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/D�UpGXFWLRQ�GH�OD�SROOXWLRQ�GHV�HDX[�SOXYLDOHV�XUEDLQHV�HVW�XQ�HQMHX�HQYLURQQHPHQWDO�PDMHXU
GHSXLV� XQH� WUHQWDLQH� G
DQQpHV�� 'HV� UHMHWV� XUEDLQV� GLYHUV� VRQW� WUDQVSRUWpV� GDQV� OD� YLOOH� YLD� OH
FKHPLQHPHQW�GH�O
HDX�SRXU�UHMRLQGUH�OH�PLOLHX�QDWXUHO��/H�GpYHORSSHPHQW�GH�OD�FRQQDLVVDQFH�HW�GH�OD
FRPSUpKHQVLRQ�GHV�SURFHVVXV�SK\VLFR�FKLPLTXHV�PLV�HQ�MHX�ORUV�GX�WUDQVSRUW�GH�GLIIpUHQWV�SROOXDQWV
HVW�LQGLVSHQVDEOH�SRXU�XQH�PHLOOHXUH�JHVWLRQ�GX�WUDLWHPHQW�GHV�HDX[�SOXYLDOHV��HQ�DPRQW�FRPPH�HQ
DYDO���'DQV�OH�EXW�GH�FDUDFWpULVHU�HW�GH�FRPSUHQGUH�OH�WUDQVSRUW�HW�O
pYROXWLRQ�GHV�IRUPHV�FKLPLTXHV
GHV�PpWDX[� WUDFHV� HQ�PLOLHX� XUEDLQ�� GHX[� SURJUDPPHV� GH� UHFKHUFKH� VH� VRQW� DVVRFLpV� �� OH� �%DVVLQ
9HUVDQW�8UEDLQ�([SpULPHQWDO��HW�OH��3,5(1�6HLQH���8Q�EDVVLQ�YHUVDQW�H[SpULPHQWDO�D�pWp�FKRLVL�HW
pTXLSp�GDQV�OH�TXDUWLHU�GX�0DUDLV�j�3DULV�DILQ�G
pWXGLHU�OH�WUDQVIHUW�GH�OD�SROOXWLRQ�PpWDOOLTXH�GHSXLV
O
DWPRVSKqUH�MXVTX
j�O
H[XWRLUH��SDU�WHPSV�VHF�HW�SDU�WHPSV�GH�SOXLH��&H�EDVVLQ�YHUVDQW�GH����KHFWDUHV�
LPSHUPpDELOLVp� j� ����� HW� GRQW� OHV� HDX[� VRQW� GUDLQpHV� SDU� XQ� UpVHDX� G
DVVDLQLVVHPHQW� XQLWDLUH�� HVW
FDUDFWpULVWLTXH�G
XQ�FHQWUH�YLOOH�DQFLHQ��6RQ�GLVSRVLWLI�GH�FROOHFWH�j�SOXVLHXUV�QLYHDX[�GX�FKHPLQHPHQW
GH� O
HDX� �DWPRVSKqUH�� WRLWXUHV�� FRXUV� LQWHUQHV�� FKDXVVpHV�� H[XWRLUH�� HVW� XQLTXH� HQ� VRQ� JHQUH�� /HV
PpWDX[�WUDFHV�RQW�pWp�DQDO\VpV�GH�0DL������j�RFWREUH�������SpULRGH�SHQGDQW�ODTXHOOH����pYpQHPHQWV
SOXYLHX[�RQW�pWp�LQWHUFHSWpV�

/HV�FRQFHQWUDWLRQV�WRWDOHV�HW�GLVVRXWHV��OHV�WHQHXUV��OHV�UpSDUWLWLRQV�HQWUH�OHV�SKDVHV�GLVVRXWH�HW
SDUWLFXODLUH� HW� OHV� IOX[� GH� FDGPLXP�� GH� FXLYUH�� GH� SORPE� HW� GH� ]LQF� SUpVHQWHQW� XQH� pYROXWLRQ
VLJQLILFDWLYH�HQWUH�O
DPRQW�HW�O
DYDO�GH�FH�EDVVLQ�YHUVDQW�DLQVL�TX
XQH�YDULDELOLWp�LPSRUWDQWH��$X�QLYHDX
GX�FRPSDUWLPHQW�DWPRVSKpULTXH��OHV�PpWDX[�WUDFHV�VRQW�SULQFLSDOHPHQW�GpSRVpV�SDU�YRLH�VqFKH��GH
O
RUGUH�GH�������HW�VRQW�WUDQVSRUWpV�SDU�OD�SOXLH�VRXV�IRUPH�GLVVRXWH��GH����j��������/D�QDWXUH�HW�OHV
FDUDFWpULVWLTXHV�GH�FKDTXH�VXUIDFH�XUEDLQH� LQIOXHQW�VXU� OD�FKDUJH�PpWDOOLTXH�GHV�HDX[�UXLVVHOpHV��/HV
HDX[�GH�UXLVVHOOHPHQW�GHV�WRLWXUHV�SUpVHQWHQW�OHV�FRQFHQWUDWLRQV�PpWDOOLTXHV�WRWDOHV�OHV�SOXV�pOHYpHV��
HOOHV� VRQW� IRUWHPHQW� FRQWDPLQpHV� GX� IDLW� G
XQH� GLVVROXWLRQ� SDUWLHOOH� GHV�PDWpULDX[� GX� WRLW� HW� GH� OD
GHVFHQWH�GH�JRXWWLqUH�GXH�j�O
DFLGLWp�GH�OD�SOXLH��$�O
H[XWRLUH�GX�EDVVLQ�YHUVDQW��DSUqV�WUDQVSRUW�GDQV�OH
UpVHDX� G
DVVDLQLVVHPHQW�� OHV� FRQFHQWUDWLRQV� PpWDOOLTXHV� WRWDOHV� GLPLQXHQW� SDU� UDSSRUW� j� FHOOHV
PHVXUpHV� GDQV� OHV� HDX[� GH� UXLVVHOOHPHQW� GH� WRLWXUHV� HW� OD� IRUPH� PpWDOOLTXH� SDUWLFXODLUH� GHYLHQW
PDMRULWDLUH� �GH� O
RUGUH� GH� ��� ���� &H� SKpQRPqQH� V
DFFRPSDJQH� G
XQH� VWDELOLVDWLRQ� GHV� IRUPHV
PpWDOOLTXHV� HW� WHQG� DLQVL� j� GLPLQXHU� DLQVL� OD� ODELOLWp� GHV�PpWDX[� SDUWLFXODLUHV� HQ� DYDO� GH� FH� EDVVLQ
YHUVDQW�

$� O
pFKHOOH� GH� O
pYpQHPHQW� SOXYLHX[�� OHV� HDX[� GH� UXLVVHOOHPHQW� VRQW� OD� SULQFLSDOH� VRXUFH� GH
PpWDX[�VXU�FH�EDVVLQ�YHUVDQW��/HV�ELODQV�GH�PDVVHV�HQWUpHV���VRUWLH��PpWDX[�GLVVRXV�HW�SDUWLFXODLUHV�
GpPRQWUHQW� TXH� OH� UpVHDX� G
DVVDLQLVVHPHQW� HVW� XQ� OLHX� R�� VH� SURGXLVHQW� GHV� SURFHVVXV� SK\VLFR�
FKLPLTXHV� QRPEUHX[� HW� UDSLGHV�� /D� SOXLH� SURYRTXH� O
pURVLRQ� G
XQH� IUDFWLRQ� GHV� GpS{WV� FRQVWLWXpV
GDQV� OHV� FROOHFWHXUV� HW� FRQWULEXH� DLQVL� j� OD� SROOXWLRQ�PpWDOOLTXH� JOREDOH�PHVXUpH� HQ� DYDO� GX� EDVVLQ
YHUVDQW��'
DXWUH�SDUW��XQH�IUDFWLRQ�GH�FHV�PrPHV�GpS{WV��TXH�QRXV�Q
DYRQV�SX�HQFRUH� LGHQWLILHU�� VH
FRPSRUWH�FRPPH�XQ�SXLWV�j�PpWDX[�WUDFHV��'HV�UpDFWLRQV�G
DGVRUSWLRQ��GH�SUpFLSLWDWLRQ�RX�HQFRUH�GH
FRPSOH[DWLRQ�VXU�OHV�SDUWLFXOHV�HQ�VXVSHQVLRQ�RX�VXU� OHV�VWRFNV�HX[�PrPHV�SRXUUDLHQW�H[SOLTXHU�FH
SKpQRPqQH�

0RWV� FOpV� �� 0pWDX[� WUDFHV�� 5HWRPEpHV� DWPRVSKpULTXHV�� (DX[� GH� UXLVVHOOHPHQW�� 5pVHDX� XQLWDLUH�
'pS{WV��/DELOLWp��6RXUFHV��,RQV�PDMHXUV��3DULV
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)RU� WKLUW\� \HDUV�� UHGXFWLRQ� RI� XUEDQ� VWRUPZDWHU� SROOXWLRQ� LV� D� ODUJH� HQYLURQPHQWDO� FRQFHUQ�
:WLKLQ�WKH�FLW\��YDULRXV�XUEDQ�HPLVVLRQV�DUH�FDUULHG�E\�ZDWHU�UXQRII�WRZDUGV�UHFHLYLQJ�ERGLHV�VXFK�DV
ULYHUV��.QRZOHGJH
V�GHYHORSPHQW�DQG� D�EHWWHU�XQGHUVWDQGLQJ�RI� WKLV� WUDQVSRUW� IRU� VRPH�SROOXWDQWV
DUH�QHFHVVDU\�IRU�D�EHWWHU�XUEDQ�VWRUPZDWHU�PDQDJHPHQW��7KXV� WZR�IUHQFK�UHVHDUFK�SURJUDPV�� WKH
�([SHULPHQWDO� 8UEDQ� &DWFKPHQW�� DQG� WKH� �3,5(1�6HLQH��� WULHG� MRLQWO\� WR� FKDUDFWHUL]H� WKH� WUDFH
PHWDOV�WUDQVSRUW�PHFKDQLVPV�DQG�WKH�HYROXWLRQ�RI�WKHLU�ELRJHRFKHPLFDO�VSHFLDWLRQ��$Q�H[SHULPHQWDO
XUEDQ� FDWFKPHQW�ZDV� FKRVHQ� DQG� HTXLSHG� LQ� WKH� /H�0DUDLV� GLVWULFW� LQ� 3DULV� LQ� RUGHU� WR� VWXG\� WKH
PHWDOOLF� SROOXWLRQ� WUDQVIHU� IURP� WKH� DWPRVSKHUH� WR� WKH� FDWFKPHQW� RXWOHW� ERWK� E\� GU\� DQG� ZHW
ZHDWKHU��7KLV����KD�FDWFKPHQW��LPSHUYLRXV�DW�������ZLWK�D�FRPELQHG�VHZHU�QHWZRUN��LV�W\SLFDO�RI�DQ
ROG� WRZQ� FHQWUH�� ,WV� PHDVXUHPHQW� QHWZRUN� �DWPRVSKHULF� IDOORXW�� URRIV�� FRXUW\DUGV�� VWUHHWV� DQG
FDWFKPHQW�RXWOHW�� LV�SUREDEO\�XQLTXH��7UDFH�PHWDOV�ZHUH� LQYHVWLJDWHG�GXULQJ����PRQWKV�� IURP�0D\
�����WR�2FWREHU�������DQG����UDLQ�HYHQWV�ZHUH�LQWHUFHSWHG�

%XON�DQG�GLVVROYHG�FRQFHQWUDWLRQV��GLVVROYHG���SDUWLFXODU�GLVWULEXWLRQ��DQG�IOX[HV�RI�FDGPLXP�
FRSSHU��OHDG�DQG�]LQF�VKRZ�D�VLJQLILFDQW�HYROXWLRQ�LQ�WKH�FDWFKPHQW�DUHD�IURP�XS�WR�GRZQVWUHDP��DV
ZHOO�DV�D�JUHDW�WHPSRUDO�YDULDELOLW\��7UDFH�PHWDOV�DUH�SUHGRPLQDQWO\�GHSRVLWHG�E\�GU\�IDOORXW��DERXW���
����HW�PDLQO\�GLVVROYHG�LQ�UDLQZDWHU��IURP����WR��������0HWDOOLF�UXQRII�ORDGV�GHSHQG�RQ�WKH�QDWXUH
DQG�FKDUDFWHULVWLFV�RI� HDFK�XUEDQ� VXUIDFH��7UDFH�PHWDOV� FRQFHQWUDWLRQV� LQ� URRI� UXQRII�ZHUH�JUHDWHU
WKDQ� DQ\�RWKHU� VLWH��5RRI� UXQRII� DUH�KHDYLO\�FRQWDPLQDWHG�EHFDXVH�RI� D� FRUURVLRQ�RI� WKH� URRI� DQG
JXWWHU�PDWHULDOV��$W�WKH�FDWFKPHQW�RXOHW��DIWHU�WUDQVSRUW�ZLWKLQ�WKH�VHZHU��EXON�PHWDO�FRQFHQWUDWLRQV
GHFUHDVH� �FRPSDUHG� WR� URRI� UXQRII��� DQG� WKHLU�EHFRPH�PRVWO\�SDUWLFXODU��0RUHRYHU�� WKH� VSHFLDWLRQ
GLVWULEXWLRQ�RI�SDUWLFXODWH�PHWDOV�VKRZV�D�GHFUHDVH�RI�PHWDOV�ODELOLW\�

$W� WKH� VFDOH� RI� D� UDLQ� HYHQW�� URRI� UXQRII� LV� WKH�PDLQ� WUDFH�PHWDOV� VRXUFH��0RUHRYHU�� LQOHW� �
RXWOHW�PHWDOOLF�PDVV� EDODQFHV� VKRZ� WKDW� D� IHZ� TXLFN� SK\VLFR�FKHPLFDO� SURFHVVHV� WDNH� SODFH� LQ� WKH
FRPELQHG�VHZHU�GXULQJ�D�UDLQ�HYHQW��2Q�RQH�KDQG��UXQRII�HURGHV�RI�VHZHU�VHGLPHQWV�DQG�FRQWULEXWH
WR�WKH�ZHW�ZHDWKHU�SROOXWLRQ�PHDVXUHG�DW�WKH�FDWFKPHQW�RXWOHW��2Q�WKH�RWKHU�KDQG��D�SDUW�RI�WKHVHV
VHZHU� VHGLPHQWV� �QRW� LGHQWLILHG� DW� SUHVHQW�� VHHPV� WR� EH� D�PHWDO�ZHOO�� 6RPH� UHDFWLRQV� �DGVRUSWLRQ�
SUHFLSLWDWLRQ�� RU� FRPSOH[DWLRQ�� EHWZHHQ� WKH� GLVVROYHG� PHWDOV� DQG� WKH� VHZHU� VXVSHQGHG� SDUWLFOHV
VHGLPHQWV�PD\�FRQWURO�WKLV�PHFKDQLVP�

.H\�ZRUGV� �� 7UDFH�PHWDOV��$WPRVSKHULF� IDOORXW�� 6WRUPZDWHU� UXQRII�� &RPELQHG� VHZHU�� 6HGLPHQWV�
/DELOLW\��6RXUFHV��0DMRU�LRQV��3DULV
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3ODQ�GX�PpPRLUH ,QWURGXFWLRQ

&KDSLWUH�,���&RQWH[WH�H[SpULPHQWDO�HW�YDOLGDWLRQ�GHV
PpWKRGHV�DQDO\WLTXHV

&KDSLWUH�,,���5HWRPEpHV�DWPRVSKpULTXHV�GH�PpWDX[
WUDFHV�HW�G·LRQV�PDMHXUV�HQ�UpJLRQ�SDULVLHQQH

&KDSLWUH�,,,���'pS{WV�GH�UXH &KDSLWUH�,9���(DX[�GH�UXLVVHOOHPHQW�XUEDLQHV�HW
HDX[�WUDQVLWDQW�j�O·H[XWRLUH�G·XQ�UpVHDX

G·DVVDLQLVVHPHQW�XQLWDLUH

&KDSLWUH�9���2ULJLQHV�GH�OD�SROOXWLRQ�PpWDOOLTXH�HQ
PLOLHX�XUEDLQ�HW�WUDQVIHUW�GHV�PpWDX[�WUDFHV�HQ

UpVHDX�G·DVVDLQLVVHPHQW�XQLWDLUH

&RQFOXVLRQ�JpQpUDOH�HW�SHUVSHFWLYHV
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