
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


L'Impact de la technologie agricole en
Afrique subsaharienne: Synthèse des
conclusions du colloque

par

James F. Oehmke et Eric W. Crawford

MSU International Development Papers

MSU International Department of Agricultural Economics
 Development Paper No. 14F Department of Economics

1993 MICHIGAN STATE UNIVERSITY
East Lansing, Michigan 48824

MSU is an Affirmative Action/Equal Opportunity Institution



/
,03$&7 '( /$ 7(&+12/2*,( $*5,&2/(
(1 $)5,48( 68%6$+$5,(11( �

6<17+(6( '(6 &21&/86,216 '8 &2//248(

SDU

-DPHV )� 2HKPNH HW (ULF :� &UDZIRUG

0DUV ����

/H SUpVHQW GRFXPHQW HVW SXEOLp SDU OH 'pSDUWHPHQW G
pFRQRPLH DJULFROH HW OH 'pSDUWHPHQW G
pFRQRPLH

GH O
8QLYHUVLWp G
(WDW GX 0LFKLJDQ� /H © &ROORTXH VXU O
LPSDFW GH OD WHFKQRORJLH VXU OD WUDQVIRUPDWLRQ

GH O
DJULFXOWXUH HQ $IULTXH ª TXL D HX OLHX DX 5DPDGD 5HQDLVVDQFH 7HFKZRUOG +RWHO� j :DVKLQJWRQ�

'�&�� GX �� DX �� RFWREUH ����� pWDLW RUJDQLVp SDU OH 'pSDUWHPHQW G
pFRQRPLH DJULFROH GH O
8QLYHUVLWp

G
(WDW GX 0LFKLJDQ HW SDU O
$,' �$)5�$576�)$5$ HW 5	'�(,'�5$'� HW ILQDQFp GDQV OH FDGUH GH

O
$FFRUG GH FRRSpUDWLRQ 068 6pFXULWp $OLPHQWDLUH HQ $IULTXH '$1 ���������������� HW O
$FFRUG GH

&RRSpUDWLRQ 068 6pFXULWp $OLPHQWDLUH ,, $(3������$������������ /H ILQDQFHPHQW GH FHWWH

SXEOLFDWLRQ HVW IRXUQL SDU O
$FFRUG GH &RRSpUDWLRQ 068 6pFXULWp DOLPHQWDLUH ,,�
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/D SHUFHSWLRQ DFWXHOOH GH O
LPSDFW GX GpYHORSSHPHQW HW GX WUDQVIHUW GH OD WHFKQRORJLH �'77� HVW

VRXYHQW QpJDWLYH� HQ FH TX
HOOH GpFULW XQ QRPEUH OLPLWp GH UHODWLRQV HQWUH OH '77 HW OHV DFWLYLWpV

FUpDWULFHV GH UHYHQX� $ILQ GH GpJDJHU OHV LQIRUPDWLRQV QpFHVVDLUHV DX[ GpFLVLRQV G
LQYHVWLVVHPHQW GDQV

OH '77� O
86$,' D IDLW H[pFXWHU XQH VpULH G
pWXGHV YLVDQW j pYDOXHU OHV HIIHWV GX '77 VXU OHV

SRSXODWLRQV HQ $IULTXH VXEVDKDULHQQH HW VRQ LQFLGHQFH DX QLYHDX QDWLRQDO� /H &ROORTXH VXU O
LPSDFW GH

OD WHFKQRORJLH VXU OD WUDQVIRUPDWLRQ GH O
DJULFXOWXUH HQ $IULTXH VXEVDKDULHQQH� ILQDQFp SDU

$,'�$)5�$576 HW $,'�5'�(,' GDQV OH FDGUH GHV $FFRUGV GH FRRSpUDWLRQ GH O
8QLYHUVLWp G
(WDW GX

0LFKLJDQ HQ PDWLqUH GH VpFXULWp DOLPHQWDLUH� RUJDQLVp j :DVKLQJWRQ� '�&� GX �� DX �� RFWREUH �����

DYDLW SRXU REMHFWLI GH IDLUH FRQQDvWUH OHV UpVXOWDWV GH FHV pYDOXDWLRQV G
LPSDFW HW G
DXWUHV pYDOXDWLRQV

SHUWLQHQWHV� /
XQ GH VHV SULQFLSDX[ REMHFWLIV pWDLW GH SUpVHQWHU GHV SUHXYHV YLVDQW j FRQILUPHU RX j

FRQWUHGLUH OD SHUFHSWLRQ VHORQ ODTXHOOH OHV UpVXOWDWV REWHQXV SDU OH '77 VRQW LQVXIILVDQWV SRXU MXVWLILHU

OH PDLQWLHQ GX ILQDQFHPHQW� O
REMHFWLI VHFRQGDLUH pWDQW G
pYDOXHU OD PHVXUH GDQV ODTXHOOH OHV

LQVWUXPHQWV DQDO\WLTXHV GLVSRQLEOHV SRXU SHUPHWWUH O
pYDOXDWLRQ GH O
LPSDFW VRQW DGpTXDWV�

/H WDX[ GH UHQWDELOLWp UHSUpVHQWH OH FULWqUH OH SOXV XWLOLVp SRXU O
pYDOXDWLRQ GHV LQYHVWLVVHPHQWV GDQV OH

GpYHORSSHPHQW HW OHV WUDQVIHUWV GH OD WHFKQRORJLH� (Q JpQpUDO� LO UHVVRUW GHV pYDOXDWLRQV GX WDX[ GH

UHQWDELOLWp TXH FH GHUQLHU HVW SRVLWLI HW TXH VRQ DPSOHXU pFRQRPLTXH HVW LPSRUWDQWH� 'H WHOOHV

pYDOXDWLRQV FRQWUHGLVHQW GLUHFWHPHQW OHV FRPPHQWDLUHV QpJDWLIV j SURSRV GH OD UHFKHUFKH DJULFROH HQ

$IULTXH SUpVHQWpV GDQV OHV GLVFXVVLRQV UpFHQWHV j FH VXMHW� 3ULV JOREDOHPHQW� OHV WDX[ GH UHQWDELOLWp

HVWLPDWLIV DSSXLHQW OH SUpPLVVH VHORQ OHTXHO OD UHFKHUFKH DJULFROH HQ $IULTXH D HX GHV HIIHWV DX QLYHDX

GHV SRSXODWLRQV HW TXH FHV HIIHWV VRQW VXIILVDPPHQW LPSRUWDQWV SRXU MXVWLILHU OH QLYHDX G
LQYHVWLVVHPHQW

TXL OHXU D SHUPLV GH VH PDQLIHVWHU�

/
DQDO\VH GHV IDFWHXUV D\DQW XQ HIIHW SRVLWLI RX QpJDWLI VXU O
LPSDFW GX '77 FRQVWLWXH XQ pOpPHQW

LPSRUWDQW GH O
pYDOXDWLRQ GH O
LPSDFW� /HV pWXGHV SUpVHQWpHV HW OHV FRPPHQWDLUHV IRUPXOpV SDU OHV

SDUWLFLSDQWV DX FROORTXH RQW SHUPLV GH GpJDJHU FLQT SULQFLSDX[ IDFWHXUV � OHV FRQGLWLRQV

DJURFOLPDWLTXHV� OHV WURXEOHV VRFLDX[� OD SHUIRUPDQFH GX V\VWqPH GH UHFKHUFKH� OD SROLWLTXH JpQpUDOH HW

OHV PDUFKpV�

(Q GpSLW GH FRQGLWLRQV DGYHUVHV� GHV SURJUqV RQW pWp UpDOLVpV HQ PDWLqUH GH '77� QRWDPPHQW

O
DPpOLRUDWLRQ GHV DSWLWXGHV GHV LQVWLWXWLRQV QDWLRQDOHV� UpJLRQDOHV HW LQWHUQDWLRQDOHV j FUpHU GH

QRXYHOOHV WHFKQLTXHV� O
H[WHQVLRQ GHV IURQWLqUHV WHFKQRORJLTXHV� OH WUDQVIHUW GHV WHFKQRORJLHV HW

O
DPpOLRUDWLRQ GH OD SURGXFWLYLWp� V
DJLVVDQW GH OD SURGXFWLRQ GHV H[SORLWDWLRQV DXVVL ELHQ TXH GHV

DFWLYLWpV IDLVDQW VXLWH DX[ UpFROWHV� 'HV DFWLYLWpV WHOOHV TXH O
DMXVWHPHQW VWUXFWXUHO� O
DPpOLRUDWLRQ GHV

SROLWLTXHV DJULFROHV HW PDFURpFRQRPLTXHV� XQH SOXV JUDQGH YRORQWp GH V
DSSX\HU VXU OD GpPRFUDWLH HW OH

FDSLWDOLVPH� OD UpDOLVDWLRQ G
LQYHVWLVVHPHQW GDQV O
LQIUDVWUXFWXUH HW XQ VXUFURvW GH FRRSpUDWLRQ DYHF OH

VHFWHXU SULYp VRQW DXWDQW G
pOpPHQWV TXL RQW DFFUX OD SRVVLELOLWp SRXU OH '77 G
DYRLU XQ LPSDFW

VXEVWDQWLHO�

/
DPpOLRUDWLRQ GH OD SURGXFWLYLWp DJULFROH UHSUpVHQWDQW XQ SDV LPSRUWDQW VXU OD YRLH GH OD

WUDQVIRUPDWLRQ GH O
DJULFXOWXUH� OD SRXUVXLWH GHV LQYHVWLVVHPHQWV GDQV OH GpYHORSSHPHQW HW OH WUDQVIHUW

GH OD WHFKQRORJLH DJULFROH HVW MXVWLILpH� ,O UHVVRUW GHV HIIHWV GpFRXODQW G
LQYHVWLVVHPHQWV SUpFpGHQWV TXH

FHV GHUQLHUV RQW SRUWp OHXUV IUXLWV� &HWWH FRQVWDWDWLRQ� MRLQWH DX[ FKDQJHPHQWV SRVLWLIV VXUYHQXV GDQV OD

SROLWLTXH PDFURpFRQRPLTXH G
XQ JUDQG QRPEUH GH SD\V� SHUPHW GH SUpYRLU TXH OHV LQYHVWLVVHPHQWV

IXWXUV GRQQHURQW pJDOHPHQW GHV UpVXOWDWV�
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%LHQ TXH O
RQ SXLVVH FRQFOXUH TXH OHV LQYHVWLVVHPHQWV SUpFpGHQWV GDQV OH '77 RQW HX XQ LPSDFW SRVLWLI�

GH WHOV LQYHVWLVVHPHQWV Q
RQW SDV WRXMRXUV pWp XWLOLVpV DYHF OH PD[LPXP G
HIILFDFLWp� ,O HVW SRVVLEOH

G
DPpOLRUHU O
HIILFDFLWp GH DFWLYLWpV GH '77 HQ pWDEOLVVDQW XQ RUGUH GH SULRULWp V
DJLVVDQW GH OD SRUWpH HW

GH O
pFKHOOH GHV DFWLYLWpV GH '77� GH OD YLDELOLWp ILQDQFLqUH HW GH OD YLDELOLWp DJULFROH� /H &ROORTXH

V
HVW SDUWLFXOLqUHPHQW GLVWLQJXp SDU XQ PRXYHPHQW YHUV XQH RSWLTXH VHFWRULHOOH DX QLYHDX GHV SURGXLWV

GH EDVH DJULFROHV� UHSUpVHQWDQW OD SURFKDLQH GpPDUFKH ORJLTXH YHUV O
LQFOXVLRQ GDQV O
RUGUH GX MRXU HQ

PDWLqUH GH '77 GH FRQVLGpUDWLRQV GDYDQWDJH D[pHV VXU OD GHPDQGH�
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$X FRXUV GHV �� GHUQLqUHV DQQpHV� O
86$,' HW G
DXWUHV GRQDWHXUV RQW HIIHFWXp GHV LQYHVWLVVHPHQWV

FRQVLGpUDEOHV GDQV OH GpYHORSSHPHQW HW OH WUDQVIHUW GH OD WHFKQRORJLH HQ $IULTXH �'77�� 1pDQPRLQV�

OHV HQJDJHPHQWV G
LQYHVWLVVHPHQWV GDQV OH '77 Q
RQW FHVVp GH GLPLQXHU� WRPEDQW GH �� PLOOLRQV GH

GROODUV HQ ���� j �� PLOOLRQV GH GROODUV HQ ����� &H GpFOLQ UHIOqWH pJDOHPHQW XQH GLPLQXWLRQ GX

SRXUFHQWDJH GHV IRQGV DOORXpV DX '77 DJULFROH� TXL HVW WRPEp GH �� � GX WRWDO GHV DFWLYLWpV DJULFROHV

HQ ���� j �� � HQ �����

/D SHUFHSWLRQ DFWXHOOH GH O
LPSDFW GX '77 HVW VRXYHQW QpJDWLYH HW V
DSSXLH VXU OH SHWLW QRPEUH GH

UHODWLRQV REVHUYpHV HQWUH OH '77 HW OHV DFWLYLWpV FUpDWULFHV GH UHYHQX� 8QH WHOOH SHUFHSWLRQ VH IRQGH HQ

SDUWLH VXU GHV VWDWLVWLTXHV JOREDOHV� QRWDPPHQW OD SURGXFWLRQ DOLPHQWDLUH SDU KDELWDQW HQ $IULTXH�

ODTXHOOH HVW VWDWLRQQDLUH� TXL VXELVVHQW OHV HIIHWV GHV WDX[ GH FURLVVDQFH GpPRJUDSKLTXH� GHV FRQIOLWV

DUPpV� GH OD VpFKHUHVVH HW GH SOXVLHXUV DXWUHV IDFWHXUV YHQDQW V
DMRXWHU DX '77� (OOH HVW pJDOHPHQW

IRQGpH HQ SDUWLH VXU GHV H[HPSOHV GH SUREOqPHV UpHOV DX[TXHOV VRQW FRQIURQWpHV OHV RUJDQLVDWLRQV GH

'77 DJULFROHV� /H UpVXOWDW HVW XQH GLPLQXWLRQ VSHFWDFXODLUH GX ILQDQFHPHQW IRXUQL SDU O
86$,' DX

'77� FRPPH QRWp FL�GHVVXV�

'DQV OD VWUDWpJLH GpFODUpH SDU OH %XUHDX SRXU O
$IULTXH HQ IDYHXU GX GpYHORSSHPHQW HQ $IULTXH� OH

'77 D SRXU HIIHW G
DPpOLRUHU OD SURGXFWLYLWp DJULFROH� (Q FRQMRQFWLRQ DYHF G
DXWUHV DFWLYLWpV GX )RQGV

GH GpYHORSSHPHQW SRXU O
$IULTXH �')$� HW DXWUHV DFWLYLWpV QDWLRQDOHV� O
DFFURLVVHPHQW GH OD

SURGXFWLYLWp SHUPHWWUD G
DPpOLRUHU OH ELHQ�rWUH GHV IDPLOOHV DJULFROHV SDXYUHV� ,O VWLPXOHUD OD

WUDQVIRUPDWLRQ DJULFROH HQ OLEpUDQW GH OD PDLQ�G
RHXYUH HW GX FDSLWDO MXVTXH Oj HPSOR\pV GDQV

O
DJULFXOWXUH HW TXL SRXUUDLHQW DLQVL rWUH XWLOLVpV GDQV O
LQGXVWULH HW G
DXWUHV DFWLYLWpV QRQ DJULFROHV�

SURGXLVDQW GHV DOLPHQWV HQ TXDQWLWpV VXIILVDQWHV SRXU QRXUULU OD SRSXODWLRQ DJULFROH HW QRQ DJULFROH� HW

FHOD j GHV SUL[ TXH FHV SRSXODWLRQV SHXYHQW SD\HU� HW IRXUQLVVDQW XQ VXUFURvW GH UHYHQX DX[ IDPLOOHV

DJULFROHV SRXU OHXU SHUPHWWUH G
DFKHWHU GHV SURGXLWV QRQ DJULFROHV� 'HV DFWLYLWpV SHUIRUPDQWHV GH '77

FRQWULEXHQW j FHWWH VWUDWpJLH HQ JpQpUDQW GHV DXJPHQWDWLRQV GH OD SURGXFWLYLWp DJULFROH YLDEOHV HW

Q
XWLOLVDQW SDV GHV UHVVRXUFHV H[FHVVLYHV� /
DPSOHXU GHV LQYHVWLVVHPHQWV GDQV OH '77 DPqQH j SRVHU OD

TXHVWLRQ FL�DSUqV � /H '77 D�W�LO SURGXLW O
LPSDFW SUpYX" /D GLPLQXWLRQ LPSRUWDQWH GHV

LQYHVWLVVHPHQWV GH O
86$,' GDQV OH '77 DX FRXUV GH OD GHUQLqUH GpFHQQLH VRXOqYH XQH GHX[LqPH

TXHVWLRQ � 4XHOV VRQW OHV UpVXOWDWV GHV LQYHVWLVVHPHQWV GDQV OH '77 SDU FRPSDUDLVRQ j G
DXWUHV

XWLOLVDWLRQV GH FHV UHVVRXUFHV"



�

/H GpYHORSSHPHQW HW OH WUDQVIHUW GH
WHFKQRORJLH RQW�LOV HX XQ LPSDFW" 4XHOV
VRQW OHV UpVXOWDWV GHV LQYHVWLVVHPHQWV GDQV
OH GpYHORSSHPHQW HW OH WUDQVIHUW GH
WHFKQRORJLH SDU FRPSDUDLVRQ DYHF G
DXWUHV
XWLOLVDWLRQV GHV UHVVRXUFHV"

/H &ROORTXH VXU O
LPSDFW GH OD WHFKQRORJLH
HQ $IULTXH VXEVDKDULHQQH V
HVW UpXQL j
:DVKLQJWRQ� '�&�� GX �� DX
�� RFWREUH ����� GDQV OH EXW GH SUpVHQWHU
OHV UpVXOWDWV GHV pYDOXDWLRQV G
LPSDFW�

