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'LUHFWHXU�V��GH�7KqVH�
&{Wp�IUDQoDLV��

'XSRQQRLV�� 5RELQ�� ,5'��'LUHFWHXU� GH� /¶XQLWp� PL[WH� GH��

5HFKHUFKH�/670�

/H�5RX[��&KULVWLQH��&LUDG��FKHUFKHXU�805�/670�

&{Wp�SpUXYLHQ��

=XxLJD�'iYLOD��'RULV��GLUHFWULFH�GH�UHFKHUFKH��8QLYHUVLWp�

$JUDULD�/D�0ROLQD�

%DXHU� &X\D�� -RVp�� GLUHFWHXU� GH� UHFKHUFKH�� 8QLYHUVLWp�

3pUXYLHQQH�&D\HWDQR�+HUHGLD�
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¬�&KULVWLQH�/H�5RX[�SRXU�VRQ�VRXWLHQ�FRQVWDQW�SHQGDQW�PRQ�VpMRXU�DX�/670�HW��

GDQV�OHV�PRPHQWV�GLIILFLOHV�GH�OD�YLH�G
XQ�GRFWRUDQW��

¬�5RELQ�'XSRQQRLV�GH�P
DYRLU�DFFHSWp�DX�/670�HW�GH�P
DYRLU�GRQQp�WRXWHV�OHV�

IDFLOLWpV� SRXU� XWLOLVHU� OH� PDWpULHO� HW� O
pTXLSHPHQW� DILQ� GH� PHQHU� FHWWH� WKqVH� GH�

GRFWRUDW���

$X�'U��'RULV�=XxLJD�SRXU�P
DYRLU�DFFHSWp�DX�ODERUDWRLUH�0DULQR�7DEXVVR�GHSXLV�

PRQ�UHWRXU�DX�3pURX��3RXU�VHV�PRWV�G
HQFRXUDJHPHQW�FRQVWDQWV�HW�SRXU�DYRLU�pWp�

PRQ� JXLGH� HW� PRQ� VRXWLHQ� GDQV� FHWWH� GHUQLqUH� SDUWLH� GX� GRFWRUDW��

¬� PRQ� FKHU� SURIHVVHXU� HW� JXLGH� pWHUQHO�� &DUORV� /OHUHQD�� GH� P
DYRLU� WRXMRXUV�

GRQQp� OH� WHPSV�GH� UpSRQGUH�j�PHV�GRXWHV�HW�G
rWUH� WRXMRXUV�XQ�VRXWLHQ�GDQV�FH�

ORQJ�SDUFRXUV�DFDGpPLTXH��

$X�'U��%DXHU��SRXU�VRQ�WHPSV�HW�VD�GLVSRQLELOLWp��HW�G¶DYRLU� WRXMRXUV�UpSRQGX�j�

PHV�GRXWHV�HW�GHPDQGHV�j�GLVWDQFH��

$X�'U�� -HDQ� /RXS�*X\RW� SRXU�P
DYRLU� HQFRXUDJp� j� FRQWLQXHU� GDQV� FHWWH� YRLH��

PHUFL� EHDXFRXS� SRXU� OHV� FRQVHLOV� G¶XQ� SqUH� TXH� MH� Q
RXEOLHUDL� MDPDLV��

$X[� VHFUpWDLUHV� GH� O
pFROH� GRFWRUDOH� IUDQFR�SpUXYLHQQH�� 6FLHQFHV� GH� OD� YLH��

5HEHFD� HW� 9LROHWD�� SRXU� OHXU� HIILFDFLWp� HW� OHXU� JHQWLOOHVVH� j� UpSRQGUH� j� PHV�

FRQVXOWDWLRQV�j�GLVWDQFH��

¬� WRXW� OH� SHUVRQQHO� GX� /670�� WRXMRXUV� DPLFDO� HW� KHXUHX[� GH� UpSRQGUH� j� PHV�

TXHVWLRQV�� PHQWLRQ� VSpFLDOH� j�� -RsO�� 1LFR� 1RXZHQ�� .DULQH�� 3LHUUH�� $OH[��

$PDQGLQH�HW�(VWHOOH��



$X[�ERQQHV�DPLWLpV�TXH�M
DL�SX�UHQFRQWUHU�SHQGDQW�PRQ�VpMRXU�DX�/670��PHUFL�

FDU� HOOHV� RQW� WRXMRXUV� pWp� DWWHQWLYHV� HW� SUrWHV� j� PH� GRQQHU� WRXW� OH� VRXWLHQ�

QpFHVVDLUH�� /DXUHQW�� 0DULD� ,VDEHO�� 5HEHFFD�� )DWRX�� 5RQGUR�� &LQG\�� 7DVQLPH��

5DNLD��$OIUHGR��:DVLOD��%DEDFDU�HW�6HLI��$XVVL�DX�SURIHVVHXU�'LRXPDFRU��j�1LFR��

$GULHQ�� 5RED�� 0DOLND�� &KDUOLQH�� 3KXRQJ�� 2GLOH�� 3DQODGD� HW� -HQMLUD��

$X[� ERQV� DPLV� H[WpULHXUV� GX� ODERUDWRLUH�� )UDQFHVFD�� 'LDQD� HW� 3DW\��

¬�PHV�DPLV�GH�0RQWSHOOLHU��&ULFUL��0DQRQ�HW�'LGLHU��0HUFL�GH�P¶DYRLU�IDLW�JRXWp�

OH�SODLVLU�GH�OD�UHFKHUFKH���

$X� SHUVRQQHO� WHFKQLTXH� GX� /670� HQ� )UDQFH�� 0DUMRULH�� 6RXKLU�� 1DLPD� HW� DX�

3pURX��� DX� 0�� $QWRQLR� &RUQHMR�� DX� 0�� 0DULR� -KRQDWDQ� 9LOOHJDV� /HJXD�� DX�

WHFKQLFLHQ� +HFWRU� +XD\WD� &DVWDxHGD�� DX� 0�� /XLV� $OYD� 3DODFLRV� SRXU� P
DYRLU�

GRQQp�OHV�PR\HQV�GH�UpFXSHUHU�GHV�pFKDQWLOORQV�GH�VRO�GHV�SODQWDWLRQV�GH�7DUD�j�

6LOYD7HDP�j�+XDQXFR��

$X[�DPLV�GX� ODERUDWRLUH�0DULQR�7DEXVVR��j�5LFDUGR��j�0DULHOD��-RKDQD��-DYLHU��

1RUD�� .DW\�� SRXU� VD� FRPSDJQLH� HW� VRQ� DPLWLp� ORUV� GH� FHWWH� GHUQLqUH� pWDSH� GH�

UpGDFWLRQ�GH�WKqVH��eJDOHPHQW�j�%HUQDEp��-RUJH�SRXU�DYRLU�SDUWDJp�DYHF�PRL�GH�

ERQV�PRPHQWV�G
DPLWLp��0HQWLRQ�VSpFLDOH�j�PRQ�JUDQG�DPL�(GZLQ�SRXU�VRQ�U{OH�

GH� JXLGH� HW� SRXU� VHV� ORQJXHV� GLVFXVVLRQV� VXU� OD� VFLHQFH� HW� OD� YLH��

¬� PD� FKqUH� DPLH� HW� JXLGH�� &FRUL� 0DUWLQH]�� SRXU� VHV� FRQVHLOV�� SRXU� OHV�

HQFRXUDJHPHQWV�TX¶HOOH�P¶D�WRXMRXUV�HQYR\p�VRLW�SURFKH�RX�pORLJQpH��SRXU�WRXV�

OHV� pFODWV� GH� ULUH� SDUWDJpV�� 0HUFL� G
rWUH� XQH� YpULWDEOH� DPLH� SRXU� WRXMRXUV��

¬�PHV� VRHXUV�0DQX�� (OL� HW�9LYLDQ� SRXU� OHXUV� HQVHLJQHPHQWV� TXRWLGLHQV�� SRXU�

DYRLU� HVVD\p� FKDTXH� MRXU� G
rWUH� XQH� IDPLOOH� FRRO� PDOJUp� OH� U\WKPH� HIIUpQp� GH�

FKDFXQH�GH�QRV�YLHV��SRXU�OHV�MRLHV�YpFXHV��SRXU�OHV�ORQJXHV�FRQYHUVDWLRQV�VXU�OH�

GpSDVVHPHQW� GH� VRL� HW� O
HVSULW� G
HQWUHSULVH�� SRXU� OHXU� VRXWLHQ� LPPHQVH� GDQV� OHV�



PRPHQWV� GLIILFLOHV� GH� OD� YLH� HW� SDV� VL� GLIILFLOH� DXVVL�� RQ� YD� FRQWLQXHU� j� UrYHU�

WRXMRXUV������1RXV�VRPPHV�OH�SURGXLW�GH�OD�ORJLTXH�HW�OD�UDLVRQ�GX�JUDQG�(OLR�HW�GH�

OD�JUDQGH�(OHQLWD��

¬�9LYLHQ�SRXU� VRQ�DPRXU�HW� VD�SDWLHQFH�SHQGDQW�FHWWH�SKDVH�GX�GRFWRUDW��SRXU�

rWUH�PRQ�SLOLHU�VFLHQWLILTXH�HW�SRXU�P
DYRLU�VRXWHQX�PRUDOHPHQW�j�WRXW�PRPHQW��

0HUFL�G
rWUH�XQ�EHDX�SqUH��-H�WH�GRLV�EHDXFRXS��

¬�PD�JUDQGH�-XOLHWWH�G¶rWUH�PD�VRXUFH�G¶pQHUJLH�HW�PRQ�RDVLV�GH�ERQKHXU��

�



5(0(5&,(0(176�������������������������������������������������������������������������������������������������
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5(680(1��������������������������������������������������������������������������������������������������������������

,1752'8&7,21���������������������������������������������������������������������������������������������������

6<17+(6(�%,%/,2*5$3+,48(������������������������������������������������������������������������

��&RQQDLVVDQFH�JpQpUDOH�VXU�OD�7DUD������������������������������������������������������������������������

����'HVFULSWLRQ�ERWDQLTXH������������������������������������������������������������������������������������

����eFRORJLH��������������������������������������������������������������������������������������������������������

������'LVWULEXWLRQ�JpRJUDSKLTXH�������������������������������������������������������������������������

������3UpIpUHQFH�pFRORJLTXH��������������������������������������������������������������������������������

������3DWKRJqQHV�HW�UDYDJHXUV�����������������������������������������������������������������������������

������&RPPXQDXWp�pFRORJLTXH���KDELWDWV������������������������������������������������������������

����8VDJHV�HW�pFKDQJHV����������������������������������������������������������������������������������������

����&XOWXUH�GH�OD�7DUD������������������������������������������������������������������������������������������

������*HVWLRQ�GHV�IRUrWV�QDWXUHOOHV����������������������������������������������������������������������

�������*HVWLRQ�GHV�SODQWDWLRQV�GH�7DUD�����������������������������������������������������������������

������5HQGHPHQW������������������������������������������������������������������������������������������������

�������&RQFHQWUDWLRQ�GH�WDQLQV�FKH]�OD�7DUD���������������������������������������������������������

��/D�V\PELRVH�P\FRUKL]LHQQH���������������������������������������������������������������������������������

����0\FRUKL]HV�YpVLFXODLUHV�DUEXVFXODLUHV�����������������������������������������������������������

������0RGqOH�GH�FKDPSLJQRQ�P\FRUKL]LHQ�DUEXVFXODLUH��
���

������'pSHQGDQFH�P\FRUKL]LHQQH�����������������������������������������������������������������������

����(IIHW�P\FRUKL]RVSKqUH�����������������������������������������������������������������������������������



����5{OH�GH�OD�V\PELRVH�P\FRUKL]LHQQH�DUEXVFXODLUH�GDQV�OD�FURLVVDQFH�HW�OH�
GpYHORSSHPHQW�GH�OD�SODQWH���������������������������������������������������������������������������������

����&DV�G
DPpOLRUDWLRQ�GH�OD�FXOWXUH�DSUqV�O
LQRFXODWLRQ�GHV�FKDPSLJQRQV�
P\FRUKL]LHQV�DUEXVFXODLUHV�$0)������������������������������������������������������������������������

������$X�3pURX����������������������������������������������������������������������������������������������������

������(WXGHV�GDQV�G
DXWUHV�SD\V���������������������������������������������������������������������������

��/D�V\PELRVH�UKL]RELHQQH��������������������������������������������������������������������������������������

����/HV�SDUWHQDLUHV�GH�OD�V\PELRVH�UKL]RELHQQH����������������������������������������������������

������/H�PHPEUH�GH�OD�SODQWH��OD�SODQWH�K{WH�������������������������������������������������������

�������/H�SDUWHQDLUH�EDFWpULHQ��/D�UKL]RELD����������������������������������������������������������

����/D�VSpFLILFLWp�GH�O¶K{WH�����������������������������������������������������������������������������������

����eWDEOLVVHPHQW�GH�OD�V\PELRVH�UKL]RELHQQH�����������������������������������������������������

5()(5(1&(6�������������������������������������������������������������������������������������������������������

&+$3,75(� ,�� ,PSDFW� GH� OD� V\PELRVH� P\FRUKL]LHQQH� j� DUEXVFXOHV� VXU� OD�
FURLVVDQFH� SUpFRFH� GH� OD� WDUD� � ��� XQH� OpJXPLQHXVH� j� KDXWH�
YDOHXU�pFRORJLTXH�HW�FRPPHUFLDOH���������������������������������������������������������������������������

5e680e����������������������������������������������������������������������������������������������������������������

,�$�,1752'8&7,21��������������������������������������������������������������������������������������������

,�%�0DWpULHOV�HW�PpWKRGHV���������������������������������������������������������������������������������������

,�%���0DWpULHOV����������������������������������������������������������������������������������������������������

,�%�����/H�PDWpULHO�YpJpWDO�HW�VRQ�pFKDQWLOORQDJH������������������������������������������������

,�%���0pWKRGHV����������������������������������������������������������������������������������������������������

,�%�����3UpSDUDWLRQ�HQ�ODERUDWRLUHV����������������������������������������������������������������������

,�%�����eYDOXDWLRQ�GH�OD�VWUXFWXUH�GH�OD�FRPPXQDXWp�GHV�FKDPSLJQRQV�
P\FRUKL]LHQV�DUEXVFXODLUHV����������������������������������������������������������������������������������

,�%�������([WUDFWLRQ�G
$'1���������������������������������������������������������������������������������
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��DX�3pURX����������������������������������������������������������������������������������������������������

5e680e����������������������������������������������������������������������������������������������������������������

,,�$�,1752'8&7,21�������������������������������������������������������������������������������������������

,,�%�0DWpULHO�HW�PpWKRGHV����������������������������������������������������������������������������������������

,,�%���0DWpULHOV���������������������������������������������������������������������������������������������������

,,�%�����0DWpULHO�YpJpWDO�������������������������������������������������������������������������������������

,,�%�����6ROV�������������������������������������������������������������������������������������������������������

,,�%���0pWKRGHV���������������������������������������������������������������������������������������������������
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,,�%������1RGXODWLRQ�GH�WDUD� �HQ�VHUUH�����������������������������������������������

,,�%���0HVXUH�GH�OD�WHQHXU�HQ�FKORURSK\OOH�IROLDLUH��DFWLYLWp�GH�OD�QLWURJpQDVH��
ORQJXHXU�GHV�UDFLQHV�HW�ELRPDVVH�VqFKH�GH�WDUD����������������������������������������������������

,,�%���5pFXSpUDWLRQ�GHV�UKL]RELXPV�GHV�VROV�/��,/�HW�23��SUHXYHV�G
LQIHFWLRVLWp�
HW�G
HIILFDFLWp�VXU�OD�FURLVVDQFH�GHV�SRLV�� ��������������������������������������������

,,�%���&DUDFWpULVDWLRQ�PROpFXODLUH�GH�VRXFKHV�LVROpHV�GH� ��������������������

,,�%���(IILFDFLWp�GHV�UKL]RELXPV�LVROpV�VXU�SRLV�� ���PHVXUH�GH�O
DFWLYLWp�
GH�OD�QLWURJpQDVH�HW�GH�OD�WHQHXU�IROLDLUH�HQ�FKORURSK\OOH��������������������������������������

,,�&�5pVXOWDWV����������������������������������������������������������������������������������������������������������

,,�&���(WDW�GH�OD�QRGXODWLRQ�HW�GH�OD�IL[DWLRQ�GH�OD�WDUD�SDU�O
D]RWH�������������������������



,,�&���5pFXSpUDWLRQ�GH�VRXFKHV�GH�SRLV�UKL]RELHQV�HW�HIIHW�GH�O¶RULJLQH�GX�VRO�VXU�
OD�FURLVVDQFH�GH� ����������������������������������������������������������������������������������

,,�&���&DUDFWpULVDWLRQ�PROpFXODLUH�GHV�UKL]RELXPV�LVROpV�GH� ���������������

,,�&���,VROHPHQW�GHV�VRXFKHV�HW�FRQWU{OH�GH�O
LQIHFWLYLWp�GHV�LVRODWV�GH�SRLV��
��������������������������������������������������������������������������������������������������������������

,,�&���&RQWU{OH�GH�O
HIILFDFLWp�GHV�LVRODWV�GH�SRLV�� ��FKH]�OHV�SRLV���������

,,�'�'LVFXVVLRQV��������������������������������������������������������������������������������������������������

,,�'���(WDW�GH�OD�QRGXODWLRQ�HW�GH�OD�IL[DWLRQ�GH�WDUD�j�O
D]RWH��������������������������������

,,�'���&DUDFWpULVDWLRQ�PROpFXODLUH�GHV�LVRODWV�UKL]RELHQV�GH� ���������������

,,�'���'LVFXVVLRQ�VXU�O
HIILFDFLWp�GH�OD�V\PELRVH�UKL]RELHQQH�SRXU�OHV�SRLV����������

&21&/86,216����������������������������������������������������������������������������������������������������

3(563(&7,9(6����������������������������������������������������������������������������������������������������

5()(5(1&(6�������������������������������������������������������������������������������������������������������

$11(;(6������������������������������������������������������������������������������������������������������������

3XEOLFDWLRQ������������������������������������������������������������������������������������������������������������

³,PSDFWR� GH� OD� VLPELRVLV� PLFRUUtWLFD� DUEXVFXODU� HQ� HO� FUHFLPLHQWR� WHPSUDQR� GHO�
FXOWLYR�GH�WDUD�� ��0ROLQD��.XQW]H�´�����������������������������������������

3XEOLFDWLRQ������������������������������������������������������������������������������������������������������������

³(FRORJLFDO� &KDUDFWHULVWLFV� RI� 7DUD� � ��� D� 0XOWLSXUSRVH�
/HJXPH�7UHH�RI�+LJK�(FRORJLFDO�DQG�&RPPHUFLDO�9DOXH´�������������������������������������

�



7DEOHDX���3ULQFLSDX[�SD\V�LPSRUWDWHXUV�GH�IDULQH�GH�JRXVVH�GH��7DUD�SURYHQDQW�GX��
3pURX�HQ��������������������������������������������������������������������������������������������������������������

7DEOHDX�����([SRUWDWLRQ�GH�7DUD�SRXU�OHV�DQQpHV������HW������HQWUH�OD�SpULRGH�GHV�
PRLV�MDQYLHU�±�PDL��������������������������������������������������������������������������������������������������

7DEOHDX���'LIIpUHQFHV�HQWUH� OHV�HFWRP\FRUKL]HV�HW� OHV�P\FRUKL]HV� YpVLFXODLUHV� j�
DUEXVFXOHV���������������������������������������������������������������������������������������������������������������

7DEOHDX���,PSDFW�GH�O
LQRFXODWLRQ�GHV�VSRUHV�GH� �VXU�OD�FURLVVDQFH�HW�
OD�WHQHXU�HQ�pOpPHQWV�QXWULWLIV�GHV�VHPLV�GH �DSUqV���PRLV�GH�FXOWXUH�HQ�
VHUUH������������������������������������������������������������������������������������������������������������������������

7DEOHDX� �� (IIHW� GH� O
RULJLQH� GX� VRO� VXU� OD� FURLVVDQFH� GHV� SODQWHV� GH� 7DUD�
� ��HW�$UYHMD�� ��HW�O¶HIIHW�GX�UKL]RELD�UpFXSpUp�VXU�OHV�
SODQWHV�GX�3RLV�HQ�VHUUH�������������������������������������������������������������������������������������������

7DEOHDX���(IIHFWLYLWp�GX�SRLV�� ��SDU�WUDLWHPHQW��DSUqV���PRLV�GH�FXOWXUH�
HQ�FRQGLWLRQV�LQ�YLWUR����������������������������������������������������������������������������������������������

7DEOHDX���(IIHFWLYLWp�GX�3RLV��� ��SDU�JURXSH�GHV�VRXFKHV��DSUqV���PRLV�
GH�FXOWXUH�HQ�FRQGLWLRQV�LQ�YLWUR������������������������������������������������������������������������������



)LJXUH���3ODQWH�GH�7DUD

)LJXUH���&DUWH�GX�PRQGH��R��VH�UHWURXYHQW�GH�WDUD�HW�OD�FDUWH�GX�3pURX

)LJXUH���,OOXVWUDWLRQ�GHV�VWUXFWXUHV�GH�FRORQLVDWLRQ�UDFLQDLUH�GDQV�OHV�LQWHUDFWLRQV�
HFWRP\FRUKLWKLTXHV�HW�OHV�P\FRUKL]HV�DUEXVFXODLUHV�

)LJXUH���3ULQFLSDX[�W\SHV�GH�P\FRUKL]HV�SUpVHQWHV�UHSUpVHQWpHV�GDQV�XQH�VHFWLRQ�
WUDQVYHUVDOH�GH�OD�UDFLQH

)LJXUH���3K\ORJpQLH�GHV�*ORPpURP\FqWHV

)LJXUH���6WUXFWXUHV�GH�FKDPSLJQRQV�P\FRUKL]LHQV�DUEXVFXODLUHV

)LJXUH���7\SHV�G
DVVRFLDWLRQ�P\FRUKL]LHQQH�DUEXVFXODLUH�

)LJXUH���5HSUpVHQWDWLRQ�VFKpPDWLTXH�GH�O
HIIHW�GX�P\FpOLXP�H[WHUQH�GHV�FKDPSLJQRQV�
P\FRUKL]LHQV�j�DUEXVFXOHV

)LJXUH���,QIHFWLRQ�j� �FKH]�OHV�OpJXPLQHXVHV�

)LJXUH����6WUXFWXUH�WD[RQRPLTXH�GHV�FRPPXQDXWpV�GH�FKDPSLJQRQV�0$�DVVRFLpHV�DX[�
DUEUHV�GH� �7DUD�

)LJXUH���&ROOHFWH�G
pFKDQWLOORQV��

)LJXUH����6FKpPD�G
pFKDQWLOORQQDJH�GDQV�OD�]RQH�G
pWXGH

)LJXUH���$UEUH�JpQpWLTXH�REWHQX�j�SDUWLU�GH�FLQTXDQWH�VHSW�VpTXHQFHV�SDUWLHOOHV�,76�



�
�
/D� 7DUD� � �� HVW� XQH� HVSqFH� GH� OpJXPLQHXVH� IRUHVWLqUH� GH�

JUDQGH� LPSRUWDQFH� HQ� UDLVRQ� GH� VD� IRUWH� GHPDQGH� VXU� OH� PDUFKp� LQWHUQDWLRQDO�

SRXU�OHV�WDQLQV�SUpVHQWV�GDQV�VHV�JRXVVHV�HW� OD�JRPPH�SURYHQDQW�GH�VHV�JUDLQHV��

0DOJUp� VD� JUDQGH� LPSRUWDQFH� SRXU� OH� SD\V�� OD� PDMHXUH� SDUWLH� GH� OD� SURGXFWLRQ�

SURYLHQW�GH�IRUrWV�QDWXUHOOHV�QRQ�DPpQDJpHV��&HV�IRUrWV�SUpVHQWHQW�GHV�SUREOqPHV�

QXWULWLRQQHOV�� JpQpUDOHPHQW� GXV� DX� PDQTXH� GH� PLQpUDX[� GDQV� OH� VRO� �HQ�

SDUWLFXOLHU�GH�SKRVSKRUH��3��HW�G¶D]RWH��1���HW�j�XQH�IDLEOH�UpVHUYH�HQ�HDX��'DQV�

OHV� VROV� SDXYUHV�� OHV�PLFUR�RUJDQLVPHV� SHXYHQW� rWUH� GHV� DOOLpV� SUpFLHX[�� FDU� LOV�

DXJPHQWHQW� O
DVVLPLODWLRQ� GH� O
HDX� HW� GHV� QXWULPHQWV� SRXU� OHV� SODQWHV�� /D�

YDORULVDWLRQ�GHV�PLFUR�RUJDQLVPHV�SUpVHQWV�GDQV�OH�VRO��j�O
LQVWDU�GHV�P\FRUKL]HV�

HW� GHV� EDFWpULHV�� UHSUpVHQWH� XQH� VWUDWpJLH� DOWHUQDWLYH� GXUDEOH� SRXU� DPpOLRUHU� OD�

IHUWLOLWp�GHV�VROV�HW� OD�JHVWLRQ�GHV� IRUrWV�HQ�JpQpUDO��'
XQH�SDUW�� OHV�P\FRUKL]HV��

L�H��O
DVVRFLDWLRQ�V\PELRWLTXH�HQWUH�XQ�FKDPSLJQRQ�EpQpILTXH�HW�OHV�UDFLQHV�G
XQH�

SODQWH� K{WH�� SHUPHWWHQW� G
DXJPHQWHU� OD� VXUIDFH� UDFLQDLUH� GH� OD� SODQWH� HW�� SDU�

FRQVpTXHQW��XQH�PHLOOHXUH�DEVRUSWLRQ�GH�O
HDX�HW�GHV�QXWULPHQWV�QpFHVVDLUHV�j�VRQ�

GpYHORSSHPHQW�� 3DU� DLOOHXUV�� OHV� EDFWpULHV� GX� JHQUH� � TXL� YLYHQW� HQ�

V\PELRVH� DYHF� OD� SOXSDUW� GHV� OpJXPLQHXVHV� SRXUUDLHQW� SHUPHWWUH� XQ� DSSRUW�

VXSSOpPHQWDLUH� G¶D]RWH� GRQW� OD� 7DUD� D� EHVRLQ� SRXU� VD� FURLVVDQFH�� 6HORQ�

GLIIpUHQWHV�pWXGHV�� OHV�V\PELRVHV�UKL]RELHQQH�HW�P\FRUUKL]LHQQH�VH� VRQW�UpYpOpV�

rWUH� XQH� DOWHUQDWLYH� j� OD� UpGXFWLRQ� GH� O
XWLOLVDWLRQ� G
HQJUDLV� FKLPLTXHV� SRXU�

GLYHUVHV�FXOWXUHV��'DQV�FHWWH�WKqVH��QRXV�DYRQV�FKHUFKp�j�pWXGLHU�OD�GLYHUVLWp�GHV�



FKDPSLJQRQV� DVVRFLpV� DX[� UDFLQHV� GH� OD� 7DUD�� DLQVL� TX¶j� pWXGLHU� O¶HIIHW� GH� OD�

SUpVHQFH�GH�P\FRUKL]HV�VXU�OD�FURLVVDQFH�HW�OH�GpYHORSSHPHQW�GH�OD�SODQWH��3RXU�

FH� IDLUH�� QRXV� DYRQV� XWLOLVp� XQH� WHFKQLTXH� G
DQDO\VH� PROpFXODLUH�� OD� WHFKQLTXH�

0LVHT� �� TXL� D� SHUPLV� G¶H[SORUHU� OD� GLYHUVLWp� GHV� P\FRUKL]HV� �GH� W\SH�

DUEXVFXODLUH��� 3DUPL� OHV� P\FRUKL]HV� LGHQWLILpHV�� LO� IDXW� VRXOLJQHU� OD�

SUpSRQGpUDQFH� GH� OD� IDPLOOH� GHV� *ORPpUDFpHV�� HQ� SDUWLFXOLHU� OH� JHQUH�

5KL]RSKDJXV� VSS�� SUpVHQW� GDQV� ���� GHV� VpTXHQFHV�� 1RXV� DYRQV� pJDOHPHQW�

GpPRQWUp� TXH� � SUpVHQWH� XQH� P\FRUKL]DWLRQ� REOLJDWRLUH�� /D�

P\FRUKL]DWLRQ�FRQWU{OpH�GH� �SDU� �DXJPHQWp�GH�

PDQLqUH� VLJQLILFDWLYH� OD� FURLVVDQFH� HW� O
DEVRUSWLRQ� G
D]RWH� HW� GH� SKRVSKRUH� SDU�

UDSSRUW�DX[�SODQWHV�WpPRLQV��'H�SOXV��FRQVLGpUDQW�TXH�7DUD�HVW�XQH�OpJXPLQHXVH��

OD�QRGXODWLRQ�UDGLFXODLUH�D�pWp�pYDOXpH�j�O¶DLGH�GH�GLIIpUHQWV�PLOLHX[�GH�FXOWXUH�HQ�

VHUUH�HW�LQ�YLWUR��1RXV�Q¶DYRQV�SDV�GpWHFWp�GH�QRGXOHV�UKL]RELHQV�GDQV�OHV�UDFLQHV�

GH�7DUD�FRQILUPDQW�TXH�FHWWH�OpJXPLQHXVH�HVW�FHUWDLQHPHQW�QRQ�QRGXODQWH��

3DU�FRQVpTXHQW��QRXV�DYRQV�XWLOLVp�XQH�SODQWH�SLqJH�DVVRFLp�j�OD�FXOWXUH�GH�7DUD��

OH� SRLV�� SRXU� pWXGLHU� OD� GLYHUVLWp� GHV� UKL]RELXPV� SUpVHQWV� GDQV� OH� VRO� GH� OD�

SODQWDWLRQ�GH�7DUD��/HV�UKL]RELXPV�GHV�VROV�GH�OD�SODQWDWLRQ�VH�VRQW�UpYpOpV�WUqV�

VSpFLILTXHV� HW� GLIIpUHQWV� GH� FHX[� GHV� VROV� VLWXpV� HQ� GHKRUV� GH� OD� SODQWDWLRQ� GH�

7DUD�� VDFKDQW�TXH�FHWWH�SODQWDWLRQ�HVW�H[FOXVLYHPHQW�XWLOLVpH�SRXU� OD�FXOWXUH�GH�

7DUD��&HV�UKL]RELXPV�VH�VRQW�UpYpOpV�rWUH�SK\ORJpQpWLTXHPHQW�SURFKHV�GH�

��8Q�WHVW�G
LQRFXODWLRQ�FRQWU{Op�� ��

D�pWp�UpDOLVp�VXU�GHV�SRLV�� OHV�EDFWpULHV�pWDQW�SUpDODEOHPHQW�SLpJpHV�HW�LVROpHV�GX�

SRLV�� R�� LO� D� pWp� REVHUYp� TXH� OHV� EDFWpULHV� UKL]RVSKpULTXHV� GH� OD� SODQWDWLRQ� GH�

7DUD�RQW�VWLPXOp�OD�FURLVVDQFH�GH�FHWWH�FXOWXUH�SDU�UDSSRUW�DX[�EDFWpULHV�SUpVHQWHV�

GDQV�OHV�VROV�FROOHFWpV�HQ�GHKRUV�GH�OD�SODQWDWLRQ��



�

�

�
�
�
7DUD�� ��LV�D�IRUHVW�OHJXPH�VSHFLHV�RI�KLJKO\�GHPDQGHG�LQ�WKH�

LQWHUQDWLRQDO�PDUNHW� IRU� WKH�XVH�RI� LWV� WDQQLQV�SUHVHQW� LQ� LWV�SRGV�DQG� LWV� VHHG¶V�

JXPV�� 'HVSLWH� LWV� JUHDW� LPSRUWDQFH� IRU� WKH� FRXQWU\�� PRVW� RI� WKH� SURGXFWLRQ�

FRPHV� IURP� XQPDQDJHG� QDWXUDO� IRUHVWV�� 7KHVH� IRUHVWV� SUHVHQW� QXWULWLRQDO�

SUREOHPV��ZKLFK�DUH�XVXDOO\�GXH�WR�WKH�ODFN�RI�PLQHUDOV� LQ�WKH�VRLO��SDUWLFXODUO\�

SKRVSKRUXV��3��DQG�QLWURJHQ��1���DQG�IUDJLOH�ZDWHU�VWRUDJH��,Q�SRRU�VRLOV��PLFUR�

RUJDQLVPV� FDQ� EH� SUHFLRXV� DOOLHV� VLQFH� WKH\� LQFUHDVH� WKH� DVVLPLODWLRQ� RI�ZDWHU�

DQG�QXWULHQWV�IRU�SODQWV��7KH�YDOXDWLRQ�RI�PLFURRUJDQLVPV�SUHVHQW�LQ�WKH�VRLO��DV�

LV� WKH� FDVH� RI� P\FRUUKL]DH� DQG� EDFWHULD�� UHSUHVHQWV� DQ� DOWHUQDWLYH� VXVWDLQDEOH�

VWUDWHJ\� IRU� LPSURYLQJ� WKH� IHUWLOLW\� RI� WKH� VRLO� DQG� IRU� IRUHVW� PDQDJHPHQW� LQ�

JHQHUDO�� 2Q� WKH� RQH� KDQG�� P\FRUUKL]DH� FRQVLVWV� LQ� WKH� V\PELRWLF� DVVRFLDWLRQ�

EHWZHHQ� D� EHQHILFLDO� IXQJXV� DQG� WKH� URRWV� RI� D� KRVW� SODQW�� DFKLHYLQJ� D� JUHDWHU�

URRW� VXUIDFH� RI� WKH� SODQW� DQG� DV� D� FRQVHTXHQFH� D� EHWWHU� XSWDNH� RI� ZDWHU� DQG�

QXWULHQWV�QHFHVVDU\�IRU�LWV�GHYHORSPHQW��2Q�WKH�RWKHU�KDQG��WKH� �JHQXV�

EDFWHULD� WKDW� OLYH� LQ� V\PELRVLV� ZLWK� PRVW� OHJXPHV� FRXOG� DOORZ� DQ� DGGLWLRQDO�

VXSSO\� RI� QLWURJHQ� WKDW� WKH� 7DUD� QHHGV� IRU� LWV� JURZWK�� ,Q� DGGLWLRQ�� ERWK� VRLO�

FRPSRQHQWV� KDYH� SURYHQ� WR� EH� DQ� DOWHUQDWLYH� WR� UHGXFLQJ� WKH� XVH� RI� FKHPLFDO�

IHUWLOL]HUV�IRU�YDULRXV�FURSV��,Q�WKLV�3K'�WKHVLV��ZH�VWXGLHG�WKH�GLYHUVLW\�RI�IXQJL�

DVVRFLDWHG�ZLWK� WKH� URRWV�RI�7DUD�WUHHV��DV�ZHOO�DV� WKH�HIIHFW�RI� WKH�SUHVHQFH�RI�

P\FRUUKL]DV� RQ� WKH� JURZWK� DQG�GHYHORSPHQW� RI� WKH� SODQW��:H�XVHG� WKH�0LVHT�



� WHFKQLTXH� DV� D� PROHFXODU� DQDO\VLV�� ZKLFK� DOORZHG� WR� H[SORUH� WKH�

GLYHUVLW\� RI� P\FRUUKL]DH� �RI� WKH� DUEXVFXODU� W\SH��ZLWK� D� SUHSRQGHUDQFH� RI� WKH�

*ORPHUDFHDH� IDPLO\�� LQ� SDUWLFXODU� WKH� JHQXV� �� ZKLFK� ZDV�

SUHVHQW� LQ� ����RI� WKH� VHTXHQFHV��$OVR��ZH� VKRZHG� WKDW� � SUHVHQWV� D�

GHSHQGHQF\�ZLWK� P\FRUUKL]D� RI� DERXW� ����� � FRXOG� EH� FODVVLILHG� DV�

©�REOLJDWRU\� P\FRUUKL]DO�ª� RU� DV� ©�KLJKO\� GHSHQGHQW� RQ� P\FRUUKL]D�� 7KH�

FRQWUROOHG� P\FRUUKL]DWLRQ� RI� � E\� � LQFUHDVHG�

VLJQLILFDQWO\� WKH�JURZWK� DQG� WKH�DEVRUSWLRQ� QLWURJHQ�DQG�SKRVSKRUXV�FRPSDUHG�

WR� WKH� FRQWURO� SODQWV�� ,Q� DGGLWLRQ�� FRQVLGHULQJ� WKDW� 7DUD� LV� D� OHJXPH� VSHFLHV��

UDGLFXODU�QRGXODWLRQ�ZDV�HYDOXDWHG��'LIIHUHQW�FXOWXUH�PHGLD�ZHUH�XVHG�DV�ZHOO�DV�

GLIIHUHQW� JURZWK� FRQGLWLRQV�� � LQ� JUHHQKRXVH� DQG� LQ� YLWUR�� 7DUD� URRWV� GLG� QRW�

SUHVHQW�UKL]RELDO�QRGXOHV�FRQILUPLQJ�WKDW�WKLV�OHJXPH�LV�OLNHO\�QRQ�QRGXODU��

7KHUHIRUH��ZH�XVHG�D�WUDS�SODQW�WR�VWXG\�WKH�GLYHUVLW\�RI�UKL]RELD�SUHVHQW� LQ�WKH�

VRLO� IURP� WKH� 7DUD� SODQWDWLRQ�� � :H� FKRVH� WKH� SHD� � IRU� EHLQJ� D�

OHJXPH� DVVRFLDWHG� ZLWK� WKH� FXOWLYDWLRQ� RI� 7DUD�� 7KH� UKL]RELD� IURP� WKH� VRLOV�

H[FOXVLYHO\� XVHG� IRU� WKH� FXOWLYDWLRQ� RI�7DUD� WXUQHG� RXW� WR� EH� YHU\� VSHFLILF� DQG�

GLIIHUHQW� IURP� WKH� UKL]RELD� IURP� VRLOV� RXWVLGH� WKH� 7DUD� SODQWDWLRQ�� /LNHZLVH��

WKHVH�UKL]RELD� IRXQG�WR�EH�SK\ORJHQHWLFDOO\�FORVH�WR� �� �� �

DQG� �� )LQDOO\�� D� FRQWUROOHG� LQRFXODWLRQ� WHVW� � �� ZDV�

FDUULHG�RXW�RQ�SHD�SODQWV��ZLWK�WKH�EDFWHULD�SUHYLRXVO\�WUDSSHG�DQG�LVRODWHG�IURP�

WKH� SHD�� ZKHUH� ZH� REVHUYHG� WKDW� WKH� UKL]RVSKHULF� EDFWHULD� IURP� WKH� 7DUD�

SODQWDWLRQ�VWLPXODWHG�WKH�JURZWK�RI�WKH�SHD�ZLWK�UHVSHFW�WR�WKH�EDFWHULD�SUHVHQW�LQ�

VRLOV�FROOHFWHG�RXWVLGH�WKH�SODQWDWLRQ��

�

�



�

�

/D� 7DUD� � �� � HV� XQD� HVSHFLH� OHJXPLQRVD� IRUHVWDO� GH� JUDQ�

LPSRUWDQFLD�SRU�VX�DOWD�GHPDQGD�HQ�HO�PHUFDGR�LQWHUQDFLRQDO�SDUD�HO�XVR�GH�VXV�

WDQLQRV�SUHVHQWHV�HQ�VXV�YDLQDV�\�GH�VXV�JRPDV�SURYHQLHQWHV�GH�VXV�VHPLOODV��$�

SHVDU� GH� VX� JUDQ� LPSRUWDQFLD� SDUD� HO� SDtV�� OD� PD\RU� SDUWH� GH� OD� SURGXFFLyQ�

SURYLHQH�GH�ERVTXHV�QDWXUDOHV�QR�PDQHMDGRV��(VWRV�ERVTXHV�SUHVHQWDQ�SUREOHPDV�

GH� QXWULFLyQ�� TXH� SRU� OR� JHQHUDO� VRQ� GHELGRV� D� OD� FDUHQFLD� GH� PLQHUDOHV� HQ� HO�

VXHOR� �SDUWLFXODUPHQWH� HQ� IRVIRUR� �3�� \� HQ� QLWUyJHQR� �1��� \� D� XQ� IUDJLO�

DOPDFHQDPLHQWR� GHO� DJXD�� (Q� VXHORV� SREUHV�� ORV�PLFUR�RUJDQLVPRV� SXHGHQ� VHU�

DOLDGRV�SUHFLRVRV�GDGR�TXH�DXPHWDQ�OD�DVVLPLODFLyQ�GH�DJXD�\�QXWULHQWHV�SDUD�ODV�

SODQWDV��/D�YDORUL]DFLyQ�GH�ORV�PLFURRUJDQLVPRV�SUHVHQWHV�HQ�HO�VXHOR��FRPR�HV�

HO� FDVR� GH� ODV� PLFRUUL]DV� \� ODV� EDFWHULDV�� UHSUHVHQWD� XQD� HVWUDWHJLD� DOWHUQDWLYD�

VRVWHQLEOH� SDUD� OD� � PHMRUD� GH� OD� IHUWLOLGDG� GHO� PLVPR� \� HO� PDQHMR� IRUHVWDO� HQ�

JHQHUDO��'H�XQ�ODGR��ODV�PLFRUUL]DV�FRQVLVWHQ�HQ�OD�DVRFLDFLyQ�VLPELRWLFD�HQWUH�XQ�

KRQJR� EHQHILFR� \� ODV� UDtFHV� GH� XQD� SODQWD� KRVSHGHUD�� ORJUDQGR� XQD� PD\RU�

VXSHUILFLH� UDGLFXODU� GH� OD� SODQWD� \� FRPR� FRQVHFXHQFLD� XQD�PHMRU� FDSWDFLyQ� GH�

DJXD� \� QXWULHQWHV� QHFHVDULRV�SDUD� VX�GHVDUUROOR�� �'H�RWUR� ODGR�� ODV� EDFWHULDV�GH�

JHQHUR� � TXH� YLYHQ� HQ� VLPELRVLV� FRQ� OD� PD\RUtD� GH� ODV� OHJXPLQRVDV�

SRGULDQ�SHUPLWLU�XQ�DSRUWH�GH�QLWUyJHQR�DGLFLRQDO�TXH� OD�7DUD� QHFHVLWD�SDUD� VX�

FUHFLPLHQWR��$GHPDV�� VHJ~Q�GLIHUHQWHV� HVWXGLRV�DPERV�FRPSRQHQWHV�GHO� VXHOR��

KDQ� GHPRVWUDGR� VHU� XQD� DOWHUQDWLYD� D� OD� UHGXFFLyQ� GHO� XVR� GH� IHUWLOL]DQWHV�



TXtPLFRV�SDUD�GLYHUVRV�FXOWLYRV��(Q�OD�SUHVHQWH�LQYHVWLJDFLyQ�GH�WHVLV�GRFWRUDO��VH�

EXVFy�HVWXGLDU� OD�GLYHUVLGDG�GH�KRQJRV�DVRFLDGRV�D� ODV�UDtFHV�GH� ORV�DUEROHV�GH�

7DUD��DVL�FRPR�HVWXGLDU�HO�HIHFWR�GH�OD�SUHVHQFLD�GH�PLFRUUL]DV�HQ�HO�FUHFLPLHQWR�

\�GHVDUUROOR�GH�OD�SODQWD��3DUD�HOOR��VH�XWLOL]R�HO�DQiOLVLV�PROHFXODU�SRU�OD�WpFQLFD�

0LVHT� �TXH�KD�SHUPLWLGR�FRPSUREDU�OD�GLYHUVLGDG�GH�PLFRUUL]DV��GH�WLSR�

DUEXVFXODU��FRQ�XQD�SUHSRQGHUDQFLD�GH� OD� IDPLOLD�*ORPHUDFHDH��HQ�SDUWLFXODU�HO�

JpQHUR� VSS��HO�FXDO� HVWXYR�SUHVHQWH�HQ�XQ�����GH� ODV� VHFXHQFLDV��

7DPELpQ�� VH� GHPRVWUy� TXH� SUHVHQWD� XQD�PLFRUUL]DFLyQ� REOLJDWRULD��

'HVSXpV� GH� KDEHU� SUREDGR� OD� PLFRUUL]DFLyQ� FRQWURODGD� GH� � � SRU��

� HO�FUHFLPLHQWR�YHJHWDWLYR�GHO�FXOWLYR�� OD�DEVRUFLyQ�GH�

QXWULHQWHV� FRPR� HO� QLWUyJHQR� \� HO� IyVIRUR� VH� LQFUHPHQWDURQ� VLJQLILFDWLYDPHQWH�

UHVSHFWR�D�ODV�SODQWDV�WHVWLJR��$GHPiV��FRQVLGHUDQGR�TXH�OD�7DUD�HV�XQD�HVSHFLH�

OHJXPLQRVD�� VH� HYDOXy� OD� QRGXODFLyQ� UDFLQDULD�� � 3DUD� OR� FXDO�� VH� XWLOL]DURQ�

GLIHUHQWHV�PHGLRV�GH�FXOWLYR�DVt�FRPR�GLIHUHQWHV�FRQGLFLRQHV�GH�FUHFLPLHQWR��HQ�

LQYHUQDGHUR� H� �� 3RQLHQGR� HQ� HYLGHQFLD� TXH� ODV� UDtFHV� GH� 7DUD� QR�

SUHVHQWDURQ� QyGXORV� UL]RELDQRV� FRQILUPDQGR� TXH� HVWD� OHJXPLQRVD� HV� QR�

QRGXODQWH��

3RU� OR� FXDO�� VH� UHFXUULy� DO� XVR� GH� XQD� SODQWD� WUDPSD� SDUD� HO� HVWXGLR� GH� OD�

GLYHUVLGDG�GH�UL]RELDV�SUHVHQWHV�HQ�HO�VXHOR�SURYHQLHQWH�GH�OD�SODQWDFLyQ�GH�7DUD��

GRQGH�VH�RSWy�SRU�XWLOL]DU�OD�DUYHMD�SRU�VHU�XQD�OHJXPLQRVD�DVRFLDGD�DO�FXOWLYR�GH�

7DUD��/DV�UL]RELDV�SURYHQLHQWHV�GH� ORV�VXHORV�GHQWUR�GH�OD�SODQWDFLRQ�UHVXOWDURQ�

VHU�PX\�HVSHFtILFDV�\�GLIHUHQWHV�GH�ODV�UL]RELDV�SURYHQLHQWHV�GH�VXHORV�IXHUD�GH�

OD� SODQWDFLyQ� GH� 7DUD�� WHQLHQGR� HQ� FXHQWD� TXH� GLFKD� SODQWDFLRQ� HV� GH� XVR�

H[FOXVLYR� SDUD� HO� FXOWLYR� GH� 7DUD�� GRQGH� QR� KXER� SUHVHQFLD� GH� HVSHFLHV�

DFRPSDxDQWHV��$Vt�PLVPR��HVWDV�UL]RELDV�HQFRQWUDGDV�GHPRVWUDURQ�VHU�FHUFDQDV�



ILORJHQpWLFDPHQWH�D� ��)LQDOPHQWH��

VH�UHDOL]y�XQD�SUXHED�GH� LQRFXODFLyQ�FRQWURODGD�� ��HQ�SODQWDV�GH�DUYHMD��

FRQ��ODV�EDFWHULDV�SUHYLDPHQWH�DWUDSDGDV�H�DLVODGDV�D�SDUWLU�GH�OD�DUYHMD��GRQGH�VH�

REVHUYy� TXH� � ODV� EDFWHULDV� UL]RVIpULFDV� SURYHQLHQWHV� GH� OD� SODQWDFLyQ� GH� 7DUD�

HVWLPXODURQ�HO�FUHFLPLHQWR�GH�HVWH�FXOWLYR�FRQ�UHVSHFWR�D�ODV�EDFWHULDV�SUHVHQWHV�

HQ�VXHORV�UHFRJLGRV�IXHUD�GH�OD�SODQWDFLyQ���

�

�

�

�

�
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�

�

/D�7DUD�� ��HVW�XQH�HVSqFH�IRUHVWLqUH�j�PXOWLSOH�XVDJHV��VRXUFH�

GH�WDQQLQV�HW�GH�JRPPHV�QDWXUHOOHV�QpFHVVDLUHV�j�GLIIpUHQWHV�LQGXVWULHV��(OOH�UHYrW�

GRQF� XQH� JUDQGH� LPSRUWDQFH� SRXU� OH� SD\V� FRPSWH� WHQX� GH� VD� FRQWULEXWLRQ�

pFRQRPLTXH��&HWWH�FXOWXUH�HVW�H[SRUWpH�GHSXLV����DQV�� OH�3pURX�pWDQW� OH�SULQFLSDO�

IRXUQLVVHXU� DX� PRQGH�� FRXYUDQW� SUqV� GH� ���� GH� OD� SURGXFWLRQ� PRQGLDOH�� /D�

SURGXFWLRQ� OD� SOXV� pOHYpH� SURYLHQW� GHV� IRUrWV� QDWXUHOOHV� HW� GH� FHUWDLQHV� ]RQHV� GH�

SDUFHOOHV�DJURIRUHVWLqUHV������

�

&HSHQGDQW��O
RIIUH�DFWXHOOH�QH�UpSRQG�SDV�j�OD�IRUWH�GHPDQGH��HQ�SDUWLFXOLHU�SRXU�OD�

IDULQH� GH� 7DUD�� $LQVL�� G¶LPSRUWDQWHV� RSSRUWXQLWpV� FRPPHUFLDOHV� VH� FUpHQW�� OHV�

SODQWDWLRQV�GH�7DUD�FRQWLQXHQW�j�VH�GpYHORSSHU�GDQV�WRXW�OH�SD\V��1RPEUH�GH�FHV�

QRXYHOOHV� SODQWDWLRQV�� SURPXHV� SDU� GHV� HQWUHSULVHV� SULYpHV� HW� FHUWDLQHV� SDU� GHV�

LQVWLWXWLRQV�GH� O¶eWDW�� FKHUFKHQW�j�DVVXUHU�XQH�JHVWLRQ�DGpTXDWH�SRXU�REWHQLU�XQH�

SURGXFWLRQ�RSWLPDOH�GH�FHWWH�FXOWXUH��

�

3RXU� FHOD�� LO� HVW� QpFHVVDLUH� G¶XWLOLVHU� FHUWDLQHV� WHFKQLTXHV� V\OYLFROHV� WHOOHV� TXH�

O¶pODJDJH� GH� IRUPDWLRQ� FRUUHFWH�� XQH� pYDOXDWLRQ� VDQLWDLUH� FRQVWDQWH�� DLQVL� TX¶XQH�

DSSOLFDWLRQ� DGpTXDWH� G¶HQJUDLV��/D� IHUWLOLVDWLRQ� GDQV� OHV� FXOWXUHV� IRUHVWLqUHV� SHXW�

rWUH� UpDOLVpH� j� O
DLGH� GH� GLIIpUHQWV� W\SHV� G
LQWUDQWV�� FKLPLTXHV� HW� RUJDQLTXHV�� &H�

GHUQLHU� pWDQW� XQH� DOWHUQDWLYH� GXUDEOH� HW� pFRORJLTXH� ������ HQ� PrPH� WHPSV�� &H�



WUDYDLO�GH�UHFKHUFKH�FKHUFKH�j�FRUULJHU�FHV�SUDWLTXHV�DFWXHOOHPHQW�XWLOLVpHV�SDU�XQH�

DSSURFKH�pFRORJLTXH��HQ�FKHUFKDQW�j�SUpVHUYHU�OH�VRO�HW�DLQVL�SHXW�rWUH�j�UHVWDXUHU�

OHV�GLYHUV�pFRV\VWqPHV�GpJUDGpV�W\SLTXHV�GHV�SODQWDWLRQV�GH�7DUD��

�

$SUqV�DYRLU�H[DPLQp�OHV�GLIIpUHQWHV�pWXGHV�PHQpHV�j�7DUD��LO�D�pWp�FRQVWDWp�TXH�OHV�

FRQQDLVVDQFHV� VXU� OHV� pOpPHQWV� SUpVHQWV� GDQV� OH� VRO� pWDLHQW� LQVXIILVDQWHV��

QRWDPPHQW�FHUWDLQV�PLFUR�RUJDQLVPHV�� WHOV�TXH� OHV�P\FRUKL]HV� �DVVRFLDWLRQ�G¶XQ�

FKDPSLJQRQ�EpQpILTXH�j� OD�UDFLQH�GH� OD�FXOWXUH���3DU�FRQWUH�� OHV�UKL]RELXPV�VRQW�

GHV� EDFWpULHV� UHVSRQVDEOHV� GH� OD� IL[DWLRQ� GH� O
D]RWH� DWPRVSKpULTXH�� /HV� GHX[�

SRXUUDLHQW�MRXHU�XQ�U{OH�FHQWUDO�GDQV�OD�FURLVVDQFH�HW�OH�GpYHORSSHPHQW�GH�OD�7DUD�

HW�GHV�DXWUHV�FXOWXUHV�DVVRFLpHV��

�

6HORQ� OHV� pWXGHV� SUpFpGHQWHV� ������� LO� D� pWp� GpFRXYHUW� TXH� OHV� &pVDOSLQLDFpHV�

FRQVWLWXDLHQW�O
XQH�GHV�WURLV�VRXV�IDPLOOHV�FRPSRVDQW�OHV�OpJXPLQHXVHV��FRQVWLWXDQW�

DLQVL�OH�JURXSH�GHV�PRLQV�QRGXODQWHV�SXLVTXH�VHXOHPHQW�����GHV�HVSqFHV�GH�FHWWH�

IDPLOOH�VRQW�FDSDEOHV�GH�QRGXOHU��&HSHQGDQW������RQW�PLV�HQ�pYLGHQFH�OD�SUpVHQFH�

GH� QRGXOHV� GDQV� GHV� SODQWHV� GH� 7DUD� SUpOHYpHV� GDQV� XQH� SODQWDWLRQ� GH� 7DUD� j�

+XiQXFR�� DX� 3pURX�� &RPSWH� WHQX� GH� FHOD�� OD� SUpVHQWH� pWXGH� YLVH� j� YpULILHU� OD�

QRGXODWLRQ�GH�7DUD�j�SDUWLU�GH�OD�PrPH�SODQWDWLRQ��

�

'HV� pFKDQWLOORQV� GH� 7DUD� RQW� pWp� SUpOHYpV� GDQV� XQH� SODQWDWLRQ� GH� 7DUD� GDQV� OD�

UpJLRQ� GH�+XiQXFR� GH� OD� YLOOH� G¶$PER�� &H� TXL� D� SHUPLV� GH� UpDOLVHU� GLIIpUHQWHV�

H[SpULHQFHV�SRXU�UpSRQGUH�DX[�REMHFWLIV�VXLYDQWV��

'pFULUH�OD�GLYHUVLWp�GHV�PLFUR�RUJDQLVPHV�SUpVHQWV�GDQV�OHV�VROV�GHV�SODQWDWLRQV�GH�

7DUD�DYDQW�GH�FKHUFKHU�j�DPpOLRUHU�OD�SURGXFWLRQ�GH�7DUD��



$SUqV� DYRLU� GpWHFWp� HW� LGHQWLILp� OHV� PLFUR�RUJDQLVPHV� DVVRFLpV�� O
pWDSH� VXLYDQWH�

FRQVLVWDLW� j� HIIHFWXHU� GHV� H[SpULHQFHV� GDQV� GHV� FRQGLWLRQV� FRQWU{OpHV� GH�

P\FRUKL]DWLRQ�HW�G
LQRFXODWLRQ�GH�UKL]RELXP��(Q�RXWUH��OD�QRGXODWLRQ�GH�7DUD�D�pWp�

YpULILpH�HW�GHV�WHVWV�RQW�pWp�HIIHFWXpV�GLUHFWHPHQW�VXU�OD�PrPH�HVSqFH��,O�D�WRXWHIRLV�

pWp� QpFHVVDLUH� GH� UHFRXULU� j� XQH� SODQWH� QRGXODQWH� VHUYDQW� GH� SLqJH� j� UKL]RELD�

SHUPHWWDQW�G¶pYDOXHU�OD�GLYHUVLWp�GHV�VROV�GH�SODQWDWLRQV�GH�7DUD��

�

(QILQ�� OHV� SODQWHV� RQW� pWp� LQRFXOpHV� DYHF� GHV� UKL]RELD� SLpJpV� SURYHQDQW� GH�

SODQWDWLRQV�GH�7DUD�HW�OHXU�FURLVVDQFH�D�pWp�pWXGLpH�DILQ�G¶DPpOLRUHU�OD�SURGXFWLYLWp�

GHV�SODQWDWLRQV��

�

�
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�
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/H� QRP� 7DUD� YLHQW� GH� OD� ODQJXH� D\PDUD� TXL� VLJQLILH� �DSODWLH�� RX� �pFUDVpH�� HQ�

UDLVRQ� GH� OD� IRUPH�GH� OD� JRXVVH� �5(')25�� ������ FLWpH� SDU� ������1RXV� WURXYRQV�

SDUIRLV�G
DXWUHV�GpQRPLQDWLRQV�HQ�$PpULTXH�GX�6XG��DX�3pURX�RQ� O
DSSHOOH� DXVVL�

�7D\D���HQ�&RORPELH���'LYLGLYL�GH�WLHUUD�IUtD����JXDUDQJR����FXLFD����VHUUDQR���HQ�

(TXDWHXU� �*XDUDQJR��� �9LQLOOR��� �&DPSHFKH��� HQ�%ROLYLH� �7DUD��� DX�&KLOL� �� $X�

9HQH]XHOD�HW�HQ�(XURSH�� LO�HVW�pJDOHPHQW�FRQQX�VRXV�OHV�QRPV�GH��'LYLGL�GH� ORV�

$QGHV����$FDFLD�DPDULOOD��RX��&DURXEH�GHO�3HU~�������

�

/H� QRP� VFLHQWLILTXH� GH� OD� 7DUD� HVW� � �0ROLQD�� .XQW]H� RX�

�� HQ� O
KRQQHXU� G
$QGUHD� &DHVDOSLQL� ������������� ERWDQLVWH�

LWDOLHQ� HW� 6SLQRVD�� GX� ODWLQ� VSLQXV�D�XP�� DYHF� OD� SUpVHQFH� G
pSLQHV� �����

�

/D�7DUD�HVW�XQ�DUEUH�TXL� IDLW�SDUWLH�GH� OD� IDPLOOH�GHV� ��GH� O
RUGUH�

GHV�)DEDOHV��pJDOHPHQW�DSSHOpH�RUGUH�GHV�OpJXPLQHXVHV��������&RPPH� OH�PRQWUH�

OD� ILJXUH� ��� DX� QLYHDX� WD[RQRPLTXH�� OHV� HVSqFHV� OHV� SOXV� SURFKHV� GH� OD� 7DUD�

DSSDUWLHQQHQW� j� OD� VRXV�IDPLOOH� &RXOWHULD� ����� RX� � HQ�

$IULTXH��

�

�

�

�



�

�



�

/D�7DUD�HVW�XQ� DUEUH�GH�SHWLWH� WDLOOH�RX�GH� WDLOOH�PR\HQQH�SRXYDQW�DWWHLQGUH�XQH�

KDXWHXU�GH����P��HW�H[FHSWLRQQHOOHPHQW����P�GH�KDXWHXU�������/H�GLDPqWUH�GH�VRQ�

WURQF� YD� GH� ��� j� ��� FP� SRXU� OHV� SOXV� JURV� VSpFLPHQV� ������ 6RQ� KRXSSLHU� SHXW�

DWWHLQGUH�SOXV�GH���PqWUHV�GH�GLDPqWUH��/D�WLJH�SHXW�rWUH�XQLTXH�RX�DYRLU�SOXVLHXUV�

WLJHV�VRXV�IRUPH�GH�SRXVVHV�FRXUWHV��F\OLQGULTXHV�RX�WRUWXHXVHV������VRQ�pFRUFH�HVW�

EUXQ� IRQFp�� PXQLH� G¶pSLQHV� WULDQJXODLUHV� SODWHV� ������ DYHF� XQ� ERLV� GHQVH�� 6HV�

IHXLOOHV�VRQW�ELSHQQpHV��DOWHUQHV��GLVSRVpHV�HQ�VSLUDOH��DXWRXU�GH���SDLUHV�GH�SHWLWHV�

IROLROHV� j� FXWLFXOH� pSDLVVH� HW� FLUpH�� G¶XQH� ORQJXHXU� WRWDOH� G¶HQYLURQ� ��� FP�� /HV�

IOHXUV�VRQW�UHJURXSpHV�HQ�JUDSSHV�G
HQYLURQ����FP�GH�ORQJ�����DYHF����j�����IOHXUV�

KHUPDSKURGLWHV�TXL�RQW�XQ�FDOLFH�GH���SpWDOHV�HW�XQH�FRUROOH�GH��� VpSDOHV� MDXQHV�

DYHF�GHV�WDFKHV�URXJHkWUHV�����pWDPLQHV�HW�XQ�SLVWLO�FRXUEp�VH�SURORQJHDQW�GDQV�XQ�

RYDLUH��������/D�7DUD�IOHXULW�GH�VHSWHPEUH�j�PDUV�HW�OHV�IUXLWV�VRQW�UpFROWpV�GH�PDUV�

j� VHSWHPEUH� HQ� IRQFWLRQ� GHV� SUpFLSLWDWLRQV� RX� GHV� UpJLRQV� ����� 'DQV� FHUWDLQHV�

]RQHV�HW�GDQV�OHV�SODQWDWLRQV�� LO�HVW�SRVVLEOH�GH�UpDOLVHU�GHX[�UpFROWHV�SDU�DQ�HW� OH�

GpODL� HQWUH� OH� ERXWRQ� IORUDO� HW� OD� UpFROWH� HVW� GH� �� PRLV� ������ /HV� IUXLWV� VRQW� GHV�

JRXVVHV�LQGpKLVFHQWHV��ILJXUH����DSODWLHV�HW�UHFRXUEpHV�GH���j����FP�GH�ORQJ�HW�GH�

��j���FP�GH�ODUJH��SDVVDQW�GX�YHUW�DX�URXJH�DX�FRXUV�GH�OD�PDWXUDWLRQ�� OHXU�SRLGV�

HVW�GH���j���J�HW� OHXU�FRPSRVLWLRQ���HQ�PDVVH��FRUUHVSRQG�DSSUR[LPDWLYHPHQW�j��

VHPHQFHV�������FRTXHV������HW�HQGRVSHUPH���������������&HOOHV�FL�FRQWLHQQHQW�

MXVTX
j� ��� JUDLQHV� EUXQHV� j� PDWXULWp�� GRQW� O
pSLGHUPH� HVW� UHFRXYHUW� GH� FLUH�

LPSHUPpDEOH���������/H�QRPEUH�GH�JUDLQHV�SDU�NLORJUDPPH�GH�JRXVVHV�YDULH�HQWUH�

�����HW������������



/H�V\VWqPH�UDFLQDLUH�HVW�FRPSRVp�GH�UDFLQHV�SLYRWDQWHV�SRXYDQW�SpQpWUHU�GDQV�OH�

VRO�MXVTX¶j���P��%DUULJD��FRPPXQLFDWLRQ�SHUVRQQHOOH��HW�GH�QRPEUHXVHV�UDFLQHV�

VHFRQGDLUHV��/D�VXUIDFH�SURVSHFWpH�SHXW�DWWHLQGUH����PqWUHV�FDUUpV�������

�

�

�
�

�� HVW� DUEUH� RULJLQDLUH� GHV� $QGHV� SpUXYLHQQHV�� PDLV� V
HVW�

SDUIDLWHPHQW�DGDSWp�DX�FOLPDW�GX�UHVWH�GH�O
$PpULTXH�GX�6XG��HQWUH�����1�HW������6��

GX�9HQH]XHOD�DX� QRUG�GX�&KLOL� ��������6D�]RQH�GH�SUpGLOHFWLRQ�HVW� VLWXpH�VXU� OHV�

SHQWHV�DWODQWLTXHV�HQWUH�����HW������P������HW�VXU�OH�YHUVDQW�SDFLILTXH�HQWUH������

HW������P��

&HSHQGDQW�� VXU� OH� YHUVDQW� RFFLGHQWDO� GH� OD� FKDvQH� GHV�$QGHV� HW� GDQV� OHV� YDOOpHV�

LQWHUDQGLQHV��0RQWH�5LEHUHxR��0RQWH�(VSLQRVR���RQ�SHXW�WURXYHU�MXVTX
j������P�

G
DOWLWXGH� HW� GDQV� OHV� �IRUrWV� GH� QXDJHV�� j� SDUWLU� GH� ���� P� G
DOWLWXGH� �����



� D� pWp� LQWURGXLWH� HW� HVW� FXOWLYpH� GDQV� OH� QRUG� HW� O
HVW� GH�

O
$IULTXH��DX[�eWDWV�8QLV��DX�%UpVLO�HW�HQ�$UJHQWLQH�������������

�

/D� 7DUD� HVW� XQH� HVSqFH� [pURSK\WLTXH�� F
HVW�j�GLUH� TX
HOOH� HVW� ELHQ� DGDSWpH� DX[�

PLOLHX[�VHFV��2Q�UHWURXYH�OD�7DUD�GDQV�OHV�]RQHV�R��OHV�SUpFLSLWDWLRQV�YDULHQW�HQWUH�

����HW�����PP���DQ��&HSHQGDQW��VRQ�GpYHORSSHPHQW�RSWLPDO�QpFHVVLWH�GHV�]RQHV�

DYHF� XQH� SOXYLRPpWULH� DQQXHOOH� GH� ���� j� ���� PP�� FRQGLWLRQV� TX¶RQ� HVVD\H�

G¶REWHQLU�HQ�SODQWDWLRQV������������/H�VXFFqV�GH�OD�7DUD�GDQV�OH�FDV�SDUWLFXOLHU�GHV�

IRUrWV�GH�QXDJH��IRUWH�KXPLGLWp�PDLV�IDLEOHV�SUpFLSLWDWLRQV��SURYLHQW�GH�VD�FDSDFLWp�

j�FRQGHQVHU�OHV�SHWLWHV�JRXWWHV�G¶HDX�HQ�VXVSHQVLRQ��

1RXV�WURXYRQV� OD�7DUD�GDQV� OHV� UpJLRQV�R�� OHV� WHPSpUDWXUHV�DQQXHOOHV�PR\HQQHV�

YDULHQW�HQWUH������&�HW������&��DYHF�XQH�SODJH�RSWLPDOH�GH������&�GDQV�OHV�YDOOpHV�

LQWHUDQGLQHV������

6HORQ�������OD�SUpVHQFH�GH�7DUD�HVW�DYDQW�WRXW�OH�UpVXOWDW�GH�FRQGLWLRQV�FOLPDWLTXHV�

�IRUWHPHQW�GpSHQGDQWHV�GH�O
DOWLWXGH���ODUJHPHQW�LQGpSHQGDQWHV�GH�O
RULJLQH�HW�GH�OD�

TXDOLWp� GX� VRO�� $LQVL� OD� 7DUD� SXLVVH� SRXVVHU� VXU� GHV� VROV� DUJLOHX[�� OLPRQHX[� RX�

VDEOHX[��'DQV� OD� SOXSDUW� GHV� FDV�� HOOH� VH� WURXYH� VXU� GHV� VROV� WUqV� SHX� SURIRQGV��

FDUDFWpULVpV� SDU� XQH� IRUWH� SLHUURVLWp� HW� QH� FRQYHQDQW� SDV� j� O
DFWLYLWp� DJULFROH�

�����������'H� SOXV�� RQ� SHXW� OD� WURXYHU� VXU� GHV� VROV� GpJUDGpV�� FH� TXL� HQ� IDLW� XQH�

SODQWH�LQWpUHVVDQWH�SRXU�OD�UHVWDXUDWLRQ�pFRORJLTXH�GHV�VROV��

�

�



�
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�

3DU� VD� QDWXUH�� OD�7DUD� HVW� WUqV� UpVLVWDQWH� DX[� DJHQWV� SDWKRJqQHV� HW� DX[� SDUDVLWHV��

&HSHQGDQW�� ������ WLUpV�GH� OD� WKqVH�GH� ������ LQGLTXHQW�TXH� OHV�SDUDVLWHV�GH� OD�7DUD�

VRQW� SULQFLSDOHPHQW� GHV� LQVHFWHV� HW� GHV� DFDULHQV� DSSDUWHQDQW� DX[� RUGUHV�

/HSLGySWHUD�� 'tSWHUD�� +RPySWHUD�� 2UWySWHUD�� $FDULQD� HW� DXWUHV�� 3DUPL� HX[� VH�

GpWDFKHQW��OHV�SXFHURQV�� ��TXL�DWWDTXHQW�OHV�IHXLOOHV��OHV�IOHXUV��OHV�

JRXVVHV� YHUWHV� HW� OD� WLJH�� OHV� TXHUHVDV�� � VS�� HW� �� TXL�

V¶DWWDTXH� DX[� EUDQFKHV� HW� DX[� WLJHV�� HW� OD� PRXFKH� EODQFKH� GH� OD� IDPLOOH� GHV�

$OHXURGLGDH�� XQ� LQVHFWH� VXFHXU� TXL� SLTXH� TXL� DWWDTXH� OH� GHVVRXV� GHV� IHXLOOHV� HQ�



SURGXLVDQW� GHV� VpFUpWLRQV� VXFUpHV� DVVRFLpHV� DX� FKDPSLJQRQ� DSSHOp� �IXPDJLQD���

/HV� IRXUPLV�HW� OHV�DWWDTXHV�GH�SXFHURQV�VRQW�XQ�SUREOqPH�GDQV�FHUWDLQHV�UpJLRQV�

�������� /
DSSDULWLRQ� GHV� SDUDVLWHV� GpSHQG� VRXYHQW� GH� O
DVVRFLDWLRQ� GH� 7DUD� DYHF�

G
DXWUHV� FXOWXUHV� �FRPPH� SDU� H[HPSOH�� FKLULPR\DV�� DJUXPHV�� DYRFDWV�� ROLYHV� HW�

PDQJXHV� ������ KDULFRWV�� EHWWHUDYHV�� FXFXUELWDFpHV�� FUXFLIqUHV�� DUDFKLGHV� ������ ��

SRPPH�GH�WHUUH��VRXFL��OX]HUQH��SDOODU�HW�]DSDOOR��������WLUp�GH�OD�WKqVH�GH�������/HV�

PDODGLHV�OHV�SOXV�FRQQXHV�VRQW�GXHV�DX[�FKDPSLJQRQV�)XPDJLQD��2LGLXP�������HW�

5KL]RFWRQLD� ����� /HV� pSLSK\WHV� GX� JHQUH� &XVFXWD�� SHXYHQW� SDUDVLWHU� OD� 7DUD�

�O
pWRXIIDQW��SHX�j�SHX��VXUWRXW�GDQV�OHV�IRUrWV�QDWXUHOOHV������&
HVW�OH�FDV�GX��SDFKD�

SDFKD�� TXL� DGKqUH� DX[� FRVVHV� HW� IRUPH� OHV� �SRLOV� G
DQJH�� RX� OH� KXLFKR� HW� GH� OD�

TXLOOH�TXL�V
HQURXOH�DXWRXU�GH�OD�EUDQFKH������

(Q� IRUrW�QDWXUHOOH��GDQV� OHV�]RQHV�DULGHV�HW�VHPL�DULGHV�� OD�7DUD�HVW� IUpTXHPPHQW�

DVVRFLpH�j�G
DXWUHV�HVSqFHV�G
DUEXVWHV�WHOOHV�TXH� ��0ROOH���

� �� �� ��

� �� � VS��� ���� HW� GHV� HVSqFHV� KHUEDFpHV� GX�

JHQUH� �� �� � ��

� VS��� � VS��� � VS��� HQWUH� DXWUHV� ���������� 'DQV� OHV� IRUrWV� GH�

QXDJH��LO�HVW�DVVRFLp�j����HVSqFHV�UHJURXSpHV�GDQV����IDPLOOHV�HW�QRWDPPHQW�j�GHV�

SODQWHV�HQGpPLTXHV�������

/D� 7DUD� HVW� FRXUDPPHQW� XWLOLVpH� HQ� DJURIRUHVWHULH� FDU� HOOH� H[HUFH� WUqV� SHX� GH�

FRQFXUUHQFH� DYHF� OHV� DXWUHV� FXOWXUHV� DJULFROHV� FDU� VHV� UDFLQHV� SLYRWDQWHV�

SURVSHFWHQW� OH� VRO� HQ� SURIRQGHXU� �DORUV� TXH� OHV� UDFLQHV� GHV� FXOWXUHV� DJULFROHV� VH�



GpYHORSSHQW� VXUWRXW� GDQV� OHV� FRXFKHV� VXSpULHXUHV� GX� VRO�� HW� G¶DXWUH� SDUW� FDU� VD�

FRXSH�SHX�GHQVH� ODLVVH�SpQpWUHU� OD� OXPLqUH��'H� WHOOH� VRUWH�TX
LO� HVW� IUpTXHPPHQW�

SODQWp� DYHF� G
DXWUHV� HVSqFHV� DJULFROHV� WHOOHV� TXH� OH� ILJXLHU� GH�%DUEDULH��

��SRXU�OD�FXOWXUH�GH�OD�FRFKHQLOOH��/D�7DUD�SHXW�pJDOHPHQW�rWUH�DVVRFLpH�

j�GLYHUVHV�DXWUHV�FXOWXUHV�WHOOHV�TXH� ��FDQQH�j� VXFUH���

�PDwV��� �DUYHUMLWD������������ ��KDULFRW�������

� �SRPPH� GH� WHUUH��� � �KDULFRWV��� �

�OX]HUQH��� �VSS��VRUJKR���,O�HVW�pJDOHPHQW�SRVVLEOH�GH�OH�WURXYHU�VRXV�IRUPH�

G
DUEUHV� LVROpV� GDQV� OHV� FKDPSV� GH� FpUpDOHV� �EOp�� RUJH�� ������� /HV� VXUIDFHV� GHV�

SDUFHOOHV� DJULFROHV� VRQW� VRXYHQW� UpGXLWHV� �JpQpUDOHPHQW� PRLQV� GH� �� KD�� HW�

SRXUUDLHQW�GRQF�UHVVHPEOHU�j�XQ�V\VWqPH�GH�FO{WXUHV�YLYDQWHV������GDQV�OHVTXHOOHV�

OD� 7DUD� SHXW� MRXHU� OH� U{OH� GH� EDUULqUH� ����� 2Q� OH� WURXYH� pJDOHPHQW� DVVRFLp� DX[�

YHUJHUV�GH� ��SRPPH��� ���SRLUH��� ��SUXQH��

����HW� �FKHULPR\D�� �����HW� � �DYRFDW��TXL�HQ�

EpQpILFLHQW�� HQ� UDLVRQ� GHV� FDUDFWpULVWLTXHV� GHV� IOHXUV� GH� 7DUD� TXL� VRQW� WUqV�

DWWUD\DQWHV�HW�DXJPHQWHQW� OD�SUpVHQFH�G
DEHLOOHV�� DORUV�TXH�SDU� OHV� IOHXUV�G
DYRFDW�

SDU�H[HPSOH�QH�VRQW�SDV�WUqV�DWWUD\DQWHV�SRXU�OHV�DEHLOOHV��

�

�

/D� 7DUD� pWDLW� XWLOLVpH� SDU� OHV� SHXSOHV� SUp�LQFDV� HW� LQFDV� SRXU� O
pODERUDWLRQ� GH�

FRORUDQWV� SRXU� O¶LQGXVWULH� WH[WLOH� RX� GH� OD� FpUDPLTXHV�� GDQV� GHV� WDQQHULHV� HW�

pJDOHPHQW�j�GHV�ILQV�PpGLFLQDOHV��



7UDGLWLRQQHOOHPHQW��OD�7DUD�HVW�XQH�HVSqFH�j�XVDJHV�PXOWLSOHV��ERLV�GH�FKDXIIDJH��

RXWLOV�DJULFROHV��PHQXLVHULH�� IUXLWV�� IRXUUDJH��FO{WXUHV��������'HSXLV����DQV�� LO� IDLW�

O
REMHW�G
XQ� LQWpUrW�pFRQRPLTXH�SRXU� OD� YDOHXU�GH�VHV�SURGXLWV��SULQFLSDOHPHQW� OD�

JRPPH�j�XVDJH�DOLPHQWDLUH�SURYHQDQW�GH�O
HQGRVSHUPH�HW�OHV�WDQLQV�SURYHQDQW�GH�

OD�JRXVVH�SRXU�O
LQGXVWULH��

/HV�WDQLQV�GH�7DUD�VRQW�IDFLOHPHQW�K\GURO\VDEOHV�SDU�O
DFWLRQ�GH�O
HQ]\PH�WDQQDVH�

������

&HV�WDQLQV�VRQW�XWLOLVpV�GDQV�O
LQGXVWULH�GX�FXLU�HQ�UDLVRQ�GH�OHXU�SRXYRLU�WDQQLTXH��

FH� TXL� SHUPHW� G
REWHQLU� XQH� JUDQGH� YDULpWp� GH� FXLUV� GH� FRXOHXU� FODLUH�� TXL� VH�

GLIIpUHQFLHQW� SDU� OHXU� IOH[LELOLWp� HW� OHXU� JUDQGH� UpVLVWDQFH� �������� /H� SULQFLSDO�

DYDQWDJH� GX� WDQLQ� SURYHQDQW� GH� OD� 7DUD� HVW� VRQ� RULJLQH� QDWXUHOOH�� pYLWDQW� DLQVL�

O¶XWLOLVDWLRQ�GH�FKURPH�LQGXVWULHO��SDUWLFXOLqUHPHQW�WR[LTXH�������3RXU�FHV�UDLVRQV��

OHV�FXLUV��XQH�IRLV�WHLQWV��VRQW�GHVWLQpV�DX�PDUFKp�GX�OX[H��6HORQ�OHV�H[LJHQFHV�GH�

OD� GHPDQGH� LQWHUQDWLRQDOH�� OD� FRQFHQWUDWLRQ� LGpDOH� GH� WDQLQV� GDQV� OHV� JRXVVHV� GH�

7DUD� VH� VLWXH� HQWUH� ���� HW� ���� ����� 'DQV� O
LQGXVWULH� GX� FXLU�� G
DXWUHV� WDQLQV�

G
RULJLQH� YpJpWDOH� VRQW� HQ� FRQFXUUHQFH� DYHF� OD� 7DUD�� FRPPH� OH� �4XHEUDFKR��

� VSS�� G
$UJHQWLQH�� OH� FKkWDLJQLHU� � �� RX� OH� 0LPRVD

��3RXU�H[WUDLUH�OH�WDQLQ�GH�FHV�HVSqFHV��RQ�XWLOLVH�O
pFRUFH�HW���RX�

OH�ERLV�GH�O
DUEUH��HQ�VDFULILDQW�WRXW�O
DUEUH��FRQWUDLUHPHQW�j�OD�7DUD�GRQW�OHV�WDQLQV�

SURYLHQQHQW�GH�OHXUV�JRXVVHV��/D�SURGXFWLRQ�GH�WDQLQV�QH�GpWUXLW�SDV�OHV�DUEUHV�HW�

OD�SURGXFWLRQ�HVW�SOXV�GXUDEOH������

/D� JRPPH� GH� 7DUD� HVW� XQH� IDULQH� EODQFKH� j� EODQF� MDXQkWUH� HW� FRQVLVWH�

HVVHQWLHOOHPHQW� HQ� SRO\VDFFKDULGHV� GH� W\SH� JDODFWRPDQR�� ,O� HVW� XWLOLVp� FRPPH�

DJHQW� pSDLVVLVVDQW� HW� VWDELOLVDQW� GDQV� SOXVLHXUV� DSSOLFDWLRQV� DOLPHQWDLUHV� ������

'HSXLV�������OD�JRPPH�GH�7DUD�HVW�UHFRQQXH�LQWHUQDWLRQDOHPHQW�FRPPH�O¶DGGLWLI�



(����SRXU�OD�SURGXFWLRQ�GH�FUqPHV�JODFpHV��JpODWLQHV��VDXFHV��\DRXUWV��SURGXLWV�GH�

ERXODQJHULH� HW� SURGXLWV� j� EDVH� GH� YLDQGH�� 6RQ� FR�W� HVW� VXSpULHXU� j� FHOXL� GH�

O
DPLGRQ�RX�GH� OD�JpODWLQH��PDLV� LO�HQ� IDXW�EHDXFRXS�PRLQV�HW� OD�JRPPH�GH�7DUD�

Q
LQIOXHQFH� SDV� OD� VDYHXU� RX� OD� FRXOHXU� FRPPH� OHV� DXWUHV� JRPPHV� LVVXHV�

G
H[VXGDWV�G
HVVHQFHV�IRUHVWLqUHV����������$LQVL��OD�JRPPH�GH�7DUD�HVW�HQWUpH�VXU�OH�

PDUFKp�PRQGLDO�GHV�K\GURFROORwGHV�HQ�WDQW�TXH�SURGXLW�DOWHUQDWLI�j� OD�JRPPH�GH�

&DURXELHU��&HUDWRQLD�VLOLTXD���SURGXLWH�HQ�(VSDJQH�HW�DX�0R\HQ�2ULHQW������ELHQ�

TXH�VRQ�SULQFLSDO�FRQFXUUHQW�HQ�PDWLqUH�GH�SUL[�HW�G
XWLOLVDWLRQ� VRLW� OD�JRPPH�GH�

JXDU�� ��������

/D�IRUWH�GHPDQGH�GH�OD�7DUD�HW�GH�VHV�GpULYpV�QH�FHVVH�GH�FURvWUH��VL�OD�GHPDQGH�HQ�

IDULQH�GH�7DUD�DWWHLJQDLW��������W�HQ�������HOOH�DWWHLJQDLW��������W� HQ������������

&HOD�HQWUDvQH�XQH�KDXVVH�GHV�SUL[��$LQVL��HQ������� OH�SUL[�GH� OD� IDULQH�GH�7DUD�D�

DWWHLQW������86'���W�FRQWUH�����86'���W�DXSDUDYDQW��(Q�������OH�SUL[�DYDLW�HQFRUH�

DXJPHQWp�HW�UHVWDLW�VXSpULHXU�j�������86'���W��

$FWXHOOHPHQW�� OD� SURGXFWLRQ� QDWLRQDOH� HVW� GH� ������� WRQQHV� GH�7DUD� HQ� JRXVVHV��

GRQW� ���� SURYLHQW� GH� IRUrWV� QDWXUHOOHV� HW� ���� GH� SODQWDWLRQV� �%DUULJD� ������

FRPPXQLFDWLRQ� SHUVRQQHOOH��� /H� SUL[� PR\HQ� DFWXHO� GH� OD� IDULQH� GH� 7DUD� HVW� GH�

�����86'���W�HW�FHOXL�GH�OD�JRPPH�GX�7DUD�HVW�GH�������86'���W�������

'H������j�������OHV�H[SRUWDWLRQV�RQW�SURJUHVVp�GH�����HW��VHORQ�GHV�LQIRUPDWLRQV�

UpFHQWHV��YRLU� WDEOHDX����� OHV�H[SRUWDWLRQV�HQ�WRQQHV�GH�7DUD�HQWUH�MDQYLHU�HW�PDL�

����� HW� ����� RQW� DXJPHQWp� GH� ����� FH� TXL� FRUUHVSRQG� j� XQH� DXJPHQWDWLRQ� GH�

����HQ�GROODUV��/HV�SULQFLSDX[� LPSRUWDWHXUV�pWDLHQW� O¶$UJHQWLQH�� OD�6XLVVH�HW� OHV�

eWDWV�8QLV� �YRLU� WDEOHDX� ���� /HV� H[SRUWDWLRQV� GH� JRPPH� GH� 7DUD� HQ� ����� RQW�

DXJPHQWp�GH������SDU�UDSSRUW�j� O
DQQpH�SUpFpGHQWH�SRXU�DWWHLQGUH�������WRQQHV��

JpQpUDQW�GHV�UHFHWWHV�GH�����PLOOLRQV�GH�GROODUV�SRXU�OH�3pURX��(Q�������OH�WRWDO�GHV�



H[SRUWDWLRQV�FXPXODLHQW����PLOOLRQV�GH�GROODUV�86� ������/H�SUL[�GH� UpIpUHQFH�GX�

NLORJUDPPH�GH�IDULQH�GH�7DUD�HVW�GH������������HW�OD�JRPPH�GH�7DUD�HVW�GH������

������

�

���������� ����������

���������� ��������

���������� ����������

������ ��������
�������� ��������
������ �������
�������� ��������
���� �������
���� ������

�������� �������
��� �����

�

�

�

���������� ���� ����������� ��������������� �����������
�
6RXUFH���'RXDQHV�GX�3pURX��IRXUQLHV�SDU�$GH[��FRPPXQLFDWLRQ�SHUVRQQHOOH�DYHF�
+XDPDQt��-���������
�

�

�



3RXU�UpSRQGUH�j�FHWWH�GHPDQGH�� OH�3pURX�FRPSWH�HQYLURQ�������KHFWDUHV�GH�7DUD�

�$7))6�6(5)25�� ������ WLUpV� GH� ������ GRQW� ���� VRQW� GH� QRXYHOOHV� SODQWDWLRQV��

/HV�SULQFLSDX[�GpSDUWHPHQWV�SURGXFWHXUV� VRQW�+XiQXFR� �����GH� OD�SURGXFWLRQ���

/D�/LEHUWDG������GH�OD�SURGXFWLRQ���$\DFXFKR���������HW�&DMDPDUFD������GH�OD�

SURGXFWLRQ���/HV�DXWUHV�GpSDUWHPHQWV�UHSUpVHQWHQW�����GH�OD�SURGXFWLRQ�QDWLRQDOH�

�$7))6�6(5)25��������WLUpV�GH�������¬�&DMDPDUFD��FHUWDLQHV�DQQpHV�� OD�UpFROWH�

SDU� DUEUH� D� DXJPHQWp� G¶HQYLURQ� ����� /H� UHYHQX� TXRWLGLHQ� GH� SOXV� GH� �����

SURGXFWHXUV� GH� OD� UpJLRQ� HVW� SDVVp� GH� ����� j� ����� GROODUV� SDU� MRXU� ������

0DOJUp�FHOD��XQH�JUDQGH�SDUWLH�GH�OD�GHPDQGH�LQWHUQDWLRQDOH�UHVWH�LQVDWLVIDLWH�HW� LO�

H[LVWH�DFWXHOOHPHQW�XQ�IRUW�LQWpUrW�j�DFFURvWUH�OD�SURGXFWLRQ�HQ�FUpDQW�GH�QRXYHOOHV�

SODQWDWLRQV�SRXU�OD�FXOWXUH�GH�7DUD������(Q�SOXV�GH�VHV���XWLOLVDWLRQV�SULQFLSDOHV��OD�

JUDLQH�GH�7DUD�HVW�pJDOHPHQW�XQH�VRXUFH�G¶KXLOH�FRPHVWLEOH�SRXU�VRQ�FRQWHQX�HQ�

KXLOH� ROpLTXH� HW� OLQROpLTXH� �EHXUUH��PDUJDULQH� HW� KXLOH� OLTXLGH��� HQ� SURWpLQHV�� HQ�

VDYRQV��GDQV�OHV�SHLQWXUHV��OHV�YHUQLV��OHV�pPDX[��FRORUDQWV�G
LPSUHVVLRQ��HWF��������

/
DFLGH� JDOOLTXH�� H[WUDLW� GH� 7DUD�� SHXW� rWUH� XWLOLVp� HQ� WDQW� TX
DQWLR[\GDQW� HW�

GpFRORUDQW� GDQV� OD� SURGXFWLRQ� LQGXVWULHOOH� G
KXLOH� RX� GH� ELqUH�� (Q� PpGHFLQH��

O¶DFLGH� JDOOLTXH� HVW� XQH� PROpFXOH� DFWLYH� GDQV� OHV� PpGLFDPHQWV� SRXU� JXpULU� OHV�

XOFqUHV� JDVWULTXHV�� PDLV� DXVVL� FRPPH� DJHQW� FXUDWLI�� DQWL�LQIODPPDWRLUH��

DQWLVHSWLTXH�� DQWLEDFWpULHQ�� DQWL�DVFRUELTXH� HW� DQWL�G\VHQWpULTXH� ��������

/H� ERLV� GH�7DUD� HVW� XWLOLVp� GDQV� OHV� FRQVWUXFWLRQV� UXUDOHV�� GDQV� OD� IDEULFDWLRQ� GH�

PDQFKHV�G
RXWLOV�RX�FRPPH�ERLV�GH�FKDXIIDJH�HQ�UDLVRQ�GH�VD�GHQVLWp�pOHYpH�TXL�

OXL�FRQIqUH�XQH�IRUW�SRXYRLU�FDSDFLWp�FDORULILTXH��SRXYRLU�FDORULILTXH� �������FDO���

.J���3DGLOOD��������/RMDQ��������������

'DQV�OH�SD\VDJH�XUEDLQ��OD�7DUD�UHSUpVHQWH�XQ�DUEUH�G
RUQHPHQW��SRXU�OD�EHDXWp�GH�

VHV�IOHXUV�HW�GH�VD�FLPH�IHXLOOXH�������



�
'DQV�OHV�IRUrWV�QDWXUHOOHV�GH�7DUD��LO�Q
\�D�SDV�GH�YpULWDEOH�V\OYLFXOWXUH��OD�UpFROWH�

GH�VHV�IUXLWV�UHVVHPEOH�GDYDQWDJH�j�XQ�SURFHVVXV�GH�UpFROWH�WUDGLWLRQQHO��ELHQ�TXH�

GHV�HIIRUWV�VRLHQW�GpSOR\pV�SRXU�PHWWUH�HQ�°XYUH�XQ�SODQ�GH�JHVWLRQ�IRUHVWLqUH��¬�

O
KHXUH�DFWXHOOH�� OD�PDMHXUH�SDUWLH�GH� OD�SURGXFWLRQ�SURYLHQW�GH�FHV� IRUrWV�HW� SRXU�

����GHV�SODQWDWLRQV��

�

(Q� JpQpUDO�� OHV� IRUrWV� QDWXUHOOHV� GH� 7DUD� VRQW� WRWDOHPHQW� QpJOLJpHV�� SOHLQHV� GH�

PDXYDLVHV� KHUEHV�� G
DUEXVWHV� HW� G
DUEUHV�� WRXWHV� GHQVpPHQW� DERQGDQWHV�� TXL� VH�

GLVSXWHQW�OHV�pOpPHQWV�QXWULWLIV��O
HDX�HW�OD�OXPLqUH��,O�IDXW�FRPPHQFHU�SDU�HQOHYHU�

OHV�PDXYDLVHV�KHUEHV�� OHV�DUEXVWHV�HW� OHV�DUEUHV�GH�OD�UDFLQH��SHUPHWWDQW�DLQVL�XQH�

SOXV�JUDQGH�SURSRUWLRQ�GH�OXPLqUH��6
HQ�VXLW�O
pFODLUFLH�TXL�FRQVLVWH�HQ�O
pOLPLQDWLRQ�

GpILQLWLYH�GHV�DUEUHV�GH�7DUD�OHV�SOXV�IDLEOHV�RX�WURS�SURFKHV�OHV�XQHV�GHV�DXWUHV��

FH�TXL�SHUPHW�G
DVVXUHU�XQH�GLVWDQFH�VXIILVDQWH�HQWUH�OHV�PHLOOHXUHV�WLJHV��(QVXLWH��

OD� WDLOOH� HVW� IDLWH�� TXL� FRQVLVWH� j� FRXSHU� OHV� EUDQFKHV� SRXU� REWHQLU� XQH�PHLOOHXUH�

SURGXFWLRQ�GH�OD�SODQWH��,O�HVW�UHFRPPDQGp�GH�OH�IDLUH�DYDQW� OH�GpEXW�GH�OD�VDLVRQ�

GHV�SOXLHV�HW�HQ�IRQFWLRQ�GH�O
pWDW�GH�FKDTXH�SODQWH��(QVXLWH��OHV�SODQWHV�SDUDVLWHV�HW�

K{WHV��DFKXSDOODV��SODQWHV�VDXYDJHV�� OLFKHQV��TXL�VH�WURXYHQW�GDQV�OHV�EUDQFKHV�GH�

OD�FLPH�GH� O¶DUEUH�RX�GDQV�VRQ� WURQF�GRLYHQW�rWUH�pOLPLQpHV�� ,O� HVW�QpFHVVDLUH�GH�

OXWWHU�HIILFDFHPHQW�FRQWUH�OHV�SDUDVLWHV�HW�OHV�PDODGLHV��SXLV�GH�SUpSDUHU�OH�VRO�SRXU�

UpGXLUH�O
pURVLRQ�HW�HQILQ�XQH�IHUWLOLVDWLRQ�DGpTXDWH�������



�,O� D� pWp� VLJQDOp� TXH�� GDQV� OH� FDV� GH� SODQWHV� VDXYDJHV� JURXSpHV� GDQV� GHV� ]RQHV�

UHVWUHLQWHV�RX� LVROpHV�� OHXU�SURGXFWLRQ�DWWHLQGUDLW����NJ� ��SODQWH��FH�TXL�SHXW�rWUH�

DXJPHQWp�DYHF�XQH�LUULJDWLRQ�HW�XQH�IHUWLOLVDWLRQ�DSSURSULpHV������

�

3RXU� O
pWDEOLVVHPHQW� GH� OD� SODQWDWLRQ�� LO� HVW� QpFHVVDLUH� GH� SUHQGUH� HQ� FRPSWH�

SOXVLHXUV� DVSHFWV� WHOV� TXH�� OH� OLHX� GH� SODQWDWLRQ�� OD� GHQVLWp�� OD� SUpSDUDWLRQ� GX�

WHUUDLQ�� O
LQVWDOODWLRQ�GHV�SODQWV� HQ�VRL��/HV�SODQWDWLRQV�GRLYHQW�rWUH�HIIHFWXpHV�DX�

GpEXW�GH� OD�VDLVRQ�GHV�SOXLHV��'DQV� OH�FDV�GH�SODQWDWLRQV�HQ�]RQHV�VHPL�DULGHV�� LO�

HVW�QpFHVVDLUH�GH�SUHQGUH�GHV�SUpFDXWLRQV�SRXU�DPpOLRUHU�O
LQILOWUDWLRQ�G
HDX�GDQV�OH�

VRO������

/D� JHVWLRQ� GHV� SODQWDWLRQV� GH� 7DUD� FRQVLVWH� j� pODJXHU� OHV� WLJHV� ORUVTXH� FHOOH�FL�

DWWHLQW� XQH� KDXWHXU� GH� ��� FP�� FH� TXL� FRQVLVWH� HQ� XQH� FRXSH� GH� VWLPXODWLRQ�

SHUPHWWDQW�GH�IDYRULVHU�OD�SURGXFWLRQ�GH�JRXVVHV��/
LUULJDWLRQ�GH�OD�SODQWDWLRQ�GRLW�

rWUH�HIIHFWXpH�j�XQH�IUpTXHQFH�GH���j���IRLV�SDU�PRLV�PLQLPXP��,O�HVW�UHFRPPDQGp�

GH�IHUWLOLVHU�OHV�VROV�DSUqV�XQ�DQ�G
LQVWDOODWLRQ�GH�OD�SODQWDWLRQ�MXVWH�DYDQW�OH�GpEXW�

GHV�SUHPLqUHV�SOXLHV��

/H�W\SH�GH�JHVWLRQ�GDQV�OHV�V\VWqPHV�DJURIRUHVWLHUV�FRQVLVWH�j�HIIHFWXHU�XQH�WDLOOH�

GXUDQW�OHV�SUHPLqUHV�DQQpHV��HQ�pYLWDQW�OHV�GpIRUPDWLRQV�GH�WLJHV��HQ�FRQWU{ODQW�OHV�

SDUDVLWHV�HW���RX�OHV�PDODGLHV��/D�GHQVLWp�OD�SOXV�UHFRPPDQGpH�HVW�GH���[���P��GDQV�

OHTXHO�YRXV�SRXYH]�WURXYHU�HQWUH�����HW�����SODQWHV�SDU�KD������

�

�

/D�SURGXFWLRQ� GH� OD�7DUD� DX�3pURX� HVW� WUqV� YDULDEOH�� FDU� LO� H[LVWH� GHV� DUEUHV� TXL�

SURGXLVHQW� �� NJ� HW� G
DXWUHV� TXL� HQ� SURGXLVHQW� ��� NJ�� FHX[� TXL� VRQW� LVROpV�� WUqV�



JUDQGV� HW� DYHF� XQH� ERQQH� GLVSRQLELOLWp� HQ� HDX� SHXYHQW� SURGXLUH� ���� NJ� �� DQ��

&HSHQGDQW�� OD� WHQHXU�HQ� WDQLQV�HW� OD�TXDQWLWp�GH�JRPPH�YDULHQW�pJDOHPHQW�G
XQH�

SODQWH�j�O
DXWUH�������/H�UHQGHPHQW�SDU�DUEUH�GH�OD�7DUD�HVW�HQ�PR\HQQH�GH����NJ�j�

��� NJ� GH� JRXVVHV�� DYHF� GHX[� UpFROWHV� SDU� DQ� ����� /HV� JRXVVHV� VRQW� UpFROWpHV� j�

PDWXULWp� HW� VqFKHQW� DX� PRPHQW� R�� HOOHV� GHYLHQQHQW� URXJHV�� (QVXLWH�� HOOHV� VRQW�

VpFKpHV�DX�VROHLO�DYDQW�G
rWUH�WUDQVIRUPpHV��

(Q�JpQpUDO��OD�SUHPLqUH�UpFROWH�GH�7DUD�GDQV�OHV�SODQWDWLRQV�JpUpHV�HVW�HIIHFWXpH�j�

SDUWLU� GH� OD� WURLVLqPH� DQQpH�� j� O
pWDW� QDWXUHO� DSUqV� �� DQV�� %LHQ� TXH� OD� SUHPLqUH�

UpFROWH�SXLVVH�rWUH�GRQQpH�j�OD�GHX[LqPH�DQQpH��HOOH�HVW�PLQLPH�������/HXU�GXUpH�

GH� YLH� PR\HQQH� HVW� GH� ���� DQV� ����� XQ� DUEUH� HVW� HVWLPp� SURGXFWLI� j� ��� DQV� �����

/H�UHQGHPHQW�DX�QLYHDX�LQGXVWULHO��SRXU�����NJ�GH�JRXVVHV�GH�7DUD�UpFROWpHV��HVW�

FRPSULV�HQWUH����HW�����GH�IDULQH�GH�7DUD��HQWUH����HW�����GH�VHPHQFHV�HW����GH�

GpFKHWV��/D�IDULQH�GH�7DUD�GRQQH�HQWUH����HW�����G
H[WUDLW�GH�WDQLQ�HW��j�SDUWLU�GH�

JUDLQHV�� HQYLURQ� ���� GH� JRPPH� GH� 7DUD� ���� HVW� REWHQXH�� /D� JRXVVH� FRQWLHQW�

MXVTX
j������GH�SURWpLQHV������GH�JOXFLGHV����� j�����GH� WDQLQV�� WDQGLV�TXH� OHV�

JUDLQHV�FRQWLHQQHQW�����GH�SURWpLQHV������GH�JOXFLGHV�����GH�WDQLQV�HW�OD�YDOHXU�

pQHUJpWLTXH�GH�OD�JRXVVH�GH�OD�7DUD�YD�GH�����j�����NFDO�������J��UHVSHFWLYHPHQW�

�����/HV�FDUDFWpULVWLTXHV�VRXKDLWDEOHV�HW�VpOHFWLRQQDEOHV�TXH�WHQWHQW�G¶DPpOLRUHU�OHV�

SURGXFWHXUV�GH�7DUD�VRQW�OD�TXDQWLWp�GH�WDQLQV�HW�XQH�SURGXFWLRQ�GH�JRXVVHV�������

O¶DPpOLRUDWLRQ� GHYUDLW� VH� FRQFHQWUHU� VXU� OD� SURGXFWLRQ� DFFUXH� GH� IUXLWV� DYHF� XQH�

SURGXFWLRQ�DFFUXH�GH�JRPPHV�HW�GH�WDQLQV��

�

�

�



�

�����D�FRQFOX�TXH�OD�SURGXFWLRQ�GH�WDQLQV�HVW�XQ�IDFWHXU�GpWHUPLQp�JpQpWLTXHPHQW��

SXLV�LQGpSHQGDQW�GH�O
LQWHUDFWLRQ�DYHF�O
HQYLURQQHPHQW��

&HSHQGDQW�� DX� 3pURX�� LO� D� pWp� SRVVLEOH� GH� GLIIpUHQFLHU� GLIIpUHQWV� pFRW\SHV� HQ�

SURGXLVDQW� GHV� JRXVVHV� GH� GLIIpUHQWHV� TXDOLWpV��$LQVL�� VXU� OHV� VROV� PRLQV� DFLGHV��

7DUD� SUpVHQWH� XQH� FRQFHQWUDWLRQ� SOXV� pOHYpH� HQ� WDQLQV� ����� ,O� D� pWp� FRQVWDWp� TXH��

GDQV� VRQ�DLUH�GH� UpSDUWLWLRQ� QDWXUHOOH�� OD�PHLOOHXUH�TXDOLWp�GH� WDQLQ�HVW�REWHQXH�j�

$\DFXFKR��R��OHV�VROV�VRQW�DOFDOLQV��$YHF�XQH�SOXYLRPpWULH�DQQXHOOH�GH�����j�����

PP�� OD�TXDQWLWp�HQ� WDQLQV� YDULH�GH�����j������WDQGLV�TX
j�&DMDPDUFD��DYHF�GHV�

VROV� OpJqUHPHQW�DFLGHV�HW�GHV�SUpFLSLWDWLRQV�SOXV�DERQGDQWHV������j������PP��� OD�

TXDQWLWp� HQ� WDQLQV� YDULH� GH� ���� j� �����3RXU� OHV� FROOLQHV� GX� VXG� GX�3pURX� �,OR�

/RPDV� GH� 7DFDKXD\��� RQ� D� REWHQX� GHV� UHQGHPHQWV� HQ� WDQLQV� GH� O
RUGUH� GH� ����

������&RQVLGpUDQW�TXH� OH�SRXUFHQWDJH�GH�WDQLQV�SUpVHQWV�GDQV� OHV�JUDLQHV�GH�7DUD�

V
DYqUH�rWUH�XQH�FDUDFWpULVWLTXH�LPSRUWDQWH�GH�VHV�SURSULpWpV�SRXU�O
LQGXVWULH�GH�OD�

WDQQHULH��LO�HVW�QpFHVVDLUH�GH�WURXYHU�OD��IRUPXOH�PDJLTXH�YHUWH��SRXU�DPpOLRUHU�OD�

FRQFHQWUDWLRQ�GHV�WDQLQV�GDQV�O
LQGXVWULH���

3DU� FRQVpTXHQW�� QRXV� SURSRVRQV� G¶XWLOLVHU� OHV� DYDQWDJHV� GH� OD� V\PELRVH�

P\FRUKL]LHQQH�HW� O¶HIIHW�G¶DXWUHV�EDFWpULHV��TXH�QRXV�DOORQV�YRLU�GDQV� OH�FKDSLWUH�

VXLYDQW��DILQ�G¶REWHQLU�XQH�PHLOOHXUH�GLVSRQLELOLWp�GHV�pOpPHQWV�QXWULWLIV�HW�GH�O¶HDX�

SRXU�OHV�SODQWHV�GH�7DUD�HW�SDUYHQLU�DLQVL�j�XQH�DPpOLRUDWLRQ�GDQV�OD�SURGXFWLRQ�GH�

©�O¶RU�YHUW�GHV�,QFDV���

�
�



�

�
/HV�P\FRUKL]HV��GX�JUHF�P\NHV��P\FqWH�HW�UKL]D��UDFLQH��UHSUpVHQWHQW�O
DVVRFLDWLRQ�

HQWUH�FHUWDLQV�FKDPSLJQRQV��P\FRELRQWHV��HW�OHV�UDFLQHV�GH�SODQWHV��SK\WRELRQWHV���

/H�WHUPH��P\FRUKL]H��D�pWp�LQYHQWp�SDU�)UDQN��XQ�SDWKRORJLVWH�IRUHVWLHU�DOOHPDQG��

HQ� ������ ORUVTX
LO� pWXGLDLW� OHV� UDFLQHV� GH� FHUWDLQV� DUEUHV� GH� OD� IRUrW�� DILQ� GH�

FDUDFWpULVHU� O
DVVRFLDWLRQ� HQWUH� SODQWHV� HW� FKDPSLJQRQV� ����� ����� &HSHQGDQW�� VRQ�

RULJLQH�HVW�DXVVL�DQFLHQQH�TXH� OHV�SODQWHV� WHUUHVWUHV�� SXLVT¶LO� H[LVWH�GHV� WUDFHV�GH�

IRVVLOHV� GDWDQW� G
DX� PRLQV� ���� PLOOLRQV� G
DQQpHV� ������

�����GpILQLVVHQW�OHV�P\FRUKL]HV�HQ�WHUPHV�IRQFWLRQQHOV�HW�VWUXFWXUHOV��FRPPH��GHV�

RUJDQHV� j� GRXEOH� DEVRUSWLRQ� TXL� VH� IRUPHQW� ORUVTXH� OHV� FKDPSLJQRQV� V\PELRWHV�

YLYHQW�GDQV�OHV�RUJDQHV�G
DEVRUSWLRQ�VDLQV��UDFLQHV��UKL]RPHV�RX�WDOXV��GH�SODQWHV�

WHUUHVWUHV��DTXDWLTXHV�RX�pSLSK\WHV���������/D�SODQWH�IRXUQLW� OH�V\PELRWH�IRQJLTXH�

GX� FDUERQH� LVVX� GH� OD� SKRWRV\QWKqVH�� FH� TXL� SHXW� IDFLOLWHU� O
DSSRUW� G
pOpPHQWV�

QXWULWLIV� SRXU� OD� SODQWH� ������ 6HORQ� OHV� V\PELRWHV� IRQJLTXHV� LPSOLTXpV� GDQV�

O
DVVRFLDWLRQ�� SOXVLHXUV� W\SHV� GH� P\FRUKL]HV� VRQW� UHFRQQXV� ������

,O� H[LVWH� GHX[� FODVVHV� GH� P\FRUKL]HV� G
LPSRUWDQFH� SRXU� OHV� VROV� DJULFROHV�� OHV�

HFWRP\FRUKL]HV�HW�OHV�HQGRP\FRUKL]HV�������VHORQ�TXH�OH�FKDPSLJQRQ�FRORQLVH�OHV�

HVSDFHV�LQWHUFHOOXODLUHV�GH�OD�UDFLQH�RX�TX
LO�VH�GpYHORSSH�j�O
LQWpULHXU�GHV�FHOOXOHV�

������ILJXUH�����



�

�
�

/HV� HFWRP\FRUKL]HV�� �GX� JUHF� HNWRV� TXL� VLJQLILH� �j� O
H[WpULHXU���� R�� OHV�

FKDPSLJQRQV� VH� GpYHORSSHQW� HVVHQWLHOOHPHQW� DXWRXU� GH� OD� UDFLQH�� IRUPHQW� XQ�

SDTXHW� GH� P\FpOLXP� �OH� PDQWHDX�� j� SDUWLU� GXTXHO� VH� GpYHORSSHQW� GHV� K\SKHV�

LQVpUpV�HQWUH�OHV�FHOOXOHV�FRUWLFDOHV�GH�OD�UDFLQH��UpVHDX�GH�+DUWLJ���9HUV�O
H[WpULHXU��

OHV� K\SKHV� SUROLIqUHQW� j� SDUWLU� GX� PDQWHDX� IRQJLTXH� HW� FRORQLVHQW� OHXU�

HQYLURQQHPHQW�HQ� IRUPDQW� OH�UpVHDX�H[WUD�PDWULFLHO��,O�VH�FRPSRVH�GH���j����GH�

SODQWHV�YDVFXODLUHV�HW�HVW�SULQFLSDOHPHQW�SUpVHQW�GDQV� OHV�GLFRW\OpGRQHV� ������&H�

W\SH� G
DVVRFLDWLRQ� HVW� SULQFLSDOHPHQW� UHSUpVHQWp� SDU� GHV� HVSqFHV� IRUHVWLqUHV� GHV�

UpJLRQV� WHPSpUpHV�� PpGLWHUUDQpHQQHV� HW� ERUpDOHV�� ELHQ� TX
LO� DLW� pJDOHPHQW� pWp�

GpFULW� SRXU� FHUWDLQHV� HVSqFHV� WURSLFDOHV� GH� OD� IDPLOOH� GHV� 'LSWHURFDUSDFHDH��

(XSKRUELDFHDH�� &HVDOSLQLDFHDH�� 0\UWDFHDH� HW� )DJDFHDH�� /HV� DVVRFLpV� IRQJLTXHV�

VRQW� GHV� FKDPSLJQRQV� VXSpULHXUV�� DSSDUWHQDQW� DX[� %DVLGLRP\FqWHV� �%ROHWXV��



5XVVXOD��/DFFDULD�������PDLV�DXVVL�DX[�$VFRP\FqWHV��7XEHU��(ODSKRP\FHV������������

&HUWDLQV�GH�FHV�FKDPSLJQRQV�VRQW�FXOWLYDEOHV�HQ�O
DEVHQFH�GH�OHXU�SODQWH�K{WH�������

/HV�HQGRP\FRUKL]HV��GX�JUHF�HQGRQ���j�O
LQWpULHXU���VH�FDUDFWpULVHQW�SDU�O
DEVHQFH�

GX�PDQWHDX�P\FpOLHQ� H[WHUQH� HW� SDU� OD� SpQpWUDWLRQ� G
K\SKHV� IRQJLTXHV� GDQV� OHV�

FHOOXOHV� FRUWLFDOHV�� /HV� HQGRP\FRUKL]HV� VH� GLYLVHQW� HQ� SOXVLHXUV� W\SHV� ������

��(ULDFpHV��FDUDFWpULVWLTXHV�GHV�HQGRP\FRUKL]HV�HW�GHV�HFWRP\FRUKL]HV��DVVRFLpHV�

DX[�$VFRP\FqWHV��/HV�3H]L]DFHDH���/H�P\FpOLXP�IRUPH�GHV�ELOOHV�j�O
LQWpULHXU�GHV�

FHOOXOHV�GX�SDUHQFK\PH�FRUWLFDO�������

�� 2UFKLGDFpHV�� LQIHFWpV� SDU� OHV� EDVLGLRP\FqWHV�� OH� P\FpOLXP� IRUPH� GHV� ELOOHV� j�

O
LQWpULHXU�GHV�FHOOXOHV�GX�SDUHQFK\PH�FRUWLFDO�������

��0\FRUKL]HV�YpVLFXODLUHV�DUEXVFXODLUHV��TXH�QRXV�YHUURQV�HQ�GpWDLO�GDQV�OH�SRLQW�

VXLYDQW��

�

�
�



�

/HV�P\FRUKL]HV�YpVLFXODLUHV�j�DUEXVFXOHV�RQW�XQH�JUDQGH�YDULpWp�GH�SODQWHV�K{WHV��

HOOHV�VRQW�OHV�SOXV�RPQLSUpVHQWHV�GDQV�OHV�VROV�DJULFROHV��UHSUpVHQWDQW���j�����GH�

OD� ELRPDVVH� WRWDOH� GH� PLFURRUJDQLVPHV� GX� VRO� ������ ������ FLWp� SDU� ������ VH�

UHWURXYHQW�GDQV� OD�SOXSDUW�GHV�pFRV\VWqPHV��\�FRPSULV�DULGHV�HW�VHPL�DULGHV�������

$UULYDQW�j� LQIHFWHU� OD�SOXSDUW�GHV�FXOWXUHV�DJULFROHV�HW�����GH� WRXWHV� OHV�SODQWHV�

YDVFXODLUHV������HOOHV�VRQW�SULQFLSDOHPHQW�OLp�j�O
DSSURYLVLRQQHPHQW�HQ�SKRVSKRUH�

������%LHQ�TX
HOOHV� DLHQW�XQH� WUqV� ODUJH�GLVWULEXWLRQ�� OHV�P\FRUKL]HV�DUEXVFXODLUHV�

VRQW�FDUDFWpULVWLTXHV�GHV�VROV�R��OH�SKRVSKRUH�HVW�OH�SULQFLSDO�QXWULPHQW�OLPLWDQW�OD�

FURLVVDQFH�GHV�SODQWHV��FRPPH�FHX[�TXH�O
RQ�WURXYH�GDQV�OHV�UpJLRQV�WURSLFDOHV�HW�

VXEWURSLFDOHV� ������ ,O� D� pWp� FRQVWDWp� TXH� FHWWH� DVVRFLDWLRQ� P\FRUKL]LHQQH� VH�

GpYHORSSH� GH� SUpIpUHQFH� GDQV� OHV� VROV� DFLGHV� HW� TXH� OH� S+� RSWLPDO� YDULH� HQ�

IRQFWLRQ� GHV� GLIIpUHQWHV� HVSqFHV� GH� FKDPSLJQRQV�� 3OXV� O
KXPLGLWp� GX� VRO� HVW�

pOHYpH�� SOXV� OHV� P\FRUKL]HV� VRQW� DERQGDQWHV�� ,O� D� pJDOHPHQW� pWp� SURXYp� TXH� OH�

GpYHORSSHPHQW� GHV� P\FRUKL]HV� YDULH� LQYHUVHPHQW� DYHF� OD� IHUWLOLWp� GX� VRO�� /HV�

P\FRUKL]HV� VH� WURXYHQW�QRUPDOHPHQW�GDQV�GHV� VROV�GpILFLHQWV�HQ�XQ�RX�SOXVLHXUV�

PLQpUDX[�������

/HV� JHQUHV� OHV� SOXV� LPSRUWDQWV� VRQW� *ORPXV� �JpQpUDOHPHQW� OHV� P\FRUKL]HV�

YpVLFXODLUHV� DUEXVFXODLUHV� OHV� SOXV� LVROpHV� GX� VRO��� *LJDVSRUD�� $FDXORVSRUD��

(QWURSKRVSRUD�HW�6FXWHOORVSRUD���)LJXUH�����

�

�

�
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�

�� LO� V¶DJLW� GHV� JORPpURP\FqWHV�
�RUDQJH��� GHV� DVFRP\FqWHV� �HQ� YLROHW��� GHV� EDVLGLRP\FqWHV� �HQ� URXJH��� GHV�
FK\WULGLRP\FqWHV��HQ�YHUW��HW�GHV�=\JRP\FqWHV��HQ�EOHX���

�� OHV� FKDPSLJQRQV� XWLOLVpV� GDQV� FHWWH� WKqVH� VRQW� LQGLTXpV� HQ�
URXJH�� ��H[� ���



/HV�HVSqFHV�P\FRUKL]pHV�YpVLFXODLUHV�DUEXVFXODLUHV�SURGXLVHQW�GH�JUDQGHV�VSRUHV��

DX� UHSRV�� SRXYDQW� DWWHLQGUH� XQ� GLDPqWUH� GH� ���� PP�� &HUWDLQHV� P\FRUKL]HV�

YpVLFXODLUHV� DUEXVFXODLUHV� SRVVqGHQW� GHV� VSRUHV� DJJORPpUpHV� GDQV� GHV� VSRUR�

FDSVXOHV��/D�PRUSKRORJLH�GHV� VSRUHV�HVW�j� OD� EDVH�GH� OHXU� LGHQWLILFDWLRQ��FRPSWH�

WHQX� GX� IDLW� TXH� OH� FKDPSLJQRQ� OXL�PrPH� QH� SHXW� SDV� rWUH� FXOWLYp� ������ /HV�

FKDPSLJQRQV� GHV� P\FRUKL]HV� YpVLFXODLUHV� j� DUEXVFXOHV� IRUPHQW� GHX[� VWUXFWXUHV�

SULQFLSDOHV� TXL� OHV� GLVWLQJXHQW� GHV� P\FRUKL]HV�� GHV� DUEXVFXOHV� HW� GHV� YpVLFXOHV�

������

/HV� DUEXVFXOHV� DLQVL� TXH� OHV� YpVLFXOHV� VRQW� GHV� VWUXFWXUHV� VHUYDQW� GH� UpVHUYH��

VLWXpHV� GDQV� RX� HQWUH� OHV� FHOOXOHV�� &HV� VWUXFWXUHV� VRQW� FRQVLGpUpHV� SRXU� OH�

GLDJQRVWLF� GH� OD� V\PELRVH� GHV� FKDPSLJQRQV� P\FRUKL]LHQV� DUEXVFXODLUHV� �&0$��

�����FLWp�SDU�������/HV�DUEXVFXOHV�VRQW�GHV�VWUXFWXUHV�LQWUDFHOOXODLUHV��RQ�OHV�WURXYH�

WRXMRXUV�j�O
LQWpULHXU�GHV�FHOOXOHV��FDUDFWpULVWLTXHV��XQLTXHV�GDQV�FKH]�OHV�&0$��,OV�

VRQW� FRQVWLWXpV� G
K\SKHV� KDXWHPHQW� UDPLILpV� TXL� VH� GpYHORSSHQW� HQWUH� OD� SDURL�

FHOOXODLUH�HW�OD�PHPEUDQH�SODVPLTXH�GHV�FHOOXOHV�HW�VRQW�UHVSRQVDEOHV�GH�O
pFKDQJH�

GH� QXWULPHQWV� HQWUH� OHV� V\PELRWHV��/HV� YpVLFXOHV� VRQW� GHV� VWUXFWXUHV� JOREXOHXVHV�

FRQWHQDQW�GHV�OLSLGHV�HW�GHV�JUDQXOHV�GH�JO\FRJqQH�TXL�VHUYHQW�G
RUJDQH�GH�UpVHUYH�

SRXU�OH�FKDPSLJQRQ��,OV�VRQW�VLWXpV�j�O
LQWpULHXU�HW�HQWUH�OHV�FHOOXOHV��

�



�

� �D��$UE~VFXOR�� �E�� VSRUHV�
GH�*ORPXV� VS�� HW� �F�� GHV� YpVLFXOHV� GDQV� OHV� UDFLQHV� GH� FDSLURQD� � ��

�
�

/D�PRUSKRORJLH�GHV�FKDPSLJQRQV�0$�SHXW�FKDQJHU�GDQV�OHV�UDFLQHV�GH�GLIIpUHQWV�

K{WHV� HW� GDQV� OHV� UDFLQHV� GH� GLIIpUHQWV� kJHV� GH� OD� PrPH� SODQWH� ������ FLWp� SDU�

��������� &HUWDLQHV� FDUDFWpULVWLTXHV� pGDSKLTXHV�� WHOOHV� TXH� O
DSSRUW� GH� SKRVSKRUH��

SHXYHQW�HQWUDvQHU�GHV�DOWpUDWLRQV�GH�OD�PRUSKRORJLH�GHV�FKDPSLJQRQV�0$�GDQV�OHV�

UDFLQHV������FLWp�SDU�������

�

&HUWDLQHV� FDUDFWpULVWLTXHV� PRUSKRORJLTXHV� GHV� FKDPSLJQRQV�0$�� WHOOHV� TXH� OHV�

VSRUHV� DYHF� OHXUV� K\SKHV� PLQLPLVpV�� OHXUV� YpVLFXOHV�� OHXUV� DUEXVFXOHV�� OHXUV�

FHOOXOHV� DX[LOLDLUHV�� OH� GpYHORSSHPHQW� G
K\SKHV� GH� 3DULV� �K\SKHV� HW� URXOHDX[�

LQWUDFHOOXODLUHV��HW� OHXUV��DUXPV���K\SKHV�HW�DUEXVFXOHV� LQWHUFHOOXODLUHV�������������

UHFRQQDLVVDEOHV� DX�PLFURVFRSH� j� EDVVH� UpVROXWLRQ�� SHUPHWWHQW� OHXU� LGHQWLILFDWLRQ��

DX� PRLQV� DX� QLYHDX� GX� VH[H�� &H� GHUQLHU� W\SH� GH� FRORQLVDWLRQ� P\FRUKL]LHQQH�

DUEXVFXODLUH�� ��HW�� ��VHUDLW�GpWHUPLQp�SDU�O
LQWHUDFWLRQ�HQWUH�OH�JpQRW\SH�

GH�OD�SODQWH�HW�OH�JpQRW\SH�GX�FKDPSLJQRQ�P\FRUKL]LHQ�GH�OD�SODQWH�K{WH����������

&HSHQGDQW�� LO� UHVWH� HQFRUH� P\VWpULHX[� GH� GpWHUPLQHU� OHV� IDFWHXUV� OLpV� j� FH� W\SH�

G
DVVRFLDWLRQ�GH�P\FRUKL]HV�DUEXVFXODLUHV��

�



�

�

�

�

�

�

�
�

*pQpUDOHPHQW�
*\PQRVSHUPHV� 7UqV�YDULp� �����

(Q�GHKRUV�GH�OD�
SODQWH�K{WH�

¬�O
LQWpULHXU�GH�OD�SODQWH�
K{WH� �����

,PSOLTXH�GHV�
PRGLILFDWLRQV�
LPSRUWDQWHV�

3DV�GH�PRGLILFDWLRQ�
DSUqV�O
LQIHFWLRQ�GHV�
HQGRP\FRUKL]HV�

��������

3UpVHQW� $EVHQW� �����

%DVLGLRP\FqWHV�
RX�$VFRP\FqWHV� *ORPpURP\FqWHV� ��������

�



�

&HV�GHUQLqUHV�DQQpHV�� OD�FRPPXQDXWp�VFLHQWLILTXH�D�PRGLILp� OH�QRP�GH�SOXVLHXUV�

FKDPSLJQRQV� P\FRUKL]LHQV�� GRQW� OH� PRGqOH� IRQJLTXH� ��

UHFODVVp�HQ������VRXV�OH�QRP�GH� ��������FLWp�SDU������������RQW�

SURSRVp� OH� QRP� �� FH� GHUQLHU� WHUPH� pWDQW� XWLOLVp� SDU�

SOXVLHXUV�DXWHXUV�������������������������������TXL�VHUD�XWLOLVp�GDQV�OD�SUpVHQWH�pWXGH�

VRXV�OH�QRP�GH� ��

�
�

/D� GpSHQGDQFH� P\FRUKL]LHQQH� HVW� XQH� SURSULpWp� LQWULQVqTXH� GH� FKDTXH� HVSqFH�

YpJpWDOH� HW�� HQ� IRQFWLRQ� GH� O¶HVSqFH� IRQJLTXH�� GpWHUPLQpH� SDU� O¶DPSOHXU� GHV�

DYDQWDJHV� SURFXUpV� SDU� OD� V\PELRVH� VXU� OHV� HIIHWV� GX� GpYHORSSHPHQW� HW� GH� OD�

FURLVVDQFH�GH�OD�SODQWH�K{WH��

6HORQ�SOXVLHXUV�pWXGHV� UpDOLVpHV��HQ� UpSRQVH�j� O
DVVRFLDWLRQ�DYHF�XQ�FKDPSLJQRQ��

XQ�PHLOOHXU�pWDEOLVVHPHQW�GHV�HVSqFHV�VXU�GHV�WHUUHV�GpJUDGpHV�HVW�pYLGHQW����������

DXJPHQWDWLRQ� GH� OD� SURGXFWLRQ� GH� ELRPDVVH� G
DUEUHV� IUXLWLHUV� ������ XQH�

DPpOLRUDWLRQ� GH� OD� SURGXFWLRQ� YpJpWDOH� DLQVL� TX
XQH� HIILFDFLWp� SKRWRV\QWKpWLTXH�

SOXV�pOHYpH�DSUqV�XQH�SpULRGH�GH�VpFKHUHVVH�������(Q�JpQpUDO��FHUWDLQV�PpFDQLVPHV�

SK\VLRORJLTXHV�LPSOLTXpV�GDQV�OHV�HIIHWV�GHV�P\FRUKL]HV�VXU�OH�GpYHORSSHPHQW�GHV�

SODQWHV��TXL�RQW�pWp�GpPRQWUpV�H[SpULPHQWDOHPHQW��FRQILUPHQW�TXH�OH�FKDPSLJQRQ�

LPSOLTXp�GDQV� OD�V\PELRVH�PRGLILH� O
pTXLOLEUH� LQWHUQH�GH� OD�SODQWH�������'H�SOXV��

OHV� UDFLQHV� GHV� SODQWHV� VRQW� LQGLUHFWHPHQW� LPSOLTXpHV� GDQV� OD� PRGLILFDWLRQ� GHV�



PLQpUDX[�GX� VRO�� FHSHQGDQW�� FH� VRQW� OHV�PLFURRUJDQLVPHV� TXL� OHV� DFFRPSDJQHQW�

TXL� MRXHQW�XQ�U{OH�GLUHFW��6XUWRXW�GHV�FKDPSLJQRQV�P\FRUKL]LHQV�HW�GHV�EDFWpULHV�

TXL� FRQWULEXHQW� j� O¶DOWpUDWLRQ� GHV� PLQpUDX[� HW� SHUPHWWHQW� OD� PRELOLVDWLRQ� G¶XQ�

JUDQG�QRPEUH�GH�QXWULPHQWV�QpFHVVDLUHV�j�OD�FURLVVDQFH�HW�DX�GpYHORSSHPHQW�GH�OD�

SODQWH��

3RXU� O¶pWXGH� GH� OD� GpSHQGDQFH�P\FRUKL]LHQQH�� LO� IDXW� QRQ� VHXOHPHQW� SUHQGUH� HQ�

FRPSWH� OD� FRQWULEXWLRQ� SRWHQWLHOOH� GHV� FKDPSLJQRQV� P\FRUKL]LHQV�� PDLV� DXVVL�

H[FOXUH� OHV� FRQWULEXWLRQV� SRVVLEOHV� GH� OD� IL[DWLRQ� V\PELRWLTXH� GH� O¶D]RWH�� SDU�

O¶DFWLYLWp�EDFWpULHQQH��SDU�OD�SUpVHQFH�GH�OpJXPLQHXVHV��

/HV� WUDYDX[� GH� �������� VXU� OHV� FRPPXQDXWpV� GH� PLFUR�RUJDQLVPHV� EDVpV� VXU�

O
DQDO\VH�GH�VpTXHQFHV�FRGDQW�SRXU�O
$51U���6�DPSOLILp�DYHF� OH�SUHPLHU�$0��j�

SDUWLU� GH� UDFLQHV� GH� FXOWXUHV� DJULFROHV� RQW� PRQWUp� XQH� GLYHUVLWp� SOXV� IDLEOH� GHV�

FRPPXQDXWpV� IRQJLTXHV�0$�GDQV� OHV�VROV�FXOWLYpV�HQ�FRPSDUDLVRQ�DYHF� OHV� VROV�

GH� SUDLULHV� RX� GH� IRUrWV�� &HV� UpVXOWDWV� FRwQFLGHQW� DYHF� OD� PHVXUH� GH� OD� ULFKHVVH�

VSpFLILTXH�GHV�VROV�FXOWLYpV�VHORQ�OH�PRUSKRW\SH�GH�VSRUHV����������&HWWH�SHUWH�GH�

GLYHUVLWp� D� pWp� DWWULEXpH� j� XQH� SUHVVLRQ� GH� VpOHFWLRQ� FRPSOH[H� H[HUFpH� SDU� OHV�

SUDWLTXHV�DJULFROHV�VXU�OHV�FRPPXQDXWpV�GH�FKDPSLJQRQV�0$��SDUPL�OHVTXHOOHV�OD�

IHUWLOLVDWLRQ�PLQpUDOH��OH�WUDYDLO�GX�VRO��O
XWLOLVDWLRQ�GH�SHVWLFLGHV�HW�OD�PRQRFXOWXUH��

/D�GpSHQGDQFH�P\FRUKL]LHQQH�FRPSUHQG�j�OD�IRLV�OH�W\SH�GH�FXOWXUH��OHV�FRQGLWLRQV�

pGDSKLTXHV��pWDW�GX�PLOLHX�PRGLILp�SDU�OD�FXOWXUH�SUpFpGHQWH�HW�OD�FXOWXUH�DVVRFLpH��

HW�O¶HIIHW�GH�O¶LWLQpUDLUH�WHFKQLTXH�VXLYL�������

�/D�GpSHQGDQFH�P\FRUKL]LHQQH�UHODWLYH�GH� OD�SODQWH�HVW�FDOFXOpH�VHORQ�OD�IRUPXOH�

VXLYDQWH���

�



�

�

��'pSHQGDQFH�P\FRUKL]LHQQH�

��ELRPDVVH�WRWDOH�GHV�SODQWHV�P\FRUKL]pHV�

��ELRPDVVH�WRWDOH�GHV�SODQWHV�QRQ�P\FRUKL]pHV�

�

,O� H[LVWH� WURLV� FDWpJRULHV� G
HVSqFHV� YpJpWDOHV� HQ� IRQFWLRQ� GH� OHXU� GpSHQGDQFH�

P\FRUKL]LHQQH�� D�� OHV� SODQWHV� GLWHV� QRQ�P\FRWURSKHV� FDSDEOHV� GH� VH� GpYHORSSHU�

VDQV� O
LQWHUYHQWLRQ� GH� FKDPSLJQRQV�P\FRUKL]LHQV�� E�� OHV�P\FRWURSKHV� IDFXOWDWLIV�

TXL� VH� UHSURGXLVHQW� JUkFH� j� OD� V\PELRVH� P\FRUKL]LHQQH� XQLTXHPHQW� ORUVTXH� OH�

PLOLHX� GDQV� OHTXHO� LOV� VH� GpYHORSSHQW� HVW� SDXYUH� HQ� pOpPHQWV� QXWULWLIV� HW� F�� GHV�

P\FRWURSKHV� REOLJDWRLUHV�� FHX[� TXL� QH� SHXYHQW� WHUPLQHU� OHXU� F\FOH� GH�

GpYHORSSHPHQW� TX¶HQ� DVVRFLDWLRQ� DYHF� GHV� FKDPSLJQRQV� P\FRUKL]LHQV� ����� FLWp�

SDU�������

�

/HV� FKDPSLJQRQV� P\FRUKL]LHQV� DUEXVFXODLUHV� IRQW� SDUWLH� LQWpJUDQWH� GX� V\VWqPH�

SpGRORJLTXH��/D�UKL]RVSKqUH�HVW�FRPSRVpH�GH�VRO�SURFKH�GHV�UDFLQHV�GHV�SODQWHV�HW�

HVW�DIIHFWpH�SDU�OHXU�DFWLYLWp�������/¶pWDEOLVVHPHQW�GH�OD�V\PELRVH�P\FRUKL]LHQQH�

GHV�DUEXVFXOHV�FRQGXLW�j� O¶DSSDULWLRQ�GH�QRXYHDX[�FRPSDUWLPHQWV�ELRORJLTXHV�DX�

VHLQ�GH�OD�UKL]RVSKqUH��PRGLILDQW� OD�SK\VLRORJLH�GH�OD�SODQWH�HW�SDU�FRQVpTXHQW� OD�

TXDOLWp� HW� OD� TXDQWLWp� GHV� H[VXGDWV� GH� UDFLQHV�� OH� IRQFWLRQQHPHQW� GH� OD� V\PELRVH�

P\FRUKL]LHQQH� LQGXLW�� GDQV� OD� VWUXFWXUH� GH� OD� PLFURIORUH� WHOOXULTXH�� GLIIpUHQWV�



FRPSDUWLPHQWV�PLFURELHQV�FRPSRVpV�GH�FRPPXQDXWpV�EDFWpULHQQHV� HW� IRQJLTXHV�

SUpVHQWDQW�GHV�FDUDFWpULVWLTXHV� VSpFLILTXHV� �VWUXFWXUH��GLYHUVLWp� IRQFWLRQQHOOH���/H�

WHUPH� �P\FRUKL]RVSKqUH�� D� pWp� SURSRVp� SRXU� FDUDFWpULVHU� FH� YROXPH�GH� VRO� VRXV�

O
LQIOXHQFH�GH�P\FRUKL]HV� ���������/D�P\FRUKL]RVSKqUH�D�GHX[�FRPSRVDQWHVV�� OD�

FRXFKH� GH� VRO� DXWRXU� GHV� UDFLQHV� P\FRUKL]pHV� HW� OH� VRO� SUqV� GHV� K\SKHV� GX�

FKDPSLJQRQ� P\FRUKL]LHQ� �+0�� RX� GX� P\FpOLXP� H[WHUQH� TXL� FRQVWLWXH�

O
K\SKDVSKqUH�RX�OD�P\FRVSKqUH�������*UkFH�j�VRQ�UpVHDX�GH�P\FpOLXPV��OH�YROXPH�

GH� VRO� H[SORUp� SDU� OH� FKDPSLJQRQ� V
DYqUH� EHDXFRXS� SOXV� LPSRUWDQW� TXH� FHOXL�

H[SORUp�SDU�OHV�VHXOHV�UDFLQHV�������

�

�

&HV� FKDPSLJQRQV� P\FRUKL]pV� DUEXVFXODLUHV� MRXHQW� XQ� U{OH� LPSRUWDQW� GDQV� OHV�

pFRV\VWqPHV� FDU� LOV� SDUWLFLSHQW� j� OD� GpFRPSRVLWLRQ� HW� j� OD� PLQpUDOLVDWLRQ� GH� OD�

PDWLqUH� YpJpWDOH� RUJDQLTXH� ��������� ,OV� PRELOLVHQW� HW� WUDQVSRUWHQW� OHV� pOpPHQWV�

QXWULWLIV�WHOV�TXH�O
D]RWH�HW�OH�SRWDVVLXP�SUpVHQWV�GDQV�OH�VRO�YHUV�OD�SODQWH�K{WH�SDU�

OH�ELDLV�GX�P\FpOLXP�H[WUDUDGLFDO��TXL�H[SORUH�OH�VRO�HW�IRXUQLW�XQH�JUDQGH�VXUIDFH�

SRXU� O
DEVRUSWLRQ� G
HDX� HW� G
pOpPHQWV� QXWULWLIV� ��������� /HV� FKDPSLJQRQV� 0$�

V
pWHQGHQW� GDQV� OH� VRO� DX�GHOj� GH� OD� VXUIDFH� GHV� UDFLQHV� RX� GH� OD� ]RQH� GHV� SRLOV�

DEVRUEDQWV��FDU�OHXU�SOXV�SHWLW�GLDPqWUH��VHPEODEOH�RX�PRLQV�DX[�SRLOV�DEVRUEDQWV��

OHXU� SHUPHW� GH� SpQpWUHU� GDQV� OHV� SRUHV� GX� VRO� DX[TXHOV� OHV� UDFLQHV� QH� SHXYHQW�

DFFpGHU�� SHUPHWWDQW� DLQVL� XQH� FDSDFLWp� G¶H[SORUDWLRQ� GHV� VROV� HW� DEVRUSWLRQ� GHV�

pOpPHQWV� QXWULWLIV� GDQV� OHV� VROV� SOXV� VHFV� ������ FLWp� SDU� ������ ,OV� DPpOLRUHQW�



O
DJUpJDWLRQ� GHV� SDUWLFXOHV� GX� VRO�� FH� TXL� OXL� FRQIqUH� XQH� SOXV� JUDQGH� VWDELOLWp� HW�

SHXW�UHSUpVHQWHU�GH����j���� IRLV� OD� UpVHUYH�GH�FDUERQH�SURYHQDQW�GH� OD� ELRPDVVH�

PLFURELHQQH� GX� VRO� ����� JUkFH� j� OD� SURGXFWLRQ� GH� JORPDOLQH�� XQH� JO\FRSURWpLQH�

DJLVVDQW�FRPPH�FROOH�GHV�SDUWLFXOHV�GH�VRO�������ILJXUH�����/HV�&0$�DXJPHQWHQW�

OD�WROpUDQFH�DX[�SpULRGHV�GH�VpFKHUHVVH�HW�GH�GpILFLW�HQ�HDX����������,OV�DXJPHQWHQW�

OD� WROpUDQFH� j� O
DOXPLQLXP�� OD� WR[LFLWp� GXH� DX[� PpWDX[� ORXUGV� HW� DX[� SROOXDQWV�

RUJDQLTXHV�������FH�TXL�FRQVWLWXH�XQ�DYDQWDJH�HVVHQWLHO�SRXU�XQH�DEVRUSWLRQ�SOXV�

HIILFDFH� GX� SKRVSKRUH�� GHV� QXWULPHQWV� HW� GHV� ROLJR�pOpPHQWV� GDQV� OH� VRO��

DXJPHQWDQW�SRWHQWLHOOHPHQW� OD�FURLVVDQFH�GHV�SODQWHV�HW� O
XQLIRUPLWp�GHV�FXOWXUHV�

VDQV�DYRLU�UHFRXUV�DX[�HQJUDLV��������������������,OV�DJLVVHQW�HQ�V\QHUJLH�DYHF�GHV�

EDFWpULHV� IL[DQW� O
D]RWH� HW� GHV� PLFURRUJDQLVPHV� VROXELOLVDQW� OH� SKRVSKRUH�� HQ�

pWDEOLVVDQW�XQH�UHODWLRQ�WULSDUWLWH��������,OV�IRQFWLRQQHQW�FRPPH�XQ�PpFDQLVPH�GH�

UHVWDXUDWLRQ� pFRORJLTXH� GHV� VROV� ������� DXJPHQWDQW� OD� ELRGLYHUVLWp� YpJpWDOH� GH�

O
pFRV\VWqPH� HQ� WDQW� TXH� SURGXLW� GH� OD� ELRGLYHUVLWp� G
HVSqFHV� $0)� ������ ,OV�

JDUDQWLVVHQW� XQH� PHLOOHXUH� SURWHFWLRQ� GHV� UDFLQHV� FRQWUH� OHV� PLFUR�RUJDQLVPHV�

SDWKRJqQHV�GX�VRO�����������WHOV�TXH�OHV�QpPDWRGHV��OH� �RX�OH�

�������������

�



�

�
�

'DQV�XQH�pWXGH�UpDOLVpH�SDU��������LO�D�pWp�FRQFOX�TXH�OD�SOXSDUW�GHV�OpJXPLQHXVHV�

DUERULFROHV�GH� O¶$PD]RQLH�SpUXYLHQQH� VXSSRUWHQW�GHV� QLYHDX[�pOHYpV�G¶LQIHFWLRQ�

P\FRUKL]LHQQH�� &HSHQGDQW�� ����� RQW� FRQFOX� TXH�� GDQV� OHV� VROV� XOWLVROHV�

SUpGRPLQDQWV� GDQV� O¶$PD]RQLH� SpUXYLHQQH� HW� FDUHQFpV� HQ� SKRVSKRUH�

�<XULPDJXDV��3pURX��SURYHQDQW�GH�MDFKqUHV�IRUHVWLqUHV�VHFRQGDLUHV�GH����DQV�HW�GH�

�� DQV�� FKH]� OHV� OpJXPLQHXVHV� GH� OD� VRXV�IDPLOOH� &DHVDOSLQLRLGHDH�� OHV� QLYHDX[�

G¶LQIHFWLRQ� P\FRUKL]LHQQH� pWDLHQW� IDLEOHV� SDU� UDSSRUW� DX[� PHPEUHV� GH� OD� VRXV�

IDPLOOH�0LPRVDFHDH�GH�OD�IDPLOOH�GHV�)DEDFpHV��

�

6HORQ� GLIIpUHQWHV� pWXGHV� G
LQRFXODWLRQ� GH� +0$� VXU� GHV� FXOWXUHV� DX� 3pURX��

O
HIILFDFLWp� HW� O
LPSDFW� SRVLWLI� VXU� O
DPpOLRUDWLRQ� GH� OD� SURGXFWLYLWp� RQW� pWp�

GpPRQWUpV�� 3UHXYH� G
XQ� HIIHW� SRVLWLI� GH� O
LQRFXOXP�P\FRUKL]LHQ� GX� FKDPSLJQRQ�

6FOHURGHUPD� YHUUXFRVXP� VXU� OD� SURGXFWLRQ� GH� SODQWV� GH� 3LQXV� UDGLDWD�� R�� GHV�



SODQWHV� LQRFXOpHV�RQW�PRQWUp�GHV�WLJHV� µXQH�SOXV�JUDQGH�WDLOOH�HW�G¶XQ�SOXV�JUDQG�

GLDPqWUH�TXH�FHOOHV�GHV�SODQWHV�WpPRLQV�������

(Q�RXWUH��LO�D�pWp�FRQVWDWp�TXH�FHV�&0$�VRQW�DVVRFLpV�j�GH�QRPEUHXVHV�FXOWXUHV�DX�

3pURX�� FRPPH� F
HVW� OH� FDV� GX� JHQUH� *ORPXV� TXL� VRQW� DVVRFLpHV� DX[� UDFLQHV� GH�

FDFDR� VDXYDJH� ������ 'H� PrPH�� ������ D� PRQWUp� TXH� OHV� FKDPSLJQRQV�

HQGRP\FRUKL]LHQV�DVVRFLpV�j�OD�FXOWXUH�GH�SK\VDOLV�DPpOLRUDLHQW�VD�SURGXFWLRQ�HQ�

OH� SURWpJHDQW� GX� QpPDWRGH� 0HORLGRJ\QH� LQFRJQLWD� SUpVHQW� GDQV� OH� VRO��

8QH�UpSRQVH�SRVLWLYH�j�O
LQRFXODWLRQ�GH�&0$�FKH]�GHV�SODQWV�GH�SRPPH�GH�WHUUH�

�� D� pJDOHPHQW� pWp� WHVWpH�� &RQVLGpUDQW� TXH� FHWWH� FXOWXUH�

SUpVHQWH�QRUPDOHPHQW�GHV�EHVRLQV�pOHYpV�HQ�SKRVSKRUH�HQ�UDLVRQ�GH�VRQ�V\VWqPH�

UDFLQDLUH� UDUH�� GH� VD� SpULRGH� YpJpWDWLYH� FRXUWH� HW� GH� VRQ� DVVRFLDWLRQ� QDWXUHOOH�

OLPLWpH� DYHF� OHV� FKDPSLJQRQV�0$� ������� ,O� D� pWp� GpPRQWUp� TXH� O
LQRFXODWLRQ� GH�

FKDPSLJQRQV�0$�GDQV�OD�SRPPH�GH�WHUUH�pWDLW�WUqV�XWLOH�SRXU�UpGXLUH�FHV�EHVRLQV�

HW� DPpOLRUHU� O
pTXLOLEUH� K\GURORJLTXH� HW� KRUPRQDO� GHV� SODQWHV� ORUV� GX� UHSLTXDJH��

DLQVL� TXH� SRXU� UHQGUH� OD� IHUWLOLVDWLRQ� SKRVSKDWpH� SOXV� HIILFDFH� �������

�

�

/¶LQRFXODWLRQ�DYHF�GHV�FKDPSLJQRQV�0$�D�pWp�WHVWpV�VXU�OHV�SODQWHV�LQGLJqQHV�

G
$PpULTXH��$PHODQFKLHU�GHQWLFXODWD���7OD[LVWOH���HW�(\VHQKDUGWLD�SRO\VWDFK\D�

��%kWRQ�VXFUp���FXOWLYpHV�GDQV�GHV�VROV�SDXYUHV�GX�0H[LTXH��0rPH�DYHF�GHV�

SRXUFHQWDJHV�UHODWLYHPHQW�IDLEOHV�GH�P\FRUKL]DWLRQ��GHV�DPpOLRUDWLRQV�

VLJQLILFDWLYHV�RQW�pWp�REWHQXHV�GDQV�OD�FURLVVDQFH�LQLWLDOH�HQ�GLDPqWUH�HW�HQ�



KDXWHXU��FH�TXL�SHXW�FRQIpUHU�GHV�DYDQWDJHV�LPSRUWDQWV�DX�PRPHQW�GH�OD�

WUDQVSODQWDWLRQ�VXU�OH�WHUUDLQ��������

'H� PrPH�� XQ� HIIHW� EpQpILTXH� �SOXV� JUDQG� SRLGV� VHF� IROLDLUH� HW� UDGLFDO�� D� pWp�

REVHUYp� DX� GpEXW� GH� O
DFFOLPDWDWLRQ� GH� EDQDQLHUV� GDQV� OHV� DJUR�pFRV\VWqPHV�

EDQDQLHUV� G
8UDEi� HQ�&RORPELH� VXLWH� j� O
LQRFXODWLRQ� DYHF� OHV� FKDPSLJQRQV�0$�

�0XVD� $$$� FY�� 
*UDQ� (QDQR� 
�� TXL� D� SHUPLV� GH� FRORQLVHU� OHV� UDFLQHV� HQ�

GpYHORSSHPHQW�� REWHQDQW� DLQVL� GHV� EpQpILFHV� SRXU� OD� SODQWH� GqV� OH� GpEXW� GH� VD�

FURLVVDQFH��������

8QH�pWXGH�UpDOLVpH������VXU�GHV�SODQWHV�GH�8DSDFD�ERMHUL��XQH�HVSqFH�HQGpPLTXH�

GH�0DGDJDVFDU�� D� pJDOHPHQW� UpYpOp� TXH� OD� SUpVHQFH� G
XQ� DUEXVWH� DVVRFLp� j� FHWWH�

/HSWRODHQD�ERMHULDQD�DPpOLRUDLW�GH�PDQLqUH�VLJQLILFDWLYH�OH�WDX[�GH�P\FRUKLVDWLRQ�

GX� VRO�� PRQWUDQW� XQH� DXJPHQWDWLRQ� VLJQLILFDWLYH� Q� SRLGV� VHF� GH� OD� ELRPDVVH�

DpULHQQH�GH�OD�SODQWH��

�'DQV�XQH�pWXGH�������UpDOLVpH�j�1LpEp��XQH�HVSqFH�HQGpPLTXH�GX�%XUNLQD�)DVR��

XQH�DXJPHQWDWLRQ�VLJQLILFDWLYH�GH�OD�FURLVVDQFH�GH�FHWWH�FXOWXUH�D�pWp�REVHUYpH�ORUV�

GH� O
LQRFXODWLRQ� GH� FKDPSLJQRQV� 0$� QDWLIV� SDU� UDSSRUW� j� O
LQRFXOXP� GH�

FKDPSLJQRQV�0$�H[RWLTXHV��

�
�

�

/
D]RWH� HVW� XQ� IDFWHXU� OLPLWDQW� FKH]� OHV� SODQWHV��PrPH� VL� O
D]RWH�PROpFXODLUH� HVW�

DERQGDQW�GDQV�O
DWPRVSKqUH��/HV�SODQWHV�QH�SRVVqGHQW�SDV�GH�JqQHV�FRGDQW�SRXU�OD�

GLQLWURJpQDVH��������PDLV�GpSHQGHQW�GH�O
DFWLYLWp�GH�IL[DWLRQ�GH�O
D]RWH�GH�EDFWpULHV�

GLD]RWURSKHV�D\DQW� O
HQ]\PH�QLWURJpQDVH�FRPSOH[H��������/D�SOXSDUW�GHV�HVSqFHV�

GH�OpJXPLQHXVHV�SHXYHQW�HQWUHU�HQ�V\PELRVH�DYHF�XQH�EDFWpULH�DSSHOpH�UKL]RELXP��



$LQVL�� OH� WHUPH� V\PELRVH� 5KL]RELHQQH� HVW� HQ� DVVRFLDWLRQ� PXWXDOLVWH� DYHF� GHV�

DYDQWDJHV�UpFLSURTXHV�HQWUH� OHV� OpJXPLQHXVHV�HW� OHV�EDFWpULHV�GH�W\SH�UKL]RELXP��

&HV� GHUQLHUHV� SHUPHWWHQW� OD� UpGXFWLRQ� GH� O
D]RWH� DWPRVSKpULTXH� VRXV� XQH� IRUPH�

DVVLPLODEOH� SDU� OHV� SODQWHV�� (Q� FRQWUHSDUWLH�� OD� SODQWH� IRXUQLW� GX� FDUERQH� DX�

UKL]RELXP�VRXV�IRUPH�GH�SURGXLW�GH�OD�SKRWRV\QWKqVH��������

�

�

/HV� SODQWHV� TXL� pWDEOLVVHQW� XQH� IL[DWLRQ� V\PELRWLTXH� GH� O
D]RWH� DYHF�5KL]RELXP�

DSSDUWLHQQHQW�WRXWHV�j�OD�JUDQGH�IDPLOOH�GHV�)DEDFpHV��RX�OpJXPLQHXVH���VDXI�SRXU�

WRPHQWRVD� 3DUDVSRQLD� DSSDUWHQDQW� j� FHOOH� GHV� 8OPDFpHV� ������ FRPPH� RQ� D� SX�

REVHUYp�O
H[LVWHQFH�GH�OD�V\PELRVH�5KL]RELXP�FKH]�TXDWUH�HVSqFHV�GH�FHWWH�IDPLOOH�

������� &HWWH� JUDQGH� IDPLOOH� GH� )DEDFHHV� FRQWLHQW� HQYLURQ� ��� ���� HVSqFHV�� TXL�

UHJURXSH� WURLV� VRXV�IDPLOOHV�� &DHVDOSLQDFHHV�� OH� 0LPRVDFHHV� HW� 3DSLORQDFHHV�

�����������/D�SOXSDUW�GHV�JHQUHV� DSSDUWHQDQW�j�FHV�GHX[�GHUQLHUV�RQW� OD�FDSDFLWp�

VRXV�IDPLOOHV�SRXU�IRUPHU�XQH�V\PELRVH�5KL]RELXP������0LPRVDFHHV�HW�SUqV�GH�

���� GHV� JHQUHV� 3DSLORQDFHHV�� FHSHQGDQW�� VHXOHPHQW� ��� j� ���� GHV� JHQUHV�

&DHVDOSLQDFpHV�SUpVHQWHQW�FHWWH�FDSDFLWp��������

�
�

/HV� SDUWHQDLUHV� EDFWpULHQV� GH� FHWWH� V\PELRVH� FRQQXH� VRXV� OH� QRP�GH� UKL]RELXP��

YLHQW� GH� GHX[� PRWV� JUHFV� ©� UKL]D� ª� �URRW�� HW� ©� ELRV� ª� �OD� YLH��� VLJQLILH�

pW\PRORJLTXHPHQW� ©� FHOXL� TXL� GRQQH� OD� YLH� GDQV� OHV� UDFLQHV� ª� �������������



*pQpUDOHPHQW��OHV�UKL]RELXPV�GpILQLH�FRPPH�XQ�VXEVWUDW�GH�OLDLVRQ�EDFWpULH�D]RWH�

FDSDEOH� G
LQGXLUH� OD� IRUPDWLRQ� GH� QRGXOHV� VXU� OHV� UDFLQHV� RX� OHV� EUDQFKHV� GH�

SODQWHV� OpJXPLQHXVHV� j� O
LQWpULHXU� GXTXHO� O
D]RWH� DWPRVSKpULTXH� HVW� UpGXLWH� HQ�

DPPRQLDF�SRXU�EpQpILFLHU�j�OD�SODQWH��������

/HV� UKL]RELHV� VRQW� GHV� EDFWpULHV� j� *UDP� QpJDWLI� ������ UpSDUWLHV� HQ� �� FODVVHV��

SURWpREDFWpULHV�Į�HW�ȕ��

/
Į�SURWpREDFWpULHV��OD�SOXSDUW�GHV�V\PELRVHV�OpJXPLQHXVHV�DYHF�GHV�PHPEUHV�GX�

JHQUH� IRUPHQW�

�

/D�ȕ�3URWHREDFWHULD��&HUWDLQHV� OpJXPLQHXVHV��FRPPH�XQ�JUDQG� QRPEUH�GX�JHQUH�

0LPRVD� VRQW� SULQFLSDOHPHQW� QRGXOpHV� SDU� OHV� PHPEUHV� GH� FHWWH� FODVVH� GDQV� OH�

JHQUH�%XUNKROGHULD�HW�&XSULDYLGXV��������

&HSHQGDQW�� OD� FODVVLILFDWLRQ� GHV� UKL]RELXPV� HVW� WRXMRXUV� HQ� FRQVWDQWH� pYROXWLRQ�

��:DQJ�HW�0DUWLQH]�5RPHUR�������FLWp�SDU����������������

/
XQH�GHV�SULQFLSDOHV�FDUDFWpULVWLTXHV�GH� O
DVVRFLDWLRQ�V\PELRWLTXH� OpJXPLQHXVHV�

UKL]RELHQQHV� HVW� VD� VSpFLILFLWp�� pWDQW� GRQQp� TX¶XQH� VRXFKH� GRQQpH� LQIHFWH� XQ�

QRPEUH�OLPLWp�G
HVSqFHV�YpJpWDOHV��DSSHOp�VSHFWUH�K{WH�GH�OD�EDFWpULH��/D�QRWLRQ�GH�

VLPELRYDU� ,� �VXLYDQW� OH� FRQFHSW� GH� SDWKRYDU� FODVVLTXH� SRXU� OHV� EDFWpULHV�

SDWKRJqQHV� GHV� SODQWHV�� D� pWp� GpILQL� SRXU� GLIIpUHQFLHU� OHV� EDFWpULHV� GH� OD� PrPH�

HVSqFH��PDLV�D\DQW�XQH�JDPPH�GH�GLIIpUHQWV�K{WH�������SULV�HQ�FKDUJH�j�SDUWLU�GH�

OD�YXH���������3DU�H[HPSOH�� OHV� WURLV� VLPELRYDUV�GH�SKDVHROL�� WULIROLL�HW�YLFLDH�RQW�



pWp� FUppV� j� SDUWLU� GHV� HVSqFHV� 5KL]RELXP� OHJXPLQRVDUXP� SRXU� OHV� VRXFKHV�

QRGXODWLRQ�GH� � �\� FRPSULV� OHV�JHQUHV�

��UHVSHFWLYHPHQW�����������������/HV�VRXFKHV�GH�VLPELRYDU�

YLFLDH�RQW�pJDOHPHQW�pWp�GpWHFWpHV�GDQV� �������HW� �

�������

(Q� RXWUH�� � SHXW� IRUPHU� GHV� QRGXOHV� IL[DWHXUV� G
D]RWH� FKH]�

SOXVLHXUV� OpJXPLQHXVHV�� 6HORQ� VSpFLILFLWp� GH� O
K{WH� SDU� OHV� JqQHV� DSSHOpV� GH�

QRGXODWLRQ� GH� O
K{WH� VSpFLILTXH� �KVQ��� TXL� RQW� pWp� GLYLVpV� HQ� WURLV� ELRYDUV� �������

ELRYDU�YLFLDH��YHVFH�VSpFLILTXHV�� OHV�KDULFRWV�HW�OHV� OHQWLOOHV���ELRYDU�WULIROLL��WUqIOH�

VSpFLILTXH��ELRYDU�SKDVHROL�HW�� �IUHMROHV�VSpFLILTXHV��GH�UHFRQTXLV��������

$ORUV�TXH�SRXU� VY� �5OY���OD�JDPPH�G
K{WHV�HVW�GpWHUPLQp�

SDU� OHV� JqQHV� GH� QRGXODWLRQ� �QRG�� VLWXpV� j� O
LQWpULHXU� G
XQ� SODVPLGH� V\PELRWLTXH�

�S6\P���������

$X� FRXUV� GH� OD� SKDVH� LQLWLDOH� GH� OD� V\PELRVH�� OHV� IODYRQRwGHV� HW� OHV� DXWUHV�

PROpFXOHV� DSSDUHQWpHV� VpFUpWpHV� SDU� OHV� UDFLQHV� GHV� OpJXPLQHXVHV� LQGXLURQW�

O
DFWLYDWLRQ� RX� OD� UpSUHVVLRQ� GH� O
H[SUHVVLRQ� GHV� JqQHV� GH� QRGXODWLRQ� GDQV� OHV�

UKL]RELHV��/HV� EDFWpULHV�5L]RELD�DGKqUHQW�JpQpUDOHPHQW�DX[�FHOOXOHV�FLOLpHV�GH� OD�

UDFLQH�GH� OpJXPLQHXVH�HW� LQGXLVHQW� OHXU�GpIRUPDWLRQ��'DQV�FHUWDLQV�FDV�� OHV�SRLOV�

UDGLFXODLUHV� VRQW� GpIRUPpV� GH� PDQLqUH� j� SLpJHU� OHV� EDFWpULHV� j� O
LQWpULHXU� G
XQ�

URXOHDX��RQGXODWLRQ���

/H�PRGH�G¶LQIHFWLRQ�OH�SOXV�pWXGLp�HW�OH�SOXV�UpSDQGX�HVW�O¶LQIHFWLRQ�LQWUDFHOOXODLUH�

TXL� SDUW� GH� FHV� SRLOV� RQGXOpV� GH� OD� UDFLQH�� DYHF� GHV� ILOV� G¶LQIHFWLRQ� SRXVVDQW�



FRPPH� GHV� LQYDJLQDWLRQV� GH� OD� SDURL� GH� OD� SODQWH� GH� OD� FHOOXOH� K{WH� j� SDUWLU� GX�

FHQWUH�GX�URXOHDX��)LJ����D��E��

/H� ILO� G¶LQIHFWLRQ� JpQpUp� HVW� OD� ]RQH� GH� PXOWLSOLFDWLRQ� DFWLYH� GX� UKL]RELXP��

3DUDOOqOHPHQW� j� FH� SURFHVVXV� G¶LQIHFWLRQ�� OD� GLYLVLRQ� FHOOXODLUH� GpEXWH� DX� QLYHDX�

GHV�FHOOXOHV�FRUWLFDOHV�GH� OD� UDFLQH��JpQpUDQW�DLQVL� OD� IRUPDWLRQ�GX� QRGXOH� �������

/H� ILO�GH� O
LQIHFWLRQ�HVW� LQYDVLI�HW� WUDYHUVH�SOXVLHXUV�FHOOXOHV�GX�FRUWH[�UDGLFXODLUH�

SRXU�DWWHLQGUH�OHV�QRXYHOOHV�FHOOXOHV�HQ�GLYLVLRQ��)LJXUH����D��G���/RUVTXH�OHV�ILOV�

G
LQIHFWLRQ� SpQqWUHQW� GDQV� FHV� FHOOXOHV�� OHV� EDFWpULHV� VRQW� OLEpUpHV� GDQV� OH�

F\WRSODVPH� GH� OD� SODQWH� HW� HQWRXUpHV� G
XQH� PHPEUDQH� YpJpWDOH�� /HV� EDFWpULHV�

V
DOORQJHQW�HW�VH�GLIIpUHQFLHQW�HQ�IRUPHV�IL[DWULFHV�G
D]RWH�FRQQXHV�VRXV�OH�QRP�GH�

EDFWpURwGHV������������������&HV�EDFWpURwGHV��TXL� VRQW�HQWRXUpV�SDU� OD�PHPEUDQH�

GH� OD� SODQWH� �TXL� VXELW� pJDOHPHQW� GHV� PRGLILFDWLRQV� LPSRUWDQWHV��� VRQW� DSSHOpV�

V\PELRVRPHV� ������ ������ 6RXV� SOXVLHXUV� DVSHFWV�� OHV� V\PELRVRPHV� SHXYHQW� rWUH�

FRQVLGpUpV� FRPPH� GHV� RUJDQLWHV� VLPLODLUHV� DX[� PLWRFKRQGULHV� RX� DX[�

FKORURSODVWHV�� LOV� VRQW� HQWRXUpV� G
XQH� PHPEUDQH� YpJpWDOH� VSpFLDOLVpH� j� WUDYHUV�

ODTXHOOH� LO� \� D� pFKDQJH� GH� PpWDEROLWHV�� QRWDPPHQW� O
DEVRUSWLRQ� G
DFLGHV�

GLFDUER[\OLTXHV�� O
H[SRUWDWLRQ� G
DPPRQLDF� HW� OH� F\FOH� GHV� DFLGHV� DPLQpV��

&HSHQGDQW��DX�OLHX�GH�UpGXLUH�O
R[\JqQH�RX�OH�GLR[\GH�GH�FDUERQH��FRPPH�FHOD�VH�

SURGXLW� UHVSHFWLYHPHQW� GDQV� OHV� PLWRFKRQGULHV� RX� OHV� FKORURSODVWHV�� FHV�

V\PELRVRPHV�V\PELRWLTXHV��RUJDQLWHV��UpGXLVHQW�O
D]RWH��&HWWH�V\PELRVH�QpFHVVLWH�

XQ� pFKDQJH� GH� VLJQDX[� PROpFXODLUHV� HQWUH� OD� SODQWH� HW� OD� EDFWpULH� �2OGUR\G� HW�

'RZQLH���������

&H� W\SH� G¶LQIHFWLRQ� LQWUDFHOOXODLUH� D� pWp� REVHUYp� GDQV� FHUWDLQHV� OpJXPLQHXVHV� GH�

]RQHV� WHPSpUpHV� �SDU� H[HPSOH�� � HW� FHUWDLQHV�



OpJXPLQHXVHV�GH�]RQHV�WURSLFDOHV�HW�VXEWURSLFDOHV��SDU�H[HPSOH��/RWXV��3KDVHROXV��

*O\FLQH���������

/D� ILJXUH� ��� FL�GHVVRXV�PRQWUH� OH� SURFHVVXV� GH� IRUPDWLRQ� GH� QRGXOHV� UDFLQDLUHV�

GDQV�OHV�OpJXPLQHXVHV�

�

�



�
�

���� $OHPDQ� )�� /D� 7DUD� &DHVDOSLQHD� VSLQRVD�� HVSHFLH� SURGLJLRVD� SDUD� ORV� VLVWHPDV�
DJULIRUHVWDOHV�HQ�YDOOHV�LQWHUDQGLQRV�SGI��$FWD�1RYD����������ဩ�����

���� 4XLVSH�3DORPLQR�0*��(IHFWR�GH���ELRIHUWLOL]DQWHV�HQ�HO�'HVDUUROOR�GH�3ODQWRQHV�
GH�&DHVDOSLQLDVSLQRVD��0ROLQD��.XQW�D�QLYHO�GH�YLYHUR���������

���� 0HGLQD�0pQGH]�7%��(IHFWR�GH�OD�DSOLFDFLyQ�GH�OHRQDUGLWD�HQ�OD�SULPHUD�HWDSD�GH�
FUHFLPLHQWR�GH�XQD�SODQWDFLyQ�GH�&DHVDOSLQLD�VSLQRVD�7DUD�HQ�+XDUDO��>/LPD@��81$/0��
�������

���� $OOHQ�21��$OOHQ�(.��7KH�/HJXPLQRVDH��D�6RXUFH�%RRN�RI�&KDUDFWHULVWLFV��8VHV��
DQG�1RGXODWLRQ��8QLY�RI�:LVFRQVLQ�3UHVV������������S���

���� 'H�)DULD�6P��/HZLV�*S��6SUHQW� -L��6XWKHUODQG� -P��2FFXUUHQFH� RI�QRGXODWLRQ� LQ�
WKH�/HJXPLQRVDH��1HZ�3K\WRO�����������������±������

���� 2JDWD� *XWLpUUH]� .�� 'LYHUVLGDG� GH� PLFURRUJDQLVPRV� HQ� OD� UL]yIRUD� GH� ©�7DUD�ª�
�&DHVDOSLQLD�VSLQRVD��0ROLQD��.XQW]H��\�VX�HIHFWR�HQ�HO�FUHFLPLHQWR�GHO�FXOWLYR��>/LPD@��
�������

���� 0DQFHUR�/��/D�7DUD��&DHVDOSLQLD�VSLQRVD��HQ�3HU~��%ROLYLD�\�(FXDGRU��$QiOLVLV�
GH� OD� &DGHQD� 3URGXFWLYD� HQ� OD� 5HJLyQ�� 3URJUDPD� 5HJ� (&2%21$�
,17(5&223(5$7,21� >,QWHUQHW@�� )pYU� ����� >FLWp� ��� MDQY� ����@�� 'LVSRQLEOH� VXU��
KWWSV���LGXV�XV�HV�[POXL�KDQGOH�������������

���� ��WK� -(&)$�� 7$5$� *80�� ����� >FLWp� ��� MXLOO� ����@�� 'LVSRQLEOH� VXU��
KWWS���ZZZ�IDR�RUJ�ILOHDGPLQ�XVHUBXSORDG�MHFIDBDGGLWLYHV�GRFV�0RQRJUDSK��$GGLWLYH�
����SGI�

���� 'H� OD�&UX]�/DSD�3��$SURYHFKDPLHQWR� LQWHJUDO�\� UDFLRQDO� GH� OD� WDUD�&DHVDOSLQLD�
VSLQRVD�&DHVDOSLQLD� WLQFWRULD�� 5HY� ,QVW� ,QYHVWLJ� )DF� ,QJ� *HROyJLFD� 0LQHUD� 0HW�
*HRJUiILFD���������������±�����

����� 5RVNRY�<��=DUXFFKL�-��1RYRVHORYD�0��%LVE\�)��&DWDORJXH�RI�/LIHௗ��&DHVDOSLQLD�
VSLQRVD� �0ROLQD�.XQW]H� >,QWHUQHW@�� >FLWp� ��� MDQY� ����@�� 'LVSRQLEOH� VXU��
KWWS���ZZZ�FDWDORJXHRIOLIH�RUJ�FRO�GHWDLOV�VSHFLHV�LG�HE��H�G�D�G�������H��GI���D���
�I�

����� /HZLV� *�� 6FKULUH� %�� 0DFNLQGHU� %�� /RFN� 0�� /HJXPHV� RI� WKH� :RUOG�� 5R\DO�
%RWDQLF�*DUGHQV��.HZ������������S���

����� %DUULJD�5XL]�&$���������

����� 5H\QHO�&��3HQQLQJWRQ�7'��3HQQLQJWRQ�57��0DUFHOR�-/��'D]D�$��ÈUEROHV�~WLOHV�
GHO�$QGH�SHUXDQR��XQD�JXtD�GH�LGHQWLILFDFLyQ��(&2/2*Ë$�\�SURSDJDFLyQ�GH�ODV�HVSHFLHV�
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EY��SKDVHROL�UHYHDOHG�E\�'1$�K\EULGL]DWLRQ�XVLQJ�FKURPRVRPH�DQG�SODVPLG�SUREHV��&DQ�
-�0LFURELRO��DYU���������������ဩ����

������ 2OGUR\G� *('�� 'RZQLH� -$�� &DOFLXP�� NLQDVHV� DQG� QRGXODWLRQ� VLJQDOOLQJ� LQ�
OHJXPHV��1DW�5HY�0RO�&HOO�%LRO��MXLOO��������������ဩ�����

������ 0HUJDHUW� 3�� 8FKLXPL� 7�� $OXQQL� %�� (YDQQR� *�� &KHURQ� $�� &DWULFH� 2�� HW� DO��
(XNDU\RWLF� FRQWURO� RQ�EDFWHULDO� FHOO� F\FOH� DQG� GLIIHUHQWLDWLRQ� LQ� WKH�5KL]RELXP±OHJXPH�
V\PELRVLV��3URF�1DWO�$FDG�6FL�8�6�$�������������������±�������

������ *DJH� '-�� ,QIHFWLRQ� DQG� ,QYDVLRQ� RI� 5RRWV� E\� 6\PELRWLF�� 1LWURJHQ�)L[LQJ�
5KL]RELD� GXULQJ� 1RGXODWLRQ� RI� 7HPSHUDWH� /HJXPHV�� 0LFURELRO� 0RO� %LRO� 5HY�� �� MXLQ�
��������������ဩ������

�
&RPXQLFDFLRQHV�3HUVRQDOHV��
%DUULJD�&�������
+XDPDQL�-��������
�
�
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/D�7DUD�� ��HVW�FXOWLYpH�GHSXLV�GH�QRPEUHXVHV�DQQpHV�GDQV�OHV�

IRUrWV�QDWXUHOOHV��SULQFLSDOHPHQW�SRXU�OD�UpFROWH�GH�VHV�JRXVVHV�HW�GH�VHV�JUDLQHV��

HQ� UDLVRQ� GH� VD� YDOHXU� pOHYpH� GH� VHV� QRPEUHXVHV� XWLOLVDWLRQV� GHSXLV� O
$QWLTXLWp��

&HSHQGDQW�� O
pFRORJLH�HW� O
pWDW�GH�FRQVHUYDWLRQ�GH�VHV� IRUrWV� VRQW�PDO�FRQQXV��/D�

V\PELRVH�P\FRUKL]LHQQH�SHXW� MRXHU�XQ�U{OH�FHQWUDO�GDQV�OD�FURLVVDQFH�SUpFRFH�GH�

FHWWH�OpJXPLQHXVH�HW�FRQVWLWXH�XQ�pOpPHQW�FOp�SRXU�O
DPpOLRUDWLRQ�GHV�SUDWLTXHV�GH�

JHVWLRQ��/¶REMHFWLI�GH�FHWWH�pWXGH�D�pWp�GH�GpFULUH�O¶pWDW�P\FRUKL]LHQ�GH�7DUD�GDQV�

GHV� SODQWDWLRQV� VLWXpHV� DX� 3pURX� HW� G¶pYDOXHU� O¶LPSDFW� P\FRUKL]LHQ� VXU� OD�

FURLVVDQFH�SUpFRFH�GHV�SODQWXOHV�GH�7DUD�HQ�VHUUH��/HV�UpVXOWDWV�RQW�PRQWUp�TXH�OD�

7DUD�pWDLW�SULQFLSDOHPHQW�DVVRFLpH�j�GHV�FKDPSLJQRQV�P\FRUKL]LHQV�DUEXVFXODLUHV�

GH� OD� IDPLOOH� GHV� �� QRWDPPHQW� � VSS�� /D�P\FRUKL]DWLRQ�

FRQWU{OpH� DYHF� OHV� VSRUHV� GH� D� FRQVLGpUDEOHPHQW� DPpOLRUp� OD�

FURLVVDQFH�GH�7DUD�HQ�VHUUH�DLQVL�TXH� O
DEVRUSWLRQ�G
pOpPHQWV�QXWULWLIV� WHOV�TXH� OH�

SKRVSKRUH� �3�� HW� O
D]RWH� �1��� 3DU� FRQVpTXHQW�� � SRXUUDLW� rWUH� FRQVLGpUp�

FRPPH� �IRUWHPHQW� GpSHQGDQW� GHV� P\FRUKL]HV��� &HV� UpVXOWDWV� VRXOLJQHQW� OD�

QpFHVVLWp� GH� SUHQGUH� HQ� FRPSWH� OD� V\PELRVH� P\FRUKL]LHQQH� DUEXVFXODLUH� SRXU�

PDLQWHQLU� GXUDEOHPHQW� OD� SURGXFWLYLWp� HW� OD� VWDELOLWp� GHV� SODQWDWLRQV� GH� 7DUD��

0RWV�FOpV�� ��6\PELRVH�P\FRUKL]LHQQH�j� DUEXVFXOH��'LYHUVLWp��

'pSHQGDQFH�P\FRUKL]LHQQH��



/HV� IRUrWV� VqFKHV� VRQW� OHV� pFRV\VWqPHV� WURSLFDX[� OHV� SOXV� DIIDLEOLV� SDU� OHV� IRUWHV�

SUHVVLRQV� DQWKURSLTXHV�� ,O� D� pWp� UDSSRUWp� TXH� ���� GHV� pFRV\VWqPHV� GH� IRUrWV�

WURSLFDOHV�VqFKHV�RQW�pWp�DIIHFWpV�j�G
DXWUHV�XVDJHV�GX�VRO��HQ�SDUWLFXOLHU�DX�3pURX��

R��OH�SRXUFHQWDJH�GH�SHUWH�D�DWWHLQW����������'HV�IDFWHXUV�DQWKURSLTXHV�� WHOV�TXH�

GHV� SUDWLTXHV� FXOWXUDOHV� QRQ� GXUDEOHV� RX� OD� VXUH[SORLWDWLRQ� G
HVSqFHV� j� KDXWH�

YDOHXU� FRPPHUFLDOH�� RQW� FRQGXLW� j� GHV� SUREOqPHV� GH� UpJpQpUDWLRQ� TXL� RQW� XQ�

LPSDFW�QpJDWLI�VXU�OD�GXUDELOLWp�GH�OD�IRUrW������3DU�H[HPSOH������RQW�VLJQDOp�TX
XQH�

IRUrW�GH� ��0RO���.XQW]H��7DUD��DYDLW�pWp�VRXPLVH�j�GH�IDLEOHV�

QLYHDX[�GH�UpJpQpUDWLRQ�j�$WLTXLSD��3pURX���3OXV�UpFHPPHQW�� LO�D�pWp�VLJQDOp�TXH�

GDQV� OD� SOXSDUW� GHV� SODQWDWLRQV� GH� 7DUD� pYDOXpHV� GDQV� GLIIpUHQWHV� ORFDOLWpV� GX�

3pURX��XQ�SURFHVVXV�GH�UpJpQpUDWLRQ� OLPLWp�DYDLW�pWp�GpWHFWp� FRPPH�FRQVpTXHQFH�

G
XQH�FROOHFWH�H[FHVVLYH�GH�VHPHQFHV�RX�GHV�SUDWLTXHV�GH�VXUSkWXUDJH������/D�7DUD�

HVW� FXOWLYpH� GHSXLV� GH� QRPEUHXVHV� DQQpHV� GDQV� OH� FDGUH� GH� OD� JHVWLRQ� GH� IRUrWV�

QDWXUHOOHV��SULQFLSDOHPHQW�SRXU�OD�FROOHFWH�GH�JRXVVHV�HW�GH�JUDLQHV������%LHQ�TXH�

FHWWH�HVSqFH�IRUHVWLqUH�VRLW�WUqV�DSSUpFLpH�SRXU�VHV�QRPEUHXVHV�XWLOLVDWLRQV�GHSXLV�

O
$QWLTXLWp�� RQ� HQ� VDLW� SHX� VXU� O
pFRORJLH� HW� O
pWDW� GH� FRQVHUYDWLRQ� GHV� IRUrWV� GH�

7DUD�� OLPLWDQW� DLQVL� OH� GpYHORSSHPHQW� GH� SUDWLTXHV� GH� JHVWLRQ� GXUDEOHV� ����� /D�

VWUXFWXUH�GH�OD�SRSXODWLRQ�HW� OHV�PRGqOHV�VSDWLDX[�GHV�FRXYHUWXUHV�IRUHVWLqUHV�RQW�

pWp�ODUJHPHQW�SULV�HQ�FRPSWH�SRXU�pYDOXHU�OHXU�G\QDPLTXH�GH�UpJpQpUDWLRQ������(Q�

JpQpUDO�� FHV� FULWqUHV� UpVXOWHQW� GH� O
HIIHW� HW� GH� O
LQWHUDFWLRQ� HQWUH� OHV� IDFWHXUV�

HQYLURQQHPHQWDX[�� OHV� FDUDFWpULVWLTXHV� GHV� HVSqFHV� G
DUEUHV�� OHV� LQWHUDFWLRQV�



VSpFLILTXHV� HQWUH� SODQWHV�� OHV� LQWHUDFWLRQV� HQWUH� SODQWHV� HW� DQLPDX[� HW� O
LPSDFW�

DQWKURSLTXH�GDQV�OH�WHPSV������'H�QRPEUHXVHV�pWXGHV�RQW�pJDOHPHQW�LQGLTXp�TXH�

OHV� LQWHUDFWLRQV�P\FRUKL]LHQQHV� SHXYHQW� UHQIRUFHU� OHV� IRQFWLRQV� GHV� pFRV\VWqPHV�

HW� OH� VXFFqV�GH� O
pWDEOLVVHPHQW�GHV�SODQWXOHV�� O
XQ�GHV�SURFHVVXV� OHV�SOXV�FULWLTXHV�

TXL� GpWHUPLQHQW� OD� GXUDELOLWp� GHV� pFRV\VWqPHV� �������� %LHQ� TXH� FHUWDLQHV� pWXGHV�

DLHQW� PRQWUp� TXH� OD� FRORQLVDWLRQ� GHV� UDFLQHV� SDU� OHV� FKDPSLJQRQV� P\FRUKL]pV� j�

DUEXVFXOHV��$0��YDULDLW�FRQVLGpUDEOHPHQW�FKH]�&DHVDOSLQLRLGHDH������� LO�Q¶H[LVWH�

DXFXQH� LQIRUPDWLRQ� VXU� O¶pWDW� P\FRUKL]LHQ� GH� HW� VD� GpSHQGDQFH�

P\FRUKL]LHQQH��/HV�REMHFWLIV�GH�FH�FKDSLWUH�pWDLHQW� OHV�VXLYDQWV���L��GpWHUPLQHU�OH�

VWDWXW�P\FRUKL]LHQ�GH�7DUD�GDQV�GHV�SODQWDWLRQV�VLWXpHV�DX�3pURX�HW��LL��pYDOXHU�OHV�

LPSDFWV� P\FRUKL]LHQV� VXU� OD� FURLVVDQFH� SUpFRFH� GHV� SODQWXOHV� GH� 7DUD� HQ� VHUUH��

/
K\SRWKqVH� HVW� TXH� FHWWH� HVSqFH� IRUHVWLqUH� pWDLW� DVVRFLpH� GDQV� OH� FKDPS� DX[�

FKDPSLJQRQV� IRQJLTXHV� HW� TXH� OD� JHVWLRQ� GH� O
LQIHFWLYLWp� GHV� VROV� SDU� OHV�

P\FRUKL]HV� SRXUUDLW� DXJPHQWHU� GXUDEOHPHQW� OD� SURGXFWLYLWp� HW� OD� VWDELOLWp� GHV�

SODQWDWLRQV�GH�7DUD�DX�3pURX��

�

1RXV�DYRQV�SUpOHYpV�GHV�UDFLQHV�����FP�GH�SURIRQGHXU���HW�GHV�JUDLQHV�GH�7DUD�

� �0ROLQD��.XQW]H��SURYHQDQW�GH���SODQWDWLRQV�GLIIpUHQWHV� �QRPPpV�+��HW�

+���GH�7DUD�j�&DQFKDFD\D��GDQV�OD�UpJLRQ�GH�+XDQXFR��6�������������
��:�������

������
��������P�G¶DOWLWXGH���&HV�VLWHV�GH�SUpOHYHPHQW�RQW�pWp�OHV�PrPHV�TXH�FHX[�

G¶�2JDWD�HW�DO���������3RXU�FKDTXH�]RQH��RQW�pWp�FKRLVLV�DX�KDVDUG�FLQT�DUEUHV�GH���

DQV�� HW� SRXU� FKDTXH� DUEUH� �� pFKDQWLOORQV� GH� UDFLQHV� RQW� pWp� SUpOHYpV��



�/HV�pFKDQWLOORQV�GH�UDFLQHV�RQW�pWp�SODFpV�GDQV�GHV�QRXYHDX[�VDFV�HQ�SODVWLTXH�TXL�

RQW�pWp�FRUUHFWHPHQW�pWLTXHWpV�HW�WUDQVSRUWpV�GDQV�XQ�GLVSRVLWLI�GH�UHIURLGLVVHPHQW�

DYHF� GHV� EORFV� GH� JODFH� GH� JHO� SRXU� PDLQWHQLU� OD� WHPSpUDWXUH� j� �� �� &� HQYLURQ��

MXVTX
j� FH� TX
HOOHV� VRLHQW� WUDLWpHV� GDQV� OH� ODERUDWRLUH�� �NJ�GH� JRXVVHV� GH�7DUD� HW�

OHXUV�JUDLQHV�RQW�pWp� UHFROWpHV� DX�SLHGV�GHV�DUEUHV��HQ�FKRLVLVDQW� OHV�SOXV�P�UHV���

�

/D� SDUWLH� H[SpULPHQWDOH� GH� FHWWH� UHFKHUFKH� D� pWp� PHQpH� GDQV� OH� ODERUDWRLUH� GHV�

V\PELRVHV�WURSLFDOHV�HW�PpGLWHUUDQpHQQHV��/670���VXU�OH�FDPSXV�LQWHUQDWLRQDO�GH�

%DLOODUJXHW� j� 0RQWIHUULHU� VXU� OH]� GDQV� OD� YLOOH� GH� 0RQWSHOOLHU� HQ� )UDQFH��

'DQV� OH� ODERUDWRLUH�� OHV� pFKDQWLOORQV� GH� UDFLQHV� RQW� pWp� ODYpV� DYHF� GH� O
HDX� GX�

URELQHW�HW� HQVXLWH�REVHUYp� VRXV�XQ�VWpUpRPLFURVFRSH� �2O\PSXV�6=�+��� UHVHDUFK�

VWHUHRPLFURVFRSH��DYHF�JURVVLVVHPHQW�[��SRXU�GpWHFWHU�OD�SUpVHQFH�GH�QRGXOHV�GH�

5KL]RELXP�HW���RX�P\FRUKL]HV��SXLV�VpFKp�SRXU�O
DQDO\VH�PROpFXODLUH��

�

'HV�UDFLQHV�VqFKHV�RQW�pWp�EUR\pHV�GDQV�GH�O
D]RWH�OLTXLGH�SRXU�KRPRJpQpLVDWLRQ�HW�

O
$'1� D� pWp� H[WUDLW� GDQV� XQ� VRXV�pFKDQWLOORQ� ���� PJ�� HQ� XWLOLVDQW� XQ�

KRPRJpQpLVDWHXU�)DVW3UHS�����03�%LRPHGLFDOV�(XURSH��,OONLUFK��)UDQFH��HW� OH�NLW�

)DVW'1$�63,1��03�%LRPHGLFDOV�(XURSH���VHORQ�OHV�LQVWUXFWLRQV�GX�IDEULFDQW��/D�

TXDOLWp� GHV� H[WUDLWV� G
$'1� RQW� pWp� DPpOLRUpH� SDU� O
DGGLWLRQ� GH� ��� j� ��� PJ� GH�

SRO\YLQ\OSRO\S\UUROLGRQH� �3933�� DX� FRXUV� GH� OD� SUHPLqUH� pWDSH� G¶H[WUDFWLRQ� GH�



O
$'1��7URLV�UpSpWLWLRQV�RQW�pWp�HIIHFWXpHV�SDU�pFKDQWLOORQ�GH�UDFLQH��/
LQWpJULWp�GH�

O
$'1�D�pWp�YpULILpH�VXU�OH�JHO�G
DJDURVH������HW�OD�TXDQWLILFDWLRQ�GH�O
$'1�D�pWp�

UpDOLVpH�HQ�XWLOLVDQW�OH�NLW�GH�GRVDJH�4XDQW�L7���GV'1$�3LFR*UHHQ���,QYLWURJHQ��

6W��$XELQ��)UDQFH���

�

�

/HV� pFKDQWLOORQV� G
$'1� H[WUDLWV� GH� OD� UDFLQH� GH� 7DUD�� RQW� pWp� SXULILpV� SRXU�

DPSOLILHU�OH�JqQH���6�O
$51U��HQ�XWLOLVDQW�GHV�DPRUFHV�VSpFLILTXHV�16���HW�$0/��

�������� DILQ� G
pYDOXHU� OD� GLYHUVLWp� GH� FKDPSLJQRQV� 0$� �*ORPHURP\FRWD���

/HV� DPSOLFRQV� REWHQXV� RQW� pWp� VpTXHQFpV� SDU� OD� FKDvQH� GH� VHTXHQFDJH� REWHQXH�

JUkFH� j� OD� WHFKQRORJLH� 0LVHT� GH� � ��[���� SE�� �*HQRWRXO�� 7RXORXVH��

)UDQFH��� /HV� UpDFWLRQV� GH� 3&5� SRXU� O
DPSOLILFDWLRQ� RQW� pWp� UpDOLVpHV� HQ� GHX[�

pWDSHV�� L�� OD� SUHPLqUH� pWDSH� D� pWp� UpDOLVpH� GDQV� XQ� YROXPH� ILQDO� GH� ��� ȝ/� HQ�

XWLOLVDQW� OHV� DPRUFHV� PRGLILpHV� 16��� ��¶�

FWWWFFFWDFDFJDFJFWFWWFFJDWFW77**$***&$$*7&7**7*&&��¶�� HW�$0/�� ��¶�

JJDJWWFDJDFJWJWJFWFWWFFJDWFW*$$&&&$$$&$&777**777&&��¶�� ���� �0� GH�

FKDFXQ�� �� X/� G
$'1� ��� UpSpWLWLRQV� G
$'1� H[WUDLW� SDU� pFKDQWLOORQ��� ���� X0� GH�

FKDTXH�G173������QJ���P/�GH�%6$��*R7DT��'1$�3RO\PHUDVH����XQLWpV��HW��;�

*UHHQ� *R7DT��� 7DPSRQ� GH� UpDFWLRQ� �3URPHJD�� &KDUERQQLqUHV�� )UDQFH���

/HV�FRQGLWLRQV�GH�OD�3&5�pWDLHQW�OHV�VXLYDQWHV�������&�SHQGDQW���PLQ�����F\FOHV�GH�

��� �� &� SHQGDQW� ��� V�� ��� �� &� SHQGDQW� �� PLQ�� ��� �� &� SHQGDQW� ��V�� XQH� pWDSH�

G
pORQJDWLRQ� ILQDOH�j������&�SHQGDQW���PLQ��7URLV�UpSOLTXHV�GH�3&5�SRXU�FKDTXH�

pFKDQWLOORQ�RQW�pWp�UDVVHPEOpHV��TXL�RQW�pWp�SXULILpV�HQ�XWLOLVDQW�*);�3&5�$'1�HW�



OH� NLW� GH� SXULILFDWLRQ� GH� EDQGHV� j� SDUWLU� GX� JHO� �*(� +HDOWKFDUH� /LIH� 6FLHQFHV��

9OL]\�9LOODFRXEOD\�� )UDQFH�� VXLYDQW� OH� IDEULFDQW�� SRXU� OD� GHX[LqPH� pWDSH�� OHV�

SURGXLWV� GH� 3&5� RQW� pWp� HQYR\pV� DX� VpTXHQoDJH� j� OD� SODWH�IRUPH� *HQRWRXO�

�7RXORXVH��)UDQFH���JUkFH�j�OD�WHFKQRORJLH� ��

�

�

/HV� VpTXHQFHV�G
XQ� EULQ� �16����REWHQXHV�DYHF� OH� VpTXHQoDJH�SDU� OD� WHFKQRORJLH�

,OOXPLQD�RQW�pWp�DQDO\VpHV�HW�OHXU�TXDOLWp�D�pWp�YpULILpH�j�O
DLGH�GX�ORJLFLHO�0RWKXU�

FRQIRUPpPHQW� j� OD� SURFpGXUH� RSpUDWRLUH� VWDQGDUG� SURSRVpH�

�KWWS���ZZZ�PRWKXU�RUJ�ZLNL�0L6HTB623�� ������ WRXWHIRLV�� OD� TXDOLWp� GHV�

VpTXHQFHV� VLWXpHV� DX[� H[WUpPLWpV� GHV� IUDJPHQWV� G
$'1� REWHQXV� D� pWp� YpULILpH� j�

O
DLGH� GH� OD� FRQILJXUDWLRQ� 4��� �FRPPDQGH� WULP�VHTV��� (QVXLWH�� WRXWHV� OHV�

VpTXHQFHV�RQW�pWp�DSSDXYULHV�HQ�FRGHV�EDUUHV�HW�HQ�DPRUFHV�HW�WRXWHV�OHV�VpTXHQFHV�

�����SE��EDVHV�DPELJXsV�RX�KRPRSRO\PqUHV�VXSpULHXUV�j���SE��RQW�pWp�pOLPLQpHV��

(QVXLWH�� XQH� pWDSH� GH� SUp�FODVVLILFDWLRQ� ����� D� pWp� UpDOLVpH� SRXU� pOLPLQHU� OHV�

VpTXHQFHV� HUURQpHV� SUREDEOHPHQW� IRUPpHV� SDU� GHV� HUUHXUV� GH� VpTXHQoDJH�� /HV�

FKLPqUHV�RQW�pJDOHPHQW�pWp�pOLPLQpHV�VXU�OD�EDVH�GH�O¶DOJRULWKPH�G¶8FKLPH�������

(QILQ�� OHV� VpTXHQFHV� RQW� pWp� FODVVLILpHV� HQ� OHV� DOLJQDQW� VXU� XQH� EDVH� GH� GRQQpHV�

EDVpH�VXU�*ORPHURP\FRWD�GH������HW�VXU� OD�PpWKRGH�GH�FODVVLILFDWLRQ�5'3�QDwYH�

PLVH�HQ�°XYUH�GDQV�0RWKXU��FRPPDQGH�FODVVLI\�VHT���7RXWHV�OHV�VpTXHQFHV�QRQ�

*ORPHURP\FRWD� �OLPLWH� GH� FRQILDQFH� ����� DX� QLYHDX� GH� OD� IDPLOOH�� RQW� pWp�

pOLPLQpHV�� /H� UHJURXSHPHQW� GHV� VpTXHQFHV� HQ� XQLWpV� WD[RQRPLTXHV�

RSpUDWLRQQHOOHV� �278�� D� pWp� HIIHFWXp� j� O
DLGH� GH� GLVW�VHTV� HW� GH� FRPPDQGHV� GH�

UHJURXSHPHQW� j� 0RWKXU�� OHV� 278� VROLWDLUHV� pWDQW� pOLPLQpHV�� /H� QRPEUH� GH�



VpTXHQFHV�HQWUH�FKDTXH�pFKDQWLOORQ�D�pWp�QRUPDOLVp�DYHF�OD�FRPPDQGH�VXE�VDPSOH�

��������VpTXHQFHV�SDU�pFKDQWLOORQ���/
pWDSH�GH�VRXV�pFKDQWLOORQQDJH�D�SHUPLV�GH�

UpGXLUH� OH� QRPEUH� GH� IDXVVHV� 278�� FH� TXL� HVW� FUXFLDO� SRXU� REWHQLU� XQH�

FRPSDUDLVRQ� ILDEOH�HQWUH� OHV�pFKDQWLOORQV�������(QILQ�� OHV�278�GpILQLHV�DYHF�XQH�

GLYHUJHQFH�GH�����VLPLOLWXGH�GH������RQW�pWp� VpOHFWLRQQpHV�SRXU�XQH�DIILOLDWLRQ�

WD[RQRPLTXH�j�O
DLGH�GH�OD�FRPPDQGH�FODVVLI\�RWX��

�

�

/HV� JUDLQHV� GH� �� SURYHQDQW� GH� OD� PrPH� SODQWDWLRQ� 7DUD�� RQW� pWp�

VWpULOLVpHV� VXSHUILFLHOOHPHQW�DYHF�GH� O
DFLGH�VXOIXULTXH� FRQFHQWUp�j������+�62���

�����SHQGDQW����PLQ��(QVXLWH��OD�VROXWLRQ�G
DFLGH�D�pWp�UHWLUpH�HW�OHV�JUDLQHV�RQW�pWp�

ULQFpHV�SHQGDQW����K�TXDWUH�IRLV�GDQV�GH�O
HDX�GLVWLOOpH�VWpULOH��(QVXLWH�� LOV�RQW�pWp�

WUDQVIpUpV� GH� PDQLqUH� DVHSWLTXH� GDQV� GHV� ERvWHV� GH� 3pWUL� UHPSOLHV� G
DJDU� j� ��������

�S� �� Y�� HW� RQW� JHUPp� GDQV� OH� QRLU� j� ��� �� &� SHQGDQW� XQH� VHPDLQH�� /HV� JUDLQHV�

JHUPpHV�RQW�pWp�XWLOLVpHV�ORUVTXH�OHV�UDFLQHV�PHVXUDLHQW���j���FP�GH�ORQJXHXU��HW�

RQW�pWp�FXOWLYpHV�GDQV�GHV�SRWV�GH�����FP��UHPSOLV�G
XQ�PpODQJH�GH�VRO�HW�GH�VDEOH�

������Y���Y���

�

/
LQRFXOXP� IRQJLTXH� � D� pWp� SURGXLW� GDQV� GHV� FRQGLWLRQV� D[pQLTXHV�

VHORQ�������&RQVLGpUDQW�TXH���NJ�GH�FHW� LQRFXOXP�FRQWLHQW�����VSRUHV��XQ�VLPSOH�

FDOFXO�D�pWp�HIIHFWXp�SRXU�REWHQLU�OD�TXDQWLWp�QpFHVVDLUH�HQ�IRQFWLRQ�GX�WUDLWHPHQW��

,O�D�pWp�LQRFXOp�GDQV�OHV�SRWV�j�UDLVRQ�GH�������������HW�����VSRUHV�SDU�SRW��(QVXLWH��



OHV�SRWV�RQW�pWp�GLVSRVpV�GDQV�XQ�EORF�FRPSOHW�UDQGRPLVp�DYHF����UpSpWLWLRQV�SDU�

WUDLWHPHQW�� /HV� SODQWHV� RQW� pWp� PDLQWHQXHV� j� OD� OXPLqUH� QDWXUHOOH� �GXUpH� GH� OD�

MRXUQpH� HQYLURQ�� ��K�� WHPSpUDWXUH� PR\HQQH� GH� ��� �� &�� WHPSpUDWXUH� PD[LPDOH�

�MRXU�� GH� ��� �� &� HW� PLQLPDOH� �QXLW�� GH� ��� �� &��� &HOOHV�FL� RQW� pWp� LUULJXpHV�

TXRWLGLHQQHPHQW�DYHF�GH�O
HDX�RVPRWLTXH�VDQV�HQJUDLV��

�

�

/HV�VHPLV�GH�7DUD�RQW�pWp�UpFROWpV�DSUqV���PRLV�GH�FXOWXUH�HW�OHXUV�UDFLQHV�RQW�pWp�

ODYpHV� j� O
HDX� GX� URELQHW��&LQT� VHPLV� GH� � RQW� pWp� SRUWpV� DX� IRXU� �XQH�

VHPDLQH� j� ��� �� &�� SRXU� GpWHUPLQHU� OH� SRLGV� VHF� GH� OD� SDUWLH� DpULHQQH�� /D�

GpWHUPLQDWLRQ�GH�O
D]RWH�HW�GX�SKRVSKRUH�D�pWp�UpDOLVpH�j�SDUWLU�GH�WLVVXV�YpJpWDX[�

FRPPH� GpFULW� GDQV� ������ /D� FRORQLVDWLRQ�0$� D� pWp� pYDOXpH� FRPPH� GpFULW� GDQV�

�����HQ�XWLOLVDQW�OD�FRORUDWLRQ�DX�EOHX�WU\SDQ�HW�OD�GpSHQGDQFH�P\FRUKL]LHQQH�GH�

� D� pWp� H[SULPpH� HQ� SRXUFHQWDJH� GH� OD� GLIIpUHQFH� HQWUH� OD� ELRPDVVH� WRWDOH�

G¶XQH� SODQWH� P\FRUKL]pH� HW� OD� ELRPDVVH� WRWDOH� G¶XQH� SODQWH� QRQ� P\FRUKL]pH�

GLYLVpH� SDU� OD� ELRPDVVH� WRWDOH� GH� OD� SODQWH� P\FRUKL]pH� ������ /D� ORQJXHXU� GHV�

UDFLQHV� GHV� SODQWHV� UHVWDQWHV� D� pWp� pYDOXpH� VHORQ� ����� (QILQ�� OHV� UDFLQHV� RQW� pWp�

SRUWpHV�DX�IRXU��SHQGDQW�XQH�VHPDLQH�j������&��SRXU�rWUH�VpFKpHV��SXLV�SHVpHV��

�

�

7RXWHV�OHV�GRQQpHV�RQW�pWp�WUDLWpHV�DYHF�XQH�DQDO\VH�GH�YDULDQFH�XQLGLUHFWLRQQHOOH�

�$129$���/HV�PR\HQQHV�RQW�pWp�FRPSDUpHV�j�O
DLGH�GX�WHVW�GH�1HZPDQ�.HXO��S�

��������



�

'DQV� OHV� GHX[� SODQWDWLRQV�+�� HW�+��� OHV� DUEUHV� pFKDQWLOORQQpV� QH� SUpVHQWHQW� SDV�

HFWRPLFRUKL]HV�RX�GH�QRGXOHV�5KL]RELXP�VXU�OHV�UDFLQHV�GH�7DUD�UHFXHLOOLHV��FH�TXL�

LQGLTXH� XQ� pWDW� V\PELRWLTXH� VSpFLILTXH� 0$� GH� OD� 7DUD�� /D� GLYHUVLWp� GH�

FKDPSLJQRQV�0$�HQUHJLVWUp�GDQV�OHV�UDFLQHV�D�PRQWUp�XQH�SUpGRPLQDQFH�GH�7DUD�

SRXU� OD� IDPLOOH� *ORPHUDFHDH� ����� GHV� VpTXHQFHV��� QRWDPPHQW� DVVRFLp� j�

5KL]RSKDJXV��6FOHURF\VWLV�HW�*ORPHUDFHDH�LQFHUWDH�GH��)LJ�������/HV�*ORPHUDFHDH�

VRQW�OHV�SOXV�ODUJHPHQW�GLVWULEXpV�GDQV�OHV�pFRV\VWqPHV�������DYHF�GHV�HVSqFHV�0$�

�SDU�H[HPSOH�)XQQHOLIRUPLV�PRVVHDH�HW� ���PRQWUDQW�XQH� UpSDUWLWLRQ�

JpRJUDSKLTXH� SRWHQWLHOOHPHQW� H[WUrPHPHQW� LPSRUWDQWH� UpVXOWDQW� G
XQ�PDQTXH�GH�

VSpFLDOLVDWLRQ� GHV� FRQGLWLRQV� HQYLURQQHPHQWDOHV� ������ /D� FRPPXQDXWp� GHV�

FKDPSLJQRQV�P\FRUKL]LHQV�DVVRFLpH� �GDQV�FHWWH�pWXGH�HVW�HQ�DFFRUG�DYHF�

FHX[� HQUHJLVWUpV� GDQV� O
DUEUH� � DSSDUWHQDQW� DXVVL� j� OD� VRXV�

IDPLOOH�&DHVDOSLQDFHDH� ����� GHV� OpJXPLQHXVH� VFOHURSK\WHV��/D� SUpGRPLQDQFH� GH�

� VSS�� ����� GHV� VpTXHQFHV�� SHXW� VXJJpUHU� XQ� U{OH� IRQFWLRQQHO�

LPSRUWDQW�HQ� UHODWLRQ�DYHF� OD�FXOWXUH�GH�7DUD��3DU�FRQVpTXHQW��XQH�VRXFKH�GH�

� D� pWp� XWLOLVpH� GDQV� GHV� H[SpULHQFHV� GH� P\FRUKL]DWLRQ� FRQWU{OpH� SRXU�

pYDOXHU� OHV� HIIHWV� VXU� OD� FURLVVDQFH� GHV� FXOWXUHV� HW� OD� QXWULWLRQ�� 'H� QRPEUHXVHV�

pWXGHV� RQW� PRQWUp� O
HIIHW� EpQpILTXH� GH� � VXU� OD� FURLVVDQFH� G
DXWUHV�

HVSqFHV�G
DUEUHV�GDQV�GHV�FRQGLWLRQV�FRQWU{OpHV���������HW�DSUqV�OD�SODQWDWLRQ�GDQV�

OH� GRPDLQH� ���������'DQV� OD� SUpVHQWH� pWXGH�� O
LQRFXODWLRQ� DYHF� OHGLW� FKDPSLJQRQ�

P\FRUKL]LHQ�D�DXJPHQWp�GH�PDQLqUH�VLJQLILFDWLYH�OD�FURLVVDQFH�GHV�VHPLV�7DUD�SDU�

UDSSRUW�DX[�SODQWHV�QRQ�LQRFXOpV��/H�WUDLWHPHQW�FRUUHVSRQGDQW�j�O
LQRFXODWLRQ�DYHF�

����VSRUHV�SDU�UDSSRUW�D�PLV�HQ�pYLGHQFH�XQH�DXJPHQWDWLRQ�SDU�����GX�SRLGV�VHF�



GH� OD� SDUWLH� UDFLQDLUH� SDU� UDSSRUW� DX� WpPRLQ�� 3RXU� OD� ELRPDVVH� DpULHQQH�� OD�

ELRPDVVH�WRWDOH�HW�OD�ORQJXHXU�UDFLQDLUH��O¶DXJPHQWDWLRQ�SDU�UDSSRUW�DX�WpPRLQ�HVW�

UHVSHFWLYHPHQW�GH�����������HW������WDEOHDX�����

7RXWHV� OHV� SODQWHV� LQRFXOpHV� DYDLHQW� DXVVL� XQH� WHQHXU� HQ� QXWULPHQWV� �D]RWH� HW�

SKRVSKRUH��VLJQLILFDWLYHPHQW�SOXV�pOHYpHV�TXH�OH�WpPRLQ�QRQ�LQRFXOp��VDXI�SRXU�OH�

WUDLWHPHQW� LQRFXOp� DYHF� ���� VSRUHV�� FKH]� TXL� OD� WHQHXU� HQ� SKRVSKRUH� �OD� SDUWLH�

UDFLQH��pWDLW�VHPEODEOH�j�FHOOH�GX�WpPRLQ���7DEOHDX�����

/D�GpSHQGDQFH�PLFRUK\]LHQQH�V¶HVW�DYpUpH�pOHYpH�DYHF�XQ�QLYHDX�G¶HQYLURQ������

FH� TXL� SRXUUDLW� FODVVHU� � FRPPH� ©� PLFRUULWLTXH� REOLJDWRLUH� ª� ����� RX�

©IRUWHPHQW�GpSHQGDQWV�DX[�P\FRUKL]HV�ª�������

'DQV� O
HQVHPEOH�� OHV� UpVXOWDWV� VXJJqUHQW� TXH� OD� JHVWLRQ� GH� O¶LQIHFWLRVLWp�

PLFRUULWLTXH� GHV� VROV� j� WUDYHUV� XQH� PLFRUUL]DWLRQ� FRQWU{OpH�� SRXUUDLW� UHSUpVHQWHU�

XQH� VWUDWpJLH� HIILFDFH� SRXU� DPpOLRUHU� OD� FURLVVDQFH� GHV� SODQWDWLRQV� GH� 7DUD�� 3DU�

FRQVpTXHQW��FHV�UpVXOWDWV�VRXOLJQHQW�OD�QpFHVVLWp�G¶HQYLVDJHU�OD�V\PELRVH�$0�SRXU�

PDLQWHQLU�GXUDEOHPHQW�OD�SURGXFWLYLWp�HW�OD�VWDELOLWp�GHV�SODQWDWLRQV�GH� ��

�

�

�

�

�

�

�

�

�

�



�����������������D����� �������������E� �������������E� �������������E�

�������������D� �������������E� �������������E� �������������E�

�������������D� ��������������D� �������������E� �������������E�

�������������D� �������������E� �������������EF� �������������F�

�� ������������D� �����������D� �����������D�

������������D� ������������E� ������������EF� ������������F�

������������D� ������������E� ������������E� ������������E�

������������D� ������������E� ������������EF� ������������F�

������������D� ������������D� ������������E� �����������E�

����(UUHXU�VWDQGDUG������/HV�GRQQpHV�GH�OD�PrPH�OLJQH�VXLYLH�GH�OD�PrPH�OHWWUH�QH�VRQW�SDV�VLJQLILFDWLYHPHQW�GLIIpUHQWHV�VHORQ�OH�WHVW�GH�1HZPDQ�
.HXO��3�������
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���� 3RUWLOOR�4XLQWHUR�&$��6iQFKH]�$]RIHLID�*$��([WHQW�DQG�FRQVHUYDWLRQ�RI�WURSLFDO�
GU\�IRUHVWV�LQ�WKH�$PHULFDV��%LRORJLFDO�&RQVHUYDWLRQ��MDQY����������������ဩ�����

���� 9DUJKHVH� $�� 7LFNWLQ� 7�� 0DQGOH� /�� 1DWK� 6�� $VVHVVLQJ� WKH� (IIHFWV� RI� 0XOWLSOH�
6WUHVVRUV�RQ�WKH�5HFUXLWPHQW�RI�)UXLW�+DUYHVWHG�7UHHV�LQ�D�7URSLFDO�'U\�)RUHVW��:HVWHUQ�
*KDWV��,QGLD��3/26�21(�����PDUV�������������ဩ�����

���� %DODJXHU�/��$UUR\R�*DUFtD�5��-LPpQH]�3��-LPpQH]�0'��9LOOHJDV�/��&RUGHUR�,��HW�
DO�� )RUHVW� UHVWRUDWLRQ� LQ� D� IRJ� RDVLV�� HYLGHQFH� LQGLFDWHV� QHHG� IRU� FXOWXUDO� DZDUHQHVV� LQ�
FRQVWUXFWLQJ�WKH�UHIHUHQFH��3/R6�21(������������H��������

���� &RUGHUR� ,�� -LPpQH]� 0'�� 'HOJDGR� -$�� 9LOOHJDV� /�� %DODJXHU� /�� 6SDWLDO� DQG�
GHPRJUDSKLF�VWUXFWXUH�RI�7DUD�VWDQGV��&DHVDOSLQLD�VSLQRVD��LQ�3HUX��,QIOXHQFH�RI�SUHVHQW�
DQG�SDVW�IRUHVW�PDQDJHPHQW��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��RFW������������ဩ�����

���� /DUUHD�0��/D�7DUD��JXDUDQJR� R� WD\D� �&DHVDOSLQLD�6SLQRVD�� HQ� OD� UHJLyQ�DQGLQD��
&ULWHULRV�DPELHQWDOHV�SDUD�VX�DSURYHFKDPLHQWR�\�PDQHMR�VXVWHQWDEOHV�HQ�%ROLYLD��(FXDGRU�
\�3HU~��6HFUHWDUtD�*HQHUDO�GH� OD�&RPXQLGDG�$QGLQD��3URJUDPD�5HJLRQDO�(&2%21$�±�
,17(5&223(5$7,21�� ����� >FLWp� �� DR�W� ����@�� 'LVSRQLEOH� VXU��
KWWS���ZZZ�DVRFDP�RUJ�QRGH�������

���� 1LNODV�.-��0LGJOH\�--��5DQG�5+��7UHH�VL]H�IUHTXHQF\�GLVWULEXWLRQV��SODQW�GHQVLW\��
DJH�DQG�FRPPXQLW\�GLVWXUEDQFH��(FRORJ\�/HWWHUV�����DYU��������������ဩ�����

���� :LHJDQG� 7�� 0RORQH\� .$�� 5LQJV�� FLUFOHV�� DQG� QXOO�PRGHOV� IRU� SRLQW� SDWWHUQ�
DQDO\VLV�LQ�HFRORJ\��2LNRV����IpYU����������������ဩ�����

���� 'LFNLH� ,$�� .RLGH� 57�� 6WHLQHU� .&�� ,QIOXHQFHV� RI� (VWDEOLVKHG� 7UHHV� RQ�
0\FRUUKL]DV�� 1XWULWLRQ�� DQG� *URZWK� RI� 4XHUFXV� 5XEUD� 6HHGOLQJV�� (FRORJLFDO�
0RQRJUDSKV����QRY���������������ဩ�����

���� YDQ�GHU�+HLMGHQ�0*$��.OLURQRPRV�-1��8UVLF�0��0RXWRJOLV�3��6WUHLWZROI�(QJHO�
5��%ROOHU�7��HW�DO��0\FRUUKL]DO�IXQJDO�GLYHUVLW\�GHWHUPLQHV�SODQW�ELRGLYHUVLW\��HFRV\VWHP�
YDULDELOLW\�DQG�SURGXFWLYLW\��1DWXUH��QRY������������������ဩ�����

����� ,EixH]�%��*yPH]�$SDULFLR�/��ÈYLOD�-0��3pUH]�5DPRV�,0��*DUFtD�/9��0DUDxyQ�
7�� ,PSDFW� RI� WUHH� GHFOLQH� RQ� VSDWLDO� SDWWHUQV� RI� VHHGOLQJ�P\FRUUKL]D� LQWHUDFWLRQV��
,PSOLFDWLRQV� IRU� UHJHQHUDWLRQ� G\QDPLFV� LQ� 0HGLWHUUDQHDQ� IRUHVWV�� )RUHVW� (FRORJ\� DQG�
0DQDJHPHQW����RFW�����������ဩ����

����� )ULRQL�/��0LQDVLDQ�+��9ROIRYLF]�5��$UEXVFXODU�P\FRUUKL]DH�DQG�HFWRP\FRUUKL]DH�
LQ� QDWLYH� WUHH� OHJXPHV� LQ� 8UXJXD\�� )RUHVW� (FRORJ\� DQG� 0DQDJHPHQW�� �� PDUV�
��������������ဩ����

����� 6LPRQ�/��/DORQGH�0��%UXQV�7'��6SHFLILF�DPSOLILFDWLRQ�RI���6�IXQJDO�ULERVRPDO�
JHQHV� IURP� YHVLFXODU�DUEXVFXODU� HQGRP\FRUUKL]DO� IXQJL� FRORQL]LQJ� URRWV�� $SSO� (QYLURQ�
0LFURELRO��MDQY���������������ဩ����



����� /HH� -�� /HH� 6�� <RXQJ� -3:�� ,PSURYHG� 3&5� SULPHUV� IRU� WKH� GHWHFWLRQ� DQG�
LGHQWLILFDWLRQ� RI� DUEXVFXODU� P\FRUUKL]DO� IXQJL�� )(06� 0LFURELRO� (FRO�� DR�W�
��������������ဩ�����

����� .R]LFK�--��:HVWFRWW�6/��%D[WHU�17��+LJKODQGHU�6.��6FKORVV�3'��'HYHORSPHQW�RI�
D�GXDO�LQGH[�VHTXHQFLQJ�VWUDWHJ\�DQG�FXUDWLRQ�SLSHOLQH�IRU�DQDO\]LQJ�DPSOLFRQ�VHTXHQFH�
GDWD� RQ� WKH� 0L6HT� ,OOXPLQD� VHTXHQFLQJ� SODWIRUP�� $SSO� (QYLURQ� 0LFURELRO�� VHSW�
����������������ဩ�����

����� +XVH�60��:HOFK�'0��0RUULVRQ�+*��6RJLQ�0/��,URQLQJ�RXW�WKH�ZULQNOHV� LQ�WKH�
UDUH� ELRVSKHUH� WKURXJK� LPSURYHG� 278� FOXVWHULQJ�� (QYLURQ� 0LFURELRO�� MXLOO�
���������������ဩ�����

����� (GJDU� 5&�� +DDV� %-�� &OHPHQWH� -&�� 4XLQFH� &�� .QLJKW� 5�� 8&+,0(� LPSURYHV�
VHQVLWLYLW\� DQG� VSHHG� RI� FKLPHUD� GHWHFWLRQ�� %LRLQIRUPDWLFV�� ��� DR�W�
����������������ဩ������

����� .U�JHU� 0�� .U�JHU� &�� :DONHU� &�� 6WRFNLQJHU� +�� 6FK��OHU� $�� 3K\ORJHQHWLF�
UHIHUHQFH�GDWD�IRU�V\VWHPDWLFV�DQG�SK\ORWD[RQRP\�RI�DUEXVFXODU�P\FRUUKL]DO�IXQJL�IURP�
SK\OXP�WR�VSHFLHV�OHYHO��1HZ�3K\WRORJLVW����PDUV����������������ဩ�����

����� *LKULQJ�70��*UHHQ� 6-��6FKDGW�&:��0DVVLYHO\� SDUDOOHO� U51$�JHQH� VHTXHQFLQJ�
H[DFHUEDWHV� WKH� SRWHQWLDO� IRU� ELDVHG� FRPPXQLW\� GLYHUVLW\� FRPSDULVRQV� GXH� WR� YDULDEOH�
OLEUDU\�VL]HV��(QYLURQ�0LFURELRO��IpYU���������������ဩ�����

����� 6DQRQ�$��/H�FRQFHSW�GH�QLFKH� pFRORJLTXH�DVVRFLp�j� OD�FR�H[LVWHQFH�GHV� HVSqFHV�
YpJpWDOHVௗ��PLVH� HQ� pYLGHQFH� GX� U{OH� GH� OD� V\PELRVH�P\FRUKL]LHQQH� HW� GH� VD�PLFURIORUH�
DVVRFLpH� GDQV� OD� VWUXFWXUDWLRQ� GH� OD� VWUDWH� KHUEDFpH� HQ� PLOLHX� WURSLFDO�� +HQUL� 3RLQFDUp��
1DQF\�,���������

����� %pFDUG�*��)RUWLQ�-$��(DUO\�HYHQWV�RI�YHVLFXODU±DUEXVFXODU�P\FRUUKL]D�IRUPDWLRQ�
RQ�5L�7�'1$�WUDQVIRUPHG�URRWV��1HZ�3K\WRORJLVW����IpYU����������������ဩ����

����� %RXGLDI�,��%DXGRLQ�(��6DQJXLQ�+��%HGGLDU�$��7KLRXORXVH�-��*DOLDQD�$��HW�DO��7KH�
H[RWLF� OHJXPH�WUHH�VSHFLHV��$FDFLD�PHDUQVLL��DOWHUV�PLFURELDO�VRLO� IXQFWLRQDOLWLHV�DQG� WKH�
HDUO\�GHYHORSPHQW�RI�D�QDWLYH�WUHH�VSHFLHV��4XHUFXV�VXEHU��LQ�1RUWK�$IULFD��6RLO�%LRORJ\�
DQG�%LRFKHPLVWU\����RFW������������ဩ����

����� 2XDKPDQH�/��+DILGL�0��3OHQFKHWWH�&��.LVD�0��%RXPH]]RXJK�$��7KLRXORXVH�-��HW�
DO��/DYDQGXOD�VSHFLHV�DV�DFFRPSDQ\LQJ�SODQWV� LQ�&XSUHVVXV�UHSODQWLQJ�VWUDWHJLHV��(IIHFW�
RQ� SODQW� JURZWK�� P\FRUUKL]DO� VRLO� LQIHFWLYLW\� DQG� VRLO� PLFURELDO� FDWDEROLF� GLYHUVLW\��
$SSOLHG�6RLO�(FRORJ\����GpF���������������ဩ����

����� 3OHQFKHWWH�&��)RUWLQ�-$��)XUODQ�9��*URZWK�UHVSRQVHV�RI�VHYHUDO�SODQW�VSHFLHV� WR�
P\FRUUKL]DH�LQ�D�VRLO�RI�PRGHUDWH�3�IHUWLOLW\��3ODQW�6RLO����MXLQ���������������ဩ������

����� 2SLN�0�� 9DQDWRD� $�� 9DQDWRD� (��0RRUD�0�� 'DYLVRQ� -�� .DOZLM� -0�� HW� DO�� 7KH�
RQOLQH� GDWDEDVH� 0DDUM$0� UHYHDOV� JOREDO� DQG� HFRV\VWHPLF� GLVWULEXWLRQ� SDWWHUQV� LQ�
DUEXVFXODU�P\FRUUKL]DO�IXQJL��*ORPHURP\FRWD���1HZ�3K\WRO��RFW����������������ဩ�����

����� 5RVHQGDKO� 6�� 0F*HH� 3�� 0RUWRQ� -%�� /DFN� RI� JOREDO� SRSXODWLRQ� JHQHWLF�
GLIIHUHQWLDWLRQ� LQ� WKH� DUEXVFXODU�P\FRUUKL]DO� IXQJXV�*ORPXV�PRVVHDH� VXJJHVWV� D� UHFHQW�



UDQJH�H[SDQVLRQ�ZKLFK�PD\�KDYH�FRLQFLGHG�ZLWK�WKH�VSUHDG�RI�DJULFXOWXUH��0RO�(FRO��RFW�
����������������ဩ�����

����� 0DQDXW�1��6DQJXLQ�+��2XDKPDQH�/��%UHVVDQ�0��7KLRXORXVH�-��%DXGRLQ�(��HW�DO��
3RWHQWLDOLWLHV� RI� HFRORJLFDO� HQJLQHHULQJ� VWUDWHJ\�EDVHG�RQ�QDWLYH� DUEXVFXODU�P\FRUUKL]DO�
FRPPXQLW\� IRU� LPSURYLQJ� DIIRUHVWDWLRQ� SURJUDPV� ZLWK� FDURE� WUHHV� LQ� GHJUDGHG�
HQYLURQPHQWV��(FRORJLFDO�(QJLQHHULQJ��MXLQ������������ဩ����

����� 'XSRQQRLV� 5�� 3OHQFKHWWH� &�� $� P\FRUUKL]D� KHOSHU� EDFWHULXP� HQKDQFHV�
HFWRP\FRUUKL]DO� DQG� HQGRP\FRUUKL]DO� V\PELRVLV� RI� $XVWUDOLDQ� $FDFLD� VSHFLHV��
0\FRUUKL]D��DYU��������������ဩ�����

����� 'DELUH�$3��+LHQ�9��.LVD�0��%LOJR�$��6DQJDUH�.6��3OHQFKHWWH�&��HW�DO��5HVSRQVHV�
RI� VRLO� PLFURELDO� FDWDEROLF� GLYHUVLW\� WR� DUEXVFXODU� P\FRUUKL]DO� LQRFXODWLRQ� DQG� VRLO�
GLVLQIHFWLRQ��0\FRUUKL]D��VHSW���������������ဩ�����

����� .LVD� 0�� 6DQRQ� $�� 7KLRXORXVH� -�� $VVLJEHWVH� .�� 6\OOD� 6�� 6SLFKLJHU� 5�� HW� DO��
$UEXVFXODU�P\FRUUKL]DO�V\PELRVLV�FDQ�FRXQWHUEDODQFH�WKH�QHJDWLYH�LQIOXHQFH�RI�WKH�H[RWLF�
WUHH�VSHFLHV�(XFDO\SWXV�FDPDOGXOHQVLV�RQ�WKH�VWUXFWXUH�DQG�IXQFWLRQLQJ�RI�VRLO�PLFURELDO�
FRPPXQLWLHV�LQ�D�VDKHOLDQ�VRLO��)(06�0LFURELRO�(FRO��RFW��������������ဩ�����

����� 'XSRQQRLV�5��3OHQFKHWWH�&��3ULQ�<��'XFRXVVR�0��.LVD�0��%k�$0��HW�DO��8VH�RI�
P\FRUUKL]DO� LQRFXODWLRQ� WR� LPSURYH� UHDIIRUHVWDWLRQ� SURFHVV� ZLWK� $XVWUDOLDQ� $FDFLD� LQ�
6DKHOLDQ�HFR]RQHV��(FRORJLFDO�(QJLQHHULQJ��MDQY���������������ဩ�����

����� %LOJR�$��6DQJDUH�6.��7KLRXORXVH�-��3ULQ�<��+LHQ�9��*DOLDQD�$��HW�DO��5HVSRQVH�RI�
QDWLYH�VRLO�PLFURELDO�IXQFWLRQV�WR�WKH�FRQWUROOHG�P\FRUUKL]DWLRQ�RI�DQ�H[RWLF�WUHH�OHJXPH��
$FDFLD�KRORVHULFHD�LQ�D�6DKHOLDQ�HFRV\VWHP��0\FRUUKL]D����DYU���������������ဩ�����

����� %UXQGUHWW� 0�� 0\FRUUKL]DV� LQ� 1DWXUDO� (FRV\VWHPV�� ,Q�� $GYDQFHV� LQ� (FRORJLFDO�
5HVHDUFK� >,QWHUQHW@�� (OVHYLHU�� ����� >FLWp� ��� MXLOO� ����@�� S�� ���ဩ����� 'LVSRQLEOH� VXU��
KWWS���OLQNLQJKXE�HOVHYLHU�FRP�UHWULHYH�SLL�6�����������������

����� +DEWH� 0�� 0DQMXQDWK� $�� &DWHJRULHV� RI� YHVLFXODU�DUEXVFXODU� P\FRUUKL]DO�
GHSHQGHQF\�RI�KRVW�VSHFLHV��0\FRUUKL]D����VHSW������������ဩ�����

�
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�



/D�GLYHUVLWp�GHV�UKL]RELXPV�DVVRFLpV�j�OD�FXOWXUH�GH�7DUD�D�pWp�pWXGLpH�j�SDUWLU�GH�

QRGXOHV�GH�SRLV� �XQH�OpJXPLQHXVH�TXL�SRXVVH�IDFLOHPHQW�GDQV�OHV�

SODQWDWLRQV� RX� OHV� IRUrWV� QDWXUHOOHV� GH� 7DUD�� /H� SRLV� D� pWp� XWLOLVp� FRPPH� SODQWH�

SLqJH� SRXU� FHWWH� H[SpULHQFH� FDU� DXFXQ� QRGXOH� Q
D� pWp� WURXYp� GDQV� OHV� UDFLQHV� GH�

7DUD�TXL�RQW�pWp�FXOWLYpHV�HQ�VHUUH�RX� ELHQ�TX¶LOV�SURYLHQQHQW�GX�PrPH�

VLWH� G¶pWXGH� R�� 2JDWD� HW� DO� ������� � DYDLW� GpFHOp� GHV� QRGXOHV�� 2Q� D� REWHQX� ���

VRXFKHV�GH�QRGXOHV�GH�SRLV��TXL�RQW�pWp�FDUDFWpULVpHV�SDU�O
DQDO\VH�GHV�UpJLRQV�GH�

WUDQVFULSWLRQ� SDUWLHOOH� LQWHUQHV� GX� ULERVRPH� �,76�� ��6���6�� VpTXHQFpHV� HW�

DQDO\VpHV�SK\ORJpQpWLTXHPHQW��6XU�FHV����VRXFKHV�VpTXHQFpHV�����SURYLHQQHQW�GH�

QRGXOHV�GH�SRLV�FXOWLYpV�GDQV�GHV�VROV�UpFROWpV�GDQV�OD�OLJQpH�GH�SODQWDWLRQ�GH�7DUD�

�VROV�GX�WUDLWHPHQW�/������QRGXOHV�GH�SRLV�FXOWLYpV�GDQV�GHV� VROV�HQWUH���UDQJpHV�

G¶DUEUHV�SODQWpV��VROV�GH�WUDLWHPHQW�,/��HW����QRGXOHV�GH�SRLV�FXOWLYpV�GDQV�GHV�VROV�

VXU� OHTXHOV� Q¶D� MDPDLV� pWp� FXOWLYpH� DXSDUDYDQW� OD� 7DUD� �WUDLWHPHQW�23���7RXV� OHV�

LVRODWV�RQW�pWp�LGHQWLILpV�FRPPH�pWDQW� �VSS��/
DUEUH�SK\ORJpQpWLTXH�D�pWp�

REWHQX�j�SDUWLU�GHV����VpTXHQFHV�SDUWLHOOHV�G
,76��PRQWUDQW���JURXSHV�HW���JURXSH�

XQLTXH� LVROp�23����/HV�JURXSHV���HW���VRQW�FRPSRVpV�H[FOXVLYHPHQW�GH�VRXFKHV�

UKL]RELHQQHV� UpFXSpUpHV�HW� LVROpHV�SURYHQDQW�GH� OD� OLJQH�SODQWpH�GH�7DUD� �/���/H�

JURXSH���FRPSUHQG� OHV�VRXFKHV�GH�UKL]RELXP�UpFXSpUpHV�HW� LVROpHV�GH� OD� OD� OLJQH�

SODQWpH�GH�7DUD��/��HW�HQWUH�GHX[�OLJQHV��,/���/H�JURXSH���FRPSUHQG�OHV�VRXFKHV�



UKL]RELDOHV�UpFXSpUpHV�HW�LVROpHV�GH�O
LQWHUOLJQH�GH�OD�SODQWDWLRQ�GH�7DUD��,/��HW�G
XQ�

FKDPS�VLWXp�j�O
H[WpULHXU�GH�OD�SODQWDWLRQ�R��OH�7DUD�Q
D�MDPDLV�D�pWp�FXOWLYp��23���

8QH�JUDQGH�GLYHUVLWp�GH�UKL]RELD�UpFXSpUpV�j�SDUWLU�GH�SRLV�FRPPH�SODQWH�SLqJH�D�

pWp�REVHUYpH�HW�OD�SOXV�JUDQGH�GLYHUVLWp�GH�VRXFKHV�LVROpHV�D�pWp�REWHQXH�j�SDUWLU�GH�

VRO�VRXV�O¶LQIOXHQFH�GLUHFW�GH�OD�7DUD��/���

0RWV�FOpV�� ��'LYHUVLWp�UKL]RELHQQH��

�

/D�7DUD�HVW�XQH�HVSqFH� IRUHVWLqUH�FRQVLGpUpH�FRPPH�QRQ� OLJQHXVH��RULJLQDLUH�GX�

3pURX�� TXL� SRXVVH� GDQV� GHV� VROV� SDXYUHV� HW� VDQV� EHDXFRXS� G¶LUULJDWLRQ�� $LQVL��

GHSXLV�O
$QWLTXLWp��FHWWH�SODQWH�HVW�XWLOLVpH�SRXU�OD�SURWHFWLRQ�GHV�VROV��(Q�SOXV�GH�

SRVVpGHU� G¶DXWUHV� FDUDFWpULVWLTXHV� LQWpUHVVDQWHV� WHOOHV� TXH� VRQ� SRXYRLU� WDQQLTXH�

�GDQV� VHV� JRXVVHV�� HW� VRQ� pSDLVVLVVDQW� QDWXUHO� �GDQV� VHV� JUDLQHV�� TXL� HQ� IRQW� XQ�

JUDQG�LQWpUrW�pFRQRPLTXH��

�

/D�GHPDQGH�GH� OD�7DUD�HVW�HQ�DXJPHQWDWLRQ��QRWDPPHQW� OD� IDULQH�GH�7DUD��FDU� LO�

V
DJLW� G
XQ� LQWUDQW� G
RULJLQH� RUJDQLTXH� UDUH� VXU� OHV�PDUFKpV� LQWHUQDWLRQDX[��eWDQW�

GRQQp� TXH� OH�3pURX� HVW� OH� SOXV� JUDQG�SURGXFWHXU� GH� 7DUD� DX�PRQGH�� OD�PDMHXUH�

SDUWLH� GH� OD� SURGXFWLRQ� SURYLHQW� GH� IRUrWV� QDWXUHOOHV�� VDQV� V\VWqPH� GH� JHVWLRQ�

DGpTXDW� �pODJDJH�� IHUWLOLVDWLRQ�� LUULJDWLRQ�� PHWWDQW� HQ� SpULO� VD� SURGXFWLRQ�� /D�

FRQVpTXHQFH� QpJDWLYH� HVW� XQ� PDQTXH� G
DSSURYLVLRQQHPHQW� SRXU� UpSRQGUH� DX[�

EHVRLQV� GX� PDUFKp�� 3RXU� FH� IDLUH�� GHV� SURMHWV� GH� V\VWqPHV� DJURIRUHVWLHUV� VRQW�

DFWXHOOHPHQW�SURPXV�DYHF�FHWWH�FXOWXUH�DILQ�GH�UpSRQGUH�DX[�EHVRLQV�UHTXLV��



�

&HV�QRXYHOOHV�SODQWDWLRQV�HQ�V\VWqPHV�DJURIRUHVWLHUV�� LPSODQWpHV�GDQV� OHV�YDOOpHV�

LQWHU�DQGLQHV�HW� VXU� OH� OLWWRUDO��SHUPHWWHQW� OH�GpYHORSSHPHQW�pFRQRPLTXH� ORFDO�HW�

UpJLRQDO�� $LQVL�� LO� SHUPHW� DX[� DJULFXOWHXUV� GH� FXOWLYHU� OHXUV� SURGXLWV� DJULFROHV�

WUDGLWLRQQHOV��EDQDQHV�ELRORJLTXHV��FDFDR������FHUWDLQHV�JUDPLQpHV�WHOOHV�TXH�OH�EOp�

HW�O¶RUJH������FHUWDLQHV�FXOWXUHV�IRXUUDJqUHV�WHOOHV�TXH�OD�OX]HUQH��OH�IRLQ��OD�IpWXTXH�

HW�O¶DYRLQH�����HW�TXHOTXHV�DUEUHV�IUXLWLHUV�DYHF�OD�7DUD��FHFL�HVW�G��j�OD�IRUPH�GH�OD�

UDFLQH�GH�OD�7DUD�TXL�QH�FRQFXUUHQFH�SDV�OHV�DXWUHV�HVSqFHV�GH�VRQ�HQYLURQQHPHQW�

�����

�

3OXVLHXUV�pWXGHV���������PHQWLRQQHQW�TXH�OD�7DUD��HQ�WDQW�TXH�OpJXPLQHXVH��GHYUDLW�

IL[HU� O
D]RWH�DWPRVSKpULTXH�GDQV� OH�VRO��FRPSWH�WHQX�GH�VD�FDSDFLWp� QRGXODLUH��FH�

TXL� OXL� SHUPHW� G¶KpEHUJHU� GHV� EDFWpULHV� UKL]RELD� GDQV� VHV� UDFLQHV�� IRUPDQW� DLQVL�

GHV� QRGXOHV�� &HSHQGDQW�� DX� VHLQ� GH� FHWWH� JUDQGH� IDPLOOH� GHV� OpJXPLQHXVHV� VH�

WURXYHQW� OHV� ��DX[TXHOOHV�DSSDUWLHQW� OD�7DUD�������VHORQ� OHVTXHOOHV�

HQWUH�����HW�����VHXOHPHQW�GH�OD�VRXV�IDPLOOH�GHV� SUpVHQWHQW�GHV�

QRGXOHV�GDQV� OHXUV� UDFLQHV�� ,O� H[LVWH�PrPH�XQH�pWXGH� ����TXL� ODLVVH�HQWHQGUH�TXH�

7DUD�HVW�XQH�HVSqFH�QRQ�QRGXODQWH��

�

�&HSHQGDQW�� �����RQW� YpULILp� OD� SUpVHQFH� GH� QRGXOHV� GDQV� OHV� UDFLQHV� GHV� SODQWHV�

7DUD�G
XQH�SODQWDWLRQ�GX�GpSDUWHPHQW�GH�+XiQXFR��3DU�FRQVpTXHQW�� O
LQWpUrW�GH�OD�

SUpVHQWH�pWXGH�HVW�GH�FRUURERUHU�FHV� LQIRUPDWLRQV�DILQ�GH� YpULILHU� OD�SUpVHQFH�GH�

QRGXOHV� GDQV� 7DUD� XWLOLVDQW� GLIIpUHQWV� VXEVWUDWV� GDQV� GLIIpUHQWHV� FRQGLWLRQV� GH�



FXOWXUH�� �HW�HQ�VHUUH���HQ�IRXUQLVVDQW�WRXMRXUV�OHV�FRQGLWLRQV�QpFHVVDLUHV�GH�

OHXU�OLHX�G
RULJLQH���

�

$SUqV� YpULILFDWLRQ� GH� VD� FDSDFLWp� GH� QRGXODWLRQ� RX� QRQ�� QRWUH� K\SRWKqVH� SDUW� GH�

O¶LGpH� JpQpUDOH� TX¶LO� H[LVWH� XQH� LQWHUDFWLRQ� DYHF� OHV� EDFWpULHV� V\PELRWLTXHV��

5HFKHUFKH�SRXU�pYDOXHU�O¶HIIHW�GH�OD�SUpVHQFH�GH�OD�FXOWXUH�GH�7DUD�VXU�OD�GLYHUVLWp�

GHV�UKL]RELXPV�GDQV�OH�VRO�G¶XQH�SODQWDWLRQ�GH�7DUD��

�

(Q�FDV�G
DEVHQFH�GH�QRGXOHV�GDQV�OHV�SODQWHV�GH�7DUD��LO�VHUD�QpFHVVDLUH�GH�UHFRXULU�

j�XQH�SODQWH�SLqJH�DVVRFLpH�j�OD�FXOWXUH�GH�7DUD��OH�SRLV��'H�FHWWH�PDQLqUH��LO�VHUD�

SRVVLEOH�G
LVROHU� OHV�EDFWpULHV�V\PELRWLTXHV�SUpVHQWHV�GDQV���]RQHV�GLIIpUHQWHV�GH�

OD�SODQWDWLRQ�j�O
pWXGH�HW�pJDOHPHQW�GDQV�XQH�]RQH�H[WpULHXUH�j�OD�SODQWDWLRQ��R��OD�

7DUD�Q
D�MDPDLV�SRXVVp�DXSDUDYDQW��'H�SOXV��QRXV�FKHUFKRQV�j�HVWLPHU�OD�GLYHUVLWp�

GHV�EDFWpULHV�V\PELRWLTXHV�DX�VHLQ�GH�FHV���]RQHV�GLIIpUHQWHV�HW�UpDOLVRQV� O¶pWXGH�

GH�SK\ORJpQLH�HQ�VpTXHQoDQW� O¶,76���6�����6��(QILQ��QRXV�FKHUFKHURQV�j�YpULILHU�

O¶HIIHW� SURPRWHXU� GH� FHV� VRXFKHV� EDFWpULHQQHV� �EDFWpULHV� UKL]RVSKpULTXHV�� VXU� OD�

FURLVVDQFH� GX� SRLV�� HQ� WDQW� TXH� SODQWH� DVVRFLpH� j� OD� FXOWXUH� GH� 7DUD� GDQV� XQ�

V\VWqPH�DJURIRUHVWLHU��

�

1RXV� DYRQV� XWLOLVpV� GHV� JUDLQHV� GH�7DUD� � �0ROLQD��.XQW]H� LVVXHV� GHV�

PrPHV�SODQWDWLRQV�TXH�FHOOHV�GX�FKDSLWUH���VXU�OD�P\FRUKL]DWLRQ��,O�HVW� LPSRUWDQW�



GH�SUpFLVHU�TXH�FHV�VLWHV�G¶pWXGHV�VRQW�OHV�PrPHV�TXH�FHX[�GH�2JDWD�HW�DO��������

GDQV�OHVTXHOV�RQW�pWpV�GpFHOpV�GHV�QRGXOHV�GDQV�OHV�UDFLQHV�GH�7DUD��

'HV� VHPHQFHV� G
$UYHMD� � GH� OD� UpJLRQ� GH� &DMDPDUFD�� 3pURX� RQW� pWp�

FKRLVLV�FDU�HOOHV�SURYLHQQHQW�G¶XQH�]RQH�R��OD�7DUD�HVW�DERQGDQWH��

� /HV�pFKDQWLOORQV�GH�VROV�RQW�pWp�UpFROWpV�GDQV�OHV���SODQWDWLRQV�GH�7DUD�GpMj�

SUpVHQWpV��

�

�

/D�SDUWLH�H[SpULPHQWDOH�GH�OD�SUpVHQWH�pWXGH�D�pWp�UpDOLVpH�GDQV�OH� ODERUDWRLUH�GHV�

V\PELRVHV�WURSLFDOHV�HW�PpGLWHUUDQpHQQHV��/670���VXU�OH�FDPSXV�LQWHUQDWLRQDO�GH�

%DLOODUJXHW�j�0RQWIHUULHU�VXU�OH]�j�0RQWSHOOLHU�HQ�)UDQFH��

�

�

/D�FROOHFWH�GHV�VHPHQFHV�GH�7DUD�HW�GHV�pFKDQWLOORQV�GH�VRO�RQW�pWp�HIIHFWXpV�GDQV�

��SODQWDWLRQV�GH�7DUD�j�&DQFKDFD\D��GDQV�OD�UpJLRQ�GH�+XDQXFR��6�������������
��

:�������������
��������P�G¶DOWLWXGH���/HV�VROV�RQW�pWp�FROOHFWpV��)LJ����HW�����GDQV�

XQH� OLJQH�SODQWpH�GH�7DUD�� j�XQH�GLVWDQFH�GH���� FP�G¶XQ�DUEUH� �WUDLWHPHQW� �/����

GDQV� O
LQWHUOLJQH� �WUDLWHPHQW� �,/��� HW� GDQV� XQ� FKDPS� VLWXp� j� O
H[WpULHXU� GH� OD�

SODQWDWLRQ� GH� 7DUD� HW� R�� OD� 7DUD� Q
D� MDPDLV� pWp� REVHUYpH� �WUDLWHPHQW� �23����

3RXU�OHV�WUDLWHPHQWV�/�HW�,/�����DUEUHV�RQW�pWp�VpOHFWLRQQpV�SRXU�O
pFKDQWLOORQQDJH�



GHV� UDFLQHV� HW� GX� VRO�� /HV� VROV� FROOHFWpV� RQW� pWp� UHJURXSpV� SDU� JURXSH� GH� WURLV�

DUEUHV�SRXU�REWHQLU���pFKDQWLOORQV�DX�WRWDO�SDU�FRQGLWLRQ��'DQV� OH�FDV�GH� O
RULJLQH�

23�� �� pFKDQWLOORQV� GH� VRO� RQW� pWp� FROOHFWpV� VDQV� TX
LO� VRLW� QpFHVVDLUH� GH� OHV�

UHJURXSHU��/HV�pFKDQWLOORQV�GH�VRO�RQW�pWp�KRPRJpQpLVpV�HW� WDPLVpV�j���PP�SRXU�

REWHQLU�XQ�pFKDQWLOORQ�UHSUpVHQWDWLI�GH�FKDTXH�]RQH��/HV�WURLV�VROV�UHSUpVHQWDWLIV�/��

,/�HW�23�RQW�pWp�VWRFNpV�GDQV�GHV�VDFV�HQ�SODVWLTXH��TXL�RQW�pWp�PDLQWHQXV�j�����&�

MXVTX
j�OD�UpDOLVDWLRQ�GHV�H[SpULHQFHV��

�

�



/HV�FDUDFWpULVWLTXHV�SK\VLFR�FKLPLTXHV�GHV� VROV�G
RULJLQH�/�pWDLHQW� OHV�VXLYDQWHV��

S+��+�2��������FDUERQH�����������D]RWH�����������&���1�������3�WRWDO��PJ�NJ����

�����3�VROXEOH��PJ�NJ����������FHX[�GHV�VROV�G¶RULJLQH�,/�pWDLHQW�OHV�VXLYDQWHV��S+�

�+�2��������FDUERQH�����������D]RWH�����������&���1�������3�7RWDO��PJ�NJ����������

3�6ROXEOH��PJ�NJ���������HW�FHX[�GHV�VROV�23�pWDLHQW�OHV�VXLYDQWHV��S+��+�2��������

FDUERQH�����������D]RWH�����������&���1�������3�WRWDO��PJ�NJ� ���������3�VROXEOH�

�PJ���NJ�������

'DQV�OHV�UpVXOWDWV�G
DQDO\VH�GH�VRO�GH�������SURYHQDQW�GH�OD�PrPH�SODQWDWLRQ��XQH�

WH[WXUH�VDEOR�OLPRQHXVH�D�pWp�GpWHUPLQpH��

�

/HV� JUDLQHV� GH� 7DUD� RQW� pWp� GpVLQIHFWpHV� FRPPH� VXLW�� G¶DERUG�� HOOHV� RQW� pWp�

LPPHUJpHV� GDQV� GH� O¶DFLGH� VXOIXULTXH� FRQFHQWUp� j� ����SXLV� WUDQVIpUpHV� GDQV� XQ�

DJLWDWHXU�RUELWDO�SHQGDQW����j����PLQXWHV��SXLV�ULQFpHV�FLQT�IRLV�DYHF�GH�O¶HDX�GX�

URELQHW�HW�FLQT� IRLV�DYHF�GH� O¶HDX�GLVWLOOpH� VWpULOH��/HV�JUDLQHV�RQW�pWp� LPPHUJpHV�

GDQV�XQH�VROXWLRQ�G
K\SRFKORULWH�GH�FDOFLXP��&D&O�2���j����SHQGDQW���PLQXWH�HW�

ILQDOHPHQW� ULQFpHV� DYHF� XQH� DERQGDQWH� HDX� GLVWLOOpH� VWpULOH�� &HOOHV�FL� RQW� pWp�

GpSRVpHV�GDQV�GH� O
HDX�GLVWLOOpH� VWpULOH�GDQV�XQ�DJLWDWHXU�RUELWDO�SHQGDQW���KHXUH��

'HV�ERvWHV�GH�3pWUL�FRQWHQDQW�XQH�VROXWLRQ�PR\HQQH�GH�JpORVH�DTXHXVH�j����RQW�

pWp�XWLOLVpHV�SRXU�OD�SUp�JHUPLQDWLRQ�GHV�JUDLQHV�SHQGDQW���MRXUV�j������&�GDQV�OH�

QRLU��/HV�JUDLQHV�FRQVLGpUpHV�FRPPH�JHUPpHV�HW�SUrWHV�j�rWUH�WUDQVSODQWpHV�GDQV�

OHV�SRWV�pWDLHQW�FHOOHV�TXL�DWWHLJQDLHQW�XQH�ORQJXHXU�GH���FP��



/HV�JUDLQHV�GH�SRLV�RQW�pWp�GpVLQIHFWpHV�FRPPH�VXLW��HOOHV�RQW�G
DERUG�pWp�WUDLWpHV�

DYHF�GH�O
pWKDQRO�j�����SHQGDQW���PLQXWHV��SXLV�ULQFpHV�DYHF�XQH�JUDQGH�TXDQWLWp�

G
HDX� GLVWLOOpH� VWpULOH�� SXLV� GpVLQIHFWpHV� GDQV� XQH� VROXWLRQ� G
K\SRFKORULWH� GH�

FDOFLXP��&D&O�2�� j�����SHQGDQW���PLQXWHV�� HW� HQILQ� ODYp�DYHF�GH� O
HDX�GLVWLOOpH�

VWpULOH�DYDQW�OH�VHPLV��/HV�JUDLQHV�GpVLQIHFWpHV�RQW�pWp�WUDQVIpUpHV�GDQV�GHV�ERvWHV�

GH�3pWUL�DYHF�XQH�VROXWLRQ�G
DJDU�j����G
HDX�HW�LQFXEpHV�j������&�GDQV�O
REVFXULWp�

SHQGDQW���MRXUV�SRXU�OD�SUp�JHUPLQDWLRQ�HW�ILQDOHPHQW�WUDQVSODQWpHV�GDQV�GHV�SRWV�

HW�GHV�pSURXYHWWHV��

�
�

�

��J�GH�VRO�UHFXHLOOL�VXU�OD�OLJQH�SODQWpH�GH�7DUD���/���D�pWp�PpODQJp�j����PO�G¶HDX�

GLVWLOOpH� � OH� ODLVVDQW� VH�PpODQJHU� SHQGDQW� OD� QXLW� ���K�� GDQV� XQ� DJLWDWHXU�RUELWDO��

(QVXLWH��OD�SKDVH�VXUQDJHDQWH�D�pWp�UpFXSpUpH�SDU�FHQWULIXJDWLRQ��SHQGDQW���PLQ�j�

������WU���PLQ��HW�PDLQWHQXH�j�����&��2Q�D�XWLOLVp�GHV�WXEHV�GH�*LEVRQ������GDQV�

OHVTXHOV�RQW�pWp�SODFpV����PO�GH�PLOLHX�GH�FXOWXUH�-HQVHQ������HW����PO�GH�VROXWLRQ�

VDOLQH�WDPSRQQpH�j�S+����1D&O�������PRO�O����.+�32���������PRO�O����1D�+3����

������PRO�O�����7RXV�OHV�WXEHV�j�HVVDL�RQW�pWp�VFHOOpV�DYHF�XQH�IHXLOOH�G
DOXPLQLXP�

HW�DXWRFODYpV��������&�����PLQ���(QVXLWH��OHV�SODQWV�GH�7DUD�����UpSpWLWLRQV��RQW�pWp�

WUDQVIpUpV�GDQV�GHV�pSURXYHWWHV�SUpSDUpHV�SUpFpGHPPHQW�HW�HQVHPHQFpV�DYHF���PO�

GH�VXUQDJHDQW�GH�OD�VXVSHQVLRQ�GH�VRO��(QVXLWH��LOV�RQW�pWp�SODFpV�GDQV�XQH�FKDPEUH�

GH�FURLVVDQFH�GHV�SODQWHV�GDQV�OHV�FRQGLWLRQV�VXLYDQWHV�������&��������&�SHQGDQW�OH�

MRXU� �� OD�QXLW�� DYHF�XQH�SKRWRSpULRGH�GH���K�GH� OXPLqUH�HW��K�G¶REVFXULWp�HW�XQH�



KXPLGLWp� UHODWLYH� GH� ��������/HV� SODQWHV� GH�7DUD� RQW� pWp� LUULJXpHV� XQH� IRLV� SDU�

VHPDLQH� DYHF� GH� O
HDX� GLVWLOOpH� VWpULOH� HW� RQW� pWp� UpFROWpHV� �� PRLV� DSUqV�

O
LQRFXODWLRQ��

�

�

�

/HV�pSURXYHWWHV�RQW�pWp�UHPSOLHV�GH�VDEOH�VWpULOH��DYHF�XQ�UDSSRUW�GH�WH[WXUH�ILQH�HW�

JURVVLqUH�GH�������SUpDODEOHPHQW�DXWRFODYp��������&�����PLQ��HW�OHV���GHUQLHUV�FP�

����J��UHPSOLV�GH�WHUUH�FROOHFWpH�j�SDUWLU�GH�OD� OLJQH�SODQWp�GH�7DUD���/���HW�VFHOOp�

DYHF�XQH�IHXLOOH�G¶DOXPLQLXP��/HV�SODQWV�GH�7DUD�����UpSpWLWLRQV��RQW�pWp�WUDQVIpUpV�

GDQV� GHV� pSURXYHWWHV�� (QVXLWH�� LOV� RQW� pWp� PDLQWHQXV� GDQV� XQH� FKDPEUH� GH�

FURLVVDQFH�j������&��������&�SHQGDQW�OH�MRXU���OD�QXLW��DYHF�XQH�SKRWRSpULRGH�GH�����

��/��'�HW�XQH�KXPLGLWp�UHODWLYH�GH���������/HV�SODQWHV�GH�7DUD�RQW�pWp�LUULJXpHV�

XQH� IRLV� SDU� VHPDLQH� DYHF� GH� O
HDX� GLVWLOOpH� VWpULOH� VDQV� HW�RQW� pWp� UpFROWpHV� FLQT�

PRLV�DSUqV�O
LQRFXODWLRQ��

�

�

�

/HV� pSURXYHWWHV� RQW� pWp� UHPSOLHV� G¶DWWDSXOJLWH� FDOFLQpH� �2LO� 'UL� 86� 6SHFLDO��

'DPROLQ�� 'DQHPDUN�� KWWS���ZZZ�GDPROLQ�GN�� SUpDODEOHPHQW� VWpULOLVpH� j�

O¶DXWRFODYH��������&�����PLQ��HW�OHV���GHUQLHUV�FP�����J��RQW�pWp�UHPSOLV�DYHF�6RO�

UHFXHLOOL�GDQV�OD�SODQWDWLRQ�GH�7DUD���/���HW�VFHOOp�DYHF�GX�SDSLHU�DOXPLQLXP��/HV�

SODQWV�GH�7DUD�����UpSpWLWLRQV��RQW�pWp�WUDQVIpUpV�GDQV�GHV�WXEHV�j�pVVDL��(QVXLWH��LOV�



RQW�pWp�PDLQWHQXV�GDQV�XQH�FKDPEUH�GH�FURLVVDQFH�j������&��������&�SHQGDQW� OH�

MRXU� �� OD� QXLW�� DYHF� XQH� SKRWRSpULRGH� GH� ��K�GH� OXPLqUH� �� �K� G¶REVFXULWp� HW� XQH�

KXPLGLWp�UHODWLYH�GH���������/HV�SODQWHV�GH�7DUD�RQW�pWp�LUULJXpHV�DYHF�GH� O
HDX�

GLVWLOOpH�VWpULOH�HW�RQW�pWp�UpFROWpHV�FLQT�PRLV�DSUqV�O
LQRFXODWLRQ��

�

�

/D�QRGXODWLRQ�GH�7DUD�D�pWp�WHVWpH�DYHF�OHV�WURLV�W\SHV�GH�VRO�FROOHFWpV��/��,/�HW�23��

/HV�SRWV����UpSpWLWLRQV�SRXU�FKDTXH�WUDLWHPHQW��RQW�pWp�UHPSOLV�DYHF�����PO�GH�VRO�

�GLOXWLRQ�DX������DYHF�GX�VDEOH�VWpULOH�SUpDODEOHPHQW�DXWRFODYp�����PLQ��������&���

R�� XQH� JUDLQH� GH� 7DUD� SUp�JHUPpH� D� pWp� SODFpH� SDU� SRW� HW� DPHQpV� GDQV� XQH�

FKDPEUH� GH� FURLVVDQFH� j� ��� �� &� �� ��� �� &� SHQGDQW� OH� MRXU� �� OD� QXLW�� DYHF� XQH�

SKRWRSpULRGH� GH� ��K�GH� OXPLqUH� HW� ��K�G¶REVFXULWp��/HV� SODQWHV� GH�7DUD� RQW� pWp�

DUURVpHV�WURLV� IRLV�SDU�VHPDLQH�DYHF�GH� O
HDX�RVPRWLTXH��VDQV�DGGLWLI�QXWULWLRQQHO��

6L[�PRLV�DSUqV�O
LQRFXODWLRQ��OHV�SODQWHV�RQW�pWp�UpFROWpHV��

$SUqV���PRLV�GH�FURLVVDQFH�VRXV�OHV�WURLV�WUDLWHPHQWV�/��,/�HW�23��HQ�VHUUH��FRPPH�

GpFULW�DX�SRLQW�SUpFpGHQW��WURLV�j�FLQT�SODQWV�GH�7DUD�RQW�pWp�UpFROWpV�SDU�WUDLWHPHQW�

�HQ�IRQFWLRQ�GX�WDX[�GH�VXUYLH���/
HIILFDFLWp�GH�OD�IL[DWLRQ�GH�GLD]RWH�D�pWp�HVWLPpH�

HQ�PHVXUDQW�OH�FRQWHQX�IROLDLUH�HQ�FKORURSK\OOH�j�O
DLGH�G
XQ�DSSDUHLO�GH�PHVXUH�GH�

OD�FKORURSK\OOH�63$'�����GpYHORSSHPHQW�G
DQDO\VHV�VRO�SODQWH�0LQROWD���(QVXLWH��

OD� WRWDOLWp� GH� OD� SODQWH� D� pWp� WUDQVIpUpH� GDQV� XQH� ERXWHLOOH� HQ� YHUUH� GH� ���� PO�



FRQWHQDQW���PO�G¶HDX�HW�VFHOOpH�j�O¶DLGH�G¶XQ�ERXFKRQ�j�YLV�FRQWHQDQW�XQ�FRXYHUFOH�

HQ�FDRXWFKRXF�DILQ�GH�GpWHUPLQHU�O¶DFWLYLWp�GH�O¶HQ]\PH�QLWURJpQDVH�SDU�OH�WHVW�GH�

UpGXFWLRQ�j�O¶DFpW\OqQH��$5$���/
DLU�GDQV�OD�ERXWHLOOH�D�pWp�UHPSODFp�SDU�����GH�

PpWKDQH� &+�� RX� G
DFpW\OqQH��� ��� PO� GH� JD]� DFpW\OqQH� �SXUHWp� ������� RQW� pWp�

LQMHFWpV� j� XQH� SUHVVLRQ� GH� �� DWP� GDQV� OD� ERXWHLOOH� FRQWHQDQW� OD� SODQWH� HQWLqUH��

$SUqV�XQH�QXLW�G
LQFXEDWLRQ�j������&����P/�GH�JD]�FRQWHQX�GDQV� OHV�ERXWHLOOHV�D�

pWp� pFKDQWLOORQQp� HW� OD� FRQFHQWUDWLRQ� HQ� pWK\OqQH� D� pWp� pYDOXpH� SDU�

FKURPDWRJUDSKLH�HQ�SKDVH�JD]HXVH�GpFULWH�SDU�������

(QVXLWH��OHV�SODQWHV�RQW�pWp�VpSDUpHV�HQ�SDUWLHV�DpULHQQH�HW�UDFLQDLUH��OHV�UDFLQHV�RQW�

pWp�ODYpHV��HOOHV�RQW�pWp�QXPpULVpHV�j�����GSL��(SVRQ�SHUIHFWLRQ������SKRWR��6HLNR�

(SVRQ��HW��JUkFH�DX�ORJLFLHO�G
DQDO\VH�G
LPDJHV�2SWLPDV������0HGLD�&\EHUQHWLFV���

OD�ORQJXHXU�GHV�UDFLQHV�D�pWp�QXPpULVpH��

(QILQ��OHV�SDUWLHV�DpULHQQH�HW�UDFLQDLUH�GH�OD�SODQWH�RQW�pWp�VpFKpHV�SHQGDQW���MRXUV�

j� ��� ��&�SRXU�PHVXUHU� OD� ELRPDVVH� VqFKH��&H� TXL� D� pJDOHPHQW� SHUPLV� G
HVWLPHU�

SOXV�WDUG�O
HIILFDFLWp�GH�OD�IL[DWLRQ�1��� �

�

�

/HV� UKL]RELXPV�RQW�pWp�UpFXSpUpV�HQ�XWLOLVDQW� OH�SRLV� � ��FRPPH�SODQWH�

SLqJH��/HV�VHPLV�GH�SRLV�RQW�pWp�FXOWLYpV�HQ�VHUUH�GDQV�OHV�FRQGLWLRQV�VXLYDQWHV�����

��&��������&�OH�MRXU���OD�QXLW��DYHF�XQH�SKRWRSpULRGH�GH���K�OXPLqUH�����K�REVFXULWp�

GDQV�GHV�SRWV�GH�����J�UHPSOLV�G¶XQ�PpODQJH�GH�VRO�HW�GH�VDEOH���������Y���Y���&LQT�

UpSpWLWLRQV�RQW�pWp�HIIHFWXpHV�SRXU�FKDTXH�W\SH�GH�VRO�/��,/�HW�23��$SUqV�XQ�PRLV��



OHV� SODQWHV� GH� SRLV� LQGLJqQHV� FXOWLYpHV� VXU� FKDFXQ�GHV� VROV� RQW� pWp� UpFROWpHV�� OHV�

QRGXOHV�IRUPpV�RQW�pWp�UpFXSpUpV�HW�LVROpV��/HV�QRPEUHV�WRWDX[�GH�QRGXOHV�RQW�pWp�

FRPSWpV�SRXU�FKDTXH�WUDLWHPHQW�DILQ�G
pYDOXHU� OHXU�FDSDFLWp�G
LQIHFWLYLWp�FKH]� OHV�

SRLV�GH�VHUUH��&HV�QRGXOHV�RQW�UHoX�OH�WUDLWHPHQW�VXLYDQW��VWpULOLVDWLRQ�VXSHUILFLHOOH�

j� O¶pWKDQRO� �&�+�2�� j� ���� SHQGDQW� �� PLQ�� LPPHUVLRQ� GDQV� GX� SHUR[\GH�

G¶K\GURJqQH� �+�2��� j� ���� SHQGDQW� �� PLQXWHV� HW� ��� VHFRQGHV�� ULQoDJH� j� O¶HDX�

VWpULOH�SRXU�ILQDOHPHQW�rWUH�EUR\p��/HV�VXVSHQVLRQV�EDFWpULHQQHV�REWHQXHV�RQW�pWp�

HQVHPHQFpHV�DX�PR\HQ�GH�OD�PpWKRGH�G
HQVHPHQFHPHQW�HQ�VWULHV�VXU�GHV�ERvWHV�GH�

3pWUL�HQULFKLHV�HQ�PLOLHX�GH�FXOWXUH�<0$��OHV�SODTXHV�RQW�pWp�LQFXEpHV�j������&��

$SUqV���j��� MRXUV�G
LQFXEDWLRQ��GHV�FRORQLHV� LVROpHV�RQW�pWp�REVHUYpHV��/HV� VHPLV�

GH� SRLV� RQW� pWp� LQRFXOpV� DYHF� XQH� VHPDLQH� GH� FURLVVDQFH� LQ� YLWUR� SRXU� pYDOXHU�

O
HIILFDFLWp�GH�FKDFXQH�GHV�VRXFKHV�LVROpHV��/
LPSDFW�GHV�VRXFKHV�VXU�OD�FURLVVDQFH�

GHV�SODQWHV�D�pWp�pYDOXp�HQ�DQDO\VDQW� OD� VXUIDFH�WRWDOH�GHV� IHXLOOHV�HW� OD� ORQJXHXU�

WRWDOH� GHV� UDFLQHV� GHV� SRLV�� j� O
DLGH� GX� ORJLFLHO� G
DQDO\VH� G
LPDJHV� 2SWLPDV� ����

�0HGLD�&\EHUQHWLFV���¬�FH�VWDGH�LQ�YLWUR��OH�QRPEUH�GH�QRGXOHV�SDU�WUDLWHPHQW�Q
D�

SDV�pWp�pYDOXp��

(QILQ�� OH� SRLGV� VHF� GH� OD� SDUWLH� DpULHQQH� HW� UDFLQDLUH� GH�3�� VDWLYXP�D� pWp� REWHQX�

DSUqV���MRXUV�GH�VpFKDJH�j������&��

�

/D� FDUDFWpULVDWLRQ� PROpFXODLUH� GH� WRXWHV� OHV� VRXFKHV� SUpVHQWDQW� XQH� FDSDFLWp�

LQIHFWLHXVH�D�pWp� UpDOLVpH��/HV� UKL]RELHV�GH�SRLV�RQW�pWp�FDUDFWpULVpV�SDU� O
DQDO\VH�

GHV� $51� SDUWLHOV� ULERVRPLTXHV� ��6���6� WUDQVFULWV� LQWHUQHV� �,76��� 8QH� IUDFWLRQ�

DOLTXRWH�GH���ȝ/�GX�ERXLOORQ�EDFWpULHQ�GDQV����ȝ/�G
HDX�VWpULOH�D�pWp�VXVSHQGXH�HQ�



pOLPLQDQW�OHV�GpEULV�FHOOXODLUHV�SDU�FHQWULIXJDWLRQ�j��������WU���PLQ�SHQGDQW���PLQ�

j� WHPSpUDWXUH� DPELDQWH�� �� ȝ/� GX� VXUQDJHDQW� RQW� pWp� XWLOLVpV� FRPPH� EDVH� SRXU�

O
DPSOLILFDWLRQ�3&5��/HV� UpJLRQV� ,76�GHV�JqQHV�GH� O
$'1�ULERVRPDO���6�HW���6�

�$'1U�� RQW� pWp� DPSOLILpHV� HQ� XWLOLVDQW� OHV� DPRUFHV� VSpFLILTXHV� GH� %5���

&77*7$*&7&$*77**77$*������HW�)*3/����
&&***777&&&&$77&**�

������ &KDTXH� UpDFWLRQ� 3&5� D� pWp� UpDOLVpH� GDQV� XQ� YROXPH� WRWDO� GH� ��� �/�

FRQWHQDQW�� ���/�GH� VXVSHQVLRQ� GH� FHOOXOHV� EDFWpULHQQHV�� WDPSRQ�GH� UpDFWLRQ� �;�

�SRXU�XQH�FRQFHQWUDWLRQ�ILQDOH�HQ�0J&O��GH�����P0��������0�GH�FKDTXH�G173��

���� �0� GH� FKDTXH� DPRUFH� HW� ����8� G¶$'1� SRO\PpUDVH� *R7DT�� �3URPHJD�

&RUSRUDWLRQ��0DGLVRQ��:L���/HV�SURGXLWV�GH�3&5�RQW�pWp� VpTXHQFpV�GLUHFWHPHQW�

HQ�XWLOLVDQW� OD�PrPH�DPRUFH��%5���/H�VpTXHQoDJH�D�pWp�HIIHFWXp�SDU�*HQRVFUHHQ�

�/LOOH��)UDQFH���7RXWHV�OHV�VpTXHQFHV�RQW�pWp�FRUULJpHV�j�O
DLGH�GX�ORJLFLHO�&KURPD�

/LWH�HW�O
DOLJQHPHQW�GH�FHV�VpTXHQFHV�D�pWp�HIIHFWXp�j�O
DLGH�GX�SURJUDPPH�%/$67�

GX�1&%,��&HQWUH�QDWLRQDO�GH�ELRWHFKQRORJLH���

3RXU� OD� FDUDFWpULVDWLRQ� EDFWpULHQQH�� GHV� DOLJQHPHQWV�PXOWLSOHV� HW� OD� FRQVWUXFWLRQ�
G
DUEUHV�SK\ORJpQpWLTXHV�RQW�pWp�UpDOLVpV�j� O
DLGH�GX�SURJUDPPH�PXOWLSODWH�IRUPH�
6HD9LHZ�YHUVLRQ���������&HWWH�LQWHUIDFH�SLORWH�OH�SURJUDPPH�&OXVWDO�2PHJD�SRXU�
SOXVLHXUV�DOLJQHPHQWV�GH�VpTXHQFHV�HW�LQFOXW�OD�PpWKRGH�GH�UHFRQVWUXFWLRQ�G¶DUEUH�
%LR1-�EDVpH�VXU�OD�GLVWDQFH�HW�OH�SURJUDPPH�GH�SK\ORJpQLH�EDVp�VXU�OH�PD[LPXP�
GH�YUDLVHPEODQFH��3K\0/��

�

�

&HUWDLQHV� GHV� VRXFKHV� UKL]RELHQQHV� RQW� pWp� VpOHFWLRQQpHV� DSUqV� FDUDFWpULVDWLRQ�

PROpFXODLUH�SRXU�WHVWHU�OHXU�HIILFDFLWp� LQ�YLWUR�����PO�GH�PLOLHX�GH�FXOWXUH�-HQVHQ�

VWpULOH�RQW�pWp�SODFpV�GDQV�OHV�pSURXYHWWHV�HQ�WDQW�TXH�VXEVWUDW�G
HQUDFLQHPHQW�DYHF�



XQH� VROXWLRQ� QXWULWLYH� VDQV� D]RWH��/HV� SODQWV� GH� SRLV� RQW� pWp� WUDQVIpUpV� GDQV� GHV�

pSURXYHWWHV��

��P/�G
LQRFXOXP������FHOOXOHV���P/�GH�PLOLHX�OLTXLGH�GH�OHYXUH�DX�PDQQLWRO��<0��

GH�FKDTXH�VRXFKH�UKL]RELHQQH�LQIHFWLHXVH�VpOHFWLRQQpH�D�pWp�LQMHFWp�GDQV�OH�WXEH�j�

HVVDL� DX� GpEXW� GH� O
DSSDULWLRQ� GHV� SUHPLqUHV� IHXLOOHV� GHV� SODQWV� GH� SRLV��

SUpDODEOHPHQW�FXOWLYp�GDQV�GHV�WXEHV�)DOFRQ�j������&�SHQGDQW����KHXUHV�GDQV�XQ�

DJLWDWHXU�RUELWDO������WU���PLQ���

/HV�WXEHV�WpPRLQV�RQW�pJDOHPHQW�UHoX����PO�GH�VXEVWUDW�GH�FXOWXUH�VWpULOH�-HQVHQ�HW�

�� PO� GH� PLOLHX� GH� OHYXUH� DX� PDQQLWRO� OLTXLGH� �<0��� &KDTXH� WUDLWHPHQW� D� HX� ��

UpSpWLWLRQV��/HV�SODQWV�GH�SRLV� LQRFXOpV�HW�WpPRLQV�� ��RQW�pWp�LQWURGXLWV�

GDQV�XQH�FKDPEUH�GH�FURLVVDQFH�j������&��������&�SHQGDQW�OD�MRXUQpH���OD�QXLW��DYHF�

XQH�SKRWRSpULRGH���K�OXPLqUH���K�REVFXULWp�HW�XQH�KXPLGLWp�UHODWLYH�GH����������

7RXWHV�OHV�SODQWHV�RQW�pWp�UpFROWpHV���� MRXUV�DSUqV�O
LQRFXODWLRQ��/
HIILFDFLWp�D�pWp�

HVWLPpH� HQ� PHVXUDQW� OD� ELRPDVVH� SURGXLWH�� /H� WHVW� $5$� �WHVW� GH� UpGXFWLRQ� j�

O
DFpW\OqQH��HW�OD�PHVXUH�GH�OD�WHQHXU�HQ�FKORURSK\OOH�IROLDLUH�RQW�pWp�PHVXUpV�GDQV�

WRXWHV�OHV�VRXFKHV�pYDOXpHV��/D�SODQWH�HQWLqUH�D�pWp�XWLOLVpH�SRXU�PHVXUHU�O
DFWLYLWp�

GH�O
HQ]\PH�QLWURJpQDVH�DX�PR\HQ�GX�WHVW�$5$��WHVW�GH�UpGXFWLRQ�GH�O
DFpW\OqQH��

HW� OD� SDUWLH� DpULHQQH� GH� OD� SODQWH� D� pWp� XWLOLVpH� SRXU� PHVXUHU� OH� FRQWHQX� HQ�

FKORURSK\OOH� j� O
DLGH� GX� 63$'��� �0LQROWD� $QDO\VHV� VRO�SODQWH��� OHV� GHX[�

PpWKRGRORJLHV�RQW�pWp�GpFULWHV�SUpFpGHPPHQW��



$XFXQ� QRGXOH� Q¶D� pWp� WURXYp� GDQV� OHV� UDFLQHV� GH� 7DUD� SDUPL� OHV� ��� SODQWHV�

pYDOXpHV��F
HVW�j�GLUH��QL�GDQV�OHV����SODQWHV�TXL�RQW�SRXVVp�VRXV�VHUUH�QL�GDQV�OHV�

��� SODQWHV� LVVXHV� G
XQH� FURLVVDQFH� LQ� YLWUR�� &HSHQGDQW�� O
REVHUYDWLRQ�

PLFURVFRSLTXH� D� PRQWUp� OD� SUpVHQFH� GH� �SVHXGRQRGXOHV�� GDQV� TXHOTXHV� UDFLQHV�

�GRQQpHV� QRQ� SUpVHQWpHV��� /H� WHVW� $5$� D� PRQWUp� XQH� DEVHQFH� G
DFWLYLWp� GH� OD�

QLWURJpQDVH�FKH]�OHV���SODQWHV�D\DQW�VXUYpFX�DX�WHVW��HQYLURQ�������PRO�GH�SODQWH�

&�+�
��PLQ�����WDEOHDX�����

�

/HV�UpVXOWDWV�GH� OD�FDSWXUH�GH�SRLV� VRQW�SUpVHQWpV�GDQV� OH� WDEOHDX����$X�WRWDO�����

QRGXOHV� RQW� pWp� UpFXSpUpV� j� SDUWLU� GHV� UDFLQHV� GH� SRLV� LVVXV� GX� WUDLWHPHQW� 23��

WDQGLV� TXH� SRXU� OHV� �� DXWUHV� WUDLWHPHQWV� �/� HW� ,/��� LO� D� pWp� SRVVLEOH� GH� UpFXSpUHU�

SOXV� GH� ��� QRGXOHV� $SUqV� �� PRLV� GH� FXOWXUH� GH� SRLV� HQ� VHUUH� �WDEOHDX� ���� OHV�

ELRPDVVHV� VqFKHV� UDFLQDLUHV� HW� VqFKHV� WRWDOHV� GX� WUDLWHPHQW� /� pWDLHQW�

UHVSHFWLYHPHQW� ���� HW� ���� VXSpULHXUHV� DX[� UpVXOWDWV� GX� WUDLWHPHQW� DX� 32�� /HV�

WUDLWHPHQWV� ,/� HW�23� Q¶RQW� SDV� SUpVHQWpHV� GH� GLIIpUHQFHV� VLJQLILFDWLYHV� SRXU� OHV�

UpVXOWDWV� GH� OD� ELRPDVVH� UDFLQDLUH� VqFKH� HW� GH� OD� ELRPDVVH� VqFKH� WRWDOH�� /D�



ORQJXHXU�UDFLQDLUH�Q¶D�SDV�PRQWUDLW�GH�GLIIpUHQFHV�HQWUH�OHV�WUDLWHPHQWV��/D�VXUIDFH�

IROLDLUH�WRWDOH�pWDLW�����IRLV�SOXV�pOHYpH�SRXU�OHV�WUDLWHPHQWV�/�HW�,/�TXH�SRXU�23��

�

/¶DPSOLILFDWLRQ� HW� OH� VpTXHQoDJH� GH� O¶$51U� ��6���6� �,76�� GH� OD� UpJLRQ�

LQWHUFDODLUH� LQWHUJpQLTXH�RQW�SHUPLV�G¶REWHQLU����VRXFKHV�GLIIpUHQWHV��6XU�FHV����

VRXFKHV�VpTXHQFpHV�����SURYLHQQHQW�GH�OD�UpFXSpUDWLRQ�GX�SRLV�FXOWLYp�VXU�OHV�VROV�

GX�WUDLWHPHQW�/�����SURYLHQQHQW�GX�SRLV�FXOWLYp�GDQV�OHV�VROV�GX�WUDLWHPHQW�GH�OD�,/�

HW����GH�OD�UpFXSpUDWLRQ�GH�SRLV�D\DQW�SRXVVp�GDQV�OHV�VROV�DSUqV�OH�WUDLWHPHQW�SDU�

23���

/D� FDUDFWpULVDWLRQ� PROpFXODLUH� GH� WRXWHV� OHV� VRXFKHV� LQIHFWLHXVHV� D� pWp� UpDOLVpH��

'HV�VpTXHQFHV�GH�JqQHV�SDUWLHOV�GH�,76���6���6�RQW�pWp�REWHQXHV�SRXU����LVRODWV��

6XU�OD�EDVH�GHV�VpTXHQFHV�SDUWLHOOHV�FRPSDUpHV�DX[�DXWUHV�VpTXHQFHV�HW�UpIpUHQFHV�

GLVSRQLEOHV� GDQV� *HQ%DQN�� WRXV� OHV� LVRODWV� RQW� pWp� LGHQWLILpV� FRPPH� pWDQW�

5KL]RELXP� VSS�� /D� ILJXUH� ��� PRQWUH� O
DUEUH� SK\ORJpQpWLTXH� REWHQX� j� SDUWLU� GH�

FLQTXDQWH�VHSW� VpTXHQFHV� SDUWLHOOHV� G
,76�� &HW� DUEUH� SK\ORJpQpWLTXH� D� PRQWUp� ��

JURXSHV� HW� XQ� VHXO� LVROp�� O
23���� /HV� ��� VRXFKHV� DSSDUWHQDQW� DX� JURXSH� �� VRQW�

pWURLWHPHQW�DSSDUHQWpHV�j�OD�VRXFKH�W\SH� �&)1����/D�VRXFKH�23���HW��GDQV�

XQH�PRLQGUH�PHVXUH�� OHV�TXDWUH�VRXFKHV�DSSDUWHQDQW�DX�JURXSH���RQW�PRQWUp�XQH�

UHODWLRQ� WUqV�pWURLWH�DYHF� ��/HV����VRXFKHV�GX�JURXSH���HW� OHV����

VRXFKHV� GX� JURXSH� �� QH� SUpVHQWDLHQW� SDV� GH� UHODWLRQV� pWURLWHV�� &HSHQGDQW�� HOOHV�

VRQW�VLWXpHV�GDQV�OH�PrPH�JURXSH�TXH�FHOXL�FRQWHQDQW� OHV�VRXFKHV�GH�W\SH� �

HW� �� /HV� FLQTXDQWH�VHSW� VpTXHQFHV� ,76� GHV� VRXFKHV� GH�



���,VROpHV�GH�3��VDWLYXP��RQW�pWp�GpSRVpHV�GDQV� OD�EDVH�GH�GRQQpHV�

*HQ%DQN�DYHF�OHV�QXPpURV�G
DFFqV�GH�.<�������j�.<��������

�
�
�

��

�

�

�

�

�

�

�

�



1RXV�DYRQV�LVROp����VRXFKHV�EDFWpULHQQHV�����VRXFKHV�GX�WUDLWHPHQW�/�����VRXFKHV�

GX�WUDLWHPHQW�,/�HW����VRXFKHV�GX�WUDLWHPHQW�23��'DQV�OH�WUDLWHPHQW�23��XQ�QRGXOH�

FRQWHQDLW�GHX[�VRXFKHV��GH�VRUWH�TXH����LVRODWV�GH����QRGXOHV�RQW�pWp�REWHQXV��/HV�

FLQTXDQWH�VHSW� VRXFKHV� LVROpHV� RQW� pWp� XWLOLVpHV� SRXU� OH� WHVW� G
LQIHFWLYLWp�� /HV�

FLQTXDQWH�VHSW� LVRODWV� RQW� WRXV� pWp� FDSDEOHV� GH� UHIRUPHU� GHV� QRGXOHV� GDQV� GHV�

SODQWV�GH�SRLV��/HV�UpVXOWDWV�GX�WHVW�G¶LQIHFWLYLWp�VRQW�SUpVHQWpV�GDQV�OH�WDEOHDX����

�

�

$SUqV�O
DQDO\VH�SK\ORJpQpWLTXH�����GHV�VRXFKHV�LQIHFWLHXVHV�RQW�pWp�VpOHFWLRQQpHV��

��GH�FKDTXH� WUDLWHPHQW� �/�� ,/�HW�23��SRXU�WHVWHU� OHXU�HIILFDFLWp� LQ� YLWUR��/RUV�GH�

O
DQDO\VH�GHV�HIIHWV�GHV�VRXFKHV�LQRFXOpHV�GH�OD�UKL]RVSKqUH�GH�7DUD��OHV�JURXSHV���

HW� �� RQW� PRQWUp� GHV� YDOHXUV� VLJQLILFDWLYHPHQW� SOXV� pOHYpHV� VXU� OD� ELRPDVVH�

DpULHQQH� HW� WRWDOH� GH� OD� SODQWH�� SDU� UDSSRUW� DX[� DXWUHV� VRXFKHV�� /H� JURXSH� �� D�

PRQWUp� OHV� YDOHXUV�G
XQH�PHLOOHXUH�DFWLYLWp� QLWURJpQDVH� HW� G
XQH�PHLOOHXUH� WHQHXU�

HQ� FKORURSK\OOH�� /HV� JURXSHV� ��� �� HW� 23��� QH� SUpVHQWDLHQW� SDV� GH� GLIIpUHQFHV�

VLJQLILFDWLYHV�HQ�FH�TXL�FRQFHUQH�OHV�VHPLV�WpPRLQV�GH�SRLV��

�

&RQWUDLUHPHQW�j�O¶pWXGH�GH�UpIpUHQFH�������QRXV�Q¶DYRQV�WURXYp�DXFXQ�QRGXOH�GDQV�

OHV� UDFLQHV� GH� 7DUD�� PrPH� VL� XQ� QRPEUH� VXIILVDQW� G¶DUEUHV� �Q�  � ���� RQW� pWp�



pFKDQWLOORQQpV� GDQV� OD�PrPH� ]RQH� G¶pWXGH��&HSHQGDQW�� ����� Q
RQW� SDV� WURXYp� GH�

QRGXOHV� GH� 7DUD� FXOWLYpV� LQ� YLWUR� DSUqV� O
LQRFXODWLRQ� GH� VRXFKHV� EDFWpULHQQHV�

LVROpHV�j�SDUWLU�GHV�QRGXOHV�GH�7DUD�WURXYpV��'DQV�FHWWH�pWXGH��OHV�7DUD�FXOWLYpHV�LQ�

YLWUR�DYHF�OH�VRO�GH�OD�SODQWDWLRQ�GH�7DUD�QH�PRQWUHQW�SDV�QRQ�SOXV�OD�SUpVHQFH�GH�

QRGXOHV�� &HV� UpVXOWDWV� FRQYHUJHQW� YHUV� O
DEVHQFH� GH� QRGXODWLRQ� GH�

�� ,O� HVW�GRQF�SRVVLEOH�TXH� OHV� Q°XGV� LGHQWLILpV�SDU� �����QH�VRLHQW�SDV�GHV�

QRGXOHV�GH�7DUD��PDLV�GHV�SVHXGRQRGXOHV�� WHOV�TXH�FHX[�WURXYpV�GDQV� OD�SUpVHQWH�

pWXGH��$FWXHOOHPHQW��LO�HVW�GLIILFLOH�G¶LVROHU�HW�G¶LGHQWLILHU�OHV�QRGXOHV�HQ�JpQpUDO�HW�

SDUWLFXOLqUHPHQW� j� 7DUD� HQ� UDLVRQ� GX� QLYHDX� pOHYp� GH� WDQLQV� HW� GH� OD� IRUWH�

SLJPHQWDWLRQ�GH�OHXUV�UDFLQHV��3RXU�UpVRXGUH�FH�SUREOqPH��QRXV�DYRQV�pJDOHPHQW�

HIIHFWXp�XQ�WHVW�TXDQWLWDWLI�VXSSOpPHQWDLUH�GH�IL[DWLRQ�GH�O
D]RWH�HQ�XWLOLVDQW�OH�WHVW�

GH� UpGXFWLRQ� j� O
DFpW\OqQH�� TXL� pWDLW� pJDOHPHQW� QpJDWLI�� �

SRXUUDLW� DLQVL� rWUH� LQFOXV� GDQV� OHV� HVSqFHV� GH� OpJXPLQHXVHV� QRQ� QRGXODQWHV�� (Q�

IDLW�� ELHQ� TXH� SOXV� GH� ���� GHV� 3DSLOLRQRLGHDH� HW� GHV� 0LPRVRLGHDH� VRLHQW�

SUREDEOHPHQW� FDSDEOHV� GH� V\PELRVH� DYHF� GHV� UKL]RELXPV�� VHXOHPHQW� ���� GHV�

HVSqFHV� GH� OD� VRXV�IDPLOOH� &DHVDOSLQLRLGHDH� OH� VRQW� �������� /D� WHQHXU� pOHYpH� HQ�

JDOORWDQQLQV� GDQV� OHV� UDFLQHV� GH� 7DUD� ������ FRQQXHV� FRPPH� GHV� PROpFXOHV�

DQWLPLFURELHQQHV�HIILFDFHV��SRXUUDLW�SHXW�rWUH�HPSrFKHU�O¶LQIHFWLRQ�GHV�UDFLQHV�SDU�

GHV�EDFWpULHV�UKL]RELHQQHV��,O�D�pWp�GpPRQWUp�TXH�OD�7DUD�QH�QRGXOH�SDV��FHSHQGDQW�

HOOH�SHXW�GpYHORSSHU�GDQV� OH� VRO�XQH�GLYHUVLWp�PLFURELHQQH�SDUWLFXOLqUH�TXH� QRXV�

HVVD\RQV�GH�UpYpOHU�JUkFH�j�XQH�SODQWH�SLqJH��

�

6XU�OD�EDVH�GX�VpTXHQoDJH�SDUWLHO�GH�OD�UpJLRQ�$51U�,76���6���6��LO�D�pWp�REVHUYp�



TXH� OHV� ��� VRXFKHV� EDFWpULHQQHV� QRGXODLUHV� UpFXSpUpHV� HW� LVROpHV� GHV� VROV�

DSSDUWHQDQW� j� O
LQWpULHXU� GHV� SODQWDWLRQV� GH� 7DUD� �/� HW� ,/�� HW� j� O
H[WpULHXU� GH� OD�

SODQWDWLRQ� �23�� GH� 7DUD�� DSSDUWLHQQHQW� H[FOXVLYHPHQW� DX� JHQUH� � VSS��

/HV� JURXSHV� �� HW� �� VRQW� FRPSRVpV� H[FOXVLYHPHQW� GH� VRXFKHV� UKL]RELHQQHV�

UpFXSpUpHV�HW�LVROpHV�GH�OD�OLJQpH�GH�SODQWDWLRQ�7DUD��/���/H�JURXSH���FRPSUHQG�OHV�

VRXFKHV�GH�UKL]RELXP�UpFXSpUpHV�HW�LVROpHV�GH�OD�OLJQH�SODQWpH�GH�7DUD��/��HW�HQWUH�

GHX[� OLJQpHV� �,/��� /H� JURXSH� �� FRPSUHQG� OHV� VRXFKHV� UKL]RELHQQHV� UpFXSpUpHV��

LVROpHV� GH� O
LQWHUOLJQH� �,/�� HW� G
XQ� FKDPS� VLWXp� HQ� GHKRUV� GH� OD� SODQWDWLRQ� R�� OD�

7DUD�Q
D�MDPDLV�JUDQGL��23���8QH�JUDQGH�GLYHUVLWp�GH�UKL]RELD�UpFXSpUpV�j�SDUWLU�GH�

SRLV� D� pWp� REVHUYpH� FRPPH� SODQWH� SLqJH� HW� OD� SOXV� JUDQGH� GLYHUVLWp� GH� VRXFKHV�

LVROpHV�D�pWp�REWHQXH�j�SDUWLU�GH�VROV��/���

/HV� VRXFKHV� UpFXSpUpHV� HW� LVROpHV� DYHF� GHV� SRLV� DSSDUWHQDQW� DX� JURXSH� �� VRQW�

VLWXpHV�j�SUR[LPLWp�GH EY�SKDVHROL�&)1���7������RULJLQDLUH�GX�0H[LTXH��/D�

VRXFKH� 5�� HWOL� HVW� OD� VRXFKH� SUpGRPLQDQWH� FKH]� � QRGXODQWHV� HQ�

$PpULTXH�������$X�3pURX��5��HWOL�D�GpMj�pWp� LVROp�GH� �������'DQV�QRWUH�

FDV��OHV�VRXFKHV�DSSDUWHQDQW�DX�JURXSH���VH�UHWURXYHQW�pJDOHPHQW�j�SUR[LPLWp�GHV�

VRXFKHV�GH�5��VS�3(360���HW�3(360���LVROpHV�DX�3pURX��SUqV�GH�/LPD��SDU�������

TXL�RQW�REVHUYp�TXH�FHV���VRXFKHV�LVROpHV�GH�3��VDWLYXP�DYDLHQW�XQH�UHODWLRQ�WUqV�

pWURLWH�DYHF�5�HWOL�&)1��7��FRPPH�GDQV� OH�FDV� GH�QRWUH�pWXGH��'
DSUqV� ������5��

HWOL� DXUDLW� SX� rWUH� DPHQp� G
$PpULTXH� HQ� (VSDJQH� GDQV� GHV� VHPHQFHV� GH� KDULFRW�

RUGLQDLUHV��VXU�OD�EDVH�GH�O
DQDO\VH�GX�JqQH�QRG&��

/HV�VRXFKHV� LVROpHV�GH�SRLV�DSSDUWHQDQW�DX�JURXSH���HW�SULQFLSDOHPHQW� OD�VRXFKH�

XQLTXH� 23��� VRQW� pWURLWHPHQW� DSSDUHQWpHV� j� � LVROpH� GH�

.XPPHURZLD� VWLSXODFHD� �WULEX� GHV� 'HVPRGLHDH��� HQ� &KLQH� ������ /HV� VpTXHQFHV�



,76� GH� OD� VRXFKH� UHSUpVHQWDWLYH� GH�5�� PHVRFLQLFXP�&&%$8� �����7� SDUWDJHQW�

XQH� VLPLODULWp� GH� VpTXHQFH� GH� ������ UHVSHFWLYHPHQW� DYHF� � &)1�

��7�� /HV� HVSqFHV� GH� .XPPHURZLD� VRQW� GHV� OpJXPLQHXVHV� j� YDOHXU� PpGLFLQDOH�

RULJLQDLUHV� G¶$VLH� GH� O¶(VW�� K{WHV� QRQ� VpOHFWLIV� GHV� UKL]RELHV� HW� SRXYDQW� QRGXOHU�

DYHF� GLYHUVHV� EDFWpULHV� GDQV� GLIIpUHQWHV� UpJLRQV� ��������� /D� VpTXHQFH� ,76� GH� OD�

VRXFKH�&&%$8������7� pWDLW� VLPLODLUH� j� OD� VRXFKH�&&%$8������� �VLPLODULWp� j�

������/HV�VRXFKHV�UpFXSpUpHV�DYHF�GHV�SRLV�DSSDUWHQDQW�DX[�JURXSHV���HW���VRQW�

UHJURXSpHV�DXWRXU�GH�OD�VRXFKH�W\SH� �/0*�����7��LGHQWLTXH�j�

FHOOH� GH� � GH� YLFLD�86'$����7�� LVROpH� GH� � ������5��

SLVL�'60�����7�VLWXp�GDQV�OH�PrPH�JURXSH��D�pJDOHPHQW�pWp�LVROp�GH� �

HW�D�pWp�EDSWLVp� �DYDQW�UHFODVVHPHQW�� �������/D�VRXFKH� OD�

SOXV� SURFKH� GX� JURXSH� �� HVW� 5�VS�� 5395���� LVROp� GH� � HQ�

(VSDJQH� ����� DSSDUWHQDQW� DX� JURXSH� GHV� �� SUpVHQWDQW� XQH�

GLYHUJHQFH�� /HV� VRXFKHV� DSSDUWHQDQW� DX� JURXSH� �� VH� WURXYHQW� SUqV� GH� OD� VRXFKH�

3(360���GH�5�VS�LVROpH�GH� YDU��PDFURFDUSXP�DX�3pURX��SUqV�GH�/LPD��

SDU� ����� HW� VRQW� OHV� SOXV� SURFKHV� GH� OD� VRXFKH� /&6����� GH� 5�� VS�� LVROpH� GHV�

QRGXOHV�GH� HQ�(VSDJQH�������

�

/D�V\PELRVH�HQWUH�OHV�VRXFKHV�GH�UKL]RELD�HW�OH�SRLV�VHPEOH�rWUH�EpQpILTXH�SRXU�OD�

SK\VLRORJLH�HW�OD�FURLVVDQFH�GX�SRLV�SDU�UDSSRUW�DX[�SODQWXOHV�WpPRLQV��&HSHQGDQW��

WRXWHV�OHV�VRXFKHV�Q
RQW�SDV�IRQFWLRQQp�GH�OD�PrPH�PDQLqUH�HW� OHV�JURXSHV���HW���

RQW� PRQWUp� XQ� PHLOOHXU� UpVXOWDW� DJURQRPLTXH� LQ� YLWUR�� &HV� GHX[� JURXSHV� VRQW�

UDVVHPEOpV� DXWRXU� GH� � /0*� �����7� HW� SOXVLHXUV� pWXGHV� RQW�



PRQWUp������������������OD�VSpFLILFLWp�GH� �GH�IRUPHU�GHV�

QRGXOHV� IL[DQW� O
D]RWH�FKH]� OHV�SODQWHV�GH�3�� VDWLYXP��/D�SUpVHQFH�GH�

� SRXUUDLW� H[SOLTXHU� OHV� ERQV� UpVXOWDWV� GHV� JURXSHV� �� HW� ��� &HV�

UpVXOWDWV�VRQW�SRVLWLIV�FRPSWH�WHQX�GX�IDLW�TX
LOV�RQW�pWp�REWHQXV�j�SDUWLU�GH�VROV�GH�

SODQWDWLRQV� GH� 7DUD� j� GHV� ILQV� FRPPHUFLDOHV�� R�� OH� SRLV� Q
DYDLW� SDV� HQFRUH� pWp�

FXOWLYp��8QH�YLVLRQ�SOXV�LQWpJUpH�GH�FHWWH�pWXGH�SRXUUDLW�H[DPLQHU�HQ�SURIRQGHXU�OH�

SRWHQWLHO�GH�O
DVVRFLDWLRQ�G
DJURIRUHVWHULH�HQWUH�7DUD�HW�OH�SRLV��7UDGLWLRQQHOOHPHQW��

FHV� FXOWXUHV� VRQW� PpODQJpHV� GDQV� FHUWDLQHV� UpJLRQV� DQGLQHV� ����� /H� UHQGHPHQW�

G
XQH� WHOOH� FXOWXUH� SRXUUDLW� rWUH� G�� DX[� DYDQWDJHV� DSSRUWpV� SDU� OHV� VRXFKHV�

EDFWpULHQQHV�SUpVHQWHV�GDQV�OH�SRLV�HW�j�OHXU�FDSDFLWp�j�V
DVVRFLHU�VSpFLILTXHPHQW�j�

OD�UKL]RVSKqUH�GH�7DUD��,QYHUVHPHQW��j�PHVXUH�TXH�QRXV�DFFXPXORQV�GHV�SUHXYHV�

FRQYDLQFDQWHV�GH� OD�FDSDFLWp� OLPLWpH�GH� �j�IL[HU� O¶D]RWH��QRXV�

SRXUULRQV�pJDOHPHQW�DPpOLRUHU�OD�IHUWLOLWp�GX�VRO��HW�GRQF�OD�SURGXFWLRQ�GH�7DUD��HQ�

PpODQJHDQW�GHV�SODQWDWLRQV�DYHF� FRPPH�IL[DWHXU��G
D]RWH��

�

�

�



��������1'��1RQ�GpWHUPLQp���
����(UURU�VWDQGDUG������/HV�GRQQpHV�GH�OD�PrPH�OLJQH�VXLYLH�GH�OD�PrPH�OHWWUH�QH�VRQW�SDV�VLJQLILFDWLYHPHQW�GLIIpUHQWHV�VHORQ�OH�WHVW�GH�1HZPDQ�.HXOV��3���������



�

��������������������(UURU�VWDQGDUG�����/HV�GRQQpHV�GH�OD�PrPH�OLJQH�VXLYLH�GH�OD�PrPH�OHWWUH�QH�VRQW�SDV�VLJQLILFDWLYHPHQW�GLIIpUHQWHV�VHORQ�OH�WHVW�GH�1HZPDQ�.HXOV��3��������

���������������(UURU�VWDQGDUG�����/HV�GRQQpHV�GH�OD�PrPH�OLJQH�VXLYLH�GH�OD�PrPH�OHWWUH�QH�VRQW�SDV�VLJQLILFDWLYHPHQW�GLIIpUHQWHV�VHORQ�OH�WHVW�GH�1HZPDQ�.HXOV��3��������



�

��� /D� 7DUD� D� pWp� SULQFLSDOHPHQW� DVVRFLpH� j� GHV�

FKDPSLJQRQV� P\FRUKL]LHQV� DUEXVFXODLUHV� GH� OD�

IDPLOOH� GHV� *ORPpUDFpHV�� QRWDPPHQW�

�

���/D�P\FRUKL]DWLRQ�FRQWU{OpH��DYHF�OHV�VSRUHV�GH�

�� D� FRQVLGpUDEOHPHQW� DPpOLRUp� OD� FXOWXUH�

GH� 7DUD� HQ� VHUUH� DLQVL� TXH� O
DEVRUSWLRQ� G
pOpPHQWV�

QXWULWLIV�WHOV�TXH�OH�SKRVSKRUH�HW�O
D]RWH���

�� SRXUUDLW� rWUH� FRQVLGpUp� FRPPH�

�IRUWHPHQW�GpSHQGDQW�GH�OD�P\FRUKL]H����

����$XFXQH�GHV�SODQWHV�GH�7DUD�pYDOXpHV�VXU�OH�WHUUDLQ�

RX�HQ�ODERUDWRLUH��Q¶D�PRQWUp�OD�SUpVHQFH�GH�QRGXOHV�

GDQV�OHV�UDFLQHV���

��� /D� SUpVHQFH� GH� OD� FXOWXUH� GH� 7DUD� GDQV� OHV� VROV�

V
HVW� DYpUpH� DYRLU� XQ� LPSDFW� SRVLWLI� VXU� OH�

GpYHORSSHPHQW�HW�OD�FURLVVDQFH�GH�OD�FXOWXUH�GH�7DUD�

HW�GH�SRLV�GDQV�GHV�FRQGLWLRQV�FRQWU{OpHV���

�

�

�
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�

�� 3RXUVXLYUH� O¶pWXGH� DX� VWDGH� �� � 7HVWHU�

O
LQRFXODWLRQ�GX��FKDPSLJQRQ�$0�

GDQV�OHV�SODQWDWLRQV�GH�7DUD���

�� 7HVWHU� OD� QRGXODWLRQ� FKH]� 7DUD� DYHF� GHV�

VRXFKHV�QRGXODQWHV�TXL�RQW�GpMj�pWp�GpPRQWUpHV�

OD�QRGXODWLRQ�FKH]�G
DXWUHV�HVSqFHV��

�� )DLUH�GHV�pWXGHV�VXU� OD�FRQFHQWUDWLRQ�GH�WDQLQV�

GDQV� OHV� JRXVVHV� GH� 7DUD�� HQ� FRPSDUDQW� OHV�

SODQWHV�P\FRUKL]pHV�HW�QRQ�P\FRUKL]pHV��

�

�

�

�

�

�

�

�
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���� (O� UHJLRQDO� 3LXUD�� 6HLV� PLO� SODQWRQHV� GH� WDUD� PHMRUDGD� SDUD�
LPSOHPHQWDU� VLVWHPD� DJURIRUHVWDO� HQ� FRPXQLGDG� GH� $\DEDFD� >,QWHUQHW@�� �����
>FLWp� ��� PDL� ����@�� 'LVSRQLEOH� VXU��
KWWS���ZZZ�HOUHJLRQDOSLXUD�FRP�SH�LQGH[�SKS�UHJLRQDOHV�����RWUDV�
SURYLQFLDV�������VHLV�PLO�SODQWRQHV�GH�WDUD�PHMRUDGD�SDUD�LPSOHPHQWDU�
VLVWHPD�DJURIRUHVWDO�HQ�FRPXQLGDG�GH�D\DEDFD�

���� $OHPDQ� )�� /D� WDUD� &DHVDOSLQHD� VSLQRVD�� HVSHFLH� SURGLJLRVD� SDUD� ORV�
VLVWHPDV�DJULIRUHVWDOHV�HQ�YDOOHV�LQWHUDQGLQRV�SGI��$FWD�1RYD����������ဩ�����

���� 9LOODQXHYD�&��/D�WDUD�(O�2UR�9HUGH�GH�ORV�,QFDV�>,QWHUQHW@�����(GLFLyQ��
/LPD�� $*580��8QLYHUVLGDG�1DFLRQDO� $JUDULD� /D�0ROLQD�� ����� >FLWp� ��� DYU�
����@�� ���� S�� 'LVSRQLEOH� VXU��
KWWS���ZZZ�DVRFDP�RUJ�ELEOLRWHFD�LWHPV�VKRZ������

���� 0DQFHUR�/��/D�WDUD��&DHVDOSLQLD�VSLQRVD��HQ�3HU~��%ROLYLD�\�(FXDGRU��
$QiOLVLV� GH� OD� &DGHQD� 3URGXFWLYD� HQ� OD� 5HJLyQ�� 3URJUDPD� 5HJLRQDO�
(&2%21$�,17(5&223(5$7,21�>,QWHUQHW@��IpYU������>FLWp���� MDQY�����@��
'LVSRQLEOH�VXU��KWWSV���LGXV�XV�HV�[POXL�KDQGOH�������������

���� 0DULHQ� -1�� 'HODXQD\� *�� /D� WDUD�� &DHVDOSLQLD� VSLQRVD�� HVSqFH�
DJURIRUHVWLqUH� HPEOpPDWLTXH� GHV� YDOOpHV� LQWHUDQGLQHV� DX� 3pURX�� %RLV� HW� IRUrWV�
GHV�WURSLTXHV�����������������

���� 3ROR�9LOODQXHYD�)'��,QVHFWRV�\�$FDURV�SHUMXGLFLDOHV�GH�XQD�SODQWDFLyQ�
GH� WDUD��&DHVDOSLQLD�VSLQRVD��GXUDQWH� OD�SULPDYHUD�HQ�/XUtQ�>,QWHUQHW@�� >/LPD@��
8QLYHUVLGDG�1DFLRQDO�$JUDULD�/D�0ROLQD�������>FLWp����DYU�����@��'LVSRQLEOH�
VXU��KWWS���UHSRVLWRULR�ODPROLQD�HGX�SH�KDQGOH�81$/0������

���� $OOHQ� 21�� $OOHQ� (.�� 7KH� /HJXPLQRVDH�� D� 6RXUFH� %RRN� RI�
&KDUDFWHULVWLFV��8VHV��DQG�1RGXODWLRQ��8QLY�RI�:LVFRQVLQ�3UHVV������������S���

���� '(� )$5,$� 60�� /(:,6� *3�� 635(17� -,�� 687+(5/$1'� -0��
2FFXUUHQFH� RI� QRGXODWLRQ� LQ� WKH� /HJXPLQRVDH�� 1HZ� 3K\WRORJLVW��
���������������±������



�

���� &RUGHUR�,��5XL]�'tH]�%��&RED�GH� OD�3HxD�7��%DODJXHU�/��/XFDV�00��
5LQFyQ� $�� HW� DO�� 5KL]RELDO� GLYHUVLW\�� V\PELRWLF� HIIHFWLYHQHVV� DQG� VWUXFWXUH� RI�
QRGXOHV� RI� 9DFKHOOLD� PDFUDFDQWKD�� 6RLO� %LRORJ\� DQG� %LRFKHPLVWU\�� PDL�
����������ဩ�����

����� 2JDWD�*XWLpUUH]�.��'LYHUVLGDG�GH�PLFURRUJDQLVPRV�HQ� OD�UL]yIRUD�GH�
©�WDUD�ª��&DHVDOSLQLD�VSLQRVD��0ROLQD��.XQW]H��\�VX�HIHFWR�HQ�HO�FUHFLPLHQWR�GHO�
FXOWLYR��>/LPD@���������

����� *LEVRQ�$+��3K\VLFDO�HQYLURQPHQW�DQG�V\PELRWLF�QLWURJHQ�IL[DWLRQ��,��
7KH� HIIHFW� RI� WHPSHUDWXUH� RQ� UHFHQWO\� QRGXODWHG� 7ULIROLXP� VXEWHUUDQHXP� �/���
SODQWV��$XVW�-�%LRO�6FL������������������

����� 9LQFHQW�-0��$�PDQXDO�IRU�WKH�SUDFWLFDO�VWXG\�RI�URRW�QRGXOH�EDFWHULD��
,Q��3URJUDPPH�,%�HG��,QWHUQDWLRQDO�%LRORJLFDO�3URJUDPPH��%ODFNZHOO��2[IRUG��
+DQGERRN� QR�� ���� >,QWHUQHW@�� 2[IRUGௗ�� >3XEOLVKHG� IRU� WKH@� ,QWHUQDWLRQDO�
%LRORJLFDO� 3URJUDPPH� >E\@� %ODFNZHOO� 6FLHQWLILF�� ����� >FLWp� �� DR�W� ����@��
�3URJUDPPH� ,QWHUQDWLRQDO� %LRORJLFDO��� 'LVSRQLEOH� VXU��
KWWSV���WURYH�QOD�JRY�DX�YHUVLRQ����������

����� 5HQLHU� $�� 0DLOOHW� )�� )DUGRX[� -�� 3RLQVRW� 9�� *LUDXG� (�� 1RXZHQ� 1��
3KRWRV\QWKHWLF� %UDG\UKL]RELXP� 6S�� 6WUDLQ� 256���� 6\QWKHVL]HV� ��2�
0HWK\OIXFRV\ODWHG� /LSRFKLWRROLJRVDFFKDULGHV� IRU� QRG� *HQH±'HSHQGHQW�
,QWHUDFWLRQ�ZLWK� $HVFK\QRPHQH� 3ODQWV��0ROHFXODU� 3ODQW�0LFUREH� ,QWHUDFWLRQV��
GpF�����������������ဩ����

����� :LOOHPV�$��&RRSPDQ�5��*LOOLV�0��&RPSDULVRQ�RI�VHTXHQFH�DQDO\VLV�
RI� ��6���6� U'1$� VSDFHU� UHJLRQV�� $)/3� DQDO\VLV� DQG� '1$�'1$�
K\EULGL]DWLRQV� LQ� %UDG\UKL]RELXP�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6\VWHPDWLF� DQG�
(YROXWLRQDU\�0LFURELRORJ\����������������ဩ�����

����� 3RQVRQQHW� &�� 1HVPH� ;�� ,GHQWLILFDWLRQ� RI� $JUREDFWHULXP� VWUDLQV� E\�
3&5�5)/3� DQDO\VLV� RI� S7L� DQG� FKURPRVRPDO� UHJLRQV�� $UFK�0LFURELRO�� �� DYU�
���������������ဩ����

����� *RX\�0��*XLQGRQ�6��*DVFXHO�2��6HD9LHZ�YHUVLRQ����$�PXOWLSODWIRUP�
JUDSKLFDO�XVHU�LQWHUIDFH�IRU�VHTXHQFH�DOLJQPHQW�DQG�SK\ORJHQHWLF�WUHH�EXLOGLQJ��
0RO�%LRO�(YRO��IpYU���������������ဩ����



�

����� 2JDWD� .�� =XxLJD� '�� (VWXGLR� GH� OD� PLFURIORUD� GH� OD� UL]yVIHUD� GH�
&DHVDOSLQLD� VSLQRVD� HQ� OD� SURYLQFLD� GH� +XDQXFR�� =RQDV� ÈULGDV��
��������������ဩ������

����� 'R\OH� --�� 3K\ORJHQ\� RI� WKH� /HJXPH� )DPLO\�� $Q� $SSURDFK� WR�
8QGHUVWDQGLQJ� WKH� 2ULJLQV� RI� 1RGXODWLRQ�� $QQXDO� 5HYLHZ� RI� (FRORJ\� DQG�
6\VWHPDWLFV�������������ဩ�����

����� $JXLODU�*DOYH]� $�� 1RUDWWR� *�� &KDPEL� )�� 'HEDVWH� )�� &DPSRV� '��
3RWHQWLDO�RI�WDUD��&DHVDOSLQLD�VSLQRVD��JDOORWDQQLQV�DQG�K\GURO\VDWHV�DV�QDWXUDO�
DQWLEDFWHULDO�FRPSRXQGV��)RRG�&KHPLVWU\��DR�W�������������ဩ����

����� 'HSUHW�*��+RXRW�6��$OODUG�0�5��%UHXLO�0�&��1RXD­ĀP�5��/DJXHUUH�
*��/RQJ�WHUP�HIIHFWV�RI�FURS�PDQDJHPHQW�RQ�5KL]RELXP�OHJXPLQRVDUXP�ELRYDU�
YLFLDH�SRSXODWLRQV��)(06�0LFURELRORJ\�(FRORJ\��GpF��������������ဩ�����

����� $JXLODU�20��5LYD�2��3HOW]HU�(��$QDO\VLV�RI�5KL]RELXP�HWOL�DQG�RI�LWV�
V\PELRVLV�ZLWK�ZLOG�3KDVHROXV�YXOJDULV�VXSSRUWV�FRHYROXWLRQ�LQ�FHQWHUV�RI�KRVW�
GLYHUVLILFDWLRQ�� 3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV�� ��� VHSW�
������������������ဩ�����

����� 6DQWLOODQD� 1�� 5DPtUH]�%DKHQD� 0+�� *DUFtD�)UDLOH� 3�� 9HOi]TXH]� (��
=~xLJD�'��3K\ORJHQHWLF�GLYHUVLW\�EDVHG�RQ�UUV��DWS'��UHF$�JHQHV�DQG���6±��6�
LQWHUJHQLF� VHTXHQFH�DQDO\VHV� RI� UKL]RELDO� VWUDLQV� LVRODWHG� IURP�9LFLD� IDED�DQG�
3LVXP�VDWLYXP�LQ�3HUX��$UFKLYHV�RI�0LFURELRORJ\��PDUV����������������ဩ�����

����� 6DQWLOODQD� 1�� 5DPtUH]�%DKHQD� 0+�� *DUFtD�)UDLOH� 3�� 9HOi]TXH]� (��
=~xLJD�'��3K\ORJHQHWLF�GLYHUVLW\�EDVHG�RQ�UUV��DWS'��UHF$�JHQHV�DQG���6���6�
LQWHUJHQLF� VHTXHQFH�DQDO\VHV� RI� UKL]RELDO� VWUDLQV� LVRODWHG� IURP�9LFLD� IDED�DQG�
3LVXP�VDWLYXP�LQ�3HUX��$UFK�0LFURELRO��PDUV����������������ဩ�����

����� *DUFtD�)UDLOH�3��0XODV�*DUFtD�'��3HL[�$��5LYDV�5��*RQ]iOH]�$QGUpV�
)�� 9HOi]TXH]� (�� 3KDVHROXV� YXOJDULV� LV� QRGXODWHG� LQ� QRUWKHUQ� 6SDLQ� E\�
5KL]RELXP� OHJXPLQRVDUXP� VWUDLQV� KDUERULQJ� WZR� QRG&� DOOHOHV� SUHVHQW� LQ�
$PHULFDQ� 5KL]RELXP� HWOL� VWUDLQV�� ELRJHRJUDSKLFDO� DQG� HYROXWLRQDU\�
LPSOLFDWLRQV��&DQDGLDQ�-RXUQDO�RI�0LFURELRORJ\��DR�W���������������ဩ�����

����� /LQ� ';�� &KHQ� :)�� :DQJ� )4�� +X� '�� :DQJ� (7�� 6XL� ;+�� HW� DO��
5KL]RELXP�PHVRVLQLFXP�VS��QRY���LVRODWHG�IURP�URRW�QRGXOHV�RI�WKUHH�GLIIHUHQW�



�

OHJXPHV�� ,17(51$7,21$/� -2851$/� 2)� 6<67(0$7,&� $1'�
(92/87,21$5<�0,&52%,2/2*<����DR�W����������������ဩ�����

����� /LQ� ';�� 0DQ� &;�� :DQJ� (7�� &KHQ� :;�� 'LYHUVH� UKL]RELD� WKDW�
QRGXODWH� WZR� VSHFLHV� RI� .XPPHURZLD� LQ� &KLQD�� $UFKLYHV� RI� 0LFURELRORJ\��
���������������ဩ������

����� /LQ�';��:DQJ�(7��7DQJ�+��+DQ�7;��+H�<5��*XDQ�6+��HW�DO��6KLQHOOD�
NXPPHURZLDH�VS��QRY���D�V\PELRWLF�EDFWHULXP�LVRODWHG�IURP�URRW�QRGXOHV�RI�WKH�
KHUEDO� OHJXPH� .XPPHURZLD� VWLSXODFHD�� ,17(51$7,21$/� -2851$/� 2)�
6<67(0$7,&� $1'� (92/87,21$5<� 0,&52%,2/2*<��
���������������ဩ�����

����� 5DPLUH]�%DKHQD�0+��*DUFLD�)UDLOH�3��3HL[�$��9DOYHUGH�$��5LYDV�5��
,JXDO� -0�� HW� DO�� 5HYLVLRQ� RI� WKH� WD[RQRPLF� VWDWXV� RI� WKH� VSHFLHV� 5KL]RELXP�
OHJXPLQRVDUXP� �)UDQN� ������ )UDQN� ����$/�� 5KL]RELXP� SKDVHROL� 'DQJHDUG�
����$/�DQG�5KL]RELXP�WULIROLL�'DQJHDUG�����$/��5��WULIROLL�LV�D�ODWHU�V\QRQ\P�
RI� 5�� OHJXPLQRVDUXP�� 5HFODVVLILFDWLRQ� RI� WKH� VWUDLQ� 5�� OHJXPLQRVDUXP� '60�
������ � 1&,0%� ������� DV� 5KL]RELXP� SLVL� VS�� QRY�� ,17(51$7,21$/�
-2851$/�2)�6<67(0$7,&�$1'�(92/87,21$5<�0,&52%,2/2*<����
QRY�����������������ဩ�����

����� -RUGDQ� '&�� *UDP�QHJDWLYH� DHURELF� URGV� DQG� FRFFL�� )DPLO\� ,,,�
5KL]RELDFHDH��(Q�1��.ULHJ��\�-��*��+ROW��HGV����%HUJH\¶V�0DQXDO�RI��6\VWHPDWLF�
%DFWHULRORJ\���7KH�:LOOLDPV�	�:LONLQ�V�&R�%DOWLPRUH��86$������������ဩ�����

����� =KDQJ� ;�� .RVLHU� %�� 3ULHIHU� 8%�� *HQHWLF� GLYHUVLW\� RI� LQGLJHQRXV�
5KL]RELXP� OHJXPLQRVDUXP� EY�� YLFLDH� LVRODWHV� QRGXODWLQJ� WZR� GLIIHUHQW� KRVW�
SODQWV� GXULQJ� VRLO� UHVWRUDWLRQ� ZLWK� DOIDOID�� 0ROHFXODU� (FRORJ\��
������������ဩ������

����� 3DOPHU� .0�� <RXQJ� -3:�� +LJKHU� 'LYHUVLW\� RI� 5KL]RELXP�
OHJXPLQRVDUXP�%LRYDU�YLFLDH�3RSXODWLRQV� LQ�$UDEOH�6RLOV� WKDQ� LQ�*UDVV�6RLOV��
$SSO�(QYLURQ�0LFURELRO����MDQY����������������ဩ�����
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�
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6KHHQD�6DQJD\�7XFWR�����+HUYp�6DQJXLQ���
(VWHOOH�7RXUQLHU���-HDQ�7KLRXORXVH���<YHV�

3ULQ��\�5RELQ�'XSRQQRLV��

�
5HYLVWD�)RUHVWDO�GHO�3HU~��YROXPHQ�����SS������

���
�

�

�

�

�

�
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6KHHQD�6DQJD\�7XFWR�����+HUYp�6DQJXLQ���
(VWHOOH�7RXUQLHU���-HDQ�7KLRXORXVH���<YHV�

3ULQ��\�5RELQ�'XSRQQRLV��
�
�

7DUD�� ��KD�VLGR�FXOWLYDGD�
GXUDQWH� PXFKRV� DxRV� HQ� ERVTXHV� QDWXUDOHV��
SULQFLSDOPHQWH� SDUD� OD� UHFROHFFLyQ� GH� VXV�
YDLQDV�\� VXV�VHPLOODV�GDGR�VX�DOWR�YDORU�SRU�
VXV� P~OWLSOHV� XVRV� GHVGH� WLHPSRV� DQWLJXRV��
6LQ� HPEDUJR�� SRFR� VH� FRQRFH� VREUH� OD�
HFRORJtD� \�HO�HVWDGR�GH�FRQVHUYDFLyQ�GH� ORV�
ERVTXHV� GH� 7DUD�� /D� VLPELRVLV� PLFRUUtWLFD�
SXHGH� GH�� VHPSHxDU� XQ� URO� FHQWUDO� HQ� HO�
FUHFLPLHQWR� WHPSUDQR� GH� HVWD� OHJXPLQRVD� \�



�

FRQVWLWX\H� XQ� FRPSRQHQWH� FODYH� SDUD� OD�
PHMRUD� GH� ODV� SUiFWLFDV� GH� PDQHMR�� (O�
REMHWLYR�GH�HVWH�HVWXGLR�IXH�GHVFULELU�HO�HVWDGR�
PLFRUUtWLFR� GH� 7DUD� HQ� SODQWDFLRQHV�
ORFDOL]DGDV� HQ� 3HU~� \� HYDOXDU� HO� LPSDFWR�
PLFRUUtWLFR�VREUH�HO�FUHFLPLHQWR�WHPSUDQR�GH�
SOiQWXODV� GH� 7DUD� HQ� FRQGLFLRQHV� GH�
LQYHUQDGHUR��/RV�UHVXOWDGRV�PRVWUDURQ�TXH� OD�
7DUD� VH� DVRFLy� SULQFLSDOPHQWH� FRQ� KRQ�� JRV�
PLFRUUtWLFRV� DUEXVFXODUHV� GH� OD� IDPLOLD�

��QRWDEOHPHQWH� VSS��
/D�PLFRUUL]DFLyQ� FRQWURODGD� FRQ� HVSRUDV� GH�

PHMRUy� VLJQLILFDWLYDPHQWH� HO�
FUHFLPLHQWR�GH�7DUD�HQ�LQYHUQDGHUR��DVt�FRPR�
OD�DEVRUFLyQ�GH�QXWULHQWHV�FRPR�HO�IyVIRUR��3��
\� HO� QLWUyJHQR� �1��� 3RU� OR� WDQWR��
SRGUtD� VHU� FRQVLGHUDGD� FRPR� ³DOWDPHQWH�
GHSHQGLHQWH�GH�OD�PLFRUUL]D �́�(VWRV�UHVXOWDGRV�
GHVWDFDQ� OD� QHFHVLGDG� GH� FRQVLGHUDU� OD�
VLPELRVLV� PLFRUUtWLFD� DUEXVFXODU� SDUD�
PDQWHQHU� HQ� IRUPD� VRVWHQLEOH� OD�
SURGXFWLYLGDG� \� HVWDELOLGDG� GH� ODV�
SODQWDFLRQHV�GH�7DUD��

VLPELRVLV� DUEXVFXODU� PLFRUUtWLFD�� GLYHUVLGDG��
GHSHQGHQFLD�PLFRUUtWLFD��

�
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7DUD�� KDV�EHHQ�FXOWLYDWHG�
IRU� PDQ\� \HDUV� E\� PDQDJLQJ� QDWXUDO� IRUHVWV��
PDLQO\� IRU� SRG� DQG� VHHG� H[WUDFWLRQ�� DQG� LV�
KLJKO\� DSSUHFLDWHG� IRU� LWV� PXOWLSOH� XVHV� VLQFH�
DQFLHQW�WLPHV��+RZHYHU�OLWWOH� LV�NQRZQ�DERXW�
WKH� HFRORJ\� DQG� FRQVHUYDWLRQ� VWDWXV� RI� 7DUD�
IRUHVWV�� 0\FRUUKL]DO� V\PELRVLV� PD\� SOD\� D�
FHQWUDO�UROH�LQ�WKH�HDUO\�JURZWK�RI�WKLV�OHJXPH�
WUHH� DQG� FRQVWLWXWH� D� NH\� FRPSRQHQW� IRU� WKH�
LPSURYHPHQW� RI� PDQDJHPHQW� SUDFWLFHV�� 7KH�
DLP� RI� WKLV� VWXG\� ZDV� WR� GHVFULEH� WKH� 7DUD�
P\FRUUKL]DO� VWDWXV� LQ� SODQWDWLRQV� ORFDWHG� LQ�
3HUX�DQG�WR�HYDOXDWH�WKH�P\FRUUKL]DO�LPSDFWV�
RQ� WKH� HDUO\� JURZWK� RI� 7DUD� VHHGOLQJV� LQ�
QXUVHU\� FRQGLWLRQV�� 7KH� UHVXOWV� VKRZHG� WKDW�
WKH�7DUD�ZDV�PDLQO\�DVVRFLDWHG�ZLWK�$0�IXQ��
JL� DIILOLDWHG� WR� WKH� *ORPHUDFHDH� IDPLO\��
QRWDEO\� VSS�� 7KH� FRQWUROOHG�
P\FRU��UKL]DWLRQ�ZLWK� VSRUHV�RI�

VLJQLILFDQWO\� HQKDQFHG� WKH� 7DUD�
JURZWK� LQ�JODVVKRXVH��DV�ZHOO�DV� WKH�3�DQG�1�
QXWULHQW� XSWDNH�� +HQFH� FRXOG� EH�
FRQVLGHUHG� DV� ³KLJKO\� GHSHQGHQW� RQ�
P\FRUUKL]D´�� 7KHVH� UHVXOWV� HPSKDVL]H� WKH�
QHHG�WR�FRQVLGHU� WKH�$0� V\PELRVLV� LQ� RUGHU�
WR� VXVWDLQDEO\� PDLQWDLQ� WKH� SURGXFWLYLW\� DQG�
VWDELOLW\�RI�7DUD�SODQWDWLRQV��

�
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/RV�ERVTXHV�VHFRV�VRQ�ORV�HFRVLVWHPDV�WURS��LFDOHV�PiV�GHELOLWDGRV�TXH�UHVXOWDQ�
GH�ODV�DOWDV�SUHVLRQHV�DQWURSRJpQLFDV��6H�KD�UHSRUWDGR�TXH�HO�����GHO�HFRVLVWHPD�
GH� ERVTXH� WURSLFDO� VHFR� KD� VLGR� DVLJQDGR� D� RWURV� XVRV� GH� OD� WLHUUD�� SDU��
WLFXODUPHQWH� HQ� 3HU~� GRQGH� HO� SRUFHQWDMH� GH� SpUGLGD� KD� DOFDQ]DGR� HO� ����
�3RUWLOOR�4XLQ�� WHUR� \�6iQFKH]�$]RIHLID�������� )DFWRUHV�DQWUR��SRJpQLFRV�� FRPR�
SUiFWLFDV�FXOWXUDOHV�LQVRV��WHQLEOHV�R�VREUHH[SORWDFLyQ�GH�HVSHFLHV�FRQ�DOWR�YDORU�
FRPHUFLDO��KDQ�OOHYDGR�D�SUREOHPDV�GH�UHJHQHUDFLyQ��TXH��DIHFWDQ��QHJDWLYDPHQWH�
OD�VRVWHQLELOLGDG�GHO�ERVTXH��9DUJKHVH� ���������3RU�HMHPSOR��%DODJXHU� ��
��������UH��SRUWDURQ�TXH�XQ�ERVTXH�GH� �0ROLQD��.XQW]H��7DUD��
IXH� VRPHWLGR� D� EDMRV� QLYHOHV� GH� UHJHQHUDFLyQ� HQ� $WLTXLSD� �3HU~��� 0iV�
UHFLHQWHPHQWH��VH�KD� LQIRUPDGR�GH�TXH�HQ�OD�PD\RUtD�GH�ODV�SODQWDFLRQHV�GH�7DUD�
HYDOXD�� GDV� HQ� GLIHUHQWHV� ORFDOLGDGHV� GHO� 3HU~� VH� GHWHFWy� XQ� SURFHVR� GH�
UHJHQHUDFLyQ� OLPLWDGR� FRPR� UH�� VXOWDGR�GH� OD�H[FHVLYD�UHFROHFFLyQ�GH�VHPLOODV�R�
SDVWRUHR��&RUGHUR� ���������/D�7DUD�VH�KD�FXOWLYDGR�GXUDQWH�PXFKRV�DxRV� D�
WUDYpV� GHO� PDQHMR� GH� ERVTXHV� QDWXUDOHV�� SULQFLSDOPHQWH� SDUD� OD� UHFROHFFLyQ� GH�
YDLQDV� \� VHPLOODV� �/DUUHD� ������� $XQTXH� HVWD� HVSHFLH� DUEyUHD� HV� DOWD�� PHQWH�
DSUHFLDGD� SRU� VXV� P~OWLSOHV� XVRV� GHVGH� OD� DQWLJ�HGDG�� SRFR� VH� VDEH� VREUH� OD�
HFRORJtD� \� HO� HVWDGR� GH� FRQVHUYDFLyQ� GH� ORV� ERVTXHV� GH� 7DUD�� OLPLWDQGR� HO�
GHVDUUROOR�GH�SUiFWLFDV�GH�PDQHMR�VRVWHQLEOH��/DUUHD��������/D�HVWUXF��WXUD�GH�OD�
SREODFLyQ�\�ORV�SDWURQHV�HVSDFLDOHV�GH�ODV�FXELHUWDV�IRUHVWDOHV�VH�KDQ�FRQVLGHUDGR�
DPSOLDPHQWH�SDUD�HYDOXDU�VX�GLQiPLFD�GH�UH��JHQHUDFLyQ��1LNODV� ���������3RU�
OR�JHQHUDO�� HVWRV�FULWHULRV� UHVXOWDQ�GHO�HIHFWR�\� OD� LQWHUDF��FLyQ�HQWUH� ORV� IDFWRUHV�
DPELHQWDOHV��ODV�FDUDF��WHUtVWLFDV�GH�ODV�HVSHFLHV�DUEyUHDV��ODV�LQWUD�H�LQWHUDFFLRQHV�
HVSHFtILFDV� HQWUH�SODQWD�\�SODQWD�� ODV� LQWHUDFFLRQHV�HQWUH�SODQWD�\�DQLPDO�\�HO� LP��
SDFWR� DQWURSRJpQLFR� HQ� HO� WLHPSR� �:LHJDQG� \� 0RORQH\� ������� 1XPHURVRV�
HVWXGLRV�WDPELpQ�KDQ�LQGLFDGR�TXH�ODV�LQWHUDFFLRQHV�PLFRUUtWLFDV�SXHGHQ� LPSXOVDU�
ODV�IXQFLRQHV�GH�ORV�HFRVLVWH��PDV�\�p[LWR�GHO�HVWDEOHFLPLHQWR�GH�ODV�SOiQWXODV��XQR�
GH� ORV�SURFHVRV�PiV�FUtWLFRV�TXH�GHWHUPLQDQ�OD�VRVWHQLELOLGDG�GH�ORV�HFRVLVWHPDV�
�'LFNLH� �� ������ YDQ� GHU�+HLMGHQ� �� ������ ,EDQH]� �� ������� $XQTXH�
DOJXQRV�HVWXGLRV�KDQ�UHSRUWDGR�TXH� SUHVHQWD�XQD�JUDQ�YDULDFLyQ�
GH�FRORQL]DFLyQ�UDGLFXODU�FRQ�KRQJRV�PLFRUUtWLFRV�DUEXVFXODUHV��$0���)ULR��QL�
���������QR�H[LVWH� LQIRUPDFLyQ� VREUH� HO�HVWDGR�PLFRUUtWLFR�GH� \� VX�

GHSHQG��HQFLD�PLFRUUtWLFD��/RV�REMHWLYRV�HQ� OD�SUHVHQWH� LQYHVWLJDFLyQ� IXHURQ�� �L��
GHWHUPLQDU� HO�HVWDGR�PLFRUUtWLFR�GH�7DUD�HQ�SODQWDFLRQHV�XELFDGDV�HQ�3HU~�\��LL��
HYDOXDU� ORV� LPSDFWRV�PLFRUUtWLFRV� VREUH� HO� FUHFLPLHQWR� WHPSUDQR�GH� SOiQWXODV�GH�
7DUD�HQ�FRQGLFLRQHV�GH� LQYHUQDGHUR��6H�SODQWHD� OD� KLSyWHVLV�GH�TXH�HVWD�HVSHFLH�
DUEyUHD�VH�DVR��FLD�HQ�FRQGLFLRQHV�GH�FDPSR�FRQ�KRQJRV�$0�\�TXH�HO�PDQHMR�GH�OD�
LQIHFWLYLGDG� PLFRUUtWLFD� GHO� VXHOR� SRGUtD� LQFUHPHQWDU� GH� IRUPD� VRVWHQLEOH� OD�
SURGXFWLYLGDG�\�HVWDELOLGDG�GH�ODV�SODQWDFLRQHV�GH�7DUD�HQ�HO�3HU~��
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� 5DtFHV�GH�iUEROHV�GH�7DUD� �0ROLQD��.XQW]H�
� 6HPLOODV�GH�7DUD� �0ROLQD��.XQW]H�

/D�SDUWH�H[SHULPHQWDO�GH�OD�SUHVHQWH�LQYHVWL��JDFLyQ�VH�UHDOL]y�HQ�HO�/DERUDWRULR�
GH�6LPELRVLV�7URSLFDOHV�\�0HGLWHUUiQHDV��/670���HQ�HO�FDP��SXV�LQWHUQDFLRQDO�GH�
%DLOODUJXHW�HQ�0RQWIHUULHU�VXU�OH]�HQ�OD�FLXGDG�GH�0RQWSHOOLHU�HQ�)UDQFLD��

/D�UHFROHFFLyQ�GH�PXHVWUDV�GH�UDtFHV������FP�GH�SURIXQGLGDG��VH�OOHYy�D�FDER�HQ�
XQD�SODQWDFLyQ�GH�7DUD�HQ�&DQFKDFD\D��GH��� ]RQDV�GLIHUHQWHV�TXH�GHQRPLQDPRV�
+�� � \� � +�� � SDUD� HO� SUHVHQWH� HVWXGLR�� 8ELFDGDV� HQ� OD� UHJLyQ� GH� +XiQXFR� �6�
���������¶��:�����������¶���SUR��
YLQFLD�GH�$PER�D������PVQP��3RU�FDGD�]RQD��VH�VHOHFFLRQDURQ�FLQFR�iUEROHV�DO�
D]DU��\�SRU�FDGD�iUERO�VH�UHFROHFWDURQ���PXHVWUDV�GH�UDtFHV��
/DV�PXHVWUDV�GH� UDtFHV� IXHURQ�FRORFDGDV�HQ�EROVDV�GH�SOiVWLFR�GH�SULPHU�XVR�

ODV� TXH� VH� HQFRQWUDEDQ�GHELGDPHQWH� URWXODGDV� \� OXHJR� WUDQVSRUWDGDV�HQ� XQD�FDMD�
IULJRUtILFD�SRUWiWLO�TXH�PDQWXYLHUDQ� OD� WHPSHUDWXUD�D���&�DSUR[LPDGD��PHQWH��KDVWD�
TXH�IXHUDQ�SURFHVDGDV�HQ�HO�ODER��UDWRULR��
(Q�HO�ODERUDWRULR��ODV�UDtFHV�IXHURQ�ODYDGDV�FXLGDGRVDPHQWH�FRQ�DJXD�GH�FDxR�\�
VH� REVHUYDURQ� EDMR� XQ� HVWHUHRPLFURVFRSLR� �2O\P�� SXV� 6=� +��� UHVHDUFK�
VWHUHRPLFURVFRSH�� FRQ� DXPHQWRV� GH� �[� SDUD� GHWHFWDU� OD� SUHVHQFLD� GH� QyGXORV�
UL]RELDQRV�\�R�HFWRPLFRUUL]DV��OXHJR�VH�VHFDURQ�SDUD�DQiOLVLV�PROHFXODU��

6H� WULWXUDURQ� ODV� UDtFHV� VHFDV� HQ� QLWUyJHQR� OtTXLGR� SDUD� KRPRJHQL]DFLyQ� \� VH�
H[WUDMR�HO�$'1�HQ�XQD�VXEPXHVWUD�����PJ��XVDQGR�XQ�KRPRJHQHL]DGRU�)DVW3UHS�
��� �03� ELRPHG�� LFDOV�(XURSH�� ,OONLUFK�� )UDQFH�� \� HO� NLW� )DVW'��1$�63,1��03�
ELRPHGLFDOV�(XURSH���GH�DF��XHUGR�FRQ�ODV�LQVWUXFFLRQHV�GHO�IDEULFDQWH��6H�PHMRUy�
OD� FDOLGDG� GH� ORV� H[WUDFWRV� GH�$'1�� DxDGLHQGR� ������PJ�GH� SROLYLQLOSROLSLUUR��
OLGRQD��3933��GXUDQWH�OD�SULPHUD�HWDSD�GH�H[WUDFFLyQ�GH�$'1��
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�6H� UHDOL]DURQ� WUHV� UHSHWLFLRQHV� SRU� PXHVWUD� GH� UDt]�� 6H� FRPSUREy� OD� LQ��

WHJULGDG�GHO� $'1�HQ� JHO�GH� DJDURVD�DO� ����� \� VH�UHDOL]y�OD�FXDQWLILFDFLyQ�GHO�
$'1�XWLOL]DQGR�HO�NLW�GH�HQVD\R�4XDQW�L7��3LFR*UHHQ��GV'1$��,QYLWURJHQ��6W��
$XELQ��)UDQFLD���

/DV�PXHVWUDV�GH�$'1�H[WUDtGDV�D�SDUWLU�GH�OD� UDt]�GH�iUEROHV�GH�7DUD�� IXHURQ�
SXULILFDGDV�SDUD�DPSOLILFDU�HO�JHQ���6�$51U��XWLOL]DQGR�FHED��GRUHV�HVSHFtILFRV�
16���\�$0/���6LPRQ� ��������/HH� ��������FRQ�OD�ILQDOLGDG�GH�HYDO��XDU�
OD�GLYHUVLGDG�GH� ORV� KRQJRV�$0��*ORP��HURP\FRWD���/RV�DPSOLFRQHV�REWHQLGRV�
IXHURQ�VHFXHQFLDGRV�SRU�PHGLR�GH�XQD�FDGHQD�GH� VHFXHQFLDPLHQWR�REWHQLGRV� D�
WUDYpV� GH� OD� WHF�� QRORJtD� 0LVHT� LOOXPLQD� ��[���� SE�� �*HQRWRXO�� 7RXORXVH��
)UDQFLD���/DV�UHDFFLRQHV�GH�3&5�SDUD�OD� DPSOLILFDFLyQ� IXHURQ�UHDOL]DGDV�HQ�GRV�
HWDSDV��L��OD�SULPHUD�HWDSD�VH�OOHYy�D�FDER�HQ�XQ�YROXPHQ�ILQDO�GH�����/�XVDQGR�
FHEDGRUHV� PRGLILFDGRV� 16��� ��¶�FWWWFFFWDFDFJDFJFWFWWF��
FJDWFW77**$***&$$*7&7**7*&&��¶��\� $0/����¶�
JJDJWWFDJDFJWJWJFWFWWFFJDWFW*$$&&&$$$&$&777**777&&��¶������ �0� GH�
FDGD�XQR�UHVSHFWLYDPHQWH�����/�GH�$'1����� �UHSHWLFLRQHV� �GH� �$'1��H[WUDtGR�
SRU� PXHVWUD��� ���� �0� GH� FDGD� G173�� ���� QJ�P/� %6$�� *R7DT�� $'1�
3ROLPHUDVD����XQLGDGHV��\� �;�*UHHQ�*R7DT����%XIIHU�GH�UHDFFLyQ��3URPH�� JD��
&KDUERQQLHUHV��)UDQFLD���/DV�FRQGLFLRQHV�GH�3&5�IXHURQ�ODV�VLJXLHQWHV�����&�SRU�
��PLQ�� ���FLFORV�GH����&�SRU���V�����&�SRU���PLQ�����&�SRU� ��V�� XQD� HWDSD� GH�
HORQJDFLyQ� ILQDO�D����&�SRU���PLQ��6H� DJUXSDURQ� WUHV� UHSHWLFLRQHV�GH�3&5�SRU�
FDGD�PXHVWUD��ORV�FXDOHV�IXHURQ�SX��ULILFDGRV�XWLOL]DQGR�*);�3&5�$'1�\�HO�NLW�
GH�SXULILFDFLyQ�GH�EDQGDV�D�SDUWLU�GHO�JHO��*(�+HDOWKFDUH�/LIH�6FLHQFHV��9OL]\�
9LOODFRXEOD\�� )UDQFLD�� VLJXLHQGR� ODV� LQGLFDFLRQHV� GHO� IDEUL�� FDQWH�� SDUD� OD�
VHJXQGD�HWDSD��VH�HQYLDURQ�ORV�SURGXFWRV�GH�3&5�D�VHFXHQFLDU�D� OD�SODWDIRU��PD�
*HQRWRXO��7RXORXVH��)UDQFLD���D�WUDYpV�GH�OD�WHFQRORJtD� ��
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/DV�VHFXHQFLDV�GH�XQD�KHEUD��16����REWHQL��GDV�FRQ�HO�VHFXHQFLDPLHQWR�SRU�OD�
WHFQRORJtD�,OOXPLQD�IXHURQ�DQDOL]DGDV�\�VH�YHULILFy�VX�FDOL��GDG�XVDQGR�HO�VRIWZDUH�
0RWKXU� GH� DFXHUGR� FRQ� HO� SURFHGLPLHQWR� RSHUDWLYR� HVWiQGDU� �KWWS����
ZZZ�PRWKXU�RUJ�ZLNL�0L6HTB623�� SURSXHVWR� HQ� .R]LFK� �� �������� VLQ�
HPEDUJR��OD�FDOLGDG�GH�ODV�VHFXHQFLDV�XELFDGDV�HQ�ORV�H[WUHPRV�GH�ORV�IUDJPHQWRV�
GH� $'1� REWHQLGRV� IXH� YHULIL�� FDGD� XVDQGR� OD� FRQILJXUDFLyQ� 4��� �FRPDQGR�

���$�FRQWLQXDFLyQ��WRGDV�ODV�VHFXHQ��FLDV�IXHURQ�DJRWDGDV�FRQ�FyGLJRV�GH�
EDUUDV�\�FHEDGRUHV��\�VH�HOLPLQDURQ�WRGDV�ODV�VHFXHQFLDV������SE��EDVHV�DPELJ�DV�
X� KRPRSROtPHURV� VXSHULRUHV� D� �� SE��� (QVHJXLGD�� VH� UHDOL]y� XQ� SDVR� GH� SUH�
DJUXSDPLHQWR��+XVH� ��������SDUD�HOLPLQDU�VHFXHQFLDV�HUUyQHDV�IRUPDGDV�SURE��
DEOHPHQWH� SRU� HUURUHV� GHO� VHFXHQFLDPLHQWR�� WDPELpQ� VH� HOLPLQy� TXLPHUDV�
EDViQGRVH� HQ� HO� DOJRULWPR� 8FKLPH� �(GJDU� �� ������� 3RU� ~OWL�� PR�� VH�
FODVLILFDURQ� ODV� VHFXHQFLDV� DOLQHiQGRODV� FRQ� XQD� EDVH� GH� GDWRV� EDVDGD� HQ�
*ORPHURP\��FRWD�GH�.U�JHU� ���������\�HO�PpWRGR�FODV�� LILFDGRU�5'3�QDwYH�
LPSOHPHQWDGR� HQ� 0RWKXU� �FRPDQGR� 7RGDV� ODV� VHFXHQFLDV� QR�
*ORPHURP\FRWD� ������GH� FRQILDQ]D� OLPLWH� D� QLYHO� IDPLOLDU�� IXHURQ� HOLPLQDGDV��
6H� UHDOL]y� HO� � DJUXSDPLHQWR� � GH� � VHFXHQFLDV� � HQ� XQLGDGHV� WD[RQyPLFDV�
RSHUDFLRQDOHV� �278V�� XWLOL]DQGR� \� FRPDQGRV� GH� DJUXSDPLHQWR� HQ�
0RWKXU��ORV�278V�VROLWDULRV� IXHURQ�HOLPLQD��GRV��6H�QRUPDOL]DURQ�HO�Q~PHUR�GH�
VHFXHQFLDV� HQWUH�FDGD�PXHVWUD�FRQ�HO� FRPDQGR� ��������VHFXHQFLDV�
SRU� PXHVWUD��� (O� SDVR� GH� VXEPXHVWUHR� SHUPLWLy� UHGXFLU� � HO� � Q~PHUR� GH� IDOVRV�
278V�� OR� FXDO� HV� FUXFLDO� SDUD� REWHQHU� XQD� FRPSDUDFLyQ� FRQILDEOH� HQWUH� ODV�
PXHVWUDV� �*LKULQJ� �� ������ )LQDOPHQWH�� ORV� 278V� GHILQLGRV� FRQ� XQD�
GLYHUJHQFLD�GHO���������GH� VLPLOLWXG�� IXHURQ� VHOHFFLRQDGRV�SDUD� OD�DILOLD��FLyQ�
WD[RQyPLFD�XVDQGR�HO�FRPDQGR� �



�

/DV� VHPLOODV� GH� �� UHFRJLGDV� GH� OD� PLVPD� SODQWDFLyQ� GH� 7DUD�� VH�
HVWHULOL]DURQ� VX�� SHUILFLDOPHQWH� FRQ� iFLGR� VXOI~ULFR� FRQFHQ�� WUDGR� �+�62��� DO�
���� �6DQRQ������� GXUDQWH����PLQ��/XHJR��VH�UHWLUy��OD�VROXFLyQ� iFLGD���\�
VH� HQMXDJDURQ� ODV� VHPLOODV� GXUDQWH� ��K� FXDWUR� YHFHV�HQ�DJXD�GHVWLODGD�HVWpULO��
3RVWHULRUPHQWH��VH� WUDQVILULHURQ�DVpSWLFDPHQWH�HQ�SODFDV�SHWUL� OOHQDV�FRQ�DJDU�DO�
����Z�Y��\�JHUPLQDURQ�HQ�OD�RVFXULGDG�D����&�GXUDQWH���VHPDQD��/DV�VHPL��OODV�
JHUPLQDGDV�VH�XWLOL]DURQ�FXDQGR�ODV�UDtFHV�WHQtDQ�����FP�GH�ODUJR��ODV�FXDOHV�VH�
FXOWLYDURQ� HQ� PDFHWDV� GH� ���� FP�� OOHQDV� FRQ� XQD�PH]FOD� GH� WLHUUD�DUHQD� ������
Y�Y���

6H� SURGXMR� HO� LQyFXOR� I~QJLFR� HQ� FRQGLFLRQHV� D[pQLFDV� VHJ~Q�
%pFDUG� \� )RUWLQ� �������� &RQVLGHUDQGR� TXH� �� NJ� GH� HVWH� LQyFXOR� FRQWLHQH� ����

HVSRUDV��VH�UHDOL]y�XQ�FiOFXOR�VLP��SOH�SDUD�REWHQHU�OD�FDQWLGDG�QHFHVDULD�VHJ~Q�HO�
WUDWDPLHQWR��6H� SURFHGLy� D� LQRFXODU� D� UD]yQ�GH� ��� ����� ����\� ���� HVSRUDV� SRU�
PDFHWD��/XHJR��HVWDV�VH�GLVSXVLHURQ�HQ�XQ�GLVHxR�GH�EORTXHV�FRPSOHWRV�DO�D]DU�
FRQ����UHSHWLFLRQHV�SRU�WUDW��DPLHQWR��/DV�SODQWDV�VH�PDQWXYLHURQ�FRQ�OX]�QDWXUDO�
�GXUDFLyQ� GHO� GtD� DSUR[LPDGDPHQWH�� ��K�� WHPSHUDWXUD� PHGLD� GH� ���&��
WHPSHUDWXUD� Pi[LPD� �GH� GtD�� GH� ���&� \� PtQLPD� �GH� QRFKH�� GH� ���&��� (VWDV�
IXHURQ�UHJDGDV�GLDULDPHQWH�FRQ�DJXD�RVPyWLFD�VLQ�DSRUWH�GH�IHUWLOL]DQWHV��

/DV�SOiQWXODV�GH�7DUD�VH�FRVHFKDURQ�GHVSXpV�GH���PHVHV�GH�FXOWLYR�\�VXV�UDtFHV�VH�
ODYDURQ�FRQ� DJXD� GH� FDxR��6H� OOHYDURQ�FLQFR� SOiQWXODV�GH� DO� KRUQR� ���
VHPDQD� D� ���&�� SDUD� GHWHU�� PLQDU� HO� SHVR� VHFR� GH� OD� SDUWH� DpUHD�� 6H� UHDOL]y� OD�
GHWHUPLQDFLyQ� GH� QLWUyJHQR� \� IyVIRUR� D� SDUWLU� GH� WHMLGRV�YHJHWDOHV� WDO�\�FRPR�VH�
GHVFULEH� HQ� %RXG�� LDI� �� �������� 6H� HYDOXy� OD� FRORQL]DFLyQ� GH�$0� FRPR� VH�
GHVFULEH�HQ�2XDKPDQH� ���������XWLOL]DQGR�OD�WLQFLyQ�FRQ�D]XO�GH�WULSDQR�\�OD�GH��
SHQGHQFLD�PLFRUUtWLFD�GH� VH�H[SUHVy�FRPR�HO�SRUFHQWDMH�GH�OD�GLIHUHQFLD�
HQWUH�OD�ELR��PDVD�WRWDO�GH�XQD�SODQWD�PLFRUUt]DGD�\�OD�ELRPD��VD�WRWDO�GH�XQD�SODQWD�
QR�PLFRUUL]DGD�GLYLGLGR�HQWUH�OD�ELRPDVD�WRWDO�GH�OD�SODQWD�PLFRUUL]DGD��3OHQFKHWWH�

���������6H�HYDOXy�OD�ORQJLWXG�UDGLFXODU�GH�ODV�SODQWDV�UHVWDQWHV�GH�DFXHUGR�FRQ�
YDQ�GHU�+HLMGHQ� ����������)LQDOPHQWH��ODV�UDtFHV�IXHURQ�OOHYDGDV�DO�KRUQR��SRU���
VHPDQD�D����&��SDUD�VX�VHFDGR�\�OXHJR�VH�SHVDURQ��
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6H�WUDWDURQ�WRGRV�ORV�GDWRV�FRQ�XQ�DQiOLVLV�GH�YDULDQ]D�XQLGLUHFFLRQDO��$129$���
/DV�PHGLDV�VH�FRPSDUDURQ�PHGLDQWH�OD�SUXHED�GH�1HZ��PDQ�.HXO¶V��3��������

/RV�iUEROHV�PXHVWUHDGRV�GH�7DUD�GH���DxRV�GH� OD� SODQWDFLyQ� GH�&DQFKDFD\D� HQ�
+XiQXFR�� GH� DPEDV� ]RQDV�� +�� \� +��� QR� SUHVHQWDURQ� HFWRPLFRUUL]DV� QL� QyGXORV�
UL]RELDQRV� HQ� ODV� UDtFHV� GH�7DUD� UHFROHFWDGDV�� OR� TXH� LQGLFD� XQ� HVWDGR� VLPELyWLFR�
HVSHFtILFR�$0�HQ�7DUD��

(O� WUDWDPLHQWR�TXH�VH�UHVDOWD�FRUUHVSRQGH�D� OD� LQRFXODFLyQ�FRQ�����HVSRUDV�TXH�
HQ� FRPSDUD�� FLyQ� DO� FRQWURO� LQFUHPHQWD� HQ� ���� SDUD� HO� SHVR� VHFR� GH� OD� SDUWH�
UDGLFXODU�� HQ� ���� SDUD� OD� SDUWH�DpUHD��HQ�����SDUD� OD�ELRPDVD�WRWDO��HQ�����SDUD� OD�
ORQJLWXG�UDGLFXODU��&XDGUR�����
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������������D� ������������E� ������������EF� ������������F�

������������D� ������������D� ������������E� �����������E�

�

7RGDV�ODV�SODQWDV�LQRFXODGDV�IXHURQ�VLJQLILFDWLYDPHQWH�PHMRUHV�TXH�HO�FRQWURO�VLQ�
LQRFXODU��D�H[FHSFLyQ�GHO� WUDWDPLHQWR� LQRFXODGR�FRQ�����HVSRUDV��FX\R�FRQWHQLGR�
GH�IyVIRUR��HQ�OD�SDUWH�UDGLFXODU��IXH�VLPLODU�DO�FRQWURO��&XDGUR�����

/D�GHSHQGHQFLD�PLFRUUtWLFD�IXH�GH�DSUR[LPDGDPHQWH�DO�����HQ� ��

/DV� VRQ� ODV� PiV� DPSOLDPHQWH� GLVWULEXtGDV� HQ� ORV� HFRVLVWHPDV�
�2SLN� ���������FRQ�HVSHFLHV�$0��SRU�HMHPSOR�� \�

��� PRVWUDQGR� XQD� GLVWULEXFLyQ� JHRJUiILFD� H[WUHPDGDPHQWH� JUDQGH��
SRWHQFLDOPHQWH� UHVXOWDQWH� GH� XQD� IDOWD� GH� HVSHFLDOL]DFLyQ� GH� ODV� FRQGLFLRQHV�
DPELHQ�� WDOHV� �5RVHQGDKO� �� ������� /D� FRPXQLGDG� GH� KRQJRV� PLFRUUtWLFRV�
DUEXVFXODUHV� DVRFLDGRV� D� OD� HQ�HO�SUHVHQWH�HVWXGLR��HVWiQ�GH�DF�� XHUGR�
FRQ� ORV� UHJLVWUDGRV� HQ� iUEROHV� /���XQD� OHJXPLQRVD�HVFOHUyILOD�
SHUWHQHFLHQWH�WDPELpQ�D�OD�VXEIDPLOLD�GH� �0DQDXW� ���������(O�
SUHGRPLQLR�GH� VSS�������GH� ODV�VHFXHQFLDV��SXHGH�VXJHULU�XQ�URO�



�

IXQFLRQDO�LPSRUWDQWH�HQ�UHODFLyQ�FRQ�HO�FXOWLYR�GH�7DUD��(Q�FRQVHFXHQFLD��VH�XWL��
OL]y�XQD�FHSD�GH� HQ�H[SHULPHQWRV�GH�PLFRUUL]DFLyQ�FRQWURODGD�SDUD�
HYDOXDU�HO�HIHFWR�HQ�HO�FUHFLPLHQWR�\�QXWULFLyQ�GHO�FXOWLYR��1XPHURVRV�HVWXGLRV�KDQ�
GHPRVWUDGR� HO� HIHFWR� EHQpILFR� GH� VREUH� HO� FUHFLPLHQWR� GH� RWUDV�
HVSHFLHV� DUEyUHDV� HQ� FRQGLFLRQHV� FRQ�� WURODGDV� �'XSRQQRLV� \� 3OHQFKHWWH� ������
'DEL�� UH� �� ������ .LVD� �� ������ \� GHVSXpV� GH� OD� VLHPEUD� HQ� FDPSR�
�'XSRQQRLV� ��������%LOJR� ���������(Q�HO�SUHVHQWH�HVWXGLR��OD�LQRFXODFLyQ�
FRQ�GLFKR� KRQJR�PLFRUUtWLFR� DX��PHQWy�VLJQLILFDWLYDPHQWH� HO� FUHFLPLHQWR�GH� ODV�
SOiQWXODV�GH�7DUD�HQ�FRPSDUDFLyQ�D�SODQWDV�QR�LQRFXODGDV��
'DGR�TXH�ORV�UHVXOWDGRV�GH�GHSHQGHQFLD�PLFRUUtWLFD�HQ� IXH�GH������

HVWR�LQ��GLFD�TXH�HVWD�HVSHFLH�SRGUtD�FODVLILFDUVH�FRPR�³PLFRUUtWLFD�REOLJDWRULD´�
�%UXQGHWW� ������ R� FRPR� ³DOWDPHQWH� GHSHQGLHQWH� GH� OD� PLFRUUL]D´� �+DEWH� \�
0DQMXQDWK��������

,5'�� (PEDMDGD� GH� )UDQFLD�� 0LQLVWHULR� GH� (GXFDFLyQ� 1DFLRQDO�� (QVHxDQ]D�
6XSHULRU�H�,QYHVWLJDFLyQ�GH�OD�5HS~EOLFD�)UDQFHVD�\�5HG�8QLYHUVLWDULD�5D~O�3RUUDV�
%DUUHQHFKHD��&21��&<7(&�)21'(&<7��83&+�\�81$/0��
�

%DODJXHU��/��$UUR\R�*DUFtD��5��-LPpQH]��3�� ��������)RUHVW�UHVWRUDWLRQ�LQ�D�IRJ�
RDVLV�� HYL�� GHQFH� LQGLFDWHV� QHHG� IRU� FXOWXUDO� DZDUHQHVV� LQ� FRQVWUXFWLQJ� WKH�
UHIHUHQFH��3OR6�2QH���H������
��GRL����������MRXUQDO�SRQH���������
%pFDUG��*��)RUWLQ�� -$��������(DUO\� HYHQWV�RI� YH�� VLFXODU� DUEXVFXODU� P\FRUUKL]D�
IRUPDWLRQ�RQ�5L�7�'1$�WUDQVIRUPHG�URRWV��1HZ�3K\WRO����������������
%LOJR��$��6DQJDUH��6.��7KLRXORXVH�� -��3ULQ��<��+LHQ��9��*DOLDQD��$��%DXGRLQ��(��
+DILGL��0�� %k�� 0$�� 'XSRQQRLV�� 5�� ������ 5HVSRQVH� RI� QDWLYH� VRLO� PLFURELDO�
IXQFWLRQV� WR� WKH� FRQWUROOHG� P\�� FRUUKL]DWLRQ� RI� DQ� H[RWLF� WUHH� OHJXPH��

LQ�D�6DKHOLDQ�HFRV\VWHP��0\FRUUKL��]D�������������
%RXGLDI��,��%DXGRLQ��(��6DQJXLQ��+��%HGGLDU��$��7KLRXORXVH��-��*DOLDQD��$��3ULQ��
<��/H�5RX[��&��/HEUXQ��0��'XSRQQRLV��5��������7KH�H[RWLF� OHJXPH�WUHH�VSHFLHV��

��DOWHUV�PL��FURELDO�VRLO�IXQFWLRQDOLWLHV�DQG�WKH�HDUO\�GHYHO��RSPHQW�
RI�D�QDWLYH�WUHH�VSHFLHV� ��LQ�1RUWK�$IULFD��6RLO�%LRO�%LRFKHP���������
����
%UXQGUHWW�� 0&�� ������ 0\FRUUKL]DV� LQ� QDWXUDO� HFRV\VWHPV�� ,Q�� 0DFID\GHQ�� $��
%HJRQ�� 0� DQG� )LWWHU�� $+� �HGV��� DGYDQFHV� LQ� (FRORJLFDO� 5H�� VHDUFK�� 9RO�� ����
$FDGHPLF�3UHVV�/WG��/RQGRQ��S�����������
&RUGHUR��,��-LPHQH]��0'��'HOJDGR��-$��9LOOHJDV��/��%DODJXHU��/��������6SDWLDO�DQG�
GHPRJUDSKLF� VWUXFWXUH�RI�7DUD�VWDQGV�� ��LQ�3HUX�� ,QIOXHQFH�RI�



�

SUHVHQW�DQG�SDVW�IRUHVW�PDQ��DJHPHQW��)RU��(FRO��0DQDJH�������������
'DELUH��$3��+LHQ��9��.LVD��0��%LOJR��$��6DQJDUH��.6��3OHQFKHWWH��&��*DOLDQD��$��3ULQ��
<��'XSRQQRLV��
5��������5HVSRQVHV�RI�VRLO�PLFURELDO�FDWDEROLF�GL��YHUVLW\� WR�DUEXVFXODU�P\FRUUKL]DO�
LQRFXODWLRQ�DQG�VRLO�GLVLQIHFWLRQ��0\FRUUKL]D�������������

'LFNLH��,$��.RLGH��57��6WHLQHU��.&��������,QIOX�� HQFHV� RI� HVWDEOLVKHG� WUHHV� RQ�
P\FRUUKL]DV�� QX�� WULWLRQ��DQG�JURZWK�RI� VHHGOLQJV�� (FRO�0RQRJU�
������������
'XSRQQRLV�� 5�� 3OHQFKHWWH�� &�� ������ $� P\FRU�� UKL]D� KHOSHU� EDFWHULXP� �0+%��
HQKDQFHV� HFWR��P\FRUUKL]DO� DQG� HQGRP\FRUUKL]DO� V\PELRVLV�RI�$XVWUDOLDQ�$FDFLD�
VSHFLHV��0\FRUUKL]D�����������
'XSRQQRLV��5��3OHQFKHWWH��&��3ULQ��<��'XFRXV��VR��0��.LVD��0��%k��$0��*DOLDQD��
$��������8VH�RI�P\FRUUKL]DO�LQRFXODWLRQ�WR�LPSURYH�UHDI��IRUHVWDWLRQ�SURFHVV�ZLWK�
$XVWUDOLDQ� LQ�6DKHOLDQ�HFR]RQHV��(FRO�HQJLQ�������������
(GJDU�� 5&�� +DDV�� %-�� &OHPHQWH�� -&�� 4XLQFH�� &�� .QLJKW�� 5�� ������ 8&+,0(�
LPSURYHV�VHQVLWLY��LW\�DQG�VSHHG�RI�FKLPHUD�GHWHFWLRQ��%LRLQIRU��PDWLFV����������
�����
)ULRQL�� /�� 0LQDVLDQ�� +�� 9ROIRYLF]�� 5�� ������ $U�� EXVFXODU� P\FRUUKL]DH� DQG�
HFWRP\FRUUKL]DH�LQ�QDWLYH�WUHH�OHJXPHV�LQ�8UXJXD\��)RU�(FRO�0DQ��DJH���������
���
*LKULQJ�� 70�� *UHHQ�� 6-�� 6FKDGW�� &:�� ������ 0DVVLYHO\� SDUDOOHO� U51$� JHQH�
VHTXHQFLQJ� H[�� DFHUEDWHV� WKH� SRWHQWLDO� IRU� ELDVHG� FRPPXQLW\� GLYHUVLW\�
FRPSDULVRQV�GXH�WR�YDULDEOH�OLEUDU\�VL]HV��(QYLURQ�0LFURELRO�������������
+DEWH��0��0DQMXQDWK��$��������&DWHJRULHV�RI�YHVLFXODU�DUEXVFXODU�P\FRUUKL]DO�
GHSHQGHQF\�RI�KRVW�VSHFLHV��0\FRUUKL]D����������
+XVH�� 60�� :HOFK�� '0�� 0RUULVRQ�� +*�� 6RJLQ�� 0/�� ������ ,URQLQJ� RXW� WKH�
ZULQNOHV� LQ� WKH� UDUH� ELRVSKHUH� WKURXJK� LPSURYHG� 278� FOXVWHULQJ�� (QYLURQ�
0LFURELRO����������������
,EDQH]�� %�� *RPH]�$SDULFLR�� /�� $YLOD�� -0�� 3H�� UH]�5DPRV�� ,0�� *DUFLD�� /9��
0DUDQRQ�� 7�� ������ ,PSDFW� RI� WUHH� GHFOLQH� RQ� VSDWLDO� SDWWHUQV� RI� VHHGOLQJ�
P\FRUUKL]D�LQWHUDFWLRQV��,PSOLFDWLRQV�IRU�UHJHQHUDWLRQ�G\QDPLFV�LQ�0HGLWHUUDQHDQ�
IRUHVWV��)RU�(FRO�0DQDJH����������
.LVD��0��6DQRQ��$��7KLRXORXVH��-��$VVLJEHWVH��.��6\OOD��6��6SLFKLJHU��5��'LHQJ��/��
%HUWKHOLQ��-�� 3ULQ��<��*DOLDQD��$��/HSDJH��0��'XSRQQRLV��5�� ������$UEXVFXODU�
P\FRUUKL]DO� V\PELRVLV� FDQ� FRXQWHUEDODQFH� WKH� QHJDWLYH� LQIOXHQFH� RI� WKH� H[RWLF�
WUHH�VSHFLHV� RQ� WKH� VWUXFWXUH� DQG� IXQFWLRQLQJ� RI� VRLO�
PLFURELDO�FRPPXQLWLHV�LQ�D�VDKHOLDQ�VRLO��)(06�0LFUREL��RO�(FRO�����������



�

.R]LFK�� --�� :HVWFRWW�� 6/�� %D[WHU�� 17�� +LJKODQG�� HU�� 6.�� 6FKORVV�� 3'�� ������
'HYHORSPHQW� RI� D� GXDO�LQGH[� VHTXHQFLQJ� VWUDWHJ\� DQG� FXUDWLRQ� SLSHOLQH� IRU�
DQDO\]LQJ� DPSOLFRQ� VHTXHQFH� GDWD� RQ� WKH� 0L6HT� ,OOXPLQD� VHTXHQFLQJ� SODWIRUP��
$SSO�(QYLURQ�0LFURELRO�������������
.U�JHU��0��.U�JHU��&��:DONHU��&��6WRFNLQJHU��+��6FK�VVOHU��$��������3K\ORJHQHWLF�
UHIHUHQFH�GDWD�IRU�V\VWHPDWLFV�DQG�SK\ORWD[RQRP\�RI�DUEXVFXODU�P\FRUUKL]DO�IXQJL�
IURP�SK\OXP�WR�VSHFLHV�OHYHO��1HZ�SK\WRO���������������
/DUUHD��0��������/D�7DUD��JXDUDQJR�R�WD\D� � �� HQ� OD� UHJLyQ�
DQGLQD�� FULWHUL�� RV� DPELHQWDOHV� SDUD� OD� VXVWHQWDELOLGDG� GH� VX� DSURYHFKDPLHQWR� \�
PDQHMR� HQ�%ROLYLD�� (FXD�� GRU� \� 3HU~��(&2%21$��6HULH� GH�&DSDFLWDFLyQ�1R�� ���
3URJUDPD�5HJLRQDO�(&2%21$�,1��7(5&223(5��4XLWR��3HUX��
/HH��-��/HH��6��<RXQJ��-3:��������,PSURYHG�3&5� SULPHUV� IRU� WKH� GHWHFWLRQ� DQG�
LGHQWLILFDWLRQ�RI�DUEXVFXODU�P\FRUUKL]DO�IXQJL��)(06�0LFURELRO�(FRO�������������
0DQDXW�� 1�� 6DQJXLQ�� +�� 2XDKPDQH�� /�� %UHVVDQ�� 0�� 7KLRXORXVH�� -�� %DXGRLQ�� (��
*DOLDQD��$��+DIL��GL��0��3ULQ��<��'XSRQQRLV��5��������3RWHQWLDOL��WLHV�RI�HFRORJLFDO�
HQJLQHHULQJ� VWUDWHJ\� EDVHG� RQ� QDWLYH� DUEXVFXODU� P\FRUUKL]DO� FRPPXQLW\� IRU�
LPSURYLQJ�DIIRUHVWDWLRQ�SURJUDPV�ZLWK�FDURE�WUHHV� LQ�GHJUDGHG�HQYLURQPHQW��(FRO�
(QJ�������������
1LNODV��.-��0LGJOH\�� --��5DQG��5+��������7UHH� VL]H� IUHTXHQF\� GLVWULEXWLRQV�� SODQW�
GHQVLW\��DJH�DQG�FRPPXQLW\�GLVWXUEDQFH��(FRO�/HWW�������������
gSLN��0��9DQDWRD��$��9DQDWRD��(��0RRUD��0��'DYLVRQ�� -�� .DOZLM�� -0��5HLHU��8��
=REHO��0�� ������ 7KH� RQOLQH� GDWDEDVH�0DDUM$0� UHYHDOV� JOREDO� DQG� HFRV\VWHPLF�
GLVWULEXWLRQ� SDWWHUQV� LQ� DUEXVFXODU� P\FRUUKL]DO� IXQJL� �*ORPHURP\FR�� WD��� 1HZ�
3K\WRO��������������
2XDKPDQH��/��+DILGL��0��3OHQFKHWWH��&��.LVD��0��%RXPH]]RXJK��$��7KLRXORXVH��-��
'XSRQ��QRLV��5�������� VSHFLHV�DV� DFFRPSD��Q\LQJ�SODQWV� LQ�
UHSODQWLQJ�VWUDWHJLHV��HIIHFW�RQ�SODQW�JURZWK��P\FRUUKL]DO�VRLO� LQ��IHFWLYLW\�DQG�VRLO�
PLFURELDO�FDWDEROLF�GLYHUVLW\��$SSO�6RLO�(FRO�������������



�

3OHQFKHWWH�� &�� )RUWLQ�� -$�� )XUODQ��9�� ������*URZWK� UHVSRQVHV� RI� VHYHUDO� SODQW�
VSHFLHV�WR�P\FRUUKL]DH�LQ�D�VRLO�RI�PRGHUDWH�3�IHUWLOLW\��
,��0\FRUUKL]DO�GHSHQGHQF\�XQGHU�ILHOG�FRQGL��WLRQV��3ODQW�6RLO�������������
3RUWLOOR�4XLQWHUR��&$��6iQFKH]�$]RIHLID��*$��������([WHQW�DQG�FRQVHUYDWLRQ� RI�
WURSLFDO�GU\�IRUHVWV�LQ�WKH�$PHULFDV��%LRO��&RQVHUY���������������
5RVHQGDKO�� 6��0F*HH�� 3��0RUWRQ�� -%�� ������ /DFN� RI� JOREDO� SRSXODWLRQ� JHQHWLF�
GLIIHUHQWLD��WLRQ�LQ�WKH�DUEXVFXODU�P\FRUUKL]DO�IXQJXV� VXJJHVWV�D�
UHFHQW�UDQJH�H[SDQVLRQ�ZKLFK�PD\�KDYH�FRLQFLGHG�ZLWK�WKH�VSUHDG�RI�DJULFXOWXUH��
0RO�(FRO���������������
6DQRQ��$��������/H�FRQFHSW�GH�QLFKH�pFRORJLTXH�DV��VRFLp�j�OD�FR�H[LVWHQFH�GHV�HVSqFHV�
YpJpWDOHV���PLVH�HQ�pYLGHQFH�GX�U{OH�GH�OD�V\PELRVH�P\FRUKL]LHQQH�HW�GH�VD�PLFURIORUH�
DVVRFLpH�GDQVODVWUXFWXUDWLRQ�GH�OD�VWUDWH�KHUEDFpH�HQ�PLOLHX�WURSLFDO��
YDQ�GHU�+HLMGHQ��0*$��.OLURQRPRV��-1��8UVLF��0��0RXWRJOLV��3��6WUHLWZROI�(QJHO��
5�� %ROOHU�� 7�� :LHPNHQ�� $�� 6DQGHUV�� ,5�� ������ 0\FRUUKL]DO� IXQJDO� GLYHUVLW\�
GHWHUPLQHV�SODQW�ELR�GLYHUVLW\��HFRV\VWHP�YDULDELOLW\�DQG�SURGXFWLYLW\��1DWXUH������
������
YDQ�GHU�+HLMGHQ��0*$��6WUHLWZROI�(QJHO��5��5LHGO��5��HW�DO��������7KH�P\FRUUKL]DO�
FRQWULEX�� WLRQ� WR� SODQW� SURGXFWLYLW\�� SODQW� QXWULWLRQ� DQG� VRLO� VWUXFWXUH� LQ�
H[SHULPHQWDO�JUDVVODQG��1HZ�3K\WRO��������±����
9DUJKHVH�� $�� 7LFNWLQ�� 7�� 0DQGOH�� /�� 1DWK�� 6�� ������ $VVHVVLQJ� WKH� HIIHFWV� RI�
PXOWLSOH� VWUHVVRUV� RQ� WKH� UHFUXLWPHQW� RI� IUXLW� KDUYHVWHG� WUHHV� LQ� D� WURSLFDO� GU\�
IRUHVW��:HVWHUQ�*KDWV��,QGLD��3/R6�2QH�����H���������
:LHJDQG��7��0RORQH\��.$��������5LQJV��FLUFOHV��DQG�QXOO�PRGHOV� IRU�SRLQW�SDWWHUQ�
DQDO\VLV�LQ�HFRORJ\��2LNRV���������������
�
�



�

�6KHHQD�6DQJD\�7XFWR�DQG�5RELQ�'XSRQQRLV�
�

$JULFXOWXUDO�5HVHDUFK�8SGDWHV��9ROXPH�����&KDSWHU�����SS�����������



�

�8QLYHUVLGDG�3HUXDQD�&D\HWDQR�+HUHGLD��)DFXOWDG�GH�&LHQFLDV�\�)LORVRItD��8QLGDG�GH�
%LRPLQHULD�\�0HGLRDPELHQWH��/LPD��3HU~�

�,5'��/DERUDWRLUH�GHV�6\PELRVHV�7URSLFDOHV�HW��
0pGLWHUUDQpHQQHV��0RQWSHOOLHU��)UDQFH�

�/DERUDWRULR�GH�(FRORJtD0LFURELDQD�\�%LRWHFQRORJtD��
³0DULQR�7DEXVVR�´�'SWR��%LRORJtD��)DFXOWDG�GH�&LHQFLDV��
8QLYHUVLGDG�1DFLRQDO�$JUDULD�±�81$/0��/LPD��3HU~�

�
7DUD� � �� KDV� EHHQ� FXOWLYDWHG� IRU� PDQ\� \HDUV� E\�

PDQDJLQJ�QDWXUDO�IRUHVWV��PDLQO\�IRU�SRG�DQG�VHHG�H[WUDFWLRQ��DQG�LV�KLJKO\�
DSSUHFLDWHG�IRU�LWV�PXOWLSOH�XVHV�VLQFH�DQFLHQW�WLPHV��+RZHYHU�LW�KDV�EHHQ�
UHSRUWHG� WKDW� OLPLWHG� UHJHQHUDWLRQ� SURFHVV� UHVXOWLQJ� IURP� H[FHVVLYH� VHHG�
FROOHFWLRQ� RU� JUD]LQJ� ZDV� GHWHFWHG� LQ� PRVW� RI� 7DUD� VWDQGV� H[DPLQHG� LQ�
GLIIHUHQW� ORFDOLWLHV� LQ� 3HUX�/LWWOH� LV� NQRZQ� DERXW� WKH� HFRORJ\� DQG�
FRQVHUYDWLRQ�VWDWXV�RI�7DUD� IRUHVWV�7KH�DLPV�RI�WKLV�FKDSWHU�DUH�WR�UHYLHZ�
WKH� VFLHQWLILF� NQRZOHGJH� DFTXLUHG� RQ� WKLV� VSHFLHV� LQ� RUGHU� WR� VXVWDLQDEO\�
PDQDJH� WKH�7DUD�SODQWDWLRQV�DQG� LQFUHDVH� WKHLU�SURGXFWLYLW\�DQG� VWDELOLW\��
7KH� ERWDQLFDO� GHVFULSWLRQ� RI� WKLV� WUHH� VSHFLHV� DV� ZHOO� DV� LWV� HFRORJ\�
�JHRJUDSKLFDO� GLVWULEXWLRQ�� HFRORJLFDO� SUHIHUHQFHV�� VXVFHSWLELOLW\WR�
SDWKRJHQV� DQG� SHVWV�� HWF��� ZLOO� EH� DGUHVVHG�� 6KRZLQJ� WKH� HFRQRPLFDO�
YDOXHV�RI� LWV�SURGXFWV�DQG�WKH�GHVFULSWLRQ�RI� WKH�VWURQJ�GHPDQGV� IRU�7DUD�
SURGXFWV� ZLOO� DVVHVV� WKH� HFRQRPLF� LPSRUWDQFH� RI� WKH� 7DUD�� 7KHQ� WKH�
FXOWXUDO� SUDFWLFHV� XVHG� IRU� WKH� PDQDJHPHQW� RI� 7DUD� SODQWDWLRQV� ZLOO� EH�
FKDUDFWHUL]HG��7KLV�FKDSWHU�ZLOO� EH�FRQFOXGHG�E\�VRPH� UHFRPPHQGDWLRQV�
WR�EHWWHU�PDQDJH�WKH�7DUD�SODQWDWLRQV��

�
�7DUD��&DHVDOSLQLD�VSLQRVD��HFRORJ\��FXOWXUDO�SUDFWLFHV��HFRQRPLF�

LPSRUWDQFH�
�
�



�

�
7DUD�KDV�EHHQ�FXOWLYDWHG�IRU�PDQ\�\HDUV�E\�PDQDJLQJ�QDWXUDO�IRUHVWV��PDLQO\�IRU�
SRG� DQG� VHHG� H[WUDFWLRQ� �/DUUHD�� ������� $OWKRXJK� WKLV� WUHH� VSHFLHV� LV� KLJKO\�
DSSUHFLDWHG� IRU� LWV�PXOWLSOH� XVHV� VLQFH� DQFLHQW� WLPHV�� OLWWOH� LV� NQRZQ� DERXW� WKH�
HFRORJ\� DQG� FRQVHUYDWLRQ� VWDWXV� RI� 7DUD� IRUHVWV�� OLPLWLQJ� WKH� GHYHORSPHQW� RI�
VXVWDLQDEOH�PDQDJHPHQW�SUDFWLFHV��/DUUHD���������7KH�DLPV�RI�WKLV�FKDSWHU�DUH�WR�
UHYLHZ�WKH�VFLHQWLILF�NQRZOHGJH�DFTXLUHG�RQ�WKLV�VSHFLHV�LQ�RUGHU�WR�VXVWDLQDEO\�
PDQDJH�WKH�7DUD�SODQWDWLRQV�DQG�LQFUHDVH�WKHLU�SURGXFWLYLW\��
�
�

�
7KH� QDPH� RI� 7DUD� FRPHV� IURP� WKH� $\PDUD� ODQJXDJH� PHDQLQJ� ³IODWWHQHG´� RU�
³FUXVKHG´� EHFDXVH� RI� WKH� VKDSH� RI� WKH� VKHDWK� �5HGIRU�� ������0DQFHUR�� �������
2WKHU�GHQRPLQDWLRQV�KDYH�EHHQ�VRPHWLPHV�IRXQG�LQ�6RXWK�$PHULFD��,Q�3HUX�LW�LV�
DOVR� FDOOHG� ³7D\D´�� LQ� &RORPELD�� ³'LYLGLYL� RI� FROG�
VRLO�´³JXDUDQJR�´³FXLFD�´³VHUUDQR´�� LQ� (FXDGRU��
³*XDUDQJR�´³9LQLOOR�´³&DPSHFKH´�� LQ�%ROLYLD��³7DUD´�� LQ�&KLOH��9HQH]XHOD�DQG�
LQ� (XURSH�� LW� LV� DOVR� NQRZQ� DV�� ³'LYLGL� RI� 7KH� $QGHV�´³$FDFLD� DPDULOOD´� RU�
³&DURXEH�GHO�3HU~´����WK�-(&)$���������



�

&DVVLHDH��'LDOLLQDH

3DSLOLRQRLGHDH

*\PQRFODGXV
*OHGLWVLD
8PWL]D
7HWUDSWHURFDUSRQ
$UFRD
$FURFDUSXV
&HUDWRQLD

8PWL]D FODGH

&DVVLHDH��&DVVOLQDH

3WHURJ\QH 3WHURJ\QH JURXS

+DHPDWR[\OXP��&RUGHDX[LD��6WXNOPDQQLD�
0H]RQHXWRQ�� 3WHURORELXP�� ��&RXOWHULD�
&DHVDOSLQLD��3RPDULD��(U\WKURVWHPRQ�
3RLQFLDQHOOD�� &HQRVWLJPD��*XLODQGLQD

/LELGLELD��6WDKOLD��+RIIPDQQVHJJLD�
6WHQRGUHSDQXP�� =XFFDJQLD�
/RSKRFDUSLQLD��%DLVDPRFDUSRQ��0RXODYLD

%DWHVLD
5HFRUGR[\ORQ
0HODQR[\ORQ

%DWHVLD JURXS

0ROGHQKDZHUD 0ROGHQKDZHUD JURXS

7DFKLJDOL
$UDSDWLHOOD
-DVTXHVKXEHULD

7DFKLJDOL JURXS

6FKL]RORELXP��%XVVHD
3HOWRSKRUXP�
3DUNLQVRQLD��&RQ]DWWLD�
'HORQL[��&ROYLOOHD�
/HPXURSLVXP

FRUH�3HOWRSKRUXP JURXS

3DFK\HODVPD
(U\WKURSKOHXP
'LPRUSKDQGUD
0RUD
%XUNHD
6WDFK\RWK\UVXV
6\PSHWDODQGUD

'LPRUSKDQGUD JURXS

0LPRVRLGHDH

813/$&('�7$;$

&DPSVODQGUD
&KLGORZLD
'LSW\FKDQGUD
2USKDQRGHQGURQ
9RXDFDSRXD �

)LJXUH� ��� 'LDJUDP� RI� UHODWLRQVKLSV� EHWZHHQ� JHQHUD� DQG� LQIRUPDO� JURXSV� RI�
&DHVDOSLQLHDH� EDVHG� RQ� WKH� DQDO\VHV� RI� 3ROKLOO� 	� 9LGDO� �������� 3ROKLOO� ��������
/HZLV�	�6FKULUH���������.DMLWD�HW�DO����������%UXQHDX�HW�DO����������+HUHQGHHQ�HW�
DO�������D�	�E���6LPSVRQ�	�/HZLV���������6LPSVRQ�HW�DO����������)URP�/HZLV�HW�
DO����������

�
7KH� VFLHQWLILF� QDPH� RI� 7DUD� LV� �0ROLQD�� .XQW]H� RU�

�� LQ� KRQRU� WR� $QGUHD� &DHVDOSLQL�� ,WDOLDQ� ERWDQLVW� DQG�
6SLQRVD�� IURP� WKH� /DWLQ� VSLQXV�D�XP��ZLWKSUHVHQFH� RI� WKRUQV�'H� OD� &UX]�/DSD�
�������
7DUD�LV�D� WUHH�EHORQJLQJ�WR�WKH� IDPLO\� �� WKH�RUGHU� ��DOVR�
NQRZQ�DV�WKH�RUGHU�RI�OHJXPHV���5RVNRY�HW�DO���������$V�VKRZQ�LQ�)LJXUH����DW�D�
WD[RQRPLF� OHYHO�� WKH� FORVHVW� VSHFLHV� WR� 7DUD� DUH� �/HZLV� HW� DO��� ������
RU LQ�$IULFD��
�
�
�



�

�
7DUD�LV�D�VPDOO�RU�PHGLXP�WUHH��ZKLFK�FDQ�UHDFK�D�KHLJKW�RI����P��KLJKHVW�WUHH�
UHFRUGHG�RI����P��%DUULJD��������ZLWK�D�GLDPHWHU�RI����WR����FP�IRU�WKH�ODUJHU�
VSHFLPHQV� �5H\QHO� HW� DO��� ������,WV� FURZQ� FDQ� UHDFK� PRUH� WKDQ� �� PHWHUV� LQ�
GLDPHWHU�7KH� VWHP� PD\� EH� XQLTXH� RU� KDYH� VHYHUDO� VWHPV� DQG� VKRRWV� WKDW� DUH�
VKRUW��F\OLQGULFDO�RU�ZLQGLQJ��$OHPDQ��������DQG�LWV�EDUN� LV�GDUN�EURZQ�WKRUQ\�
SURYLGHG� ZLWK� WULDQJXODU� IODWWHQHG� SULFNOHV� �5H\QHO� HW� DO��� ������ZLWK� D� GHQVH�
ZRRG�,WV�OHDYHV�DUH�FRPSRVHG��ELSLQQDWH��DOWHUQDWLQJ��DUUDQJHG�LQ�VSLUDO��RI�DERXW�
��SDLUV�RI�VPDOO�OHDIOHWV�ZLWK�WKLFN�DQG�ZD[HG�FXWLFOH��RI�D�WRWDO�OHQJWK�RI�DURXQG�
��� FP�7KH� IORZHUV� DUH� JDWKHUHG� LQ� EXQFKHV� RI� DERXW� ��FP� ORQJ�$OHPDQ��
�����ZLWK����WR�����KHUPDSKURGLWH�IORZHUV�KDYLQJ�D�FXS���SHWDOV�DQG�D�FRUROOD�
RI���\HOORZ�VHSDOV�ZLWK�UHG�VSRWV�����VWDPHQV�DQG�D�EHQW�SLVWLO�H[WHQGLQJ� LQ�DQ�
RYDU\� �)RVHIRU�,QWHUFRRSHUDWLRQ�6DPLUL�� ������7DUD� EORRPV� IURP�6HSWHPEHU� WR�
0DUFK� DQG� WKH� IUXLWV� DUH� KDUYHVWHG� IURP� 0DUFK� WR� 6HSWHPEHU� DFFRUGLQJ� WR�
UDLQIDOO�RU�DUHDV�$OHPDQ���������,Q�VRPH�DUHDV�DQG� LQ�SODQWDWLRQV�� LW� LV�SRVVLEOH�
WR� KDYH� WZR�KDUYHVWV� SHU� \HDU��ZLWK� ��PRQWKV� EHWZHHQ� WKH� 7DUD� EORRPV� WR� WKH�
IUXLW� KDUYHVWLQJ� �%DUULJD�� ������7KH� IUXLWV� DUH� LQGHKLVFHQW� SRGV� �)LJXUH� ����
IODWWHQHG�DQG�UHFXUYHG����WR����FP�ORQJ�DQG���WR���FP�ZLGH��JRLQJ�IURP�JUHHQ�WR�
UHG� LQ� WKH� FRXUVH� RI� PDWXUDWLRQ�� ZHLJKLQJ� �� WR� �� JUDPVDQG� WKH� FRPSRVLWLRQ�
�PDVV�� LV�DSSUR[LPDWHO\��6HHG�������6KHOO�������DQG�HQGRVSHUP�������3DVWRU��
������ &RSSHQ�� ������7KH\� FRQWDLQ� XSWR��� FRIIHH� EURZQ� VHHGV�ZKHQ� ULSH� DQG�
KDYH� D� ZDWHUSURRI� ZD[� FRDWHG� HSLGHUPLV� �)RVHIRU�,QWHUFRRSHUDWLRQ�6DPLUL��
������ $OHPDQ�� ������7KH� QXPEHU� RI� VHHGV� SHU� NLORJUDP� RI� SRGV� IOXFWXDWHV�
EHWZHHQ� ����� DQG� ����� �3HxDUULHWD� 	� $OHPDQ�� ������� 7KH� URRW� V\VWHP� LV�
FRPSRVHG�RI�WDSURRWV�WKDW�FDQ�SHQHWUDWH�WKH�JURXQG�XS�WR��P�$OHPDQ��������DQG�
QXPHURXV� VHFRQGDU\� URRWV�7KH� SURVSHFWHG� VXUIDFH� FDQ� UHDFK� XS� WR� ��� VTXDUH�
PHWHUV�'H�OD�&UX]�/DSD���������
�

�
�

)LJXUH����3RGV�RI�7DUD��$UGLOHV��/����

�



�

�

WKLV� QDWLYH� WUHH� IURP� WKH� 3HUXYLDQ� $QGHV�� KDV� SHUIHFWO\�
DGDSWHG�WRWKHFOLPDWH�RI�WKH�UHVW�RI�6RXWK�$PHULFD��EHWZHHQ���1�DQG����6��IURP�
9HQH]XHOD� WR� QRUWKHUQ� &KLOH�1DUYiH]� HW� DO��� ������ 0DQFHUR�� ������,WV�
SUHGLOHFWLRQ�DUHD�LV�ORFDWHG�RQ�WKH�$WODQWLF�VORSH�EHWZHHQ�����DQG������P�0HOR�
HW� DO��� �����DQG� WKH� 3DFLILF� VORSH� EHWZHHQ� ����� DQG� �����P�+RZHYHU�� RQ� WKH�
ZHVWHUQ�VORSH�RI�WKH�$QGHV�PRXQWDLQ�UDQJH�DQG�ZLWKLQ�WKH�LQWHU�$QGHDQ�YDOOH\V��
LW�FDQ�EH� ILQG�XS�WR������P�DERYH�VHD� OHYHO�ZKLOH�7DUD�KDV�DOVR�EHHQ�UHFRUGHG�
ZLWKLQ� WKH� �FORXG� IRUHVWV�� DW� ����P�D�V�O� �%DUULJD�� ������ KDV� EHHQ�
LQWURGXFHG�DQG�LV�FXOWLYDWHG�LQ�QRUWKHUQ�DQG�HDVWHUQ�$IULFD�8QLWHG�6WDWHV��%UD]LO�
DQG�$UJHQWLQD��0DFEULGH��������'XNH��������%UDNR�	�=DUXFFKL��������&RSSHQ��
������8OLEDUUL��������-¡UJHQVHQ�	�/HyQ�<iQH]��������
�

7DUD� LV� D� [HURSK\WLF� VSHFLHV�� ZKLFK� PHDQV� WKDW� LW� LV� ZHOO� DGDSWHG� WR� GU\�
HQYLURQPHQWV�:H�ILQG�7DUD�ZLWKLQ�]RQHV�ZKHUH�WKH�UDLQV�YDU\�EHWZHHQ�����DQG�
����PP�\HDU�+RZHYHU�� LWV�RSWLPXP�GHYHORSPHQW�UHTXLUHV�DQ�DQQXDO�UDLQIDOO�RI�
����WR�����PP��DV�LW�LV�WKH�FDVH�LQ�SODQWDWLRQV��'H�OD�&UX]�/DSD��������1LHWR�	�
%DURQD��������%DUULJD��������7KH�VXFFHVV�RI�7DUD�LQ�WKH�SDUWLFXODU�FDVH�RI�FORXG�
IRUHVWV� �KLJK� FORXG� LPPHUVLRQ� UDWH�� FRPHV� IURP� LWV� DELOLW\� WR� LQWHUFHSW� FORXG�
ZDWHU��
7DUD� LV� IRXQG�ZLWKLQ� UHJLRQV�ZKHUH� DYHUDJH�DQQXDO� WHPSHUDWXUHV�YDU\� EHWZHHQ�
���&�DQG����&��ZLWK�DQ�RSWLPXP�UDQJH�RI����&�ZLWKLQ�WKH�YDOOH\V��'H�OD�&UX]�
/DSD���������
$FFRUGLQJWR9LOODQXHYD� �������WKH� SUHVHQFH� RI� 7DUD� LV� SULPDULO\� WKH� UHVXOW� RI�
ZHDWKHU� FRQGLWLRQV� �ZKLFKDUHKHDYLO\� GHSHQGHQWRQDOWLWXGH��� ODUJHO\� LUUHVSHFWLYH�
RI�WKH�RULJLQ�DQG�VRLO�TXDOLW\�,Q�VXFK�D�ZD\�WKDW�7DUD�FDQ�JURZ�RQ�FOD\H\��ORDP\��
RU�VDQG\�VRLOV�,Q�PRVW�FDVHV��LW�LV�IRXQG�RQ�WRS�VRLOV�DQG�VRLOV�ZLWK�KLJK�VWRQLQHVV�
ZKLFK�DUH�QRW�VXLWDEOH�IRU�DJULFXOWXUDO�DFWLYLW\��'H�OD�&UX]�/DSD��������1LHWR�	�
%DURQD�� ������ %DUULJD�� ������,Q� DGGLWLRQ�� ZH� FDQ� ILQG� LW� RQ� GHJUDGHG� VRLOV�
VXJJHVWLQJ�WKDW�7DUD�LV�DQ�LQWHUHVWLQJ�SODQW�IRU�WKH�HFRORJLFDO�UHVWRUDWLRQ�RI�VRLOV��
�

7DUD� LV� YHU\� UHVLVWDQW� WR� SDWKRJHQV� DQG� SHVWV�+RZHYHU�� %XVWDPDQWH� 	�
%XVWDPDQWH� �������� FLWHG� LQ� WKH� WKHVLVRI� 3ROR� 9LOODQXHYD� ������� LQGLFDWH� WKDW�
SHVWV� RI� 7DUD� DUH� PDLQO\� LQVHFWV� DQG� PLWHV� EHORQJLQJ� WR� WKH� RUGHUV� RI�

�� �� 7KH�
� �� DWWDFN� WKH� OHDYHV�� IORZHUV�� JUHHQ� SRGV� DQG� VWHP�WKH�

PDJJRWV� �DQG � DWWDFN� EUDQFKHV� DQG� VWHPV�DQG� WKH�
ZKLWHIO\�RI�WKH� �IDPLO\��ZKLFK�LV�D�VXFNLQJ�ELWLQJ�LQVHFW�WKDW�DWWDFNV�
WKH�XQGHUVLGH�RI�WKH�OHDYHV�SURGXFLQJ�VXJDU\�VHFUHWLRQV�WKDW�DUH�DVVRFLDWHG�ZLWK�
WKH�IXQJXV�FDOOHG�³VRRW\�PROG�´�$QWV�DQG�DSKLGV�DWWDFNV�DUH�D�SUREOHP�LQ�FHUWDLQ�



�

UHJLRQV��1RYRD�	�5DPLUH]��������0DQFHUR��������7KH�DSSHDUDQFH�RI�SHVWV�RIWHQ�
GHSHQGV� RQ� WKH� DVVRFLDWLRQ� RI� 7DUD� ZLWK� RWKHU� FURSV� �DVLQWKH� FDVH� RI� FXVWDUG�
DSSOHV��FLWUXV��DYRFDGR��ROLYH�DQG�PDQJR�3ROR�9LOODQXHYD���������EHDQV��EHHWV��
FXFXUELWV�� EUDVVLFDV�� SHDQXWV� �6iQFKH]� 	� 9HUJDUD�� ������WRPDWR�� SRWDWR��
PDULJROG��DOIDOID�� OLPD�EHDQV�DQG�VTXDVK��9LOODQXHYD���������FLWHG� LQ�WKH�WKHVLV�
RI� 3ROR� 9LOODQXHYD� �������7KH� PRVW� FRPPRQ� GLVHDVHV� DUH� GXH� WR ��

� �'H� OD� &UX]� /DSD�� ������ 0DQFHUR�� ������ DQG� �
�0DQFHUR��������(SLSK\WLF�SODQWV�RI�WKH�JHQXV�GRGGHU�FDQ�SDUDVLWL]H�WKH�7DUD�E\�
JUDGXDOO\��DVSK\[LDWLQJ��LW��HVSHFLDOO\�LQ�QDWXUDO�IRUHVWV�0DQFHUR���������,W�LVWKH�
FDVH�RI�WKH��SDFKD�SDFKD��WKDW�DGKHUHV�WR�WKH�SRGV�DQG�IRUPV�WKH��DQJHO�KDLU��RU�
WR� WKH� KXLMXQWR� DQG� W~OODQOD� WKDW� ZUDSV� DURXQG� WKH� EUDQFK�'H� OD� &UX]� /DSD��
�������
�

,Q�QDWXUDO� IRUHVW�� LQ�DULG�DQG�VHPLDULG�DUHDV��7DUD� LV�RIWHQ�DVVRFLDWHG�ZLWK�RWKHU�
VKUXE� VSHFLHV� VXFKDV� 6FKLQXV� PROOH� �0ROOH��� 3URVRSLV� ODYLHJDWD�� $FDFLD�
PDFUDFDQWKD�� $FDFLDYLVFR�2SXQWLD�
VS��ILFXVLQGLFD�'RGRQDHDYLVFRVD�-DFDUDQGDPLPRVLIROLD�%DFFKDULV� VS���$OHPDQ��
�����DQG� JUDVVHV� RI� WKH� JHQXV(UDJURVWLV�� &KORULV�� 3HQQLVHWX�� FODQGHVWLQXP��
&\QRGRQ� GDFW\ORQ�� &DOOLDQGUD� VS��� 5XEXV� VS��� &URWRQVS��DPRQJRWKHUV� �'H� OD�
&UX]� /DSD�� ������ $OHPDQ�� ������ 0DULHQ� 	� 'HODXQD\�� ������:LWKLQ� FORXG�
IRUHVWV�� LW� LV� IRXQG� LQ� DVVRFLDWLRQ� ZLWK� ��� VSHFLHV� JURXSHG� LQ� ��� IDPLOLHV� DQG�
QRWDEO\� HQGHPLF� SODQWV� �&DQR� HW� DO��� ������,Q� WKH� ORPDV� HFRV\VWHP�� DQ�
DUFKLSHODJR�RI�IRJ�RDVHV�LQ�WKH�3HUXYLDQ�&RDVWDO�'HVHUW��WKH�SUHGRPLQDQW�VSHFLH�
LV�7DUD��0RXWDUGH��������%DODJXHU�HW�DO�����������
7KH� 7DUD� LV� FRPPRQO\� XVHG� LQ� DJURIRUHVWU\� EHFDXVH� LW� H[HUWV� YHU\� OLWWOH�
FRPSHWLWLRQ�ZLWK�RWKHU�DJULFXOWXUDO�FURSV�EHFDXVH�LWV�SLYRWLQJ�URRWV�SURVSHFW�WKH�
VRLO� LQ� GHSWK� �ZKHUHDV� WKH� URRWV� RI� DJULFXOWXUDO� FURSV� GHYHORS� PDLQO\� LQ� WKH�
VXSHUILFLDO�OD\HUV�RI�WKH�VRLO��DQG�DOVR��EHFDXVH�RI�LWV�VSDUVH�FURZQ��LW�DOORZV�WKH�
OLJKW�WR�SDVV�WKURXJK�7KHUHIRUH�LW�LV�RIWHQ�SODQWHG�ZLWK�RWKHU�DJULFXOWXUDO�VSHFLHV�
VXFK� DV� WXQDV�2SXQWLDILFXV�LQGLFD�� IRU� JURZLQJ� FRFKLQHDO�� 7DUD� FDQ� DOVR� EH�
DVVRFLDWHG�ZLWK� YDULRXV� RWKHU� FURSV� DV6DFFKDUXP�RIILFLQDUXP� �VXJDU� FDQH��=HD�
PD\V�PDL]H��� ��JUHHQ�SHDV���(UPLV�9LJR�	�4XLUR]��������$OHPDQ��
������ 0DQFHUR�� ������� 3KDVHROXV� YXOJDULV� �EHDQ�� �$OHPDQ�� ������6RODQXP�
WXEHURVXP� �SRWDWR��� 9LFLD� IDED�EURDG� EHDQV��� 0HGLFDJR� VDWLYD�
�DOIDOID��6RUJKXPVSS��VRUJKXP��,W�LV�DOVR�SRVVLEOH�WR�ILQGLWDV�LVRODWHG�WUHHV�LQ�WKH�
ILHOGV�RI�FHUHDOV��ZKHDW��EDUOH\��$OHPDQ��������0DQFHUR��������7KH�VXUIDFHV�RI�
DJULFXOWXUDO�SORWV�DUH�YHU\�VPDOO��XVXDOO\�OHVV�WKDQ���KD��DQG�VR�FRXOG�UHVHPEOH�D�
OLYLQJ�IHQFH�V\VWHP��0DULHQ�	�'HODXQD\�������ZLWKLQ�ZKLFK�7DUD�FDQ�SOD\�WKH�
UROH�RI� EDUULHU� �0DQFHUR��������:HDOVR� ILQG� LW� DVVRFLDWHG�WR�RUFKDUGV�RI�0DOXV�
GRPHVWLFD� �DSSOH��� 3\UXV� VSS�� �SHDU��� 3UXQXV� SHUVLFD� �SOXP�� �$OHPDQ�
�����DQG$QQRQD�FKHULPROLD��FKHULPR\D���&KXTXLUXQD�	�*HUPiQ��������3HUVHD�
$PHULFDQD� �DYRFDGR�� RUFKDUG� EHQHILWV� IURP� WKH� DWWUDFWLYH� 7DUD� IORZHUV� E\�
LQFUHDVLQJ�WKH�SUHVHQFH�RI�EHHV��SROOLQDWLQJ�WKH�OHVV�DWWUDFWLYH�DYRFDGR�IORZHUV��
�
�



�

�
7DUD�ZDV�XVHG�E\�WKH�SUH�,QFD�DQG�,QFD�SRSXODWLRQV� IRU� WKH�HODERUDWLRQ�RI�G\HV�
IRU�WKH�WH[WLOH�RU�FHUDPLFV��LQ�WKH�WDQQHU\�DQG�DOVR�HYHQ�IRU�PHGLFLQDO�SXUSRVHV��
&XUUHQWO\�� 7DUD� LV� D� PXOWL�XVH� VSHFLHV� �ILUHZRRG�� DJULFXOWXUDO� WRROV�� FDUSHQWU\��
IUXLWV��IRGGHU��IHQFLQJ���0DULHQ�	�'HODXQD\��������)RU�WKH�SDVW����\HDUV�� LW�KDV�
EHHQ� DQ� HFRQRPLF� LQWHUHVW� VSRW� IRU� WKH� HFRQRPLF� YDOXH� RI� LWV� SURGXFWV��PDLQO\�
IRRG�JXP�IURP�LWV�HQGRVSHUP�DQG�WDQQLQV�IURP�WKH�SRG�IRU�WKH�LQGXVWU\��
7DUD�WDQQLQV�DUH�HDVLO\�K\GURO\]DEOH�E\�WKH�DFWLRQ�RI�WDQQDVH�HQ]\PH��$OYDUH]�	�
GH� 8JD]�� ������7KHVH� WDQQLQV� DUH� XVHG� LQ� WKH� OHDWKHU� LQGXVWU\� EHFDXVH� RI� LWV�
WDQQLF�SRZHU��ZKLFK�DOORZV�D�ZLGH�YDULHW\�RI�OLJKW�FRORUHG�OHDWKHUV��ZKLFK�GLIIHU�
LQ� WHUPV� RI� IOH[LELOLW\� DQG� KLJK� UHVLVWDQFH� �'H� OD� &UX]� /DSD�� ������ %DUULJD��
������7KH� JUHDWHVW� DGYDQWDJH� RI� WKH� 7DUD� WDQQLQ� LV� LWV� QDWXUDO� RULJLQ�� WKXV�
DYRLGLQJ� UHVRUWLQJ� WRWKHXVH� RI� LQGXVWULDO� FKURPH�� SDUWLFXODUO\� WR[LF� GXULQJ�
WDQQLQJ� �0LFKLHOV�� ������� )RU� WKHVH� UHDVRQV�� RQFH� OHDWKHUV� DUH� G\HG�� WKH\� DUH�
GHVWLQHG� IRU� WKH� OX[XU\� PDUNHW�$FFRUGLQJWRWKH� UHTXLUHPHQWV� RI� LQWHUQDWLRQDO�
GHPDQG�� WKH� LGHDO� FRQFHQWUDWLRQ� RI� WDQQLQV� LQ� SRGV� RI�7DUD� LV� ORFDWHG� EHWZHHQ�
����DQG�����0DQFHUR���������,Q�WKH�WDQQLQJ�LQGXVWU\��RWKHU�YHJHWDEOH�WDQQLQV�
DUH� LQ� FRPSHWLWLRQ� ZLWK� WKH� 7DUD�� DV� LV� WKH� FDVH� RI�
�4XHEUDFKR�� �IURP� $UJHQWLQD�� RU�
FKHVWQXW� �RU³0LPRVD´� �7R� H[WUDFW� WKH� WDQQLQ�
IURP� WKHVH� VSHFLHV�� WKH� EDUN� DQG�RU� ZRRG� RI� WKH� WUHH� LV� XVHG�� VDFULILFLQJ� WKH�
ZKROH� WUHH�� XQOLNH� 7DUD� ZKRVH� WDQQLQV� FRPH� IURP� LWV� SRGV�7DQQLQ� SURGXFWLRQ�
GRHV�QRW�GHVWUR\�WKH�WUHHV�DQG�SURGXFWLRQ�KDV�WR�EH�PRUH�VXVWDLQDEOH�0DQFHUR��
�������
7DUD� JXP� LV� D� ZKLWH� WR� \HOORZLVK�ZKLWH� SRZGHU� FRQVLVWLQJ� HVVHQWLDOO\� RI�
JDODFWRPDQQDQ� W\SH�SRO\VDFFKDULGHV�7KLV� LV�XVHG�DVDWKLFNHQHU�DQG� VWDELOL]HU� LQ�
YDULRXV� IRRG� DSSOLFDWLRQV� �&RSSHQ�� ������� 6LQFH� ������ 7DUD� JXP� KDV� EHHQ�
UHFRJQL]HG�LQWHUQDWLRQDOO\�DV�DQ�DGGLWLYH��(�����IRU�WKH�SURGXFWLRQ�RI�LFH�FUHDP��
JHODWLQ�� VDXFHV�� \RJXUW�� EDNHU\� SURGXFWV�� DQG� PHDW� SURGXFWV�,WV� FRVW� LV� KLJKHU�
WKDQ� VWDUFK� RU� JHODWLQ�� EXW�PXFK� OHVV� LV� QHHGHG�� DQG�7DUD� JXP�GRHV� QRW� DIIHFW�
WDVWH�RU�FRORU�DV�RWKHU�JXPV�WKDW�FRPH�IURP�H[XGDWHV�RI�IRUHVW�VSHFLHV��0LFKLHOV��
������ %DUULJD�� ������7KXV�� 7DUD� JXP� KDV� HQWHUHG� WKH� K\GURFROORLGV� ZRUOG�
PDUNHW� DV� DQ� DOWHUQDWLYH� JXP�SURGXFW� WR�&DURXELHU� ��SURGXFHG�
LQ� 6SDLQ� DQG� WKH� 0LGGOH� (DVW�'H� OD� &UX]� /DSD�� ������� DOWKRXJK� LWV� PDLQ�
FRPSHWLWRU� LQ� SULFH� DQG�XVH� LV�*XDU� JXP� � �� �%DUULJD��
�������
7KH�VWURQJ�GHPDQG�IRU�7DUD�DQG�LWV�GHULYDWLYHV�LV�JURZLQJ�VWHDGLO\��LI�LQ������LW�
UHDFKHG� ������ WRQV�� LQ� ����� LW� UHDFKHG� ������ WRQV� �)ORUHV� HW� DO��� ������� 7KLV�
OHDGV�WR�D�ULVH�LQ�SULFHV��VR�LQ���¶V�WKH�SULFH�RI�WKH�7DUD�LQFUHDVHG�WR�86���������W�
IURP� ZKDW� ZDV� SUHYLRXVO\� DW� 86� �� ���� �� W�� ,Q� ������ WKH� SULFH� VWLOO� URVH� DQG�
UHPDLQHG� DERYH�86��� �����W��&XUUHQWO\�� WKH� QDWLRQDO� SURGXFWLRQ� RI� ������ W�RI�
7DUD� LQ� WKH� SRG� LV� ���� RI� ZKLFK� FRPHV� IURP� QDWXUDO� IRUHVWV� DQG� ���� IURP�
SODQWDWLRQV� �%DUULJD���������7KH�FXUUHQW�DYHUDJH� SULFH�RI�7DUD¶SRZGHU� LV�86���
������W�DQG�7DUD�JXP��ZLWK�DQ�DYHUDJH�SULFH�RI�86���������W��%DUULJD���������
)URP������WR�������H[SRUWV�JUHZ�E\������7KH�PDLQ�LPSRUWHUV�ZHUH�$UJHQWLQD��
6ZLW]HUODQG�� DQG� WKH� 8QLWHG� 6WDWHV� �7DEOH� ���� 7DUD� JXP� H[SRUWV� LQFUHDVHG� E\�
�����RYHU�WKH�SUHYLRXV�\HDU�WR������WRQQHV��JHQHUDWLQJ�������PLOOLRQ�LQ�UHYHQXH�



�

IRU�3HUX�� ,Q� ������ LW�ZDV� SRVVLEOH� WR� H[SRUW�86��� ���PLOOLRQ� GROODUV� �%DUULJD��
�������
�

�

$UJHQWLQD� ��������� ���������
6ZLW]HUODQG� ��������� ��������
8QLWHG�6WDWHV� ��������� ���������
%HOJLXP� ������ ��������
,WDO\� �������� ��������
%UDVLO� ������ �������
*HUPDQ\� �������� ��������
8UXJXD\� ���� �������
)UDQFH� ���� ������
$XVWULD� �������� �������
0H[LFR� ��� �����

�
7KH�UHIHUHQFH�SULFH�LQ�)2%�GROODUV�RI���NJ�RI�7DUD�VKHDWK�SRZGHU�LV�������.RR��
������DQG�7DUD�VHHG�JXP�SRZGHU�RI�������%DUULJD���������
7R� PHHW� WKLV� GHPDQG�� 3HUX� KDV� �� ���� KD� RI� 7DUD� VXUIDFH�$7))6�6(5)25��
������ FLWHG� LQ�$JURQRWLFLDV� �������RI�ZKLFK� ����DUH� QHZ�SODQWLQJV�7KH�PDLQ�
SURGXFLQJ�GHSDUWPHQWV�DUH�+XiQXFR������RI�SURGXFWLRQ���/D�/LEHUWDG������RI�
SURGXFWLRQ���$\DFXFKR���������DQG�&DMDPDUFD������RI�SURGXFWLRQ���7KH�RWKHU�
GHSDUWPHQWV� FRQVWLWXWH� ���� RI� GRPHVWLF� SURGXFWLRQ� �$7))6�6(5)25�� ������
FLWHG�LQ$JURQRWLFLDV��������,Q�&DMDPDUFD��LQ�VRPH�\HDUV��WKH�KDUYHVW�SHU�WUHH�KDV�
SURJUHVVHG� DSSUR[LPDWHO\� ����5HYHQXHV� IRU� ZRUNGD\V� RI� PRUH� WKDQ� �����
SURGXFHUV� LQ� WKH� UHJLRQ� KDYH� ULVHQ� IURP� ����� GROODU� SHU� GD\� WR� �� ����� SHU�
GD\�0LFKLHOV���������7DUD�SOD\V�D�PDMRU�SDUW�LQ�JHQHUDWLQJ�UHYHQXH��
+RZHYHU�� PXFK� RI� WKH� LQWHUQDWLRQDO� GHPDQG� UHPDLQV� XQVDWLVILHG� DQG�
WKHUHLVFXUUHQWO\� D� VWURQJ� LQWHUHVW� WR� LQFUHDVH� SURGXFWLRQE\FUHDWLQJ� QHZ�
SODQWDWLRQV�RI�7DUD��$OHPDQ���������
%HVLGHV�LWV�WZR�PDLQ�XVHV��7DUD�VHHG�LV�DOVR�D�VRXUFH�RI�HGLEOH�GXH�WR�LWV�FRQWHQW�
LQ� ROHLF� DQG� OLQROHLF� RLO� �LQ� EXWWHU�� PDUJDULQH� DQG� OLTXLG� RLO��� SURWHLQ� IORXUV��
VRDSV��SDLQWV��YDUQLVKHV��HQDPHOV�G\HV��HWF��
*DOOLF�DFLG��H[WUDFWHG�IURP�7DUD��FDQ�EH�XVHG�DV�DQ�DQWLR[LGDQW�DQG�DV�EOHDFKLQJ�
DJHQW� LQ� WKH� LQGXVWULDO� SURGXFWLRQ� RI� RLO� RU� EHHU�,Q� PHGLFLQH�� JDOOLF� DFLG� LV� DQ�
DFWLYH� PROHFXOH� LQ� GUXJV� WR� WUHDW� JDVWULF� XOFHUV� EXW� DOVR� DV� KHDOLQJ�� DQWL�
LQIODPPDWRU\�� DQWLVHSWLF�� DQWLEDFWHULDO�� DQWL�DVFRUELF� DQG� DQWL�G\VHQWHULFDJHQW�
�/HZLV�HW�DO���������0DQFHUR���������
7DUD�ZRRG� LV�XVHG� IRU� UXUDO�FRQVWUXFWLRQV�� LQ� WKH�PDNLQJ�RI� WRRO�KDQGOHV��RU�DV�
ILUHZRRG�GXH�WR�LWV�KLJK�GHQVLW\�WKDW�JLYHV�LW�WKH�KHDW�SURSHUW\��FDORULILF�YDOXH� �
����� FDO�.J��3DGLOOD�� ������/RMDQ�� ������ FLWHG� E\� )ORUHV� HW� DO�� ��������:LWKLQ�
WKH� XUEDQ� ODQGVFDSH�� 7DUD� UHSUHVHQWV� DQ� RUQDPHQWDO� WUHH�� IRU� WKH� EHDXW\� RI� LWV�
IORZHUV��9LOODQXHYD���������



�

�
�

�
,Q�QDWXUDO�IRUHVWV�RI�7DUD��IRUHVWU\�GRHV�QRW�UHDOO\�H[LVW��7KH�KDUYHVW�RI�LWV�IUXLWV�
UHVHPEOHV�PRUH�WR�D�SURFHVV�RI�KDQGPDGH�KDUYHVWLQJ��DOWKRXJK�WKHUH�DUH�HIIRUWV�
WR�FDUU\�RXW�D�IRUHVW�PDQDJHPHQW�SODQ��$W�WKH�PRPHQW��PRVW�RI� WKH�SURGXFWLRQ�
FRPHV�IURP�WKHVH�IRUHVWV�DQG�����IURP�PDQDJHG�SODQWDWLRQV��
�
�

*HQHUDOO\�VSHDNLQJ�WKH�QDWXUDO� IRUHVWV�RI�7DUD�DUH�FRPSOHWHO\�QHJOHFWHG��IXOO�RI�
ZHHGV��VKUXEV�DQG�WUHHV��DOO�RI�WKHP�LQ�DEXQGDQW�GHQVLW\�FRPSHWLQJ�IRU�QXWULHQWV��
ZDWHU�DQG�OLJKW�&OHDQLQJ�VKRXOG�VWDUW�E\�UHPRYLQJ�ZHHGV��VKUXEV�DQG�WUHHV�IURP�
WKH� URRW�� WKXV� DOORZLQJ� D� JUHDWHU� SURSRUWLRQ� RI� OLJKW�$� WKLQQLQJ� VKRXOG� DOVR� EH�
SUDFWLFHG��ZKLFK�FRQVLVWV�RI� WKH� ILQDO�HOLPLQDWLRQ�RI�ZHDNHU�RU�WRR�FORVH�SODQWV��
HQVXULQJ� DGHTXDWH� VSDFLQJ� EHWZHHQ� WKH� EHVW� SODQWV�7KHQ�� WKH� SUXQLQJ� LV� GRQH��
ZKLFK� LV� WKH�FXWWLQJ�RI� EUDQFKHV� WR�REWDLQ� D� EHWWHU�SURGXFWLRQ�RI� WKH�SODQW�,W� LV�
UHFRPPHQGHG�WR�GR�LW�EHIRUH�WKH�EHJLQQLQJ�RI�WKH�UDLQ\�VHDVRQ�DQG�GHSHQGLQJ�RQ�
WKH� VWDWH� RI� HDFK� SODQW�6XEVHTXHQWO\�� WKH� SDUDVLWH� DQG� KRVW� SODQWV� �DFKXSDOODV��
WX\RV��VDOYDMLQD��OLFKHQV��WKDW�DUH�LQ�WKH�EUDQFKHV�RI�WKH�FURZQ�RI�WKH�WUHH�RU�LQ�LWV�
VWHP�VKRXOG�EH�HOLPLQDWHG�,WLV�QHFHVVDU\�WR�FRQWURO�SHVWV�DQG�GLVHDVHV�FRUUHFWO\��
IROORZHG� E\� SUHSDUDWLRQ� RI� WKH� VRLO� WR� UHGXFH� HURVLRQ� DQG� ILQDOO\� D� VXLWDEOH�
PDQXULQJ�(UPLV�9LJR�	�4XLUR]���������,W�KDV�EHHQ�UHSRUWHG�WKDW� LQ�WKH�FDVH�RI�
ZLOG�SODQWV�JURXSHG�LQ�VPDOO�DUHDV�RU�LVRODWHG��WKHLU�SURGXFWLRQ�UHDFKHV�XS�WR����
NJ�SODQW� WKDW� FRXOG� LQFUHDVH�ZLWK� SURSHU� LUULJDWLRQ� DQG� IHUWLOL]DWLRQ�'H� OD�&UX]�
/DSD���������
�

)RU�WKH�HVWDEOLVKPHQW�RI�SODQWDWLRQV�� LW� LV�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�VHYHUDO�
DVSHFWV� VXFK� DV�� WKH� SODFH� RI� SODQWLQJ�� GHQVLW\�� SUHSDUDWLRQ� RI� WKH� JURXQG��
LQVWDOODWLRQ�RI�VHHGOLQJV�DQG�UHSODQWLQJ�3ODQWDWLRQV�PXVW�EH�PDGH�DWWKHEHJLQQLQJ�
RIWKHUDLQ\� VHDVRQ�� LQ� WKH�FDVH�RI�SODQWLQJ� LQ� VHPLDULG�DUHDV�LWLV�QHFHVVDU\WRWDNH�
SURYLVLRQV�WR�LPSURYH�ZDWHU�LQILOWUDWLRQ�LQWR�WKH�VRLO�'H�OD�&UX]�/DSD���������
7KH� PDQDJHPHQW� RI� 7DUD� SODQWDWLRQV� FRQVLVWV� RI� SUXQLQJ� ZKHQ� LW� UHDFKHV� D�
KHLJKW� RI� ��� FP� WKDW� FRQVLVWV� RI� D� FXW� WR� VWLPXODWH� WKH� SURGXFWLRQ� RI� SRGV�7KH�
LUULJDWLRQ�RI�WKH�SODQWDWLRQ�VKRXOG�EH�FDUULHG�RXW�ZLWK�D�IUHTXHQF\�RI�DW�OHDVW���WR�
�� WLPHV� SHU� PRQWK�� ,W� LV� UHFRPPHQGHG� WR� IHUWLOL]H� WKH� VRLOV� DIWHU� D� \HDU� RI�
SODQWLQJ�MXVW�EHIRUH�WKH�VWDUW�RI�WKH�ILUVW�UDLQV��
7KH�W\SH�RI�PDQDJHPHQW�LQ�DJURIRUHVWU\�V\VWHPV�FRQVLVWV�RI�SUXQLQJ�LQ�WKH�ILUVW�
\HDUV�� DYRLGLQJ� WKH� OD\LQJ� RI� WKH� VWHP�� FRQWUROOLQJ� SHVWV� DQG�RU� GLVHDVHV�7KH�
UHFRPPHQGHG� VSDFLQJ� LV� �� [� �� P��ZKLFK� FDQ� EH� IRXQG� EHWZHHQ� ���� DQG� ����
SODQWV�SHU�KHFWDUH�'H�OD�&UX]�/DSD���������
�



�

7DUD� LQ�3HUX� KDV� D� JUHDW� YDULDELOLW\� RI� SURGXFWLRQ�� EHFDXVH� WKHUH� DUH� WUHHV� WKDW�
SURGXFH���NJ�DQG�RWKHUV�WKDW�SURGXFH����NJ��7KRVH�WKDW�DUH�LVRODWHG��YHU\�ODUJH�
DQG�ZLWK�D�JRRG�DYDLODELOLW\� LQ�ZDWHU�FDQ�SURGXFH�����NJ�\HDU�+RZHYHU��WDQQLQ�
FRQWHQW� DQG� WKH� DPRXQW� RI� JXPV� DOVR� YDU\� DPRQJ�SODQWV� �%DUULJD�� �������7KH�
\LHOG�SHU�WUHH�RI�7DUD�LV�RQ�DYHUDJH����NJ�WR����NJ�RI�SRGV��ZLWK�WZR�KDUYHVWV�SHU�
\HDU��'H�OD�&UX]�/DSD��������3RGV�DUH�KDUYHVWHG�ZKHQ�WKH\�EHFRPH�ULSH�DQG�GU\�
WKH� PRPHQW� WKH\� WXUQ� UHG�7KH\� DUH� WKHQ� GULHG� LQ� WKH� VXQ� EHIRUH� EHLQJ�
SURFHVVHG�,Q� JHQHUDO�� WKH� ILUVW� KDUYHVW� RI� 7DUD� ZLWKLQ� PDQDJHG� SODQWDWLRQV� LV�
SHUIRUPHG� IURP� WKH� WKLUG� \HDU�� LQ� WKH�QDWXUDO� VWDWH� LW� LV�SHUIRUPHG�DW� WKH� IRXUWK�
\HDU��$OWKRXJK�WKH�ILUVW�KDUYHVW�FDQ�EH�JLYHQ�LQ�WKH�VHFRQG�\HDU��WKLV�LV�PLQLPDO�
�%DUULJD�� ������7KHLU� DYHUDJH� OLIH� VSDQ� LV� ���� \HDUV�'H� OD� &UX]� /DSD�������D�
SURGXFWLYH�WUHH�LV�HVWLPDWHG�WR����\HDUV�$OHPDQ���������
7KH� \LHOG� DW� WKH� LQGXVWULDO� OHYHO�� IRU� HYHU\� ���� NJ� RI� KDUYHVWHG� 7DUD� SRGV�� LV�
EHWZHHQ����DQG�����RI�7DUD�SRZGHU��EHWZHHQ����DQG�����RI�VHHGV�DQG����RI�
UHVLGXHV��6DQFKH]��������FLWHG�E\�0DQFHUR���������
�

1DUYiH]� HW� DO�� �������DIWHU� HYDOXDWLQJ� D� SRSXODWLRQ� RI� 7DUD� LQ� (FXDGRU��
FRQFOXGHG�WKDW� WKH�SURGXFWLRQ�RI� WDQQLQV� LV�D�JHQHWLFDOO\�GHWHUPLQHG� IDFWRU�DQG�
WKHUHIRUH�LQGHSHQGHQW�RI�WKH�LQWHUDFWLRQ�ZLWK�WKH�HQYLURQPHQW��+RZHYHU��LQ�3HUX��
LW�KDV�EHHQ�SRVVLEOH�WR�GLIIHUHQWLDWH�YDULRXV�HFRW\SHV�SURGXFLQJ�SRGV�RI�GLIIHUHQW�
TXDOLWLHV�7KH�SRG�FRQWDLQV�XS�WR������RI�SURWHLQV������RI�FDUERK\GUDWHV�����WR�
����RI� WDQQLQV��ZKLOH� WKH� VHHGV� FRQWDLQ� ����SURWHLQ�� ����FDUERK\GUDWHV�� ���
WDQQLQ� DQG� HQHUJHWLF� YDOXHV� RI� WKH� SRG� DQG� 7DUD� DUH� RI� �������� NFDO����� J��
UHVSHFWLYHO\�$OHPDQ�� ������7KXV�� RQ� OHVV� DFLGLF� VRLOV� 7DUD� KDV� D� KLJKHU�
FRQFHQWUDWLRQ� RI� WDQQLQV�0DQFHUR�� ������,W� KDV� EHHQ� IRXQG� WKDW�� ZLWKLQ� WKH�
QDWXUDO� GLVWULEXWLRQ�� WKH� EHVW� WDQQLQ� TXDOLW\� LV� REWDLQHG� IURP�$\DFXFKR��ZKHUH�
WKH� VRLOV� DUH� DONDOLQH�:LWK� DQ� DQQXDO� UDLQIDOO� RI� �������� PP�� WKH� DPRXQW� RI�
WDQQLQ� LV� ���� WR� �����ZKLOH� LQ�&DMDPDUFD��ZLWK� VOLJKWO\� DFLG� VRLOV� DQG� KLJKHU�
SUHFLSLWDWLRQ� ����� WR� ����� PP�� WKH� DPRXQW� RI� WDQQLQ� YDULHV� IURP� ���� WR�
����)RU�WKH�KLOOV�RI�VRXWKHUQ�3HUX��,OR�/RPDV�GH�7DFDKXD\��WDQQLQVRQWKH�RUGHU�
RI�����%DUULJD��������ZHUHREWDLQHG��
)URP� WKH� LQGXVWULDO� SRLQW� RI� YLHZ�� 7DUD� SRZGHU�JLYHV� EHWZHHQ���� DQG�����RI�
WDQQLQ�H[WUDFW��DQG� IURP�VHHGV� LW� LV�REWDLQHG�DERXW�����RI�7DUD�JXP��6DQFKH]��
������ FLWHG� E\� 0DQFHUR� �������'HVLUDEOH� DQG� VHOHFWDEOH� IHDWXUHV� WKDWLPSURYH�
7DUD�� DUH� WKH� KLJK� DPRXQW� RI� KLJK� WDQQLQV� DQG� DQ� LQWHQVH� SURGXFWLRQ� RI�
SRGV�1DUYiH]HW� DO��� ������� 7KH� LPSURYHPHQW� VKRXOG� IRFXV� RQ� WKH� KLJKHU�
SURGXFWLRQ�RI�IUXLWV�ZLWK�JUHDWHU�SURGXFWLRQ�RI�JXPV�DQG�WDQQLQV��

�
$OWKRXJK�WKH�NQRZOHGJH�JDLQHG�RQ�7DUD�VKRZV�WKDW�WKLV�WUHH�VSHFLHV�LV�RI�JUHDW�
HFRORJLFDO�DQG� HFRQRPLF� LPSRUWDQFH�� WKHUH�DUH� VWLOO�PDQ\�JDSV� WKDW�QHHG� WR�EH�
ILOOHG� LQ�RUGHU�WR�GHILQH�FXOWXUDO�SUDFWLFHV�FDSDEOH�RI�HQVXULQJ�SURGXFWLYLW\�DQG�
VWDELOLW\�RI�7DUD�SODQWDWLRQV�,Q�SDUWLFXODU��LW�ZLOO�EH�QHFHVVDU\�WR�LPSOHPHQW�DJUR�



�

HFRORJLFDO� SUDFWLFHV� LQ� RUGHU� WR� OLPLW� LQSXWV� RI� FKHPLFDO� LQSXWV� LQWR� 7DUD�
SODQWDWLRQV��7KH�PLFURELDO�UHVRXUFHV�RI�WKH�VRLO�FDQ�HQVXUH�WKH�PLQHUDO�QXWULWLRQ�
RI� WKH�7DUD��HJ�P\FRUUKL]DO� IXQJL��EXW�NQRZOHGJH�DERXW�WKH�P\FRUUKL]DO� VWDWXV�
RI�WKH�7DUD�LQ�LWV�QDWXUDO�DUHD�LV�SUDFWLFDOO\�QRQ�H[LVWHQW��+HQFH�UHVHDUFK�PXVW�EH�
XQGHUWDNHQ� LQ� RUGHU� WR� FRQWURO� FHUWDLQ� QDWXUDO� FRPSRQHQWV� RI� WKH� HFRV\VWHP�
OLNHO\�WR�DIIHFW�WKH�GHYHORSPHQW�RI�7DUD��
�
�

�
,�ZRXOG� OLNH� WR�WKDQN�9LYLHQ�%RQQHVRHXU�DQG�&HVDU�%DUULJD�� IRU� WKHLU�YDOXDEOH�
FRQWULEXWLRQV�DQG�FRPPHQWV� LQ� WKLV�ELEOLRJUDSKLFDO� V\QWKHVLV�� ,�ZRXOG� OLNH�DOVR�
WR�WKDQNV�'RULV�=XxLJD�IRU�KDYLQJ�ZHOFRPHG�PH�LQ�KHU�ODERUDWRU\��
�
�

�
$JURQRWLFLDV���������7$5$�SGI��1��������������SS��/LPD��
$OHPDQ�� )�� �������� /D� 7DUD� � �0RO��� 2�� .XQW]H�� HVSHFLH�
SURGLJLRVD� SDUD� ORV� VLVWHPDV� DJURIRUHVWDOHV� HQ� YDOOHV� LQWHUDQGLQRV��$FWD�1RYD��
�HU�&RQJUHVR�1DFLRQDO�GH�6LVWHPDV�$JURIRUHVWDOHV��9RO�����1������

�0RO���2��.XQW]H��SURGLJLRXV�VSHFLHV� IRU�DJURIRUHVWU\� V\VWHPV� LQ� LQWHU�
$QGHDQ�YDOOH\V��1HZ�$FW���VW�1DWLRQDO�&RQJUHVV�RI�$JURIRUHVWU\�6\VWHPV��9RO��
���1R�������
$OYDUH]�&�$�� DQG� GH� 8JD]�� 2�/�� �������� � ����±
���8QLYHUVLGDG�3RQWLILFLD�&DWyOLFD�GHO�3HU~���
%DODJXHU�� /��� $UUR\R�*DUFtD�� 5��� -LPpQH]�� 3�� DQG� -LPpQH]�� 0�� '�� ��������
9LOOHJDV�/���&RUGHUR�,���5XELR�GH�&DVDV�5���)HUQiQGH]�'HOJDGR�5���5RQ�0��(���
0DQULTXH�(���9DUJDV�3���&DQR�(��3XH\R�-���$URQVRQ�-��)RUHVW�UHVWRUDWLRQ�LQ�D�IRJ�
RDVLV�� HYLGHQFH� LQGLFDWHV� QHHG� IRU� FXOWXUDO� DZDUHQHVV� LQ� FRQVWUXFWLQJ� WKH�
UHIHUHQFH�� ��H�������GRL����������MRXUQDO�SRQH����������
%DUULJD��&����������&XOWLYRV�\�DSURYHFKDPLHQWR�GH�OD�7DUD� �
HQ�OD�UHJLyQ�DQGLQD��GRFXPHQWR�GH�WUDEDMR���(&2%21$��/LPD��/LPD&XOWLYDWLRQ�
DQG� XVH� RI� &DHVDOSLQLD� VSLQRVD� LQ� WKH� $QGHDQ� UHJLRQ� �ZRUNLQJ� GRFXPHQW���

�/LPH��
%UDNR�� /�� DQG� =DUXFFKL�� -�/�� �������� &DWDORJXH� RI� WKH� )ORZHULQJ� 3ODQWV� DQG�
*\PQRVSHUPV�RI�3HUX�� ����±������
&DQR��$�&���5RTXH�� -���$UDNDNL��0���$UDQD��&���/D�7RUUH��0���/OHUHQD��1�� DQG�
5HIXOLR��1����������'LYHUVLGDG�IORUtVWLFD�GH�ODV�/RPDV�GH�/DFKD\��/LPD��GXUDQWH�
HO� HYHQWR� ³(O� 1LxR� ��������´ �����±���� )ORULVWLF� GLYHUVLW\� RI�
/RPDV�GH�/DFKD\��/LPD��GXULQJ�WKH�HYHQW�³(O�1LxR���������´ ���
���������
&KXTXLUXQD�� '�� DQG� *HUPiQ�� 3�� �������� )RUHVWDFLyQ� SLORWR� FRQ� OD� 7DUD� HQ� OD�
PLFURFXHQFD� GH� 6DQ� -XDQ� �$OWR� -HTXHWHSHTXH�� &DMDPDUFD�� 7HVLV� SDUD� RSWDU� HO�
WtWXOR� SURIHVLRQDO� GH� ,QJHQLHUR� ,QGXVWULDO��8QLYHUVLGDG�1DFLRQDO�0D\RU� GH�6DQ�



�

0DUFRV��/LPD)RUHVWDWLRQ� SLORW�ZLWK� WKH� 7DUD� LQ� WKH�6DQ� -XDQ�PLFUR�ZDWHUVKHG�
�$OWR� -HTXHWHSHTXH�� &DMDPDUFD�� 7KHVLV� WR� FKRRVH� WKH� SURIHVVLRQDO� WLWOH� RI�
,QGXVWULDO�(QJLQHHU��1DWLRQDO�8QLYHUVLW\�RI�6DQ�0DUFRV��/LPH��
&RSSHQ��-�-�:����������1RQ�ZRRG�IRUHVW�SURGXFWV��*XPV��UHVLQV�DQG� ODWH[HV�RI�
SODQW� RULJLQ�� � ,6%1�
���������������5RPH��
'H� OD� &UX]� /DSD�� 3�� �������� $SURYHFKDPLHQWR� LQWHJUDO� \� UDFLRQDO� GH� OD� 7DUD�

��5HY�,QVW�,QYHVWLJ�)DF�,QJ�*HROyJLFD�
0LQHUD� 0HW� *HRJUiILFD�� ��� ������&RPSUHKHQVLYH� DQG� UDWLRQDO� XVH� RI� WKH�

��
�����������

'XNH�� -�$�� �������� �� ,Q�� +DQGERRN� RI� /HJXPHV� RI� :RUOG�
(FRQRPLF�,PSRUWDQFH��3OHQXP�3UHVV��1HZ�<RUN��
(UPLV�9�� DQG� 4XLUR]�� 9�� �������� 0DQXDO� (O� FXOWLYR� GH� 7DUD� HQ� &DMDPDUFD��
3URJUDPD� 'HVDUUROOR� 5XUDO� 6RVWHQLEOH� GH� OD� &RRSHUDFLyQ� 7pFQLFD� $OHPDQD� ��
*7=�� HQ� FRODERUDFLyQ� FRQ� OD� $VRFLDFLyQ� &LYLO� 7LHUUD�� &DMDPDUFD�� 3HU~�� 7KH�
FXOWLYDWLRQ� PDQXDO� RI� 7DUD� LQ� &DMDPDUFD�� 6XVWDLQDEOH� 5XUDO� 'HYHORSPHQW�
3URJUDP�RI�WKH�*HUPDQ�7HFKQLFDO�&RRSHUDWLRQ���*7=��LQ�FROODERUDWLRQ�ZLWK�WKH�
(DUWK�&LYLO�$VVRFLDWLRQ��&DMDPDUFD��3HUX��
)ORUHV��)���&KiYDUU\��/��DQG�9HJD��'����������&ULWHULRV�\�SDXWDV�SDUD�OD�VHOHFFLyQ�
GH� DUEROHV� SOXV�� � �0ROLQD�� .XQW]H� ³7DUD´� R� WD\D�´&ULWHULD�
DQG� JXLGHOLQHV� IRU� WKH� VHOHFWLRQ� RI� WUHHV� SOXV�� � �0ROLQD��
.XQW]H�³7DUD´�WKH�WD\D�´�
)26()25�,17(5&223(5$7,21�6$0,5,�� �������� /D� 7DUD� HQ� HO� (FXDGRU��

��&DUWLOOD�WpFQLFD��8QLYHUVLGDG�7pFQLFD�GHO�1RUWH��(632&+��
)XQGDFLyQ� $UFR� ,ULV�� (FXDGRU�7KH� 7DUD� LQ� (FXDGRU�� ��
7HFKQLFDO�FDUG��8QLYHUVLGDG�7pFQLFD�GHO�1RUWH��(632&+��)XQGDFLyQ�$UFR�,ULV��
(FXDGRU��
-(&)$� -RLQW� )$2�:+2� ([SHUW� &RPPLWWHH� RQ� )RRG� $GGLWLYHV�� ��WKUHSRUW��
���������
-¡UJHQVHQ��3�0��DQG�/HyQ�<iQH]��6����������&DWDORJXH�RI�WKH�YDVFXODU�SODQWV�RI�
(FXDGRU�� ����±������
.RR�� :�� �������� 7DUD� HQ� 3ROYR� DUFKLYRV�� ,Q�� $JURGDWDSHUX��
KWWSV���ZZZ�DJURGDWDSHUX�FRP�FDWHJRU\�H[SRUWDFLRQHV�WDUD�HQ�SROYR�
H[SRUWDFLRQ��$FFHVVHG����0D\�������
/DUUHD��0����������/D�7DUD��JXDUDQJR�R�WD\D�� ��HQ�OD�5HJLyQ�
$QGLQD�� FULWHULRV� DPELHQWDOHV� SDUD� OD� VXVWHQWDELOLGDG� GH� VX� DSURYHFKDPLHQWR� \�
PDQHMR�HQ�%ROLYLD��(FXDGRU� \�3HU~��(&2%21$��6HULH�GH�&DSDFLWDFLyQ�1R�����
3URJUDPD�5HJLRQDO�(&2%21$�,17(5&223(5��4XLWR��3HUX��7DUD�� JXDUDQJR�
RU�WD\D�� �� LQ�WKH�$QGHDQ�5HJLRQ��HQYLURQPHQWDO�FULWHULD� IRU�
WKH� VXVWDLQDELOLW\� RI� WKHLU� XVH� DQG� PDQDJHPHQW� LQ� %ROLYLD�� (FXDGRU� DQG� 3HUX��
(&2%21$�� 7UDLQLQJ� 6HULHV� 1R�� ��� (&2%21$�,17(5&223(5� 5HJLRQDO�
3URJUDP��4XLWR��3HUX��
/HZLV�� *��� 6FKULUH�� %��� 0DFNLQGHU�� %�� DQG� /RFN�� 0�� �������� /HJXPHV� RI� WKH�
:RUOG��5R\DO�%RWDQLF�*DUGHQV��.HZ��,6%1�����������������������������8.��
%DWK�3UHVV��
0DFEULGH�� -�)�� �������� /HJXPLQRVDH�� )ORUD� RI� 3HUX�� �
����������������
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0DQFHUR��/����������/D�7DUD�� ��HQ�3HU~��%ROLYLD�\�(FXDGRU��
$QiOLVLV�GH�OD�&DGHQD�3URGXFWLYD�HQ�OD�5HJLyQ��3URJUDPD�5HJLRQDO�(&2%21$�
,17(5&223(5$7,21�� 4XLWR�� 4XLWR�� IHEUHUR� �����/D� 7DUD� �

�� LQ�3HUX��%ROLYLD�DQG�(FXDGRU��$QDO\VLV�RI�WKH�3URGXFWLYH�&KDLQ� LQ�WKH�
5HJLRQ��(&2%21$�,17(5&223(5$7,21�5HJLRQDO�3URJUDP��4XLWR��4XLWR��
)HEUXDU\�������
0DULHQ� -�� 1�� DQG� 'HODXQD\�� *�� �������� /D� 7DUD�� �� HVSqFH�
DJURIRUHVWLqUH�HPEOpPDWLTXH�GHV�YDOOpHV�LQWHUDQGLQHV�DX�3pURX�� ���
������
0HOR��0���*ORULR��3��DQG�7DUD]RQD��*����������5HYLVWD�GH� OD�6RFLHGDG�4XtPLFD�
GHO�3HU~���(IHFWR�GH�OD�PDGXUH]�HQ�ORV�FRPSRQHQWHV�GH�YDORU�FRPHUFLDO��WDQLQRV�
\� JRPD�� GH� 7DUD� � �0ROLQD�� 3HU~�
YRO����QR���/LPD�MXO��VHW�������-RXUQDO�RI�WKH�&KHPLFDO�6RFLHW\�RI�3HUX���(IIHFW�
RI�PDWXULW\�RQ�WKH�FRPSRQHQWV�RI�FRPPHUFLDO�YDOXH��WDQQLQV�DQG�JXP��RI�7DUD�

��0ROLQD��.XQW]H�� �YRO����QR���/LPD�MXO��VHW��
������
0LFKLHOV�� &�� �������� 7DUD�� XQ� SHWLW� DUEUH� SRUWHXU� GH� JUDQGHV� SURPHVVHV�� 8Q�
SURGXLW� pTXLWDEOH� SRXU� O
LQGXVWULH"� %UX[HOOHV�� ZZZ�LVVXX�FRP�WUDGHIRU�
GHYHORSPHQWFHQWUH�GRFV�WDUDBSHWLWDUEUHJUDQGHVSURPHVVHV��
0RXWDUGH��)����������/HV�ORPDV�SpUXYLHQQHV�HW�FKLOLHQQHV��)LFKH������������SS��
&KDSLWUH� )UHLQHU� O
pYDSRUDWLRQ� HW� UHWHQLU� OHV� EURXLOODUGV�� $JULFXOWXUHV�
VLQJXOLqUHV�,5'�pGLWLRQV��3DULV��
1DUYiH]��$��&DOYR��$��7UR\D��$�0����������/DV�SREODFLRQHV�QDWXUDOHV�GH�OD�7DUD�
� �� HQ� HO�(FXDGRU�� XQD� DSUR[LPDFLyQ� DO� FRQRFLPLHQWR� GH� OD�
GLYHUVLGDG�JHQpWLFD�\�HO�FRQWHQLGR�GH�WDQLQRV�SRU�PHGLR�GH�HVWXGLRV�PROHFXODUHV�
\�ELRTXtPLFRV��6HULH�,QYHVWLJDFLyQ�\�6LVWHPDWL]DFLyQ�1������3URJUDPD�5HJLRQDO�
(&2%21$�,17(5&223(5$7,21�����/DERUDWRULR�GH�%LRWHFQRORJtD�9HJHWDO��
(VFXHOD� GH� &LHQFLDV� %LROyJLFDV� 3RQWLILFLD� 8QLYHUVLGDG� &DWyOLFD� GHO� (FXDGRU�
38&(��4XLWR�7KH�QDWXUDO�SRSXODWLRQV�RI�7DUD�� ��LQ�(FXDGRU��
DQ� DSSURDFK� WR� WKH� NQRZOHGJH� RI� JHQHWLF� GLYHUVLW\� DQG� WDQQLQ� FRQWHQW� WKURXJK�
PROHFXODU�DQG�ELRFKHPLFDO� VWXGLHV��5HVHDUFK�DQG�6\VWHPDWL]DWLRQ�6HULHV�1������
(&2%21$�,17(5&223(5$7,21� 5HJLRQDO� 3URJUDP� ���� 3ODQW�
%LRWHFKQRORJ\�/DERUDWRU\��6FKRRO�RI�%LRORJLFDO�6FLHQFHV�3RQWLILFLD�8QLYHUVLGDG�
&DWyOLFD�GHO�(FXDGRU�38&(��4XLWR��
1LHWR��&��DQG�%DURQD��1�� ��������(O�JXDUDQJR��8QD�RSFLyQ�DJURLQGXVWULDO� \�GH�
H[SRUWDFLyQ� SDUD� FRQVHUYDFLyQ� SURGXFWLYD�� )XQGDFLyQ� 'HVGH� (O� 6XUFR� 4XLWR�
(FXDGRU��±���7KH�JXDUDQJR��$Q�DJURLQGXVWULDO�DQG�H[SRUW�RSWLRQ�IRU�SURGXFWLYH�
FRQVHUYDWLRQ��)RXQGDWLRQ�IURP�(O�6XUFR�4XLWR�(FXDGRU�������
1RYRD��6��DQG�5DPtUH]��.����������(YDOXDFLyQ�GHO�HVWDGR�GH�FRQVHUYDFLyQ�GH�OD�
7DUD� HQ�HO�GHSDUWDPHQWR�GH�$\DFXFKR���
3DVWRU�$��$�� ��������([WUDFFLyQ� SRU� VROYHQWHV�� FDUDFWHUL]DFLyQ� \� UHILQDFLyQ� GHO�
DFHLWH� GH� VHPLOOD� GH�7DUD� � ���7HVLV� SDUD� RSWDU� HO� WtWXOR� GH�
,QJHQLHUR�HQ�,QGXVWULDV�$OLPHQWDULDV��8QLYHUVLGDG�1DFLRQDO�$JUDULD�/D�0ROLQD��
/LPD��3HU~�6ROYHQW�H[WUDFWLRQ��FKDUDFWHUL]DWLRQ�DQG�UHILQLQJ�RI�7DUD��&DHVDOSLQLD�
WLQFWRUHD�� VHHG� RLO�� 7KHVLV��1DWLRQDO� $JULFXOWXUDO�8QLYHUVLW\� /D�0ROLQD�� /LPH��
3HUX��
3HxDUULHWD��-��DQG�$OHPDQ��)����������0DQHMR�VLOYLFXOWXUDO�GH�OD�7DUD�

� �0ROLQD�� .XQW]H�� HQ� ORV� YDOOHV� LQWHUDQGLQRV� GH�&RFKDEDPED�� 3RWRVt� \�
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&KXTXLVDFD�� &RFKDEDPED�� %ROLYLD�� 6LOYLFXOWXUDO� PDQDJHPHQW� RI� 7DUH�
��0ROLQD��.XQW]H��LQ�WKH�LQWHUDQGDQ�YDOOH\V�RI�&RFKDEDPED��

3RWRVt�DQG�&KXTXLVDFD��&RFKDEDPED��%ROLYLD��
3HU~� )RUHVWDO� HQ� 1~PHURV� ����� �������� $QXDULR� )RUHVWDO� ������ 6(5)25�
6HUYLFLR� 1DFLRQDO� )RUHVWDO� \� GH� )DXQD� 6LOYHVWUH��UD� HGLFLyQ�� /LPD�)RUHVWU\�
<HDUERRN� ������ 6(5)25� 1DWLRQDO� )RUHVW� DQG� :LOGOLIH� 6HUYLFH�� �VW� HGLWLRQ��
/LPH��
3ROR�� )�'�� �������� ,QVHFWRV� \� $FDURV� SHUMXGLFLDOHV� GH� XQD� SODQWDFLyQ� GH� 7DUD�
� ��GXUDQWH� OD�SULPDYHUD�HQ�/XUtQ��7HVLV�SDUD�RSWDU�WtWXOR�GH�
,QJHQLHUR� )RUHVWDO�� 8QLYHUVLGDG� 1DFLRQDO� $JUDULD� /D� 0ROLQD�� ,QVHFWV� DQG�
KDUPIXO�PLWHV�RI�D�7DUD�SODQWDWLRQ�� ��GXULQJ�VSULQJ�LQ�/XUtQ��
7KHVLV��1DWLRQDO�8QLYHUVLW\�$JUDULD�/D�0ROLQD��
5H\QHO�� &��� 3HQQLQJWRQ�� 7�'��� 3HQQLQJWRQ�� 5�7��� 0DUFHOR�� -�/�� DQG� 'D]D� $��
��������ÈUEROHV�~WLOHV�GHO�$QGH�SHUXDQR��XQD�JXtD�GH�LGHQWLILFDFLyQ��HFRORJtD�\�
SURSDJDFLyQ� GH� ODV� HVSHFLHV� GH� OD� VLHUUD� \� ORV� ERVTXHV� PRQWDQRV� HQ� HO� 3HU~��
8VHIXO� WUHHV� RI� WKH� 3HUXYLDQ� $QGH�� D� JXLGH� RI� LGHQWLILFDWLRQ�� HFRORJ\� DQG�
SURSDJDWLRQ� RI� WKH� VSHFLHV� RI� WKH� PRXQWDLQ� UDQJH� DQG� WKH� PRXQWDLQ� IRUHVWV� LQ�
3HUX��
5RVNRY��<���=DUXFFKL��-���1RYRVHORYD��0��DQG�%LVE\�)������HGV������������,/',6�
:RUOG�'DWDEDVH�RI�/HJXPHV��YHUVLRQ�����0D\��������,Q��5RVNRY�<���$EXFD\�/���
2UUHOO�7���1LFROVRQ�'���%DLOO\�1���.LUN�3�0���%RXUJRLQ�7���'H:DOW�5�(���'HFRFN�
:��� 'H� :HYHU� $��� 1LHXNHUNHQ� (�� YDQ�� =DUXFFKL� -��� 3HQHY� /��� HGV�� ��������
6SHFLHV� �����	� ,7,6� &DWDORJXH� RI� /LIH�� ��WK� $SULO� ������ 'LJLWDO� UHVRXUFH� DW�
KWWS���ZZZ�FDWDORJXHRIOLIH�RUJ�FRO�GHWDLOV�VSHFLHV�LG�HE��H�G�D�G�������H��GI
���D����I��6SHFLHV�������1DWXUDOLV��/HLGHQ��WKH�1HWKHUODQGV��,661������������
6iQFKH]��*��DQG�9HUJDUD��&����������3ODJDV�GH�KRUWDOL]DV��8QLYHUVLGDG�1DFLRQDO�
$JUDULD�/D�0ROLQD��3HVWV�RI�YHJHWDEOHV��1DWLRQDO�8QLYHUVLW\�$JUDULD�/D�0ROLQD��
8OLEDUUL��(�$����������6LQRSVLV�GH� ��

�� GH� 6XGDPpULFD�� 'DUZLQLDQD�� 6\QRSVLV� RI� &DHVDOSLQLD� DQG�
+RIIPDQQVHJJLD� �/HJXPLQRVDH� �� &DHVDOSLQLRLGHDH�� IURP� 6RXWK� $PHULFD��
'DUZLQLDQ��
9LOODQXHYD��&����������/D�7DUD�(O�2UR�9HUGH�GH�ORV�,QFDV�����(GLFLyQ��$*580��
8QLYHUVLGDG�1DFLRQDO�$JUDULD� /D�0ROLQD��/LPD��7KH�7DUD�7KH�*UHHQ�*ROG� RI�
WKH�,QFDV���VW�(GLWLRQ��$*580��1DWLRQDO�8QLYHUVLW\�$JUDULD�/D�0ROLQD��/LPD��
�
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