�FH�PRGH�GH�YLH�QH�GLVSDUDLVVH��&HWWH�SRVLWLRQ�TXL
SUpWH�DX[�+DG]D�DFWXHOV�XQH�UHVVHPEODQFH�DYHF�GHV�SRSXODWLRQV�KXPDLQHV�DQFHVWUDOHV
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UHOnYH �G|XQH �SHUVSHFWLYH �oYROXWLRQQLVWH� �WUnV �FULWLTXoH �HQ �DQWKURSRORJLH �VRFLDOH
�7HVWDUW��������2Q�OLW�GDQV�XQH�DXWUH�oWXGH��SRUWDQW�FHWWH�IRLV�VXU�OHV�PLFURELRPHV
RUDO� �IoFDO �HW �FXWDQo �GH ��� �PHPEUHV �G|XQH �FRPPXQDXWo �DXWRFKWRQH �LVROoH
DPoULQGLHQQH��OHV�<DQRPDPL�GX�9HQH]XHOD���c�2XU�ILQGLQJV�HPSKDVL]H�WKH�QHHG�IRU
H[WHQVLYH �FKDUDFWHUL]DWLRQ �RI �WKH �IXQFWLRQ �RI �WKH �PLFURELRPH �>}@ �LQ �UHPRWH
QRQZHVWHUQL]HG �SRSXODWLRQV �EHIRUH �JOREDOL]DWLRQ �RI �PRGHUQ �SUDFWLFHV �DIIHFWV
SRWHQWLDOO\�EHQHILFLDO�EDFWHULD�KDUERUHG�LQ�WKH�KXPDQ�ERG\�e��&OHPHQWH�HW�DO�������
S������/D�UoGXFWLRQ�GH�OD�ELRGLYHUVLWo�FDUDFWoULVWLTXH�GH�O|DQWKURSRFnQH�VH�SURGXLUDLW
LFL�HQ�O|KXPDLQ�PpPH�HW�SDU�GHV�SURFHVVXV�G|KRPRJoQoLVDWLRQ�FXOWXUHOOH>�@�

/HV�GRQQoHV�PoWDJoQRPLTXHV�SURSRVHQW�i�OD�UoIOH[LRQ�FROOHFWLYH�XQ�FRQFHSW�UoQRYo�GX
FRUSV� �XQH �QRXYHOOH �IRUPH �GH �QDWXUDOLVDWLRQ �TXL �QXDQFH �OD �YXH �JoQRFHQWULTXH
oFKDIDXGoH�QRWDPPHQW�SDU�OD�JoQoWLTXH�PROoFXODLUH�FODVVLTXH��:LHVH�HW�DO���������f
XQH�YLVLRQ�VWDWLTXH�GH�O|LGHQWLWo�ELRORJLTXH��GoWHUPLQoH�SDU�O|LPPXDELOLWo�GX�JoQRPH�
VH�VXEVWLWXH�XQ�FRQFHSW�G|LGHQWLWo�ELRORJLTXH�G\QDPLTXH�HW�FKDQJHDQWH��YDULDEOH�GDQV
OH�WHPSV�HW�GDQV�O|HVSDFH��6L�QRXV�VRPPHV�GoWHUPLQoV�SDU�c�QRV�e�JnQHV��FHX[�FL�VRQW
SRXU�XQH�ODUJH�SDUW�PLFURELHQV�HW�FHWWH�FRPSRVDQWH�Q|HVW�SDV�HQWLnUHPHQW�GRQQoH
PDLV�SHXW�YDULHU�HQ�IRQFWLRQ�GH�O|KLVWRLUH�HW�GH�OD�JoRJUDSKLH��&HWWH�FRQFHSWLRQ�IOXLGH
GH �O|LGHQWLWo �ELRORJLTXH �WURXYH �VRQ �DQDORJXH �GDQV �OD �QRWLRQ �G|LGHQWLWo �OLTXLGH
GoYHORSSoH�SDU�OH�VRFLRORJXH�HW�SKLORVRSKH�=LJPXQW�%DXPDQ��:LHVH�HW�DO� �������
&RQWUDLUHPHQW�i�O|KoULWDJH�JoQoWLTXH�TX|LO�UHmRLW��GRQQo�HW�LPPXDEOH��OH�VXMHW�SHXW�VH
FRQVLGoUHU �HQ �SDUWLH �UHVSRQVDEOH �GH �OD �SDUW �PLFURELHQQH �GH �VRQ �LGHQWLWo
ELRORJLTXH>��@��/D�VXEVWLWXWLRQ�SURJUHVVLYH�G|XQH�YXH�VWDWLTXH�JoQRFHQWULTXH�SDU�XQ
FRQFHSW�G|LGHQWLWo�ELRORJLTXH�PoWDVWDEOH��Gy�i�OD�SULVH�HQ�FRPSWH�GH�O|oSLJoQoWLTXH�
G|XQH �SDUW� �HW �G|DXWUH �SDUW �GH �OD �FRPSRVDQWH �PLFURELHQQH �oYRTXoH �LFL� �SRXUUDLW
VHPEOHU�D�SULRUL�SRUWHXVH�G|XQH�SRVVLELOLWo�G|oPDQFLSDWLRQ�SDU�UDSSRUW�i�XQH�SRVLWLRQ
HVVHQWLDOLVDQWH�GRQW�FHUWDLQV�DFFXVHQW�OD�VFLHQFH�JoQoWLTXH��0DLV�LO �HVW�oJDOHPHQW
SRVVLEOH�TXH�FH�FRQFHSW�UoQRYo�G|LQGLYLGXDOLWo�ELRORJLTXH�FRQGXLVH�i�GH�QRXYHOOHV
IRUPHV�ELRSROLWLTXHV��FRPPH�OH�VRFLRORJXH�0DXUL]LR�0HORQL�OHV�D�G|DLOOHXUV�DQDO\VoHV
GDQV�OH�FDGUH�GHV�PRGLILFDWLRQV�oSLJoQoWLTXHV��0HORQL��������(Q�HIIHW��SXLVTXH�OH
PLFURELRWH �HVW �GoWHUPLQo �SDU �OHV �FRPSRUWHPHQWV ��HW �SDUIRLV �GH �PDQLnUH
WUDQVJoQoUDWLRQQHOOH�� �LO �HVW �SRVVLEOH �TXH �VH �GoYHORSSHQW �GH �QRXYHOOHV �IRUPHV �GH
VWLJPDWLVDWLRQ�VRFLDOH�ELRORJLVoH��6H�SRVH�G|DLOOHXUV�GDQV�FH�FDGUH�OH�SUREOnPH�GH�OD
QRUPH�HW�OD�TXHVWLRQ�GX�QRUPDO�HW�GX�SDWKRORJLTXH��GDQV�OD�PHVXUH�Rx�LO�H[LVWH�GH
JUDQGHV�YDULDWLRQV�LQWHULQGLYLGXHOOHV�GDQV�OD�FRPSRVLWLRQ�GX�PLFURELRPH��'HV�oWXGHV
UDSSRUWHQW�GHV�GLIIoUHQFHV�HWKQLTXHV�RX�UDFLDOHV�GDQV�OD�FRPSRVLWLRQ�GX�PLFURELRWH
KXPDLQ� �TXL �VHUDLHQW �H[SOLTXoHV�SDU�XQH�FR�DGDSWDWLRQ�HQWUH�OH �PLFURELRPH�HW �OH
JoQRPH�GH�O|KuWH��&HUWDLQV�DXWHXUV�PHWWHQW�HQ�JDUGH�FRQWUH�OHV�ULVTXHV�OLoV�i�FHWWH
UDFLDOLVDWLRQ�GX�PLFURELRPH��WRXW�HQ�UHMHWDQW�O|LGoH�TXH�OD�UHFKHUFKH�VXU�OH�PLFURELRPH
KXPDLQ�GHYUDLW�pWUH�FRORU�EOLQG��XQH�SULVH�HQ�FRPSWH�FULWLTXH�GH�OD�QRWLRQ�GH�UDFH
GHYDQW�SHUPHWWUH�GH�GoOLPLWHU�OD�SDUW�GHV�IDFWHXUV�VRFLDX[�HW�GHV�IDFWHXUV�JoQoWLTXHV
GDQV�OHV�YDULDWLRQV�LQWHUSRSXODWLRQHOOHV�GX�PLFURELRPH��)RUWHQEHUU\�������

'DQV�XQH�DQDO\VH�GHV�HQMHX[�ELRSROLWLTXHV�HW�VRFLDX[�GHV�WUDQVSODQWDWLRQV�IoFDOHV�
O|DQWKURSRORJXH�0DWWKHZ�:ROI�0H\HU�GoFULW�OD�FRPSRVDQWH�PLFURELRORJLTXH�FRPPH
HVVHQWLHOOHPHQW�LQGLVFLSOLQoH��XQUXO\���GoILDQW�OD�JRXYHUQDQFH�PoGLFDOH�HW�VFLHQWLILTXH
GHV�FRUSV��:ROI�0H\HU��������,O�SURSRVH�XQH�JUDGDWLRQ�V|oFKHORQQDQW�GX�QRUPDO�DX
UoJXOLHU��UHJXODU��HW�ILQDOHPHQW�DX�VWDQGDUG��,O�V|DJLW�G|DERUG�GH�GoILQLU�OH�QRUPDO�SDU
RSSRVLWLRQ�DX�SDWKRORJLTXH��SXLV�GH�GoWHUPLQHU�FRPPHQW�FHWWH�QRUPDOLWo�SHXW�pWUH
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DWWHLQWH�RX�PDLQWHQXH�SDU�GHV�SURFHVVXV�GH�UoJXODWLRQ��HW�HQILQ�FRPPHQW�FHV�PHVXUHV
GH�UoJXODWLRQ�SHXYHQW�pWUH�PLVH�HQ�zXYUH�VRXV�OD�IRUPH�GH�SURGXLWV�HW�GH�SURFoGXUHV
LQGXVWULHOOHV�VWDQGDUGLVoV��'DQV�OH�FDV�GX�PLFURELRWH�LQWHVWLQDO�KXPDLQ��XQ�GHV�HQMHX[
SKDUPDFHXWLTXHV �PDMHXUV �HVW �GH �GoWHUPLQHU �FRPPHQW �PHQHU �FH �SURFHVVXV
G|LQGXVWULDOLVDWLRQ��F|HVW�i�GLUH�SDU�TXHOV�PR\HQV�O|DVVHPEODJH�FRPSOH[H�HW�YDULDEOH�GX
PLFURELRWH�IoFDO�QRUPDO �SHXW�GHYHQLU�XQ�SURGXLW�GH�PDUFKo�VWDQGDUGLVc �DYHF�XQH
IRQFWLRQ�GH�UcJXODWLRQ��6L�FHWWH�DUWLFXODWLRQ�GX�QRUPDO�DX�UoJXOLHU�HW�GX�UoJXOLHU�DX
VWDQGDUG �HVW �SURSRVoH �SDU �O|DQWKURSRORJXH �GDQV �OH �FDGUH �GHV �HQMHX[ �OLoV �i �OD
GLPHQVLRQ�PoGLFDOH�GX�PLFURELRWH�LQWHVWLQDO��HOOH�SHXW�VHUYLU�GH�FDGUH�SRXU�SHQVHU�OHV
XVDJHV�PoWURORJLTXHV�GH�OD�PoWDJoQRPLTXH�GDQV�G|DXWUHV�HVSDFHV��4XH�FH�VRLW�GDQV�OH
FDV�GX�FRUSV��GH�OD�YLOOH�RX�GHV�HVSDFHV�QDWXUHOV��OD�PoWDJoQRPLTXH�V|RIIUH�FRPPH
PR\HQ �GH �GoILQLU �XQ �oWDW �QRUPDO ��VRXYHQW� �OH �WHUPH �EDVHOLQH �LQWHUYLHQW �GDQV �OD
WHUPLQRORJLH�DQJOR�VD[RQQH��HW�GH�GoWHUPLQHU�FRPPHQW�FHW�oWDW�oYROXH�HQ�IRQFWLRQ�GH
PHVXUHV �UoJXODWULFHV� �&RQFHUQDQW �O|oWDSH �GH �VWDQGDUGLVDWLRQ� �OH �PpPH �FDUDFWnUH
LQGLVFLSOLQo �TXH �:ROI�0H\HU ������� �VRXOLJQH �GDQV �OH �FDV �GX �PLFURELRWH �LQWHVWLQDO
SRXUUDLW�V|DSSOLTXHU�i�GH�QRPEUHX[�DXWUHV�c�oFRV\VWnPHV�e�FRUSRUHOV� �XUEDLQV�RX
QDWXUHOV��2Q�HVW�DFWXHOOHPHQW�GDQV�XQH�QRXYHOOH�oWDSH�GH�GoYRLOHPHQW�SURJUHVVLI�GH�OD
FRPSOH[LWo �GH �O|H[LVWDQW� �PDLV �OHV �UHODWLRQV �TXL �V|oWDEOLVVHQW �i �O|LQWoULHXU �GH �FHV
FRPPXQDXWoV�FRPSOH[HV�VRQW�HQFRUH�WUnV�ODUJHPHQW�LQFRPSULVHV�HW�KRUV�G|DWWHLQWH�HQ
WHUPHV�GH�PDQLSXODWLRQ��4XRL�TX|LO�HQ�VRLW��VL�GHV�SURFoGoV�HW�GHV�SURGXLWV�LQGXVWULHOV
YLVDQW�i�UHVWDXUHU�RX�PDLQWHQLU�OD�c�QRUPDOLWo�e�ELRORJLTXH�GDQV�FHV�HVSDFHV�VRQW
GoYHORSSoV��OD�PoWDJoQRPLTXH�VH�SRVHUD�FRPPH�XQH�PoWULTXH�FOHI�GH�OD�PHVXUH�GH
OHXU�HIILFDFLWo��,O�FRQYLHQW�DLQVL�GH�PHVXUHU�OH�SDUDGR[H�UoFXUUHQW�GH�FHWWH�DSSURFKH
ELJ�GDWD� �/D�TXDQWLWo�PDVVLYH�GH�GRQQoHV�REWHQXHV�HW�O|KRUL]RQ�UpYo�G|XQH�IRUPH
G|H[KDXVWLYLWo �SRXUUDLW �IDLUH �RXEOLHU �TXH� �FRPPH �WRXWH �PoWURORJLH� �FHOOH�FL �HVW
ODFXQDLUH��HW�G|DXWDQW�SOXV�ODFXQDLUH�TXH�O|REMHW�PHVXUo�HVW�FRPSOH[H�

7KH�ZRUOG�LV�FRYHUHG�LQ�'1$�
c�7KH�ZRUOG �LV �FRYHUHG�LQ �'1$�e>��@ ��+RIIPDQQ� �6FKXEHUW �HW �&DOYLJQDF�6SHQFHU
�������8Q�GHPL�VLnFOH�DSUnV�VD�GoFRXYHUWH��O|$'1�D�WURXYo�XQH�SODFH�GDQV�O|HVSDFH
V\PEROLTXH��FRPPH�HQ�WoPRLJQH�VRQ�LUUXSWLRQ�PoWDSKRULTXH�UoSoWoH�GDQV�OH�ODQJDJH