3RXU IRXUQLU GHV LQIRUPDWLRQV QpFHVVDLUHV DX[

GpFLVLRQV G
LQYHVWLVVHPHQWV GDQV OH '77�

O
86$,' D IDLW UpDOLVHU XQ HQVHPEOH G
pWXGHV

YLVDQW j pYDOXHU OHV LPSDFWV GX '77 VXU OHV

SRSXODWLRQV HQ $IULTXH VXEVDKDULHQQH DLQVL TXH

VHV LPSDFWV DX QLYHDX QDWLRQDO� 'DQV OH SUHPLHU

FDV� O
LPSDFW VXU OHV SRSXODWLRQV SHXW rWUH

FDOFXOp HQ IRQFWLRQ GH O
DXJPHQWDWLRQ GX UHYHQX

GHV SDUWLFXOLHUV RX G
DXWUHV FULWqUHV pFRQRPLTXHV

RX GH ELHQ�rWUH LPSXWDEOHV DX '77 HW HQVXLWH

FRPSDUp DX[ GpSHQVHV SDU DQDO\VH GX WDX[ GH UHQWDELOLWp� $ FHW HIIHW� GHV pWXGHV GX WDX[ GH UHQWDELOLWp

RQW pWp HIIHFWXpHV� FRRUGRQQpHV SDU O
8QLYHUVLWp G
(WDW GX 0LFKLJDQ� /HV LPSDFWV DX QLYHDX QDWLRQDO

SHXYHQW VH PHVXUHU G
DSUqV O
DXJPHQWDWLRQ GH OD SURGXFWLRQ DJULFROH� OD SURGXFWLYLWp GHV WHUUHV� GH OD

PDLQ�G
RHXYUH RX OD SURGXFWLYLWp WRWDOH GHV IDFWHXUV GDQV O
DJULFXOWXUH� OH QRPEUH GH WUDYDLOOHXUV

TXLWWDQW OH VHFWHXU DJULFROH� HWF� /D GHX[LqPH DFWLYLWp UpDOLVpH VXU O
LQLWLDWLYH GH O
86$,'� j VDYRLU OD

UHFKHUFKH VXU OH PDwV HQ $IULTXH �0$5,$� UpDOLVpH SDU 86'$�2,&' D SHUPLV G
H[DPLQHU OHV UpVXOWDWV

GH OD SURGXFWLRQ HW GH OD SURGXFWLYLWp DJULFROHV� (Q RXWUH� O
86$,' D GHPDQGp DX[ &563

�3URJUDPPHV G
DSSXL j OD UHFKHUFKH HQ FROODERUDWLRQ� HW DX[ &,5$ �&HQWUHV LQWHUQDWLRQDX[ GH

UHFKHUFKH DJULFROH� G
pYDOXHU O
LPSDFW GH OHXUV DFWLYLWpV�

/H &ROORTXH VXU O
LPSDFW GH OD WHFKQRORJLH HQ

$IULTXH VXEVDKDULHQQH� ILQDQFp SDU

$,'�$)5�$576 HW $,'�5'�(,' GDQV OH FDGUH

GHV $FFRUGV GH FRRSpUDWLRQ GH O
8QLYHUVLWp

G
(WDW GX 0LFKLJDQ HQ PDWLqUH GH VpFXULWp

DOLPHQWDLUH� V
HVW GpURXOp j :DVKLQJWRQ� '�&��

GX �� DX �� RFWREUH ����� GDQV OH EXW GH

SUpVHQWHU OHV UpVXOWDWV GH FHV pYDOXDWLRQV HW

G
DXWUHV pYDOXDWLRQV G
LPSDFW SHUWLQHQWHV� 6RQ

SULQFLSDO REMHFWLI pWDLW GH SUpVHQWHU GHV SUHXYHV FRQILUPDQW RX FRQWUHGLVDQW O
LGpH TXH OHV UpVXOWDWV GX

'77 VRQW LQVXIILVDQWV SRXU MXVWLILHU OD SRXUVXLWH GX ILQDQFHPHQW GH WHOOHV DFWLYLWpV� O
REMHFWLI VHFRQGDLUH

pWDQW G
H[DPLQHU OD PHVXUH GDQV ODTXHOOH OHV LQVWUXPHQWV DQDO\WLTXHV G
pYDOXDWLRQ GH O
LPSDFW

GLVSRQLEOHV VRQW DGpTXDWV�

��� 2EMHFWLIV GX SUpVHQW UDSSRUW

/H SUpVHQW GRFXPHQW� TXL IDLW OD V\QWKqVH GHV UpVXOWDWV GHV SUpVHQWDWLRQV HW GpOLEpUDWLRQV GX FROORTXH�

SRXUVXLW XQ GRXEOH REMHFWLI �

�� 5pVXPHU HW LQWHUSUpWHU OHV GRQQpHV SUpVHQWpHV FRQFHUQDQW O
LPSDFW GX '77 HQ $IULTXH

VXEDKDULHQQH�

�� 7LUHU OHV OHoRQV HQ YXH G
DPpOLRUHU O
HIILFDFLWp GHV LQYHVWLVVHPHQWV IXWXUV GDQV OH '77

HQ $IULTXH�



�

/H '77 HVW XQ SURFHVVXV TXL VH GpURXOH HQ
TXDWUH SKDVHV � FUpDWLRQ GH O
DSWLWXGH
LQVWLWXWLRQQHOOH j PHWWUH DX SRLQW GHV
WHFKQLTXHV GH SURGXFWLRQ DPpOLRUpHV�
pODUJLVVHPHQW GHV OLPLWHV WHFKQRORJLTXHV�
WUDQVIHUW GH OD WHFKQRORJLH DX[ XWLOLVDWHXUV
HW pYROXWLRQ VRXWHQDEOH GH OD SURGXFWLYLWp j

��� 3RUWpH GX UDSSRUW

/H SUpVHQW GRFXPHQW HVW IRQGp VXU OHV SUpVHQWDWLRQV� UpXQLRQV GH JURXSHV HW FRPPHQWDLUHV GHV

SDUWLFLSDQWV DX FROORTXH� 7RXV OHV HIIRUWV RQW pWp GpSOR\pV SRXU GRQQHU XQH LGpH H[DFWH GH OD VXEVWDQFH

HW GH OD IRUPH GHV UpXQLRQV� /HV SUpVHQWDWLRQV FRPSUHQDLHQW QRWDPPHQW GHV pYDOXDWLRQV G
LPSDFW GDQV

O
RSWLTXH QDWLRQDOH� GHV pYDOXDWLRQV G
LPSDFW SDU OHV &,5$ HW OHV &563 DLQVL TXH GHV pWXGHV UpJLRQDOHV

HW j O
pFKHOOH GX FRQWLQHQW VXU O
pYROXWLRQ GH OD SURGXFWLYLWp� /HV $QQH[HV � HW � GRQQHQW

UHVSHFWLYHPHQW OD OLVWH GHV SDUWLFLSDQWV HW FHOOH GHV SUpVHQWDWLRQV�

�� ,03$&7 '(6 ,19(67,66(0(176 '$16 /( '77 $*5,&2/(

��� ,PSDFWV SRWHQWLHOV GX '77

/H '77 HVW XQ SURFHVVXV TXL VH GpURXOH HQ TXDWUH SKDVHV � FUpDWLRQ GH O
DSWLWXGH LQVWLWXWLRQQHOOH j

PHWWUH DX SRLQW GHV WHFKQLTXHV GH SURGXFWLRQ DPpOLRUpHV� H[WHQVLRQ GH OD IURQWLqUH WHFKQRORJLTXH�

WUDQVIHUW GH OD WHFKQRORJLH DX[ XWLOLVDWHXUV HW pYROXWLRQ VRXWHQDEOH GH OD SURGXFWLYLWp j ORQJ WHUPH� &H

GHUQLHU pOpPHQW HVW VXVFHSWLEOH GH VH WUDGXLUH SDU GHV LPSDFWV DX QLYHDX GHV SRSXODWLRQV� QRWDPPHQW

O
DPpOLRUDWLRQ GH OD VpFXULWp DOLPHQWDLUH RX O
DXJPHQWDWLRQ GX UHYHQX� ,O FRQVWLWXH pJDOHPHQW XQ

LPSRUWDQW IDFWHXU G
XQ FOLPDW VXVFHSWLEOH GH IDFLOLWHU OD WUDQVIRUPDWLRQ GX VHFWHXU DJULFROH�

/D WUDQVIRUPDWLRQ DJULFROH FRPPHQFH SDU OD

WUDQVLWLRQ G
XQH DJULFXOWXUH GH VXEVLVWDQFH j XQH

DJULFXOWXUH FRPPHUFLDOH� JpQpUDOHPHQW VRXV

O
HIIHW G
XQH DPpOLRUDWLRQ GH OD SURGXFWLYLWp

DJULFROH� WRXWHIRLV� HOOH V
DFFRPSDJQH

KDELWXHOOHPHQW GH FKDQJHPHQWV H[WpULHXUV DX[

DFWLYLWpV DJULFROHV� QRWDPPHQW OD FUpDWLRQ RX

O
H[SDQVLRQ GHV PDUFKpV� /
DPpOLRUDWLRQ GH OD

SURGXFWLYLWp SHUPHW DX PpQDJH DJULFROH PR\HQ

GH SURGXLUH VXIILVDPPHQW GH GHQUpHV SRXU

DVVXUHU VD VXEVLVWDQFH� DYHF XQ H[FpGHQW TX
LO

SRXUUD pFKDQJHU RX YHQGUH� /
H[FpGHQW FRPPHUFLDOLVDEOH D SRXU HIIHW G
DFFURvWUH OH UHYHQX DJULFROH�

SHUPHWWDQW DLQVL DX[ PpQDJHV DJULFROHV G
DFKHWHU DX VHFWHXU QRQ DJULFROH GHV LQWUDQWV DJULFROHV

DPpOLRUpV HW GHV ELHQV GH FRQVRPPDWLRQ� *UkFH DX[ LQWUDQWV DPpOLRUpV� OD SURGXFWLYLWp HW OD SURGXFWLRQ

DJULFROHV DXJPHQWHURQW� 6LPXOWDQpPHQW� OHV DFKDWV G
LQWUDQWV HW GH ELHQV GH FRQVRPPDWLRQ VWLPXOHQW OH

GpYHORSSHPHQW GX VHFWHXU QRQ DJULFROH� /H VHFWHXU DJULFROH IDYRULVH FH GpYHORSSHPHQW HQ IRXUQLVVDQW

DX UHVWH GH O
pFRQRPLH OHV SURGXLWV DOLPHQWDLUHV� OD PDLQ�G
RHXYUH HW OH FDSLWDO j GHV ILQV

G
LQYHVWLVVHPHQWV� /HV HIIHWV OHV SOXV LPSRUWDQWV HW OHV SOXV EpQpILTXHV GX '77 DJULFROH YLVHQW

O
DPpOLRUDWLRQ GX ELHQ�rWUH GHV PpQDJHV DJULFROHV HW OD FRQWULEXWLRQ j OD SURPRWLRQ G
DFWLYLWpV QRQ

DJULFROHV FUpDWULFHV GH UHYHQXV�

/HV LQGLFDWHXUV WUDGLWLRQQHOV GHV UpVXOWDWV GH OD UHFKHUFKH� QRWDPPHQW OD SURGXFWLYLWp GX V\VWqPH GH

UHFKHUFKH RX OD GpFRXYHUWH GH QRXYHOOHV WHFKQLTXHV DJULFROHV �VXU OD EDVH� SDU H[HPSOH� GX QRPEUH

G
HVVDLV RX GH YDULpWpV SURGXLWHV�� QH UHSUpVHQWHQW SDV WRXMRXUV GH ERQV LQGLFDWHXUV GH O
LPSDFW VXU OH

UHYHQX DJULFROH RX VXU OD WUDQVIRUPDWLRQ GX VHFWHXU DJULFROH� ,OV UHSUpVHQWHQW XQH pYDOXDWLRQ
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/H WDX[ GH UHQWDELOLWp UpVXPH OHV
DYDQWDJHV� OHV FR�WV HW O
KRUL]RQ GH
O
DFWLYLWp GH '77 VRXV IRUPH G
XQ VHXO

,O UHVVRUW JpQpUDOHPHQW GHV pYDOXDWLRQV GX
WDX[ GH UHQWDELOLWp TXH FHV GHUQLHUV VRQW
SRVLWLIV HW G
XQ QLYHDX LPSRUWDQW SRXU
O
pFRQRPLH� FH TXL FRQWUHGLW O
LGpH JpQpUDOH
TXH O
RQ VH IDLW GH OD UHFKHUFKH DJULFROH HW
HQ $IULTXH�

LPSRUWDQWH GX SURJUqV UpDOLVp V
DJLVVDQW GH UHPSOLU OHV FRQGLWLRQV QpFHVVDLUHV SRXU TX
LO \ DLW LPSDFW�

7RXWHIRLV� GHV pWXGHV VXSSOpPHQWDLUHV VRQW QpFHVVDLUHV SRXU TXDQWLILHU O
LPSDFW GX '77 VXU OH ELHQ�rWUH

GHV SRSXODWLRQV DIULFDLQHV�

��� 0pWKRGHV G
pYDOXDWLRQ GX WDX[ GH UHQWDELOLWp

/H WDX[ GH UHQWDELOLWp HVW OH FULWqUH JpQpUDOHPHQW XWLOLVp SRXU pYDOXHU OHV LQYHVWLVVHPHQWV GDQV OH

GpYHORSSHPHQW HW OH WUDQVIHUW GH WHFKQRORJLH� ,O SHUPHW GH UpVXPHU OHV DYDQWDJHV� OHV FR�WV HW O
KRUL]RQ

GH O
DFWLYLWp j O
DLGH G
XQ VHXO FKLIIUH� TXL VH FRPSDUH IDFLOHPHQW DX[ WDX[ G
LQWpUrW RX DXWUHV PHVXUHV

GHV FR�WV G
REWHQWLRQ GHV IRQGV� HW GDQV ELHQ GHV FDV SHXW pJDOHPHQW rWUH FRPSDUp G
XQ SURMHW j O
DXWUH�

/HV DYDQWDJHV XWLOLVpV GDQV O
pYDOXDWLRQ GHV LQYHVWLVVHPHQWV GDQV OH '77 VRQW HQ JpQpUDO GHV DYDQWDJHV

DX QLYHDX GHV SRSXODWLRQV� QRWDPPHQW O
DXJPHQWDWLRQ GX UHYHQX HW DXWUHV FULWqUHV GX ELHQ�rWUH GHV

PpQDJHV�

/H '77 GRQQH pJDOHPHQW G
DXWUHV UpVXOWDWV TXL�

GDQV ELHQ GHV FDV� QH VRQW SDV LQFOXV GDQV OHV

DYDQWDJHV� HQ UDLVRQ GH OD GLIILFXOWp TX
LO \ D j

TXDQWLILHU O
LPSDFW� ,O V
DJLW QRWDPPHQW GH

O
DPpOLRUDWLRQ GH OD FRQGLWLRQ GH OD IHPPH DX

VHLQ GX PpQDJH� GH O
DPpOLRUDWLRQ GH

O
HQYLURQQHPHQW HW GH OD YLDELOLWp GH OD

SURGXFWLRQ DJULFROH� GH O
DPpOLRUDWLRQ GH O
DSWLWXGH GHV SDUWLFXOLHUV HW GHV LQVWLWXWLRQV HQ PDWLqUH GH

UHFKHUFKH HW GH O
DPpOLRUDWLRQ VXU OH SODQ GH O
pTXLWp �GLVWULEXWLRQ GX UHYHQX�� /HV pWXGHV VXU OH WDX[

GH UHQWDELOLWp SUpVHQWpHV DX FRXUV GX FROORTXH QH WLHQQHQW SDV FRPSWH GLUHFWHPHQW GH FHV DXWUHV

DYDQWDJHV� PDLV FHUWDLQHV G
HQWUH HOOHV RQW IRXUQL OD SUHXYH GHV SURJUqV UpDOLVpV GDQV FHV GRPDLQHV�

��� 5pVXOWDWV GH O
pYDOXDWLRQ GX WDX[ GH UHQWDELOLWp

,O UHVVRUW JpQpUDOHPHQW GHV pYDOXDWLRQV GX WDX[

GH UHQWDELOLWp TXH FHV GHUQLHUV VRQW SRVLWLIV HW

G
XQ QLYHDX LPSRUWDQW SRXU O
pFRQRPLH� &HV

FRQFOXVLRQV VRQW pWRQQDQWHV� HQ FH TX
HOOHV

FRQWUHGLVHQW GLUHFWHPHQW OHV FRPPHQWDLUHV

QpJDWLIV j SURSRV GH OD UHFKHUFKH DJULFROH HQ

$IULTXH SUpVHQWpV DX FRXUV GHV GLVFXVVLRQV

UpFHQWHV j FH VXMHW� 6HXOV IRQW H[FHSWLRQ OHV WDX[

GH UHQWDELOLWp HQUHJLVWUpV j FH MRXU DX 1LJHU HW HQ

2XJDQGD� $X 1LJHU� 0D]]XFDWR SDUYLHQW j

HVWLPHU XQ WDX[ GH UHQWDELOLWp SRVLWLI HQ SURORQJHDQW O
DQDO\VH MXVTX
j OD ILQ GH O
DQQpH ���� DYHF

O
K\SRWKqVH TXH OH WDX[ G
DGRSWLRQ GHV YDULpWpV DPpOLRUpHV QH VHUD SDV SOXV pOHYp TX
j O
KHXUH DFWXHOOH�

3RXU O
2XJDQGD� O
DEVHQFH G
XQ LPSDFW VHQVLEOH GpFRXOH GLUHFWHPHQW GHV SUREOqPHV SROLWLTXHV GHV

DQQpHV ���� HW GX GpEXW GHV DQQpHV ����� /HV pWXGHV SRUWDQW VXU OHV DXWUHV SD\V LQGLTXHQW GHV WDX[ GH

UHQWDELOLWp SRVLWLIV� DOODQW GH � � j O
KHXUH DFWXHOOH SRXU OH QLpEp DX &DPHURXQ �WDX[ GH UHQWDELOLWp

SURMHWp GH �� � MXVTX
j OD ILQ GH ����� j ��� � SRXU OH PDwV DX 0DOL� 3ULV JOREDOHPHQW� OHV WDX[ GH

UHQWDELOLWp HVWLPDWLIV DSSXLHQW OD QRWLRQ VHORQ ODTXHOOH OD UHFKHUFKH DJULFROH HQ $IULTXH D HX GHV HIIHWV

VXU OHV SRSXODWLRQV HW TXH FHV GHUQLHUV VRQW VXIILVDPPHQW LPSRUWDQWV SRXU MXVWLILHU OH QLYHDX

G
LQYHVWLVVHPHQW TXL D pWp j OD VRXUFH GH FHV HIIHWV�
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/H '77 SHXW GpJDJHU GHV DYDQWDJHV
H[FpGDQW OH FR�W G
RSSRUWXQLWp GH

$X FRXUV GHV SUpVHQWDWLRQV HW GLVFXVVLRQV� GLIIpUHQWHV LQWHUSUpWDWLRQV GHV WDX[ GH UHQWDELOLWp HVWLPpV�

WRXV pOHYpV� RQW pWp H[DPLQpHV� 3DU H[HPSOH� XQH DXWUH K\SRWKqVH D pWp DYDQFpH VHORQ ODTXHOOH OHV

pWXGHV VXU OH WDX[ GH UHQWDELOLWp VH FRQFHQWUHQW SULQFLSDOHPHQW VXU OHV FDV GH UpXVVLWHV� HW TXH SDU

FRQVpTXHQW� OHV SUHXYHV GLVSRQLEOHV VRQW ELDLVpHV HQ IDYHXU GX '77� /HV SD\V HW OHV SURGXLWV DJULFROHV

VXU OHVTXHOV SRUWHQW OHV pWXGHV UpDOLVpHV VRXV O
pJLGH GH O
86$,' RQW pWp FKRLVLV GH IDoRQ j UpSRQGUH j

FHWWH FULWLTXH � LOV FRPSUHQQHQW TXHOTXHV H[HPSOHV GH UpXVVLWH SUREDEOH HQ PDWLqUH GH '77 �SDU

H[HPSOH OH PDwV DX .HQ\D� DLQVL TXH FHUWDLQV FDV GDQV OHVTXHOV RQ HVWLPH JpQpUDOHPHQW TXH OHV SURJUqV

RQW pWp PLQLPHV �SDU H[HPSOH DX 1LJHU�� /HV SD\V LQFOXV GDQV OHV pWXGHV UpDOLVpHV VRXV O
pJLGH GH

O
8QLYHUVLWp G
pWDW GX 0LFKLJDQ RQW pWp FKRLVLV SDU OD PpWKRGH G
pFKDQWLOORQV DOpDWRLUHV VWUDWLILpV� ELHQ

TXH OHV SURGXLWV VpOHFWLRQQpV O
RQW pWp HQ JUDQGH SDUWLH G
DSUqV O
RUGUH G
LPSRUWDQFH SDU UDSSRUW DX

V\VWqPH DOLPHQWDLUH HW�RX OHV EHVRLQV GHV PLVVLRQV GH O
$,'� GHV V\VWqPHV QDWLRQDX[ GH UHFKHUFKH

DJULFROH HW GHV PLQLVWqUHV GH O
DJULFXOWXUH� /HV GRQQpHV UpJLRQDOHV UpXQLHV SDU (YHQVRQ HW -XGG

pWDEOLVVHQW OD UHODWLRQ HQWUH OH QLYHDX GH SURGXFWLYLWp HW OH QLYHDX GX ILQDQFHPHQW WRWDO GHV UHFKHUFKHV� \

FRPSULV OHV pFKHFV HW OHV UpXVVLWHV� DERXWLVVDQW j GHV WDX[ GH UHQWDELOLWp SRVLWLIV HW pOHYpV� 2Q SHXW

GRQF GLUH TXH� QRQREVWDQW XQH FHUWDLQH GLVWRUVLRQ GDQV OH FKRL[ GHV SURGXLWV DJULFROHV� FHWWH GLVWRUVLRQ

QH VXIILW SDV j H[SOLTXHU GHV WDX[ GH UHQWDELOLWp SRVLWLIV�

6
DJLVVDQW G
LQWHUSUpWHU OD VWUXFWXUH JpQpUDOH GHV WDX[ GH UHQWDELOLWp� OHV GHX[ FULWqUHV OHV SOXV

LPSRUWDQWV VRQW OH U{OH GHV RUJDQLVDWLRQV LQWHUQDWLRQDOHV HW OHV DYDQWDJHV SRXU OHV FRQVRPPDWHXUV�

(WDQW GRQQp TXH OHV pWXGHV VXU OH WDX[ GH UHQWDELOLWp RQW pWp HQWUHSULVHV GDQV OD SHUVSHFWLYH GHV

V\VWqPHV QDWLRQDX[ GH UHFKHUFKH� OD GpFLVLRQ GpOLEpUpH D pWp SULVH GH Q
LQFOXUH TXH OHV FR�WV DVVRFLpV

DX[ RUJDQLVDWLRQV QDWLRQDOHV GH UHFKHUFKH�� 7RXWHIRLV� OD SOXSDUW GHV DFWLYLWpV GH '77 IDLVDQW O
REMHW

G
XQH pYDOXDWLRQ RQW WLUp SURILW� j WRXW OH PRLQV� GH GLVFXVVLRQV DYHF OHV &,5$� OHV &563 RX OHV

UpVHDX[ UpJLRQDX[� HW XQ JUDQG QRPEUH G
HQWUH HOOHV RQW pJDOHPHQW WLUp SURILW GH O
DFFqV j GHV SODVPHV

JHUPLQDX[ VXU OH PDUFKp LQWHUQDWLRQDO RX j O
LPSRUWDWLRQ GLUHFWH GH YDULpWpV DPpOLRUpHV� (Q

FRQVpTXHQFH� OHV WDX[ GH UHQWDELOLWp FLWpV SHXYHQW rWUH LQWHUSUpWpV FRPPH GHV LQGLFDWLRQV GH OD

UHQWDELOLWp GH O
LQYHVWLVVHPHQW GDQV OHV SURJUDPPHV QDWLRQDX[ GH UHFKHUFKH WRXWHV OHV IRLV TXH OHV

&,5$ FRQWLQXHQW GH IRQFWLRQQHU j OHXUV QLYHDX[ DFWXHOV G
HIILFDFLWp�

,O HVW XQH DXWUH FRQVLGpUDWLRQ LPSRUWDQWH

V
DJLVVDQW G
LQWHUSUpWHU OD VWUXFWXUH JpQpUDOH GHV

UpVXOWDWV HQ PDWLqUH GH WDX[ GH UHQWDELOLWp � OHV

HIIHWV GX '77 VXU OHV SUL[ VRQW OH SOXV VRXYHQW

LJQRUpV� 3RXU GHV DFWLYLWpV GH PRLQGUH

HQYHUJXUH� SDU H[HPSOH OH '77 HQ PDWLqUH GH

QLpEp DX 6pQpJDO� RX GDQV XQH pFRQRPLH LQWpJUpH GDQV GHV PDUFKpV UpJLRQDX[ RX PRQGLDX[� GH WHOV

HIIHWV VRQW SUREDEOHPHQW PLQLPHV� 3RXU TXH OH '77 HQ PDWLqUH



�

7DEOHDX �� 5HVXPp GHV pWXGHV VXU OHV WDX[ GH UHQWDELOLWp GX '77 GDQV OH VHFWHXU DJULFROH GHV
SD\V G
$IULTXH

$XWHXU�V� $QQpH 3D\V 3URGXLWV 3pULRGH 7DX[ GH

5HQWDEL�

OLWp HQ �

(78'(6 (; 3267

$ELGRJXQ ���� 1LJpULD &DFDR � ��

0DNDX ���� .HQ\D %Op ������� ��

(YHQVRQ ���� $IULTXH 0DwV 	

&XOWXUHV

YLYULqUHV GH

EDVH

������� �����

.DUDQMD ���� .HQ\D 0DwV ��������� �����

0D]]XFDWRE ���� .HQ\D 0DwV
D

�����

0D]]XFDWR

HW /\E

���� 1LJHU 1LpEp�

3HWLW PLO 	

VRUJKR

��������� � �

6FKZDUW]�

6WHUQV 	

2HKPNH

���� 6pQpJDO 1LpEp ��������� �����

6WHUQV 	

%HUQVWHQE

���� &DPHURXQ 1LpEp ��������� �

+RZDUG HW DO�E ���� =DPELH 0DwV ��������� ��F

/DNHU�2MRNE ���� 2XJDQGD 7RXUQHVRO�

QLpEp

VRMD

��������� � �

%RXJKWRQE ���� 0DOL 0DwV ��������� ���

D (VWLPDWLRQ GHV SDUDPqWUHV VXU OD EDVH GHV GRQQpHV ���������� OH WDX[ GH

UHQWDELOLWp SRXU OHV UHFKHUFKHV HQWUHSULVHV HQ ���� pWDQW XQ H[HPSOH�
E (WXGH VXU OH WDX[ GH UHQWDELOLWp HIIHFWXpH VXU OD GHPDQGH GH O
86$,'�

(WXGH VXU OH 0DODZL QRQ GLVSRQLEOH�
F &KLIIUH SUpOLPLQDLUH�

6RXUFH� 2HKPNH� ����� 3RXU UpIpUHQFHV� VH UHSRUWHU j O
$QQH[H ��
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GH PDwV GRQQH GH ERQV UpVXOWDWV GDQV XQH pFRQRPLH IHUPpH� LO IDXGUD SHXW�rWUH XQH UpGXFWLRQ

FRQVLGpUDEOH GHV SUL[� 7RXWHIRLV� OD UpGXFWLRQ GHV SUL[ IRXUQLW GDQV ELHQ GHV FDV GHV DYDQWDJHV QHWV

SRXU OHV DJULFXOWHXUV OHV SOXV SDXYUHV� OHVTXHOV VRQW JpQpUDOHPHQW GHV DFKHWHXUV QHWV GH SURGXLWV

DOLPHQWDLUHV� DLQVL TXH SRXU OHV DJULFXOWHXUV GH VXEVLVWDQFH TXL FRQVRPPHQW OD SOXSDUW GH OHXU

SURGXFWLRQ� (Q FRQVpTXHQFH� RQ SHXW SUpYRLU TXH OD UpGXFWLRQ GHV SUL[ DXUD GHV HIIHWV SRVLWLIV HQ

PDWLqUH G
pTXLWp�

'
DXWUH SDUW� OHV H[HPSOHV FRQFHUQDQW GHV SD\V LQGXVWULDOLVpV VXJJqUHQW GH IDoRQ FRQVWDQWH TXH OHV

DYDQWDJHV UHWLUpV SDU OHV FRQVRPPDWHXUV j OD VXLWH GH OD UpGXFWLRQ GHV SUL[ HW GH O
DXJPHQWDWLRQ GHV

SRVVLELOLWpV GH FRQVRPPDWLRQ FRQVWLWXHQW OHV HIIHWV OHV SOXV LPSRUWDQWV GH OD UpGXFWLRQ GHV SUL[� (Q

FRQVpTXHQFH� LO HVW SUpYX TXH O
LQFOXVLRQ GH O
HIIHW GX '77 VXU OHV SUL[ HW OH ELHQ�rWUH GHV

FRQVRPPDWHXUV PDLQWLHQGUD RX DXJPHQWHUD OHV WDX[ GH UHQWDELOLWp HVWLPpV�

'H FH IDLW� OD FRQFOXVLRQ UHVWH OD VXLYDQWH � GDQV OHXU HQVHPEOH� OHV pWXGHV LQGLTXHQW TXH OH '77

SURFXUH GHV DYDQWDJHV VXSpULHXUV DX[ FR�WV G
RSSRUWXQLWp GX FDSLWDO LQYHVWL GDQV FHV DFWLYLWpV GH '77�

,O LPSRUWH GH QRWHU TXH GH WHOV UpVXOWDWV VRQW HQUHJLVWUpV PDOJUp OHV FRQGLWLRQV VRXV�RSWLPDOHV GDQV

OHVTXHOOHV VH SURGXLW OH '77 GDQV XQ JUDQG QRPEUH GHV SD\V H[DPLQpV�

��� &RPSDUDLVRQ GHV PpWKRGRORJLHV XWLOLVpHV

&KDFXQH GHV pWXGHV VXU OH WDX[ GH UHQWDELOLWp XWLOLVH OHV PrPHV GRQQpHV FRQFHSWXHOOHV V
DJLVVDQW

G
pYDOXHU OHV DYDQWDJHV HW OHV FR�WV� WRXWHIRLV� DX FRXUV GH O
pWXGH� OH FKHUFKHXU SUHQG XQ FHUWDLQ

QRPEUH GH GpFLVLRQV HQ FH TXL FRQFHUQH OD FROOHFWH GHV GRQQpHV� OD SRUWpH GH O
HQTXrWH HW DXWUHV

YDULDEOHV FULWLTXHV� &HV GpFLVLRQV YRQW DIIHFWHU OHV WDX[ GH UHQWDELOLWp HVWLPpV� /HV SDUDJUDSKHV TXL

VXLYHQW WUDLWHQW GHV SULQFLSDOHV TXHVWLRQV D\DQW WUDLW j FH GRPDLQH�

/HV pYDOXDWLRQV G
LPSDFW VRQW VHQVLEOHV DX[ GDWHV GH GpEXW HW GH ILQ FKRLVLHV SDU O
pYDOXDWHXU� /HV

WHFKQRORJLHV WUDQVIpUpHV DX FRXUV GHV �� RX �� GHUQLqUHV DQQpHV VRQW VXVFHSWLEOHV G
DYRLU GHV HIIHWV

SHUVLVWDQWV� /H JURV GHV LPSDFWV GHV WHFKQRORJLHV XWLOLVpHV j O
KHXUH DFWXHOOH VH PDWpULDOLVHURQW SHXW�

rWUH GDQV O
DYHQLU� SDUWLFXOLqUHPHQW SRXU OHV MHXQHV V\VWqPHV GH '77 FRPPH FHX[ PLV HQ SODFH HQ

$IULTXH� /
H[DPHQ GHV DYDQWDJHV DQQXHOV GX '77 LQGLTXH OH U{OH MRXp SDU OHV GDWHV GH GpEXW HW GH ILQ

GH OD SpULRGH HQYLVDJpH �)LJXUH ���



�

/H FKRL[ GH OD SpULRGH G
pYDOXDWLRQ SHXW
DIIHFWHU OH FDOFXO GX WDX[ GH UHQWDELOLWp�

)LJXUH �� (IIHWV GH OD SpULRGH HQYLVDJpH VXU OHV DYDQWDJHV DQQXHOV QHWV

/H SRLQW G
RULJLQH PDUTXH OH GpEXW GH OD SpULRGH G
pYDOXDWLRQ� 3HQGDQW OHV SUHPLqUHV DQQpHV� GHV

GpSHQVHV VRQW HIIHFWXpHV SRXU GHV DFWLYLWpV GH '77 HW OHV QRXYHOOHV WHFKQLTXHV HQ VRQW HQFRUH DX[

SKDVHV GH GpYHORSSHPHQW HW GH WUDQVIHUW� (Q FRQVpTXHQFH� OHV LPSDFWV VRQW PLQLPHV� G
R� GHV

DYDQWDJHV QHWV QpJDWLIV DX FRXUV GHV SUHPLqUHV DQQpHV� ,O V
DJLW VXU OD ILJXUH GH OD ]RQH $� $X IXU HW j

PHVXUH TXH OHV YDULpWpV� OHV HVSqFHV RX OHV UHFRPPDQGDWLRQV VRQW WUDQVIpUpHV� GHV LPSDFWV VRQW

HQUHJLVWUpV HW OHV DYDQWDJHV QHWV GHYLHQQHQW SRVLWLIV� FRPPH LQGLTXp SDU OD ]RQH % � &� 6L OD ]RQH %

� & HVW VHQVLEOHPHQW SOXV LPSRUWDQWH TXH OD ]RQH $ �FH TXL HVW OH FDV VXU OD ILJXUH�� OH WDX[ GH

UHQWDELOLWp VHUD SRVLWLI�

'HV PRGLILFDWLRQV j OD SpULRGH �KRUL]RQ� XWLOLVpH

SRXU O
pYDOXDWLRQ VRQW VXVFHSWLEOHV GH PRGLILHU

FHWWH GHUQLqUH� 3DU H[HPSOH� VXSSRVRQV TXH OH

WHPSV � FRUUHVSRQG DX WHPSV DFWXHO� 8Q

SURJUDPPH GH UHFKHUFKH UpFHQW SHXW IRUW ELHQ

FRPPHQFHU j DYRLU GHV HIIHWV DX WHPSV �� OH JURV

GHV LPSDFWV VH SURGXLVDQW GDQV O
DYHQLU� 8QH

pYDOXDWLRQ GHV LPSDFWV MXVTX
j OD ILQ GX WHPSV �� SDU GpILQLWLRQ� QH PHVXUH SDV OHV LPSDFWV IXWXUV� GH

VRUWH TXH OHV DYDQWDJHV pYDOXpV QH FRUUHVSRQGHQW TX
j OD ]RQH %� FH TXL SURGXLUD XQ WDX[ FDOFXOp GH

UHQWDELOLWp QpJDWLI� /D GLIIpUHQFH HQWUH O
LQFOXVLRQ GHV DYDQWDJHV IXWXUV SURMHWpV HW XQH pYDOXDWLRQ

V
DUUrWDQW DX WHPSV SUpVHQW UHSUpVHQWH OD VHXOH GLIIpUHQFH HQWUH OH WDX[ GH UHQWDELOLWp SURMHWp SDU
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0D]]XFDWR HW /\ DX 1LJHU� TXL HVW GH ���� � MXVTX
j OD ILQ GH O
DQQpH ����� HW OHV WDX[ GH UHQWDELOLWp

QpJDWLIV FRQVWDWpV SDU HX[ j FH MRXU �7DEOHDX ��� ,O HQ VHUD GH PrPH ORUVTXH OHV FR�WV LQFOXV GDQV

O
pYDOXDWLRQ VRQW SURMHWpV GDQV OH WHPSV SDVVp� SHXW�rWUH GX IDLW TXH OH SURMHW VXU OHTXHO SRUWH

O
pYDOXDWLRQ UHSUpVHQWH OD GHX[LqPH SKDVH G
XQH DFWLYLWp HQWUHSULVH LO \ D SOXVLHXUV DQQpHV� 'DQV OD

)LJXUH �� FHFL DERXWLUDLW j LQFOXUH OD ]RQH ' SDUPL OHV FR�WV GX '77� UpGXLVDQW G
DXWDQW OH WDX[ GH

UHQWDELOLWp HVWLPp�

'
DXWUH SDUW� FHUWDLQV DYDQWDJHV VRQW GLIILFLOHV j TXDQWLILHU� SDU H[HPSOH� OD SOXSDUW GHV pWXGHV VXU OH

WDX[ GH UHQWDELOLWp LQGLTXHQW TXH OH UHQIRUFHPHQW GHV LQVWLWXWLRQV HVW XQH PHVXUH VRXKDLWDEOH V
DJLVVDQW

GH JpQpUHU OHV LPSDFWV IXWXUV� HW QH WLHQW SDV FRPSWH GHV DYDQWDJHV GpFRXODQW GH O
DPpOLRUDWLRQ GH OD

FDSDFLWp LQVWLWXWLRQQHOOH HQUHJLVWUpH SHQGDQW OD SpULRGH H[DPLQpH� /
DXJPHQWDWLRQ GH OD FDSDFLWp

LQVWLWXWLRQQHOOH HVW VXVFHSWLEOH GH GpERXFKHU VXU GH QRXYHOOHV LQQRYDWLRQV HW WHFKQLTXHV DPpOLRUpHV HW�

HQ FRQVpTXHQFH� VXU XQ LPSDFW SOXV VXEVWDQWLHO HW GH SOXV ORQJXH GXUpH� 'DQV OD )LJXUH �� FHV

DYDQWDJHV VXSSOpPHQWDLUHV VRQW UHSUpVHQWpV SDU OHV ]RQHV ( HW )� 6L RQ OHV LQFOXW GDQV O
DQDO\VH� OHV

DYDQWDJHV QHWV SHQGDQW OHV GHUQLqUHV DQQpHV V
HQ WURXYHQW DXJPHQWpV� GH PrPH TXH OH WDX[ GH

UHQWDELOLWp HVWLPp� 3RXU OD SOXSDUW GHV pWXGHV SUpVHQWpHV DX FROORTXH� OHV DYDQWDJHV SRXU OHV

FRQVRPPDWHXUV VRXV IRUPH GH UpGXFWLRQ GHV SUL[ DOLPHQWDLUHV QH VRQW SDV LQFOXV GDQV OH FDOFXO HW VRQW

GHV H[HPSOHV G
DYDQWDJHV QRQ TXDQWLILpV� UHSUpVHQWpV SDU OHV ]RQHV ( HW )�

/HV pWXGHV GLIIqUHQW pJDOHPHQW O
XQH GH O
DXWUH HQ IRQFWLRQ GH OD SHUVSHFWLYH SOXV RX PRLQV ODUJH GDQV

ODTXHOOH OHV DXWHXUV FRQVLGqUHQW O
DFWLYLWp GH '77 HQ TXHVWLRQ� HW GHV FR�WV DVVRFLpV TXL VRQW LQFOXV�

3DU H[HPSOH� 6FKZDUW] HW DXWUHV FRQVLGqUHQW OH SURFHVVXV GH '77 DVVRFLp j O
© 2SpUDWLRQ QLpEp ª

FRPPH XQH DFWLYLWp LQWpJUpH GH UHFKHUFKH� YXOJDULVDWLRQ HW GLVWULEXWLRQ G
LQWUDQWV� (Q FRQVpTXHQFH� OHV

FR�WV FDOFXOpV GX SURJUDPPH FRPSUHQQHQW OHV FR�WV GH UHFKHUFKH� YXOJDULVDWLRQ HW GLVWULEXWLRQ

G
LQWUDQWV� 3DU FRQWUH� GX IDLW TXH OHV GRQQpHV GLVSRQLEOHV SRXU OH .HQ\D VRQW GH PHLOOHXUH TXDOLWp�

.DUDQMD D SX VpSDUHU VWDWLVWLTXHPHQW OHV HIIHWV GH OD UHFKHUFKH GH FHX[ GH OD YXOJDULVDWLRQ HW GH OD

GLVWULEXWLRQ GHV VHPHQFHV� 'H FH IDLW� .DUDQMD D SX FDOFXOHU OH WDX[ GH UHQWDELOLWp GH OD UHFKHUFKH HQ

WDQW TXH WHOOH� /H WDEOHDX � UpVXPH OHV DSSURFKHV XWLOLVpHV SDU OHV pWXGHV HQ FH TXL FRQFHUQH O
LQFOXVLRQ

GHV FR�WV GH OD UHFKHUFKH� GH OD YXOJDULVDWLRQ HW DXWUHV pOpPHQWV GX SURFHVVXV GH '77 �SDU H[HPSOH� OD

GLVWULEXWLRQ G
LQWUDQWV RX OH FUpGLW��

/HV SURJUDPPHV GH '77 H[DPLQpV GLIIqUHQW pJDOHPHQW VXU OH SODQ GX W\SH GH SURGXLWV� 3DU H[HPSOH�

HQ 2XJDQGD� HQ UDLVRQ GH OD GpYDVWDWLRQ FDXVpH SDU OD JXHUUH FLYLOH� O
REMHFWLI SULPRUGLDO pWDLW GH

UHEkWLU OHV LQVWLWXWLRQV� TX
LO V
DJLVVH GH OD UHFRQVWUXFWLRQ PDWpULHOOH DXVVL ELHQ TXH GH OD IRUPDWLRQ GHV

H[SHUWV� $X 0DOL� SDU FRQWUH� OH '77 HQ PDWLqUH GH PDwV D pWp FRQILp j XQH RUJDQLVDWLRQ H[LVWDQWH HW

ELHQ URGpH �OD &0'7��

/D ILJXUH � LQGLTXH O
HIIHW GH O
LQFOXVLRQ GH SURGXLWV VXSSOpPHQWDLUHV GDQV OH FDOFXO GX WDX[ GH

UHQWDELOLWp� &RPPH GpMj LQGLTXp� OHV ]RQHV ( HW ) SRXUUDLHQW UHSUpVHQWHU OHV DYDQWDJHV GH FHV UpVXOWDWV

VXSSOpPHQWDLUHV� &HV ]RQHV SRXUUDLHQW FRUUHVSRQGUH j O
LPSRUWDQFH SULPRUGLDOH DWWULEXpH j

O
DPpOLRUDWLRQ GH OD VpFXULWp DOLPHQWDLUH� RX DX[ HIIHWV VXSSOpPHQWDLUHV VXU OH UHYHQX GHV PpQDJHV

GpFRXODQW GX IDLW TX
XQH LQVWLWXWLRQ UHQIRUFpH VHUD SOXV HIILFDFH V
DJLVVDQW GH SURGXLUH HW GH WUDQVIpUHU

GHV WHFKQLTXHV DPpOLRUpHV� /HV pYDOXDWLRQV D\DQW WUDLW DX QLpEp DX 6pQpJDO HW DX &DPHURXQ HVWLPHQW

OHV DYDQWDJHV TXH UHSUpVHQWH OD FRQVRPPDWLRQ GH GpEXW GH FDPSDJQH VXU OH SODQ GH OD VpFXULWp

DOLPHQWDLUH GHV PpQDJHV� HW LQFOXHQW FHV DYDQWDJHV GDQV XQH DQDO\VH GH VHQVLELOLWp �YRLU (QFDGUp VXU OD

VpFXULWp DOLPHQWDLUH�� 3DU FRQWUH� LO HVW H[WUrPHPHQW GLIILFLOH G
HVWLPHU OD YDOHXU PRQpWDLUH GH

O
DPpOLRUDWLRQ GH OD FDSDFLWp LQVWLWXWLRQQHOOH� (Q FRQVpTXHQFH� OHV pWXGHV VXU OH WDX[ GH UHQWDELOLWp DX

1LJHU HW HQ =DPELH H[DPLQHQW OH UHQIRUFHPHQW GHV LQVWLWXWLRQV HQ WDQW TXH SURGXLW HW LQFOXHQW FRPPH LO
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/HV DFWLYLWpV GH GpYHORSSHPHQW HW WUDQVIHUW
GH WHFKQRORJLH SHXYHQW SURFXUHU DX[
FRQVRPPDWHXUV GHV DYDQWDJHV VRXV IRUPH
GH UpGXFWLRQ GHV SUL[ DOLPHQWDLUHV� 'H WHOV
DYDQWDJHV QH VRQW SDV WRXMRXUV SULV HQ
FRPSWH GDQV OHV WDX[ GH UHQWDELOLWp

FRQYLHQW OHV GpSHQVHV UHODWLYHV j FHWWH DFWLYLWp GDQV OHV FR�WV� PDLV VDQV LQFOXUH XQH PHVXUH TXDQWLWDWLYH

GHV DYDQWDJHV GDQV OH FDOFXO GX WDX[ GH UHQWDELOLWp� /HV DFWLYLWpV GH '77 SHXYHQW pJDOHPHQW HQWUDvQHU

SRXU OHV FRQVRPPDWHXUV GHV DYDQWDJHV VRXV IRUPH GH UpGXFWLRQ GHV SUL[ DOLPHQWDLUHV� /HV pWXGHV VXU

OH WDX[ GH UHQWDELOLWp UpVXPpHV FL�GHVVXV QH WLHQQHQW SDV WRXMRXUV FRPSWH GH FHV DYDQWDJHV�

7DEOHDX �� &RPSRVDQWHV GX '77 SDU HWXGH�

(WXGH

&R�WV GH OD

5HFKHUFKH

&R�WV GH OD

9XOJDULVDWLRQ $XWUHV &R�WV

$XWUHV 5pVXOWDWV

.HQ\D 28, 121 121 121

1LJHU 28, 28, 28,D 28,E

6pQpJDO 28, 28, 28,D�F 28,G

&DPHURXQ 28, 28, 121 28,G

=DPELH 28, 28, 28,D 28,E

0DOL 28, 28, 28,D 121

2XJDQGD 28, 28, 121 28,

D &R�WV GH IRXUQLWXUH G
LQWUDQWV DX QLYHDX GH O
H[SORLWDWLRQ�
E 5HQIRUFHPHQW GHV LQVWLWXWLRQV�
F &R�WV GH OD IRUPDWLRQ XQLYHUVLWDLUH�
G /
DQDO\VH GH VHQVLELOLWp FRPSRUWH OD VpFXULWp DOLPHQWDLUH�

/D FRPSDUDLVRQ GHV pWXGHV FRQFHUQDQW

UHVSHFWLYHPHQW OH 0DOL HW OH 1LJHU IDLW UHVVRUWLU

XQ JUDQG QRPEUH GHV GLVSDULWpV HQWUH OHV pWXGHV�

/
DFWLYLWp GH '77 UHODWLYH DX PDwV DX 0DOL V
HVW

DSSX\pH VXU XQ JUDQG QRPEUH G
H[SpULHQFHV

UpXVVLHV HIIHFWXpHV GDQV OH SDVVp� &
HVW

SRXUTXRL OH 0DOL D SX XWLOLVHU GHV YDULpWpV PLVHV

DX SRLQW SDU O
,,$7 DLQVL TXH OHV

UHFRPPDQGDWLRQV DJURQRPLTXHV SURYHQDQW

G
DXWUHV V\VWqPHV QDWLRQDX[ GH UHFKHUFKH�

'
DXWUH SDUW� OH 0DOL D EpQpILFLp GH O
H[SpULHQFH

GH OD &0'7 HQ PDWLqUH GH GLVWULEXWLRQ HW YXOJDULVDWLRQ G
LQWUDQWV� OD &0'7 DVVXUH OD GLVWULEXWLRQ HQ

WHPSV RSSRUWXQ GH VHPHQFHV� G
HQJUDLV HW OD GLIIXVLRQ SHUWLQHQWH GH UHFRPPDQGDWLRQV DJURQRPLTXHV�

/HV DJULFXOWHXUV GDQV OD UpJLRQ GX 0DOL FRXYHUWH SDU OD &0'7 RQW GpMj PpFDQLVp OD FXOWXUH GX FRWRQ HW

XWLOLVHQW SRXU FHWWH GHUQLqUH GHV HQJUDLV FKLPLTXHV� GH VRUWH TX
LOV VRQW SOXV IDPLOLDULVpV DYHF OHV

WHFKQLTXHV DJULFROHV DPpOLRUpHV� (QILQ� OH V\VWqPH GHV PDUFKpV GHV SURGXLWV DJULFROHV DX 0DOL HVW

VXSpULHXU� OD &0'7 MRXDQW OH U{OH GH FKHI GH ILOH� 3DU FRPSDUDLVRQ� OHV FRQGLWLRQV DJURFOLPDWLTXHV DX

1LJHU VRQW WHOOHPHQW GpIDYRUDEOHV TXH OH PDwV QH SHXW SDV \ UHSUpVHQWHU XQH FXOWXUH YLDEOH� '
DXWUH

SDUW� OHV RUJDQLVDWLRQV LQWHUQDWLRQDOHV HW QDWLRQDOHV QH VRQW SDUYHQXHV TXH GH IDoRQ UHODWLYHPHQW OLPLWpH

j PHWWUH DX SRLQW GHV YDULpWpV GH FXOWXUH DGDSWpHV DX IDLEOH WDX[ GH SOXYLRVLWp TXL FDUDFWpULVH OH 1LJHU�

&HOD VLJQLILH TXH OH V\VWqPH GH UHFKHUFKH DX 1LJHU D G� IRXUQLU XQ HIIRUW FRQVLGpUDEOH GH UHQIRUFHPHQW
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GHV LQVWLWXWLRQV HW TX
LO WLUH PRLQV SURILW TXH G
DXWUHV VHUYLFHV QDWLRQDX[ GH UHFKHUFKH DJULFROH GH OD

FRRSpUDWLRQ DYHF G
DXWUHV UpVHDX[� /H V\VWqPH GH PXOWLSOLFDWLRQ GHV VHPHQFHV DX 1LJHU QH SHXW SDV

SURGXLUH GHV VHPHQFHV K\EULGHV G
XQH TXDOLWp DGpTXDWH� FH TXL OLPLWH OHV DFWLYLWpV GH UHSURGXFWLRQ HW

UpGXLW O
DGRSWLRQ GHV YDULpWpV DPpOLRUpHV� G
DXWUH SDUW� j O
H[FHSWLRQ GHV PDUFKpV GX QLpEp DX 1LJpULD�

LO H[LVWH SHX GH PDUFKpV GH SURGXLWV DJULFROHV�

��� )DFWHXUV D\DQW XQH LQIOXHQFH VXU O
LPSDFW

/
DQDO\VH GHV IDFWHXUV D\DQW HX XQ HIIHW SRVLWLI RX QpJDWLI VXU O
LPSDFW GX '77 FRQVWLWXH XQ pOpPHQW

LPSRUWDQW GH O
pYDOXDWLRQ GH O
LPSDFW� /HV UpVXOWDWV GH FHWWH DQDO\VH FRQWULEXHQW j LQGLTXHU OHV PR\HQV

SDU OHVTXHOV OHV IXWXUV SURJUDPPHV GH '77 SRXUUDLHQW rWUH PLHX[ FRQoXV RX PLV HQ RHXYUH� ,O UHVVRUW

GHV SUpVHQWDWLRQV HW FRPPHQWDLUHV GHV SDUWLFLSDQWV DX FROORTXH TXH O
RQ VH WURXYH FRQIURQWp j FLQT

IDFWHXUV SULQFLSDX[ � OHV FRQGLWLRQV DJURFOLPDWLTXHV� OHV WURXEOHV VRFLDX[� OD SHUIRUPDQFH GX V\VWqPH

GH UHFKHUFKH� OD SROLWLTXH JpQpUDOH HW OHV PDUFKpV�

6pFXULWp DOLPHQWDLUH � XQ H[HPSOH WLUp GX 6pQpJDO
(Q ���� HW ����� © O
2SpUDWLRQ QLpEp ª D SHUPLV JUkFH j

OD UHFKHUFKH GH UpGXLUH OD IDPLQH TXL VpYLVVDLW GDQV OHV

UpJLRQV GH /RXJD� *RVVDV HW 'LRXUEHO� R� XQH JUDYH

VpFKHUHVVH TXL GXUDLW GHSXLV WURLV DQV DYDLW GpFLPp

O
RIIUH GH VHPHQFHV G
DUDFKLGHV� /HV UHFKHUFKHV HQ

FRXUV RQW LGHQWLILp GHV YDULpWpV GH QLpEp j FRXUW F\FOH HW

UpVLVWDQW j OD VpFKHUHVVH DLQVL TXH GHV LQWUDQWV

FRPSOpPHQWDLUHV HW GHV PpWKRGHV DJULFROHV�

/
2SpUDWLRQ QLpEp D RUJDQLVp OD GLVWULEXWLRQ G
LQWUDQWV

HW OH WUDQVIHUW GHV WHFKQLTXHV SDU O
LQWHUPpGLDLUH GX

VHUYLFH QDWLRQDO GH YXOJDULVDWLRQ� 6FKZDUW] HW DXWUHV

RQW HVWLPp j �� � OH WDX[ GH UHQWDELOLWp GH FHW HQVHPEOH

G
DFWLYLWpV GH UHFKHUFKH� YXOJDULVDWLRQ HW GLVWULEXWLRQ

G
LQWUDQWV� '
DXWUH SDUW� XQ DYDQWDJH LPSUpYX D pWp

HQUHJLVWUp � OD YDULpWp GH QLpEp j FRXUW F\FOH D IRXUQL

XQH GHQUpH DOLPHQWDLUH SHQGDQW OD VRXGXUH� F
HVW�j�GLUH OD SpULRGH SUpFpGDQW OD UpFROWH WUDGLWLRQQHOOH

GHV YDULpWpV G
DUDFKLGHV� GH SHWLW PLO RX GH VRUJKR j F\FOH ORQJ �OD VRXGXUH H[LVWH PrPH SHQGDQW OHV

DQQpHV j SOXYLRVLWp QRUPDOH�� *UkFH j OD GLVSRQLELOLWp GH SURGXLWV DOLPHQWDLUHV SHQGDQW OD VRXGXUH� OH

WDX[ HVWLPDWLI GH UHQWDELOLWp D pWp SRUWp j �� ��

����� &RQGLWLRQV DJURFOLPDWLTXHV

8Q JUDQG QRPEUH GHV SURJUDPPHV GH '77 pYDOXpV GDQV OHV pWXGHV G
LPSDFW RQW pWp PLV HQ RHXYUH

GDQV GHV ]RQHV R� OHV FRQGLWLRQV DJURFOLPDWLTXHV VRQW GpIDYRUDEOHV� $X 1LJHU HW DX &DPHURXQ� OHV

SURJUDPPHV GH '77 RQW HX GH OD GLIILFXOWp j pWDEOLU XQH WHFKQRORJLH DPpOLRUpH SRXU OHV FpUpDOHV HW OH

QLpEp GDQV OHV ]RQHV j SOXYLRVLWp IDLEOH HW YDULDEOH� $X 1LJHU� OHV UpFHQWHV SpULRGHV GH VpFKHUHVVH RQW

pJDOHPHQW UpGXLW O
LPSDFW� $X VHLQ GH OD ]RQH pWXGLpH� OD GLYHUVLWp GHV FRQGLWLRQV DJURFOLPDWLTXHV

SUpVHQWH pJDOHPHQW GHV SUREOqPHV� GX IDLW GH OD EDLVVH GH SHUIRUPDQFH G
XQH WHFKQRORJLH DPpOLRUpH

ORUVTXH FHWWH GHUQLqUH HVW XWLOLVpH GDQV GHV FRQGLWLRQV GLIIpUHQWHV GH FHOOHV SRXU OHVTXHOOHV HOOH D pWp

FRQoXH� 3DU H[HPSOH� O
pWXGH VXU OH PDwV HQ =DPELH LQGLTXH TXH OHV GHX[ WLHUV GHV DJULFXOWHXUV GDQV OD

]RQH GH SURGXFWLRQ GH PDwV OD SOXV IDYRUDEOH RQW DGRSWp GHV YDULpWpV K\EULGHV RX DPpOLRUpHV� DORUV
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/HV IDFWHXUV TXL LQIOXHQW VXU O
LPSDFW GX
GpYHORSSHPHQW HW GX WUDQVIHUW GH OD
WHFKQRORJLH FRPSUHQQHQW OHV FRQGLWLRQV
DJURFOLPDWLTXHV� O
LQVWDELOLWp SROLWLTXH� OD
SHUIRUPDQFH GX V\VWqPH GH UHFKHUFKH� OD
SROLWLTXH JpQpUDOH HW O
HIILFDFLWp GX PDUFKp�

TX
XQ WLHUV VHXOHPHQW RQW DGRSWp GH WHOOHV YDULpWpV GDQV OD ]RQH OD PRLQV IDYRUDEOH �j IDLEOH SOXYLRVLWp��

'
DXWUH SDUW� GDQV OH SUHPLHU FDV� OHV DJULFXOWHXUV RQW SODQWp GX PDwV DPpOLRUp VXU OHV WURLV TXDUW GH

OHXU WHUUH� FRQWUH XQ TXDUW GDQV OD ]RQH j IDLEOH SOXYLRVLWp�

����� 7URXEOHV VRFLDX[

/HV RUJDQLVDWLRQV GH UHFKHUFKH HW DXWUHV

LQVWLWXWLRQV QpFHVVDLUHV j O
HIILFDFLWp GX '77 QH

SHXYHQW ELHQ IRQFWLRQQHU TXH GDQV XQ

HQYLURQQHPHQW SROLWLTXH VWDEOH� /
pWXGH VXU

O
2XJDQGD PRQWUH O
DPSOHXU GHV REVWDFOHV FUppV

SDU OD GHVWUXFWLRQ GX FDGUH LQVWLWXWLRQQHO j OD

VXLWH GHV DJLWDWLRQV HW GHV VRXOqYHPHQWV� $ FH

MRXU� OHV DFWLYLWpV GH '77 HQ $IULTXH VH VRQW

WRXMRXUV GpURXOpHV GDQV GHV FRQGLWLRQV GLIILFLOHV�

����� 3HUIRUPDQFH GX V\VWqPH GH UHFKHUFKH

3RXU TXH OHV V\VWqPHV GH UHFKHUFKH SDUYLHQQHQW j FUpHU XQH WHFKQRORJLH DPpOLRUpH� SOXVLHXUV pOpPHQWV

VRQW LQGLVSHQVDEOHV � GHV SULRULWpV DSSURSULpHV� XQ OHDGHUVKLS VFLHQWLILTXH� GHV LQFLWDWLRQV IDYRUDEOHV HW

GHV UHVVRXUFHV KXPDLQHV HW ILQDQFLqUHV VXIILVDQWHV�

'DQV XQ JUDQG QRPEUH GH SD\V H[DPLQpV �SDU H[HPSOH� =DPELH� .HQ\D� &DPHURXQ�� OD FRPELQDLVRQ

G
LQVWLWXWLRQV QDWLRQDOHV GH UHFKHUFKH HW GH FHQWUHV LQWHUQDWLRQDX[ GH UHFKHUFKH DJULFROH EpQpILFLDQW GH

IRQGV VXIILVDQWV HW G
HIIRUWV GpSOR\pV SDU OHV GRQDWHXUV D SHUPLV GH GLIIXVHU XQH WHFKQRORJLH DPpOLRUpH

TXL D pWp DGRSWpH SDU OHV DJULFXOWHXUV� 3RXU PDLQWHQLU XQH ERQQH SHUIRUPDQFH DYHF XQ EXGJHW UpGXLW HW

XQH PRLQGUH SDUWLFLSDWLRQ GHV GRQDWHXUV� XQ V\VWqPH GH UHFKHUFKH D EHVRLQ G
pWDEOLU GHV SULRULWpV

ULJRXUHXVHV HW UHQWDEOHV �SRXU ILQDQFHU GH IDoRQ DGpTXDWH XQ QRPEUH SOXV OLPLWp GH SURJUDPPHV� HW GH

PRGLILHU OD VWUXFWXUH GHV LQFLWDWLRQV �WUDLWHPHQWV HW VDODLUHV� SURFpGXUHV G
pYDOXDWLRQ GHV H[SHUWV� DX

VHLQ GX 6HUYLFH QDWLRQDO GH UHFKHUFKH DJULFROH�

����� 3ROLWLTXH JpQpUDOH

/D SROLWLTXH JpQpUDOH D\DQW WUDLW j O
RIIUH HW DX SUL[ GHV LQWUDQWV DJULFROHV DLQVL TXH OHV PDUFKpV HW OHV

SUL[ GHV SURGXLWV DJULFROHV RQW GH WRXWH pYLGHQFH GHV HIIHWV VXU O
LPSDFW GH OD WHFKQRORJLH DPpOLRUpH�

/
pWXGH VXU OD =DPELH PRQWUH GH IDoRQ VSHFWDFXODLUH �GDQV FHUWDLQV GRPDLQHV� O
H[HPSOH G
XQH

VWUDWpJLH VWLPXODQW XQ FHUWDLQ GHJUp G
DGRSWLRQ GHV YDULpWpV GH PDwV DPpOLRUpH TXL YD DX�GHOj GHV

OLPLWHV VXJJpUpHV SDU O
DYDQWDJH FRPSDUDWLI� $KPHG HW DXWUHV PRQWUH TXH O
DGRSWLRQ G
XQH YDULpWp

DPpOLRUpH GH VRUJKR DX 6RXGDQ D HQUHJLVWUp XQ UHFXO j SDUWLU GX PRPHQW R� OD SROLWLTXH GH IL[DWLRQ GHV

SUL[ DGRSWpH SDU OH *RXYHUQHPHQW D pWp PRGLILpH GH IDoRQ GpIDYRUDEOH SRXU FH SURGXLW�

����� 0DUFKpV

'DQV ELHQ GHV FDV� O
RIIUH G
LQWUDQWV �QRWDPPHQW VHPHQFHV HW FUpGLW� HW OHV PDUFKpV GHV SURGXLWV MRXHQW

XQ U{OH FOp V
DJLVVDQW G
DSSX\HU RX GH OLPLWHU O
DGRSWLRQ G
XQH WHFKQRORJLH DJULFROH YLVDQW j DPpOLRUHU

OD SURGXFWLYLWp� (Q 2XJDQGD HW DX 1LJHU� O
DEVHQFH G
XQ UpVHDX HIILFDFH GH PXOWLSOLFDWLRQ HW GH

GLVWULEXWLRQ GH VHPHQFHV DPpOLRUpHV D pWp XQ REVWDFOH FULWLTXH� WRXW FRPPH O
DEVHQFH G
HQJUDLV HQ
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/
pYDOXDWLRQ JOREDOH GH OD SURGXFWLRQ RX
GH OD SURGXFWLYLWp REVFXUFLW VRXYHQW OH U{OH
GX '77 GDQV OD SUpYHQWLRQ GHV SHUWHV GH

=DPELH� HW O
DPSOHXU OLPLWpH GHV PDUFKpV GH SURGXLWV DX 0DOL HW HQ 2XJDQGD� 3DU FRQWUH� O
XWLOLVDWLRQ

JpQpUDOLVpH GH PDwV K\EULGH DPpOLRUp HQ =DPELH D pWp HQFRXUDJpH SDU O
H[LVWHQFH GH PDUFKpV G
LQWUDQWV

HW GH SURGXLWV FRPSDUDWLYHPHQW HIILFDFHV�

��� ,PSDFW VXU OH UHYHQX HW OD SURGXFWLYLWp

&HUWDLQV pOpPHQWV GH O
pYDOXDWLRQ GH O
LPSDFW

IRXUQLVVHQW GHV GRQQpHV VXU G
DXWUHV HIIHWV DX

QLYHDX GHV SRSXODWLRQV� QRWDPPHQW O
pYROXWLRQ

GX UHYHQX� 3DU H[HPSOH� OHV YDULpWpV DPpOLRUpHV

GH UL] PLVHV DX SRLQW SDU O
$'5$2 VH VRQW

DYpUpHV UpVLVWDQWHV DX[ FRQWUDLQWHV ELRWLTXHV HW

DELRWLTXHV SUpVHQWHV GDQV OHV pFRV\VWqPHV GHV

PDUpFDJHV GH SDOpWXYLHUV� HW RQW HQUHJLVWUp XQH DXJPHQWDWLRQ GX UHQGHPHQW GH O
RUGUH GH �� j �� ��

6HORQ GHV pWXGHV UpDOLVpHV HQ *XLQpH HW DX 6LHUUD /HRQH� GH WHOOHV DPpOLRUDWLRQV RQW DERXWL j XQH KDXVVH

JOREDOH GX UHYHQX GH PpQDJHV DJULFROHV GH ��� PLOOLRQ GH GROODUV HQ *XLQpH HW GH �� PLOOLRQV GH

GROODUV DX 6LHUUD /HRQH� HQ ����� $X IXU HW j PHVXUH TX
DXJPHQWHUD OH WDX[ G
DGRSWLRQ� LO HVW SUpYX

TXH FHV DXJPHQWDWLRQV DQQXHOOHV GX UHYHQX VH SRXUVXLYURQW �$GHVLQD HW =LQQDK��

2Q D pJDOHPHQW QRWp GHV LPSDFWV GDQV OH VHFWHXU GH O
pOHYDJH� 3DU H[HPSOH� 1\DULER�5REHUWV D HVWLPp

TXH JUkFH j O
DGRSWLRQ G
XQH YDULpWp GH FDSULQV SURGXFWHXUV GH ODLW DXVVL ELHQ TXH GH YLDQGH� OH UHYHQX

GHV DJULFXOWHXUV GX .HQ\D D HQUHJLVWUp XQH DPpOLRUDWLRQ DOODQW MXVTX
j �� �� (Q (WKLRSLH� OHV

FRPSOpPHQWDULWpV HQWUH pOHYDJH HW FXOWXUHV RQW pWp XWLOLVpHV SRXU PHWWUH DX SRLQW GHV QRXYHOOHV

WHFKQLTXHV GH ODERXUDJH HW GH PDvWULVH GHV FXOWXUHV HW GH O
HDX� /HV QRXYHOOHV WHFKQLTXHV RQW SHUPLV

G
DFFURvWUH OD UHQWDELOLWp EUXWH GH O
DJULFXOWXUH HW GH OD PDLQ�G
RHXYUH DJULFROH GH SOXV GH ��� � SRXU

FKDFXQH GH FHV DFWLYLWpV �YRLU HQFDGUp VXU OHV FRPSOpPHQWDULWpV HQWUH FXOWXUHV HW pOHYDJH�� &HV pWXGHV

QH FRPSDUHQW SDV OHV DYDQWDJHV UHWLUpV SDU OHV DJULFXOWHXUV HW OHV FR�WV GX '77� PDLV LO Q
HQ UHVWH SDV

PRLQV TXH O
LPSDFW VXU OHV DJULFXOWHXUV HVW VSHFWDFXODLUH�
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&RPSOpPHQWDULWpV HQWUH FXOWXUHV HW pOHYDJH � 8QH pWXGH GH FDV � O
(WKLRSLH

Le Projet conjoint Vertisols en Ethiopie avait pour objet de
remédier aux problèmes agricoles rencontrés sur les sols
argileux de couleur foncée (vertisols) en faisant collaborer
les institutions nationales et internationales (Université
d'Addis Ababa, Institut de recherche agricole, Université
d'agriculture Alemaya, Département de la planification et
de la réglementation de l'utilisation des terres, CIPEA,
ICRISAT, AFRC Engineering et IBSRAM).  Les vertisols
se caractérisent par leur saturation en eau, laquelle a pour
effet de réduire la productivité agricole.  Il est possible
grâce à des méthodes de gestion améliorées,
particulièrement le drainage et la modification
subséquente des systèmes de culture, de réduire le
problème.  Toutefois, la préparation d'un drainage adéquat
est une tâche extrêmement fatigante et qui par tradition est
assumée par les femmes.  Le principal objectif du Projet
conjoint de vertisols était d'identifier des techniques de
gestion et des innovations accessibles au ménage agricole.

La charrue traditionnellement utilisée en Ethiopie
(maresha) a été modifiée afin de créer une aire labourée
suffisamment large pour un drainage satisfaisant.  Cet
instrument ainsi modifié exige la traction animale qui
vient remplacer la main-d'oeuvre familiale,
particulièrement celle fournie par les femmes et les enfants.  Au cours d'études antérieures, il a été noté que cette
technique d'élargissement de l'aire labourée est associée à une augmentation du rendement de l'ordre de 330 % pour les
haricots faba et de 130 % pour le blé.  Dans les champs situés à altitude moyenne, le rendement a été de 1,5 tm/ha en
grains de blé, et 3,4 tm/ha en paille pendant la période 1988-90, soit respectivement le double et le quadruple des
rendements obtenus avec les techniques traditionnelles.  L'augmentation du rendement en paille est particulièrement
important, ce produit servant principalement d'alimentation pour les animaux de trait.  L'indice de production par
journée de travail a augmenté de plus de 100 %.

L'augmentation de la productivité a engendré une hausse moyenne des marges brutes (valeur de la production moins
coûts annuels) de 25 à 64 %.  Et sur un site particulier, l'augmentation a été encore plus importante, la rentabilité brute
par hectare passant de 127 Birr Eth. (BE) à 432 BE et le rendement de la main-d'oeuvre est passé de 91 BE à 326 BE
par hectare et par habitant (2,07 BE = $ 1.00 EU).  Dans les zones de haute altitude, la rentabilité de la main-d'oeuvre a
augmenté de 9,1 BE par adulte et par jour. 

'DQV ELHQ GHV FDV� OHV GRQQpHV JOREDOHV UHODWLYHV j OD SURGXFWLRQ RX j OD SURGXFWLYLWp FDFKHQW OHV HIIHWV

GX '77 VXU O
pOLPLQDWLRQ GHV SHUWHV GH SURGXFWLRQ� 3DU H[HPSOH� GDQV FHUWDLQHV ]RQHV G
$IULTXH�

O
DJJUDYDWDWLRQ GH OD GpVHUWLILFDWLRQ SHXW DYRLU UpGXLW OD SURGXFWLYLWp DJULFROH G
DX PRLQV �� ��

&RPSWH WHQX GH FHV SUREOqPHV� OHV GRQQpHV JOREDOHV FRQVWDQWHV GH SURGXFWLRQ RX GH SURGXFWLYLWp VRQW

GHV LQGLFDWLRQV GH UpXVVLWH� 6HORQ *LOEHUW HW DXWUHV� OD UHFKHUFKH VXU OH PDwV D LQFRUSRUp OD WROpUDQFH GH

FHWWH FXOWXUH j FHUWDLQV SDUDVLWHV HW FHUWDLQHV PDODGLHV� HW D IRXUQL GH QRXYHOOHV DSSURFKHV FRQFHUQDQW OH

PDLQWLHQ GH OD IHUWLOLWp GHV VROV� $ILQ GH TXDQWLILHU OHV DYDQWDJHV HQ GpFRXODQW� *LOEHUW HW DXWUHV RQW

VXSSRVp TXH OHV UHQGHPHQWV DXUDLHQW EDLVVp GH � � SDU DQ VDQV OH '77� *UkFH j OD SUpYHQWLRQ� OD

SURGXFWLRQ GH PDwV D DXJPHQWp GH SUqV GH �� PLOOLRQV GH WRQQHV HQ ����� FH TXL UHSUpVHQWH XQ

DFFURLVVHPHQW GH ��� � GH OD SURGXFWLRQ DJULFROH EUXWH SDU UDSSRUW DX[ UpVXOWDWV TXL DXUDLHQW pWp

REWHQXV HQ O
DEVHQFH GH UHFKHUFKH� &HWWH SUpYHQWLRQ G
XQH EDLVVH GDQV OD SURGXFWLRQ DJULFROH EUXWH QH

VHUDLW SDV DSSDUHQWH VL O
RQ FRPSDUDLW OD SURGXFWLRQ HQUHJLVWUpH HQ ���� DYHF OHV QLYHDX[ SUpFpGHQWV�
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$X FRXUV GHV FLQT GHUQLqUHV DQQpHV� GHV
SURJUqV FRQVLGpUDEOHV RQW pWp UpDOLVpV GDQV
OD PLVH DX SRLQW GH WHFKQLTXHV DPpOLRUpHV
GH WUDQVIHUW DX[ DJULFXOWHXUV HW DXWUHV
SDUWLFLSDQWV DX V\VWqPH DOLPHQWDLUH�

�� 328568,7( '(6 352*5(6 (1 0$7,(5( '( '77

0DOJUp OHV FRQGLWLRQV GpIDYRUDEOHV

VXVPHQWLRQQpHV� GHV SURJUqV RQW pWp UpDOLVpV HQ

PDWLqUH GH '77� QRWDPPHQW O
DPpOLRUDWLRQ GHV

DSWLWXGHV GHV LQVWLWXWLRQV QDWLRQDOHV� UpJLRQDOHV

HW LQWHUQDWLRQDOHV j FUpHU GH QRXYHOOHV

WHFKQLTXHV� O
H[WHQVLRQ GH OD IURQWLqUH

WHFKQRORJLTXH� OH WUDQVIHUW GH WHFKQRORJLH HW

O
DPpOLRUDWLRQ GH OD SURGXFWLYLWp GDQV OD

SURGXFWLRQ DJULFROH DXVVL ELHQ TXH GDQV OHV

DFWLYLWpV IDLVDQW VXLWH DX[ UpFROWHV� /H SURJUqV QH VH WUDGXLW SDV LPPpGLDWHPHQW SDU XQ LPSDFW� PDLV LO

ODLVVH ELHQ DXJXUHU GH O
LPSDFW IXWXU �YRLU HQFDGUp VXU OH PDwV��

/H SRWHQWLHO� SRXU OH '77� G
DYRLU XQ LPSDFW VHQVLEOH� V
HVW WURXYp DFFUX GX IDLW G
DFWLYLWpV WHOOHV TXH

O
DMXVWHPHQW VWUXFWXUHO� O
DPpOLRUDWLRQ GHV SROLWLTXHV DJULFROHV HW PDFURpFRQRPLTXHV� OD SDUW SOXV

JUDQGH IDLWH j OD GpPRFUDWLH HW DX FDSLWDOLVPH� OHV LQYHVWLVVHPHQWV GDQV O
LQIUDVWUXFWXUH HW OD YRORQWp

SOXV PDQLIHVWH GH FROODERUHU DYHF OH VHFWHXU SULYp� 'HV H[HPSOHV SULV j WUDYHUV OH FRQWLQHQW PRQWUHQW

FRPPHQW O
DPpOLRUDWLRQ GHV UHODWLRQV HQWUH OHV 6HUYLFHV QDWLRQDX[ GH UHFKHUFKH DJULFROH HW OHV &HQWUHV

LQWHUQDWLRQDX[ GH UHFKHUFKH DJULFROH RQW GpERXFKp VXU XQH XWLOLVDWLRQ DFFUXH GH JHUPRSODVPHV PLV DX

SRLQW SDU OHV FHQWUHV HQ TXHVWLRQ GDQV OHV YDULpWpV GLIIXVpHV SDU OHV RUJDQLVDWLRQV QDWLRQDOHV� /HV

H[HPSOHV SULV DX 6RXGDQ HW HQ =DPELH PRQWUHQW TXH OH U{OH GHV RUJDQLVPHV SXEOLFV HW SDUDSXEOLFV GDQV

OD PXOWLSOLFDWLRQ GHV VHPHQFHV SHXW SHUPHWWUH G
DPpOLRUHU O
DFFqV j FHW LQWUDQW�

��� 5HQIRUFHU OH SHUVRQQHO HW OHV LQVWLWXWLRQV GH UHFKHUFKH

'HSXLV OHXU DFFqV j O
LQGpSHQGDQFH� XQ JUDQG QRPEUH GH SD\V DIULFDLQV RQW HQWUHSULV OD UpRUJDQLVDWLRQ

HW OD UHFRQVWUXFWLRQ SURIRQGH GH OHXUV V\VWqPHV GH UHFKHUFKH QDWLRQDX[� 'DQV OHV RUJDQLVDWLRQV GH

UHFKHUFKH QRXYHOOHPHQW pWDEOLHV RX HQ H[SDQVLRQ� OHV LQYHVWLVVHPHQWV GDQV O
LQIUDVWUXFWXUH PDWpULHOOH HW

OHV UHVVRXUFHV KXPDLQHV VRQW VRXYHQW HIIHFWXpV VLPXOWDQpPHQW HW UHSUpVHQWHQW OH SUHPLHU SDV GDQV OH

UpWDEOLVVHPHQW GH O
RUJDQLVDWLRQ LQWpUHVVpH �YRLU HQFDGUp VXU O
2XJDQGD�� &H Q
HVW TXH GHSXLV TXHOTXHV

DQQpHV VHXOHPHQW TXH FHUWDLQV 6HUYLFHV QDWLRQDX[ GH UHFKHUFKH DJULFROH VRQW SDUYHQXV j SRXUVXLYUH GH

IDoRQ WUqV DFWLYH OHV REMHFWLIV GH '77 TX
LOV V
pWDLHQW IL[pV DSUqV O
LQGpSHQGDQFH�
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'X SURJUqV j O
LPSDFW � (WXGHV GH FDV VXU OH PDwV

/D SUHPLqUH pWDSH GDQV OH SURFHVVXV GH '77 YLVDLW OD FROODERUDWLRQ HQWUH OHV RUJDQLVDWLRQV

QDWLRQDOHV HW LQWHUQDWLRQDOHV GH UHFKHUFKH GDQV OH EXW GH FUpHU OD FDSDFLWp QpFHVVDLUH SRXU

SURGXLUH GH QRXYHOOHV WHFKQLTXHV� 3DU H[HPSOH� OD FROODERUDWLRQ HQWUH OH 6HUYLFH GH UHFKHUFKH

DJULFROH GX 0DODZL HW OH &,00<7 D SHUPLV GH FUpHU GHX[ QRXYHOOHV YDULpWpV GH PDwV K\EULGH

TXL RQW GRQQp GH ERQV UpVXOWDWV PrPH SHQGDQW OD VpFKHUHVVH GH ����� &HV YDULpWpV K\EULGHV VRQW

OH SURGXLW G
XQ FURLVHPHQW HQWUH GHV YDULpWpV DQWpULHXUHPHQW GLVSRQLEOHV DX 0DODZL HW XQH

YDULpWp GX &,00<7� $ WUDYHUV O
$IULTXH� �� j �� � GX PDwV FXOWLYp RQW SX rWUH DPpOLRUpV

JUkFH j GHV JHUPRSODVPHV IRXUQLV SDU OHV &HQWUHV LQWHUQDWLRQDX[ GH UHFKHUFKH DJULFROHV�

/HV QRXYHOOHV WHFKQLTXHV� XQH IRLV PLVHV DX SRLQW� VRQW WUDQVIpUpHV DX[ DJULFXOWHXUV� 3DUPL OHV

SUHPLHUV H[HPSOHV GH WUDQVIHUWV� RQ QRWH OD GLIIXVLRQ GH YDULpWpV WHOOHV TXH +��� DX .HQ\D� HW

65�� DX =LPEDEZH� SDUPL FHOOHV UpFHPPHQW GLIIXVpHV HW TXL RQW pWp �GX PRLQV HQ SDUWLH� PLVHV

DXSRLQW GDQV OH FDGUH GH SURMHWV UpDOLVpV VRXV O
pJLGH GH O
$,'� RQ QRWH DX 0DODZL OD YDULpWp

0+�� HW 0+��� OD YDULpWp 6KDED HQ SURYHQDQFH GX =DwUH HW XQ JUDQG QRPEUH G
DXWUHV� /
$,'

D pJDOHPHQW DLGp DX WUDQVIHUW GH YDULpWpV H[LVWDQWHV G
XQ SD\V j O
DXWUH HW G
XQH UpJLRQ j O
DXWUH�

FRPPH O
LQGLTXHQW OHV UpFHQWV WUDYDX[ SRUWDQW VXU
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O
LQWURGXFWLRQ GX 65�� SURYHQDQW GX =LPEDEZH HW GX 7=%3 SURYHQDQW GX 1LJpULD GDQV OHV

UpJLRQV GX SODWHDX $PDGRX HW GH %HQRXH DX &DPHURXQ�

/H WUDQVIHUW HVW FRPSOHW j SDUWLU GX PRPHQW R� OHV DJULFXOWHXUV DGRSWHQW OHV QRXYHOOHV YDULpWpV�

$X .HQ\D HW DX =LPEDEZH� SOXV GH �� � GHV DJULFXOWHXUV GDQV FHUWDLQHV ]RQHV FXOWLYHQW GHV

YDULpWpV DPpOLRUpHV RX K\EULGHV� 7RXWHIRLV� GDQV FHUWDLQV SD\V� F
HVW O
DEVHQFH G
DGRSWLRQ TXL

FRQVWLWXH OH SULQFLSDO REVWDFOH j O
LPSDFW GX '77�

/
DGRSWLRQ GH QRXYHOOHV YDULpWpV SHUPHW G
DPpOLRUHU OD SURGXFWLRQ GX PDwV� FRPPH O
LQGLTXH OD

KDXVVH PR\HQQH GH SURGXFWLRQ GH ��� � HQUHJLVWUpH DX FRXUV GHV �� GHUQLqUHV DQQpHV� (Q

RXWUH� O
DGRSWLRQ GH QRXYHOOHV YDULpWpV SHUPHW G
DPpOLRUHU OD SURGXFWLYLWp� FRPPH O
LQGLTXH

O
DPpOLRUDWLRQ DQQXHOOH PR\HQQH GX UHQGHPHQW HQ $IULTXH VXEVDKDULHQQH� TXL D pWp GH ���� � DX

FRXUV GHV �� GHUQLqUHV DQQpHV� /
DXJPHQWDWLRQ GH OD SURGXFWLRQ HW GX UHQGHPHQW HVW SOXV

VSHFWDFXODLUH GDQV OHV ]RQHV R� OH WDX[ G
DGRSWLRQ HVW SOXV pOHYp� SDU H[HPSOH O
DXJPHQWDWLRQ GH

O
RUGUH GH ��� � GH OD SURGXFWLRQ ORFDOH DVVRFLpH DX[ DFWLYLWpV GH '77 GDQV OD SURYLQFH GH

6KDED 1RUG DX =DwUH�

/
DXJPHQWDWLRQ GH OD SURGXFWLYLWp DJULFROH HQWUDvQH GHV DYDQWDJHV SRXU OHV PpQDJHV DJULFROHV�

&
HVW DLQVL TXH OHV pWXGHV VXU OD UHQWDELOLWp GHV UHFKHUFKHV UpDOLVpHV VXU OH PDwV DX .HQ\D� DX

0DOL HW HQ =DPELH RQW GpPRQWUp TXH OHV DYDQWDJHV WDQJLEOHV GRQW OHV PpQDJHV DJULFROHV RQW

EpQpILFLp RQW QHWWHPHQW GpSDVVp OHV FR�WV GX '77�

/HV DYDQWDJHV GpJDJpV DX SURILW GHV PpQDJHV DJULFROHV V
DFFRPSDJQHQW G
XQ WUDQVIHUW DFFUX GHV

UHVVRXUFHV HW GHV SURGXLWV HQWUH OH VHFWHXU DJULFROH HW OHV VHFWHXUV QRQ DJULFROHV� 3DU H[HPSOH�

GDQV OHV UpJLRQV FRWRQQLqUHV GX 0DOL� OH PDwV TXL pWDLW MXVTXH Oj XQH FXOWXUH GH VXEVLVWDQFH HVW

GHYHQX XQH FXOWXUH FRPPHUFLDOH� SURFXUDQW DLQVL XQ UHYHQX TXH OHV DJULFXOWHXUV SHXYHQW LQYHVWLU

RX SHXYHQW XWLOLVHU SRXU DFKHWHU GHV LQWUDQWV DJULFROHV RX GHV ELHQV GH FRQVRPPDWLRQ QRQ

DJULFROHV�
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2XJDQGD � 'H OD UHFRQVWUXFWLRQ j O
LPSDFW

En Ouganda, la dissolution de la communauté Est-
africaine et l'adoption arbitraire de politiques
macroéconomiques pendant les années 1970,
aggravées par la guerre et les agitations pendant le
début des années 1980, ont entraîné une
désorganisation sérieuse du système de recherche
agricole.  Des installations ont été endommagées et le
matériel volé, les semences pour la reproduction ont
été perdues, les résultats des essais variétaux ont été
effacés et les experts disséminés.  En 1986, la guerre
civile étant terminée, l'USAID a commencé à investir
dans la reconstitution du système de recherche en
Ouganda, suite à un accord conclu en 1984 pour
renforcer l'aptitude du pays en matière d'enseignement
et de recherche.  Dans le cadre du projet de main-
d'oeuvre pour le développement agricole, réalisé par
l'Université d'état de l'Ohio, l'effort s'est concentré sur
la reconstitution de la capacité des recherches sur les
cultures alimentaires à la station de recherche de
Namulonge.  Deux autres stations d'expérimentation,
le bâtiment de la Faculté d'Agriculture de l'Université
de Makerere et la ferme universitaire, ont été remises en état.  Le projet de main-d'oeuvre pour le développement
agricole a également permis de recruter des consultants techniques, d'appuyer la formation à court et long terme de
personnel de recherche, de soutenir l'amélioration de l'enseignement et a aidé à établir un programme de maîtrise en
économie agricole.

La reconstitution du système national de recherche s'est poursuivie grâce à des fonds fournis pour renforcer les
programmes de recherche sur les produits.  En 1987, le programme concernant le maïs a été rétabli, qui portait
principalement sur la reconstitution d'un stock de germoplasmes pour la reproduction et la sélection variétales.  Grâce à
la collecte de variétés locales et d'emprunts auprès d'autres programmes nationaux, le CIMMYT et l'IIAT ont réussi à
reconstituer les stocks de germoplasmes.  Des essais variétaux ont été lancés en 1988 et de nouveaux croisements ont
pu être créés en 1989.  La première variété nouvelle, Longe 1, a été distribuée en septembre 1991 et à l'heure actuelle
les travaux de multiplication se poursuivent pour distribution aux agriculteurs.  On prévoit la distribution en 1994 de
variétés supplémentaires encore améliorées.

Le programme de recherche sur le tournesol a été lancé en 1988, et des essais variétaux ont été effectués avec des
variétés hybrides importées.  En 1989 et 1990, on a procédé à la sélection de la descendance, à des essais en station sur
divers sites et à des essais sur l'exploitation.  Ces travaux ont permis en 1991 de produire et de distribuer aux
agriculteurs une variété Sunfola.  En conjonction avec le programme de multiplication, un projet distinct de l'USAID
(réalisé par « Experiment in International Living ») vise à promouvoir l'établissement et l'adoption de technologie
appropriée pour les activités de pressurage de grains oléagineux au niveau des villages.  Ce programme a contribué à
créer une demande pour la variété Sunfola, laquelle a une plus grande teneur en huile et est plus facile à transformer
que les variétés traditionnelles.  Il a aussi fortement contribué à la distribution de semences améliorées aux
agriculteurs : en 1992, la variété Sunfola a représenté plus de 11 % de la production de tournesol.
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Le programme de recherche sur le soja a été relancé en 1988 grâce à un programme de recoupe sur plusieurs sites.  La
variété ICAL-131 a été diffusée dans certaines régions en 1989 sous le nom NAM 1 et après deux ans d'essais
supplémentaires, sa diffusion a été généralisée en 1991.  Des essais variétaux en cours ont permis d'identifier une autre
variété dont la diffusion est proposée pour l'automne 1992.

De tels progrès en matière d'impact sont encourageants.  Toutefois, l'agriculture en Ouganda continue d'être confrontée
à de sérieuses difficultés.  La poursuite des travaux de recherche est entravée par l'insuffisance des fonds destinés à
financer les coûts de fonctionnement et par des salaires peu élevés qui représentent moins de 50 % de la moyenne des
dépenses alimentaires d'un ménage.  L'impact des activités de sélection variétale se trouve limité par l'insuffisance de la
capacité en matière de multiplication des semences, particulièrement pour les hybrides, et par des services de
vulgarisation inadéquats.  Des chocs macroéconomiques tels que les fluctuations du cours mondial du café (le principal
produit d'exportation de l'Ouganda) et l'absence de marchés de produits satisfaisants viennent aggraver les problèmes. 
Pour remédier à ces derniers, on s'emploie à l'heure actuelle à adopter des mesures d'ajustement structurel, à créer une
Organisation nationale de recherche agricole indépendante et à réhabiliter le programme de multiplication des
semences.

/D FROODERUDWLRQ HQWUH RUJDQLVDWLRQV QDWLRQDOHV� UpJLRQDOHV HW LQWHUQDWLRQDOHV FRQVWLWXH XQ pOpPHQW

LPSRUWDQW GH O
DPpOLRUDWLRQ GH O
HIILFDFLWp GH OD UHFKHUFKH� &RPPH O
LQGLTXH O
H[HPSOH GH O
2XJDQGD�

HOOH FRQWULEXH j UpWDEOLU O
LQIRUPDWLRQ HW j UHPSODFHU OHV VpOHFWLRQV SHUGXHV SHQGDQW OD JXHUUH RX

G
DXWUHV FDWDFO\VPHV� 8Q DXWUH H[HPSOH HVW IRXUQL SDU OH &DPHURXQ� TXL HQ FROODERUDWLRQ DYHF OHV

SURJUDPPHV GH UHFKHUFKH HW GpYHORSSHPHQW FRQFHUQDQW OHV &pUpDOHV YLYULqUHV HQ ]RQHV VHPL�DULGHV

�6$)*5$'� D SHUPLV GH ODQFHU HQ ����� VRLW XQ DQ DSUqV OH ODQFHPHQW GX SURJUDPPH GH UHFKHUFKH

VXU OH QLpEp� GHV HVVDLV VXU O
H[SORLWDWLRQ FRQFHUQDQW XQH QRXYHOOH YDULpWp GH FH SURGXLW� ,O D pWp

SRVVLEOH DX &563 SRXU OH KDULFRW�QLpEp G
LGHQWLILHU XQH YDULpWp j UHQGHPHQW pOHYp HQ UDLVRQ GH

O
LQIRUPDWLRQ SURYHQDQW GHV HVVDLV UpJLRQDX[ GH VpOHFWLRQ HIIHFWXpV SDU O
,,$7� 7RXWHIRLV� DXFXQH

SUpVHQWDWLRQ Q
D pWp IDLWH ORUV GX FROORTXH TXDQW DX[ UDLVRQV SRXU OHVTXHOOHV FHUWDLQV HIIRUWV GH

FROODERUDWLRQ VRQW SOXV HIILFDFHV TXH G
DXWUHV�

��� 5HSRXVVHU OHV OLPLWHV WHFKQRORJLTXHV

/H GpYHORSSHPHQW GH WHFKQLTXHV DPpOLRUpHV SRXU OH WUDQVIHUW DX[ DJULFXOWHXUV HW DXWUHV SDUWLFLSDQWV DX

V\VWqPH DOLPHQWDLUH FRQVWLWXH XQ pOpPHQW HVVHQWLHO GX SURFHVVXV GH '77� $X FRXUV GHV FLQT GHUQLqUHV

DQQpHV� GHV SURJUqV FRQVLGpUDEOHV RQW pWp UpDOLVpV GDQV FH GRPDLQH� /
,&5,6$7 D SDUWLFLSp j OD

GLIIXVLRQ GH �� YDULpWpV DPpOLRUpHV GH VRUJKR HW �� YDULpWpV DPpOLRUpHV GH SHWLW PLO �,&5,6$7��

/
,,$7 D HX UHFRXUV j OD FROODERUDWLRQ SRXU FRRUGRQQHU GHV SURJUDPPHV QDWLRQDX[ GH UHFKHUFKH SDU

O
HQWUHPLVH GHV SURJUDPPHV 6$)*5$' SRXU OH PDwV HW OH QLpEp� &
HVW DLQVL TXH 6$)*5$' D

FRQWULEXp j OD GLIIXVLRQ GH �� YDULpWpV DPpOLRUpHV GH PDwV HW �� YDULpWpV DPpOLRUpHV GH QLpEp� /H

&HQWUH LQWHUQDWLRQDO GH UHFKHUFKH VXU O
DJURIRUHVWHULH �,&5$)� HW OHV 6HUYLFHV QDWLRQDX[ GH UHFKHUFKH

DJULFROH GX %XUXQGL� GX .HQ\D� GX 5ZDQGD HW GH O
2XJDQGD RQW ODQFp HQ ���� GHV DFWLYLWpV HQ

FROODERUDWLRQ GH UHFKHUFKH DJURIRUHVWLqUH SRXU OHV KDXWV SODWHDX[ G
$IULTXH GH O
(VW HW G
$IULTXH

FHQWUDOH �+RHNVWUD�� &HWWH DFWLYLWp HQ FROODERUDWLRQ D SHUPLV G
pWDEOLU HW GH GLIIXVHU VHSW QRXYHOOHV

WHFKQLTXHV SRXU O
$IULTXH GH O
(VW� GRQW GHX[ SRUWDQW VXU OD IHUWLOLWp GHV VROV HW TXDWUH VXU OD

FRQVHUYDWLRQ GHV VROV �YRLU HQFDGUp VXU OD FXOWXUH HQ KDLHV�� /HV WUDYDX[ UpDOLVpV SDU O
$'5$2 GDQV

OHV pFRV\VWqPHV GH PDUpFDJHV GH SDOpWXYLHUV LQGLTXHQW TXH OHV YDULpWpV DPpOLRUpHV GH UL] GRQQHQW XQ

UHQGHPHQW GH �� j �� � VXSpULHXU j FHOXL GHV YDULpWpV ORFDOHV OHV SOXV SHUIRUPDQWHV �$GHVLQD HW

=LQQDK�� /HV DFWLYLWpV HQWUHSULVHV HQ FROODERUDWLRQ SDU OH &,$7 �.LUNE\ HW DXWUHV� RQW SHUPLV GH PHWWUH

DX SRLQW HW GH GLIIXVHU GHSXLV ���� SOXV GH �� QRXYHOOHV YDULpWpV GDQV QHXI SD\V� QRWDPPHQW FHUWDLQV

SD\V TXL DXSDUDYDQW Q
DYDLHQW MDPDLV GLIIXVp XQH YDULpWp DPpOLRUpH GH KDULFRWV� $ O
KHXUH DFWXHOOH� OD

YDULpWp 8PXEDQR� LQWURGXLWH DX VXG GX 5ZDQGD HQ ���� HW SURYHQDQW GH OD EDQTXH GH JHUPRSODVPHV GX



��

/
86$,' DXUDLW VRXKDLWp PDLQWHQLU RX
DFFURvWUH SURJUHVVLYHPHQW OH ILQDQFHPHQW
UpHO GX '77 DJULFROH HQ $IULTXH

&,$7 HVW FXOWLYpH SDU ������ DJULFXOWHXUV VXU ������ KHFWDUHV� /HV HIIHWV SRVLWLIV GHV HIIRUWV GpSOR\pV

SDU OH &,3 HW OHV HIIHWV QpJDWLIV GX PLOGLRX VXU OHV YDULpWpV WUDGLWLRQQHOOHV RQW FRQWULEXp DX

UHPSODFHPHQW SUDWLTXHPHQW WRWDO GHV YDULpWpV GH SRPPHV GH WHUUH G
$IULTXH GH O
(VW DX FRXUV GHV

�� GHUQLqUHV DQQpHV� 6HORQ OHV HVWLPDWLRQV GX &,3� OH WDX[ GH UHQWDELOLWp GH OD UHFKHUFKH HW GH OD

SURGXFWLRQ GH SRPPHV GH WHUUH HW GHV WUDYDX[ GH YXOJDULVDWLRQ GH FH SURGXLW DX %XUXQGL� DX 5ZDQGD HW

DX =DwUH V
pOqYH j �� ��

Cultures en haies : Etude de cas en Afrique de l'Est 

Les cultures successives sur les mêmes terres et l'érosion de
la couche supérieure des sols ont fortement contribué à
l'épuisement des substances nutritives et au déclin
subséquent des rendements des cultures dans la plupart des
systèmes d'utilisation des terres sur les zones alpestres
d'Afrique de l'Est et d'Afrique centrale.  Les rendements du
maïs sur ces terres sont très inférieurs à une tonne à
l'hectare, ... alors que les rendements sur les terres
nouvellement mises en culture peuvent atteindre 4 à
5 tonnes à l'hectare (Hoekstra, p. 2). »  Pour pallier cette
situation, les cultures dérobées en haies ont été évaluées au
cours d'essais en station.  En Ouganda, l'érosion des sols a
pu être réduite de 58 % et l'écoulement de l'eau de 20 %.  En
Ouganda et au Rwanda, les haies ont également créé une
accumulation visible de terres dépassant la hauteur de la
haie.  La technique des cultures en haies permet d'améliorer
le rendement du maïs de 45 % sur les sols acides du Burundi
et de 760 kg à l'hectare par campagne dans la région
occidentale du Kenya.  Après des essais satisfaisants en
station, des essais sur l'exploitation ont été réalisés avec la
participation de 52 agriculteurs dans la région occidentale du
Kenya.  Les effets sur le rendement et la fertilité des sols
sont en cours d'évaluation.

�� 3(563(&7,9(6 '
$9(1,5

&HWWH SDUWLH GX GRFXPHQW SUpVHQWH GHV LGpHV VXU OH PDLQWLHQ G
XQ IOX[ GH WHFKQLTXHV DPpOLRUpHV�

O
LPSDFW GHV WHFKQLTXHV DPpOLRUpHV DLQVL TXH OH VXLYL HW O
pYDOXDWLRQ GH FHV LPSDFWV�

��� 3RXUVXLWH GH O
LQYHVWLVVHPHQW GDQV OH '77 DJULFROH

(WDQW GRQQp O
LPSRUWDQFH GH O
DPpOLRUDWLRQ GH OD

SURGXFWLYLWp DJULFROH GDQV OH SURFHVVXV GH

WUDQVIRUPDWLRQ GH O
DJULFXOWXUH� OD SRXUVXLWH GHV

LQYHVWLVVHPHQWV GDQV OH '77 DJULFROH VH MXVWLILH�

6XU OD EDVH GHV UpVXOWDWV GpFRXODQW GHV

LQYHVWLVVHPHQWV SUpFpGHQWV� OD SUHXYH HVW IRXUQLH

TXH GH WHOV LQYHVWLVVHPHQWV RQW SRUWp OHXUV IUXLWV�

&HWWH FRQVWDWDWLRQ� MRLQWH DX[ SUHXYHV GH O
pYROXWLRQ IDYRUDEOH GH OD SROLWLTXH PDFURpFRQRPLTXH G
XQ
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JUDQG QRPEUH GH SD\V� QRXV DXWRULVH j SUpYRLU TXH OHV LQYHVWLVVHPHQWV IXWXUV SRUWHURQW pJDOHPHQW OHXUV

IUXLWV� (Q FRQVpTXHQFH� O
86$,' VHUD SHXW�rWUH SUrWH j UHSHQVHU VD VWUDWpJLH GHV LQYHVWLVVHPHQWV GDQV

OH GpYHORSSHPHQW HQ $IULTXH HW j PDLQWHQLU RX DFFURvWUH SURJUHVVLYHPHQW OH ILQDQFHPHQW UpHO GX '77

DJULFROH HQ $IULTXH VXEVDKDULHQQH�

��� $PpOLRUHU O
HIILFDFLWp GX '77

1RQREVWDQW OD FRQFOXVLRQ VHORQ ODTXHOOH OHV LQYHVWLVVHPHQWV SUpFpGHQWV GDQV OH '77 RQW HX GHV HIIHWV

VXEVWDQWLHOV� GH WHOV LQYHVWLVVHPHQWV Q
RQW SDV WRXMRXUV pWp XWLOLVpV DYHF XQH HIILFDFLWp RSWLPDOH� 7URLV

IDFWHXUV VRQW LPSRUWDQWV V
DJLVVDQW G
DPpOLRUHU O
HIILFDFLWp DX FRXUV GHV � j �� SURFKDLQHV DQQpHV�

����� 2UGUH GH SULRULWp GDQV OD SRUWpH HW O
pFKHOOH GHV DFWLYLWpV GH '77

8Q V\VWqPH GH UHFKHUFKH HVW XQH HQWUHSULVH LQWHUQDWLRQDOH HQ FROODERUDWLRQ� LQFOXDQW OHV 6HUYLFHV

QDWLRQDX[ GH UHFKHUFKH DJULFROH� OHV &HQWUHV LQWHUQDWLRQDX[ GH UHFKHUFKH DJULFROH� OHV &563� OHV 21*�

OHV XQLYHUVLWpV� OHV RUJDQLVDWLRQV SULYpHV HW G
DXWUHV SDUWLFLSDQWV DX SURFHVVXV GH '77�

,O FRQYLHQW G
DFFRUGHU XQH DWWHQWLRQ j OD GLYLVLRQ GHV WkFKHV HQWUH OHV LQVWLWXWV GH UHFKHUFKH DX VHLQ

G
XQH UpJLRQ GRQQpH� SRXU SHUPHWWUH GH UpDOLVHU GHV pFRQRPLHV G
pFKHOOH GDQV OHV SULQFLSDX[ GRPDLQHV

GH UHFKHUFKH� (WDQW GRQQp OD VLWXDWLRQ EXGJpWDLUH DFWXHOOH HW OD SHUVLVWDQFH GHV SUHVVLRQV GDQV XQ

SURFKH DYHQLU� OHV RUJDQLVDWLRQV QDWLRQDOHV GHYURQW SHXW�rWUH FLEOHU OD PDMRULWp GH OHXUV HIIRUWV VXU XQ

SHWLW QRPEUH GHV REVWDFOHV OHV SOXV LPSRUWDQWV HQ PDWLqUH GH FXOWXUHV� pOHYDJH RX SURGXFWLYLWp WRXW HQ

FRPSWDQW VXU OD FRRSpUDWLRQ SRXU OD PDMHXUH SDUWLH GHV DPpOLRUDWLRQV GDQV OHV SURGXLWV VHFRQGDLUHV

�WRXW HQ PDLQWHQDQW XQ QLYHDX VXIILVDQW GH SDUWLFLSDWLRQ SRXU WLUHU SURILW GHV DFWLYLWpV HQ FROODERUDWLRQ��

/D GpFLVLRQ GH FRQFHQWUHU OHV IRUFHV VXU XQ SHWLW QRPEUH GH FXOWXUHV VHUD G
DXWDQW SOXV HIILFDFH TX
HOOH

VHUD SULVH GLUHFWHPHQW SDU OHV 6HUYLFHV QDWLRQDX[ GH UHFKHUFKH DJULFROH SOXW{W TXH G
rWUH LPSRVpH SDU

GHV RUJDQLVDWLRQV RX GRQDWHXUV H[WHUQHV�

6LPXOWDQpPHQW DYHF OD FRQFHQWUDWLRQ GHV RUJDQLVDWLRQV QDWLRQDOHV VXU XQ SOXV SHWLW QRPEUH GH SURGXLWV

DJULFROHV� LO VHUD SRVVLEOH GH GLYHUVLILHU OD SRUWpH GHV DFWLYLWpV GH '77 SRXU FKDTXH SURGXLW DILQ

G
LQFOXUH GHV DFWLYLWpV SRVW�UpFROWH� $ O
KHXUH DFWXHOOH� XQ JUDQG QRPEUH G
RUJDQLVDWLRQV GH UHFKHUFKH

V
\ HPSORLHQW� /D GLYHUVLILFDWLRQ SRXU LQFOXUH GHV DFWLYLWpV GH '77 SRVW�UpFROWH DPpOLRUH O
HIILFDFLWp

GH GHX[ IDoRQV � WRXW G
DERUG� HOOH DFFURvW OH QRPEUH GH FRQVRPPDWHXUV HW�RX O
DPSOHXU GHV DYDQWDJHV

UHWLUpV SDU OHV FRQVRPPDWHXUV HQ IRXUQLVVDQW GHV SURGXLWV DJULFROHV VSpFLILTXHPHQW DGDSWpV DX[ EHVRLQV

GHV FRQVRPPDWHXUV� (QVXLWH� GDQV FHUWDLQV FDV� HOOH HVW VXVFHSWLEOH G
DWWLUHU XQ QLYHDX SOXV pOHYp GH

FRPSOpPHQWDULWp HQWUH RUJDQLVDWLRQV QDWLRQDOHV HW RUJDQLVDWLRQV LQWHUQDWLRQDOHV� 3DU H[HPSOH� VL OHV

RUJDQLVDWLRQV LQWHUQDWLRQDOHV IRXUQLVVHQW XQ IOX[ UpJXOLHU GH JHUPRSODVPHV RX GH YDULpWpV DPpOLRUpHV�

OHV RUJDQLVDWLRQV QDWLRQDOHV SRXUURQW DORUV FRQFHQWUHU OHXU HIIRUW VXU OH VWRFNDJH� OH WUDQVSRUW GHSXLV OHV

]RQHV GH SURGXFWLRQ H[FpGHQWDLUH MXVTX
DX[ ]RQHV GH GpILFLW DOLPHQWDLUH� RX VXU G
DXWUHV DFWLYLWpV SRVW�

UpFROWH TXL RQW SRXU HIIHW G
DFFURvWUH OD YDOHXU DMRXWpH GDQV OH VHFWHXU DOLPHQWDLUH�

/
pWDEOLVVHPHQW G
XQ RUGUH GH SULRULWp GDQV OD SRUWpH HW O
pFKHOOH GHV DFWLYLWpV GH '77� OD YLDELOLWp

ILQDQFLqUH HW OD YLDELOLWp DJULFROH VRQW VXVFHSWLEOHV G
DPpOLRUHU O
HIILFDFLWp GHV DFWLYLWpV GH '77� /H

FROORTXH V
HVW SDUWLFXOLqUHPHQW GLVWLQJXp SDU OD FRQVWDWDWLRQ G
XQ PRXYHPHQW YHUV XQH SHUVSHFWLYH

VHFWRULHOOH SDU SURGXLW UHSUpVHQWDQW OD SURFKDLQH pWDSH ORJLTXH YHUV O
LQFOXVLRQ GDQV O
RUGUH GX MRXU GX

'77 GH FRQVLGpUDWLRQV GDYDQWDJH D[pHV VXU OD GHPDQGH�

����� 9LDELOLWp ILQDQFLqUH
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/HV RUJDQLVDWLRQV GHYURQW DVVXUHU OD
YLDELOLWp j ORQJ WHUPH GH OHXU EDVH GH
UHVVRXUFHV KXPDLQHV HQ OLPLWDQW OD
GLPLQXWLRQ QDWXUHOOH GHV HIIHFWLIV HW HQ
UHPSODoDQW OHV H[SHUWV TXL OHV TXLWWHQW
SRXU G
DXWUHV HPSORLV HW HQ DPpOLRUDQW OHXU
DSWLWXGH j SURGXLUH XQ LPSDFW IDFH DX[

/HV RUJDQLVDWLRQV HW UpVHDX[ GH UHFKHUFKH

GRLYHQW VH SHQFKHU VXU OD TXHVWLRQ GH YLDELOLWp�

TXL UHFRXYUH XQ YDVWH GRPDLQH� 'DQV OD

VLWXDWLRQ EXGJpWDLUH DFWXHOOH� OD YLDELOLWp

ILQDQFLqUH HVW XQ pOpPHQW FULWLTXH� ,O LPSRUWH

TXH OHV RUJDQLVDWLRQV SXEOLTXHV H[DPLQHQW OD

TXHVWLRQ GH VDYRLU VL OHV VRXUFHV GH ILQDQFHPHQW

FRQWLQXHURQW G
rWUH VXIILVDQWHV DX FRXUV GHV GHX[

j WURLV SURFKDLQHV GpFHQQLHV HW TXHOV UpVXOWDWV

OHVGLWHV RUJDQLVDWLRQV GRLYHQW SURXYHU SRXU

SRXYRLU PDLQWHQLU RX DFFURvWUH OHV IRQGV DOORXpV

SDU FHV VRXUFHV� ,O VHUDLW pJDOHPHQW ERQ TX
HOOHV HQYLVDJHQW G
DXWUHV PpFDQLVPHV GH ILQDQFHPHQW�

QRWDPPHQW OD FROODERUDWLRQ DYHF OH VHFWHXU SULYp� GHV WD[HV j OD SURGXFWLRQ RX j OD FRQVRPPDWLRQ DLQVL

TXH GHV FKDUJHV j O
XVDJHU RX GHV FRPPLVVLRQV GH VHUYLFH� (OOHV SRXUUDLHQW pJDOHPHQW H[DPLQHU OD

SRVVLELOLWp G
DGRSWHU GHV PHVXUHV GH UpGXFWLRQ GHV FR�WV VXVFHSWLEOHV G
DFFURvWUH SOXW{W TXH G
HQWUDYHU

O
HIILFDFLWp GHV DFWLYLWpV GH '77� ,O VHUD SHXW�rWUH QpFHVVDLUH SRXU DWWHLQGUH GH WHOV REMHFWLIV G
DFFURvWUH

OHV VDODLUHV� G
DPpOLRUHU OHV EXGJHWV GH IRQFWLRQQHPHQW HW GH GpSODFHPHQW� G
pODUJLU OHV XQLWpV VRFLR�

pFRQRPLTXHV HW DXWUHV GpSHQVHV� 6LPXOWDQpPHQW� OHV RUJDQLVDWLRQV HW OHV UpVHDX[ QRXYHDX[ GHYURQW

IDLUH OHXUV SUHXYHV HW pWDEOLU XQH WUDGLWLRQ G
LPSDFW SRXU SRXYRLU GHYHQLU XQ pOpPHQW SHUPDQHQW GH OD

UHFKHUFKH DJULFROH HQ $IULTXH�

����� 9LDELOLWp DJULFROH

/H V\VWqPH DJULFROH GDQV OHTXHO OHV RUJDQLVDWLRQV GH '77 IRQFWLRQQHQW GRLW pJDOHPHQW rWUH YLDEOH�

&HUWHV� LO HVW LPSpUDWLI G
pWDEOLU GHV WHFKQRORJLHV DJULFROHV DPpOLRUpHV� 7RXWHIRLV� FH VHUDLW XQH HUUHXU

GH SRXUVXLYUH XQ HIIHW LPPpGLDW DX[ GpSHQV GH OD EDVH GHV UHVVRXUFHV QDWXUHOOHV� /
pYDOXDWLRQ

G
DFWLYLWpV SRWHQWLHOOHV GH '77 GHYUD WHQLU FRPSWH QRQ VHXOHPHQW GHV JDLQV SpFXQLHUV SRWHQWLHOV PDLV

pJDOHPHQW GHV HIIHWV VXU OD VWUXFWXUH VRFLDOH� O
HQYLURQQHPHQW HW DXWUHV REMHFWLIV HW SULRULWpV QDWLRQDX[�

��� $PpOLRUHU O
pYDOXDWLRQ GH O
LPSDFW

,O HVW GHPDQGp DX[ RUJDQLVDWLRQV GH UHFKHUFKH HW DXWUHV RUJDQLVDWLRQV GH '77 GH GpPRQWUHU O
LPSDFW

VXU OD SRSXODWLRQ HW OHV SURJUqV UpDOLVpV GDQV OH GpYHORSSHPHQW G
pFRQRPLHV PRLQV DYDQFpHV� FH TXL

FRQVWLWXH XQH GpPDUFKH WRXW j IDLW RSSRVpH j FHOOH GHV DQQpHV ����� GXUDQW OHVTXHOOHV OHV TXHVWLRQV GH

UHVSRQVDELOLWp pWDLHQW DX SUHPLHU UDQJ� &HWWH QRXYHOOH GpPDUFKH H[LJH XQ H[DPHQ SOXV DSSURIRQGL GX

VRUW GHV WHFKQLTXHV DPpOLRUpHV XQH IRLV TX
HOOHV TXLWWHQW OD VWDWLRQ GH UHFKHUFKH� /HV LPSDFWV DX QLYHDX

GHV SRSXODWLRQV� TX
LOV VRLHQW UpVXPpV GDQV XQ WDX[ GH UHQWDELOLWp pFRQRPLTXH RX HQ WHUPHV GH UHYHQX

RX DXWUHV LQGLFDWHXUV� QH VDXUDLHQW rWUH pYDOXpV VDQV LQIRUPDWLRQ TXDQW j OD SRUWpH �QRPEUH

G
XWLOLVDWHXUV� HW DX GHJUp �LQWHQVLWp G
XWLOLVDWLRQ� G
DGRSWLRQ GHV WHFKQLTXHV DPpOLRUpHV HW TXDQW j O
HIIHW

GHVGLWHV WHFKQLTXHV VXU OHV FR�WV HW UpVXOWDWV GH SURGXFWLRQ� (Q JpQpUDO� OH FDOFXO GX WDX[ GH UHQWDELOLWp

HVW VHQVLEOH DX[ K\SRWKqVHV HQ PDWLqUH G
DGRSWLRQ� (Q FH TXL FRQFHUQH OD UHFKHUFKH VXU OHV YDULpWpV GH

FXOWXUHV RX GH SURGXFWLRQ DQLPDOH� LO LPSRUWH GH UpXQLU GHV GRQQpHV VXU O
DGRSWLRQ SDU YDULpWp� VDQV

TXRL LO SRXUUDLW rWUH LPSRVVLEOH GH GLVWLQJXHU OD JpQpUDOLVDWLRQ HW O
LPSDFW GH OD QRXYHOOH YDULpWp

DPpOLRUpH GH FHX[ GHV YDULpWpV GLIIXVpHV SUpFpGHPPHQW� 'H PrPH� OHV GRQQpHV FRQFHUQDQW OHV

PpWKRGHV DJULFROHV VRQW LPSRUWDQWHV V
DJLVVDQW GH FDOFXOHU O
LPSDFW GX '77 DJURQRPLTXH� ,O IDXGUD

pJDOHPHQW LGHQWLILHU DYHF VRLQ O
LPSDFW QHW GX '77 VXU O
pYROXWLRQ GH OD SURGXFWLYLWp� SDU FRPSDUDLVRQ

DYHF WRXV FKDQJHPHQWV TXL VH VHUDLHQW SURGXLWV HQ O
DEVHQFH GHV LQYHVWLVVHPHQWV GDQV OH '77�
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/HV LPSDFWV VXU OHV SRSXODWLRQV QH SHXYHQW
SDV rWUH pYDOXpV VDQV LQIRUPDWLRQ TXDQW j
OD SRUWpH HW DX GHJUp G
DGRSWLRQ GHV
WHFKQLTXHV DPpOLRUpHV HW TXDQW DX[ HIIHWV
GH FHV WHFKQLTXHV VXU OD SURGXFWLRQ�

/H FROORTXH V
HVW SHXW�rWUH FDUDFWpULVp
SDUWLFXOLqUHPHQW SDU XQ PRXYHPHQW YHUV
XQH DSSURFKH VHFWRULHOOH SDU SURGXLW�
FRQVWLWXDQW OD SURFKDLQH pWDSH ORJLTXH YHUV
O
LQFOXVLRQ GDQV O
RUGUH GX MRXU GX '77
G
XQ SOXV JUDQG QRPEUH GH FRQVLGpUDWLRQV
D[pHV VXU OD GHPDQGH�

,O LPSRUWH� SRXU VXLYUH O
LPSDFW� GH VH SODFHU

GDQV OD SHUVSHFWLYH VHFWRULHOOH SDU SURGXLW

DJULFROH� pWDQW GRQQp TXH OHV REVWDFOHV RX OHV

SRLQWV G
LPSDFW SHXYHQW VH VLWXHU HQ GHKRUV GH

O
H[SORLWDWLRQ� GDQV OD FRPPHUFLDOLVDWLRQ� OH

WUDLWHPHQW RX OD GHPDQGH GHV FRQVRPPDWHXUV�

6L O
REMHFWLI SRXUVXLYL YLVH O
DPpOLRUDWLRQ GH OD

SURGXFWLYLWp GDQV XQH ILOLqUH GRQQpH� LO SRXUUDLW

rWUH SUpIpUDEOH GH FLEOHU OD UHFKHUFKH SULRULWDLUH

QRQ VXU O
DXJPHQWDWLRQ GH OD SURGXFWLRQ VXU O
H[SORLWDWLRQ PDLV SOXW{W VXU O
DPpOLRUDWLRQ GH OD

FRPPHUFLDOLVDWLRQ GX WUDLWHPHQW GH FHWWH SURGXFWLRQ GH IDoRQ j PLHX[ VDWLVIDLUH OHV SUpIpUHQFHV GX

FRQVRPPDWHXU� RX VXU OD PRGLILFDWLRQ GHV W\SHV GH FXOWXUHV RX GH SURGXFWLRQ DQLPDOH FRQIRUPpPHQW j

OD GHPDQGH H[SULPpH SDU OHV FRQVRPPDWHXUV�

��� 3HUVSHFWLYHV G
DYHQLU

0DOJUp OD FRQVWDWDWLRQ G
XQ LPSDFW GDQV GHV FRQGLWLRQV GpIDYRUDEOHV HW OD UpFHQWH DPpOLRUDWLRQ GH FHV

FRQGLWLRQV� O
DYHQLU GX '77 HQ $IULTXH VXEVDKDULHQQH Q
HVW SDV VDQV SUREOqPHV� 8Q FHUWDLQ QRPEUH

GH TXHVWLRQV� LQWHUQHV DXVVL ELHQ TX
H[WHUQHV j O
RUJDQLVDWLRQ GX '77� RQW pWp GLVFXWpHV ORUV GX

FROORTXH� 8Q JUDQG QRPEUH GH FHV TXHVWLRQV� QRWDPPHQW OH IDLEOH QLYHDX GHV VDODLUHV HW OH WDX[ pOHYp

GH URWDWLRQ GHV H[SHUWV TXL HQ GpFRXOH� RQW pJDOHPHQW pWp GLVFXWpHV GDQV G
DXWUHV UpXQLRQV HW� GX PRLQV

HQ SULQFLSH� OHV VROXWLRQV SDUDLVVHQW VLPSOHV�

/H FROORTXH V
HVW SHXW�rWUH FDUDFWpULVp

SDUWLFXOLqUHPHQW SDU XQ PRXYHPHQW YHUV XQH

DSSURFKH VHFWRULHOOH SDU SURGXLW� FRQVWLWXDQW OD

SURFKDLQH pWDSH ORJLTXH YHUV O
LQFOXVLRQ GDQV

O
RUGUH GX MRXU GX '77 G
XQ SOXV JUDQG QRPEUH

GH FRQVLGpUDWLRQV D[pHV VXU OD GHPDQGH� /HV

FRQVLGpUDWLRQV D[pHV VXU OD GHPDQGH UHIOqWHQW OHV

FDUDFWpULVWLTXHV GHV WHFKQLTXHV HW SURGXLWV

DJULFROHV TXL VRQW OH SOXV LPSRUWDQWHV SRXU FHX[

TXL DGRSWHQW OHV WHFKQLTXHV HW SRXU OHV

FRQVRPPDWHXUV GHV SURGXLWV� /D UHFKHUFKH VXU

OHV V\VWqPHV G
H[SORLWDWLRQ HW OHV DSSURFKHV D[pHV VXU O
DJULFXOWHXU RQW pWp FRQoXHV SRXU DLGHU j

LGHQWLILHU OHV SUpIpUHQFHV GHV DJULFXOWHXUV V
DJLVVDQW G
DGRSWHU OHV WHFKQLTXHV DPpOLRUpHV� /
DSSURFKH

IRQGpH VXU OHV ILOLqUHV DJULFROHV LQFRUSRUH GHV FRQVLGpUDWLRQV GH OD GHPDQGH pPDQDQW GHV

FRQVRPPDWHXUV GH SURGXLWV DJULFROHV� (OOH FRPSOqWH O
DSSURFKH IRQGpH VXU O
H[SORLWDWLRQ GX IDLW

TX
HOOH H[DPLQH OH VRUW GHV SURGXLWV DJULFROHV j SDUWLU GX PRPHQW R� LOV TXLWWHQW O
H[SORLWDWLRQ� (OOH

IRXUQLW XQ JXLGH TXDQW DX[ FDUDFWpULVWLTXHV GHV SURGXLWV DX[TXHOOHV V
DWWDFKHQW OHV DJHQWV GH WUDLWHPHQW�

OHV GLVWULEXWHXUV HW OH FRQVRPPDWHXU ILQDO� $ PHVXUH TXH OH VHFWHXU DJULFROH VH WUDQVIRUPH HW TXH

O
pFRQRPLH V
DSSXLH GDYDQWDJH VXU OHV PDUFKpV SRXU OLYUHU GHV SURGXLWV DJULFROHV j XQ QRPEUH FURLVVDQW

GH FRQVRPPDWHXUV HQ GHKRUV GHV H[SORLWDWLRQV� O
DSSURFKH VHFWRULHOOH SDU SURGXLW MRXH XQ U{OH GH SOXV

HQ SOXV LPSRUWDQW HQ WDQW TX
LQVWUXPHQW GH PDLQWLHQ GH OD UHODWLRQ HQWUH OD GHPDQGH GX FRQVRPPDWHXU

HW OD SURGXFWLRQ DJULFROH�
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5()(5(1&(6

$GHVLQD� $� DQG =LQQDK� ����� �([�3RVW $VVHVVPHQW RI WKH $GRSWLRQ DQG ,PSDFWV RI 0RGHUQ

0DQJURYH 6ZDPS 5LFH 9DULHWLHV LQ :HVW $IULFD�� 3DSHU SUHVHQWHG DW 7KH 068�$,' 6\PSRVLXP

RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� 2FW� ������ �����

:DVKLQJWRQ� '�&�

$KPHG� 0�� 6DOLK� $� DQG 6DQGHUV� -�� ����� �7KH ,PSDFW RI +DJHHQ�'XUD , LQ 6XGDQ�� 3DSHU

SUHVHQWHG DW 7KH 6\PSRVLXP RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ

$IULFD� 2FW� ������ ����� :DVKLQJWRQ� '�&�

*LOEHUW� (�� 3KLOOLSV� /�� 5REHUWV� :�� 6PDOH� 0�� 6DUFK� 0� DQG 6WURXG� $�� ����� �0DL]H 5HVHDUFK

,PSDFW LQ $IULFD� 7KH 2EVFXUHG 5HYROXWLRQ�� 5HSRUW SUHSDUHG IRU WKH $IULFD %XUHDX RI 86$,'�

+RHNVWUD� '�� ����� �7KH $JURIRUHVWU\ 5HVHDUFK 1HWZRUN IRU WKH +LJKODQGV RI (DVW DQG &HQWUDO

$IULFD�� 3DSHU SUHVHQWHG DW 7KH 6\PSRVLXP RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO

7UDQVIRUPDWLRQ LQ $IULFD� 2FW� ������ ����� :DVKLQJWRQ� '�&�

,&5,6$7� ����� �,&5,6$7
V 5HVHDUFK DQG $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD�� 3DSHU SUHVHQWHG

DW 7KH 6\PSRVLXP RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� 2FW�

������ ����� :DVKLQJWRQ� '�&�

.LUNE\� 5�� ����� �,PSDFW RI WKH (DVWHUQ $IULFD %HDQ 5HVHDUFK 1HWZRUN RQ 5HVHDUFK 3ULRULWLHV�

1DWLRQDO 5HVHDUFK DQG )DUPHUV�� 3DSHU SUHVHQWHG DW 7KH 6\PSRVLXP RQ WKH ,PSDFW RI

7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� 2FW� ������ ����� :DVKLQJWRQ� '�&�

1\DULER�5REHUWV� )� DQG 2VSLQD� (�� ����� �0HWKRGRORJLHV DQG ,PSDFWV RI 6PDOO 5XPLQDQW

7HFKQRORJLHV RQ 6PDOO )DUP 6\VWHPV LQ .HQ\D�� 3DSHU SUHVHQWHG DW 7KH 6\PSRVLXP RQ WKH

,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� 2FW� ������ ����� :DVKLQJWRQ�

'�&�

2HKPNH� -�� ����� �7HFKQRORJ\� ,PSDFW DQG $JULFXOWXUDO 7UDQVIRUPDWLRQ� /HVVRQV /HDUQHG IURP

,PSDFW 6WXGLHV�� 3DSHU SUHVHQWHG DW 7KH 6\PSRVLXP RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ

$JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� 2FW� ������ ����� :DVKLQJWRQ� '�&�

6FKZDUW]� /�� 6WHUQV� -�� 2HKPNH� -�� ����� �(FRQRPLF 5HWXUQV WR &RZSHD 5HVHDUFK� ([WHQVLRQ� DQG

,QSXW 'LVWULEXWLRQ LQ 6HQHJDO�� $JULFXOWXUDO (FRQRPLFV�� ����������
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$11(;( �� /,67( '(6 3$57,&,3$176

/DZUHQFH $EHO 86$,' 5	'�(,'�5$'

$NLQZXPL $GHVLQD :$5'$

0DUJLH $LPHU\ 068

0XVR $NDSHOZD +RZDUG 8QLY�

)UDQN $OHMDQGUR 86$,'�5	'�32/

(OL]DEHWK $OOUHG 1$68/*&

3DW %DUQHV�0F&RQQHOO %HDQ�&RZSHD &563�068

5LFN %HQQHWW

5REHUW %HUWUDP 86$,' 5	'�$*5�,$5&

5LFKDUG %HUQVWHQ 068

+DLOX %H\HQH (WKLRSLD

2XHQGHED %RWRURX ,15$1� 1LJHU

'XQFDQ %RXJKWRQ 068

/XNDV %UDGHU ,,7$�1LJHULD

'RXJODV %URZQ 86$,'

.HQQHWK %URZQ &,3

$QV %XUJHWW 86$,'

'HUHN %\HUOHH &,00<7

&KHU\O &KULVWHQVHQ 86'$�(56

*DU\ &RKHQ 86$,' $)5�$576�)$5$

(ULF &UDZIRUG 068

'DYLG *� &XPPLQV 8QLY� RI *HRUJLD

5DOSK &XPPLQJV 86$,' 5	'�$*5�,$5&

'DQD 'DOU\PSOH 86$,' 5	'�$*5�,$5&

5RQ 'DQLHO 86$,' $)5�6:$

-RKQ 'D\ 86'$�(56�5,'
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$UWKXU 'RPPHQ 86'$�(56�5,'

'DQLHO 'ZRUNLQ 86$,' $)5�$576�)$5$

*HRUJHV 'LPLWKH 068

+RZDUG (OOLRWW ,61$5

0DUN (UEDXJK 2KLR 6WDWH 8QLY

0LFKDHO )XFKV�&DUVFK 86$,' $)5�$576�)$5$

9DVDQW *DQGKL ,)35,

*HRUJH *DUGQHU 86$,' $)5�$576�)$5$

0DWKXULQ *EHWLERXR /D %DQTXH PRQGLDOH

(ORQ *LOEHUW &RQVXOWDQW

5REHUW *XUHYLFK 6$15(0 &563

9LUJLQLD +DPPHOO 1$68/*&

'DYLG +DQVHQ 2KLR 6WDWH 8QLY�

5RJHU +DQVRQ 1RUWK &DUROLQD 6WDWH 8QLY�

%LOO +DUJURYH 86$,' $)5�$576�)$5$

7KRPDV +HUOHK\ 86$,' $)5�$576�)$5$

-RKQ +LFNV 86$,' '$$�$)5

-HII +LOO 86$,' $)5�$576�)$5$

3HWHU +REE\ 86$,' $)5�$576�)$5$ �$0(; ,QW
O��

'LUN +RHNVWUD ,&5$)

-DQH +RSNLQV ,)35,

+DUU\ +RUWLN 86$,' 5	'�$*5�$3

$ODQ +XUGXV 86$,' 5	'�$*5

3DW ,VPDQ 86$,'�5	'�(,'

'U� -DOORK 63$$5
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9DOHQWLQH -DPHV 86$,' 5	'�8&

:P� )UHGHULFN -RKQVRQ 86$,' %,)$'(&�8&

7� 'DYLG -RKQVWRQ 86$,' 5	'�(,'

$QQ -XGG (FRQRPLF *URZWK &HQWHU� <DOH 8QLY�

5RJHU .LUNE\ &,$7

(DUO .LVVHQJHU ,,, 86$,' $)5�21,

:DOWHU .QDXVHQEHUJHU 86$,' $)5�$576�)$5$

6KXEK .XPDU ,)35,

%HUQDUG .XSIXPD 068

0DUWLQ .\RPR 6$&&$5 � %RWVZDQD

+LUDP /DUHZ 86$,'

-HIIUH\ /HH 86$,'

&DUROOH /HYLQ 86$,'

5LWD /DNHU�2MRN 068

0HODQHH /RZGHUPLON 86$,' $)5�$576�)$5$

.HQ /\YHUV 86$,' 5	'�$*5

'RQ 0F&OHOODQG 86$,'

0LNH 0F*DKXH\ 86$,' $)5�$576�)$5$

'DYLG 0DNDQGD 068

9DOHQWLQD 0D]]XFDWR 068

:HQGHOO 0RUVH 86$,' 5	'�8&

0LOOLH 0RUWRQ 86$,' $)5�$576�)$5$

'U� 0XJHUZD 0DNHUHUH 8QLYHUVLW\� 8JDQGD

'U� 0XNLLEL 0LQLVWqUH GH O
DJULFXOWXUH� 2XJDQGD

:DWVRQ 0ZDOH 0LQLVWqUH GH O
DJULFXOWXUH� =DPELH

/HZLV 0\JKRJKR ,&5,6$7
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0RKDPHG 1RRU

)DQQ\ 1\DULER�5REHUWV :,152&. ,QWHUQDWLRQDO

-DPHV 2HKPNH 068

'U� 2NHGL 8JDQGD

'U� 3DFKLFR &,$7

&KDQGUD 3DWWDQD\DN /D %DQTXH PRQGLDOH

3HWHU 3HH 63$$5

7LPRWK\ 3KLOOLSV 7H[DV $	0

6KLUOH\ 3U\RU 86$,'

+DUU\ 5HD 86$,' 5	'�$*5

&XUW 5HLQWVPD 86$,' $)5�$576�)$5$

&KDUOHV 5HQDUG ,&5,6$7

*OHQQ 5RJHUV 86$,' 5('62�:&$

-RVH /XLV 5XHGD &,3

-RVHSK 5XVLNH 068

-DPHV 5\DQ ,&5,6$7

-RKQ 6DQGHUV 3XUGXH 8QLY�

0DULH�7KHUHVH 6DUFK

$KPHGRXO %DVKLU 6DUU 7H[DV $	0

'DYLG 6FKURHGHU 86$,' 5	'�$*5

0DU\ 6FKXO] 068

6KDKOD 6KDSRXUL 86'$�(56

(PP\ 6LPPRQV 86$,'

&KDUOHV 6ORJHU 86$,' 5	'�$*5

'DUO 6Q\GHU 8QLY� RI *HRUJLD

6ROLER 6RPH 6$15(0 &563
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0�6� 6RPSR�&HVVD\ 0DOL�,16$+

/RXLVH 6SHUOLQJ &,$7

-RKQ 6WDDW] 068

*ORULD 6WHHOH 86$,' 5	'�(,'�5$'

-RKQ 6WHHOH 86$,' $)5�$576�)$5$

-DPHV 6WHUQV 068

%HQ 6WRQHU 86$,' $)5�$576�)$5$

0RXVVD '� 7UDRUH 0DOL � ,QVWLWXW G
pFRQRPLH UXUDOH

7VKLNDOD 7VKLEDND ,)35,

&RUULQH 9DOGLYLD 8QLY� RI 0LVVRXUL

5DOSK YRQ .DXHWKDZQ ,/&$

-RKQ :DOVK ,/&$

:LOOLDP 3KLOOLS :DUUHQ 86$,' 5	'�$*5�$3

0LNH :HEHU 068

-HUU\ :ROJLQ 86$,' $)5�$576

-RKQ <RKH ,176250,/
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�7KH )XWXUH RI $�,�'� ,QYHVWPHQW LQ $JULFXOWXUDO 5HVHDUFK�� 5LFKDUG %LVVHOO� $$�5	'� -HUU\

:ROJLQ� $)5�$576�

�$ 5HWURVSHFWLYH 9LHZ RI $�,�'� ,QYHVWPHQW LQ $JULFXOWXUDO 5HVHDUFK LQ 6XE�6DKDUDQ $IULFD�� &KHU\O

&KULVWHQVHQ� 86'$�(56

�:KDW LV $JULFXOWXUDO 7UDQVIRUPDWLRQ"�� -RKQ 6WDDW]� 068

�0DL]H 5HVHDUFK LQ $IULFD� 7KH 2EVFXUHG 5HYROXWLRQ�� (ORQ *LOEHUW

�$FWXDO DQG 3RWHQWLDO ,PSDFWV RI $YDLODEOH 0DL]H 7HFKQRORJ\�� 'HUHN %\HUOHH� &,00<7

�,PSDFWV RI 0DQJURYH 6ZDPS 5LFH 5HVHDUFK�� $NLQ $GHVLQD� :$5'$

�7HFKQRORJ\� ,PSDFW DQG $JULFXOWXUDO 7UDQVIRUPDWLRQ� /HVVRQV /HDUQHG IURP ,PSDFW 6WXGLHV�� -LP

2HKPNH� 068�

�(YLGHQFH RQ WKH ,PSDFW RI 5HVHDUFK RQ 5HJLRQDO 3URGXFWLYLW\�� $QQ -XGG� <DOH 8QLYHUVLW\�

�&HUHDO *UDLQV LQ 1LJHU�� 9DOHQWLQD 0D]]XFDWR�

�7KH (FRV\VWHP $SSURDFK WR ,PSURYLQJ 5HVHDUFK 3URJUDPPLQJ�� 5RJHU +DQVRQ� 7URSVRLOV &563�

�&RZSHD LQ &DPHURRQ�� -DPHV 6WHUQV� 068�

�0DL]H LQ 0DOL�� 'XQFDQ %RXJKWRQ� 068�

�7KH ,PSDFW RI .HQ\DQ :KHDW 5HVHDUFK�� 'DYLG 0DNDQGD�

�7KH ,PSDFW RI 86$,'�6XSSRUWHG 5HVHDUFK RQ 0DL]H DQG 2LOVHHGV LQ 8JDQGD� ������������ 5LWD

/DNHU�2MRN�

�7KH ,PSDFW RI +DJHHQ�'XUD , LQ 6XGDQ�� 0RKDPPHG $KPHG DQG -RKQ 6DQGHUV� ,176250,/�

�=DPELD ,PSDFW 6WXG\�� (ULF &UDZIRUG� 068�

�86$,'�$IULFD %XUHDX 'UDIW 6WUDWHJLF )UDPHZRUN IRU 7HFKQRORJ\ 'HYHORSPHQW DQG 7UDQVIHU�� -HII

+LOO� $)5�$576�)$5$�

�7KH 6XEVHFWRU $SSURDFK� $VVLVWDQFH ZLWK ,PSDFW $VVHVVPHQW�� 5LFKDUG %HUQVWHQ� 068�

�,QVWLWXWLRQ %XLOGLQJ DQG ,QVWLWXWLRQDOL]LQJ ,PSDFW $VVHVVPHQW�� -RKQ <RKH� ,176250,/�

�,PSURYLQJ 5HVHDUFK 'HVLJQ 7KURXJK 6RFLDO 6FLHQFH (YDOXDWLRQ�� )DQQ\ 1� 5REHUWV� :LQURFN

,QWHUQDWLRQDO�
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�,QVWLWXWLRQDOL]LQJ SODQQLQJ� PRQLWRULQJ� DQG HYDOXDWLRQ WR VHUYH 1$56
 QHHGV�� +RZDUG (OOLRWW�

,61$5�

�,PSDFW RI 6WUXFWXUDO $GMXVWPHQW RQ 7HFKQRORJ\ $GRSWLRQ� ,PSOLFDWLRQV IRU 5HVHDUFK 'HVLJQ��

$UXWKHU 'RPPHQ� 86'$�(56�

�,&5,6$7
V 5HVHDUFK DQG $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD�� &KDUOHV 5HQDUG�

�$VVHVVPHQW RI 5HVXOWV IURP 7KUHH &ROODERUDWLYH 5HVHDUFK 1HWZRUNV LQ 6XE�6DKDUDQ $IULFD�� /XNDV

%UDGHU�

�$ 5DSLG ,PSDFW $VVHVVPHQW RI 9HUWLVRO 7HFKQRORJ\�� -RKQ :DOVK�

�7KH $JURIRUHVWU\ 5HVHDUFK 1HWZRUN IRU WKH +LJKODQGV RI (DVW DQG &HQWUDO $IULFD�� 'LUN +RHNVWUD�

�,PSDFW RI WKH (DVWHUQ $IULFD %HDQ 5HVHDUFK 1HWZRUN RQ 5HVHDUFK 3ULRULWLHV� 1DWLRQDO 5HVHDUFK DQG

)DUPHUV�� 5� $� .LUNE\� &�6� :RUWPDQQ� +�(� *ULGOH\� &,$7�

�7KH 35$3$&( 1HWZRUN� &,3�1$56 &ROODERUDWLRQ IRU 6XVWDLQDEOH $JULFXOWXUDO 3URGXFWLRQ LQ

$IULFD�� -RVH /XLV 5XHGD� &,3�
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$ELGRJXQ� $�� ����� �&RFRD 5HVHDUFK LQ 1LJHULD� $Q ([�3RVW ,QYHVWPHQW $QDO\VLV�� 1LJHULDQ

-RXUQDO RI (FRQRPLFV DQG 6RFLDO 6WXGLHV� ������

%RXJKWRQ� 'XQFDQ� DQG +HQU\ GH )UDKDQ� %UXQR� ����� �$JULFXOWXUDO 5HVHDUFK ,PSDFW $VVHVVPHQW�

7KH &DVH RI 0DL]H 7HFKQRORJ\ $GRSWLRQ LQ 6RXWKHUQ 0DOL�� 'HSDUWPHQW RI $JULFXOWXUDO

(FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0,�

(YHQVRQ� 5�(�� ����� �7KH ,QWHUQDWLRQDO $JULFXOWXUDO 5HVHDUFK &HQWHUV� 7KHLU ,PSDFW RQ 6SHQGLQJ

IRU 1DWLRQDO $JULFXOWXUDO 5HVHDUFK DQG ([WHQVLRQ�� &*,$5 6WXG\ 3DSHU QXPEHU ��

�:DVKLQJWRQ� '�&�� 7KH :RUOG %DQN��

+RZDUG� -XOLH� &KLWDOX� *HRUJH� DQG .DORQJH� 6\OYHVWHU� ����� �7KH ,PSDFW RI ,QYHVWPHQWV LQ 0DL]H

5HVHDUFK DQG 'LVVHPLQDWLRQ LQ =DPELD� 3UHOLPLQDU\ 5HVXOWV�� 3DSHU SUHVHQWHG DW WKH 6\PSRVLXP

RQ WKH ,PSDFW RI 7HFKQRORJ\ RQ $JULFXOWXUDO 7UDQVIRUPDWLRQ LQ $IULFD� :DVKLQJWRQ� '�&��

2FWREHU ������ �����

.DUDQMD� 'DQLHO '�� ����� �7KH 5DWH RI 5HWXUQ WR 0DL]H 5HVHDUFK LQ .HQ\D� ��������� 0�6� 7KHVLV�

'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0,�

/DNHU�2MRN� 5LWD� ����� �7KH 5DWH RI 5HWXUQ WR $JULFXOWXUDO 5HVHDUFK LQ 8JDQGD� 7KH &DVH RI

2LOVHHGV DQG 0DL]H�� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW

/DQVLQJ� 0,�

0DNDX� %�)�� ����� �0HDVXUHPHQW RI (FRQRPLF 5HWXUQV WR :KHDW 5HVHDUFK LQ .HQ\D�� 8QSXEOLVKHG

0�$� 7KHVLV� 8QLYHUVLW\ RI 1DLUREL� .HQ\D�

0D]]XFDWR� 9DOHQWLQD� ����� �1RQ�5HVHDUFK 3ROLF\ (IIHFWV RQ WKH 5DWH RI 5HWXUQ WR 0DL]H 5HVHDUFK

LQ .HQ\D� ��������� 0�6� 7KHVLV� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV� 0LFKLJDQ 6WDWH

8QLYHUVLW\� (DVW /DQVLQJ� 0,�

0D]]XFDWR� 9DOHQWLQD DQG /\� 6DPED� ����� �$Q (FRQRPLF $QDO\VLV RI 5HVHDUFK DQG 7HFKQRORJ\

7UDQVIHU RI 0LOOHW� 6RUJKXP DQG &RZSHDV LQ 1LJHU�� 7KH +DJXH� 1HWKHUODQGV� ,61$5�0LFKLJDQ

6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0,�

6FKZDUW]� /�$�� -�$� 6WHUQV DQG -�)� 2HKPNH� ����� �7KH (FRQRPLF 3D\RII WR $JULFXOWXUDO 5HVHDUFK

DQG ([WHQVLRQ� 7KH &DVH RI &RZSHDV LQ 6HQHJDO�� $JULFXOWXUDO (FRQRPLFV� ����������

6WHUQV� -�$� DQG 5� %HUQVWHQ� ����� �$VVHVVLQJ WKH ,PSDFW RI &RZSHD DQG 6RUJKXP 5HVHDUFK DQG

([WHQVLRQ� /HVVRQV /HDUQHG LQ 1RUWKHUQ &DPHURRQ�� 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV�

0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0,�
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,QVWLWXWLRQV

$'5$2 $VVRFLDWLRQ SRXU OH GpYHORSSHPHQW GH OD UL]LFXOWXUH HQ $IULTXH GH O
2XHVW

$)5 %XUHDX $IULTXH �86$,'�

&,$7 &HQWUH LQWHUQDWLRQDO G
DJULFXOWXUH WURSLFDOH

&,00<7 &HQWUH LQWHUQDWLRQDO SRXU O
DPpOLRUDWLRQ GX PDwV HW GX EOp

&,3 &HQWUH LQWHUQDWLRQDO GH OD SRPPH GH WHUUH

&,3($ &HQWUH LQWHUQDWLRQDO SRXU O
pOHYDJH HQ $IULTXH

&,5$ &HQWUH LQWHUQDWLRQDO GH UHFKHUFKH DJULFROH

&0'7 &RPSDJQLH PDOLHQQH SXU OH GpYHORSSHPHQW GHV WH[WLOHV

&563 &ROODERUDWLYH 5HVHDUFK 6XSSRUW 3URJUDP

,&5$) &HQWUH LQWHUQDWLRQDO GH UHFKHUFKH DJURIRUHVWLqUH

,&5,6$7 ,QVWLWXW LQWHUQDWLRQDO GH UHFKHUFKH VXU OHV FXOWXUHV GHV ]RQHV WURSLFDOHV VHPL�DULGHV

,,$7 ,QVWLWXW LQWHUQDWLRQDO SRXU O
DJULFXOWXUH WURSLFDOH

1$56 6HUYLFH QDWLRQDO GH UHFKHUFKH DJULFROH

2,&' 2IILFH IRU ,QWHUQDWLRQDO &RRSHUDWLRQ DQG 'HYHORSPHQW �86'$�

21* 2UJDQLVDWLRQ QRQ JRXYHUQHPHQWDOH

5' 5HFKHUFKH HW GpYHORSSHPHQW �86$,'�

6$)*5$' 5HFKHUFKH HW GpYHORSSHPHQW SRXU OHV FpUpDOHV YLYULqUHV HQ ]RQHV VHPL�DULGHV

86$,' $JHQFH GHV (WDWV�8QLV SRXU OH GpYHORSSHPHQW LQWHUQDWLRQDO

86'$ 'pSDUWHPHQW GH O
DJULFXOWXUH GHV (WDWV�8QLV

$XWUHV VLJOHV

%( %LUU pWKLRSLHQ

'77 'pYHORSSHPHQW HW WUDQVIHUW GH WHFKQRORJLH
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�� © &ROORTXH VXU O
,PSDFW GH OD WHFKQRORJLH VXU OD WUDQVIRUPDWLRQ DJULFROH HQ $IULTXH ª� TXL D HX OLHX

j O
+{WHO 5DPDGD 5HQDLVVDQFH 7HFKZRUOG� j :DVKLQJWRQ� '�&�� GX �� DX �� RFWREUH ����� /H

&ROORTXH pWDLW RUJDQLVp SDU OH 'pSDUWHPHQW G
pFRQRPLH DJULFROH GH O
8QLYHUVLWp G
(WDW GX 0LFKLJDQ HW

SDU O
$,' �$)5�$576�)$5$ HW 5	'�(,'�5$'�� HW ILQDQFp GDQV OH FDGUH GH O
$FFRUG 068 GH

FRRSpUDWLRQ SRXU OD VpFXULWp DOLPHQWDLUH HQ $IULTXH� GX '$1 ����������������� HW GX 'HX[LqPH

DFFRUG 068 GH FRRSpUDWLRQ SRXU OD VpFXULWp DOLPHQWDLUH� $(3������$������������

�� /HV DXWHXUV GX GRFXPHQW VRQW UHVSHFWLYHPHQW 3URIHVVHXU DVVRFLp HW 3URIHVVHXU DX 'pSDUWHPHQW

G
pFRQRPLH DJULFROH GH O
8QLYHUVLWp G
pWDW GX 0LFKLJDQ�

�� &H TXL pOLPLQH pJDOHPHQW OD QpFHVVLWp G
LGHQWLILHU OD SDUW GHV GpSHQVHV GX &,5$ TXL GHYUDLW rWUH

LQFOXVH GDQV OHV FR�WV HQUHJLVWUpV SRXU DSSX\HU FHUWDLQV SURJUDPPHV QDWLRQDX[�

5(192,6