FRPPXQ��'H�PpPH��OD�YLVLRQ�SDVWHXULHQQH�D�oTXLSo�O|KRPPH�GX���H�VLnFOH�G|XQH
FHUWDLQH�UHSUoVHQWDWLRQ�GX�PRQGH�PLFURELHQ��6XU�FHV�EDVHV��HW�FHOD�YHXW�GLUH�DXVVL�HQ
UoDFWLRQ �i �FHOOHV�FL� �OD �PoWDJoQRPLTXH�VRXOLJQH�i �VD �PDQLnUH �O|XELTXLWo �GH �FHWWH
PROoFXOH �HW �OD �FRQWLQXLWo �HQWUH �O|RUJDQLVPH �HW �O|HQYLURQQHPHQW� �OD �SRURVLWo �GH
O|LQGLYLGX�DX�PRQGH��OH�SDUWDJH�DYHF�O|DXWUH�VRFLDO� �PoGLo�QRWDPPHQW�SDU�OD�SDUW
PLFURELHQQH �GX �YLYDQW� �/H �IDLW �TXH �OD �FRQVWLWXWLRQ ��PLFUR�ELRORJLTXH �GHV
HQYLURQQHPHQWV �QH �SHXW� �GDQV �GH �QRPEUHX[ �FDV� �pWUH �O|REMHW �G|XQH �H[SoULHQFH
SHUFHSWLYH�GLUHFWH��PDLV�UoVXOWH�G|XQH�DFWLYLWo�G|DEVWUDFWLRQ��Q|HPSpFKH�HQ�ULHQ�TXH
FHWWH �H[SoULHQFH� �FHWWH �FRQQDLVVDQFH �PRGLILH �OD �FRQVWUXFWLRQ �VSDWLDOH� �F|HVW�i�GLUH
O|LQYHVWLVVHPHQW �GHV �HVSDFHV �HQ �OLHX[� �'|DXWUHV �W\SHV �GH �FRQQDLVVDQFHV �OLoHV �DX[
HVSDFHV��LQGoSHQGDQWV�G|XQH�H[SoULHQFH�SHUFHSWLYH�GLUHFWH��O|KLVWRLUH��OD�OLWWoUDWXUH��OD
JoRJUDSKLH}���FRQFRXUHQW�i�IDmRQQHU�OHV�OLHX[��7XDQ��������2Q�SHXW�QRWHU�DLQVL�TXH�OD
SUoRFFXSDWLRQ�DFWXHOOH�SRXU�OHV�HQMHX[�GH�OD�FRQVHUYDWLRQ�GH�OD�ELRGLYHUVLWo�i�O|oFKHOOH
JOREDOH �VH �WUDQVSRVH �DX �FRUSV �KXPDLQ� �V|LQFRUSRUH �YoULWDEOHPHQW� �HW �FH �VRXV
O|LPSXOVLRQ�HW�OH�FRQWUuOH�GH�OD�PoWDJoQRPLTXH�
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4XL�Q|D�MDPDLV�EX�TXHOTXHV�JRXWWHV�GH�SOXLH��OD�WpWH�SHQFKoH�HQ�DUULnUH��OHV�OnYUHV
EoDQWHV�VXU�OH�FLHO�"�4XL�Q|D�MDPDLV�JRyWo�TXHOTXH�VRXSmRQ�G|HDX�GH�PHU�"�6L�RQ�SHQVH
i�FHWWH�oWXGH�VXU�OD�FRPSRVLWLRQ�PLFURELHQQH�GHV�QXDJHV�DX�VRPPHW�GX�SX\�GH�'uPH�
TXL�YDULH�VHORQ�TXH�OHV�QXDJHV�DUULYHQW�GH�O|$WODQWLTXH�RX�GHV�3\UoQoHV��$PDWR�HW�DO�
�������RX�i�FHWWH�DXWUH�oWXGH�GoWHFWDQW�GH�O|$'1�GH�EDOHLQH�i�ERVVH�GDQV�O|HDX�GH�OD
EDLH�GH�0RQWHUH\��$QGUXV]NLHZLF]�HW�DO���������LO�HVW�SHXW�pWUH�SHUPLV�G|LPDJLQHU�TXH
O|DQJOH �PoWDJoQRPLTXH� �FHWWH �GLPHQVLRQ �LQLWLDOHPHQW �VFLHQWLILTXH� �YLHQGUD �DXVVL
QRXUULU�XQH�DSSUoKHQVLRQ�V\PEROLTXH�HW�SRoWLTXH�GHV�HVSDFHV��FRPPH�O|H[SULPH�OD
MHXQH�DUWLVWH�DPoULFDLQH�0HJDQ�'LGGLH��&HOOH�FL�WUDYDLOOH�XQH�QRXYHOOH�LPDJH�GX�FRUSV�
DYHF �XQ�DFFHQW �PLV �VXU �OH �FRUSV �IoPLQLQ �FRPPH�FRUSV �RXYHUW� �GoERUGDQW �VXU �HW
GoERUGo�SDU�O|HQYLURQQHPHQW�HW�SDU�O|DXWUH��HW�GDQV�OHTXHO�OHV�HVSDFHV�GLJHVWLI �HW
UHSURGXFWHXU�VRQW�WUnV�LQYHVWLV>��@��6RQ�DUW�WUDGXLW�ELHQ�OH�IDLW�TXH�OD�ELRJoRJUDSKLH
SURSRVoH�SDU�OD�PoWDJoQRPLTXH�Q|HVW�SDV�XQLTXHPHQW�SHUmXH�FRPPH�VLJQH�G|XQH
KDUPRQLH�GHV�YLYDQWV��PDLV�DXVVL�FRPPH�VRXUFH�G|DQJRLVVHV�QRXYHOOHV�GX�PRL��GH�VRQ
UDSSRUW�DX�PRQGH�HW�i�O|DXWUH��ILJXUH����

�

/D �PoWDJoQRPLTXH� �FHWWH �WHFKQLTXH �ELRORJLTXH �QRXUULH �SDU �OD �UoYROXWLRQ �GX
VoTXHQmDJH�GH�QRXYHOOH�JoQoUDWLRQ��VH�GoFOLQH�SURJUHVVLYHPHQW�GDQV�XQH�ODUJH�SDOHWWH
G|DSSOLFDWLRQV�GDQV�OH�GRPDLQH�PoGLFDO� �oFRORJLTXH�HW�GH�OD�SODQLILFDWLRQ�XUEDLQH�
1RXV�DYRQV�WHQWo�GH�VRXOLJQHU�LFL�GDQV�TXHOOH�PHVXUH�OD�PoWDJoQRPLTXH�SHXW�V|oWDEOLU
FRPPH�XQ�QRXYHO�RXWLO�GH�PHVXUH�HW�GH�FDUDFWoULVDWLRQ�GHV�HVSDFHV��HW�GH�PRQWUHU
TX|HOOH�SDUWDJH�DYHF�G|DXWUHV�PoWURORJLHV�XQ�FDUDFWnUH�QRUPDWLI��8QH�FDUDFWoULVWLTXH
FOHI�GH�FHWWH�PoWURORJLH�HVW�TX|HOOH�WUDYDLOOH�VXU�OD�WUDFH��OD�WUDFH�PROoFXODLUH�GHV
YLYDQWV�HW �SDV�OHXU�SUoVHQFH�HIIHFWLYH� �/HV�HVSDFHV�G|oWXGH�GH�OD�PoWDJoQRPLTXH
UHFRXYUHQW�GHV�oFKHOOHV�VSDWLDOHV�WUnV�GLIIoUHQWHV��GHV�FRUSV�DX[�YLOOHV�RX�HQFRUH�DX[
oFRV\VWnPHV� �&HUWDLQHV �PoWDSKRUHV �UHWURXYoHV �GDQV �OHV �GLVFRXUV �oPDQDQW �GH �OD
VFLHQFH�PoWDJoQRPLTXH��PpPH�VL�HOOHV�QH�VRQW�SDV�QRXYHOOHV��FRQFRXUHQW�i�IORXWHU�OHV
GLVWLQFWLRQV�HQWUH�FHV�REMHWV�HW�i�LQYHUVHU�FHV�oFKHOOHV�VSDWLDOHV���OD�YLOOH�GHYLHQW�XQ
RUJDQLVPH �DYHF �XQ �V\VWnPH �LPPXQLWDLUH� �OH �FRUSV �XQ �oFRV\VWnPH �i �JoUHU �HW �i
FRQVHUYHU��HWF��8Q�DSSRUW�GoFLVLI�GH�FHWWH�SUDWLTXH�WHFKQLTXH�HVW�OD�PLVH�HQ�YLVLELOLWo
GH�OD�SDUW�PLFURELHQQH�GHV�FRUSV�HW�GHV�HQYLURQQHPHQWV�QDWXUHOV�HW�FRQVWUXLWV��&|HVW
VXUWRXW�GH�FHWWH�PDQLnUH�TXH�FHWWH�PHVXUH�WHQG�i�UHFRQILJXUHU�QRV�VSDWLDOLWoV��SDU
FHWWH�SULVH�HQ�FRPSWH�UHQRXYHOoH�HW�SDUIRLV�SRoWLTXH�GX�YLYDQW�HQ�HW�DXWRXU�GH�QRXV�
3DU�OH�ELDLV�GH�O|$'1�HQYLURQQHPHQWDO ��H'1$��V|oWDEOLW �DXVVL �XQH�SUoVHQWLILFDWLRQ
LQoGLWH �PDLV �LQGLUHFWH �G|XQ�QRQ�KXPDLQ �DQLPDO� �DYHF �OHTXHO �QRXV �SDUWDJHRQV �GHV
HVSDFHV�FRPPXQV� �PDLV �GDQV�GHV�WHPSRUDOLWoV �GLIIoUHQWHV� �*OREDOHPHQW� �PpPH�VL
FHOOH�FL �HVW �KDXWHPHQW �WHFKQLFLVoH� �F|HVW �XQH �QRXYHOOH �IRUPH�GH �ELRORJLVDWLRQ �GHV
HVSDFHV�TXH�OD�PoWDJoQRPLTXH�FRQFRXUW�i�SURGXLUH�

%LEOLRJUDSKLH

$IVKLQQHNRR��(EUDKLP��&HP�0H\GDQ��6KDQLQ�&KRZGKXU\��'\DOD�-DURXGL��&ROOLQ�%R\HU��1LFN
%HUQVWHLQ� �-XOLD �0� �0DULW]� �'DUU\O �5HHYHV� �-RUJH �*DQGDUD� �6DJDU �&KKDQJDZDOD� �6RILD
$KVDQXGGLQ� �$PEHU�6LPPRQV� �7LPRWK\�1HVVHO� �%KDUDWKL �6XQGDUHVK� �(OL]DEHWK�3HUHLUD�
(OOHQ �-RUJHQVHQ� �6HUJLRV�2UHVWLV �.RORNRWURQLV� �1HOO �.LUFKEHUJHU� �,VDDF �*DUFLD� �'DYLG
*DQGDUD� �6HDQ�'KDQUDM� �7DQ]LQD �1DZULQ� �<RJHVK�6DOHWRUH� �1RDK�$OH[DQGHU� �3UL\DQND
9LMD\��(OL]DEHWK�+oQDII��3DXO�=XPER��0LFKDHO�:DOVK��*UHJRU\�2|0XOODQ��6FRWW�7LJKH��-RHO
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'XGOH\��$Q\D�'XQDLI��6HDQ�(QQLV��(RJKDQ�2|+DOORUDQ�7LDJR�0DJDOKDHV��%UDGHQ�%RRQH�
$QJHOD�-RQHV��7KHRGRUH�0XWK��.DWLH�6FKQHLGHU�3DRODQWRQLR��(OL]DEHWK�$OWHU��(ULF�6FKDGW�
-HDQQH�*DUEDULQR��5REHUW�3ULOO��-DQH�&DUOWRQ��6KDZQ�/HY\�HW�&KULVWRSKHU�0DVRQ�������
c�*HRVSDWLDO�5HVROXWLRQ�RI�+XPDQ�DQG�%DFWHULDO�'LYHUVLW\�ZLWK�&LW\�6FDOH�0HWDJHQRPLFV�e
&HOO�6\VWHPV��YRO�����Qd����S��������

$PDWR� �3LHUUH� �0XULHO �-RO\� �/XGRYLF �%HVDXU\� �$QQH �2XGDUW� �1DMZD�7DLE� �$QQH �0RQo�
/DXUHQW �'HJXLOODXPH� �$QQH�0DULH �'HORUW �HW �'LGLHU �'HEURDV� ������ �c �$FWLYH
0LFURRUJDQLVPV�7KULYH�$PRQJ�([WUHPHO\�'LYHUVH�&RPPXQLWLHV�LQ�&ORXG�:DWHU�e�3/26
2QH��YRO������Qd��

$QGUXV]NLHZLF]��(OL]DEHWK��+LODU\�6WDUNV��)UDQFLVFR�&KDYH]��/DXUHQ�6DVVRXEUH��%DUEDUD
%ORFN�HW�$OH[DQGULD�%RHKP��������c�%LRPRQLWRULQJ�RI�0DULQH�9HUWHEUDWHV�LQ�0RQWHUH\�%D\
8VLQJ�H'1$�0HWDEDUFRGLQJ�e�3/26�2QH��YRO������Qd��

%RDUGPDQ��-DVRQ��%HQMDPLQ�'RPLQJXH�HW�-DVRQ�)OHWFKHU��������c�+RZ�6RFLDO�DQG�*HQHWLF
)DFWRUV�3UHGLFW�)ULHQGVKLS�1HWZRUNV�e�3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�
YRO�������Qd�����S��������������

%RHVVHQNRRO� �6DQQH��*D\OH�0F*O\QQ��/DXUD�(SS��'DYLG�7D\ORU� �0DQXHO�3LPHQWHO� �$EHO
*L]DZ��6LOHVKL�1HPRPLVVD��&KULVWLDQ�%URFKPDQQ�HW�3RSS�0DJQXV��������c�8VH�RI�$QFLHQW
6HGLPHQWDU\�'1$�DV�D�1RYHO�&RQVHUYDWLRQ�7RRO�IRU�+LJK�$OWLWXGH�7URSLFDO�%LRGLYHUVLW\�e
&RQVHUYDWLRQ�%LRORJ\��YRO������Qd����S����������

%RXVVDULH��*HUPDLQ��-XGLWK�%DNNHU��2ZHQ�:DQJHQVWHHQ��6WHIDQR�0DULDQL��/XFDV�%RQQLQ�
-HDQ�%DSWLVWH�-XKHO��-HUHP\�.LV]ND��0LFKHO�.XOELFNL��6WHSKDQLH�0DQHO��:LOOLDP�5REELQV�
/DXUHQW �9LJOLROD �HW �'DYLG�0RXLOORW� ������ �c �(QYLURQPHQWDO �'1$�,OOXPLQDWHV�WKH�'DUN
'LYHUVLW\�RI�6KDUNV�e�6FLHQFH�$GYDQFHV��YRO�����Qd��

%URZQ��&KDUOLH��-HII�.OLQH��*Z\QQH�0KXLUHDFK��'DOH�1RUWKFXWW�HW�-DVRQ�6WHQVRQ�������
c�0DNLQJ�0LFURELRORJ\�RI�WKH�%XLOW�(QYLURQPHQW�5HOHYDQW�WR�'HVLJQ�e�0LFURELRPH��YRO����
Qd����S����

%XIILQJWRQ� �6KHOO\� �*RQ]DOR �9LDQD �'L �3ULVFR� �7KRPDV �$XFKWXQJ� �1DGLP�$MDPL� �-RVHSK
3HWURVLQR�HW�0DXUR�&RVWD�0DWWLROL��������c�0LFURELDO�5HFRQVWLWXWLRQ�5HYHUVHV�0DWHUQDO
'LHW�,QGXFHG�6RFLDO�DQG�6\QDSWLF�'HILFLWV�LQ�2IIVSULQJ�e�&HOO��YRO�������Qd����S������������

&OHPHQWH� �-RVo� �(ULFD�3HKUVVRQ� �0DUWLQ�%ODVHU� �.XOGLS�6DQGKX� �=KDQ�*DR� �%LQ�:DQJ�
0DJGD�0DJULV� �*OLGD�+LGDOJR��0RQLFD�&RQWUHUDV� �hVFDU�1R\D�$ODUFtQ��2UODQD�/DQGHU�
-HUHP\�0F'RQDOG��0LNH�&R[��-HQV�:DOWHU��3KDLN�/\Q�2K��-HDQ�5XL]��6HOHQD�5RGULJXH]��1DQ
6KHQ��6H�-LQ�6RQJ��-HVVLFD�0HWFDOI��5RE�.QLJKW��*DXWDP�'DQWDV�HW�*ORULD�'RPLQJXH]�%HOOR�
������c�7KH�0LFURELRPH�RI�8QFRQWDFWHG�$PHULQGLDQV�e�6FLHQFH�$GYDQFHV��YRO�����Qd��

'HLQHU��.ULVW\��+ROO\�%LN��(OYLUD�0kFKOHU��0DWKHZ�6H\PRXU��$QDsV�/DFRXUVLnUH�5RXVVHO�
)ORULDQ�$OWHUPDWW� �6LPRQ�&UHHU� �,OLDQD�%LVWD� �'DYLG�/RGJH� �1DWDVKD�GH�9HUH� �0LFKDHO
3IUHQGHU�HW�/RXLV�%HUQDWFKH]��������c�(QYLURQPHQWDO�'1$�0HWDEDUFRGLQJ��7UDQVIRUPLQJ
+RZ�:H�6XUYH\�$QLPDO�DQG�3ODQW�&RPPXQLWLHV�e�0ROHFXODU�(FRORJ\� �YRO� ���� �Qd����
S������������

'XULI�%UXFNHUW� �&KULVWLQH� ������ �c �0LFURELRWH �LQWHVWLQDO �HW �oPHUJHQFH �GH �QRXYHOOHV
UHSUoVHQWDWLRQV�GX�FRUSV��8QH�DSSURFKH�SV\FKRVRFLDOH�e�0cGHFLQH�VFLHQFHV��YRO������Qd����
S������������
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(UOLFK��<DQLY��������c�$�9LVLRQ�IRU�8ELTXLWRXV�6HTXHQFLQJ�e�*HQRPH�5HVHDUFK��YRO�����
Qd�����S������������

)LFHWROD�*HQWLOH�)UDQFHVFR��-oUuPH�3RXOHQDUG��3LHUUH�6DEDWLHU��(UZDQ�0HVVDJHU��/XGRYLF
*LHOO\��$QRXN�/HORXS��'DYLG�(WLHQQH��-RVWHLQ�%DNNH��(PPDQXHO�0DOHW��%HUQDUG�)DQJHW�
(LYLQG�6WwUHQ��-HDQ�/RXLV�5H\VV��3LHUUH�7DEHUOHW�HW�)DELHQ�$UQDXG�������c�'1$�IURP�/DNH
6HGLPHQWV�5HYHDOV�/RQJ�7HUP�(FRV\VWHP�&KDQJHV�DIWHU�D�%LRORJLFDO�,QYDVLRQ�e�6FLHQFH
$GYDQFHV��YRO�����Qd��

)RUWHQEHUU\� �'HQQLV� ������ �c �7KH�8VHV�RI �5DFH�DQG�(WKQLFLW\ �LQ �+XPDQ�0LFURELRPH
5HVHDUFK�e�7UHQGV�LQ�0LFURELRORJ\��YRO������Qd����S����������

*LEERQV��$QQ��������c�+DG]D�RQ�WKH�%ULQN�e�6FLHQFH��Qd�����S����������

*LOEHUW��-DFN��0DUWLQ�%ODVHU��*UHJRU\�&DSRUDVR��-DQHW�-DQVVRQ��6XVDQ�/\QFK�HW�5RE�.QLJKW�
������c�&XUUHQW�8QGHUVWDQGLQJ�RI�WKH�+XPDQ�0LFURELRPH�e�1DWXUH�0HGLFLQH��YRO�����
Qd����S����������

*LQ]EXUJ��&DUOR��������c�6LJQHV��WUDFHV��SLVWHV��5DFLQHV�G|XQ�SDUDGLJPH�GH�O|LQGLFH�e�/H
'cEDW��Qd����S�������

*UHHQ��(ULF��-DPHV�:DWVRQ�HW�)UDQFLV�&ROOLQV��������c�+XPDQ�*HQRPH�3URMHFW���7ZHQW\�
)LYH�<HDUV�RI�%LJ�%LRORJ\�e�1DWXUH��YRO�������Qd�������S��������

*UHHQ��-HVVLFD��������c�&DQ�%LRLQIRUPHG�'HVLJQ�3URPRWH�+HDOWK\�,QGRRU�(FRV\VWHPV�"�e
,QGRRU�$LU��YRO������Qd����S����������

+RIIPDQQ� �&RQVWDQ]H� �*ULW �6FKXEHUW �HW �6oEDVWLHQ�&DOYLJQDF�6SHQFHU� ������ �c �$TXDWLF
%LRGLYHUVLW\�$VVHVVPHQW�IRU�WKH�/D]\�e�0ROHFXODU�(FRORJ\��YRO������Qd����S����������

+RLVLQJWRQ��$QGUHZ��/LVD�%UHQQHU��.HUU\�.LQQH\��7HRGRU�3RVWRODFKH�HW�&KULVWRSKHU�/RZU\�
������c�7KH�0LFURELRPH�RI�WKH�%XLOW�(QYLURQPHQW�DQG�0HQWDO�+HDOWK�e�0LFURELRPH��YRO����
Qd����S�����

+RQLJVEDXP��0DUN� ������ �c�5HQo�'XERV� �WXEHUFXORVLV� �DQG�WKH�c�HFRORJLFDO �IDFHWV�RI
YLUXOHQFH�e�e�+LVWRU\�DQG�3KLORVRSK\�RI�WKH�/LIH�6FLHQFHV��YRO������Qd����S�����

+VX��7LIIDQ\��5HJLQD�-RLFH��-RVo�9DOODULQR��*DOHE�$EX�$OL��(ULFD�+DUWPDQQ��$IUDK�6KDITXDW�
&DVH\�'X/RQJ��&DWKHULQH�%DUDQRZVNL��'LUN�*HYHUV��-HVVLFD�*UHHQ��;RFKLWO�0RUJDQ��-RKQ
6SHQJOHU�HW�&XUWLV�+XWWHQKRZHU��������c�8UEDQ�7UDQVLW�6\VWHP�0LFURELDO�&RPPXQLWLHV
'LIIHU�E\�6XUIDFH�7\SH�DQG�,QWHUDFWLRQ�ZLWK�+XPDQV�DQG�WKH�(QYLURQPHQW�e�06\VWHPV�
YRO�����Qd����S��H������H������

.QLJKW��5RE��&KULV�&DOOHZDHUW��&ODULVVH�0DURW]��(PEULHWWH�+\GH��-XVWLQH�'HEHOLXV��'DQLHO
0F'RQDOG�HW�0LWFKHOO�6RJLQ��������c�7KH�0LFURELRPH�DQG�+XPDQ�%LRORJ\�e�$QQXDO�5HYLHZ
RI�*HQRPLFV�DQG�+XPDQ�*HQHWLFV��Qd�����S��������

/DUPXVHDX� �0DDUWHQ� �3KLOLSSH �'HORUPH� �3DWULFN �*HUPDLQ� �1DQF\ �9DQGHUKH\GHQ� �$QMD
*LOLVVHQ� �$QQHOHHQ �9DQ �*H\VWHOHQ� �-HDQ�-DFTXHV �&DVVLPDQ �HW �5RQQ\ �'HFRUWH� ������
c �*HQHWLF �*HQHDORJ\�5HYHDOV �7UXH�<�+DSORJURXS�RI �+RXVH�RI �%RXUERQ�&RQWUDGLFWLQJ
5HFHQW�,GHQWLILFDWLRQ�RI�WKH�3UHVXPHG�5HPDLQV�RI�7ZR�)UHQFK�.LQJV�e�(XURSHDQ�-RXUQDO�RI
+XPDQ�*HQHWLFV��YRO������Qd����S����������
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/HDQ��&KULVWRSKHU�HW�-DPHV�0DFODXULQ��������c�7KH�9DOXH�RI�3K\ORJHQHWLF�'LYHUVLW\�e�LQ
3HOOHQV��5RVHOL�HW�3KLOLSSH�*UDQGFRODV��GLUV���%LRGLYHUVLW\�&RQVHUYDWLRQ�DQG�3K\ORJHQHWLF
6\VWHPDWLFV��S���������%HUOLQ���6SULQJHU�

/LSSHUW��&KULVWRSK��5LFFDUGR�6DEDWLQL��&\UXV�0DKHU��(XQ�<RQJ�.DQJ��6HXQJKDN�/HH��2NDQ
$ULNDQ��$OHQD�+DUOH\��$[HO�%HUQDO��3HWHU�*DUVW��9LFWRU�/DYUHQNR��.HQ�<RFXP��7KHRGRUH
:RQJ��0LQJIX�=KX��:HQ�<XQ�<DQJ��&KULV�&KDQJ��7LP�/X��&KDUOLH�/HH��%DUU\�+LFNV��6PULWL
5DPDNULVKQDQ��+DLEDR�7DQJ��&KDR�;LH��-DVRQ�3LSHU��6X]DQQH�%UHZHUWRQ��<DURQ�7XUSD]�
$PDOLR �7HOHQWL� �5KRQGD �5RE\� �)UDQ] �2FK �HW �&UDLJ �9HQWHU� ������ �c �,GHQWLILFDWLRQ �RI
,QGLYLGXDOV�E\�7UDLW�3UHGLFWLRQ�8VLQJ�:KROH�*HQRPH�6HTXHQFLQJ�'DWD�e�3URFHHGLQJV�RI�WKH
1DWLRQDO�$FDGHP\�RI�6FLHQFHV��YRO�������Qd�����S��������������

/RFH\��.HQQHWK�HW�-D\�/HQQRQ��������c�6FDOLQJ�/DZV�3UHGLFW�*OREDO�0LFURELDO�'LYHUVLW\�e
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��YRO�������Qd�����S������������

0HORQL��0DXUL]LR��������c�(SLJHQHWLFV�IRU�WKH�6RFLDO�6FLHQFHV���-XVWLFH��(PERGLPHQW��DQG
,QKHULWDQFH�LQ�WKH�3RVWJHQRPLF�$JH�e�1HZ�*HQHWLFV�DQG�6RFLHW\��YRO������Qd����S����������

0HWD68%�,QWHUQDWLRQDO�&RQVRUWLXP��������c�7KH�0HWDJHQRPLFV�DQG�0HWDGHVLJQ�RI�WKH
6XEZD\V �DQG �8UEDQ �%LRPHV ��0HWD68%� �,QWHUQDWLRQDO �&RQVRUWLXP �,QDXJXUDO �0HHWLQJ
5HSRUW�e�0LFURELRPH��YRO�����Qd����S�����

3DQVX��-RKDQ��&KDUOLQH�*LJXHW�&RYH[��*HQWLOH�)UDQFHVFR�)LFHWROD��/XGRYLF�*LHOO\��)UoGoULF
%R\HU��/XFLH�=LQJHU��)DELHQ�$UQDXG��-oUuPH�3RXOHQDUG��3LHUUH�7DEHUOHW�HW�3KLOLSSH�&KROHU�
������c�5HFRQVWUXFWLQJ�/RQJ�7HUP�+XPDQ�,PSDFWV�RQ�3ODQW�&RPPXQLWLHV���$Q�(FRORJLFDO
$SSURDFK�%DVHG�RQ�/DNH�6HGLPHQW�'1$�e�0ROHFXODU�(FRORJ\��YRO������Qd����S������������

3HGHUVHQ��0LNNHO�:LQWKHU��6wUHQ�2YHUEDOOH�3HWHUVHQ��/XFD�(UPLQL��&OLR�'HU�6DUNLVVLDQ�
-DPHV�+DLOH��0LFDHOD�+HOOVWURP��-RKDQ�6SHQV��3KLOLS�)UDQFLV�7KRPVHQ��.ULVWLQH�%RKPDQQ�
(QULFR�&DSSHOOLQL��,GD�%lUKROP�6FKQHOO��1DWKDQ�:DOHV��&KULVWLDQ�&DUwH��3DXOD�&DPSRV�
$VWULG�6FKPLGW��7KRPDV�*LOEHUW��$QGHUV�+DQVHQ��/XGRYLF�2UODQGR�HW�(VNH�:LOOHUVOHY�������
c�$QFLHQW �DQG�0RGHUQ�(QYLURQPHQWDO �'1$�e�3KLORVRSKLFDO �7UDQVDFWLRQV�RI �WKH�5R\DO
6RFLHW\�%���%LRORJLFDO�6FLHQFHV��YRO�������Qd�����

3ORPLQ��5REHUW�HW�6RSKLH�YRQ�6WXPP��������c�7KH�1HZ�*HQHWLFV�RI�,QWHOOLJHQFH�e�1DWXUH
5HYLHZV�*HQHWLFV��YRO������Qd����S����������

6NLGPRUH��$QGUHZ�HW�1DWKDOLH�3HWWRUHOOL��������c�$JUHH�RQ�%LRGLYHUVLW\�0HWULFV�WR�7UDFN
)URP�6SDFH���(FRORJLVWV�DQG�6SDFH�$JHQFLHV�0XVW�)RUJH�D�*OREDO�0RQLWRULQJ�6WUDWHJ\�e
1DWXUH��YRO�������Qd�������S����������

6PLWV��6DPXHO��-HII�/HDFK��(ULFD�6RQQHQEXUJ��&DUORV�*RQ]DOH]��-RVKXD�/LFKWPDQ��*UHJRU
5HLG��5RE�.QLJKW��$OSKD[DUG�0DQMXUDQR��-RKQ�&KDQJDOXFKD��-RVKXD�(OLDV��0DULD�*ORULD
'RPLQJXH]�%HOOR�HW�-XVWLQ�6RQQHQEXUJ��������c�6HDVRQDO�&\FOLQJ�LQ�WKH�*XW�0LFURELRPH�RI
WKH�+DG]D�+XQWHU�*DWKHUHUV�RI�7DQ]DQLD�e�6FLHQFH��YRO�������Qd�������S����������

7HVWDUW� �$ODLQ� �������c�/D�TXHVWLRQ�GH�O|oYROXWLRQQLVPH�GDQV�O|DQWKURSRORJLH�VRFLDOH�e
5HYXH�IUDQbDLVH�GH�VRFLRORJLH��YRO������Qd����S����������

7XDQ��<L�)X��������c�6SDFH�DQG�3ODFH���+XPDQLVWLF�3HUVSHFWLYH�e�LQ�*DOH��6WHSKHQ�HW
*XQQDU�2OVVRQ��GLUV����3KLORVRSK\�LQ�*HRJUDSK\��S�����������%HUOLQ���6SULQJHU�

9HUGX��3DXO��(WKDQ�-HZHWW��7UHYRU�3HPEHUWRQ��1RDK�5RVHQEHUJ�HW�0DUO\VH�%DSWLVWD�������
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c�3DUDOOHO �7UDMHFWRULHV �RI �*HQHWLF �DQG�/LQJXLVWLF �$GPL[WXUH�LQ �D �*HQHWLFDOO\ �$GPL[HG
&UHROH�3RSXODWLRQ�e�&XUUHQW�%LRORJ\��YRO������Qd�����S������������

9RQ�+HUW]HQ��/HHQD��%UXFH�%HXWOHU��-RKQ�%LHQHQVWRFN��0DUWLQ�%ODVHU��3DWULFH�'��&DQL�
-RKDQ�(ULNVVRQ��0DUWWL�)kUNNLOk��7DUL�+DDKWHOD��,ONND�+DQVNL��0DULD�-HQPDOP��-XKD�.HUH�
0LNDHO �.QLS� �.LPPR �.RQWXOD� �0DUNNX �.RVNHQYXR� �&KDUORWWH �/LQJ� �7KRPDV �0DQGUXS�
3RXOVHQ��(ULND�YRQ�0XWLXV��0LND�0kNHOk��7LLQD�3DXQLR��*vUDQ�3HUVKDJHQ��+DUDOG�5HQ]�
*UDKDP�5RRN� �0DULD �6DDUHOD� �2XWL �9DDUDOD� �0DUF�9HOGKRHQ�HW �:LOOHP�GH�9RV� ������
c�+HOVLQNL�$OHUW�RI�%LRGLYHUVLW\�DQG�+HDOWK�e�$QQDOV�RI�0HGLFLQH��YRO������Qd����S����������

:HLVVHQEDFK� �-HDQ �HW �$EGHOJKDQL �6JKLU� ������ �c �0LFURELRWHV �HW �PoWDJoQRPLTXH �e
0cGHFLQH�VFLHQFHV��YRO������Qd�����S����������

:HOW]� �.D\� �-HUHP\�/\OH� �-HQQLIHU �2YHQGHQ� �-HVVLFD �0RUJDQ� �'DYLG �0RUHQR�HW �-D\VRQ
6HPPHQV��������c�$SSOLFDWLRQ�RI�(QYLURQPHQWDO�'1$�WR�'HWHFW�DQ�(QGDQJHUHG�0DULQH
6NDWH�6SHFLHV�LQ�WKH�:LOG�e�3/26�2QH��YRO������Qd��

:KLWPDQ��:LOOLDP��'DYLG�&ROHPDQ�HW�:LOOLDP�:LHEH��������c�3URNDU\RWHV���7KH�8QVHHQ
0DMRULW\�e�3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�8�6�$���YRO������Qd����
S������������

:LHVH� �'DQLHO� �-HUtQLPR�5RGUqJXH]�(VFREDU� �<RKVLDQJ�+VX��5RE�.XODWKLQDOE�HW�$OOLVRQ
+D\HV�&RQUR\D��������c�7KH�)OXLGLW\�RI�%LRVRFLDO�,GHQWLW\�DQG�WKH�(IIHFWV�RI�3ODFH��6SDFH�
DQG�7LPH�e�6RFLDO�6FLHQFH�	�0HGLFLQH��Qd������S��������

:LOVRQ��(GZDUG��������c�(GLWRULDO���2Q�WKH�)XWXUH�RI�&RQVHUYDWLRQ�%LRORJ\�e�&RQVHUYDWLRQ
%LRORJ\��YRO������Qd����S������

:ROI�0H\HU��0DWWKHZ��������c�1RUPDO��5HJXODU��DQG�6WDQGDUG���6FDOLQJ�WKH�%RG\�7KURXJK
)HFDO�0LFURELDO�7UDQVSODQWV�e�0HGLFDO�$QWKURSRORJ\�4XDUWHUO\��YRO������Qd����S����������

=LOEHU�5RVHQEHUJ��,ODQD�HW�(XJHQH�5RVHQEHUJ��������c�5ROH�RI�0LFURRUJDQLVPV�LQ�WKH
(YROXWLRQ �RI �$QLPDOV �DQG �3ODQWV �� �7KH �+RORJHQRPH �7KHRU\ �RI �(YROXWLRQ �e �)(06
0LFURELRORJ\�5HYLHZV��YRO������Qd����S����������

1RWH

>�@�8QH�oWXGH�GH�SUoGLFWLRQ�IDFLDOH�UoFHPPHQW�SXEOLoH�LOOXVWUH�GLUHFWHPHQW�OD�SHUIRUPDQFH
GH�FH�W\SH�G|DSSURFKH��/LSSHUW�HW�DO��������

>�@�/H�WHUPH�GH�PHWDEDUFRGLQJ�GoULYH�GX�'1$�EDUFRGLQJ��TXL�FRUUHVSRQG�i�XQ�oWLTXHWDJH
PROoFXODLUH�GH�FKDTXH�HVSnFH��RX�VRXFKH��SDU�XQH�VoTXHQFH�$'1�TXL�OXL�HVW�VSoFLILTXH��,O
V|DJLW�G|XQH�PoWKRGH�SHUPHWWDQW�GH�VWDQGDUGLVHU�OD�GoWHFWLRQ�G|XQH�HVSnFH�GRQQoH��'DQV
OH �PHWDEDUFRGLQJ� �LO �V|DJLW �G|XQH �GoWHFWLRQ �VLPXOWDQoH �G|XQ �JUDQG �QRPEUH �G|HVSnFHV
DSSDUWHPHQW�i�XQH�EUDQFKH�SK\ORJoQoWLTXH�SOXV�RX�PRLQV�YDVWH��/|XVDJH�PoWDSKRULTXH�GX
WHUPH�FRGH�EDUUH��LVVX�GH�OD�VSKnUH�FRPPHUFLDOH�GH�OD�GLVWULEXWLRQ��FRQInUH�XQH�GLPHQVLRQ
PHUFDQWLOH�DX�FDWDORJDJH�GH�OD�ELRGLYHUVLWo�

>�@�c�7KH�XQVHHQ�PDMRULW\�e��:KLWPDQ��&ROHPDQ�HW�:LHEH�������S��������

>�@�&HWWH�oWXGH�HVW�i�FHW�oJDUG�W\SLTXH�GX�EDVFXOHPHQW�SURJUHVVLI�G|XQH�ELRORJLH�EDVoH�VXU
GHV�K\SRWKnVHV��K\SRWKHVLV�GULYHQ�UHVHDUFK� �YHUV�XQH�ELRORJLH�EDVoH�VXU�GHV�GRQQoHV
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�GDWD�GULYHQ�UHVHDUFK���Rx�LO�V|DJLW�G|REWHQLU�GHV�GRQQoHV�GRQW�O|DQDO\VH�GRLW�SHUPHWWUH�D
SRVWHULRUL�GH�FRQVWUXLUH�OHV�REMHWV�GH�UHFKHUFKH�

>�@�1RWRQV�TX|HQ�DQJODLV��c�PLFURELRPH�e�GoVLJQH�DXWDQW�O|HQVHPEOH�GHV�JoQRPHV�G|XQH
FRPPXQDXWo �PLFURELHQQH �YLYDQW �VXU�GDQV �XQ �RUJDQLVPH �DQLPDO �TXH �OD �FRPPXQDXWo
PLFURELHQQH�HOOH�PpPH��DORUV�TXH�FHWWH�GHUQLnUH�HVW�SOXWuW�GoVLJQoH�SDU�c�PLFURELRWH�e�HQ
IUDQmDLV�

>�@�/D�SDJH�RIILFLHOOH�GX�SURMHW�SHXW�VH�FRQVXOWHU�LFL�

>�@�/H�WH[WH�HQ�TXHVWLRQ��G|Rx�SURYLHQW�OD�FLWDWLRQ��SHXW�pWUH�FRQVXOWo�LFL�

>�@�/H�SHWLW�WH[WH�HQ�TXHVWLRQ�SHXW�pWUH�FRQVXOWo�LFL�

>�@�8Q�DUWLFOH�UoFHQW�GDQV�OD�UHYXH�6FLHQFH�UHODWH�OHV�GLIILFXOWoV�VRFLDOHV�DX[TXHOOHV�VRQW
FRQIURQWoV�OHV �+DG]D�HW �TXL �LQFLWHQW �FHUWDLQV�FKHUFKHXUV�i �DEDQGRQQHU�FH�WHUUDLQ�GH
UHFKHUFKH�VXU�OH�PLFURELRPH��FDU�Q|oWDQW�GoMi�SOXV�UHSUoVHQWDWLI�G|XQ�PRGH�GH�YLH�GH�W\SH
FKDVVHXU�FXHLOOHXU��&HW�DUWLFOH�oYRTXH�DXVVL�OD�ODVVLWXGH�GH�FHWWH�SRSXODWLRQ�i�pWUH�REMHW
G|oWXGH��8QH�IHPPH�+DG]D�DXUDLW�GLW���c�0\�ERG\�LV�WLUHG��,|P�WLUHG�JLYLQJ�P\�KDLU��P\
SRRS��P\�VSLW��P\�XULQH�e��*LEERQV�������S�������

>��@�&HWWH�SULVH�GH�UHVSRQVDELOLWo�VH�WUDGXLW��GDQV�GHV�FDV�H[WUpPHV��SDU�GHV�GoPDUFKHV
UDGLFDOHV�GH�GR�LW�\RXUVHOI�SDU�OHVTXHOOHV�GHV�LQGLYLGXV�PRGLILHQW��GH�OHXU�SURSUH�LQLWLDWLYH
HW�HQ�GHKRUV�GX�FDGUH�PoGLFDO�LQVWLWXo��OHXU�PLFURELRWH�SDU�GHV�WUDQVSODQWDWLRQV�IoFDOHV�
&H�JHVWH�SUHQG�XQH�IRUPH�UDGLFDOH�FKH]�OH�ELRKDFNHU�-RVLDK�=D\QHU�TXL��GDQV�VRQ�SURMHW
*XW�+DFN��GoFULW�XQH�SHUIRUPDQFH�DX�FRXUV�GH�ODTXHOOH�LO�D�WHQWo��UHFOXV�GDQV�XQH�FKDPEUH
G|KuWHO��GH�FRPEDWWUH�XQ�PDODLVH�SK\VLTXH�HW�SV\FKLTXH�HQ�UHPSODmDQW�VHV�PLFURELRWHV
LQWHVWLQDO��FXWDQo�HW�RUDO�SDU�FHX[�G|XQ�GRQQHXU��DSUnV�XQH�SULVH�PDVVLYH�G|DQWLELRWLTXHV
SRXU�oOLPLQHU�VHV�PLFURELRWHV�UoVLGHQWV��(QVXLWH��SRXU�WHQWHU�G|REMHFWLYHU�OD�PRGLILFDWLRQ
G|LGHQWLWo�HVSoUoH��LO �D�HX�UHFRXUV�i�GHV�DSSURFKHV�PoWDJoQRPLTXHV��3DU�DLOOHXUV��GHV
HQWUHSULVHV�SULYoHV�RIIUHQW�GHV�VHUYLFHV�GH�PoWDJoQRPLTXH�FHQVoV�UoSRQGUH�i�XQ�GoVLU�GH
FRQQDrWUH�HW�GH�IDmRQQHU�VRQ�SURSUH�PLFURELRWH��X%LRPH�SURSRVH�DLQVL��SRXU�����GROODUV�
XQ�VHUYLFH�GH�VXLYL�GX�PLFURELRPH�IoFDO�DX�FRXUV�GX�WHPSV��SRXU�GoWHFWHU�VRQ�oYROXWLRQ
DYDQW� �SHQGDQW�HW�DSUnV�c�XQ�FKDQJHPHQW�GH�VW\OH�GH�YLH�e� �/H�SURMHW�$PHULFDQ�*XW
UHJURXSH�OHV �GRQQoHV �PoWDJoQRPLTXHV �GH �TXHOTXHV ���������FOLHQWV �TXL �RQW� �i �OHXUV
SURSUHV �IUDLV� �IDLW �VoTXHQFHU �OHXU �PLFURELRPH �IoFDO �HW �UHPSOL �XQ �TXHVWLRQQDLUH
ELRJUDSKLTXH �HW �GH �VW\OH �GH �YLH�

>��@ �&|HVW �VXU �FHWWH �SKUDVH�TXH�FRPPHQFH�XQ�DUWLFOH �VXU �O|HPSORL �GX�H'1$� �LQWLWXOo
c �$TXDWLF �%LRGLYHUVLW\ �$VVHVVPHQW �IRU �WKH �/D]\ �e ��+RIIPDQQ� �6FKXEHUW �HW �&DOYLJQDF�
6SHQFHU�������S�������

>��@�/H�VLWH�RIILFLHO�GH�O|DUWLVWH�SHXW�pWUH�FRQVXOWo�LFL�

$UWLFOH�PLV�HQ�OLJQH�OH�YHQGUHGL����VHSWHPEUH������i�������{

3RXU�IDLUH�UdIdUHQFH�b�FHW�DUWLFOH��

6RQLD�'KHXU�HW�6YHQ�6DXSH��e4XDQG�OD�ELRJoRJUDSKLH�PoWDJoQRPLTXH�UHFRQILJXUH�OHV
VSDWLDOLWoV��e��(VSDFHV7HPSV�QHW��7UDYDX[������������
KWWSV���ZZZ�HVSDFHVWHPSV�QHW�DUWLFOHV�TXDQG�OD�ELRJHRJUDSKLH�PHWDJHQRPLTXH�UHFRQILJXU
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H�OHV�VSDWLDOLWHV�

b�(VSDFHV7HPSV�QHW� �$OO �ULJKWV �UHVHUYHG� �5HSURGXFWLRQ�ZLWKRXW �WKH �MRXUQDO|V �FRQVHQW
SURKLELWHG��4XRWDWLRQ�RI�H[FHUSWV�DXWKRUL]HG�ZLWKLQ�WKH�OLPLWV�RI�WKH�ODZ�


