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7KgQVH VRXWHQXHGH HREMUGUHGL

&RPSRVLWLRQ GX MXU\

3UpVLGHQW

0575$1'&$55,(5 3URIHVVHXU 8QLYHUVLWDp GH 3DX HW G
5DSSRUWHXUV

)65, &+ (087 SURIH8QHXHUVLWpP GI$SYLIQRQ HW GHYV :
3(55(<9(63217%/,(5 ODVWUH GH FRGIHUHO&EHWVWRXORXVH

([DPLOQDWHXUV
$1721,28 ==, BURIHVVHXU 8QLYHUVLWp GH /RUUDLQH

B$18&. -2/,% (57 ,QIJpQLHXU 81*'$
18&2/$6%6266( BURIHVVHXU 8QLYHUWVHWW HHJ /&8 H UMK d\H
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&N WUDYDX[ GH WKqVH RQW pWp UpDOLVpV GDQV OH
JRUPDWLRQ SDU OD 5HFKHUFKH &,)5( pWDEOLH HQWUH
'LVWLOODWHBUY'$G IISWFARO/DERUDWRLUH GTeWXGHV HW
ODWpPULDX %RLV /(50%% ($ 86& ,15$ 8QLYHUVLWp G
GH YDORULVDWLRQ FKLP&HWHN K HVOPVHELKRIDVDOHpWp FR
O781*'$ HW O pWDEOLVVHPHQW QDWLRQDO GHV SUR
PHYUUDQFH$JULOHU

8QH SDUWLH GI—BLFM\X/\V—MDH\@W@WW GPURXOpH DX
OfpFROH GH VFLHQ®AHDWFEHRPUDNVHWVQ OFBQYYHWVYDWL 6

obob\vLD 860 GH 3HQDQJ HQ ODODLVLH &HW DWWDEFK
MXLQ j VHSWHBEWHVHDUFK 8QLYHUSLW\$*UDQW =

/IH9,7,7$1 H[WUDLW GH PDUFV GH UDLVLQV REWHQX I
GH FHV WUDYDX[ GH WKgVH D REWHQX OH *UDQG 3UL
© 3URGAARWY GX HR@MHBUBVWILRQ DRIDSHRBIAWWp WP LQFO
OD EDVH GH GRQQpHV $JURELREDVH GX 3{OH GH &R
5HVVRX$BHV

38%/,&%$7,216 (1 5(/$7,21 $9(& &( 75%$9%,/

3LQJ / *DPELHU ) 3L]IL $ *XR ="' %URVVH 1
DJULFXOWXUDO E\ SURGXFWV OLJQLQV DQG WDQQLQV
&HOOXORVH &KHPLVWU\ DQG 7HFKQRORJ\ +

SRQGHDX 3 *DPELHU ) -ROLEHUW ) %YURVVH 1

YDULDELOLW\ RI JUDSH SRPDFHV IURP )UHQFK YLQH\DU
+

%UDKLP_O0 *DPELHU ) %URVVH 1 2SWLPL]IDWLRQ
JUDSH UHVLGXHV LQG&GOWHIL PO &IPSV HDQG 3URGXFWYV

LLL
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“H WLHQV WRXW GYDERUG j UHPHUFLHU 1LFRODV %U
FRQILDQFH SERUMRW L HXD/WAHRQWP FRWYVHLD G TXQH JUDQ
WRXW DX ORQJ GH OD WKqVH

-H UHPHUFLH 00 )DULG &KHPDW HW 3LHUUH <YHYV
UDSSRUWHU FHWWH WKqgqVH DLQVL TXH 0 $QWRQLR 3L]
UHPHUFLHU 0 %HUWUDQG &KDUULHU TXL PYID IDLW OTKR
GH VRQ U{OH GH UDSSRUWHXU

“H VRXKDLWH UHPHUFLHU OHV GLVWLOOHULHV SRXU
GYpYROXHU PHUFL j $SOH[DQGUH 3DWWPUR G\NLYBIGLE M/ L C
OD GLVWLOOHULH 9LQLFROH GX %OD\DLV HW /DXUHQW ¢
OHV HVVDLV LQGXVWULHOV QYDXUDLHQW SDV SX VH Gpl

OHUFLY WRX PHPEUHV WHPSRUDLUHV RX SHWRDLFXQW
/I\QH "HVKD U QDULRUPDXMLRQYV HW VHV FRQVHLOV TXL PYRQ
OD 6(& HW OD +08H(&FBH 6WpSKDQH 'XPDUoD\ SRXU OH SUr
SRXU OHV DQDO\VHV *&06 HW /&06 OHUFL DXVVL j 1LFF
GpSDQQDJHV HW VRQ HQJDJHPHQW GDQV OH ODERUDWRI

“H YRXGUDLV pJDOHPHQW VDOXHU OfHQVHPEOH GHV
GH YDORULVDWLRQ FKLPLTXH GH OD ELRPDVVH GX /(50
WKpVDUGV TXH MYDL SX \ FURLVHU SOXV RX PRLQV OR
3LHUDQJHOR\DDXXQEL <DNLQGUD &KDQGDQD *XpYDUD
+D]ZDQ O0DUZD ORXVVBX%ORBIGQH 6HUJH 6WpSKDQH ,V\
XQH SHQVpH SDUWLFXOLqUH SRXU OHV WKpVDUGV GH
DFWXHOOHPHQW HW DYHF TXL MYDL pQRUPpPPHQW pFKD
WKgVH <DQQ +D]ZDQ HW *XpYDUD OHUFL DXVVL ,VDEH(
GDQV WRXV OHV SURMHWY GH OfpTXLSH

-H UHPHUFLW YH@MARABD®H GHV SHUVRQQHV TXL RQW V
SURMHW 3LHUDQJHOR <RXFHI 0DUZD HW ORXVVD ,O (
ORLQ VDQV YRWUH LPSOLFDWLRQ
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-H VRXKDLWH UHPHUFLHU 'U $ILGDK HW 'U 1DVLU TXL
DWWDFKHPHQW GH UHFKHUFKH GH WURLV PRLV j OT8QLYH
H[SpULHQFH D pWp DXVVL HQULFKLVVDQWH VXU OH SODQ SF
WLHQV j UHPHUFLHU OfHQVHPEOH GHV PHPEUHV GH FHWWI
PITRQW DFFXHLOOL DYHF XQH JUDQGH V\PSDWKLH OHUFL Hi
VRQ DPLWLpP

OHUFL j ODULH /DXUH $QWRLQH HW &KULVWHOOH 3HUULQ
ORUV GH PHV PXOWLSOHV GpSGORMHRPEIORVYL|]& ST RDOW VB VQRR
DYLVpV HW SRXU OYDFFqV DX[ PDWpULHOV GH VRQ pTXLSH
TXL P{D SHUPLVY GIDERUGHU OfHQVHLJQHPHQW j WUDYHUYV
FXUVXV LQJpQLHXU j OfeFROH 1DWLRQDOH 6XSpULHXUH C
%RLM67,%

-IDLPHUDLV UHPHUFLHU OHKGL <HPORXO HW &KHQJ
&50 &ULVWDOORJUDSKLH 5pVRQDQFH ODJQpWLTXH HW ORC
UpDOLVHU GHV DQDO\VHV 501 OHUFL j 1DELO *ULPL HW 1DC
XQH VHPDLQH GDQV OHXU ODERUDWRLUH GH 7UDQVIRUF
5HQRXYHODEOH 7,05 j Of8QLYHUVLWp 7THFKQRORJLTXH GH
pJDOHPHQW UHPHUFLHU $SR O CHELH ROXFK D GD B IS GRDWRE % D U
SDUWLFLSp j FH SURMH\B COO/HH BV B FIR'QRXOWR IO VXE HLIOER @DV $S
$JUR3DULV7HFK GH 0DVV\

-H WHUPLQH SIOHRQ QUHRWWHRAWIONO PD IDPLOOH HW PHV DPI
LOQFRQGLWLR GRPOUH BU B\OLWTXH F H

YL
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2UJDQLVPHY HW HQWUHSULGKPNV LIV

81*'$ 8QLRQ 1DWLRQDOH @H WDQQLQ IRUPDOGpPK\GH
*URXSHPHQWYVY GH 'LVWLOOBWHXKPQRIDSOBORRR\G H

JUDQFH$JUAWBEHOLVVHPHQS) XUpH IRUPDOGpPK\GH
QDWLRQDO GHV SURGXLWYV gH @ OrEE R WRKYPDIOW p K\G I
GH OD PHU 08) PpODPLQH XUpH IRUPDO

/(50$% /DERUDWRLUH GIpWXGHV HW
GH UHFKHUFKH VXU OH PDRWWHKRGHNRE¥DQDO\VH

860 8QLYHUVLWL 6DLQV 0D \BSHD FKURPDWRJUDSKLH

)$2 )RRG DQG $JULFXOWKUKPQJIHXVH GIDQLRQV KDXWF
2UJDQL]DWLRQ RI WKH 8QPWHE GPWHFWLRQ DPSpURPpW
IDWLRQIDQLVDWLRQ GHV 13K BhW hRYPPRFH SQLRQ ([FF
SRXU O DOLPHQWDWLRQ H¥KYREAWRXGASIY LWK 3XOVH

*R\DUGVWLOOHULH -HDQ®PRPYRPHWULF "HWHFWLRQ
VLWXpH | $¢ 70 DQDO\WH WKHUPRPpPFDQL

'9% 'LVWLOOHULH 9LQLFRCH $RKRABDKEQLFDO $QDOWVLA
VLWXpH j ODUFLOODF

S8OLWpV .
93% 'LVWLOOHULH GX QLTE%g'EbL\ﬁH\jb\gESQHUO
9DOORQ 3RQW GYS$UF 0 PRO O

SURGXLWYVY FKLPLTXHV N'D NLOR'DOWRQ

+ 62 DFLGH VXOIXULTXH 3DOQHDX[ FRPSRVLWHV j EDVH
7)$ DFLGH WULIOXRURDI—pW I)é'_D'QQHDX Gié HIOBALAW G H

1D&2 FDUERQDWH GH VRERWHQBHGLXP GHQVLW\ ILEHUE
1D62 VXOILWH GH VRGLXP 260, SDQQHDX j FRSHD X

1D2+ K\GUR[\GH GH RULH@GWpPNQWHG VWUDQGERDU

VRGLXRXGH +') SDQQHDX GH ILEUHV GH |

1D62 PpWDELVXOILWH GHHMRAR GHQVLW\ ILEHUERDU(
S0', GLLVRF\DQDWH

GLSKpQ\OPpWKDQH SRO\P
3$( SRO\DPLGH DPLQH 7$33,$VVRFLDWLRQ WHFKQLT
0SLEKORUK\GULQH O LQGXVWULH GHYHFKOH V¥ HWW

$VVRFLDWLRQ RI WKH 3X0OS DOQ
6XFUHV VLPSOHV HW DFLG ih\¢ XWRQLTXHV

SKD UKDPQRVH $)125 $VRFLDWLRQ )UDQoDL
$UDDUDELQRVH 1RUPDOLVDWLRQ
*DOJDODFWRVH 1) (1 QRUPHV HXURSpPpHQQHYV
*OF JOXFRVH SDU O $)125

;\O [\ORVH

0DQ PDQQRVH
*DO8$DFLGH JDODFWXURQLTXH
*OF8$DFLGH JOXFXURQLTXH

YLL
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6FKpPD UHSUpVHOWDQW OYHOQFKDLOQHPHQW GHV GLIIQUHQWHYV

RUUHVSROQGDOWV
%DVVLOV YLWLFROHVDOD G4
6FKpPD GI{XQOH EDGHD SWpPUGHVERRPEH

S DUVOMQ <2375

8OLWp UpSpWLWLYH PR\H H GH OTJKpPLFHOOXORYV
UDLVLO FpSDJH /LVWDOQ SDU , JDUWXEXUX HW DO

% GH

8QLWp UpSpWLWLYH PR\HQOH GH OfKpPLFHOOXORVH $

GH V

UDLVLO FpSDJH /LVWDQO SDU , JDUWXEXUX HW DO
&ODVVHPHOW GHV IDPLOOHYV GH SRO\SKpQROV

6WUXFWXUH GH EDVH GTX IODYRORWGH

PFLGH K\GUR[\EHOJ]RwWTXH DGDSWp GH ODODFK HW D

D

q
\.
q
N

BFLGH K\GURJ\FL DPLTXH DGDSWp GH ODQDFK HW

D O

/UbDOV UHVYpPUDWURO

([HPSOHV GH SURFpGpYV GH OD ILOLgUH GHV GLVWLGQ
6FKpPD GH IROFWLROOHPHOW GIXOH EDOGH GH GLI

OHULHYV Y
XVLRQ HC

PFLGH HOODJLTXH

q
\.
q
N

pFLGH GLJDOOLTXH

BWUXFWXUH PRGQgOH GIXQ WDZQLHY W RXQIHH QO L DR Q OL Q W\

LUUpJXOLqQUHPHOW SUpVHOWH

ORQRPgUH GH EDVH GHV WDOQOLQV FROGHQVpV

&ODVVHPHOW GHV FRPSRVLWHV | EDVH GH ERLV HQ

DQOG %DUEX

[RQFWLRQ
|

6LWHV GH SURGXFWLROQ GH SDOOHDX[ FRPSRVLWHV

i EDVH G

HO JUDOFH HO Y& % $

D 8UpH E JRUPDOGPK\GH

5pVLOH XUpH IRUPDOGPK\GH UpWLFXOpH HQ PLOLHX

DFLGH

5pVLOH SKPORO IRUPDOGPK\GH UPpWLFXOpPH

5HSUpVHOWDWLRQ VFKpPDWLTXH GX WHPSV GH JHO

IGHV UpVL

GH DGDSWDWLRQ GH 3L]]IL DOG OLWWDO

OpODPLQH

5pVLOH PpODPLOH UpWLFXOpH | OIDLGH GH IRUPDO

5pK\GH

'LLVRF\DODWH GLSKpOQ\OPpWKDOQOH SRO\PpULTXH SO

5pVLOH WDOQOLQ IRUPDOGpPK\GH

5pVLOH WDOOLOQ SO0°',

LOLHX DFLIGH GTXQ

OpFDOLVPH GH UpDUUDQJHPHOW H P
SKOREDSK HV DGDSWp GH 6HDO\ )J)LVKHU DOQG 3L]JL
SPDFWLRQ GH GpSRO\PpULVDWLRO GI{XQ WDOOQOLO F

QGHQVp |

&G\DOLGPOHJOXFRVLGH

5HSUpVHOWDWLRO JUDSKLTXH GX JUDGLHOW GH WH

PSpuDwX

LORUJDOLTXHV

6HXLOV GH UpWHOWLRQ GHV GLIIpUHOWHYV SODTXH

M ILOWUD

'HSWK J)LOWHU 6KHHWYV

S3KRWR GX PROWDJH GI{XOWUDILOWUDWLRQ HQ ODEH

UDWRLUF

S5HSUpVHOWDWLRQ VFKpPDWLTXH GIXQH ILOWUDWLH

Q WDQJH

SKRWR GIXQ DIJLWDWHXU PpWDOOLTXH VRUWL GX W

XEH DSUq

6FKpPD GH SULQFLSH GH OJDQDO\VH WKHUPRPpPFDOQ

L TXH

SKRWR GH SDOQOHDX[ GH SDUWLFXOHYV UpDOLVpPV HOQ

ODERUDYV

SDOOHDX GH SDUWLFXOHV

3KRWR GX PROWDJH SHUPHWWDOW OD GpWHUPLQDWLRQ GH

7HPSV GH JHO GH IRUPXODWLROV 7) UpDOLVpHV D

YHF OHYV

G{$OVDFH G{$TXLWDLOH HW GH /DQJXHGRF

6XUIDFHV GH UpSROVH GX WRWDO GH SRO\SKpQROV

UpFXSpUj

JROLQ D (IlHW GH OD WHPSpUDWXUH HW GX WHPSV GH

UpVLGHQ

WHPSpUDWXUH HW GH OD FROFHOWUDWLRQ GH FDUERQD

H GH VRG

7DX[ GH WDOQOLOV FROGHOVpYV GDQV OHV PDUFV GH

H[WUDF\

L

[
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THOHXU HQ LORUJDQLTXHYV GDQV OHV HO® URYVGAHHYWHS

&ROFHOQWURDWER ¥ GDQV OHW H YV D WXIE
eTXDWLROQ GH FDOFXO GH OD FROFHOWUDWLR H N

&ROFHOWUDWLROV H SRO\SK ROV GDQV OHV H[W
7TDX] GH WDOOLOV FROGHOQOVpVY GDOV OHV H{WUDLWV

WDMMERQV L

WWYKFLQH

bRO\SKpQROV

UDLWYV OLTXL
GHV WURLYV (

7DX[ GH SRO\SKpQROV WRWDX[ SDU OD PpWKRGH GH

DROLQ HW SD

GDQV OHV HIWUDLWV GHV WURLYV GLVWLOOHULHV HQ J

SRXUFHOWDJHY PDVVLTXHV GHV UpWHOWDWV HW G

J GTH[WUDLW

JV SHUPpDWV

XOWUDILOWUDWLRQ | N'D HW | N'D SRXU OHV HIWUDLWV] GHVY WURLYV (

7DX] GH WDOOLOV FROGHOVpV HW WDX[ GH SRO\SKpQROV WRWD
DSUgV ILOWUDWLROQ —P HW DSUqV OHV K\GURO\VHV DFUGHV HQ J
/DX] GH WDOQOQLQV FROGHQVpY GDQV OHV HIWUDLWV|EUXWYVY OHYV
N'D HW | N'D GHV WURLY GLVWLOOHULHV H% J J GﬂHEWUDLW VHF
)UDFWLRQ LOVROXEOH GDQV OIDFLGH GDQV OHV H UDLWYV *R\DL
OHV K\GURO\VHY DFLGHV HQ J GIH[WUDLW VHF
JUDFWLRO LOVROXEOH GDQV OJDELGH SRXU OHV H[WUDLWV EUXW
N'D HW j N'D GHV WURLYVY GLVWLOOHULHV HO J J G{H[WUDLW VHF
7HOHXUV HO LORUJDOLTXHV GDOV OHV HIWUDLWV *R\DUG $ EUX!
K\GURO\VHV DFLGHV HQ J J GIHIWUDLW VHF |
7HOHXUV HQO LORUJDOQLTXHV GDOQV OHV HIWUDLWV ElUXWV OHV U
N'D HW | N'D GHV WURLV GLVWLOOHULHV HOQ J J GIHIWUDLW VHF
7THPSV GH JHO GH IRUPXODWLROQOV 7) UpDOLVpHYV DYKHF OfH[WUDLMW
$ODO\WWHV WKHUPRPpPFDQLTXHV GH IRUPXODWLRQV UpDOLVpHV D)
SOXVLHXUV GXUFLVVHXUV _ _ |
$ODO\WHV WKHUPRPpPFDQLTXHV GH IRUPXODWLRQV UpDOLVpHV D)
HW 93$%$ HQ FRPSDUDOW GHX[] GXUFLVVHXUV _
$ODO\WWHV WKHUPRPpFDOQLTXHYV GH IRUPXODWLROQV U

pDOLVpPHV DY

$ODO\WHV WKHUPRPpPpFDOQLTXHV GH IRUPXODWLRQV 7) UpDOLVpHYV
—P HW K\GURO\Vp SDU WURLV DFLGHV |
$ODO\WHV WKHUPRPpFDQLTXHY GH IRUPXODWLRQV 7]) UpDOLVpHYV
GI{XOWUDILOWUDWLRQV j N'D HW j N'D GHV GLVWLOOHU[HV *R\DUG H!
JODYDQROQH DGDSWp GH ODQDFK HW DO
JODYRQHYV DGDSWp GH ODOQDFK HW DO
,VRIODYRQH DGDSWp GH 0ODODFK HW DO
SOWKRF\DORVLGH DGDSWp GH ODQDFK HW DO
JODYDORO DGDSWp GH ODODFK HW DO
%LRV\OWKgVH HOJ\PDWLTXH GHV SUpFXUVHXUV G

Oll-

H|SURDQWKRF\

JODYDOQGLRO

JODYROQORO DGDSWp GH ODODFK HW DO

'LK\GURIODYROQRO

&KDOFRQH

D 'LK\GURFKDOFRQH E $XUROQH

7DX[ GH SRO\SKpQROV GpWHUPLOpV SDU OD PpWKR
WDX[ GH SRO\SKpOROV REWHOQOXV SDU OD PpWKRGH GH )RO

’

OfofCfofo

GH GH GHQVL
LQ SRXU  HJ
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7DEOHDX SURGXEWLROV GH UDLVLO GH i PROGLDODHV HW G
$2 |

7DEOHD X SURGXEWLROV GH YLO GH i PROGLDOHY HW GHV
)$2 |

7DEOHD X &RPSRVLWLROQOV JOREDOHVY GH PDUFV GH UDLVLUQV HQWL

VgFKH

7DEOHDX 3UL9IELSDX PRQRVDF_FKDULGHV HW DFLGHV XU RQLTXHV

7DEOHDX SRXUFHOWDJHV PRODLUHV WKpRULTXHV GHV SRO\VDFFK
GH UDLVLO GH WURLYV FpSDJHV DSUgV K\GURO\VH | OJDFLGH WULIOX
7DEOHDX /DX[ GH VXFUHV VLPSOHV SRXU GLIIpPUHOWYV [FpSDJHV

J J GH PDWLqUH VgFKH
7DEOHDX 1RPHOFODWXUH GHV PRORPgUHYV HW ROLJRPgQUHV GH WL
DEOHDX *UDGLHOWYV GIpOXWLRQ XWLOLVPYV SRXU OD |GpWHUPL
XURQLTXHYV SDU FKURPDWRJUDSKLH _
/TDEOHDX EROGLWLROV GIHIWUDFWLRQO | OD GLVWLOOHULH *R\DUC(
7TDEOHDX 5pJLROV GJRULJLOH HW W\SHV GH PDUFV pWX|GLpV

7TDEOHDX /DX[ GITHIWUDFWLEOHYV HW WDX[] G{KXLOH GDQV OHV PLC
7TDEOHDX /DX GH WDOOLOV FROGHOVpV GDOV OHV PDUIFV IUDLV
7DEOHDX JUDFWLRO LOVROXEOH GDOQV OYDFLGH HW WD3X[ GH VXFI

GH PDUF _VHF |

7DEOHDX __ &ROGLWLRQV XWLOLVPHV GIH[WUDFWLRQV LOBXVWULH
G{HDX_ GXUpH
7DEOHDX __ 7DX] GH PRQRVDFFKDULGHV GDQV OHV HIWUD| WV GHV \
TDEOHDX 7DX] GH VXFUHV DSUQV _GPSRO\PPULVDWLRQ] GHV SR
GLVWLOOHULHV _HQ J _ J GYH[WUDLW VHF _ ]

7DEOHDX ___7DX] GH VXFUHV DSUQV GPSRO\PPULVDWLRQ GHV SRO\V|

DSUgV ILOWUDWLRO | —P HW DSUgV OHV K\GURO\VHV DFLGHYV HQ .
/DEOHDX 7DX[ GH VXFUHV DSUqV GpSRO\PpULVDWLRQ GHV SRO\VI
HW OHV SHUPpDWV GI{XOWUDILOWUDWLROQ |j N'D HW j N'D GHV WUF
7DEOHDX /HPSV GH JHO GH IRUPXODWLRQV 7) UpDOLVpPHYV DYHF
FROGLWLRQV GH FROQFHOWUDWLRQ HW GH S+ GLIIpUHQWH

7DEOHDX &RKpVLRQ LOWHUOQHY HW KXPLGLWp GH SDQOHDX[ GH
UpDOLVpHY DYHF GHV HIWUDLWYV GH OD GLVWLOOHULH *R\DUG GX S
7DEOHDX &RKpVLRQ LOWHUOH HW KXPLGLWp GH SDQOHDX[ GH

PpODQJHDOW GHV UpVLOHV 3) HW 7) _ _ |
/DEOHDX /HPSV GH JHO GH IRUPXODWLROQV 7) UEDOLV%HV DYHF
K\GURO\Vp SDU WURLV DFLGHV DLOQVL TXJD¥HFHWHVY H] $/HWD LGAHW "8/
WDOOLOV FROGHOVpYVY GDQV OHV HIWUDLWV |

/TDEOHDX &RKPVLROV LOWHUOHY HW KXPLGLWpPpV GH SD?QHDX[ Gl
UpDOLVpHY DYHF OHV HIWUDLWV *R\DUG $ EUXW ILOWUp]|]] —P HW

/7DEOHDX 7HPSV GH JHO GH IRUPXODWLRQV 7) UpDOLVpHV DY
GI{XOWUDILOWUDWLRQV j N'D HW | N'D GHV WURLYV GLVWLOOHULH
HIWUDLWV |

/7DEOHDX 7DX] GH VXFUHV GDQV OTJK\GURO\VDW G{XQ H[WUDLW K
WULIOXRURDFpWLTXH HQ J J GIHIWUDLW VHF 19,

7/DEOHDX 7HPSV GH JHO GH IRUPXODWLRQV 7) UpDOLVpH|V DYHF O
GH UDLVLQV HW WDX[ GH WDOQOQLQV FROGHQVpPY GDQV OHV H[WUDL
/DEOHDX ORGXOHV G{pODVWLFLWpD | [& GPWHUPLQpPVISDU DQD

HW FRKpPVLROV LOWHUOHYV GH SDOOHDX[ GH SDUWLFXOHV HQFROOp
HW 7) UpDOLVpHYV DYHF GHV HIWUDLWV GH WDOOQLOV GH;SPOpWXYLF

[L
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, /HV PDUFV GH UDLVLQV
[ *pOpUDOLWPV
/D YLIOH HW OH UDLVLO
O9LQLILFDWLRQ
[ &RPSRVLWLRQV FKLPLTXHV GHV PDUFV GH UDLVLOWV
&RPSRVLWLRO JpQpUDOH
/HV SRO\WDFFKDULGHV
/HV SRO\SKpQROV
[ ODORULVDWLROV GHV PDUFV GH UDLVLOV
9DORULVDWLROV LOGXVWULHOOHYV
9DORULVDWLROV HO FRXUV GIpWXGH HW HO Gpl[fHORSSHI
[[, /HV WDOOLOQV
[ "pILOLWLRQV
%DWH 6PLWK HW 6ZDLOQ
*ULIILWK
+DVODP
.KDOQOEDEDHH HW YDQ 5HH
[ BWLOLVDWLROQ GHV WDOQQLQV
7DQODJH GHV FXLUV
8VDJHV PpGLFLODX]
$GKpVLIV
ORXVVHV GH WDOQOLQV
$XWUHV DSSOLFDWLRQV
/REDOLVDWLRQ GHV WDQOQOLQV
/HV WDQOLQV K\GURO\VDEOHYV
/HV WDOOLQOV FRQGHQVpV
[[,, $3GKpVLIV HW SDOOQHDX[ GH SDUWLFXOHV
[ $GKpVLIV WKHUPRGXUFLVVDEOHY SRXU SDQOHDX[ FRPSRVLW

$GKpVLIV VIOWKpWLTXHV

$SGKpVLIV | EDVH GH WDQOLOV

3DQOOHDX[ GH SDUWLFXOHV

[L

LL
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2ULJLOH GH OD PDWLqUH SUHPLqUH HW SUpSDUDWLROQ

éHV PFKDQWLC

ODUFV GH UDLVLOV

WUDLWV GH WD LQV

[[L_ @DUDFWpULVDWLRQV GHV PDUFV GH UDLVLOV HW GHV H

[WUDLWYV GH

+XPLGLWDP

(IWUDFWLRQ DX 6RIKOHW _ —
"PWHUPLODWLRQ GX WDX] GH IUDFWLRQ LQVROXEO

H GDQV OYDF

eWDSH GYK\GURO\VH

eWDSH GH GRVDJH GHV VXFUHV

'RVDJH GX WDX[ GH WD LOV FROGHQVpV

'RVDJH GX WDX[] GH SRO\SK ROV WRWDX[ SDU OD
OHVXUH GX WDX[ GH SRO\SKpQROV SDUOPRVDJH VS

PpPWKRGH GH
HFWURSKRWR

THOHXU HO LORUJDOLTXHV

[L,, BURFpGpV GIH[WUDFWLROQ GHV WDOOLOV FROGHOQVpV

(IWUDFWLRQ GH WDOQOLQV FROQOGHQVpVY HQ ODERUD

WRLUH

(IWUDFWLRQ GH WDOQOQLOQV FROGHQVpY HQ GLVWLO

OHULHYV

([ WUDFWLRQ GH WDOQOLOV FROGHQVpV | OD GLV

WLOOHULH -H

(I WUDFWLRQ GH WDQOQLQV FRQGHQVpPpV | OD 'LVV

VLOOHULH 9LC

(I WUDFWLRQ GH WDQOQLQV FRQGHQVpPpV | OD 'LVV

VLOOHULH GH

[L9 3RVW WUDLWHPHOW GHV HIWUDLWV

LOWUDWLRO VRXV SUHVVLRO

+\GURO\VH DFLGH

BOWUDILOWUDWLRO

q

e

[9 JRUPXODWLROV GIDGKpVLIV HW GpWHUPLODWLRQ GHV

HUIRUPDQFH

'pWHUPLODWLRO GH WHPSV GH JHO

$ODO\WWHVY WKHUPRPpFDOQLTXHY GHV DGKpVLIV

SUpSDUDWLRQ GH UpVLOH SKpQRO IRUPDOGpPK\GH

[9, 3DOOQOHDX[ GH SDUWLEXOHV

J)DEULFDWLROQ HW pFKDOWLOORQODJH GHV SDOQQHDO

X[ GH SDUWL

'PWHUPLODWLRQ GH OfKXPLGLWp GHV SDQOHDXJ[ G

H SDUWLFXOF

'pWHUPLODWLR GH OD FRKpVLR LOWHUOH GHV S
([LJHOFHV QRUPDWLYHV FROFHUOQODOW OHV SDQOH

DQQHDX[ GH !
DX[ GH SDUWL

&+$3,75( €7$7 '(6 /,(8; '(/$ 5(66285&( (7 (;75$&7,216 (1 /$%25$7

2,5(

WURGXFWLRO GX FKDSLWUH

&DUDFWPULVDWLRO GHYV PDUFV LVVXV GH KXLW EDVVLO

V GH SURGXF

/DX GITHI WUDFWLEOHYV GDQV OHV PDUFV IUDLV HW

pSXLVpV

/DX GH WDOOLOV FROGHOVpVY GDQV OHV PDUFV |U

DLV HW pSXL)\

JUDFWLROV LOVROXEOHYV GDOV OYDFLGH HW WDX][

GH VXFUHV GI

(IWUDFWLRQ GH WDQOLQV FROGHQVpYV GH WURLV H

DUFV pSXLVp

&ROQOFOXVLRO LOWHUPpPpGLDLUH

,,, 9DOLGDWLROQ GHV PpWKRGHV GTH[WUDFWLROQ GH WDOQ

RLQV FRQGH(

GLVWLOOHULH

,9 (I WUDFWLRQ GH WDOQOLOV FROGHQOVpVY GH PDUFV GpVD

FRROLVpV V\

9 &ROFOXVLRO GX FKDSLWUH

[LY
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OWURGXFWLRO GX FKDSLWUH

&DUDFWpPULVDWLROQ FKLPLTXH GHYV PDUFV

7DX] GH WD LOV FROGHQVpPYV GDQV OHV PDUFV D

JHOHXUV HQO LORUJDOLTXHY GDOV OHV PDUFV DYD
6XLYLV FLOPWLTXHYV GHV HIWUDFWLROQV LOGXVWULHOQ(

DQW HW
QW HW DS
HV

eWXGH FROFHUODOW OD GLVWLOOHULH *R\DUG
eWXGH FROFHUODOW OD GLVWLOOHULH GX %0OD\DL|
&DUDFWpULVDWLRO GHV HIWUDLWV EUXWV O\RSKLOLYV
/DX[ GH WD LOV FROGHQVpVY GDQV OHV HIWUDLW,
/DX[ GH SRO\SK ROV WRWDX[ GDOQOV OHV HIWUDLW
JUDFWLRQV LOVROXEOHY GDOQV OJDFLGH HW WDX
PODO\WH GLUHFWH SDU FKURPDWRJUDSKLH LRO

9

q
\
q

V

\%

V EUXWYV
V EUXWYV
GH VXFUH
LTXH

bODO\VH DSUgV K\GURO\VH DFLGH

N

THOHXUV HQO LORUJDOLTXHYV GDOQV OHV HIWUDLWV

EUXWYV

&ROFOXVLRO LOWHUPpPpGLDLUH FROQFHUOQODOW OHV H

[WUDLWYV

9 &DUDFWpPULVDWLR GHV HIWUDLWV SRVW WUDLWpPV O\R
9DULDWLRQV GH PDVVH ORUV GHV SRVW WUDLWHP

SKLOLVpV
HQWV

9DULDWLRQV GH PDVVH ORUV GH OD ILOWUDWL

RQ HW GH

9DULDWLRQV GH PDVVH ORUV GHV XOWUDILOWU

DWLRQV

[ &DUDFWpPULVDWLROV FKLPLTXHYV GHV HIWUDLWV S|

/DX[ GH WD LOV FROGHOVpYV HW WDX[ GH SRO

J)UDFWLROV LOVROXEOHY GDOV OJDFLGH HW WD
THOHXUV HO LORUJDOLTXHV GDOV OHV H[WUDL)

RVW WUDL
\SKpPQROV
X[ GH VXF
VV SRVW

&ROFOXVLRO LOWHUPPpGLDLUH FROFHUODOW OHV H

DUDFWpU

9, &ROQOFOXVLROQ GX FKDSLWUH

&+$3,75( $33/,&%$7,21 '(6 (;75%$,76 2%7(186 (1 ',67,//(5,( (B'#2867)

OQWURGXFWLRQ GX FKDSLWUH _
SGKpVLIV | EDVH GJH[WUDLWV GH WDQOLOV EUXWV REW
[ &LOpPWLTXH GH UpWLFXODWLRQ HQ IROFWLRO GX S

HQXV GH
+

&RPSDUDLVRO WKHUPRPpPpFDOLTXH GH IRUPXODWLR

QV UpWLF

| &RPSDUDLVRQ GHV SHUIRUPDOFHY DGKpVLYHV GH\

H[WUDLV

3DQOHDX[ UpDOLVpV | OYfDLGH GH IRUPXODWLROQV

|[WDQQLQ

S0°',

| &RQFOXVLRO LOWHUPPGLDLUH | SURSRV GHV DGKp

VLIV j EDV

$GKpVLIV FRPSRVpV GH UpVLOH SKpQRO IRUPDOGpPK\GH

HW GH U

eYDOXDWLR GH OTLOWpUrwW WKHUPRPPFDQLTXH @

H OD VXE

IRUPDOGpPK\GH SDU GX SKpOQRO IRUPDOGpPK\GH

SDOQOHDX[ UpDOLVpPV | OYDLGH GH IRUPXODWLﬁQV
XOH UpVLOH SKPpORO IRUPDOGPK\GH HO SUpVHOFH pYHO

PpODQUJIHI
WXHOOH

.9 $GKpVLIV | EDVH GfH[WUDLWV SRVW WUDLWpPV

| $GKpVLIV | EDVH GYH[WUDLWYV ILOWUpV HW K\GURO

\VpV

&RPSDUDLVROQV GHV SHUIRUPDQFHY DGKpVLYHV GHV IRU
ILOWUpV HW K\GURO\VpV |
3DOQOQHDX[ GH SDUWLFXOHV HOFROOpV DYHF IRUPXODWLI
K\GURO\VpV
| $GKpVLIV | EDVH GfH[WUDLWV XOWUDILOWUpV
[ &L WLTXH GH UpWLFXODWLR GHV IRUPXODWLURQV UpDC
&RPSDUDLVROQ WKHUPRPpFDOLTXH GHV IRUPXOOWLRQV Uj

9 &ROFOXVLRO GX FKDSLWUH

&21&/86,21 *ele5%/(

3(563(&7,9(6

5e)e5(1&(6 %,%/,2*5%$3+,48(6

[y
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, 7 SURSRV GHV IODYRORWGHV

/HV IODYDOQROHV

/HV IODYROHYV ,

/HV LVRIODYRQHYV ;

/HV DOWKRF\DQRVLGHYV HW OHV DOWKRF\DQHYV ,

/HV IODYDOROV HW OHV IODYDOGLROV E

/HVY IODYROROV HW OHV GLK\GURIODYROQROV 9
/HV FKDOFROHV OHV GLK\GURFKDOFRQOHY HW OHY,

$GKpVLIV QDWXUHOV HW SD

HDX][ FRPSRVLWHV | EDYH

$GKpVLIV WKHUPRGXUFLVVDEOHY © ODWXUHOV 2 S

DXURQHYV
,GH PDWLqUH
RXU SDQQHDJX

$GKpVLIV | EDVH GH OLJOLOH 9,
$GKpVLIV | EDVH GH SURWpPLOHYV L
$GKpVLIV | EDVH GH SRO\WDFFKDULGHV L
$GKpVLIV | EDVH GI{KXLOHV LOVDWXUpHYV L

3DQOHDX[ FRPSRVLWHV | EDVH GH PDWLgqUHV OLJQ

RFHOOXORVL"

eWDSHV GH IDEULFDWLRQ GpWDLOOpHV GHV SD;

DQHDX[ GH SC

eWDSHV GH

S3DOQOHDX[ FROWUHSODTXpV ;9

IDEULFDWLRQ GHV SDQOQHDX[ GH IILEUHYV

$11(:( % & 03$5%.621 35e/,0,85$ (6 +<'52/<6(6 335 $&.'( 68/)85.48( (7

$&,'( 75,)/8252$&e7,48(

$11(:( & &203$5$.621 '( '(8: 0e7+2°(6 '( 'e7(50,1$7.21 '8 7$8: '(

32/<3+el12/6

$11(("

Oe/$1*( $'+e6,) '( 7$11,16 '( 5$,6,1 (7 '( 7$11,16 '(,BB/e

89

,  OWURGXFWLRO GH OYfpWXGH L

,, ODWpULHOV HW PpWKRGHV GH OTpWXGH o

ODWpULHOV 1o

OpWKRGHV 1o

SpVXOWDWYV GH OTpWXGH 1o

,9 &ROQOFOXVLRQ GH OTpWXGH

[YL
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$YHF OD SULVH GH FRQVFLHQFH UHODWLYH DX[ SUI
GLPLQXWLRQ GHV UHVVRXUFHV IRVVLOHV WHOOHV TXH
DJURDOLPHQWDLUHY HW IRUHVWLqQUHVY QH VRQW SOXV F
GH SRWHQWLHOOHYV VRXUFHV GH PROpFXOHV RX GYpQHU

/HV SD\V GH OT8QLRQ (XURSPHQQH RFFXSHQW XQH S
PRQGLDO GX YLQ DYHF SOXV GX WLHUV GH OD SURGXF
UHSUpVHQWDLW HQ HQYLURIQUD )P ID®MFHR @M (GABKOH W R
SURGXLVHQW FKDTHWMDLO@ILHROYVVBYKHFWROLWUHY FKDF X
GHV 1DWLRQV XQLHV SRXU O DOLRPHQ@RDRWHR®HHWD Of DQ Ul
HVW HQ SOHLQH PXWDWLRQ GHSXLV XQH YLQJWDLQH G
KDELWXGHY GH FRQVRPPDWLRQ

/D SURGXFWLRQ YLQLFROH JpQqUH XQH JUDQGH TXI
SUHVVRWPDHUFY GH UDLVLQV UHSUpVHQWH HQYLURQ
HW DO /IHV PDUFV GH UDLVLQV UpFXSpUpV DSUQV
WUDQVIpUpV YHUVS$DBYWGDHWGPPHHEKYf DREW OH
YLWLFXOWHXUV DYDLHQW SRXU REOLJDWLRQ GH OLYUH
GLVWLOOHULHV 'HSXLV FHWWH GDWH OHV YLIQHURQV
FHQWUHY GH FRPSRVWDJH RX DX[ FHQWUHV GH PpWKDQ
XQH UpRUJDQLVDWLRQ GHV DLGHV DOORXpHV SDU OHV |
OH WUDLWHPHQW G'H\Q ¥ CFUHF ¥ RGHV H [MPKFIHQY/® DELHYL 16 QWU H Q \
DX PD[LPXP OHV FRSURGXLWYV SDV RX SHX YDORULVpV \
SROVSKPQROV HW HQ VXFUHV

(QIOVWLOOHULH OHV PDUFV VRQW WULpPpV OHV UDIO}
GHV SpSLQV HW GH OD SXOSH /HV SpSLQV VR®WM YDOR
SRO\SKPERAOMIOHYV VRQW JpQpUDOHPHQW YDORULVpPHV |
i HOOHV VRQW GHVWLQpPHV j OD SURGXFWLRQ GTpWKDQR
JpQpUpV DSUQV OHV GLIIpUHQWY WUDLWHPHQWY HQ GLV
GH PDUFV pSXLVpV HW OHV YDORULVDWLRQW TH{HVWD QG
OYDPHQGHPHQW RUJDQLTXH RX OYDOLPHQWDWLRQ DQ
PFRQRPLTXHV HW HQYLURQQHPHQWDX]



,1752'8&7,21 *ele5%/( (7 &217(;7(

/JHV SDQQHDX[ GH SDUWLFXOHV R X VRIDD HDKT XGI PW ¥ GOWEL
XWLOLVpY GDQV OH GRPDLQH GX EKWLPHQW HW GH OYDPHX
SURGXLWYV j EDVH GH ERLV TXL VRQW FRPSRVpV GTHQYLURC
GH ERLV HQWUH HOOHV 5RZHOO HW DO /HV DGKp
JPQPUDOHPHQW GHV SRO\PERPRHGORXUPHQIR SPNVURDL\GHH 8)
SKQRO IRUPDOGpPK\GH 3) HW FHV DGKpVLIV pPHWWHQW ¢
RUJDQLTXH YRODWLO &29 WR[LTXH HW DOOHUJLVDQW ,O
SOXV IRUWH VXU OHV IDEULFDQWY GH SDQQHDX[ SRXU XWL
OTHQYLURQQHPHQW HW GH OfDLU LQWpULHXU

/JHV WRYFRQGHQVPY UHSUPVHQWHQW XQ VXEVWLWXW F|
QRWDPPHQW OHV H[WUDLWV GYpFRUFHV GYDUEUH FRPPH O
SD\V FRPPH OfS$IULTXH GX 6XG HQ WDQW TXfDGKpVLI 3L]]l
GpYHORSSHU O 1XWQU LS/XNWL R E \G 8 DV B@ DX UDHD B/DE MAL PRIV
© YHUWHV 2 /HV WDQQLQV GH PDUFV GH UDLVLQV VHUDI
UHSUpPVHQWHQW XQH UHVVRXUFW RDER\G BOWHD BIFW TFRBI H
HQ JUDQFH

'DQV GHV pWXGHV DQWpULHXUHYV UpDOLVpHYV DX ODERUL
UDLVLQV URQFEW\F R@QGWRYpY RQW pWp LVROpV HW FDUDFWp!
GH SDUWLFXOHV GRQW OfDGKpVLI pMODLWHSUDQYL S DHJ WRIHDQ.
ODERUD\WW b UHRR\Q YA V@YW DO D F

&HV UpVXOWDWY SDUWLFXOLqQUHPHQW HQFRXUDJHDQWYV
i DOOHU SOXV ORLQ HQ SURSRVDQW XQ SURMHW GH UHFK
SURFpGp GIH[WUDFWLRQ HW GIDXWUH SDUW j pWXGLHU OF
SRLQW j OfpFKHOOH GX ODERUDWRLUH DX VWDGH LQGXYV
LQGXVWULHOOH VHURQW DSSOLTXpV HW WHVWpV HQ WDQYV
SDQQHDX[ GH SDUWLFXOHV HQ ERLV 8Q VFKpPD SUpVHQWTEL
HVW UHSUp)HQXWPHG B QVRXY
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&KDSLWU HW

'pPVDOFRR(

&KDSLWU HW

ODUFV GH

pSXLVp
&KDSLWUHYV HW

&KDSLWU HW

&DUDFWp

&KDSLWUHV &KDSLWUH

$GKpVLIV
&DUDFWp SDQQHD X

SDUWLF

&KDSLW

&KDSLWUHV HW
[

l l

$GKpVLIV

SDQQHD

SDUWLF

&KDSLW

&DUDFWp

&KDSLWUH

6FKpPD UHSOFMBONMDIAMPHQW GHV GLIHWHHWVHYV [
FKDSLWUHV GH UpE@BRQWDBWY FRUUHVSR

/ID GpPDUFKH GH FH SURMHW YLVH j GpYHORSSHU XQ
PDWLgqQUH SUHPLqUH HVW XQ VRXV SURGXLW GLVSRQLEO

GpYHORSSHPHQW GH FHWWH pWDSH GH YDORULVDWLR
GDYDQWDJH OHXU U{OH GH ELRUDIILQHULH

$SUqV XQH GHVFULSWLRQ GHYV pOpPHQWY ELEOLRJUD
OH UDLVLQVDWA RPPSHRWLWLRQ HW VHV XWLOLVDWLRQV
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DSSOLFDWLRQV GDQV OH GRPDLQH GX ERLV OHV PDWpULH
VHURQW GpFULWYV J/HV UHVVRXUFHV GLVSRQLEOHV HW OH
FRQGHQVpY VHURQW DQDO\WpHVY DX ODERUDWRLUH DYDQW
HQ LQGXVWULH 'DQV XQ VHFRQG WHPSV OHV H[WUDLWYV RE
HW SRVW WUDLWpV HQ ODERUDWRLUH )LQDOHPHQW GHV |
HQ ODERUDWRLUH DILQ GH GpWHUPLQHU ODHRROVDHUDLWp G
GHV SDQQHDX[ GH SDUWLFXOHYV



&KDSLWSBH (/6 %,%/,2*5$3+,48(6

8QH DQDO\VH ELEOLRJUDSKLTXH FRQFHUQDQW OHYV
PDUFV GH UDLVLQV DLQVL TXH OHV WDQQLQV FRQGHQ
SDUWLFEXOHV HVW SUpVHQWpH LFL

'HV pOpPHQWV ELEOLRJUDSKLTXHV FRPSOpPHQWDL
BIOQH[HEXSSOpPpPHQWYV E_EOSEJjHBISRBRX/HG(HV SRO\SKpQ
DGKpVLIV QDWXUHOV HW GH OD IDEULFDWLRQ GH FRPSR

, IHV PDUFV GH UDLVLQV

/IHV PDUFV GH UDLVLQV VRQW OHV GpFKHWYV VROLC
FRPSRVHQW GHV SHOOLFXOHV GHV SpSLQV HW GHV UDI!

*PQpUDOLWPV

/ID YLIQH OH UDLVLQ HW OD YLQLILFDWLRQ VHURQW
DILQ GH PLHX[ DSSUpKHQGHU OHV pOpPHQWY FRQWHI[W.
VRQW JpQpUpV

/ID YLIOW BMWLQ

/IH UDLVLQ HVW OTXQ GHV IUXLWYV OHV SOXV SURGXLYV
OD EDQDQH OD SRPPH HW OfRUDQJH SRXU OTDQQpH

/H UDLVLQ HVW OH IUXLW GH OD YLJQH TXL IDLW SDU
FXOWLYpHY VH VpSDUHQW HQ WURLV JURXSHV OHV YLJ
OHV YLJQHV DPpULFDLQHV /D FDWpJRULH GHV YLJQHV H
HV S yfidvinifera GRQW O D U F KifisNihBerh sa¥@ WRPBUHQG GHV PLO
GH YDULpPWpV +RXOE DS D QIEWHLF K Q H

IHTDEOHPRQWUH OD SURGXFWLRQ GHV GL[ SD\V OHV
DLQVL TXH OD SURGXFWLRQ PRQGLDOH $X FRXUV G
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PRQGLDOH pWDLW UHODWLYHPHQW VWDEOH /D GLPLQXWI

FRPSHQVpH SDU OD FURLVVDQFH GH OD SURGXFWLRQ FKLQ!

3URGXFPINLRQOOLRQV GH WRQ/
ORQGH
&KLQH
eWBWVV G $PpULTXH
,WDOLH
JUDQFH
(VSDJQH
7XUTXLH
&KLOL
$UJHQWLQH
L,UDRPSXEOLTXH LVODPLTX
$IULTXH GX 6XG
SD\V OHV SOXYV

7DEOHDXRGXFBMLERNMVLQ GHPRQ G LHDGHHW
SURGXFWHXH® GHS$2DLVLQ

ID FXOWXUH GX UDLVLQ VH SUDWLTXH VXU XQH JUDQGH
POPWURSROLWDLQH HQ GHKRUV GH OD SDUWLH 1RUG HW 1R
j OD YLIQH 2Q GpQRPEUH GL[ JUDQGYV EDVVLQV YLWLFROHYV
HW OHV W\SHV GH YLQLILFDWLRQV HIIHFWXp[YLIPHMEDVVLQ

1

/D FRQVRPPDWLRQ GH YLQ HQ JUDQFH GLPLQXH UpJXOL
TXL SRXVVH j OD UpGXFWLRQ GH OD SURGXFWLRQ GH YLQ I
D GLPLQXp GH HQWUH HW (QYLURQ GHV
POWURSROLWDLQH pWDLHQW GHVWLQpPHY j OD IDEULFDW]

&DGLOKRQ HW DO
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%DVVLQV YLWLFROHVYDQPESDUNVOHQ '<237%

6HXOV OH IUXLW GH OD YLJQH EDLH GH UDLVLQ HW
UDIOH TXL VRQW UpFROWpPYVY HQ YXH GIXQH FRQVRPPDW
VHURQW SUpVHQWpPV SOXV HQ GpWDLOV

a) La baie de raisin

/IH VFKpPD G{XQH EDLH GH UDL

QO

WVWHV GpFULW HQ G
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/IH SpULFDUSH G{XQH EDLH GH UDLVLQ VH FRPSRVH VXU

X GIXQ H[RFDUSH SHOOLFXOH IRUPp GH OD HXWLFXOH
OfpSLGHUPH HW GH OTK\SRGHUPH GRQW OHV YDFXROH\

X GIXQ PpVRFDUSH SXOSH TXL HVW XQH FRXFKH GH ]
UHSUpVHQWHQW GX YROXPH ,0 FRQWLHQW DXVVL
FHOOXOHV ONHBPODPHWHQW GX SpSLQ

6FKpPD GTXQH EDGID S3&RBBHEWL Q

&KLPLTXHPHQW OHV EDLHV GBUHERYQADWRAOW BRQVWLW)

X GH VXFUHVSVURQRE®MYHPHQW JOXFRVH HW IUXFWRVH

X GIDFLGH PDOLTXH HW GYDFLGH WDUWULTXH GIDFLG
UHVSRQVDEOHV GH GH OJDFLGLWp GX UDLVLQ

X GIpOpPHQWYVY PLQPUDX[ SULQFLSDOHPHQW D]JRWH SRW
/JHV TXDQWLWpV YDULHQW VHORQ OH FpSDJH HW OHV F
YLJQH

X GH SURWPpPLQHV

X GH OLSLGHYV

X GH FRPSRVpV SKpQROLTXHV

/IHV SpSLQV VRQW OHV JUDLQHYV GHV EDLHV GH UDLVLQ
SbU EDLH &DUERQQHDX HW DO /IHV SpSLQV GH UDLYV
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GIKXLOH ULFKH HQ DFLGHV JUDV HQYLURQ GH SUF
GLJHVWLEOHVY HW GHV DQWLR[\GDQWYV QRQ SKpQROLT)
FDURWXQMHQG $KPHGQD

b) Les rafles

/JHV UDIOHV VRQW OHV WLJHV ERLVpHV GH OD JUDSS*#
HIWUDFWLEOHYV TXH UHSHpPOB ®WMQMW \SqKWH GR+ OTRQ UH
QRQ KpPLFHOOXORVLTXHV /HV UDIOHV H[WUDLWHV VR
GIKpPLFHO®XORVIBULQFLSDOHPHQW GHV [\ODQHV HW
OLJQaQH HW GH FAQGBH®J HW DO E 6SLJQR HW DO

OLQLILFDWLRQ

(QYLURQ GX UDLVLQ SURGXLW j OfpFKHOOH PRQC
GX YERKLHEHU HW DO 2Q2SODUOH GH YLQLILFDWLRC

X © HQ EODQF 2 ORUVTXH OH PREW HVW H[WUDLW HQ °
RX HQ YXH GH OD YLQIAdHNDRDMWRIQgHRVOVREVLIGRIMVHG X U
X © HQ URXJH 2 ORUVTXH OH YLQ GH SUHVVH HVW VpS
HQ SUpVHQFH GHV PDWLgqQUHV VROLGHV GH OD YHQG

/ID )UDQFH IDLW SDUWLH GHV SUHPLHUV SURGXFWHXLU
WULR HXURSpHQ )UDQFH ,WDOLH (VSDJQH FXPXOpHV UHSES
PRQGLDOH GH YLQ /HV SURGXFWLRQV GH YLQ GHV GL][
GDQVYDEM HDX
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3URG X FHA)L R QO O RQ § H3/H

ORQGH

JUDQFH

,WDOLH

(VSDJQH

eWBWVY G $PpULTXI

&KLQH

$UJHQWLQH

$X¥WUDOLH

&KLOL

$IULTXH GX 6XG

JPGPUDWLRQ GH 5X
TDEOHDPXRG XFOMHLROY GH PRQGLDW®HY SD\V SOXV JURYV

SURGXFWHXUV GH2YLQ HQ
&RPSRVLWLRQV FKRIDPULAWKIKBWH WHVLVLQV

/IHV FRPSRVLWLRQV FKLPLTXHV GH SOXVLHXUV PDUFV
SXEOLFDWLRQV /D OLWWpUDWXUH FRQFHUQDQW OHV PDUF
UDLVLQ IUDLV

&RPSRVLWLRQ JpQpUDOH

/H PDUF GH UDLVLQ UHSUpPYH@PWHWVHQGHUBDR JUDSSH [
YLQLILFAOFMLRBHU HW DO 8Q SHXRRMHW GHH PP UL RIRD'
SURGXLWHY GDQV @B @ RO GHVHDO

JHV FRPSRVLWLRQV FKLPLTXHV GHV PDUFV GH UDLVLQV
PDUFV URXJHV RIXSPOWQFY FRQPHUQpPpHVY PDUFV HQWLHUYV
PSPSLQPHV UDIOHV SpSLQV

IH7TDEOHORQQH OHV FRPSRVLWLRQV FKLPLTXHV GH PDUI
PDUFV pSpSLQpVY HW pUDIOpV FRPSRVpV SULQFLSDOHPHQW
OLWWpUDWXUH
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6DX&DOL[WR H|/OREHUD DQG & OHQGHV HWDD
0D UHQV
GH Oa;fgv ODUFQWSHHODQ 0DWSpSLQp How
puqn LR 1HJUR URX| 7RXULJD 1 WRDE
URXJ
JUDFWLRQ
GDQV
01D FL&H QG
7DQQLQ
FRQGHQ
&HOOXO Q G QG QG
fpPAHOOX Q G Q G Q G
3URWpL| Q G Q G .
6XFUHV V Q G Q G QG
+XLOHV\ Q G Q G “ Q G
&HQGUH 0Q G Q G .
SHEWLQHY O G Q G Q G
7DEOH®ORPSRVUWREQRBVUFV GHHQWILHIDNVHW G XK@ SHD X
J J GH PDWLqUH VgFKH

/JHV PDUFV HQWLHUV VH FRPSRVHQW GHV SHDX[ GH O
GHUQLqUHV FRPSRUWHQW GH OD OLJQLQH VH UHWURXY
SRXU FHV pFKDQWLOORQV (Q UHYDQFKH OHV PDUFV pS
OLJQWQBGRQ HW DO S5HEROH

/IHV SRO\WWDFFKDULGHYV

/IHV SRO\WWDFFKDULGHY VRQW FRPSRVpV GH VXFUHV V
IRUPH S\UDQRVLTXHV HQ GHKRUV GH FHOOHV GHV DFL

7TDEOHDX
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'‘DQRPLQD 5HSUpVHQWD '‘pQRPLQC EHSUpVHQWD
IXFRS\UD [\ORS\UD
./ :
UKDPQRS\ PDQQRS\L
DUDELQRI IUXFVDRR
' $FLGH °
JDODFWR JDODFWX
' $FLGH °
JOXFRS\U JOXFXUR

7TDEOHDPXLQFLSDX[ PRQRVDFFKDULGHY HW DFLGHV XUR
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/IHV SRO\WWDFFKDULGHV LGHQWLILpY GDQV OHV SHI
WI\SBUQRXVY DQG OH\HU , OV VRQW FRPSRVpV

X GHV SHFWLQHYV

o0 KRPRJDODFWXURKDPRLQH SWLQFLSDOH GIOERGHV J
HQ A DYHF TXHOTXHV [\ORVHV3HQHIORXARNVEB® ODW

o UKDPQRJDODFWXURRDR®H, SBLtQFLSDOKMPER UKDF
. £ HW GIDFLGHV JD\WDFA XWRWYLRXHV OLp

0 UKDPQRJDODFWURKIO@H SULQFLSDOH GIDFLGH\
OWWQ £& DYHF GHV FKDLQHV ODWpUDOHV GYDSLR\
PPWK\OIXFRVH GYTDFLIGHSWXORVDULRFXH HW G{DI
PDQQR RFWXORVRQLTXH

X HVY KpPLFHOOXORVHYV

o [\ORJOXEFDQAKDLQH FRQVWLWXpH SULQFLSDOHPH
HW GH JDODFWRVHV 'RFR HW DO GHX[ HI[t

GPLIX PHW O U H

o DUDELQRJ®ODFRADD.QH G TDWDEH QROBDEWRVHV

o DUDELRIOMHOH GIDUDELQRVHV

o PDQQDQH FKDLQH SULQFLSDYWY H GHIF POH\Q BV 8 B FH
ODWpBIDXHOR HW DO

X GH OD FHOOXORVHE JOXFRN K@ WD) GH FULVWDOOL
PDMRULWDLUHPHQWH®K: D\D HFW MAMXORVEH

JHV SRXUFHQWDJHV PRODLUHV HQ SRO\WDFFKDULGH
GDJVDER H D X

&pSDJH +* ¥ &HOO $UDEL' 5*, 5*  0DQQILI $*

&DEHUQHW

OHUORW

6\UDK
+* KRPRJDODFWXURQDQH :* [\ORJOXFDQH,,5*, UKDPQRJDODFV
UKDPQRJDODF WU RIMWIELQRIDODFWDQH
TDEOHDPXXUFHQWDJHY PRODLUHV WKpRULTXHYVY GHV SRO\
FHOOXODLUH GH SHDX GH UDLVLQ GH WURLYV FpSDJ
WULIOXRURDFpWLTXH $UQRXV DQG OH\HU



&+$3,75(5$33(/6 %,%/,2*5$3+,48(6

/IHV UDWLRV PDVVLTXHV GHV SHFWLQHV +* 5* | 5* /= VR
/ID VRPPH GH 5* , HW 5* |, UHSUpVHQWH HQYLURQ Gt
HW DO

3HX GYKpPLFHOOXORVHV RQW pWp LVROpHV HW FDUDFW
GHX] [\ORJOXFDQHVLGN-WWGWQV oD

8QLWpP UpSpWLWLYH PR\HQ QGHGM\ DM K p®R FE OOXDHR LM R
GDQWHOR SH BPINLK /LVINDUQN SEXIUX HW DO

8QWp UpSpWLWLYH PR\HQQ I Kb NV BTHK 1p \FOLAF HIDXOPD@RHY HV &
GDQV OD SHDPPp &SMHIKH DLV IMPUN XSEXIU X HW DO

/I MK\GURO\VH GHV SRO\VDFFKDULGHYVY GH ELRPDVVH SRXU
OHV FRPSRVHQW SHXW rWUH UpDOLVpH GH GLIIpUHQWHYV IL
XWLOLVpYVY GDQV OD OLWWpUDWXUH VRQW OYDFLGH WULIOX
TXH OfDFLGH FKORRLIGB WMXXIEKWRIXTXH 3O0XVLHXUV pWXGHYV

RQW GpPRQWUp TXH OHV WDX[ GH PRQRVDFFKDULG
SbDU FKURPDWRJUDSKLH pFKDQJHXVH GITDQLRQV KDXWH
DPSpURPpPpWULTXH SXOVpH +3%(& 3%$' VRQW SOXV LPSRUWD
OYDFLGH WULIOXRUHR@QEGEHOPWT Xfr& TXIDSUqV XQMHFKGHURO\VH
FKORUK\GULTXH /H IUXFWRVH QH SHXW SDV rWUH TXDQWL
GI{K\GURO\VH VRRW MWQWBSDIpQYHQWWD GpJUDGDWLRQ
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/IHV WDX[ GH VXFUHV VLPSOHV GpWHUPLQpPY DYHF FF

7TDEOHDX

5pIpUHQF $UQRXV DQG OH\HU 9LGDO HW C

3HDGH UDLYV 3HOH UDL] 3HDOGH Uq?’XO

Kj f& DYHI PLQ ] f& DY

+\GURB Kj f& DYHF @ 0 % 0

&pSDJH &6 0 6 &6 0 6 *1

)XFRVH

S5KDPQRVH

$SUDELQR\

*DODFWR

*OXFRVH

;\ORVH

ODQQRVH

$FLGH JDODH
&6 &DEHUQHW 6DXYLJQRQ O OHUORW 6 6\UDK *1 *UHQDFKH ¢

7TDEOHDXX[ GH VXFUHV VLPSOHV SRXU GLIIpUHQWYV FpS|
GIK\GURODQVHY GH PDWLqUH VgFKH

/JHV SRO\SKpQROV

/JHV SRO\SKpQROV SUpVHQWY GDQV OH UDLVLQ VH G
IODYRQRWGHY TXL VH GLYLVHQW HX[ PrPHV HQ SOXVLFE
DFLGHV SKpQROLTXHV K\GUR[\EHQ]JRWTXHV HW K\GURJ\
VWLOBO@DW K HW & FODVVHPHQW HVNL\JKTJ[b-IPDWLVp GDC
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& ODVYVHPIHD@WOGEHHRO GSHKp QR OV

/v SRO\SKpQROV IRQW SDUWLH GHV PpWDEROLWHV V
JpQpUDOHPHQW GHV U{OHV GH SURWHFWLRQ FRQWUH OH)

SDWKRFKDPSLIQRQV LQVHRMNWGE DEGF W P/WNLHHY
'DQWMEDLHY HW OHV PDUFV GH UDLVLQV RQ UHWURYX

GpFURLVVDQW GYDERQGDQFH $GDPV .DPPHUHU HW DO
x GHV WDQQLQV FRQGHQVpV
X GHV DQWKRF\DQRVLGHYV
X GHV DFLGHV SHNEBQYROIEFLQHWPLTXHY HW K\GUR[\EHQ]RwWT.
x GHV IODYDQROV

X

GHV IODYRQROV
X GHV VWLOEQQHV
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a) Les flavonoides

/IHV TODYRQRWGHY VRQW GHV FRPSRVpV GH IDLEOH
TXLQ]H DWRPHV GH FDUERQH DUUDQ@JIpEV GDQWWXQXHWPRUY
FRQVLVWH HQ GHX[ DQQHDX[ DURPDWLTXHV $ HW % MRI
GHV FDV GH WURLV DWRPHV GH FDUERQHV HW XQ DWI
KpPWpURF\FOLTXH & ODQDFK HW DO XQH UHSUpVH
IODYRQRWGH HVW [HBRUPWHQWPH GDQV OD

6WUXFWXUH GH EDVH GTXQ IODYRQRWCG

/JHV YDULDWLRQV GDQV OD VXEVWLWXWLRQ GX PRG(C
OD OLDLGRQQHQW OD PDMRULWpP GHV FODVVHV GH IO
IODYDQRQHV IODYDQROV LVR FRIDYORP@HVD 8 & DAWDIQR F\D (¢

JHV VXEVWLWXWLRQV GHV DQQHDX[ $ HW % BRQQHQ
GHV FODVVHV GH IODYRQRWGHV &HV VXEVWLWXWLRC
K\GUR[\ODWLRQV GHV DON\ODWLRQV GHV JO\FRV\O

VXOIRQDWRQWW DO

/H U{OH VSPFLILTXH GH FKDFXQ GHV IODYRQRWGHYV G
FRQQX /D WHQHXU HQ IODYRQRWGHV DXJPHQWH JORE
VROOLFLWDWLRQV VWUHVV FRPPH OHV UDGLDWLRQV 8
GYDJUHVVLRQV SDU*RKXOWDLQE SNWHILWHV

/JHV IODYRQRWGHVY VRQW IUpTXHPPHQW SUpVHQWYV G
TXDQWLWp YDULH VHORQ GHV IDFWHXUV HQYLURQQHPHC
DO &KH] OH UDLVLQ OHV IODYRQRWGHV VRQW Sl
SDUWLHV VROLGHWEH 6 PSLQNEKFWQULBID HV

/HV VWUXFWXUHV GHV GLIIpUHQWHY FODVVHV GH |
PROpFXOHV DLQVL TXH OHV SODQWHYV GDQV OHVTXHOC
DHQ QH H@B%(SSOpEI:IK—Q@\A_\RJUE)SKﬁIB(HV
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/JHV WDQQLQV FRQGHQVpPV TXL VRQW GHV ROLJRPqUHV H

S UpV H@WGR YW D[I&EK IZBSDLQTX/lfﬂBHH/ ,W[)Q(E.@\H

b) Les acides phénoliques

/IHV DFLGHV SKpQROLTXHV UHSUpVHQWHQW HQYLURQ XC
SHXYHQW rWUH GHV H[WUDFWLEOHV RX OLpV j OD VWUXFW
SHXYHQW VH OLHU j GH QRPEUHX[ FRPSRVpV j WUDYHUV GF
/IHV DFLGHV SKpQROLTXHV VH UpSDUWLVVHQW HQ GHX[ JUR?
OHV DFLGHV K\GUR[\FLQQDPLTXHV

¥%/HV DELGHV K\GURI[\EHQ]RWTXHV

/IHV DFLGHV K\GUR[\EHQ]J]RWTXHVY VRQW GHV FRPSRVpV EL
DFLGHVY JDOOLTXH S K\GUR[\EHQ]J]RWTXH SURWRFDWPpPFKLT
UHWURXYHQW JpQpUDOHPHQW GDQV OH YLQ 9LYDV HW
K\GUR[\EHQ]RWTXHYV SUpFpGHQWYVY VHXO OfYDFLGH YDQLOOL
GH UDIDWRHUHU HW DO

/ID VWUXFWXUH JpQpUDOH GYXQ DFLGH KNGXRINEHQ]RwWTX

5 5 2+ 5 + DFLGH SURWRFDWpPFKLTXH
5 5 5 2+ DFLGH JDOOLTXH
5 5 + 5 2+ DFLGH S K\GUR[\EHQ]JRWTXH
5 + 5 5 2+ DFLGH SURWRFDWpPFKLTXH
5 + 5 2+ 5 2&DFLGH YDQLOOLTXH
5 5 2&+ 5 2+ DFLGH VVULQJLTXH

$FLGH K\GUR[\HBQIROITABHFK HW DO

/JHV DFLGHV K\GUR[\EHQ]RWTXHV VRQW GHV FRPSRVDQW
FRPPH OHV WDQQLQV K\GURO\WDEOHV JDOORWDQQLQV HW

SUpVHQWpPV HP&&PpWDW D E-DRQW DDHQLQV KEGEIHO\VDEOHV
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¥%/HV DELGHV K\GURI[\FLQQDPLTXHYV

/JHV DFLGHV K\GUR[\FLQQDPLTXHV VRQW GHV FRPSRYV
ODWpUDOH GH WURLV FDUERQHV /HV DFLGHV FDIpL"
IpPUXOLTXHV PDMRULWDLUHVY GDQV OHV JUDLQV GH FpUp
SOXV FRXUDQWVY GDQV OHV SODQWHV ,JQDW HW DO
OTRQ UHWURXYH GH PDQLQqUH JpQpUDOH GDQV OH YLQ ¢

/IP)LIXVUHHSUpVHQWH OD VWUXFWXUH GH EDVH GT1XQ D

5 2+ 5 5+ DFLGH P FRXPDULTXH
5 5 2+ 5 + DFLGH FDIpLTXH
5 2&+ 5 2+ 5 + DFLGH IpUXOLTXH
5 5 2&+ 5 2+ DFLGH VLQDSLTXH

$FLGH K\GUR[\FEEDEWDEHFK HW DO

'‘DQV OH PDUF GH UDLVLQ OSYDFLGH FDIWDULTXH O
OfTDFLGH IHUWDULTXH OfYDFLGH S FRXPDULTXH OfYDFL
LGHQWLILpY .DPPHUHU HW DO '‘DQV OD EDLH GH U
VRQW ORFDOLVpV GDQV OHV FRXFKHV K\SRGHUPLTXHYV C
GX SpSLQ GDQV OH PpVRFDUSH HW OHEDFMOOXOHV SODI

/IHV DFLGHV K\GUR[\FLQQDPLTXHV VRQW OHV SRO\SI
DERQGDPPHQW GDQV OHV MXV$GBRMLVLQ HW OHV YLQV

C) Les stilbenes

JHV VWLOERWOHNPYV G X GLSERYVQIBWRVO qRE V\VWq
FRQMXJDLVRQ SDU GRXEOHV OLDLVRQV 2Q SHXW SDU H
OHV SLQV 6M|VWU]|P ,OV VHUYHQW JpQpUDOHPHQ!'

IRQJLTXHYVY GDQV OHYLWRV\HW DX@PJIJpWDX]|

'DQV OH UDLVLQ OfH[HPSOH GH VWLOEQQH OH SOX
WULK\GUR[\WWLOEQqQH SUpVHQW HQ LVRPQUHV FLV HW
QRQ )ODPLOQL .DPPHUHU HW DO 2Q OH UHWUR
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URXJH i PJ GYDJO\FRQH HW J GH JO\FRVLGHV SDU Ol
QRPEUH LPSRUWDQW GIpWXGHV UpFHQWHY UpYqOH XQH PX
PROpFXOH VXU OD VDQWp KXPDLQH DFWLYLWp DQWLFDQF]|
DO +VLHK DQG :X SURWHFWLRQ FDUGLDTXH +X¢

DFWLYLWp DQWLR[\GDQWH +XQJ HW DO BWLYI
DQWLLQIODRPRQWRDUHIW DO

8QH UHSUpVHQWDWLRQ GH OD PROpFXOQHLGXUMUDQV UHV

7TUDQMVYpUDWURO

d) Les lignanes

/JHV OLJQDQHV VRQW GHV GLPqUHV GJDOFRRO FRQLI
K\GUR[\FLQQDPLTXHV PRQROLJQRO FRXSOpV HQ T /HV
GIXQH DXWUH PDQLqUH VRQW DSSHOpPV QpROLJQDQHYV

2Q WURXYH OHV OLJQDQHV GDQV XQH JUDQGH TXDQWI
DQJLRVSHIMSISRUWHQW XQH ODUJH YDULpWpP GIDFWLYLWpV
HQYLURQ PLOOH IRLV SOXV TXH SRXU OHV DXWUHV VRXUFF
VRXUFH DOLPHQWDLUH O®DHDOXK HWRI® HQ OLJQDQHYV
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9DORULVDWLRQV GHYVY PDUFV GH UDLVLQV

9DORULVDWLRQV LQGXVWULHOOHYV

JHV GLVWLOOHULHV YLQLFROHV H[LWVA'NQyA®&KPWUDQF
SRXU REMHFWLIV

Xx GH UpJXOHU OH PDUFKp GHV YLQV SDU OH ELDLYV
GLVWLOODWLRQV UpJOHPHQWDLUHV HQ SHUPHWMW
SURGXFWLRQ GX PDUFKp HW GHVGHRO XGHW UGHY G H®Y
DXWRULVpV

X GH PDLQWHQLU OD TXDOLWp GHV YLQV HQ pYLWDQW
HW OH SUHVVXUDJH SDU ILOWUDWLRQ H[FHVVLYH G&F

X GH YDORULVHU OHV VRXV SURGXLWYV LVVXV GH OD )
GH YLQ HW ERXUEHV YLD QRWDPPHQW OHXU GLVWL
FHV VRXV SURGXLWY GDQV OD QDWXUH

(Q HQYLURQ GIHQWUH HOOHV VRQWOQNRXMRXU\
$QWRQD HW DO SRXU FROOHFWHU HW YDORQLVHU
JUDQFH &HV VRXV SURGXLWV YLQLFROHV VRQW SULQFL

Xx OHV PDUFV IUDLVY SDUWLHVY VROLGHV UHEXHLOOLH
SpSLQV HW UDIOHYV

Xx OHV OLHV GH YLQ GpS{WV GDQV OHV YLQV MHXQHYV
HW GH EDFWpULHV

Xx OHV YYQ@V H[FpPGHQWDLUHV GX PDUFKp

&KDTXH DQQpH OHV GLVWLOOHULHV YLQLARDMQYHNWY D C

GH PDUFV GH UDLVLQV IUDLV HW PLOOLRQ GY{KHFWRO

PLOOLRQ GIKHFWROLWUHY GH YLQV RQW pWp GLVWLO
UHQGHPHQWY H[FpPGHQWDLUHV HQ

'HV H[HPSOHV GH SURFpGpV GH YDORULVDWLRQ GH |
VRQW SUpVH)CQW)pﬂHGDQV oD
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([HPSOHV GH SURFpGpV GH OD ILQLfJUH GHV GLVWLO
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a) Extraction par bande de diffusion

$X FRXUV GH OD YHQGDQJH OHV PDUFV GH UDLVLQ\
VRQW LPPpGLDWHPHQW HQVLOpYV GDQV OHV FRQGLWLRQ
JUDQGH KDXWHXU FRXYHUWXUH HQ FRQWLQX GHV VLOR
YLQV GH PDUFV RX SLTXHWWHYV

/H PDUF IHUPHQWpP HW QRQ pJUDSSp SDVVH GDQV XC
GDJ YL ®OUH

6FKpBB IRQFWLEDQHP EQWGH HIH GLLM WML BQULH YL

/YDOFRRO HVW H[WUDLW GHV PDUFV IHUPHQWpV SD
GLIIXVLRQ /fDOLPHQWDWLRQOWVHPIBIFRNX D YSDQUF HQW W Q |
EDQGH SHUIRUpH GRQW OD YLWHVVH HVW DMXVWpH DILC
LQVWDOODWLRQ GH GLIIXVLRQ SHXW rWUH FRQVWLWXpH
OfDOFRRO UHSUpVHQWHQW OD IUDFWLRQ OLTXLGH UpF
GLIIXVLRQ HOOHV VRQW HQVXLWH GLVWLOOpPHV DILQ G

/IH PDUF XQH IRLV GpVDOFRROLVp SHXW rWUH YHC(
DQLPDOH OYDPHQGHPHQW RUJDQLTXH RX HQ KXLOHULH
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/HV YLQV OHV OLHV GH YLQV HW OHV SLTXHWWHV VRC(C
GLVWLOODWLRQ SRXU REWHQLU

Xx OHV GLVWLOODWY RX DOFRROV EUXWV WLWUDQW HQWL

x OfDOFRRO QHXWUH GH YLQ RX DOFRRO YLQLTXH |j SO
WUQqV SHX GH FRPSRVpV W\SLTXHV GH OD PDWLQqUH SUH

Xx OHV HDX[ GH YLH pODERUpV | SRUWHQ VG H PIRIFFUHW (
FULWQUHY GH TXDOLWp SDUWLEXOLHUV X®HSRXUFHQYV
FDUDFWqUHV RUJDQROHSWLTXHV SURSUHV j OD PDW
FRPSRVLWLRQ DQDO\WLTXH JDUDQWLVVDQW OD TXDOL
°XYUH

&HV SURGXLWV IRQW OYREMHW GH FRQWU{OHV HW GH
VXLWH UHFWLILFDWLRQ GHV DOFRROV VXUILQV GH YLQ D
YLHLOOLVVHPHQW SRXU OHV HDX[ GH YLH

/HV ILOLqUHV TXL VH IRXUQLVVHQW HQ FRSURGXLWYV G

Xx OHV KXLOHULHV TXL DFKQWHQW OHV SpSLQV GH UDLVLC

Xx OYDOLPHQWDWLRQ DQLPDOH TXL pODERUH GHV DOLPHC
PSXLVp /D VXEVWLWXWLRQ GTXQH SDUWLH GH OD QRX|
GH UDLVLQ VpFKp RX HQVLOp SHUPHW GH UpGXLUH C
EpWDROWH HW DO

X OYJDPHQGHPHQW KXPLTXH TXL XWLOLVH OHV PDUFV p
LQFRUSRUpPV DX VRO

Xx OHV HQJUDLV RUJDQLTXHV TXL SHXYHQW rWUH XQ F
ELRPDVVHYV

x OHV WDUWUDWHY H[WUDLWV GX PDUF WUDQVIRUPpV
FKLPLTXH

Xx OHV FRORUDQWY HQ XWLOLVDQW OHV DQWKRF\DQHV H]
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8QH pWDSH GYH[WUDFWLRQ SUpDODEOH GHV WDQQLQ
SRXUUDLW SUpVHQWHU XQ LQWpUrwW GDQV OD SHUVSHF\
HQ DPHQGHPHQW GHV VROV (Q HIIHW XQ FRQWHQX |
IHUWLOLVDQW SHXW SRVHU GHYHIUREIDWPHY GH JHUPLQ|

b) Huile de pépin de raisin

/JHV SpSLQV GH UDLVLQ VRQW VpSDUpV GX PDUF HQ C
HQ H[WUDLHQW OfJKXLOH GH SpSLQ GH UDLVLQ (OOH H
FDURWQH WRFRSKpUROV VWpURWGHVY HW DFLGHV JUD'

JHV SpSLQV GH UDLVLQ FRQWLHQQHQW HQ TXDQWLW
TXH OHV I10ODYDQROV VRXV IRUPH GH PRQRPqUH
SRO\PgIMHWD QLWR\DQQLYV HW DO

c) Anthocyanes

'DQV FHUWDLQHV GLVWLOOHULHV OHV DQWKRF\DQ}
FHUWDLQV FpSDJHV SRXU GHV DSSOLGD®QV REHW HER WIYRWY
FRQILWXUHV GHV JODFHV RX G$U/N BQR & RLNYQI K/DH\K DIFG

/JHV DQWKRF\DQHV VRQW H[WUDLWV GH PDUFV FRORU
EDQGH GH[BLIXXMLERY OD PrPH PDQLqUH TXH SRXU OD YD
/JHV PDUEFV VRQW DORUV DUURVpPV SDU XQH VROXWLRQ V;
OTR[\GDWLRQ /D SLTXHWWH REWHQXH HVW DORUV GL\
DQWKRF\DQHV

OSDORULVDWLRQV HMHBRXWUM B FBSWRE QDWW

a) Méthanisation des marcs de raisins

/D GLJHVWLRQ DQDpPURELH GH PDUF GH UDLVLQ FRF
DJULFROHV SHUPHW GH SURGXLUH GX PpWKDQH ELRJD]
PDUF GH UDLVLQ HVW PRLQV PpWKDQRJGQH TXH GIDXW!
QRLVHWWHY HW QHWWHPHQW PRLGRIPWW KDWQROGQH TXH
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b) Peaux de marcs de raisins

'HV SHDX[ GH PDUFV GH UDLVLQV EODQFV RQW pWp XWL
RX j OfHDX SRXU IDEULTXHU GHV SDQQHDX[ FRPSRVLWHYV
FRPSRVLWHV HQFROOpPV j OfDLGH GH UpVLQH XUpH IRUPDC
VXOIDWH GYDPPRQRXRQWHQW GH ERQQHV SHUIRUPDQFHV S
LVRODWLRQ WKHUPLTXH 'DQV OH EXW GH PD[LPLVHU OfXV
REWHQXV RQW pWp DQDO\VpV /D PROpPFXOH H[WUDFWLEO
OfKH[DQH HVW OfDFLGH ROpPDQROLTXH SUpPEXUVHXU GH S
JTH[WUDFWLRQ j OfHDX SHUPHW GYREWHQLU GH OfpWKD
HIWUDH@&HY HW DO E

"{DXWUHV pWXGHV RQW PRQWUp TXH OHV H[WUDLWYV DT
SHXYHQW VHUYLU GH VXEVWUDW SRXU OD IDEULFDWLRC
Aureobasidium pullulans /H SXOOXODQH HVW XQ SRO\WDFFKDULGH
GIXQLWpYVY GH PDOWRWULRVH OLpHV/BWDUW SHOL 6 DWIL\RRXYV GH
SRO\PqUH VRQW QRPEUHXVHV ILOPV DGKpDGELWIHQW C
DOLPHQWDIDQHWR\DQQLYV HW DO

c) Rafles

/JHV UDIOHV GH UDLVLQ LVVXHV GH OTJLQGXVWULH YLQLFF
GPpFRQWDPLQHU GHV HDX[ XVpHV /HV SURSULpWpV DGVRUE
VRQW DWWULEXDEOHV DX[ SURWpPLQHV DX[ SRO\WDFFKDULC
IL[HU OHV LRQV PpWDOOLTXHV JUKFH DX[ JURXSHV DPLQH
K\GUR[\OHV VXOIDWHV HW SKRVSKDWHVY $UYDQLWR\DQQLYV

/HV UDIOHV SHXYHQW rWUH VRXUFH GH SRO\SKpQROV D
DYHF GHV VROYDEBAUYQRSBOYBSHLPD/YHUL

‘HV UDIOHV RQW DXVVL pWp FRPSRVWpHV HQ DVVRFLD)
YLQLFROHV &H FRPSRVW SUpVHQWH XQ LQWpUrwW DJURQRPL
HW DO
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d) Fabrication de charbons

30OXVLHXUV SURFpGpVY RQW pWp GpYHORSSpV DILQ G|
FKDUERQV 'HX[ GTHQWUH HX[ VRQW OD FDUERQLVDWLR
HW DO
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,, ITHV WDQQLQV

/JHV WDQQLQV VRQW GHV VXEVWDQFHV TXH OfTRQ SHXW L
SODQWHYV OLJQHXVHV HW GRQF GDQV OHV YLJQHV /HV PpFD
QH VRQW SDV HQFRUH SDUIDLWHPHQW FRQQXV FHSHQGDC
OHV YDFXROHV GHV FHOOXOHV HW TXJ{HOOHV VRQW DVVRFL
GHV SURWPLQHV

/JHV FRPSRVpV DSSHOpV WDQQLQV RQW LQLWLDOHPHQW
FDSDFLWp j DYRLU XQH DFWLRQ WDQQDQWH VXU OHV SURW
i XQH FRPSRVLWLRQ FKQPH T XHQ SU pHILH/GH U

'PILQLWLRQV

B3OXVLHXUV DXWHXUV RQW GRQQp OHRUGH URSWH RBQ I G@L
*ULITLWK HVW XWLOLVpH HQ SUHPLgUH DSSURFKH VHXOV
K\GURO\VDEOHV VRQW GLVWLQJXpV

%DWH 6PLWK HW 6ZDLQ

6HORQ %DWH 6PLWK HW 6ZDLQ OHV WDQQLQV VRQW Gt
GRQW OD PDVVH PRODLUH HVWD FRPSIULDI) W QDU D FWWRQ X
SKPQRO FRXOHXU EOHXH DYHF OH FKORULGH GH IHU ,,, HV
HW GTDXWUHKY BLURNVQGQHDWHEEPLWHK GpILQLWLRQ QTLQFOX\
WDQQLQV SXLVTXH UpFHPPHQW GHV PROPFXOHV DYHF XQl
pPWp LVROpHV HW SHXYHQW rWUH FODVVpHV HQ WDQW TXH V

*ULITLWK

*ULIILWK D GpILQL OHV WDQQLQV FRPPH GHV VXEVWDQF
HW OHV D VpSDUpV HQ GHX[ JURXSHV OHV WDQQLQV K\GUR
GpILQLWLRQ QH WLHQW SDV FRPSWH GHV IDLEOHV PDV
PRQRPPULTXHV TXL RQW XQH P'DV VKDREDE DUWHHH \DRYG/ 5CHHHV
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+DVODP

HORQ +DVODP +DVODP XQ WDQQLQ GpVLJQH
SURYHQDQW GJXQH SODQWH VHUYDQW j SURGXLUH GX
SRO\SKpPQROV YpJpWDX[ HQ GHX[ FODVVHV VWUXFWXUHO

X OHV HVWHUV JDOO\ROV HVWHUV KH[DK\GUR[\GLSK|
K\GURO\VBHKXQ WVPH GLYLVpV HQ VHSW FDWpJRULHV

0 OHV HVWHUV VLPSOHYV

o OHV PpWD E R OdyJHD\O G R BADLEBEH\Q V

o OHV HVWHUV KH[DK\GUR[\SKpQR\OLTXHYV
GpK\GURKH[DK\GUR[\§tBRPPRLOMOTQFEENVQYV EDVpV \

XQH FRQIR& BXWLFOXFRVH
XQH FRQIRWBP®XWLRQXFRVH
@GV GpULYpV © FKDLQH OLEUHV @ GX ' JOXFRVF
GHV GLPqQUHV HW ROLJRPQUHV VXSpULHXUV IR
GH PRQRPQUHV SULQFLSDOHPHQW FHX[ GH FO

= TR Th T

X OHV SURDQWKRF\DQLGLQHYVY FRQGHQVpV TXL VH Gpl
OfHIIHW GYDFLGHV PLQpPpUDX]

.KDQEDEDHH HW YDQ 5HH

6HORQ .KDQEDEDHH HW YDQ 5HH OHV WDQQLQV VR
SODQWHYV VXSpULHXUHV VpSDUDEOHV HQ TXDWUH JURX
VHORQ OHXUV FDUDFWpPULVWLTXHY VWUXFWXUHOOHYV

x OHV JDOORWDQQLQV TXL VRQW OHV WDMEALQV R+
GHSVLGLTXHV F\FOHV DURPDWLTXHV OLpV SDU GH\
SRO\ROV FROXWWRKIMHHHYSHQRWGH YV

Xx OHV HOODJLWDQQLQV TXL VRQW OHV WDQQLQV SRXL
VRQW OLpPHV HQ & & OfXQH j OIDXWUH HW QH VRQW
OLDLVRQ JO\FRVLGLTXH

x OHV WDQQLQV FRPSOH[HV TXL VRQW OHV WDQQLQ\
OLDLVRQ JO\FRVLGLTXH j XQH XQLWp JDOORWDQQLQ
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x OHV WDQQLQV FRQGHQVpV TXL VRQW WRXV OHV SURI
SRO\PpULTXHV IRUPpV SDU OLDLVRQ & GYXQH FDWpF
FDWpFKLQH PRQRPPULTXH VXLYDQWH

SWLOLVDWLRQ GHV WDQQLQYV

/JHV WDQQLQV VRQW FRQQXV HW XWLOLVpPV GHSXLV TXH
SURFpGp GH WDQQDJH GHV SHDX[ OHXUV FRQIpUDQW OD SlU
DYHF OHV PROpPEFXOHV GH FROODJgQH &HUWDLQV WDQQLQ
WKpUDSHXWLTXHV FDU LOV SUPpVHQWHQW XQ SRXYRLU DQW

+LVWRULTXHPHQW FKDTXH SHXSOH XWLOLVDLW OHV
FRQVHUYHU OHV SHDX[ GH ErWHV OH FKrQH HQ )UDQFH Of
5XVVLH /HV UHVVRXUFHV ORFDOHV RQW pWp UHPSODFpHV
;,;9PHVLgFOH SDU GHV WDQQLQV REWHQXV GH PDQLqUH S
SUIJHQWXRBUDFKR SXLV HRLPIRNEDOEK KBW 6 XHOEXIITHUD

(Q SUqV GH GH OD FRQVRPPDWLRQ IUDQoODLVH GF
DX WDQQDJH GRQW SOXV GH OD PRLWLp SURYHQDLW GH E|
IUDQoXIPKHW GI$OEXIIHUD

/DOQOQDJH GHV FXLUV

&RQFHUQDQW OH WDQQDJH RQ SHXW GLIIpUHQFLHU OH
OTpWDEOLVVHPHQW GTXQH OLDLVRQ FRYDOHQWH HQWUH O
WDQQLQV DORUV TXYXQ © IDX[ @ WDQQDJH FRQVLVWH HQ O
FKDLQHV GH FROODJgQH VDQV BHHMDBH IO FOVR Q O'K WDIAQ D
YpJpWDO WUDGLWLRQQHO D SURJUHVVLYHPHQW pWp UHPS
FKURPKDQEDEDHH DQG 5HH

8VDJHV PpGLFLQDX]

8QH DXJPHQWDWLRQ GX WDX[ GH WDQQLQV GDQV OD SOTL
PDODGLH FH TXL ODLVVH SUpVXPHU TXTXQ GH OHXUV U{OH
FRQWUH GHV LQIHFWLRQYXDREDEPWHVRG BEHPD X

/IHV DSSOLFDWLRQV PpGLFDOHV GYH[WUDLWYV GH SODQYV
PLOOpQDLUHYVY QRWDPPHQW HQ $VLH Re OHV H[WUDLWYV GH
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OHV GLDUUKpHV HQ WDQW TXH GLXUpWLTXH FRQWUH C
DLQVL TXTHQ WDQW TXJDQWLVHSWLTXH DQWL LQIODP
&HSHQGDQW FHUWDLQV WDQQLQV SHXYHQW SUpFLSLWF
GRQF SRVVLEOH G{rWUH HPSRKDREDES-DH FRIG SEKHE VW D C

$GKpVLIV

'HSXLV OHV DQQpHYV OHV WDQQLQV FRQGHQVpV L
PLPRVD OH TXHEUDFKR RX OH SLQ VRQW H[WUDLWYV LQG
OHV PDWpULDX[ GpULYpV GX ERLV GDQV GHV SD\V FRPP
&KLOHPLQJZD\ DQG OF*RZQ 3L]]L DQG OLWWDO

/D SOXSDUW GHV DSSOLFDWLRQV GH WDQQLQV HQ I
IRUPDOGpPK\GH HQ VXEVWLWXWLRQ WRWDOH RX SDUWLI
SULQFLSDOHV DSSOLFDWLRQV GH FHV FROOHV VH IRQV
FRQWUHSODTXpV B5RX]

/TIXWLOLVDWLRQ GH WDQQLQV HQ WD QW)EK PBIE WML |\

.., | BGKpVLIV j EDVYH GE\MDQQLQV

ORXVVHV GH WDQQLQV

8Q GPYHORSSHPHQW UpFHQW GHV WDQQLQV FRQGHQ
SKpPQRO GDQV OHV PRXVVHV ULJLGHV OHLNOHKDP DQG 3
GH PDWpULDX RQW pWp FRQVLGPUDEOHVY SHUPHWWDQ
IRUPDOGPK\GH 'LIIpUHQWY W\SHV GH WDQQLQV RQW pW
GH PLP®DMVR HW DO IDFRVWH HW DO

$XWUHV DSSOLFDWLRQV

/JHV WDQQLQV VRQW DXVVL XWLOLVpV GDQV OfLQG X\
GYHQFUHV 'DQV OfLQGXVWULH DOLPHQWDLUH OHV WD
IUXLWV ELQUHV HW YLQV FROODJH HW HQ WDQW T
FDRXWFKRXF .KDQEDEDHH DQG 5HH

(Q $IULTXH GX 6XG OHV WD QQ L Acucia Maxnsii RIPW ROWFH C
XWLOLVpV j JUDQGH pFKHOOH SRXU GLYHUVHV DSSOLFD
DYHF OfpWKDQRODPLQH HW OH IRUPDOGpPK\GH GRQQH X¢
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GH © JORFFRWDQ @ FDSDEOH GH IORFXOHU LPPpGLDWHPHC
XVpBRX|

&HV WDQQLQV GH PLPRVD RQW DXVVL pWp XWLOLVpV D¢
FKURPH SRXU UpGXLUH OD YLVFRVLWRXGHV ERXHV GH IRUD.

JRFDOLVDWLRQ GHV WDQQLQV

'HV FRQFHQWUDWLRQV QRQ QpJOLJHDEOHY GH WDQQLQV
SDUWLHVY GHV SODQWHV PpFRUFHV ERLV IHXLOOHV IUXLW
5HH

'DQV OH UDLVLQ RQ UHWURXYH OHV WDQQLQV FRQGHOQ\
OTK\SRGHUPH /HXU TXDQWLWp HVW SOXV LPSRUWDQWH YH
FHOOHV GH OD SXOSH 9LYDV HW DO

/IHV WDQQLQV K\GURO\VDEOHYV

/JHV WDQQLQV K\GURO\VDEOHVY VRQW GHV HVWHUV GH Of
HOODBIMIKIHGH GLJDOOLTXH GRQW QHYXBROWFX@HY VRQW S
OLpV j GHV PRQRWVDNHEXDUHGOHNPHQW GH JOXFRVH

$FLGH HOODJLTXH
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$FLGH GLJDOOLTXH

/TLQWpUrW SRXU OHV WDQQLQV K\GURO\WDEOHV HQ
UpDFWLYLWp WUQV EDVVH DYHF OH IRUPDOGpPK\GH LOV
GX SKPQRO SRXU FHUWDLQHYV DSSOLFDWVR®XV HB L) QD QF
GIpFRUFH GH FKKkWDLJQHU RX GH ERLV GH FKrQH SRVYV
OHV FXLUV VXSpUANB®QHGQVFARQGH®RN\ V

JHV WDQQLQV FRQGHQVpV

/JHV WDQQLQVDPRQYEHMS/HPNOp SURDQWKRF\DQLGLQHYV
VRQW GHV ROLJRPQUHV RX GHV SRO\PqUHV GH IODYDQR
A HWE 6FKRILHOG HW DO /ID SUPVHQFH GF
K\GUR[\SKpPQROLTXHV FRQGXLVHQW j OD IRUPDWLRQ GH
PpWDOOLTXHV HW GIDXWUHV PDFURPROpPFXOHV FRPPH C

8QH VWUXFWXUH PRGqOH GH WDQOQDOJKRIBIGHQVp HVW
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BWUXFWXUH PRGqOH GIDXML EMRRLVY ¥@KY ®HOQYFRQ
LQWHU LODYDIQH HPHQW SUpVHQWH

/H PRQRPqUH GH FDWpPFKLQH SUpVHQWH GHV FDUERQHYV
VXU OTDQQHDX & /HV JURXSHV VXEVWLWXDQWYV 5 5 HW 5
GDQV OD UpDFWLYLWp GX WDQ@GLG D | RIMWMW HXYQV pWIR X B HHPQ
JDOOISDXHH[HPSOH SRXU Ofp5LEDWp AW GHI DBDORDW H

/JHV SURDQWKRF\DQLGLQHYVY RQW pWp GpWHEWpPHYV GDQV
HW GDQV GHV IUXLWV IHXLOOHV PpFRUFHV [\OqPH HW SKOF
SODQWHV

2Q WURXYH OHV SURDQWKRF\DQLGLQHYV GDQV OHV FRXF
UDLVLQ HW GDQV OH SDUHQFK\PH GX SpSLQ /D SOXSDUW G
FRQVWLWXpHV GIpSLEDWpPpFKLQHY HQ PDMRULWpP HW HQ SOX
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/HV WDQQLQV FRQGHQVpPY YRQW GH GLPqUHV RX WUL
OH UDLVLQ 6RXTXHW HW DO /HV WDQQLQV GH
SRO\PpULVDWLRQ PR\HQ SONVShpBBEQUMXYW BRRERAHX LR Q
OfRUJDQH GRQW LOV VRQW LVVXV OHV WDQQLQV GH St
PSLIDOORFDWPFKLQH PDLV GH WUKV WIDX GLIQS LE B WspFRK
GPpSRXUYXV GIpSLIDOORFDWPpPFEKLQH PDLV RQW GHV XQL
2Q UHWURXYH DXVVL GHV SURDQWKRF\DQLGL®HV GDC
SULQFLSDOHPHQW GYpSLFDWpPFKLQH DYHF XQH IDLEOH
JDOODWH HW G p&BRXDOMWR W PK L Q H

/H PRQRPQUH GHV WDQQLQV FR[QIGIKQN@ DHE/OH B X p V H (
UHJURXSH OHV GPpQRPLQDWLRQV GHVY PRQRPqQUHV HW G
IRQFWLRQ GHV GLIIpUHQWHY VXEVWLWXWLRQV VXU OHV

ORQRPQUH GH EDVH GHV WDQQLQV FRQG

ORQRPQqUH

V W pLVRP g L 5 5 5 5 5 5 20LJRPQUHV
&DWPpFKL( 2+ + 2+ + 2+ 2+ BURF\DQLGL(
*DOORFDW| 2+ + 2+ 2+ 2+ 2+ BURGHOSKLQI
YLVWDQLG + + 2+ + 2+ 2+ SURILVPWLQL
S5RELQHWL + + 2+ 2+ 2+ 2+ SURURELQpPWL
$IJHOpFKKH 2+ + 2+ + 2+ + BURSpODUJRC
*XLERXUWL + + 2+ + 2+ + SURJXLERXUW
OHVTXLWER + 2+ 2+ + 2+ 2+ SURWPpPUDFDFL

TDEOHDXPHQFODWXUH GHV PR Q&®RH JWHYQH W VR PR Q EHHAQM

/D YRLH GH ELRV\QWKgVH GHV ROLJRPQUHV HW GHV S
SDV HQFRUH WRXW j IDLW pWDEOLH 'HV LQFHUWLWXGHYV
OSRO\PpULVDWLRQ HWH®H\FRW LApAELRIKV@BQ' L[R Q
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$GKpVLIV HW SDQQHDX[ GH SDUWLFXOHYV

/JHV FRPSRVLWHY j EDVH GH PDOKM S B WL I BDRE HOUHFHOWL T
ERLRQW pWp GpYHORSSpV CHDYFO O H, CYEMRDWXIDEULTXpV
FKXWHV HW GHV FRSHDX[H@HW P B YWQUL 6 @Y ERLWH OHV
YDULDELOLWp LQWHU HW LQWUD HVSqFHV LQKpUHQWV DX
GHQVLWp OD UpVLVWDQFH HW ODHMW/XGDHpOHWW YV, FRR IRYG \

EDVH GH ERLV VRQIW])Fq)I-E)VVpV GDQV OD

Composites a bas|
de bois

Panneaux Produits moulés Produits moulés Produits moulés

B P vee daures. | 0SB (panneau 4
matériaux copeaux orientés)|

ML VL (placages de b |
[ETEIES)

&0 DV VHP HRPE FOHER/ H GHQ EIRIQF WDR @ UBHR LE X
XWLOLVpH,UuIGDBQY@ @B UE X

8Q SHX SOXV GH PLOOLRQV GH PqQWUHV FXEHV GH SC
ERLVY RQW pWp IDEULTXpV GDQV OH PRQGH HQ /HV SDQ
HQYLURQ PLOOLRQV GH PgWUHV FXEHYV DQQXHOV GH
GH ERLV HW OHV FRQWUHSODTXpV VRQW SURGXLWYV j KDXV
DQ GH OD SURGXFWLRQ GH SDQQHDX[ j EDVH GH ERLV
GH OD PRLWLp GH OD SURGXFWLRQ PRQGLDOH GH FRQWUHS

(Q JUDQFH RQ SURGXLWPHIH ISDRO@®HDX[ GH SDUWLFXOH
DQQPRMSURGXFWHXU PRQGLDO HQ HW GH OD SURGXF
i EDVH GH ERLV HW PHQMLER@W U HSTSIRGDXFWHXU PRQGLDO
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/ID ORFDOLVDWLRQ JpRJUDSKLTXH GHV SURGXFWHX

OHXU SURGMHWUBQH\Q@@IDQV oD

6LWHSUG B XG W ISP@ BRIMSA Y EWMM GHWERRSYRUWDQFH
OHSWRGXFQLRID®QFH)&% S
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$GKpVLIV WKHUPRGXUFLVVDEOHYVY SRXU SDQQH
EDVH GH ERLV

/H SUL[ GH OD FROOH UHSUpPVHQWH GH j GX SUL[ WF
j EDVH GH ERLV SRXU XQH TXDQWLWp PDVVLTXH DOODQW

/IHV GLIIpUHQFHY HQWUH OHV PRWYVY FROOH UpVLQH HW I
HVW XQH VXEVWDQFH FDSDEOH G DVVHPEOHU GHX[ VXUIDF
VXSHUILFLHOOHYV GXUDEOHV DORUV TXTXQH FROOH HVW )
JpQPUDOHPHQW XQ SRO\PqUH FRQVWLWXWLI GTXQ DGKpVLI

,O HVW GLIILFLOH GH GRQQHU XQH SUpVHQWDWLRQ HI[K
SUpSDUDWLRQ GHMBEYEQWDWp GHD QRUPXODWLRQV HVW JUDC
LEL OHV IDPLOOHY GH UpVLQHV OHV SOXV FRXUDPPHQW XW|
QRXV SDUDLVVHQW OHV SOXV SURPHWWHXUV

8QH SUpVHQWDWLRQ GHV DGKpVLIV QDWXKQGKNMNM QRQ WD
@BXSSOpEI:IK—;)(WL\RJUE)SSKHJ’B{HV

$GKpVLIV VIOWKpWLTXHV

/IHV DGKpVLIV VIQWKpWLTXHVY VRQW DFWXHOOHPHQW OH
SDQQHDX[ FRPSRVLWHYV j EDVH GH ERLV /D JUDQGH PDMRU
FKLPLH GX SpWUROH

a) Urée-formaldéhyde

/ID UpVLQH OD SOXV XWLOLVpH j WUDYHUVY OH PRQGH SR
HVW OTXUpH IBRYP NG UHWNGHQWD QWVHRDYSORKEDWLRQVY 5RZHO
/D UpVLQH 8) IDLW SDUWLH GH OD IDPLOOH GHV DI
FRQGHQVDWLRQ UpDFWLRQ GH GHX[ PRQRPQUHV GYXUpH
PLOOLDUGY GH WRQQHV VgFKHVY GH FHWWH UpVLQH VRQV
/IHV PROpFXOHV GIXUpH HW GH IRUPIDXGHMK\GH VRQW S

D E
D8UpHE RUPDOGPK\GH
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(OOH D OYDYDQWDJH GYfrWUH SHX FKqUH IDFLOHPHQ

LQFRORUH XQH IRLY UpWLFXOpH HW GH UpDJLU UDSLGHP

/[fXUpH IRUPDOGpPK\GH UpVLVWH HQ SDUWLH j OTHD?>

GH OYK\GURO\VH GH OD OLDLVRQ DPLQRPpWK\OpQLTXH

DSSOLFDWLRQV HQ H[WpULHXU VDQV WUDLWHPHQW RX |

5RZHOO HW MPPLIXUHHSUpVHQWH OH SRO\PqUH GTXUpH |
HQ PLOLHX DFLGH

5pVDQHIRUPDO GJPKVGHXOpH HQ PLOLHX DFLG

JITIDMRXW GYXQ IDLEOH SRXUFHQWDJH GH FKDUERQ
IRUPXODWLRQ GH UpVLQH 8) SHUPHW GH UpGXLUH Ofp!
UpWLFXODWLRQ j XQH WHP SHWDWX QR AFHEQUAR GH S BV VERIDV
HVW VXSpULHXU j FHOXL GTXQH UpVLQH 8) FODVVLTXH
SDQQHDX GH ILEUHV GH GHQVLWpP PR\HQQH 0') VRQW L
FRQWHQDQW GHV FKDUERQV DFWLIV VDQV HIIHW VXU
SDQQHDX .XPDU HW DO

b) Phénol-formaldéhyde

/HV UpVLQHV SKpQROLTXHV VRQW OH SURGXLW GH O
IRUPDOGpPK\GH (OOHV RQW pWp GpYHORSSpHV FRPPHUF
GDQV EHDXFRXS GH GRPDLQHV LQGXVWULHOV PrPH VL
HQFRUH TXH SPRIQWAH D HDRHQ WL W W D O

2Q GLVWLQJXH OHV UpVLQHV SKpQRO IRUPDOGpPK\GH
PLOLHX EDVLTXH HW GRQW OH IRUPDOGpPK\GH HVW HQ H
HQ PLOLHX DFLGH HW GRQW OH IRUPDOGpPK\GH HVW HQ C
OD IRUPDWLRQ OHQWH GHV PpWK\OROSKpQROV HW OD F|
HQ SRO\PqUHV 8QH FDWDO\VH EDVLTXH SHUPHW XQH IR
TXH OD FRQGHQVDWLRQ

/IH SKPQRO IRUPDOGpPK\GH HVW S OpXU GGIX UTCHO/HDTXVHY IC
GHX[ ] WURLV IRLV SOXV FKHU ,0 HVW XWLOLVDEOH SR:
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DO /HV DYDQWDJHV GH FHW DGKpVLI VRQW XQH ERQQ
FOLPDWLTXHV HW DX[ KDXWHVY WHPSpUDWXUHV 3L]]L DQG |
GHV UpVLQHV SKpQROLTXHV SDU UDSSRUW DX[ UpVLQHV j E
OHV SDQQHDX[ SOXV ORQJWHPSV8AVSERGPX|W K CEXHWHPN WHHP 3 D
IRLV UpWLFXOp HVIWLVRK|pHPDWLVp GDQV OD

5pVLSKp QROP DO GJpRNG FIX O p H

/IHV UpVLQHV 3) GH W\SH UpVRO SUpVHQWHQ@MH XQH FLQ|
WHPSV GH JHO WHPSV GH UpWLFXODWLRQ GH OD UpVLQH
DYHF XQH DXJPHQWDWLRQ GX S+ MXVTXT] XQH YDOHXU GF
GIDXJPHQWHU GHLQRYMHBXWHMREY GH JHO DXJPHQWH DSUqV
GH S+ j FDXVH GYXQ pTXLOLEUH UpDFWLRQQHO PHQDQW
TXLQRHM DQG OLWWDO 3L]]L DQG 6WHSKDQRX

7THPSV GH JHO

SHSUpVHQWDWLRQ VFKpPDWLTXH GX WHPSV GH JHO
S+ SRXU XQ UDWIDRGBW-IHWLRQ GH 3L]]L DQG OLWWDO
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c) Mélamine-formaldéhyde et mélamine-urée-formaldéhyde

/D PpODFRIPBIOGPK\GH 0) HW OD PpODPLQH XUpH |
FRPSWHQW SDUPL OHV DGKpVLIV OHV SOXV FRXUDPPHC
XWLOLVPY HQ H[WpPULHXU RX VHPL H[WpULHXU /D UpVLQ
UpVLQHV 0) WRXW HQ FRQVHUYDQW XQH JUDQGH SDUW

DSSRUWpHVY SDU OD PpODPLQH

3L]]JL DQG OLWWDO

IRUPDOGpPK\GH SXUHV QH VRQW SUHVTXH MDPDLV XWLOI

OHXU SUL[ WUQV pOHYp

/D PROpFXPHJIEH

HR VO B ® H QUHp AIVQ

PpODPLQH IRUPDOGpPK\GH UpWLPXOYHHHVW VFKpPDWLVpt

OpODPLQH

/ID UpVLQH 08) GRQQH GHV SHUIRUPDQFHV LQWHU
IRUPDOGpPK\GH HW OfXUpH IRUPDOGpPK\GH SRXU XQ FRE€\
6HORQ OHVY DSSOLFDWLRQV OHV SRXUFHQWDJHV G

i RX SOXV

5pVL@@MPPLQH UpWLFXOpH j OIDLGH GH IRU
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d) Isocyanates

/JHV DYDQWDJHV GHV UpVLQHV LVRF\DQDWHYV VRQW XQ
PRGpUpH XQH ERQQH GXUDELOLWpP XQH ERQQH UpVLVWE
GYIpPLVVLRQ GH IRUPDOGpPK\GH &HV DGKpVLIV VRQW HQFRL
FREW DVVH] pOHYp HW SRX3RBHUWEBMWRQV GH WR[LFLWp

/JHV LVRF\DQDWHV OHV SOXV XWLOLVpV GDQV OfLQGX
DURPDWLTXH GLLVRF\DQDWH GLSKpQ\OPpWKDQH 0', HW O
LVRF\DQDWHYV VRQW DFWXHOOHPHQW XWLOLVpY SULQFLSD
26% RULHQWHG VWUDQGERDUG HW GHV SURGXLWYV VLPLOD
GHV SDQQHDX[ GH SDUWLFXOHV HW GHV SORQBDL GH ILEU
DQG OLWWDO /H SO', KDELWXHOOHPHQW LQVROXEOH
OfHDX GHSXLV OH GpYHORSSHPHQW GH SO0', pPXOVLILpV
GLVWULEXWLRQ KRPRJGQH GX S0', GDQV OD VROXWLRQ DTX!
USIUPpVHQWDWLRQ GX SO)LAXWHGRQQpH GDQV OD

/H 0', SUpVHQWH OYLQFRQYpPQLHQW GH FROOHU OH SD
FRQVHLOOpP GIXWLOLVHU XQ DGKpVLI GLIIpUHQW RX XQ Pp
OHV VXUIDFHV GX SDQQHDX /H 0', HVYW VRXYHQW XWLOLV
JPQPUDOHPHQW DYHF OHV LRWRDOIGHK\GH RX WDQQLQ

'LLVRF\DQDWH GLSKpQ\OFPFW,KDQH SRO\PpULT X!

$GKpVLIV | EDVH GH WDQQLQV

/D GPQRPLQDWLRQ 3R R &K R DIQHDIMHRIMBHE WRXV OHV PRQR
RX ROLJRPQUHV SRO\PPULTXHV RX SUpPSRO\PPULTXHV SURY
GXUFLU SRXU FUpHU GHV OLDLVRQV GXUDEOHYV ‘
GIDQLPDX[ SULQFLSDOHPHQW VDQJ FROODJGQH RX SRLVV
GDQV FHWWH GpILQLWLRQ TXH OH¥LPGKPWLD®D SURYHQDQW ¢
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'HX[ FODVVHV GYDGKpVLIV SKPQROLTXHV QDWXUHOV
WDQQLQV HW GH OLJQLQH 6HXOV OHV DGKpVLIV j ED
FRPPHUFLDOLVpPY GDQV OfKpPLVSKqUH VXG GH IDoRQ VI
GHX[ W\SHV GYDGKpVLIV RQW SRXU DPELWLRQ GH V.
VIQWKpPWLTXHV

JHV WDQQLQV FRQGHQVpPVY FRQVWLWXHQW OD VRXU
LPSRUWDQWH ,OV VRQW SOXV LQWpUHVVDQWV FKIL
IDEULFDWLRQ GIDGKpVLIV HW GH Up¥LIQHV TXH OHV WD

/JHV WDQQLQV FRQGHQVpPV XWLOLVpV SRXU OD IDEULF
GH OYpFRUFH GH QRPEUHX[ DUEUHV ASD&PLOKHVTX
T X HE USchiKoRsis H{WUDLW GX ERduga OHWY SRORDHENY FHUWDLQ
SLQRius /TXVDJH WUDGLWLRQQHO GH FHV WDQQLQV |
FRQVRPPDWLRQ HQ WDQQLQV FRQGHQVpPV D DXJPHQWp
DYDQW GH GLPLQXHU SURJUHVVLYHPHQW /YDXJPHQWDYV
VIQWKpWLTXHV DSUQV OD FULVH pQHUJpWLTXH GHV DQC
OHV WDQQLQV FRPPH VRXUFH 3GH]ISPQ\G WL@RIDOFRQGHQ

/JHV H{WUDLWV GH WDQQLQV FRQGHQVpPV LVVXV GH ER
FRPSRVpV GH GH WDQQLQV SRO\SKpPQROLTXHV GH
GH VXFUHV HW GH SRO\WDFFKDULGHV JRPPHV K\GURER

/D YLVFRVLWp GHV VROXWLRQV GH WDQQLQV DXJPH
FRQFHQWUDWLRQ HQ VROXWLRQ DTXHXVH &HFL
GIK\GURFROORWGHY SRO\WDFFKDULGHVY GH KDXW GHJ
PROpPFXODLUH LPSRUWDQWH GH FAHUWDQG \6\8 RS KRN G

/D UpDFWLRQ GHV WDQQLQV FRQGHQVpV DYHF OF
SRO\PpULVDWLRQ SDU OD IRUPDWLRQ GH SRQWV PpWK\
IODYRQRWGHVY SULQFLSDOHPHQW VXU OfDQQHDX $ SR
UpVLQHV 3) OD UpWLFXODWLRQ GHV UpVLQHV WDQQLQ
YRLH DFLGH RX SDU YRLHE@BWMXH BEZ)JUpWLEXOpH HVW
dPCIX UH
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5p/LQH QRU®DOGpK\GH

/D VXOILWDWLRQ GHV WDQQLQV FRQGHQVpV j OYDLGFE
GYDXJPHQWHU GH PDQLQqUH VLJQLILFDWLYH OHXU VROXELC
DGKpVLIV GRQW OD WHQHXUW HQLW DQ QLQDV LHVDWS 8 § VGHO/HW B
SHXW VIHIIHFWXHU SDU OYDMRXW GTXQ VHO GH VXOILWH O
FRQGHQVpV

JHV WDQQLQV UpVRUFLQROLTXHV SUpPVHQFH GTXQ JUR
OTDQQHDX $ FRPPH FHX[ GH PLPRVD SHXYHQW rWUH XWLO
GH SDUWLFXOHV XWLOLVpV HQ H[WpULHXU DSUQV XQH VpUl
K\GURO\VHU OHV JRPPHV K\GURFROORWGHY ,0 HVW DXVVL
HQ OHV UHQIRUODQW j OfDLGH GH UpVLQHV 3) RX 8) 3L]]L

'"HSXLV TXHOTXHV GL]DLQHV GIDQQpHV OHV WDQQLQ
VXEVWLWXWLRQ WRWDOH RX SDUWLHOOH GH UpVLQHV SKpC
PpODQJH SHUPHW GH UpGXLUH OHV FREWV GH OD UpVLQH
SURSULpWpPV PpFDQLTXHV HW HQ DFFpOpUDQW pYHQWXHOOH
HW DO ORXEDULN HW DO 3L]]L

/JHV WDQQLQV SKORURJOXFLQROLTXHV SUpVHQFH GH JU
GH OYDQQHDX $ FRPPH OHV WDQQLQV GH SLQ UDGLDWD
UpDJLVVDQW DYHF GX SDUDIRUPDOGpPK\GH HW GX GLLVRF\D
0', VH OLH DYHF OHV JURXSHPHQWY DOFRRO HW K\GUR[\O
K\GURFROORWGHYV GH OfH[WUDLW HQ IRUPDQW GHV SRO\XL
IRUPDOGPK\GH DYHF OHV DQQHDX[ $ GHV WDQQLQV 3L]]L

MRQGHQVpPYV UpWLFXOpV DYHF )H_)O)Sﬁ)l'-l, HVW GRQQpH GDQV OD
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5pVLQH /D QQLQ

'HV WDQQLQV FRQGHQVpPY RQW UpFHPPHQW pWp XWL
SRXU HQ DPpOLRUHU OD UpVLVWDQFH WKHUPLTXH =DQH

/JRUV GTH[WUDFWLRQV RX GH UpWLFXODWLRQV HQ |
SHXYHQW VH UpDUUDQJHU HQ SKOREDSKQgQHV RX SKOF
GpJUDGHQW OHV SHUIRUPDQFHV DGKpVLYHV GHV WDQQL
PYLWpH SDU OJDMRXW GIDJHQWY QXFOpPRSKLOHV IRUWYV
DQG 3L]JL 8Q H[HPSOH GH PpFDQLVPH GH IRUPDWL
G D J YL ®OUH

OpFDQLVPH GH UpDURIDLHPP@MWEHP qUH GH WDQC
FRQGHG@K®RED SX@GRQSMpDRN KHU DQG 3L]]L

'HV DGKpVLIV j EDVH GH WDQQLQV K\GURO\VDEOHYV
GpYHORSSHPHQW 2Q SHXW QRWDPPHQW FLWHU XQH FR
WDQQLQV GH FKkWDLJQLHU GH GLPpWK\OFDUERQDWH H
DXWUH pWXGH D SHUPLVY GH UHPSODFHU DYHF VXFFQqV
IRUPDOGpPK\GH SDU GHV WDQQLQV GH FKkWDLJQLHU SRX
HQ ODER&DPMVWOLHW DO

SDQQHDX[ GH SDUWLFXOHYV

JTH[SUHVWDIQRIHDBXSGH SDUWHF RNV &IV LYWULRX YV pOH
IDEULTXpV j SDUWLU GH SDUWLFXOHV GH ERLV (QYLURC
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XWLOLVpH SRXU OD IDEULFDWLRQ GHOSIIVQOXW X H G HE LSRORDW v
VRQW SULQFLSDOHPHQW GHV UpVLGXV VDLVRQQLHUV FRPI
EOpUOH DQG %DUEX

/ITLQGXVWULH GX SDQQHDX GH SDUWLFXOHV D EHVRLQ
FRSHDX[ GH UDERWHXVH HW GY{DXWUHV VRXV SURGXLWYV Ut}
LQGXVWULHYVY GX ERLV 7RXV OHV SDQQHDX[ GH SDUWLFXOH
VgFKH GH OYDLU FRPSULPp HVW XWLOLVp SRXU PpODQJH
SUHVVDJH 5RZHOO HW DO

/IHV SDQQHDX[ GH SDUWLFXOHV VRQW VRXYHQW FRPSRYV
HIWpULHXUHV VRQW IDLWHY DYHF OHV SDUWLFXOHV ILQHV
GHV PDWpULDX[ OHV SOXV JURVVLHUV &HWWH UpSDUWLWL
PDWpULDX[ HW OHV IDFHV VRQW SOXV KRPRJqQHV HW SUpVI
OH UHFRXYUHPHQW HW OH SODFDJH

/D UpGXFWLRQ GH ELRPDVVH OLJQRFHOOXORVLTXH HQ S
HQ pQHUJLH TXH OD UpGXFWLRQ HQ ILEUHV /HV SDQQHDX
XWLOLVpPY HQ WDQW TXfpOpPHQW GH SODQFKHU HW FRPPH
ILQV SHXYHQW rWUH XWLOLVpV HQ VXSSRUW GH ODPEULV /
GHV DSSOLFDWLRQV HQ LQWpPULHXU SULQFLSDOHPHQW HQ
GIDGKpVLI D\DQW XQH JUBRGHIOWpMUW V@ QFH j OTHDX

8QH SUpVHQWDWLRQ SOXV FRPSOQWH GHV SURFpGpV C
SDUWLFXOHY GHV SDQQHDX[ GH ILEUHV H®QGHNM FRQWU}

@BXSSOpEI:IK—;)(WL\RJUE)SSKHJ’B{HV
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, 2ULJLQH GH OD PDWLQqUH SUHPLQUH HW
PFKDQWLOORQYV

ODUFV GH UDLVLQV

/JHV PDUFV GH UDLVLQV&KDS N VWL ColWp W IE®QW GIH O
YLIQHURQV VXLWH j XQ pFKDQWLOORQQDJH UHSUpPVHQ\
9LJQH HW GX 9LQ ,)9 J/HV PDUFV GH UDLYV&RQNVSIUWDUN HV
HW GRED JHBUWRYLHQQHQW GH GLVWLOOHULHV

/JHV PDUFV RQW pWp VWRFNP& DOV qR QWY MW RRXK p V
EUR\pV j OJDLGH GTXQ EUR\HXU j GLVTXHV YLEUDQWYV D)

(IWUDLWV GH WDQQLQV

/HV H[WUDLWYV GH Wl)&gmsgwwm@mw\p\mmumx
GHV GLVWLOOHULHV HQ VROXWLRQV DTXHXVHV [/HV VF
LQIPULHXU | RQW pWp FRQVHUYpHV j f& /HWVROXW
i RQW pWp FRQVHUYpHV j WHPSpUDWXUH DPELDQWH

/JHV VROXWLRQV GJH[WUDLWV GH WDQQLQV RQW pV
DQDO\WHV /D FRQFHQWUDWLRQ GHV VROXWLRQV V{HIIH
VRXV XQH SUHVVLRREDQIpULHXUH j
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,, &DUDFWpWHWDWER@MHAQUDLVLQV HW GHV H]
PDUFV GH UDLVLQV

/JHV PpWKRGHV GH FDUDFWpULVDWLRQ HW GH GRVDJH DS
GLIIpUHQWY H[WUDLWV GDQV OfHQVHPEOH GH FH WUDYDLO
VKYHQW

+XPLGLWp

(QYLURQ J GTpFKDQWLOORQ HVW SHVp GDQV XQH FRXS
SHVpH VgFKH &HWWH FRXSHOOH HVW SODFpH GDQV XQH
OTpFKDQWLOORQ DWWHLJQH XQH PDVVH FRQVWDQWH

&KDTXH PHVXUH HVW UpSpWpH DX PRLQV WURLV IRL
SRXUFHQWDJH GH PDVVH GYHDX pYDSRUpH ORUV GX VpFKD.
OTpFKDQWLOORQ

(IWUDFWLRQ DX 6R[KOHW

/H GRVDJH GHWHPALWDS UL FHOWUDFWLRQ DYHEOXQ DSSDUF
(QYLURQ J GH OfpFKDQWLOORQ GRQW OH WDX[ GJH[WUDEF!
XQH FDUWRXFKH HQ FHGPOX®HRWRONDQWRQYRQW XWLOLVpV
HIWUDFWLRQ

IV VROYDQWYV XWLOLVpV VRQW OH /6 L& KRKRARRWPR MPpRADKQCHQ F
SHUPHW OfH[WUDFWLRQ GH OD PDMRULWp GHVY HIWUDFWLEO
/IH GLpWK\OpWKHU HVW TXDQW j OXL SHX SRODLUH HW SHUF
HW OHV DFLGHV JUDV

$X PRLQV TXLQ]H F\FOHV GYH[WUDFWLRQ VRQW QpFHV\
4XDQG OfHIWUDFWLRQ HVW FRPSOgWH OH VROYDQW HVW F
URWDWYIHIWVBFWHVEDRX¥RRGW; X EDOORQ

/JH WDX[ GTH[WUDFWLEOH D pWp FDOFXOp SRXU FKDTXF
G {p FKD QQ/IL\G DIR@H
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'PWHUPLQDWLRQ GX WDX[ GH IUDFWLRQ LQ\
GHV WDX[ GH VXFUHYV

&HWWH PpWKRGH SHUPHW GH GpWHUPLQHU OH WDX]|
DFLGH GH OD ELRPDVVH DLQVL TXH GH GRVHU OHV VXFU

/H GRVDJH GH OD IUDFWLRQ LQVROXEOH GDQV OfDFL!
GH WDQQLQV REWHQXV j SDUWLU GH PDUFV GH UDLVL(
O\RSKLOLVpV

'"HX[ PPWKRGHV GY{K\GURO\VHVY RQW pWp FRPSDUpHYV
SOXV HIILFDFH VXU QRV pFKDQWLOORQV /D SUHPLQqU
7$33, 7$33, D HW XWLOLVH OYDFLGH VXOIXULTXH |
PPWKRGH VH EDVH VXU GHVY WUDYDX[ GpFULWY GDQV OD
GH VXFUHVY GDQV GX PDUF GH UDLVLQ XWLOLVDQW GH ¢
OH\HU 9LGDO HW DO

/HV UpVXOWDWYV VREQBIHEWBIQWPN GORDHO IGPQV O}

GIXQ HIWUDLW K\GURO\Vp j OYDLGH GYDFLG®GK MXPDIJULT X

GIH[WUDLWDVHF;9,,

I THQVHPEOH GHV UP\BAJIRMP\WWHWHQ YXH GHV DQDO\VHV

SUpVHQWpI—&KGBQWI-HJ@{I-&(B(BSLNRJ@W pWpHV pDYHEY GH OYDF
VXOIXULTXH |

eWDSH GTIK\GURO\VH

- PJ GH ELRPDVVH VgFKH EUR\pH HW WDPLVpH RX

PO GIDFLGH &H PpODQJH HVW SODFp GDQV XQ EDLQ
HV DJLWp UpJXO L UMIPIHHQ WQDWHIFUXIQ PO GIHDX GLVWLC
SRXU DWWHLQGUH XQH FRQFHQWUDWLRQ HQ DFLGH VXOI
WULIOXRURDFpWLTXH /H PpODQJH HVW HQVXLWH SODF

EDU GH SUHHO\GVEHERQ H

$sUqV UHIURLGLVVHPHQW OH PpODQJH HVW ILOWUp
YHUUH GRQW OH VHXLO GH ILOWUDRALNRWp HK/AW G HO T p WXP
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f&/D WRWDOLWp GH OD IUDFWLRQ OLTXLGH HVW GLOXpl
PO

&HV K\GURO\VHV FRQGXLVHQW j XQH SKDVH OLTXLGH UL
SDU FKURPDWRJUDSKLH LRQLTXH HW XQ UpVLGX VROLGH L

/ID ITUDFWLRQ LQVROXEOH GDQV OYDFLGH VH FDOFXOH F
GDQV OYDFLGH GLYLVpH SDU OD PDVVH LQLWLDOH GH ELRP

eWDSH GH GRVDJH GHV VXFUHYV

/D VPSDUDWLRQ HW OD TXDQWLILEDWLRQ GHV VXFUHV Q
SDU FKURPDWRJUDSKLH PpFKDQJHXVH GIDQLRQV KDXWH
DPSpURPpPWULTXH SXOVYMU 33 (¥\¥WgPH 'LRQH[ ,&6 FR
GIXQH SRPSH JUDGLHQW 63 GfXQ SDVVHXU $6 GIXQ G
IRQFWLRQQDQW DYHF XQH pOHFWURGH GYfRU XQH pOHFWUR
YHUVLRQ 'LRQH[ &RUS 86$%

B8QHFRORQQH &DUERSDEP3$LRQH[ PLVH j OD VXLWH GTXQ
GH JDUGH [ PP 'LRQH[ HVW XWLOLVpH HQ SKDVH VWL
FRQVWLWXpH GIHDX GTXQH VROXWLRH VROXNWIHRQ D TPOH XM

0 1D2$& HWO 1D2+ &HV pOXDQWV VRQW SUpSDUpV SDU G
GIK\GUR[\GH GH VRIGLBMDFpWDWH GGIDWR/GE K POM B B XGXBGIW U D !
/JHV PRQRVDFFKDULGHY HW OHV DFLGHV XURQLTXHV VRQW L
FRQGLWLRQV LVRFUDWLTXHV HW XQ JUP®EOIWG TpOXWLR
GHVVRXV

7THPSRLQ + 2 PO 1D2+ 0 1D2$F PO 1D2+

7DEOHDMOGLHQWYV GHBRXWLED GCWLOUFLQDWLRQ GHV WDX]
HW GIDFLGHV XURQLTXHV SDU FKURPDWRJUDSIH
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7RXV OHV pOXDQWVY VRQW GpJD]pV DYDQW XWLOLVE

PLOXWHY HW VRQW HQVXLWH JDUGpPV VRXV XQH SUH\
DQDO\WH OD FRORQQH HVW ODYpH SHQGDQW PLQXWH
UppTXLOLEUpH SHQGDQW PLQXWHVY DYHF OHV FRQGLW
VRQW LQMHFWpPV DYHF XQH ERXFOH HQWLQUH GH —O
XQ GpELW GH PO PLQ /D VPpTXHQFH GH SXOVDWLRQ
SXOVDWLRQV FRQVLVWH HQ BHV+SRWWQWLHPY GH
LQWpJUDWLPY P9 + PV P9 + PV PO

PV HWPO + PV

/JHV pFKDQWLODWRDW OAH XATXHE UROS [RFQUL VGH. G V
FHQW IRLV GDQV XQH ILROH HQ SRO\SURS\OqQH DYDQW
3%

/I TDUDELQRVH $UD OH UKDPQRVH 5KD OH JDODF
[\ORVH ;\O OH PDQQRVH 0DQ OYDFLGH JDODFWZX
JOXFXURQ@QIFB$H VRQW LGHQIWWIXQVpMWW GRYPVIH HIWHUQH

'RVDJH GX WDX[ GH WDQQLQV FRQGHQVpV

/D PPWKRGH GH GRVDJH %DWH 6PLWK DXVVL DSSHOj
XWLOLVpPH SRXU TXDQW LHMIDQWH® HS/URD QMWK R ED/QLTXID C
GH SRO\SKPWQRO®WQLQV FRQGHQVpPY VRQW GpSRO\PpULVp
OD UpDFWLRQ GpPEUKWH I®GFQUHPWQW GRVDEOHV SDU
VSHFWURSKRWRPpWULTXH &KDPRUUR HW DO IHV
SDV ORUV GH FH GRVDJH 6FKRILHOG HW DO
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5pDF W LGRS RO\ P p GIIXMWWLBQQLQ FRQGGE®Vp HQ PLOL

8QH VROXWLR@ )Y GH )H62 GLVVRXV GIQW GH
EXWDQRO +&0 HVW SUpSDUpH 'DQV XQ WXEH j HVVDL j ER>

PJ GH PDWLqUH VqFKH GIfpFKDQWLOORQ VRQW PpODQJpV

PLQ & /HV PpODQJHV VRQW UHIURL ®L D ES/RQE DXQ@F E DH\QW
UDSLGHPHQW PHV/XUEODRQRF GXPVSHFWURSKRWRPqQWUH HVW |
PHVXUH DYHF XQH VROXWLRDXGH EXWD BRODX+OQBEOY OHV
FRQGLWLRQV TXH OfpFKDQWLOORQ

8QH GURLWH GY{pWDORQQDJH HVW UpDOLVH®»H DYHF Gl
JOXFRVLGH GH O GLVVRXV GDQV OH P pODUPIMH 8 ¥W\W DBIRDV +
dCIX UH

&\DQLGRQHJIJOXFRVLGH
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'RVDJH GX WDX[ GH SRO\SKpQROV WRWDX][ ¢
JROLQ

/JHV SRO\SKpQROV WRWDX[ RQW pWp PHVXUpV SDU V
POWKRGH GEDYREBLWOXU XQH UpDFWLRQ GIR[\GRUpPpGXFWLR
'fDSUQqV OD GHWWIHIBPWKRGH HVW WUQV XWLOLVpH SRX
GLIIpUHQWHY SURYHQDQFHV YpJOWDORDW AW GHDADIELLDM B/
DO

- PO GTH[WUDLW VRXV IRUPH O\RBSE&1LO[IW\pDUMP G\D

PO GTHDX GLVWLOOPH VRQW DMRXWpV PO GH VR
&LRFDOWHX FRQVWLWXpH GH WXQJVWDWH GH VRGLX
RUWKRSKRVSKRULTXH HW GYDFLGH FKORUK\GULTXH GL
FDUERQDWHGEH RREHRWUDWLR Q@LOIOB® Q3IRXKUYD W KDHQ E G
HVW UHPSODFp SDU GH OfHDX GLVWLOOPpPH

/H PpODQJH HVW LQFXEp j OTDEUL GH OD OXPLQUH j
PLQ DSUgqV OHVTXHOOHV OD UpDFWLRQ HVW DUUrWpt
/TDEVRUEDQFH HVW PHVXUpH jQPD ORQJXHXU GIRQGH Gt

/I fpWDORQQDJH HVW UpDOLVp HQ VXLYDQW OH PrPH S
GIYDFLGH JDGEVTKRIQFRIQWUDRILEQV GH |

OHVXUH GX WDX[ GH SRO\SKpQROV SDU GRYV
VSHFWURSKRWRPREWULTXH j

/JHV WDX[ GH SRO\SKpQROV HQ VROXWLRQ VRQW PHYV
/TPEKDQWLOORQ HVW GLOXp MXVTXYTj] DWWHLQGUH XQH
SHUPHW GH GpWHUPLQHU UDSLGHPHQW OD TXDQWLWp ¢
FRQVLGERUWYRLQH HW DO

8QH FRXUEH GYpWDORQQDJH D pWp UpDOLVpH JUKFH |

SRXU GHV FRQFHQWUDWLRQV GH PJ O | PJ O /H VSI
HVW XQ PRGgOH 89 GH PDUTXH 89LVFR SRXU OTHQVH
OTHPSORL

&HWWH PpWKRGH D pWp FRPSDUpH j FHOOH GH )ROL
SRO\SKpQRmQ(BIDHSlﬂJCBiP
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7HQHXU HQ LQRUJDQLTXHV

/ID PpPWKRGH XWLOLVpH SRXU GpWHUPLQHU OD WHQHXU

GDQV OHV PDUFV GH UDLVLQV HW OHV GLIIpUHQWY H[WU]I
7 7%$33, E

J GH PDWLQUH VgQFKH GYpFKDQWLOORQ HVW SODFp GI
FUHXVHW HVW DORUV FKD®IU® PYHFRALKVjSDGIBHUV FEKD |

f& K j f& HW K j f& DYDQYW&H JWHGH URMQG GH |
WHPSpUDWNSHpWM@W@MXHP@I—DQV oD

i

THPSV KHXUHV

THPSpUDWXUH
f&

5HSUpVHQWDWLRQ JUDSKLTXH GX JUDGLHQW GH W
GpWHUPLQDWLRQV GH WHQHXUV HQ LQRUJDQLT
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., 3URFpGpV GIH[WUDFWLRQ GHV WDQQL(

/H SURFpGp GTH[WUDFWLRQ GHV WDQQLQV FRQGHC
SUpFpGHPPHQW 3LQJ HW DO F D pWp XWLOLVp F
GpYHORSGYRHREWGp GTH[WUDFWLRQ j JUDQGH pFKHOOH

(IWUDFWLRQ GH WDQQLQV FRQGHQVpPV HQ C

$ILQ GH UpDOLVHU OJH[WUDFWLRQ GHV WDQQLQV FF
ODERUDWRLUH RQ XWLOLVH XQPUDWLR PGH FF B H ERDIDAM |
VRGLXP H®H VXOILWH GH VRGLXP SDU UDS8RWNVDMIRX W p
JTHQVHPEOH HVW SODFp GDQV XQ EDOORQ FKDKIIp GDQ
f&HW UHIOKDIJLWDWLRQ VH IDLW j OJDLGH GfXQ EDL

O T H [ W UDHRFp/DLORIQ] H OMWAMD %« FK Q H U

/D IUDFWLRQ OLTXLGH HVW FRQFHQWUpREDW P XQH G I
WHPSpUDWXUH GH f& VDQV DOOHU MXVTXfj XQH pYDS
FRQJHOpPH j OTD]JRWH OLTXLGH HW O\RSKLOLVpH 8Q H[W
XWLOLVp SRXU OHV DQDO\VHYV

/IH UHQGHPHQW GH OYH[WUDFWLRQ FRUUHVSRQG DX
UDSSRUW L QDWHRDWOMWHGH PDUF VHF

(IWUDFWLRQ GH WDQQLQV FRQGHQVpPV HQ C

$SUQV SOXVLHXUV H[WUDAURBNG p G TH] BRIWDFWR RQH
FRQGHQVpPV LVVXV GH PDUFV GH UDLVLQV D pWp WUDQVS

/JHV PDUFV XWLOLVpV VRQW GHV PDUFV pSXLVpV KXF
HIWUDFWLRQV RQW pWp UpDOLVpHVY DYHF OHV pTXLSHPI
DXFXQ LQYHVWLVVHPHQW PDWpULHO j OTH[FHSWLRQ GH
GLVWLOOHULH -HDQ *R\PO® GISYWIOODORHWLH 9LQLFROH
ODUFL®IODRFQGEDHAWVWLOOHULH GX 9LYBUDBQ¥KHDOORQ
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([ WUDFWLRQ GH WDQOLQV FROGHQVpPpV j OD GLVWI

/ID GLVWLOOHULH *R\DUG D UpDOLVp FLQT H[WUDFWLF
GLIIpUHQWHYVY FRQGLWLRQV DX FRXUV GX PRLV GH IpYULH!
YHQGDQJHHV FRQGLWLRQV GHV FLQT H[WUDFWLRQV H[pFX

7TDEOHDX

3RXU FKDFXQH GHVWR@QIBFVELHROPUFY GH UDLVLQV KXP
PDWLgUHQWFKMp RKXWLOLVpY /IH[WUDFWLRQ HVW HIIHFWXp
SHQGDQW K j XQH WHPSpUDWXUH FRPSULVH HQWUH fa&

XQH H[WUDFWLRQ vxwvmmwom.)lmﬂmcg

/IHV H[WUDFWLRQV RQW pWp PHQpHV VXU FDLVVRQV
GLIIXVLRQ VRQW OHV EDFV VRXV OD EDQGH SHUIRUpH VXL
GHVTXHOV OH MXV GfH[WUDFWLRQ HVW UHQYR\p VXU OD ECL
UHFLUFXODWUXQHEOXY ®DUFV FLUFXOHQW GH JDXFKH j GUI
GIfH[WUDFWLRQ SHXW VITHQULFKLU GX EDF OH SOXV j GURL
WUDYHUYV OHV PDUFV HW OD EDQGH SHUIRUpH YHUV OH EDF
j WUDYADVFYHNW OD EDQGH SHUIRUpH

/H PpODQJH REWHQX GHYWU DIFOW.B® DSQYKHVFRQFHQWUDW
GIH[WUDFWLRQ ILOWUp D pWp UpDOLVpH j OD GLVWLOOHUL

7TDEOHBHXW VIHVW HIIHFWXpH VXU XQ pYDSRUDWHXU j XQH W

XQ YLGH UHODWLI

5DWLR
'PQRPLQBWYRIQW I 6HOMXDQWLW| HDXDWLG 7\SH GH F
VqFKH
*R\DUG_$ $XFXQ
. 1D&2 S+ HW %ODQFV
R\DUG % 1 D6 2
*R\DUG _$ 1D&2 S+ HW
*R\DUG % 1D6 2 %ODQFV |
*R\DUG & $XFXQ

TDEOHORKQGLWLRQV GITH[WUDFWLRQ j OD GLVWLOOF

/HV HIWUDEWLRQV *R\DUG $ HW *R\DUG % RQW pWp UpD
QRQ GpVDOFRROLVpPY DORUV TXH OHV H[WUDFWLRQV *R\DU:
IDLWHYV PYDHEGIHISXLVpV

/IHV HIWUDFWLRQV *R\DUG % *R\DUG $ HW *R\DUG % RC
VXOILWH GH VRGLXP SDU UDSSRUW j OD PDVVH VgqFKH GH P!
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GH FDUERQDWH GH VRGLXP 8Q PHLOOHXU FRQWU{OH GX
% FRQWHQDQW GHX[ IRLV PRLQV GTHDX TXH OYfH[WUDF\
$ HW *R\DUG & RQW pWp UpMALVRHW WKMQW IXHDXFXQ VI

(IWUDFWLRQ GH WDOQQLOV FROQGHQVpV j OD 'L\

%OD\DLV

8QH H[WUDFWLRQ D HX OLHX j OD 'LVWLOOHULH 9LQ!
GLIIXVLRQ /TH[WUDFWLRQ VI{HVW GpURXOpH HQ IpYULH
URXJHV pSXLVpV | GH PDWLQUH VgFKH SURYHQDQW
VPMRXU GHV P DKHEMHIW DIDWWGEH SpUDWXUH pWP&EW FRPSUL

/[HV UpDFWLIV XWLOLVpY ORUV GH FHWWH H[WUDFWL
GH VXOILWH GH VRGLXP SDU UDSSRUW j OD PDVVH V
pWDLW GH SRXU TXDQWLWp GH PDUF VHF

/H MXV GYH[WUDFWLRQ D HQVXLWH pWp ODLVVp j GpF
VIHVW GpURXOpH j XQH WHPSpUDWXUH GH f& VRXV YL
GTH[WUHDQ V& MHELOOHULH

(IWUDFWLRQO GH WDOQQOQLOQV FROGHQVpPpV j OD 'L\

GI$SUF

8QH H[WWVBFWLRRQURXOpH j OD GLVWLOOHULH GH 9DO
GDQV XQH EHQQH DJLWpH EHQQH GH GLIIXVLRQ

OfH[WUDFWLRQ SDU ORW GH OfpWKDQRO GHV PDUFV Gt

LVVXV GH OD YHQGDQJH i GH PDWLQUH VgFKH RQW

/IHV UpDFWLIV DMRXWpV VRQW GH PpWDELVXOILW|

WHPSpUDWXUH GX PpODQJH D pWp PDLQWHQXH HQWUH
SHQGDQW K

/JH MXV GTH[WUDFWLRQ D pWp ILOWUp j —P HW FRQ
GLVWLOOHULH
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,9 3RVW WUDLWHPHQW GHV H[WUDLWYV

3OXVLHXUV WUDLWHPHQWXUR®NY pH W WD S MWL BHQWP Q Q L C
GLVWLOOHULH DILQ GfHQ DPpOLRUHU OHV FDUDFWpPULVWLT

JLOWUDWLRQ VRXV SUHVVLRQ

/ID ILOWUDWLRQ D pWp PHQpH VXU OHV UWROXWWRQNVG H |
VH WURXYHQW j OD ILQ GH OYH[WUDFWLRQ | GYH[WUD
FRXSXUH RQW pWp XWLOLVpV VXU XQ DSSDUHLO 9HODSDG G
GH PP GH GLDPgWUH &HV ILOWUDWLRQV VH VRQW HIIHFW
SUHVVLRQ LEPUVHXNgGTXHWRBEWLRQ UpDOLVpH HVW OD VX

X XQ ILOWUH GH VHXLO -6M ERXBXUGF & H OH ILOWU}
UDSLGHPHQW
X SXLWWELOWUHV GRQW OHV VHXLOPWU@H BRRSEKUH VRIQW GHH
— PUpIpUHQFHXQH VDWRUVHQW
X HW HQILQ XG-PLOWPWHQFH . TXL SHUPHW ILOWUDW
VDWXUDWLRQ LPPpGLDWH

/IHV VHXLOV GH UpWHQWLRQ GHV GLIIpUHQWHY SODTXH"
GDQYLOOUH

/HV SODTXHV ILOWUDQWHY XWLOLVpHY GDQV FHWWH pWXGF
EHXLOWBOWIpRQ GHV GLIIpUHQWHW BBIDPVKHEDOOOWUD
6HLW}SHULHYVY '"HSWK )LOWHU 6KHHWYV
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+\GURO\VH DFLGH

/JHV GLIIpUHQWHYV K\GURO\VHV UpDOLVpHV VRQW ED)
HITHFWXpHV VXU GHV WDQQLQV GYDUEUHV DILQ GTK\GU
GYDPPpOLRUHU OHV SHUIRUPDQFHV DGKpVLYHV GH FHV
/TK\GURO\VH DFLGH GpFULWH GDQV OD OLWWPpPUDWXUH H
VROXWLRQ GTH[WUDLW GH WDQQLQV | GIH[WUDLW V
UDSSRUW j OTH[WUDLWMHF | f& SHQGDQW

'DQV QRWUH FDV OD VROXWLRQ G@HWLDDIHAGM H FWHIND
LQLWLDO HVW GH 30XVLHXUV FRQGLWLRQV GYK\GUR

X GH OTDQK\GULGH DFpWLTXH ] SDU UDSSRUW
S+ GH D pWp PHVXUp DSUgqV DMRXW GH OYDQK\GU

X GH OYDFLGH VXOIXOUMRXWp MXVTXYj] DWWHLQGUH XQ
REWHQX DYGF¥DQHKYGULGH DFpWLTXH

X GH OfYDFLGH DFpWLTXH DMRXWp MXVTXYj] DWWH|I
DYHF OHV GIDQK\GULGH DFpWLTXH

J GH VROXWLRQ GTH[WUDLW | RQW pWp SODFp\
DYHF OYDFLGH MXVTXYj DWWHLQGUH OD YDOHXU GH
GIKXLOH SUpDODEOHPHQW FKDXIIp j f& HW DJLWp PD

UpDFWLRQ j FKDXG OH EDOORQ HVW UHWLUp GX EDLQ G
SDUWLH GH OD VROXWLRQ HVW O\RSKLOLVpH SRXU OHV
SDUWLH HVW FRQFHQWUDpPH | GY{H[WUDLW VHF SRXU

DQRDO\WHVY WKHUPRPpFDQLTXHVY HW OD IDEULFDWLRQ GH

SOWUDILOWUDWLRQ

/HV VROXWLRQWP MRIWUDHVYDLOWUDWLRQ VOV UHYV
RQW pWpHXWDVQDPDHOWLHEO®OHPHQW DYHF GHV PHPEUDC
VXUIDFH GH P66 /H PRQWDJH H[SpULPHQWDO FRPSUH
SRPSH HW OH SRUWH FDVVHWWH &HQWU)LBRWH/D9 GH P
PHPEUDQH GIXOWUDILOWUDWLRQ HVW PLVH HQ SODFH G
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SKRWRR@WI® GTXOWUDILOWUDWLRQ HQ ODERU

'HX[ PHPEUDQHYV GIXOWUDILOWUDWLRQ RQW pWp XWLOL
GH FRXSXUH QRPLQDO HVW GH NLOR 'DOWRQV N'D HW XQF
D pWp UpDOLVpH j WHPSpUDWXUH DPELDQWH /D SUHVVLRQ
HW OD SUHVVLRQ GH SHUPpDW HVW PDLQWHQXH j OD SUH\
FRQFHQWUp HQ DOLPHQWDWLRQ MXVTXTj] REWHQLU XQ YRO:

8Q VFKpPD SUpVHQWDQW OH SULQFLSH GTXQH ILOWUDW

YLIX UH

5HSUpVHGWDMILBKY LOWUDWLRQ WDQJHQWLHO

/IH EXW GH FHWWH pWDSH HVW GH FRQFHQWUHU OHV WI
SRLGV PROpAXOHLUHW IE@QWDW pIJDOHPHQW DSSHOp FRQFHQ
WUDYHUV OD PHPEUDQH GIXOWUDILOWUDWLRQ HW FRQWHQ
HVW OXL DXVVL FRQVHUYp SRXU DQDO\WVHV /D FRXFKH GH
MRXDQW OH U{OH GH WDPSRQ j OfLQWpULHXU GH OD PHPEU
GX V\VWgPH DYHF OH YROXPH PRUW
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9 )RUPXODWLRQV GYDGKpVLIV HW GpWHUP
SHUIRUPDQFHYV

JHV H{WUDLWV GH WDQQLQV REWHQXV HQ ODERUDWR
IRUPXOHU GHV DGKpVLIV /HV SHUIRUPDQFHV RQW pWp P
WKHUPRPpPFDQLTXH

'"PWHUPLQDWLRQ GH WHPSV GH JHO

/ID GPWHUPLQDWLRQ GX WHPSV GH JHO VH IDLW | S+
SRXU OHV DGKpVLIV3LE[RDVH GH WDQQLQV

/[TH[WUDLWHH WROWWRRW DTXHRVH GH RX

/H SEHV VROXWLRQV GH WDQQLQV HVW DMXVWp MXVT
j RX GIDFLGH FKORUKB WIRTOOHWLRQ GH WDQQLQV VRQ
i HYVDL 2Q DMRXWH PDVVLTXHV GH SDUDIRUPDOGDpK\
VGFKH GTH[WUDLW

6LPXOWDQpPPHQW OH WXEH j HVVDL HVW SODFp GD
FKURQRPQWUH HVW ODQFp /D IRUPXODWLRQ HVW DJLWp
GUXQH WLJH PpWDOOLTXH WRUVDGpH GRQW XQH SKRYV
DGKpVLYH HVW $UPXHEMpW HPBYVGHDIHO HVW OH WHPSV
OPpODQJH SUHQQH OD FRQVLVWDQFH GIXQ JHO FRKpUH!

SKRWR 3AWMWH XU PpWDOOLTXH VRUWL GX WXEH
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$QDO\WHVY WKHUPRPpPFDQLTXHYVY GHV DGKpVLIV

/D UpVLVWDQFH GfXQ FRPSRVLWH ERLV DGKpVLI ERLV H
DXJPHQWDQW JUDGXHOOHPHQW OD WHPSpUDWXUH /HV
[ [ PP PJGH UpVLQH DGKpVLYH VRQW SODFpV HQWU!
GH ERLV j] FKDTXH HVVDL /YDSSDUHLO XWLOLVp HVW XQ \
7ROHGR /H PRQWDJH H[SPULPHQWD® HVW VFKpPDWLVp GDC

6FKpPD GH SULQFLSH GH OfDQDO\VH WKHUPRP

/IH JUDGLHQW GH WHPSpUDWXUH XWLOLVp HVW GH ]
GH f& PLQ /D FDQQH HQ VLOLFH FRQWHQXH GDQV OH IRXU |
GH OD IRUFH DSSOLTXpH ORUV GH OD PRQWpH HQ WHPSpUD
ORJLFLHO 67%$5H OH PRGXOH GYfpODVWLFLWp GX V\VWqgPH I
WHPSpUDWXUH

3UpSDUDWLRQ GH LRWRDOIGHKNGR O

8QH UpVLQH SKpQRO IRUPDOGpPK\GH D pWp SUpSDUpH DI
UpVLQH SKpQRO IRUPDOGpPK\GH HW GH UpVLQH WDQQLQ IRU
PTXLSp GIXQ UHIOX[ GIXQ WKHUPRPQqQWUIG HI \§ KRIPR® EDUUHI

GIXQ PpODQJH PpWKDQRO HDX PP HW J GH SDUDIF
/I THQVHPEOH HVW DJLWp | f& SHQGDQW PLQ SXLV OD
DXJPHQWPH MXVTX{DX UHIOX] f& VXU XQH GXUpH GH P

j OD WHPSpUDWXUH GH UHIOX[ SHQGDQW K 4XDWUH DMR)
PY VRQW HIIHFWXpV DX WRWDO HVSDFpV GTXQH GXUp
] OD ILQ GH O1Pp& LMLDMM RO |
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,O HVW LPSRUWDQW GH VXUYHLOOHU OD WHPSpUDWX
VXUYLHQW ORUV GH OD PRQWpH MXVTXY] WHPSpUDWXUH
UHIURLGLU OH EDOORQ GDQV XQ EDLQ GH JODFH MXVTX

/ID UpVLQH 3) DLQVL IRUPXOpH HVW UHIURLGLH DS
FRQIJpODWHXU MXVTXYT)] XWLOLVDWLRQ
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9, 3DQQHDX[ GH SDUWLFXOHYV

/IHV IRUPXODWLRQV DGKpVLYHV RQW SHUPLV GH IDEULT?
ERLVY &HV SDQQHDX[ RQW pWp DQDO\VpV SDU OHXU KXPLGL

J)DEULFDWLRQ HW pFKDQWLOORQQDJH GHV SDC(

'HV SDQQHDX[ GH SDUWLFXOHV JIX®M GROMQUpPRQ LAV
DYHF XQH SUHVVH | SDQQHDX[ PRQR pWDJH 8Q PpODQJH G
HVW XWLOLVp OHXU KXPLGLWp HV\NRPHWXWYpHHIWDWQHW FKD T )

/IH WDX[ GTHQFROODJH SRXU WRXV OHV SDQQHDX[ UHSL
SDU UDSSRUW j ODb PDVVH VgFKH GH SDUWLFXOHV GH ERLYV
UHFKHMHY¥YWpENJI P

/D IRUPXODWLRQ DGKpVLYH WHVWpH HVW DMRXWpH DX]
Pp@QJp GDQV XQH HQFROOHXVHSOPH@GBRWH VPGB YXRHYV LPELE
VRQW DORUV UpSDUWLHYV PDQXHOOHPHQW HW GH PDQLQqUH |
GX SDQQHDX SXLV SUp SUHVVpHV j OD PDLQ /H SDQQHDX JL
GHX[ SODTXHV PpWDOOLTXHV VP®DUpHV SDU GHV UpJOHWMW

/D SUHVVH HVW DORUV DFWLRQQpPH DYHF XQff& SUHVVLRC
SHQGDQW SPHVOW W HPAWWWKRGH GH S®EH VSUDHWY VR Q VG E NFqQHHY
SURFpGpPVY GH SUHVVDJH XWLOLVpPY HQ LQGXVWULH SRXU O}l
SUHVVLRQ \ HVW JUDGXHOOH HW UHOKFKpH SHWLW j SHWL
8QH SKRWR UHSUpVHQWDQW GHV SDQQHDX[ GH SDUWLFXO

YLIXUH
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3KRWR GH SDQQH DX DAH. \8 DWW W @POIEN USTRIQR DU H

8QH IRLV UHIURLGLY OHV SDQQHDX[ GH SDUWLFX¢
PFKDQWLOPORBRDGIHQ GH GpWHUPLQHU OHXU KXPLGLWp H

"'PWHUPLQDWLRQ GH OfKXPLGLWp GHV SDQC

$X PRLQV TXDWUH pFKDQWLOORRP V REHN SQEFHYD/O[L G H'
FHWWH DQDO\WH /D QRUPH 1) (1 $)125 D S C
HPSOR\HU /D PDVVH GH FKDTXH pFKDQWLOORQ GRLW rWw
FRQVLGpUp FRPPH YDOLGH

/D PDVVH GH FKDTXH pFKDQWLOORQ KXPLGH HVW PH!
PFKDQWLOORQV VRQW SODF&V MAYFTWKYRD)VVHfRRQVWDQ
GH PDVVH LQIpPULHXUH | SDU UDSSR W/ LQOWDH P Y D DI 16

JTKXPLGLWp UHSUpVHQWH OD PDVVH GJHDX pYDSRUj
OFKDQWLOORQ

'‘PWHUPLQDWLRQ GH OD FRKpVLRQ LQWHUQ
SDUWLFXOHYV

$X PRLQV KXLW pFKDQWLOORQV SDU SDQQHDX[ VRQW
VHPHOOHY PpWDOOLTXHV RQW pWp FROOpPHYV DX[ IDEHV C
HQYLUR[Q PP VHORQ OD QRUPH 1) (1 $)125 E
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GpSODFHPHQW FRQVWDQW HVW HQVXLWH DSSOLTXp GH P
OTpFKDQWIPOPIRY j OfDLGH GHV VHPHOOHY PpWDOOLTXHV
OTpFKDQWLOORQ HVW PHVXUpH HW OD FRQWUDLQWH GH UX

GpGXLUH OD UpVLVWDQFH j OD WUDFWLRQ SHUSHQGLFXOD
LQWHUQH

/H PRQWDJH GH GpWHUPLQDWLRQ GH ODLFJR(E];H\/LRQ LQWHI

3KRWRR®WPJH SHUPHWWDQW O D RE@ W B WHLLYDHNVG R QG
PFKDQWLOORQ GH SDQQHDX GH SDUWLFXOHYV

([LJHQFHV QRUPDWLYHV FRQFHUQDQW OHV SD

/HV H[LJHQFHV HQ WHUPHV GJ{KXPLGLWp HW GH FRKpVLI
SDUWLFXOHY VRQW GRQQpHV GDQV OD QRUPH 1) (1 $)1:
PWXGH OfHQVHPEOH GHV SDQQHDX[ RQW pWp UpDOLVpV D
SODFH GDQV OH FDV GfXQ SDQQHDX SRXU XVDJH GH W\S*t
LQWPULHXUV XWLOLVpPY HQ PLOLHX VHF

'‘DQV FH FDV OfYKXPLGLWp GRLW rWUH FRPSULVH HQWUH
TXDQW j HOOH DYRLU XQHO8DOHXU PLQLPDOH GH



&KDSLWISH'(6 £(8; '( /$ 5(66285&( (7
(;75$8&7,216 (1 /$%25%$72,5(

, ,QWURGXFWLRQ GX FKDSLWUH

8Q pWDW GHV OLHX[ GHV UHVVRXUFHV HQ PDUFV G
FRPSUpPKHQVLRQ GH OHXU FRPSRVLWLRQ DYDQW PDUF
WUDLWHPHQW HQ GLVWLOOHULH HVW QpFHVVDLUH DILQ
SURFpGp GIH[WUNFWLRQ GHY WDQQLQ

8QH IRLV FHWWH PDWLgUH SUHPLqUH FKRLVLH OD
YDOLGDWLRQ DX ODERUDWRLUH DYDQW VD PLVH HQ °X°
WHPSpUDWXUH GH WHPSV GYH[WUDFWLRQ HW GH FRQFH

/JHV GLVWLOOHULHV H[HUODQW GHV DFEWLYLWpPV UHOTL
GH SRXYRLU UpDOLVHU OfH[WUDHW ISBPQ LGRHH W DY LDOR/L B
'X PDUF FRQVHU ¥P HIDGOGRWNVX QB HRQJIXH GXUpH D VXEL X
FRQGHQVpPV /HV H[WUDLWV DLQVL REWHQXV RQW SX rwl
PDUF IUDLFKHPHQW GpVDOFRROLVp DILQ GH GpWHUPLQH
GHV H[WUDLWYV
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,, &DUDFWpPULVDWLRQ GHV PDUFV LVVXV GH
SURGXFWLRQ

/[HV FRPSRVLWLRQV FKLPLTXHV GH PDUFV pSXLVpV SUR®
IUDQoDLVHYVY RQW pWp DQDO\WpHY 5RQGHDX HW DO
SXEOLFDWLRQ HVW UHSULVH LFL GHV UpVXOWDWYV FRPSOp
pWp DMRXWpV

/HV PDUFV IUDLVY VRQW OHV UpVLGXV GH UDLVLQ JpQpUp\
GXUDQW OD YHQ@P®YQE@HYHUVHY H[SORLWDWLRQV YLWLFROHYV
O, QVWLWXW )UDQoDLYVY GH OD 9LJQH HW GX 9LQ ,)9 /HV |
WDUWUDWHYV RQW pWp H{WUDLWYV SURYLHQQHQW GH GLVW

KXLW EDVVLQV GH SURGXFWLRQ RQW pWp pWXGLpV 3RXU O
PDUFV pSXLVpV LVVXV GH UHVSHFWLYHPHQW WURLV HW GH.

/IHV PDUFV GHV UpJLROWM DEOHNBEHQWPWY GROO\©BHV

5pJLRQ 7\SH GH PDUF
$OVDFH %ODQF
$TXLWDLQH 5RXJH
%HDXMRODLYV 5RXJH
%RXUJRJIQH 5RXJH
&KDPSDJQH %ODQF
IDQIJXHGRF 5RXJH
9D0O GH /RLUH %ODQF
3URYHQFH 5RVp

7TDEOHDBXYJLRQV GYRULJLQH HW W\SHV GH PDUFV pW
7TDX] GYHIWUDFWLEOHY GDQV OHV PDUFV IUDL"

/JHV WDX[ GTH[WUDFWLEOHV RQW pWp GpWHUPLQpV j OfD
GHX[ VROYDQWY GH SRODULWpPV GLIIpUHQWHY OH GLFK
GLFKORURPpPWKDQH HVW XQ VROYDQW DSURWLTXH PR\HQQ
XWLOLVp SRXU OJH[WUDFWLRQ GYXQH ODUJH JDPPH GH PRO
/H GLpPWK\OpWKHU HVW SHX SRODLUH UHODWLYHPHQW VpO

/IHV UpVXOWDWY VRQOMESHPKXHQWpPY GDQV OH
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(IWUDFWLRQ DX GLF}

([W U D FVWLLR® BYO p W

ODUPD LY

ODUF pSX ODUF 1UD ODUF pSX

$OVDF

$TXLWD
$TXLWD
$TXLWD

% HDXM

% RXUJH

&KDPSD

/DQJIXHC
/DQJIXHC

9DO GH

S3URYH{

7TDEOHDO® X[ GTH[WHW  PWRLEOGBVYKXLOH GDQV OHV PDUFV

J

J GH PDUF VHF

/I YTHQVHPEOH GHV PDUFV pWXGLpV SUpVHQWHQW GH
YDULDEOHYV 2Q UHPDUTXH FHSHQGDQW TXH

X SRXU OHV PDUFV pSXLVpV OH WDX[ GIfH[WUDFWLEO|
FHOXL GH OYH[WUDFWLRQ DX GLpWK\OpWKHU HQ C
VIH[SOLTXH SDU XQH SOXV JUDQGH VpOHFWLYLWp C

IDLEOH

x OHV PDUFV IUDLVY RQW GHV WDX[ GITH[WUDFWLEOHYV
PSXLVOHYVY H[WUDFWLEOHV LVROpV DYHF OH GLFKOR
TXH SHX HIWUDLWV GHV PDUFV ORUV GHV GLIIpUHQVW
VI\WUHWURXYHQW GH PDQLqUH SOXV FRQFHQWUPpH

7DX[ GH WDQQLQV FRQGHQVpPVY GDQV OHV PI

JHV WDX[ GH WDQQLQV RQW pWp GpWHUPLQpPV GDQV ¢
OD PpWKRGH GH PPEWH
GDQV OHV PDUFV IUDLV HW pSXLVpV

B HWWYRXY SUpVHQMWDHN &R QVIHXQ \GpH
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ODUFV IUDLYV ODUFV pSXLVp

$OVDFH

$TXLWDLQH

$TXLWDLQH

$TXLWDLQH

%HMRODLV

%RXUJRIQH!

&KDPSDJQH

IDQJXHGRF

IDQIJXHGRF

9DO GH /RL

BURYHQFH

7DEOHDO® X[ GH QAD 6 RQGH@W OHV MU 8 XIpDAW  J
PDUF VHF

,O HVW GLIILFLOH GH WLUHU GHV WHQGDQ
GIpFKDQWLOORQV &HSHQGDQW SOXVLHXUV W
FRQGHQVpYV GDQV OHMXPIHLAW GHUBDREVRBVYpHV

x FRQFHUQDQW OHV PDUFV GH W\SH URXJH

GH

FHV QHWYV
HQGDQFHV

$TXLWDL

IDQJXHGRF OHV WDX[ GH WDQQLQV GHV PDUFV IUDLV \
TXH FHX[ GHV PDUFV pSXLVpV B6HXO OH PDUF $TXLWDLC
j GH WDQQLQV FRQGHQVpPV ORUV GHV WUBLWHPHQW\
%HDXMRODLY HW GH %RXUJRJQH FRPSRUWHQW UHVSHF
WDQQLQV FRQGHQVpPVY HW OHXUV PDUFV pSXLVpV FRP
FRQGHQVpV

OHV PDUFV LVVXV GfXQH YLQLILFDWLRQ GH W\SH EODC
/JRLUH VHPEOHQW rWUH SOXV ULFKHV HQ WDQQLQV FFR
WUDLWHPHQW HQ GLVWLOOHULH 3DU H[HPSOH OHV P
&KDPSDJQH FRQWLHQQHQW UHVSHFWLYHPHQW SOXV C
FRQGHQVpPY DORUV TXH OH PDUFHWDLY HQ FRQWLHQW F

'‘DQV OYRSWLTXH GI{XQH YDORULVDWLRQ GHV PDPUFV SDU C
EODQFV VHPEOHQW SUpVHQWHU XQ SOXV IRUW SRWHQWLHC
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JUDFWLRQV LQVROXEOHY GDQV OYDFLGH HV
PDUFV IUDLV HW pSXLVpV

/IHV WHQHXUV JOREDOHV HQ VXFUHV VLPSOHV GRVy
IUDFWLRQ LQVROXEOH GDQV OYDFLGH GHV PDUFV IUDL
K\GURO\VH j OfDFLGH/NX QUIXWAOIWBDWY VRTODEGCGHPXHQWpPYV

JUDFWLRQ LQVROXE 6XFUHV BWVRWD X

ODUF IUl ODUF pS) ODUF IUL ODUF pS»>

$OVDFH
$TXLWDLQ
$TXLWDLQ
$TXLWDLQ
%HDRMWRO
%RXUJRJIQ
&KDPSDJQ
/IDQIJXHGRF
IDQIJXHGRF
9D0O GH /R
BURYHOQFI
PDSUQV K\GURO\VH j OTDFLGH VXOIXULTXH j
EDSUQV K\GURO\VH j OTDFLGH VXOIXULTXH j GRVpV SDU +3$(& 3!

7DEOHDMDFWLRQ LQVRON®BOWMDXD GH OMERLHEAW FADDXNV | U
HW pSXLVpY GH PDUF VHF

,O DSSDUDLW FODLUHPHQW TXH OD WHQHXU HQ FRPS
PSXLVpV HVW SOXV LPSRUWDQWH TXH FHOOH GHV PDUF\
Re OD GLPLQXWLRQ HVW LQIpULHXUH j SRLQWV /HV PDL
HW 9DO GH /RLUH DORUV TXH OHV TXDQWLWpV GH |
PSXLVpPV VRQW PRLQV STXBWDVQRHW KPP SDJIQH

/I THQVHPEOH GHV PDUFV pSXLVpV SUpVHQWHXW GHV
OHV PDUFV |UDLV LVVXV GH OQDDXrPGH UWXEBRBY VRQW

&KDPSDJQH HW /DQJXHGRF SRXU OHV PDUFV IUDL

SRXU OH PDUF IUDLVY OH SOXV ULFKH HQ VXFUHV %l
WDX[ GH VXFUHV FR?BOLZHHRWUKTKWDLQH
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/HV WHQHXUV HQ VXFUHV UHODWLYHPHQW IDYUEOHV REV
VIH[SOLTXHQW SDU XQH H[WUDFWLRQ LPSRUWDOQWH GHV
GLVWLOOHULH HQWUDLQDQW DLQVL XQH DXJPHQWDWLRQ
VDFFKDULGLTXHV SRO\SKpQROV SURWpPLQHV LRRUJDQLTY
FRPSRVpV pWDQW LVROpPV SULQFLSDOHPHQW GDQV OD IUDF

(IWUDFWLRQ GH WDQQLQV FRQGHQVpV GH WUR
ODERUDWRLUH

'HV PDUFV pSXLVpV LVVXV GH WURLV UpJLRQV RQW pWp
GH OD UpDFWIQN.\SPEBY WPWRAUPLQDWLRQ GHV WHPSV GH JI
XWLOLVpH HVW FHOOH SUpFpGHPPHQW PLVH DX SRLQW GDC
HW GpFULUWKDSDWYHXHW,UDFWLRQ GH WDQQLQV FRQGHQVpV

f]

TURRRWUFV SUpVHQWDQW GHV FDUDFWPULVWLTXHV GLIIpL

X $OVDPHEBDQF pSXLVp

X $TXLWDLRDURXIFHXLVp SUPN HODKILAGW D S@ XV pOHYp
X /IDQIJXHGRPUF URXSH p\BKQWD QW OH SOXV IDLEOH WDX]

/JHV VROXWLRQV GH WDQQLQV RQW pWp FRQFHQWUpHYV
URWDWLI j PRLQV GH f& DILQ GIDWWHLQGUH XQH FRQFF
VROXWLRQ HVW DMRXWp GLUHFWHPHQW OfDJHQW UpWLFXO
WHVWV GH UpWLFXODWLRQ WHPSV GH JHO /HV WHPSV GH
UpDFWLYLMWPVGHW WIQQ GTXQ DIHQW UpWLFXODQW SRXU XC

JD)LIXUWIGHVVRXVY UDVVHPEOH OHV UpVXOWDWYV GH WH
PWGLpY HW GpWHUPLQpPV j GLIIpUHQWYV S+
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7THPSV GH JHO V

S+
* SOVDFHTXLWRLDBAIIXHGRF

7HPSV GEHJIJHRQUPXODWLRQV @Y Wij VORDPFY G H F
UDLSURY HGDQ DEFWEIX LW HVY/MB BIXHGRF

2Q FRQVWHBWH RIXWH H{WUDLWV REWHQXV j SDUWLU GH
XQH UpWLFXODWLRQ HQ SUpVHQFH GH IRUPDOGpPK\GH &
YDOHXUV GH WHPSV GH QHO @ADILIMWHG R E VAHSIYPHVQWH G H
JHO UHODWLYHPHQW pOHYpV HQWUH VHERQGHV HW
OHV YDOHXUV GH WHPSV GH JHO PHVXUpHV SRXU OHV

QHWWHPHQW SOXV IDLFOIFRQGEMW MYULHMOQW XQH UpC
UHODWLYHPHQW LPSRUWDQWH GH FHV H[WUDLWV LVROp

8QH FRUUpPODWLRQ HQWUH OHV WD )GD®RH \® B § PO ¥ RX;
OD PpWKRGH GH7BHBDOHD&PLVOKHY WHPSV GH JHO GHV H[W!
O[DLIXUHSHXW rWUHOMHWNDHEHPUHDLWY GHV PDUFV [SOXV L
FRQGHQVpPY $TXLWDLQH HW $OVDFH UHVSHFRMWL XIQMHQW
SOXV JUDQGH UpDPEW IGYX. WRUPDW GEpK\GH SDU UD$SSRUW
SDXYUH HQ WDQQLDYJXR GEH@WLWR Q

&RQFOXVLRQ LQWHUPpPpGLDLUH

,O DSSDUDLW GRQF TXH OH WUDLWHPHQW HQ GLVYV
SRO\WVDFFKDULGHV GDQV OHV PDUFV GH UDLVLQV [/fH[V
DXJPHQWDWLRQ GH OD SDUW GHV FRPSRVpV QRQ SRO\V
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OHV SURWPLQHYV OHV LQRUJDQLTXHV H\W DOHFW H[IKUW D B W LRED!
GRQQp OHV UpVXOWDWY HQ WHUPHYV GH WDX[ GH WDQQLQV

7URLV H[WUDLWV GH WDQQLQV FRQGHQVpVY RQW pWp RE
GH UDLVLQV pSXLVpV FKDFXQ GYHQWUH HX[ D SHUPLV G
UpDFWLYH /HV PDUFV GH UDLVLQV SRVVpGDQW OHV WDX[ G
GYREWHQLU OHV H[WUDLWYV OHV SOXV UpDFWLIV
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.., 9DOLGDWLRQ GHV PpWKRGHV GIH[WUD
FRQGHQVpY HQ ODERUDWRLUH DYDQW OH\

/IHV FRQGLWLRQV GY{H[WUDFWLRQ j XWLOLVHU SRXU P
RQW pWp RSWLPLVpHY HQ ODERUDWRLUH &HWWH pWXGHEH
TXL SHUPHW XQH FKDXIIH UDSLGH GHV UpDFWHXUV H\
SbuUbOOgOH %UDKLP HW DO

/H PDUF GH UDLVLQ pSXLVp XWLOLVp SURYLHQW GH
UpJLRQ $TXLWDLQH &H PDUF LVVX GH OD YHQGDQJH
WLHUV GH PDUF URXJH HW XQ WLHUV GH PDUF EODQF

8Q SODQ FRPSRVLWH FHQWUp FRPSRUWDQW SRLQW
GX SRLQW FHQWUDO D pWp XWLOLVp /HV WURLV YDULD

x OD GXUpH GTH[WUPFQX\WRIQV GH HW
Xx OBIPASpUBWHUWHUDFWLRO& GH |
x OD TXDQWLWp GH FDUERQDWH GH VRGLXP GH |

'HV VXUIDFHV GH UpSRQVHVY GRQW OH WDX[ GH UpSRC
GpWHUPLQpPHY j SDUWLU GHV GRQQpPHV H[SpULPHQWDO
H[WUDLWV RQW pWp GRVpV SDU OD PJVRR/®MGH G M| YWRIOX]QG:!

SRO\SKpQROVS@?HWVDX/[RQW S ULpO/®I LQIW PP PIKOVPG H SRO\VS K p Q

SbU JUDPPH GH PDUF VHF

/ID VXUIDFH GH UpSRQVHYV GHV IDFWHXUV WHPSN HQ
SUpVHQWpH JXDBIWYW OW OD VXUIDFH GH UpSRQVHV GHV |
1D&2 HQ SDU UDSSRUW j OD PDVVH VgFKH GH PDUF HW
GDQYLOOUHEFLGHVVRXV
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E

6XIDFEH UpSRQVH GX WRWDO GHD G R GD\ BHHMNOMRIMMNVU p F X S

SDU OD PpWKRGOH IGMW )R IOD WHPSpUDWXUH XWH GO WHPSV C

GH SROWSKREQR®™ GH OD WHPSpUDWXUH HW GH OD FRQFHQ
VRGLXP WH WDX[ GH SRO\SKpQRO
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‘{DSUqV FHWWH pWXGH LO UHVVRUW TXH

Xx OHV WDX[ GH SRO\SKpQROV OHV SOXV LPSRUWDQV
WHPSpPpUDWXUHV OHV SOXV pOHYpHYV

Xx OD GXUpH GH OfH[WUDFWLRQ QH VHPEOH SDV rWUH
H[WRXPV WHNWPNQ GIH[WUDFWLRQ

X OHV WDX[ GH SRO\SKpQROV WRWDX[ PHVXUpV VRQW
PWXGHYV DQWpPULHXUHVHMWH REVBIOYDWIDRQ pWDQW
OTRULJLQH GX PDUF pWXGLp

x OD SUpVHQFH GH FDUERQDWH GH VRGLXP SHUPH\
SRO\SKpPQROV SRXU GHV WHPSpUDWK&HYV GTH[WUDF\

/v WDX[ GIfH[WUDFWLRQ PD[LPXP GH SRO\SKpQROV

WHPSpUDWXUH GH f& HW GH FDUERQDWH GBH VRGL
DOQWpULHXUV GX ODERUDWRLUH 3L pHWODHPHQWEpWp P!
SUpFpGHPPHQW 3LQJ HW DO F TXH GHV WHPSpUD

OfHIWUDFWLRQ GHV WDQQLQV j SDUWLU GH PDUFV HQWL
UpDFWLIV YLV j YLV GH OD UpWLFXODWLRQ /TDSSDULWI
PRQWUpH SDU OD PpWKRGH GH GRVDJH UHWHQXH )ROLQ
XQH DSSOLFDWLRQ GDQV OH GRPDLQH GHV DGKpVLIV

'DQV OD SHUVSHFWLYH GJXQ GpYHORSSHPHQW| LQGXV
WHPSpUDWXUHV GIH[WUDFWLRQ YRLVLQHV GH f& VRQ
GH FDUERQDWH GH VRGLXP
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)9 ([WUDFWLRQ GH WDQQLQV FRQGHQVpV GF
GpVDOFRROLVHW B\WRFANPFY IUDVFKHPHQW
GpVDOFRROLVpV

'DQV OH FDGUH GH FHWWH pWXGH TXL YLVH j XQH H[SOR
OTLQIOXHQFH GH OD GXUpH GX VWRFNDJH GHV PDUFV DYDC
SDUDPgWUH HVVHQWLHO j pWXGLHU (Q HIITHW OTLQWpUrWwW (
LPSRUWDQW SRXU OHV GLVWLOODWHXUV LO SHUPHWWUDLYV
GH OD YDORULVDWLRQ GHV PDUFV DX FRXUV GH OfDQQpH |
SDUWLU GH PDUFV IUDLFKHPHQW UHFXHLOOLYV DSUQV YLQLII
OHV pWDSHV GJH[WUDFWLRQ GH WDQQLQV FREIEHQNpV SHQ
PSXLWRYVHULYML SHQGDQW WEIRSPHOUMKBRLIVPELD QWH

'X PDUF GpVDOFRROLVp D pWp HQVLOp SHQGDQW VL[ P
GIDREW VRXV XQH EKFKH HQ H[WpULHXU DX VHLQ GH O
D HQVXLWH VXEL XQH H[WUDFWLRQ GHV WDQQLQV FRQGHQV
pWp UpDOLVpH HQ ODERUDWRLUHf ¥ X3 H Q& DPQ WHFRIVU\FL F R@ Y M

JHV GHX[ HIWUDFWLRQV RQW pWp UpDO L[&KD\E|IGDQN OHV

.| @[WUDFWLRQ GH WDQQLQ aFB@;—I—(@Wﬂ-\/FI—G}(CPDDEJFFU\Dp/FH{Ip

HW EUR\p XQ UDWLR PDWLqUH VgFKH HDX GH HW GHV FR
HW HQ VXOILWH GEDWRGDSBRAMWoF®B PDVNH

/IHV SHUIRUPDQFHY DGKpVLYHV GHV GHX[ HIWUDLWYV DLC
WUDYHUV GH OHXUV WHPSVY GH JHO DYHF XQH IRUPXODWLR(
HQ SRUWDQW OHWG VHRIOWVUWILRQVHF HW j S+

2Q REWLHQW GDQV OH FDV GH OJH[WUDLW LVVX GX PDU

VHERQGHV ¥RPRVQUGHY SRXU FHOXL GX PDUF FRQVHUYp
FRQVWDWH GRQF XQH GpJUDGDWLRQ LPSRUWDQWH GHV
OTH[WUDFWLRQ GHV WDQQLQV FRQGHQVpPV HVW HIIHFWXpt
DPELDQWH

,O HVW SUpIpUDEOH GYfpYLWHU OHV ORQJXHV SRULRGHV G|
GHV PDUFV DSUqV OHXU GpVDOFRROLVDWLRQ DILQ GH SUp\
GHV H[WUDLWYV
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9 &RQFOXVLRQ GX FKDSLWUH

/IHV DQDO\WHV HIIHFWXpHY HQ ODERUDWRLUH FRQFH

WDQQLQV FRQGHQVpPY RQW SHUPLV GH YDOLGHU SOXVLH
HW FHUWDLQV SDUDPqQWUHV GIfH[WUDFWLRQ

X

OD TXDOLWp GTXQ H[WUDLW GH WDQQLQV FRQGHQV|
FRQWHQX GDQV OH PDUF

OfpWDSH GH GpVDOFRROLVDWLRQ HQ GLVWLOOHULH
PDUFV GH UDLVLQV

OD TXDOLWp GJIXQ H[WUDLW GH WDQQLQV FRQGHQ
FRQVHUYp SHQGDQW PRLV j WHPSpUDWXUH DPELDC
FHOOH GYXQ PDUF GRQW OfH[WUDLW HVW REWHQ
GpVDOFRROLVDWLRQ

OHV FRQGLWLRQV GYH[WUDFWLRQ UHWHQXHV VRQW
SRXU pYLWHU OD IRUPDWLRQ GH SKOREDSKqQHV HW
VRGLXP /D GXUpH GYH[WUDFWLRQ QH VHPEOH SDV
UHQGHPHQWY GIH[WUDFWLRQ
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, ,QWURGXFWLRQ GX FKDSLWUH

7fURLY GLVWLOOHULHY SDUWHQDLUHY GH FH SURMH)
PDUFV GH UDLVLQV WUDQVIRURFNpG LWXWL O/Q MWL HQ SO
GLVWLOOHULH -HDQ *R\DUGVWLEU®H pH H RPIDQLG R QOD X %
'9% O GWILBAIOGIH 9D O OR Q BBIRIQWHGI 3R F

/HV HIWUDFWLRQV RQW pWp UpDOLVPHNXVNMEBDI®H ED
|:| HFRQWLQX RX GDQV XQH[EHKDSHWWHH GIX\BLI:RLQORR\/LU
i SDUWLU GH PDUFV GH UDLVLQV EODQFV RX URXJHV pS
GYH[WUDFWLRQ GpILQLHV | QFKPEHWEGIN GDEBDDWIRRQW F
UpDOLVpHY DYHF GH OfHDX FKDXGH HQWUH HW f&
HITHFWXpV HQ OYDEVHQFH GH UpDFWLIV DILQ GH YpULIL
/fTHVVDL GH 93%$ D pWp UpDOLVp DYHF GX PpWDELVXOILW|
GHX[ UpDFWLIV pWDQW SOXV |D|[FIDEHD FHIR¥OWN \FHRMEDH ®IH
FRQGLWLRQV XWLOLVpPHV SRXU OfJH[WUDFWLRQ GHV PDU
GYH[WUDFWLRQ WHPSV GH VpPMRXU HW TXDQWLWp GH PI

5DW

"LVWL ¢ AXDQV 7HPY 7\SH
'DQRPLQI T?EQ@LFﬂRﬁ GH PD| GH| GH| oDWp
GDW VHF\ VpM| PDU
V qF K
*R\DUG $ X FX
1D&2 S+ % 0D
*R\DU *R\DUG HW lUD I
1D6 2 %DQG
lpYUL *R\DUG | 1D&2 S+ WRQY K GLITX
HW % 0D
"RADUG | 4 pgp pPSXL
*R\DU G $XFXQ
9%
1D8& 2
. 5RXJ| %DQG
9% HW WRQ|l K \
IpYUL L D62 pSXL| GLIIX
93% 1D2+
oss | 2w und x| 385 %098
MXLQ 1D6 2 P

7DEOHRRQGLWLRQV XWLOLVpPHV ® P WMULLHW LR\SGWH LGHS KB
TXDQWHWEHOV HW GIHDX GXUpH

/ID GLVWLOOHULH

“HDQ
*R\DUG $ HW $% % \W\WBEHYWWDFWLRQV $ HW

*R\DUG D UpDOLVp FLQT H[V

IlUDLV % (
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OD TXDQWLWp GIYHDX XWLOLVpH ORUV GH OfH[WUDFWLRQ /
PDMRULWDLUHPHQYW IHOOIHQBEYR OHV GX % OD\DLV HW GH 9DOORFR
UpDOLVp FKDFXQH XQH HIWUDFWLRQ VXU GX PDUF pSXLVp F
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,, &DUDFWpPULVDWLRQ FKLPLTXH GHV PDU

/IHV PDUFV GH FKDFXQH GHV H[WUDFWLRQV LQGXVWU
WHFKQLTXHVY GH GRVDJH DYDQW HW DSUqV H[WUDFWLR(

/JHV UpVXOWDWY SRUWDQW VXU WDX[ GH WDQQLQV FR
GHV H[WUDFWLRQV UpDOLVpPHY j OD GLVWLOOHULH *R\D
SUPVHQWpPV SRXU XQH H[WUDRWLRX BRGJOH XQLTXHPHQ

7DXGHWDQQLQV FRQGHQVpVY GDQV OHV PDUF
HIWUDFWLRQ

/JHV WDX[ GH WDQQLQV FRQGHQVpPV SUpPVHQWYV GDQV ¢
DYDQW HW DSUQV OHV H[WUDFWLRQV DILQ GH MXJHU G}
GYK\GURO\VH DFLGH GH %DWH 6PLWK D pWp XWLOLVpH S

IMHLIXUBUPpVHQWH OHV WDX[ GH WDQQLQV FRQGHQVry
HW DSUqV H[WUDFWLRQ SRXU OHV VHSW HVVDLV LQGXVV

BN _
H = 'FIW
% $ %

*R\DUG '9% 93%
BODUF QRQ EPWUBLWWUDLW

7DX[ GH @\ BRQGHQVpPV &B QW UDHFWPRQWV
LQGXVWHQHQOGMD UF VHFE

&RQFHUQDQW OHV PDUFV XWLOLVpV SRXU OHV H[WUD

IDLEOH GLVSDULWpP HQWUH OHV WDX[ GH WDQQLQV GHYV

pSXLVpV *R\DUG $ % HW & &HWWH REVHUYDWLRQ VI



&+$3,75((;75%$&7,216 (1 ',67,//(5,(

SDU OHV PDUFV HQ DPRQW HQ GLVWLOOHULH H[WUDFWLRC
OHXU WHQHXU HQ WDQQLRY REYBHYQN pPVQ B DU FRAW GHVSDU
FRQWHQXV HQ WDQQLQV GHV PDWLQUHV SUHPLQUHV GHV WL
GH 9DOORQ 3RQW GY$UF 93% SUpPVHQWHQW OH SOXV IDLE

X

X

GH WDQQLQV FRQWUH HQYLURQ SRXU OD 'LVWLOO}

SRXU OD GLVWLOOHULH *R\DUG

/IfDQDO\WH GHV UpVLGXV VROLGHYVY DSUqV H[WUDFWLRQ j

HQ OYDEVHQFH GH UpDFWLI OHV UHQGHPHQWYV GTH[W
IDLEOHV YRLUH LQH[LVWDQWYV HVVDLV $ HW & 'DQ
DXJPHQWDWLRQ GX WDX[ GH WDQQLQV VHPEOH LQGLTX
VXEVWDQFHV QRROWDFEG KDXHG HV

j SDUWLU GH PDUFV IUDLV HVVDL % HW HQ SUpVHQFH
GH OJH[WUDFWLRQ HVO\H PPHDQFWLYWPH 8 )W LIDLABMLRQ FRQ
HQYLURGH WDQQLQV FRQGHQVpV

j SDUWLU GH PDUFV pSXLVpV HW HQ SUpVHQFH GH UpDF
XQH GLPLQXWLRQ VLJQLILFDWLYH GH OD WHQHXU HC
GLPLQXWLRQV GfHQYHWRQ j UHVSHEWLYHPHQW /TH
PWp UpDOLVp DYHF XQH TXDQWLWp GIHDX PRLQV LPSR
JUDQGH KRPRJpQpPLVDWLRQ HW XQ PHLOOHXU FRQWU{O

,O DSSDUDLW TXH OHV FRQGLWLRQV RSWICGADPBNVFEFIH[WUD

PSXLVpVY HW HQ SUpVHQFH GH VHOV SRXU DVVXUHU XQH
FRGHQVpV 'DQV FHV FRQGLWLRQV i GHV WDQQLQV ¢
OD PpWKRGH GH %DWH 6PLWK VRQW H[WUDLWV HW VROXEL¢

7HQHXUV HQ LQRUJDQLTXHVY GDQV OHV PDUFV

HIWUDFWLRQ

/IHV WHQHXUV HQ FRPSRVpV LQRUJDQLTXHV WDX[ GH F

UpDOLVpPpV GDQV XQ IRXU j PRXIOH | f& DYDQW HW DSUQqV

C

YL J X UH
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*R\DUG $ 9%
E0DUF QRQ @pmwuUuBLWWUDLW

7HQHXU HQ LGRQM QHVMMWUFNFGHR QV
LQGXVWHQHQWH[WUDLW VHF

/IHV WHQHXUV HQ LQRUJDQLTXHV GDQV OHV PDUFV p
VXU OHV WURLY PDWLqQUHYV

x OH WDX[ GH FHQGUHY HVW OH SOXV IDLEOH SRXU Ol
HW OH SOXV LPSRUWDQW SRXU OHV PDUFV GH OL
SOXV GH /ID GLVWLOOHULH GH 9DOORQ 3RQW G{¢
GH FHQGUHV pWDLW GH &HV UpVXOWDWY VRQV
OLWWpUDWXUH DYHF GHV WDX[ YDULDQW jGH
OHQGHV HW DO D
x OYDQDO\VH GHV PDUFV DSUqV H[WUDFWLRQ PRQWUL
GH FHQGUHYVY DXJPHQWDWLRQ GH O§RUGIRIL@MW YV SRK
‘9% HW SRLQWYV SRXU 93% FH TXL SHXW rWUH H[
VROLGH GTXQH SDUWLH GHV VHO&2XWDLD+WHY ORUV !
R X 16[¥
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.y, O6XLYLV FLQpWLTXHV GHV HIWUDFWLRQV 1

$ILQ GIpWDEOLU XQ VXLYL FLQpWLTXH GH OTH[WUDFWLEF
OD FRQFHQWUDWLRQ HQ SRO\SKpQROV GDQV OHV H[WUDLW
*R\DUG HW '9% D pWp pWDEOLH SDU GRVDJH VSHFWURSKR
RSWLTXH j QP HW pWDORQQpPH j OfDLGH|&KDSRLWNAKLQH

W @WHVXUH GX WDX[ GH SRO\SKpQROV SDU GR¥DJH VSHFYV

SDH
eWXGH FRQFHUQDQW OD GLVWLOOHULH *R\DUC

/JH VXLYL FLQPWLTXH GH OJH[WUDFWLRQ GHV WDQQLQV I
OHV HVVDLV $[ % XHWsRQQB OHV FRQFHQWUDWLRQV HQ SR
GH UHFLUFXODWLRQ | GH[OBDER@ERH [GFW.GDHWLRRQGNRL

WDQQLQV FRQGHQVpV | O» GMWM@@]&LUH—BEH’HQ/HR\DUG

VHQV GIDOLPHQWDWLRQ HQ PDUFV HW HQ MXV GYTH]
UHSUpPVHQWpPY LQWURGXFWLRQ j FRQWUH FRXUDQW

6HQV GH GpSODFHPHQYV

>
6HQV GH GpSODFHPHQW GX

|||—| “n ‘lﬂ “H “ﬂ ‘lﬂ ‘I |I

% D Q G HA®H) G HA®HKD G HHBI) G HABI) G HAB®I) G HA®K) G HH®KD G H
GLIIXVGRQXVGRQXVGROQ XVGROXVGROXVGRQXVGRQ X VL

B $@ %O &

SRQFHQWG@BWIKRRIBBRQV OHV H[WHDRAIN YL O KOQGH V
FDWpKJF-LQH



&+%$3,75((;75%$&7,216 (1 ',67,//(5,(

&RQFHUQDQW O UpMOULNVPWLWRYY &HYV PDUFV pSXLVpV H
FRQVWDWH XQH DXJPHQWDWLRQ SURJUHVVLYH GX WD
GpSODFHPHQW GH OfHDX

3DU FRQWUH SRXU OHV HIWUDFWLRQV $ HW % UpD(
PDLVY DYHF GX FDUERQDWH GH VRGLXP HW GX VXOILWH C

X GHV WHQHXUV HQ SRO\SKpQROV GHV H[WUDLWYV DTX
X XQH FLQPWLTXH GJH[WUDFWLRQ WUqV UDSLGH DYHF
GqV OH SUHPLHU EDF OBDED QG M RGM GLRQRWLHEG

|
&HFL FRQILUPH OHV UpVXPAMKDWVWIGIRPOLGOINL RYOR IGU-

POPWKRGHY GJH[WUDFWLRQ GH WDQQLQV FRQGHQVpV HQ

GLVWL@@[@H_HHODWLIV ] OfLPSRUWDQFH GHV UpDFWLIV

HIILFDFGIDHWDSLGLWp GH OD FLQpWLTXH GYH[WUDFWLRQ

eWXGH FRQFHUQDQW OD GLVWLOOHULH GX

'‘DQV OH FDV GH OD GLVWLOOHULH GX %OD\DLV OfD
FRQWHQXYV GDQV OHV HITOXHQWY OLTXLGHV D pWp UpDO
HW pJDOHPHQW VXU OYH[WUDLW ILQDO DYDQW HW DSU
pYDSRUDWLRQ SDUWLHOOH VRXV SUHVVLRQ UpGXLWH

/IH SUpOqQYHPHQW DX FRXUV GH OfH[WUDFWLRQ VTHV)
GHX[ EDFV GH OD EDQGH GH GLIIXVLRQ

/D GpWHUPLQDWLRQ GH OD FRQFHQWUDWLRQ HQ SRO
SUPOHYpV VIHVW HIIHFWXpH SDU PRHVXUH GH OD GHQVLYV

/D FRQFHQWUDWLRQ HQ SRO\SKpQROV GDQV OHV HJ
GpWHUPLQpPH HQ PXOWLSOLDQW OD FRQFHQWUDWLRQ GI
HQ VRJWXWKRE &HWWH RSpUDWLRQ D SHUPLV GH FRP
SUPOgYHPHQWY GRQW OHV WDX[ GH PDWLQUH VgfFKH VRQ
GH SUHVVH HW HQ VRUWLH GH FRQFHQWUDW
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" C
%KJ?AJPNPRPEHUJLD:'@KH@TPN@EI%?(P

C
L %KJ’?AJPI\ATJBEKI\QI@KH]6:(@17\:PHI‘EA)°?DA

eTXDWLBRQFXI® IBH OD FRQFHQWUDWLRQ HQ SRO\SKp!

/JHV FRQFHQWUDWLRQV GH SRO\SKpQROV HQ VROXWLR
SUpVHQWpPRHYJZO@SROD GHX[ pFKDQWLOORQV SUpOHYpV DX
GLIIXVLRQ HQ VRUWLH GH EDQGH GH GLIIXVLRQ HQ VRUW
OTH[WUDLW

.0 b

-XV EDQGH-BW EDQGHN\GMRUWL H BHWADHQGH SREFNEW
GLIIXVLRQGEDIKVLRQ GBFSLIIXVLRQ

SUpOQYHPHQW j K
B&RQFHQWUDWLRQ HQ SRO\SKpQROV GDQV OHV H[WL

B&RQFHQWUDWLRQ HQ SRO\SKpQROV GDQV OHV H[WL
G H[WUDLW VHF

&RQFHQW UTRMDL B RFOR@VOHY H[WUDLWV OLTXLGHV

/IH WDX[ GH SRO\SKpQROV DXJPHQWH OpJgqUHPHQW HQW
GLIIXVLRQ FH TXLXWHPHDPDHUPRQWREGWBLURIUHVVLYH GHV SRO

2Q UHPDUTXH XQH EDLVVH LPSRUWDQWH GX WDX[ GH SR
OD VRUWLH GH SUHVVH HW OH FRQFHQWUDW TXL SHXW V{H
WDQQLQV FRQGHQVpPY ORUV GX SURFpGp GH FRQFHQWUDW|
WHPSpUDWXUH GYpYDSRUDWLRQ UHODWLYHPHQW pOHYp!
FRQFHQVSOXW KRHY UHV

/I THIWUDFWLRQ HVW wUqV SURPHWWHXVH SXLVTXH OHV W]
VHF VRQW WUqV LPSRUWDQWY HQ VRUWLH GH SUHVVH GH
SHUWH GH SR BKpTXRIQUWRH D BERQOQFHQWUDWLRQ
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,9 &DUDFWpPpULVDWLRQ GHV H[WUDLWYV EU:

/IHV UpVXOWDWY FRQFHUQDQW OD FDUDFWpPULVDWLRC
GHV H[WUDFWLRQV *R\DUG $ '9% HW HHI¥ VRIQMV SQULPTVAHS
GIfH[WUDFWLRQ RQW pWp O\RSKLOLVpV DILQ GH TXDQW|
HIWUDLWYV

7DXGHWDQQLQV FRQGHQVpPYV GDQV OHV H[WU

JHV WDX[ GHV WDQQLQV FRQGHQVpPVY RQW pWp GpWI
GLVWLOOHULHV j OJDLGH GH OD PpWKRGH GTK\GURO\\V
SUpVHQW[pVIEDEM BDVRXV

—
*R\DUG $ '9% 93%

7DX[ GH WDQQLQV FRQGHQVpE L&MW Q HVILHN UD L\
GIfH[WUDLW VHF
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&RQFHUQDQW OHV WDX[ GH WDQQLQV FRQGHQVpV GDQV

X XQH WERPHXYWLURQ*R\DEI®XUSRXU '9% BRXU 93%
X TXYLOV VRQW FRKpUHQWY DYHFRRBYLW{ OWDWYV SUpV

GH WDQQOLQV FRQGHQVpPY GDQV OH|V® SDUHFVHIWYDQW HW

FRPSOpPHQWDLUHY GHY SHUWHV GH WDQQLQV GDQV OH
OH WDX[ GH WDQQLQV FRQWHQX GDQV OHV PDUFV UpVL
PDUF *R\DUG $ GIHQYLURQ GDQV OH PDUF '9% HW
PDUF 93%

7DX[ GH SRO\SKpQROV WRWDX[ GDQV OHV H[W!

/JHV H[WUDLWV REWHQXV SRXU OHV HVVDLV *R\DUG $ '¢
OD PpWKRGH GH )ROLQ HW pJDOHPHQW SDU PHVXUH GLUHF
VRQW GRQQpVYXGNQ Y YD W H

ol uff

*R\DUG $ '9% 93%

B7DX[ GH SRO\SKpQROV SDU OD PpWKRGH GH )R(
B7DX[ GH SRO\SKpQROV SDU OD PpWKRGH GH PH

7DX[ GH SRONKRKSIPEAWD P pW KR 6 B UG PIH)\ROMLHD GINV
GHQRISW@ETXBPGDQV OHV H[WUDLW VH@HVJIW URWUB LWV B H L

/IHV WDX[ GH SRO\SKpQROV VRQW FRQIRUPHV DX[ UpVXC
WDX[ GH WDQQLQV FRQGHQVpV OfH[WUDLW *R\DUG $ HVW
HW HQILQ SDU OfH[WUDLW 93%$ OH PRLQV FRQFHQWUp

IHV GHX[ PpWKRGHV GH GRVDJHV GHV SRO\SKpQROV V&t
PrPHV VL HOOHV QIXWLOLVHQW SDV OH PrPH VWDQGDUG Of
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GH )ROLQ HW OD FDWpFKLQH GDQV OH FDV GH OD PHVX
FRUUpODWLRQ HQWUH OHV UpVXOWDWYV GW[H;HX[
Tai P’ RPSDUDLVRQ GH GHX[ PPWKRGHV GH GAWHSPL®DWL
;7] UHSUHQDQW OTHQVHPEOH GHV H[WUDLWV GRVpV SI
GHQVLWpP RSWLTXH SRXUUDLW GRQF rWUH VXIILVDQWH H
GX WDX[ GH SR FIKQIQRIHVTXDQWLWDWLYH ORUV GX SUR

JUDFWLRQV LQVROXEOHV GDQV OfDFLGH HV
HWUDLWV EUXWV

$QDO\WH GLUHEFWH SDU FKURPDWRJUDSKLH LR

/IHV H[WUDLWV RQW WRXW GYDERUG pWp DQDO\Vp'
FKURPDWRJUDSKLTXH +3$(&|8$'SGWFUJ—I@M\I’-DGBQN—|($—RVDJH
VXF@BD DILGGPWHUPLQHU OHXUV WDX[ GH PRQRVDFFK

/IHV HIWUDLWV EUXWV RQW pWp LQMHFWpPV VDQV DXF
GH PRQRVDFFKIBMRCG)NWS&H\XTQWpV GDQV OH 7DEOHDX

5KD $UD *DO *OF ;\O 0DQ *DO8 *OFB 7RW

*R\D UK
"'9%
93%

5KD UKDPQRVH $UD DUDELQRVH *DO JDODFWRWH D'@F$ JOXFR\

DFLGH JDODFWXURQLTXH *OF8% DFLGH JOXFXURQLTXH

7TDEOHDO® X[ GH PRQRV®F@GWDOHGHYWUDLWVH®HVIWURLYV C
GY{H[WUDLW VHF

JHV H[WUDLWV GHV WURLV GLVWLOOHULHV FRQWLI
H[WUrPHPHQW IDLEOHY HW j OD OLPLWH GX VHXLO GH G
OfH[WUDLW /HV DFLGHV JDODFWXURQLTXHYV GDQV OfTH]

UHVSHFWLYHPHQW SRXUUDLHQW SURYHQLU GH IUL
OYH[WUDFWLRQ GHV WDQQLQV &HV UpVXOWDWYV GpPRC
UpDOLVpPY HQ GLVWLOOHULWLPISERIQW H QD0 & D QVHWHE HA/D!

$ODO\WH DSUqV K\GURO\VH DFLGH

/ITK\GURO\VH j OTDLGH GYDFLGH VXOIXULTXH D pW
GDQMIOHSLWUH eWDSH G‘HK‘%CSUDIE\VKIU OHV H[WUDLWV C
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GLVWLOOHULHYVY O\RSKLOLVpV DILQ GYfHQ GpWHUPLQHU OD
WHFKQLTXH GYDQDO\VH SHUPHW pJDOHPHQW GH GpWHUPL
SULQFLSDOHPHQW FRQVWLWXpH GH FRPSRVpV QRQ VDFFKD

/TH[WUDLW *R\DUG $ D XQH IUDFWLRQ LQVROXEOH GD
OfH[WUDLW '9% GJHQYLURQ HW OfH[WUDLW 93$% GIHQYI
DFFRUG DYHF OHV WDX[ GH WDQQLQV FRQGHQVpV HW OFH
SUPFPGHPPHQW SXLVTXH OHV WDQQLQV FRQGHQVpPV OHV F
VH UHW UR XLYHH G Y Q/QOSDUMD FWLRQ LQVROXEOH GDQV OYDFLG

,OV FRQILUPHQW OHV WHQHXUV WUQV IDLEOHV HQ SRO

/IHV ILOWUDWY REWHQXV DSUqV K\GURO\VH RQW SHUPLYV
GDQV OHV HIWUDLWWDOESHDVWHQWPYV GDQV OH

5KD $UD *DO *OF ;\O obQ *DO8 *OF8 7RW

*R\D UK

'9%

93%

5KD UKDPQRVH $UDJDDDFRLRWRYH O OJOXFRVH ;\0 [\ORVH 0DQ O

DFLGH JDODFWXURQLTXH *OF8% DFLGH JOXFXURQLTXH

7TDEOHDO® X[ GH VXF&EHSRDSRIOBHAM BREBY DFFKDULGHY GDQV C
GHV WURLV l6QVUWLODEYHHRWUDLW VHF
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/IHV WDX[ GH VXFUHV GHV WURLY H[WUDLWYVY SUpVHQW

Xx OHV WDX[ GYDFLGH JDODFWXURQLTXH HVW PDMRUL

FRUUHVB®QGWWMVY. SHFWLQHV GH W\SH KRPRJDODFWX
UKDPQRVH SURYLHQGUDLW GH SHFWLQHV GH W\SH U
OH WDX[ UHODWLYHPHQW LPSRUWDQW GIYDUDELQRYV
*R\DUG $ HW SOXV GH SRXU '9% SU|
DUDELQRJDODFWDQHYVY DUDELQRVH HW JDODFWRVH
QpJOLIJHDEOH DLQVL TXH GHV DUDELQDQHV PDMRUI
WDX[ GIDUDELQRVH HVW WUqV IDLEOH GDQV OfYHI)\
GIDUDELQDQHYV SOXV IDLEOH TXH GDQV OHV DXWUH!'
OD WUqV IDLEOH TXDQWLWp GH [\ORVH GDQV OHV WL
SURSRUWLRQ GYfKpPLFHOOXORVHV GH W\SH [\ORJ
JpQpPUDOHPHQW OHV SRO\WDFFKDULGHV OHV SOXV
IUDBYQRXV DQG OH\HU FH TXL ODLVVH VXSSRYV
GH FHV SRO\VORRARAKBHUNGFHYVYRFpGpYVY GH YLQLILFDWLRQ
OHV PDQQDQHY PDQQRVH JOXFRVH HW JDODFWRYV
LPSRUWDQWH GHV KpPLFHOOXORVHV OH WDX[ GH
LPSRUWDQWHVE HWUDXRMUM YV GH

OfH[WUDLW *R\DUG $ SUpVHQWH OH WDX[ GH VXFUH
SOXV GH DORUV TXH '9% HW 93% OHHWVRQW TX
UHVSHFWLYHPHQW

7HQHXUV HQ LQRUJDQLTXHV GDQV OHV H[W

/IHV WDX[ GH FHQGUHYV GDQV OHV H[WUDLWV O\RSKL

PRXIOH DSUqV FDOFLQDWLRQ WRWDOI—V\GDQ-Eﬂ@SLXI\LU/HDQ‘

E7HQHXU HQ LQ‘RB@QLTXHV

/IHV WDX[ GH FHQGUHV VRQW UHODWLYHPHQW LPSR!

*R\DUG $ HW '9% LO HWW GRKQYLIBRIHQYLURQ IHV
SRXU OHV HIWUDFWLRQV RQW XQ WHDW[ GH FHQGUH FRPS

/ID SUpVHQFH GYfXQ WDX[ GH FHQGUH DXVVL pOHY

SULQFLSDOHPHQW SDEBDOLEBQPWHOEH SROGAK®Y VRXGH V.
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PopWDELVXOILWH GH VRGLXP GDQV OD VROXWLRQ DTXHXV
OfH[WUDLW O\RSKLOLVpP

&RQFOXVLRQ LOQOWHUPPGLDLUH FRQFHUQDQW O
O\RSKLOLVpV

/IHV H[WUDLWV EUXWV O\RSKLOLVpV GHV WURLV GLVWL
UHVVRUWL TXH

x OH WDX[ GH SRO\SKpQROV REWHQX SDU PHVXUH VSHFW
XQH TXDQWDISGEOM HRWUD LWV

X OHV WDX[ GH PRQRVDFFKDULGHV OLEUHV GDQV OHV H[V

x O H[WUDLWV FRQWLHQQHQW XQH SDUW QRQ QpJOL
GYDUDELQRJDODFWDQHYVY GH PDQQDQHV HW GIDUDELQL

X OHV PDWLQUHV LQRUJDQLTXHV UHSUpVHQWHQW HQWUH
VHOV XWLOLVpV ORUV GHV H[WUDFWLRQV VH UHWURXY|
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9 & DUDFWpPULVDWLRQ GHV H[WUDLWYV SRV}

JHV VROXWLRQV DTXHXVHV GHV H[WUDLWV SUpVHQ
GpVLUpPHV SRXU OYDSSOLFDWLRQ HQ WDQW TXTIDGKpVLI

X XQH WXUELGLWp DVVH] LPSRUWDQWH UpYpODQW OD
VXVSHQVLRQV &HV K\GURFROORWGHY HQWUDLQHQW
OD YLVFRVLWp ORUVTXfRQ DXJPHQWH OfH[WUDLW \
6WHSKDQR X

X GHV WDX[ HQ SRO\WDFFKDULGHYV LPSRUWDQWYV HW C
GHVDQQLQV FRQGHQVpV

X XQH WHQHXU HQ PDWLqUHV LGRUJDQLTXHV WUQqV LP

/ID SUpVHQFH GH SRO\WVDFFKDULGHY HW GH PDWLqUH\
OBMRWHDOGK AMLI GH OfH[WUDLW LO HVW GRQF SUpFRQL"
pOLPLQDQW FHV FRPSRVDQWY QRQ GpVLUDEOHYV
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'‘DQV OH EXW GIDPpOLRUHU OD TXDOLWp GHV H[WUDLWYV
PWXGLpHV

X OD ILOWUDWLRQ IURQWDOH VXU SODTXHV DYHF GHV VI
—P —P—HWY&MLDJSLWUH@LQ&WUDWLRQWFS@BUHVVLRQ
/HV SODTXHV GH ILOWUDWLRQV VRQW SULQFLSDOHPFL
GLDWRPLWH HW GH SHUOLWH /HV UpVXOWDWYV FRQFHU
VHURQW SUpVHQWpPV LFL
Xx OTK\GURO\VH DFLGH GHV H[WUDLWV 'DQV OD OLWWp
EDVLTXHV RQW pWp XWLOLVpHV DYHF VXFFqV SRXU G
GYH[WUDLWV GH WDQQLQV GH ERLV 3L]]JL DQG 6WHSH
GYK\GURO\VHV DFLGHV VHURQW H[SORUpHV GDQV FH
EDVLTXH SUpOLPERWD IGRH/QQ T®NDWQIW XOWDWYV VDWLVIDLYV
DFLGHV RQW pWp HIIHFWXpHV VXU OfH[WUDLW *R\DUG
GLIIpUHQWY RQW pWp FRPSDUpV OYDQK\GULGH DFpW
VXOIXWRRIDSLWY He\GWRO\\\HA [S@G—IH
X OJOWUDILOWUDWLRQ WDQJHQWLHOOH 'tD] 5GHLQRVR HW
H[WUDLWV SUpDODEOHPHQW ILOW UMW jPHP FHEQE \G W RRF
FRQVWLWXpHVY GH SRO\pWKHUVXOIRQH HW OHV VHXL
PHPEUDQHV XWLOLVpY VRQW GH N'D HW N'D /HV XO
DYHF OHV GHX[ PHPEUDQHYV VXU OHV H[MWDBWW WGH FKD

, 9 @OWUDIL‘OV\BL@WL&R(@FXQH GHV XOWUDILOWUDWLR

MXVTXYj] FROFHQWUHW BGXFRIL\R QIS DP VEGHOWRW ROXPH L

9DULDWLRQV GH PDVVH ORUV GHV SRVW WUDL

9DULDWLRQV GH PDVVH ORUV GH OD ILOWUDWLRQ

/IHV SHUWHV GH PDVVHV SRXU XQ VHXLO GH FRXSXUH GH
] OD VROXWLRQ LQLWLDOH GYTH[WUDLW

/IHV SHUWHYVY GH PDVVHV VRQW UHODWLYHPHQW OLPLWpPFE
OfH[WUDLW D HQWUDLQp XQH SHBW&AHGHVPDN\D\LHE @H @I YIMNUHR G
LPSOLTXH TXH SHX GH PDWLqQUH D pWp UHWHQX ORUV GHYV ¢
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/JHV K\GURO\VHV GH OJH[WUDLW *R\DUG $ RQW pWp L
OTH[WUDLW EUXW HQ VROXWLRQ DTXHXVH HVW GH D
VXOIXULTXH HW GYDFLGH DFpWLTXH /D SHUWH GH PDV\
VROXWLRQ D pWp GpWHUPLQpH

'DQV OH FDV GYXQH K\GURO\VH DYHF OfDQK\GULGH
SDU UDSSRUW j OD PDVVH GTH[WUDLW VHEF LQLWLE
PDVVH HQ FH TXL FRQFHUQH OTK\GURO\VH j OYDFLGH
VXOIXULTXH JDLQ GH &HV YDULDWLRQV GH PDV
VIH[SOLTXHU SDU OD OpJqUH YDULDWLRQ GX YROXPH G
f& VRXV UHIOX]

9DULDWLRQV GH PDVVH ORUV GHV XOWUDILOW

/I fTXOWUDILOWUDWLRQ D pWp UpDOLVpH j SDUWLU GH
XQ VHXLO GH FRXSXUH GH —P J/H WDX[ GYH[WUDLW
OTXOWUDILOWUPDMRA XWW GH

/IHV XOWUDILOWUDWLRQV RQW SHUPLV GH UpFXSpUHL

x OBHUPPDMW UHSUpVHQWH OD PDMHXUH SDUWLH GX Y
OHV QHXI GL[LGQPHV GX YROXPH LQLWLDO GH VROXWL
SRLGV PROPFXODLUHYV

X OHpWHDQXMDWHSUpPpVHQWH OH GL[LqQPH GX YROXPH LQL
OHV PROPFXOHV HW SRO\PqUHV GH SOXV KDXW SRLGC

X OPRXFKH GH SROMLUHVIVWARIWHQXH GDQV OH YROXP|
GIXOWUDILOWUDWLRQ HW UpFXSpUpH ORUV GH OD S
UpVXOWDWY FRQFHUQDQW FHWWH IUDFWLRQ QH VHL

JHV SRXUFHQWDJHV PDVVLTXHV GHV SHUPpPpDWV HW G
XOWUDILOWUDWLRQ /HV UpVXOWDWN'RBE\RBYXYUPYHR WP
dCJX UH




&+$3,75((;75%$&7,216 (1 ',67,//(5,(

ali- II IIH II

5pWHQWDW B8HPpDW N'BpWHQWDW 3NHDPpDW |

B*R\DUGEB PO% D93%

SRXUFHQWDJHY PDVVLTXHVY GHV UpWHQWDWYV HW G
FRQFHQWUDW DRQWG® DL WD W'D SRXU OHV H[WUDLWYV GH'
GLVWLOQHULIBYH[WUDLW VHF LQLWLDO

/ID ILOWUDWLRQ WDQJHQWLHOOH | N'D GH '9% D SHU
GITHQYLURQ GH OD PDWLQqUH VgFKH GB@Y *QRADWEN QW D W
HW SRXU 93% /HV SRXUFHQWDJHYVY GH UpWHQWDW PRLQV LP
GIXQH SOXV JUDQGH IUDFWLRQ GH SDUWLFXOHYVY GDQV OHYV

/HV SURILOV GTXOWUDILOWUDWLRQV VRQW UHODWLYH
PHPEUDQH | N'D

X SRXU OHV WURLV pFKDQWLOORQV OH SDVVDJH GIXQH
DXJPHQWpP OH SRXUFHQWDJH GH PDWLQqUH FRQVHUYp G
PWDQW PRLQV pOHYp

x OH UpWHQWDW GH OJH[WUDLW *R\DUG $ UHSUpVHQWH
FRQWUBRXU OD '9%SRWU 93$

X OHV SHUPpDWV UHSUpPpVHQWHQW SRXU *R\DUG $ DSSUR
WRWDOSRXU OD '9%SRWU 93$

SUpDODEOHPHQW j XQH LQGXVWULDOLVDWFRMNVBEIWXKHUH G
GIpYDOXHU OH QLYHDX GH FRQFHQWUDWLRQ QpHHVVDLUH
REWHQLU OH WDX[ GH WDQQLQV YRXOX GDQV OH/UpWHQWD
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&DUDFWpPpULVDWLRQV FKLPLTXHV GHV H[WUL

JHV WDX[ GH WDQQLQV FRQGHQVpPV GH SRO\SKpQRO\
GH VXFUHV HW GJLQRUJDQLTXHV RQW pWp GpWHUPLQpV
WUDLWHPHQWY DILQ GfrWUH FRPSDUpV DYHF OHV H[WU

3RXU OHV ILOWUDWLRQV HW OHV K\GURO\VHV OfH[W
RQW pWp UpDOLVpV VXU OHV H[WUDLWV GHV WURLV GL
GIXOWUDILOWUDWLRQ

7DX[ GH WDQQLQV FR®H RQ VIR BWOWDWRWD X[ ¢
OHV H[WUDLWV SRVW WUDLWpV

a) Cas de la filtration et des hydrolyses

/IHV WDQQLQV FRQGHQVpPpV GHV H[WUDLWYV ILOWUpV H\
%DWH 6PLWK OHV WDX[ GH SRO\SKpQROV WRWDX[ RQW

UpVXOWDWV VRQ\)VLJBXJE?H’M;C&IWVR)G/DQV oD

([W U D L)W CBAUX YL O-WRJ ) L O-WRJ ) L O-WRJ pr \ GUIR G\\GHU R O\WGHU R O
DQK\GUIDGH GH DFLGH
DFpWLYX® I XUDFEWL"

B7DX[ GH WDQQLQE ARJGHDERV\SKPpQROV WRYV

7DX[ GHL®\DBORQGHQVPY HW WDX[ GH SRO\SKpQRO
*R\DUG $ EUXWV DSUYRWHW ®\8UBHW DRY K\G URO\VHV DF
GIH[WUDLW VHF
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2Q UHPDUTXH TXH OHV WDX[ GH WDQQLQV GLPLQXHQW
HQYLVDJpV

X OfpFKDQWLOORQ LQLW GHOWR@WLIHQ RRBGHIQWRY DORUV
GLPLQXH j HODSURY ILOWPDWLRQ |

X XQH GLPLQXWLRQ SOXV LPSRUWDQWH GH OD WHQHXL
K\GURO\VH j OTDQK\GULGH DFpWLTXH HOOH HVW FRPSL

&RQFHUQDQW OHV WDX[ GH SRO\SKpQROV WRWDX[ RQ F

X XQH OpJqUH GLPLQXWLRQ GX WDX[ GH SROASKpQROV GD
SDVVD®RW GHLURQ FH TXL HVW HQ DFFRUG DYHF OHV U
HQ WHUPHV GH WDQQLQV FRQGHQVpV

X @QV OH FDV GHYTKPGDR®AWHKW OH WDX[ GH SRO\SKpQR:
DXVVL SURQRQFp TXH GDQV OH FDV GHYKVELQGHQV
DFpWLTXH OD GLPLQXWLRQ HVW QpJOLJHDEOH OH WEL

DORUV TXTLO GRXIUQEMDFLGHSVXOIXULTXH HW DXJPH
OYDFLGH DFpWLTXH

&HWWH EDLVVH GX WDX[ GH WDQQLQV FRQGHQVpV ORUV
GH GLPLQXWLRQ QRWRLUH GX SRRQWBQW NQHEFOOL\BXHQ RS
UpDUUDQJHPHQW GHV WDQQLQV FRQGHQVpPV VRXV IRUPH
OYDFLGH 6HDO\ )LVKHU DQG 3L]]L GRQW XQ H[HPSOH
GRQQp [DRVJBIHIH /HV SKREDSKGQHV VRQW GHV FRPSRVpV
QH UpDJLVVHQW SDV ORUV GX GRVDJH GHV WDQQLQV FRQG
HVW DXVVL j QRWHU TXYJLOV QH VRQW SDV FDSDEOHV GH Up)
GHV H[WUDLWV HQ YXH GYXQH DSSOLFDWLRQ DGKpVLYH

b) Cas des ultrafiltrations

/JHV WDX[ GH WDQQLQV FRQGHQVpV DLQVL TXH OHV WD)
GDQV OHV UpWHQWDWY HW OHV SHUPpDWV REWHQXV DSUq
GLVWLOOHULHY VRQWYMHpVHQWpPV GDQV OD
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([WUDLW BEpXYWWQWDWHN'PpDW BpWHQWDW HN'BpDW

B*R\DUG $ 7DX[ WD QQ LEDAR FIRUGE HIQVPX[ GH SRO\SKp(
0D'9% 7DX[ GH WDQQLQVEFRQ GBIV IEH SRO\SKpQROV \
93% 7DX[ GH WDQQLQVaPRYGTBEVBH SRO\SKPpQROV \

7DX[ GH WDQQLQV FRQGHQVpPVY GDQV OHV H[WUL
SHUPpPpDWYV G YXON D DH WO DEHDAE B RWY GIQHIUL B H[WUD LW
VHF

&RQFHUQDQW OH IUDFWLRQQHPHQW SDU XOWUDILOW

X XQH DXJPHQWDWLRQ VLJQLILFDWLYH GX WDX[ GH
UpWHQWDWY SDU UDSSRUW j OTH[WUDLW L®LWLDO
SRO\SKpQROV GDQV OHV SHUPpDWV

Xx XQH QHWWH DXJPHQWDWLRQ GX WDX[ GH WDQQLQV F
i FHOXM. (B({WUDLWV EUXWV 3RXU OD GLVWLOOHULH *
FRQWHQDQW HQYLURQ GH WDQQLQV FERR&EHQVpV
XQH XOWUD IN'OWHM R Q $RXRIQXQH XOWN'IDILOWUDWL

/HSURFpGp GIXOWUDILOWUDWLRQ GHV H[WUDLWV GH |
FRQFHQWUDWLRQ GHV SRO\SKpQROV HQQpRDPUWQF X I&

JUDFWICRMROGEPONVOIDFLGH HW WDX[ GH VXFUH
HIWUDLWY SRVW WUDLWpPV

a) Cas de la filtration et des hydrolyses

/I MK\GURO\VH QpFHVVDLUH SRXU OD GpWHUPLQDWLRQ
HW GHV WDX[ GH VXFUHVY GDQV OHV H[WUDLWV D pWp Up
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/IHV WDX[ GH IUDFWLRQV LQVROXEOHYV GDQV OYDFLGH GH
GHV H[WUDLWYV K\GURO\VpV DYHF OH)\I’_JMﬂIEIILG/HD/H/LR)(H/V VRQW

([W U D L)W CBAUX )L O-WRJ ) L O-WRJ ) L OWRJ p+ \ GUIR G\WGH R G\\GHU R O
DQK\GUIDGH GHDFLGH
DFpWLWX®IXUDFREWL"

JUDFWLRQ LQVROGBQM\G HONVUDILMWAL GRADUG $ EUXW)
ILOW UDWR B@U3VY K\GURO\WGW DFATGHWUDLW VHF

2Q QRWH XQH OpJgUH DXJPHQWDWLRQ GH OD IUDFWLF
ILOWUDWRRROJOH SDVVH GIHQYLURQ i

/HV ITUDFWLRQV LQVROXEOHY GDQV OfDFLGH GLPLQXHQ\
GIK\GURO\VH DFLGH &HWWH EDLVVH SHXW VJ{H[SOLTXHU S
PEFKDQWLOORQV SRVW WUDLWpPV FRPSDUp j OTpFKDQWLOORC
SRXUUDLW SURYRTXHU XQH UpDFWLRQ GH GpSRO\PpULVDW!I
j FKDXG HQ PLOLHX DFLGH HQ FRPSpWLWLRQ DYHF OD FUyg
8QH SDUWLH GHV WDQQLQV FRQGHQVpPV GpSRO\PpULVpV SR
SKDVH DTXHXVH

IH7TDEOHBX)pVHQWH OHV WDX[ GH VXFUHV DSUqV K\GURO
GH OfH[WUDLW *R\DUG $ EUXW GH OfH[WUDLW ILOWUp
FRQVWLWXH OH SRVW WUDLWHPHQW
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3RVW . . _ *DC *OF

WwuDpLW ©€FKDQW| 5KL $UL *DC *OF ;\0 0DG g¢o g 7RW
([WUDLW
JLOWU| )LOWUP
$QK\GU
DFpWLT
F\GURITSFLGH
D fSlH VXOIXU
$FLGH DF

5KD UKDPQRVH $UD DUDELQRVH *DO JDODFWRVH *OF JOXFRYV
DFLGH JDODFWXURQLTXH *OF8% DFLGH JOXFXURQLTXH

7DEOHD®X[ GH VXFUHV DSUQqV GpSRO\Pp®Lg B VOIHRQHGW U L
*R\DUG $ EUXWV DSUYRWHW ®\8UBW DRIY K\G URO\VHV DF
GIH[WUDLW VHE

/IHV WDX[ GH VXFUHV DSUqV K\GUR O\FRQMYWHH QW I KIHG

X OD WHQHXU WRWDOH HQ VXFUHV GLPLQXH SRXU ¢
GLPLQXWLRQ GHV WDX[ GH PDWLqUHV FROORWGDOH
Xx OHV WDX[ UHODWLIV HQ VXFUHV WDX[ GIXQ VXFUH
VXFUHV VRQW LGHQWLTXHV HQWUH OfH[WUDLW EU:
JDODFWXURQLTXH TXL GLPLQXH OpJqUHPHQW HW GX
OpJgQUHPHQW &HV PRGLILFDWLRQV SRXUUDLHQW rW
—P GIXQH SHWLWH SDUWLH GHV SHFWLQHV GH W\
FRPSRVDQWY PDMRULWDLUHYV GHV K\GURFROORWGH"
x OHV WDX[ GH VXFUHV DSUqV OYK\GURO\VH DFLG}
FRQVLGPUDEOHPHQW 2Q QRWH XQH GLVSDULWLRQ
DXWUHV VXFUHV FRQVHUYHQW XQH IUDFWLRQ UHO
JDODFWRVH HW GX JOXFRVH
Xx OHV WDX[ GIDUDELQRVH HW GH [\ORVH GDQV OHV H
ELHQ PRLQGUHV TXH FHX[ GH OJH[WUDLW EUXW
GTK\GURO\VH FRQGXLVHQW j XQH GpVK\GUDWDWLRQ
HW [\OFRDXHW I XOD®PDQ HW DO
x FHUWDLQV SRO\PqUHV FRPPH OHV KRPRJDODFWXUR(
UpVLVWDQWY j OTK\GURO\VH TXH OHV DUDELQDQHV
H[SOLTXHU OH WUqV IDLEOH WDX[ GIDUDELQRVH Gp)
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b) Cas des ultrafiltrations
/[HV ITUDFWLRQV LQVROXEOHV GDQV OfYDFLGH GHV Up
XOWUDILOWUDWLRQV GHVY H[WUDLWV GHV WURLV GLVWLOOH
VRQW SUpVH)CQW)pﬂFI(ECDI—Q\KNBB)V

h II ||ﬁ

[WUDLW BYgXWWQWDWHN'PpDW BIpWHQWDW HU'PpDW
BE*R\DUGEB®% O93%

JUDFWLRQ LQVROXEOH GDQV @MND BIpGHBRINOW & HAMVH [ \
SHUPpPDWV G fXON D DH WOGHDAWE B RWY. O Q HIUL G H[W UD LW
VHF

/ID ITUDFWLRQ LQVROXEOH GDQV OYDFLGH HVW SOXV LPSF
HIWUDLWV EUXWV FRQILUPDQW OHV REVHUYDWLRQV SUpF
FRPSRVpV SKpQROLTXHV GDQV OHV UpWHQWDWYV &RQFH!
LQVROXEOHY GDQV OTYDFLGH VRQW QHWWHPHQW PRLQV LPS
FDV GHV H[WUDLWYV *R\DUG $ HW '9%

/D FRQFHQWUDWLRQ GH OD IUDFWLRQ LQVROXEOH GDQYV
HQ SDUWLH SDU OD SUpVHQFH LPSRUWDQWH GH WDQQLQV
GDQV FHWWH 1UD FREKDG L WRHEEH GBQWDQQLQV FRQGHQVp)
GISRO\SKpQR(G)D’Q\NR(W—D/X[—I[WUDLS\EBRVW WUDLWDpV

/IHV FRQWHQXV HQ FRPSRVpV VDFFKDULTXHV GHV UpWt
DQDO\WpV DSUqV K\GURO\VH SDU +3%(& 3%' |B¥Y WH¥XOWDW'

]
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eFKDQW 5KC $UL *DC *OF ;\O 0ODC*D®$% *OB$ 7RV

(IWUDL\
5pW H QNI
*R\DUK] 3HUP p®'\
5pW H QNI
3HUP p®'\L

([WUDL\
5p W H QU
'9% | 3HUPpD\
5p W H QU
3HUP p®'\l

(IWUDL\
5pW H QNI
93%$ | 3HUPpDN
5pW H QNI
3HUP p®\L
5KD UKDPQRVH $UD DUDELQRVH *DO JDODFWRVH *OF JOXFR\
DFLGH JDODFWXURQLTXH *OF8$% DFLGH JOXFXURQLTXH
7TDEOHDO® X[ GH VXFUHV DSUqV GpSRO\PpULVDWLRQ GHV .
EUXOW UpWHQWDWY HW OHV $'HURWDW\G Y WOWRLYIL O
GLVWLOQHULHY GIH[WUDLW VHF

/IH WDX[ GH VXFUHV WRWDO DXJPHQWH VLJQLILFD
XOWUDILOWUDWLRQ GHV H[WUDLWYV '9% HW 93%$ TXHOOH
IRUWHPHQW GDQV OHV SHUPpDWV &HW pOpPHQW FRQIL
PDVVHV PRODLUHRAXEPS RUKMDHQMABIQY OHV H[WUDLWYV EUX\

'DQV OfH[WUDLW *R\DUG $ OH WDX[ GH VXFUHV WRW
SHUPpDWYVY SDU UDSSRUW j OfH[WUDLW EUXW PDLV RQ Q
GDQV OHV UpWHQWDWV &HWWH GLPLQXWLRQ VIH[SOI
GI{DUDELQRVH 2Q SHXW VXSSRVHU TXH OHV DUDELQDQ
SURFpGp HW GpJUDGpV ORUV GH OYK\GURO\VH DFLGH Qp
D pWp UDSSHOp SOXV KBORWWOHRXODLUWDHPRIQWHYHRQWEO H\

2Q FRQVWDWH GDQV WRXV OHV H[WUDLWV XQH GLPLC
JDODFWRVH GH JOXFRVH HW GH PDQQRVH GDQV OHV SH
GDQV OHV UpWHQWDWY FH TXL VXJJqQUH XQH FRQFHQWU
KDXWHVY PDVVHVPPR@DFXH\D RXHNDRU\O © FHYQWPAW HQ W D W V

/IHV VXFUHV GDQV OHV SHUPpDWV SURYLHQGUDLHQ
KpPLFHOOXORVHYVY HW SHFWLQHYV
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7THOHXUV HQO LORUJDQLTXHY GDQV OHV H[WUDLWYV

/IHV WDX[ GH FHQGUHY GDQV OHV PDUFV RQW pWp UpDOL

a) Cas de la filtration et des hydrolyses

/IHV WDX[ GH PDWLqQUHV LQRUJDQLTXHV GH OYfH[WUDLW *
—P HW GHV H[WUDLWV SRVW WUDLWpVJXﬂlHl K\GURO\VH VRC(

([WUDLWCCRENXNW. OWR) )L OWRJp L OWRJ pt \ GUR G-\\WGHU R G\WGHU R O
DQK\GUIDGFHHGH DFLGH
DFpWLVXGIXUDFREWL"

7HQHXUV HQ LE@DRMYOKWXBMVY *R\DUG $ EUXWV DSU
—P HW DSUQV OHV K\Q UROGY HYWRFLLGH V H F

/IH WDX[ GH FHQGUHYVY HVW GTHQYLURQ SRXU OfH[WUI
DSUqV ILOWUDWLRQ j —P /HV YDULDWLRQV GH WDX[ GH FF
K\GURO\VpV VRQW HOOHV DXVVL WUqV IDLEOHV &HV UpVXO
PRGLILFDWLRQ FKLPLTXH H[WUrPHPHQW OLPLWpH ORUV GH
XQ WUqV IDLEOH DMRXW GH VXEVWDQFHV PLQpUDOHYV GDQV
SDU OD IRUPDWLRQ GH VXOIDWH GH VRGLXP HQ SUpVHQFH ¢



&+%$3,75((;75%$&7,216 (1 ',67,//(5,(

b) Cas des ultrafiltrations

/JHV WDX[ GH FHQGUHY RQW pJDOHPHQW pWp GpWHUP
GIXOWUDILOWUDWLRQ GHV WURLV GLUYWKXQ®HULHY OHV

Il wl
NIRRT

(IWUDLW BYWWQWDWHMPRPDW 5MWHQWDW HWMNPRDW

E*R\DUGE P% O93%

7HQHXUV HQ LG RN VDM XM VE U XWMOW DRUP Bl W V
GIXOWUDILND IV HIVWDRIQV WURLV Q \VIWLOPHWIHDLW VHF

3RXU FKDFXQH GHVY GLVWLOOHULHYV XQH WHQGDQFH
LOQRUJDQLTXH VH UHWURXYH FRQFHQWUpH GDQV OH SHU
FHQGUHY HQYLURQ GHX[ IRLVY SOXV LPSRUWDQWYV TXH G

/H WDX[ GH FHQGUHY GH OJH[WUDLW 93$%$ EUXW HVW L
GH OD PDVVH GH OfJH[WUDLW VHF OfXOWUDILOWUDWLI

GDQV OH UpWHQWDW FH TXL HVW UHODWLYHPHQW S
UpWHQWDWYV *R\DUG HRMKDIPKQHQYLURQ

&RPPH SUpF[¥KDELQ@M) @HH@HXUV HQ LQRUJDQITXHV G

EUXWVE SDHY WHQHXUV LPSRUWDQWHY HQ FRPSRVpV

HIWUDLWYV V{H[SOLTXHQW HQ SDUWLH SDU OfXWLOLVDYV
XWLOLVpY ORUV GHV H[WUDFWLRQV
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&RQFOXVLRQ LQWHUPpPGLDLUH FRQFHUQDQW O
H[WUDLWV SRVW WUDLWpPV O\RSKLOLVpV

'DQV OH FDV GH OD ILOWUDWLRQ j —P OD SHUWH GH
&HSHQGDQW RQ QRWH XQH OpJqUH GLPLQXWLRQ GX WDX[ G
SOXV LPSRUWDQWH GX WDX[ GH SRO\WDFFKDULGHV SURYH
GDQV OMULQWUSDOHPHQW GHV SHFWLQHV

/JHV WHQGDQFHV GDQV OD FRPSRVLWLRQ FKLPLTXH GHYV
K\GURO\VHV VHPEOHQW UHODWLYHPHQW SURFKHV /D SHUYV
JOREDOHPHQW QXOOH /HV WDX[ GH WDQQLQV FRQGHQVpV
WUDLWHPHQWY GX IDLW GH OD IRUPDWLRQ GH SKOREDSK
FRQGHQVpPV VRXV OfHIIHW GHV DFLGHV /HV WDX[ GH VXFI
GLPLQXHQW GH PDQLgUH LPSRUWDQWH GX IDLW GH OD Gp)\
VRXV OfHIIHW GHV DFLGHV

*OREDOHPHQW GX F{Wp GHV XOWUDILOWUDWLRQV RQ C

x OMWDQQLQV WRQUEHME/MXPHDWUH PDMRULWDLUH GDQV O

x OHV SRO\WDFFKDULGHV SHFWLQHV HW KpPLFHOOXORV}
GDQV OHV UpWHQWDWYVY FHV SRO\PqUHV VRQW JOREDO
WUDYH®WHEW DQ HV

x OHV PDWLQUHV LQRUJDQLTXHY VH FRQFHQWUHQW SULQ
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9, &RQFOXVLRQ GX FKDSLWUH

JHV GLIIpUHQWHY H[WUDFWLRQV UpDOLVpHV VXU VLW
H[SORUpVY HQ ODERUDWRLUH PRQWUHQW TXH

X OHV PHLOOHXUV UHQGHPHQWY GIfH[WUDFWLRQ GH W
GHV PDUFV pSXLVpV HWLBQ BSWE@AMHQFH GH VHOV

Xx OHV VHOV XWLOLVpV QH VH UHWURXYHQW SDV GH P
HIWUDFWLRQ 2Q OHV UHWURXYH HQ JUDQGH SDUWL
H[WUDLWYV

X OHV FLQPWLTXHV GIH[WUDFWLRQQWRMHY UDSLGHV L«

Xx XQH FKDXIIH WURS LPSRUWDQWH GX MXV GJH[WUDF
XQH SHUWH GX WDX[ GH SRO\SKpQROV WUqV LPSRUW

X OHV H[WUDLWV EUXWV SUpVHQWHQW GH IDLEOHV W]
LPSRUWDQWH GILQRUJDQLTXHV HQWUH HW
GITKpPLFHOOXORYV H\Q WWHG HHS\H FWLQH V

Xx OD ILOWUDWLRQ j —P HVW XQH YRLH LQWpUHVVDQ
GHV PDWLQUHV FROORWGDOHVY SHFWLQHV VDQV |
WDQQLQV

x OHV K\GURO\VHV DFLGHV UpDOLVpHV GDQV OH E
SRO\WWDFFKDULGHV D HQWUDLQp XQH GpJUDGDWLR
H[WUBDWWOMRQW GRQF SDV SUpPpVHQWpP OTHIIHW SRVLV

x OHV XOWUDILOWUDWLRQV RQW SHUPLV GH FRQF
FRQGHQVpPVY HQWUH HW GHV UpWHQWDWYV DLQ
PDVVH PRODLUH GDQV OHV UpWHQWDWY HQWUH H
JUDQGH SDUW GHV PDWLQUHV LQRUJDQLTXHV GDQV
SHUPpDWYV

- WLWUH GH FRPSDUDLVRQ XQ H[WUDLW FRPPHUFLI
PrPHV PpPWKRGHV FRQWLHQW HQYLURQ GH WDQQLQV
GH SRO\WDFFKDULGHV /H UpWHQWDW *R\DUG $ REWHOQ
WDQQLQV FRQGBH@WRIMDQLEKHIRIOWDFFKDULGHYV

/I TXOWUDILOWUDWLRQ DSSDUDLW GRQF FRPPH XQH
SURGXFWLRQ GYH[WUDLWY SUpVHQWDQW GHV WDX[ GH V
DGKpVLIV
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, ,QWURGXFWLRQ GX FKDSLWUH

/I MTREMHFWLI GH FH WUDYDLO HVW GH IRUPXOHU GHYV
WDQQLQV VHXOV RX FRSRO\PpULVpPpV LVVXV GH PDUFV G
HQ GLVWLOOHULH YLQLFROH

$AWXHOOHPHQW OD SOXSDUW GHV SDQQHDX[ GH SDU
XUpH IRUPDOGpK\GH RX SKpQRO IRUPDOGpPK\GH LVVX
FDUDFWpULVWLTXHYV UHTXLVHVY SDU OHV IDEULFDQWYV Gt

X XQPEERQGDQFH HW XQH UpJXODULWpP GDQV OTDSSUR\)

X XQ FREW GIDFKDW UHODWLYHPHQW IDLEOH XQH WH
XQH FLQPWLTXH GH FROODJH SHUPHWWDQW XQH FD¢

X XQH TXPRPQWDPJIJH FDSDEOH GH UpSRQGUH DX[ QRUPH
SDQQHDX[ GH SPWIWMFX@FAHN PpFDQLTXHV KXPLGLWp
PPLVVLRQV GH IRH®RQ GpHK\Y IS IH\EDSV LR Q V

/IHV pPLVVLRQV GH FRPSRVpV YRODWLOV GRQW OH IR
pWXGLp GDQV OfDLU LQWpULHXU VRQW GHYHQXHV XQ F
GIDQQpHVY HQ )UDQFH FUpDWLRQ GH OYREVHUYDWRLUH
/IHV SDQQHDX[ GH SDUWLFXOHV VRQW FRQQXV SRXU rWwW
IRUPDOGpK\GH SULQFLSDOHPHQW j FDXVH GHV DGKpVLI

/HV H[LIJHQFHV GHVTEKPRP@QWRPRXDWPHXMMLRQV GH IRUPDO
GHV EKWLPHQWYVY VRQW SULVHV HQ FRPSWH SDU OHV |
GY{pPLVVLRQ SRXU OD SOXSDUW GHV FHUWLILFDWLRQYV
LQWpULHXU 1) $PHXEOHPHQW SDU H[HPSOH HVW DF
( IRUPDOGpPpK\GH OLEUH GDQYJOH SD&EIIHIHOXQIpULHXU |

/IHV UHVVRXUFHV SpWUROLqQUHV pWDQW OLPLWpPHV |
PQHUJpWLTXHYV LO VH SRVHUD GDQV OHV SURFKDLQHV D
RX GH FR€EWY 'HV UHFKHUFKHYVY DVVH] DQFLHQQHYV DPRU
HW GpMj ELHQ DYDQFpHV RQW SHUPLV OD VXEVWLWXWL



&+$3,75(%$33/,&$7,21 '(6 (;75%,76 2%7(186 (1 ',67,//(5,( (B'*8B7)88

SpWUROLqUH PpODPLQH XUpH IRUPDOGpPK\GH SKpQRO IR
GTRULJLQH YpJpW DLGH/ FH{ AR OMY @MPrERUFHR\H S QGPQMV 3L
OH GPYHORSSHPHQW j JUDQGH pFKHO O HQGHQRH W \DVALK\N LX § F
UHVVRXUFH DERQGDQWH HW SHX RQpUHXVH

JIXWLOLVDWLRQ GH UpVLQHV PpODQJHDQW GHV UpVLC
GIRULJLQH QDWXUHOOH WHOOHV TXH OH WDQQLQ IRUPE
FDUDFWpPULVWLTXHV GHV GHX[ W\SHV GH UpVLQHV HW GH F
SUHVVDJHV SRXU GHV FROOHV QDWXUHOOHV ORXEDULN H\
/JH\WWHU DQG 3L]]L 8QH UpVLQH WDQQLQ IRUPDOGpPK\GH
DILQ GIDXJPHQWHU OD YLWHVVH GH UpWLFXODWLRQ GIXQl
HW DO

'H SOXV OHV WDQQLQV FRQGHQVpPV pWDQW WUQgV UpDF!
SRVVLEOH GH QfXWLOLVHU TXTXQH IDLEOH TXDQWLWp GH
LQWpJUDOLWpP 3O0XVLHXUV VROXWLRQV RQW pWp PLVHV DX
SDUWLFXOHV DYHF GHV UpVLQHY WDQQLTXHV pPHWWDQW H
WRXW 3DUPL FHV VROXWLRQV RQ WURXYH OfXWLOLVDWL
IRUPDOGpPK\GH WHOV TXH OH JO\R[DO RX OfKH[DPLQH %DO
1IDYDUUHWH HW DO 3LFKHOLQ HW DO RX OfDXW

3L]]L HW DO JOHHE W IDXWWL MRV D X[ WDQQLQV O
GH IRUPDOGpPK\GH OLEUH GDQV GHV IRUPXODWLRQV FODVV

,O D pWp PRQWUp DX FRXUV GH OfpWXGH SUpOLPLQDLU
SDUWLFXOHV UpDOLVpVY HQ ODERUDWRLUH j OfDLGH GTXQH
GH PDUF GH UDLVLQ DIILEKDLHQW GHV WDX[ GH IRUPDOGQpk
FRUUHVSRQG | OD FODRRHQ®IGPLYRAIRY HW DO

/JHV H[WUDLWV LQGXV @WQWpNW@WM@D\@W @HLQ Gt
HQ ODERUDWRLUH GHV DGKpVLIV FRPSRVpY PDMRULWDLUHF

'"HX[ PpPWKRGHV RQW pWp XWLOLVpHYV DILQ GH MXJHU GH
DGKpVOMHNHPSV %KDISDWFO@D\ABHUPLQDWLRQ GHSWBIWP SV GH J
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_| HW OfDQDO\VH WKHUPR PpFOmRE XY

H

PP D Oy

\RHY

WKHUPRPpPpFDQLT)

\HVSﬂH DGKpVLIV

/IHV H[WUDLWV LVVXV GH OYH[WUDFWLRQ UpDOLVpH
*R\DUG RQW pWp XWLOLVpV DILQ GH UpDOLVHU GHV SDQ

/JHV pFKDQWLOORQV GH SDQQHDX[ RQW pWp WHVWpV
GpWHUPLQHU OD UpVLVWDQFH j OD WUDFWLRQ SHUSHQ(

OTKXPLGLWpD
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., $GKpVLIV j EDVH GTH[WUDLWYV GH WDQQLC
PDQLqUH LQGXVWULHOOH

&LQPWLTXH GH UpWLFXODWLRQ HQ IRQFWLRQ

/D PHVXUH GX WHPSV GH JHO GYXQH IRUPXODWLRQ DG
UDSLGH HW SHUIRUPDQWH SRXU pYDOXHU OD UpDFWLYLW
UpWLFXODQW OH SDUDIRUPDOGpPK\GH GDQV QRWUH FDV
IRUPXODWLRQ SRXY OpMWHARSMUWGH JHO HVW FRXUW SOXV O
OTPpWXGH TXL VXLW OHV WHPSV GH JHPRQDXGIHW LOIKRIYW S DAL
GpWHUPLQpY QH SUpVHQWDQW DXFXQ LQWpUrwW pFRQRPL
SDQQHDX[ GH SDUWLFXOHYV

/HV DQDO\VHV VXLYDQWHY RQW pWp UpDGII\HIMANUDIYWF G H
VHF PDVVLTXH -VRHW VIRMRXWLRY W X VG\HH SIDYUIDQ RIUP Q DG \WKH G H
SDU UDSSRUW j OD PDVVH GTH[WUDLW VHF /fH[WUDLW XWL

i

7THPSV GH JHO V

/IH WHPSY GH JHO GH FHV VROXWLRQV SRPYPWPPHWH] GLIIpU

S+

7THPSV GGHRHO X O DWIRMIW p Y HOWHUBD LW *R\DUG $ |
GLIIpUHQWYV S+
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2Q FRQVWDWH TXH OHV YDOHXUV GHV WHPSV GH JHC
S+ GH OD IRUPXODWLRQ DGKpVLYH RQ REVHUYH XQH ¢
DXJPHQWDWLRQ GX S+ SRXU GHV YDOHXUV GH S+ FRPSUI
WUqV LPSRUWDQWH GX WHPSV GH JHO j S+ &HV UpVX
GpFULWVY GDQV OD OLWWpPUDWXUH SRXU O@N\NQHV

@SKpQRO IRUPEDOE(@HGHHXU OHV UpVLQHV 3) OH V

GLPLQXH MXVTXYj XQ S+ FRPSULV HQWUH HW HW DXJ
‘DQV OH FDV GH QRWUH pWXGH OH VHXLO GYDXJPHQWD
S+ HW

/ID YDOHXU PLQLPDOH GH WHPSV GH JHO REWHQXH
VHFRQGHV j S+ &HWWH YDOHXU HVW QHWWHPHQW
UpDOLVpHY DYHF GHV H[WUDLWYV GH WDQQLQV LVVXV Gf
SOXV IDLEOH - WLWUH GH FREIXSEUDIFKRQG XQF HY\WHQ LHA
S+ HW V j/I$+#+WHPSV GH JHO GYXQ H[WUDLW3GHLPLPRYV

&RPSDUDLVRQ WKHUPRPpPFDQLTXH GH IRUP X
ODLGH GH GLIIpUHQWYV GXUFLVVHXUV

/TDQDO\WH WKHUPRPpPFDQLTXH GHV IRUPXODWLRQYV
GIpODVWLFLWpP GIXQ DGKpVLI HQ IRQFWLRQ GH OD WHPE
GIpODVWLELWpP SUpPpVHQWpP GDQV OHV UpVXOWDWYV WLHQ
VHUYDQW GH VXSSRUWV SRXU OHV IRUPXODWLRQV OH
GH FKDFXQH GHV YDOHXUV DEVROXHV IRXUQLHV SDU
SURFXUH GHV LQIRUPDWLRQV SHUWLQHQWHY TXDQW j OI
OHV FRQGLWLRQV GH SUHVVDJH GHV SDQQHDX]
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oD

/ID FRQFHSWLRQ GTXQH IRUPXODWLRQ DGKpVLYH j EDVH |
SUpVHQFH GIXQ GXUFLVVHXU DILQ GH SURYRTXHU OD

3OXVLHXUV GXUFLVVHXUV RQW pWp FKRLVLV HW FRPSDUpV

X

OH SDUDIRUPDOGPK\GH XWLOLVp FODVVLTXHPHQW G
IRUPDOGpPK\GH TXL HVW WR[LTXH SDU LQKDODWLRQ F
SDQQHDX[ GH SDUWLEXOHY GRQW OfDGKpVLI FRQWLHQ
DX ORQJ GH OHXU GXUpH GH YLH

OH GLSKpQ\OPpWKDQH GLLVRF\DQDWH SRO\PpULTXH S
SDU LQKDODWLRQ HW SUpVXPp FDQFpULJgQH /H PDQLS
VD QRFLYLWp PDLV HOOH QH SUpPVHQWH SDV GH ULVTXF
OQH[DPHWK\OHQHWHWUDPLQH KH[DPLQH SHUPHW XQ
FRQGHQVpPY VDQV DXFXQH pPLVVLRQ GH IRUPDOGpK)
LQWHUPPGLDLUHY GH GpFRPSRVLWLRQ HW GH UHFRPSF
VROXWLRQ 3LFKHOLQ HW DO 3L]]L HW DO
SURGXLW VRQW OYLQIODPPDELOLWpP GX SURGXLW VRXV
FXWDQpH HQ FDV GH FRQWDFW

OH SRO\DPLGQGH pSLFKORUK\GULQH 3$( VRXV IRUPH G
&$ IRXUQLH SDU OD VRFLpWp $VKODQG HVW XWLOLYV
UpVLVWDQFH j OfHDX RX UpWLEXOHU GHV DGKpVLIV
FRQQDLVVDQFH DXFXQ SRO\DPLGH DPLQH QD HQFRUH
SRXU DGKpVLIV j EDVH GH WDQQLQV &H SURGXLW QYH!
SRXU OHV HQYLURQQHPHQWY DTXDWLTXHV &fHVW XQH
HVW GH

/IH SDUDIRUPDOGpPK\GH HW OH SO0', VRQW GpMj XWLOLVpV

GXUFLVVHXU HW pJDOHPHQW HQ WDQW TXH UpVLQH GDQV
GXUFLVVHXU GH VXEVWLWXWLRQ DX IRUPDOGPK\GH SURPHW

VD

FRPSDWLELOLWpPp DYH¥FD@QHM- @ GKpVLIV j EDVH GH

/[fH[WUDLW *R\DUG $ HQ VROXWLRQ DTXHXVH SRUWpPH

WKHUPRPpPpFDQLTXHPHQW DYHF SOXVLHXUV IRUPXODWLRQV
GpMj HPSORSMHIWDIRUPDOGPK\GH HW XQ PpODQJH SDUDIRUPD
pWp XWLOLVpV FRPPH GXUFLVVHXUV SRXU GHV WDQQLQV C
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/TKH[DPLQH D pWH RWPEBUWXVHY UHS U IS\RKW ®DQY p @D FXY
GH UpVLQHV j EDVH GH WDQQLQV DILQ GYREWHQLU Gt
IRUPDOGpPK\GH 1DYDUUHWH HW DO 3LFKHOLQ HW C

IHV TXDQWLWpV GH GXUFLVVHXUV SDU UDSSRUW j OD

X GISDUDIRUPDOGpPK\GH

X GYKH[DPLQH

X GH Sso',

X GH 3$( WMXBEWAHQW XGASPY,HQW XHO
X XQ PpODQJH SDUDIRWRDSGpK\GH

/IHV UpVLVWDQFHV WKHUPRPpPFDQLTXHV GH FHV GLII
GDQVYLODUBRLGHVVRXV DLQVL TXTXQ WpPRLQ SUpVHQWDQ
ODPHOOHY GH ERLV VDQV DXFXQ DGKpVLI

ORGXOH
G pODVWLFLWp 03D

7HPSpPUD@XUH

m7pPRLQ ¢+ SDUDIRUPDOGpPK\GH
KH[DPLQH 3%(
X SO0, e SDUDIRUPDOGpPK\GH <

$QDOWKNUPRP PEIHR UPXI®DW LR Q VOUH] O IL\DALHW *IRY Bl |
$HQ FRPSDUDQW SOXVLHXUV GXUFLVVHXU

/IHV DOOXUHV GH FRXUEHV 70%$ VRQW FRQIRUPHYV j FHC(
XQH UpVLVWDQFH PD[LPDOH j GHV WHRSADDWXUHW H RHW
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2Q FRQVWDWH GHV GLIIpUHQFHVY GH SHUIRUPDQFH PR
OYDIJHQW UpWLFXODQW HPSOR\p

X OHV WHPSpUDWXUHV SRXU OHVTXHOOHV OHV UpVLVWDC
SURFKHV GH f& SRXU OD IRUPXODWLRQ GXUFLH DX
SRXU OD IRUPXODWLRQ GXUFLH j OTKH[DPLQH /HV IRUF
RQW WRXWHV OHV GHX[ OHX{&UpVLVWDQFH PD[LPDOH |

X OD UpXQFLH DX 3$( SHUPHW GYREWHQLU XQH UpVLVWI
XQH VXEVWLWXWLRQ GX S0', SDU GX 3$( SRXUUDLW GR
GH SURSULpWpP SRXU OD UpVLQH

x OD IRUPXODWLRQ j EDVH GJKH[DPLQH SHUPHW GYDWW
VXSpULHXUH j FHOOH XWLOLVDQW OH SDUDIRUPDOGY
OQH[DPLQH SRXUUDLW UHPSODFHU OH SDUDIRUPDOGpK
SRLOQW BKHWPHRPpFDQLTXH

x OFS0', GTXQH SDUW & Ws DDUHD FROWDFDBIGIp KEGBIXWUH SDUW
GRQQHQW OHV UpVLVWDQFHV OHV SOXV LPSRUWDQWHYV
YDOHXU GH UpVLVWDQFH PD[LPDOH TXH GX SURILO GH C
GH OD WHPSpUDWXUH

&RPSDUDLVRQ GHV SHUIRUPDQFHY DGKpVLYHYV
GHVY WURLYVY GLVWLOOHULHYV

/HV H[WUDLWYV LQGXVWUL&-I(D\/S%\RQWVD[XQDD\WV GYDOQO/X P Y
XQH XWLOLVDWLRQ HQ IRUPXODWLRQ DGKpVLYH FRQWHQDQ
OfH[WUDLW VHF 'HX[ W\SHV GH IRUPXODWLRQVXR®W pWp FI
VROXWLRQ DTXHXVH | GIYH[WUDLW VHF DMXVWpH j S+ DI
GYH[WUDLW VHF SRUWpH j S+ /IHV WHPSV G/lDEHEMX . QVL R
|:|FLGHVVRXV

7DX[ GH WD
([WUID FRQGHQVPV |7HPSWH JB® | V| 7THPSV GHS3HO j V
GIH[WUDLW

*R\D UK
'9% ! !
93% ! !

7TDEOHDOXPSV GH JHO GH)RNIPXIODOW VROWH FVOIRY W [WUDLW
GLVWLOOHULHY GDQV GHVY FRQGLWLRQV GH FRQFHQW!
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2Q FRQVWDWH TXH

Xx OHV H[WUDLWV '9% HW 93% QH JpOLILHQW SDV HQ SU
j S+ TXYj S+ VXJJIJpUDQW XQH UpDFWLYLWp IDLEO
ERLY &H UpVXOWDW HVW HQ DFFRUG DYHF OHV WHC
FHV GHX[ H[WUDLWV

X OD IRUPXODWHINRVUDLW VHFE HW j S+ GH OfH[WUDL

WHPSV GH JHO QHWWHPHQW DPpOLRUG 19H] W WDLS® RAH
HW S+

/IHV H[WUDLWYV *R\DUG $ HW 93% RQW HQVXLWH pV
WKHUPRPpFDQLTXH /HV GXUFLVVHXUV WHVWpV SRXU
SDUDIRUPDOGpPK\GH RX GH PpWK\OgQH GLSKp\OGLLVR
FKDTXH FDV OHV H[WUDLWV RQW pWp PLV HQ VROXWLR

pJDO j /HV UpVXOWDWYV WKHUPRPpLFJD(ﬂLHrXHv VRQW SU|

ORGXOH
G pODVWLFLWp 03D

7HPSpPUD@XUH
m*R\DUG I|IRUPDORAPK\GH SO,

93% IRUPDOGPX3&H SO,

$QDOWKHNUPRP p BHQIRIKRXO DW L R QOMHY WDUHWHWH V DY
GLVWLOOHULHWHORKFRPSDHIMD QBSGHX[ GXUFLVVHXI
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/IHV FRXUEHY GIDQDO\WVHV WKHUPRPpPFDQLTXHV QRXV PR

X SRXU FKDFXQ GHV H{[WUDLWV OHV IRUPXODWLRQV j EDV

GIpODVWLFLWp SOXV LPSRUWDQW TXH OD
HVW HQ DFFRUG DYHF

IRUPXODWLR

&RQBESLWYWXORPWD U

LV R Q

WKHUPRPpFDQLTXH GH

IRUPXODWLRQV UpWE

SD{JH

FXOpHV j O

X RQ FRQVWDWH TXH OD UpVLVWDQFH PpFDQLTXH REWHQ?

*R\DUG $ HVW VXSPULHXUH |
UpVXOWDW HVW HQ DFFRUG DYHF OHV(

9] ©7DX[ GH wDQQU

LPSRUWDQW

FHOOH GHV H[WUDLWV G
M[KX)[S|GW UMD Q QL (

QV SF@;HGH)Q}/[JWDX[ GH WDQQLQV
GH OTH[WUDLWRGEXVW\WH RQW G pVARAW I
PD[LPDOH SOXV pOHYpH TXH GID QONQ®DRDN GBTHH V8B D L W
x LO HVW j VRXOLJQHU TXH OTH[WUDLW 93$ UpWLFXOp I
UpVLVWDQFH VLPLODLUH |
SDUDIRUPDOGpPK\GH

FHOOH GH OfYH[WUDLW *R

/TH[WUDLW *R\DUG $ HVW SOXV UpDFWLI TXH QHV H[WUDI
XQRRUUpPODWLRQ HQWUH OH WDX[ GH WDQQLQV GpWHUPLQ]
OD UpVLVWDQFH WKHUPRPpPFBRUFXKMVHXBUpPVHQHAH GIXQ

S3DQQHDX[ UpDOLVpPY j OYDLGH GH IRUPXODWLR

IRUPDOGpPpK\GH HQ SUpVHQFH pYHQWXHOOH GH SO

'HV SDQQHDX[ GH SDUWLFXOHV RQW pWp SURGXLWV j O
GLIIpUHQWY RQW pWp XWLOLVpV SRXU HQFROOHU OHV SDQ
PDUFV pSXLVAWRNY UBLNMWXUBH PDUFV QRQ GpVDOFRROLVpYV

GI{H[WUDFWLRQ VH

RQRD SPW U I

RV MM BPVWW VRQHG H W 4

QQLQV FRQ

GLVW

LDC&EIHHW d

| 8 IQY'S L

N

DaWUR

53X FS@H%IQ

8Q SURGXLW DQWLPRXVVH VLOLFRQp D pWp DMRXWp j OF
OD FRQFHQWUDWLRQ SDU pYDSRUDWLRQ GH OD VROXWLRQ
FRQWU{OH GX PRXVVDJH GHV MXV GT{H[WUDFWLRQ ORUV (
/TLPSDFW GH FHW DGGLWLI VXU OD TXDOLWp GHV SDQQHDX
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/HV HIWUDLWYV RQW pWp FRQFHQWUpPV VRXV YLGH HQ
GH f& MXVTXY] GHV FRQFHQWUDWLRQV PDVVLTXHV C
IRUPXODWLRQV VXLYDQWHYVY DYHF

X GH SDUDIRUPDOGpK\GH SDU UDSSRUW j OD PDVVFH

0 HOTH[WUDLSVFRROBDHGW G H[WUDLW VHF

o HWIH[WUDLW *R\DUG $ FRQFHQWUp JUDPBHN[WU
GIDQWLPRX\S\DHU \ALLONBRQ@H MXV GTH[WUDFWLRQ

0 HOTH[WUDLSFRROBMGW GH jGTH[WUDLW VHF

X GH SDUDIRUPDOGpPK\GH HW GH S0', SDU UDSSR

o HWHM[WUDLW *R\DUG % REWHQX j SDUWLU GH P|
FRQFHQWGHWH[WUDLW VHF

0 HOTH[WUDLW *R\DUG % FIRQ\VHIRWW Y HF

0 HOYTH[WUDLW *R\DUG % FRQ\VHIRWWUYHF

/IH S+ GH WRXWHV OHV IRUPXODWLRQV D pWp SRUWp
DYDQW HQFROODJH GHV SDUWLFXOHV GH ERLV

IHV SDQQHDX[ RQW pWp SUHVVpY HQWUH GHV SODTXH
PD[LPDOH GH NJ FPd SHQGDQW PLQ /H WDX[ GTHQ
VgFKHP VXVYH GH ERLY VHF HVW GH

/D UpVLVWDQFH j OD WUDFWLRQ SHUSHQGLFXODLU
SDQQHDX[ GH SDUWLFXOHV HVWIGpWHUIPEQpH EHQGRQHD
HVW FRPSDUpH j OD YDOHXU PLQLPROH GHPDQGpH SDU
SRXU GHV SDQQHDX[ GH SDUWLFXOHV XWLOLVpV HQ LQ\

03D SRXU GHV SPO@HPSPGWVHXU &HWWH QRUPH HJ[L
GHV SDQQHDX[ GRQW OfKXPLALMWp GpHLIREH VHDR QI \DW (
FRPSULVH HQWUH HW

/IHV UpVXOWDWY GH FRKpVLRQ LQWHUQH GH GHQVLW
SUpVHQW|FVY EOHBELEHYV VR XV
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3DQQHDX &RKpVLRQ 03DV +XPLGLW

(IWUDFWLRQ *R\DUG $

(IWUDFWLRQ *R\DYHF BQWLH

(IWUDFWLRQ *R\DUG $

(IWUDFWLRQ *RDYHF S0',

(IWUDFWLRQ *R\IDWHEF $0°,

(IWUDFWLRQ *R\DWHF $0',

7DEOHRBRKPVLRQHWWHBQGENMWpP GH SDQQHDX[ GH SDUWLFXC
IRUPXODWLRQV 75 HpDHBMpBIDVIYHWLOOHULH *R\DUG  (
SDUDIRUPDOGpPK\GH HW pYHQWXHOOHPHQW GX S

30XVLHXUV REVHUYDWLRQV SHXYHQW rWUH IDLWHV T
REWHQXYV

X OHV KXPLGLWpV GHV SDQQHDX[ UpDOLVpV DYHF GHV V
UpWLFXOpV XQLTXHPHQW DYHF GX SDUDIRUPDOGpPK\GI
UHVSHFWHU QD QRYPH51) TXL GRLYHQW rWUH FRPSL

HW /{DMRXW GH SO0', SULV HQ FRPSWH GDQV OH FD
UpVLQHOD pXCLAWLIQWUB BEKRXWH GDQV OH SDQQHDX

Xx OH SDQQHDX UpDOLVp DYHF OfH[WUDLW *R\DUG $ HQ
UpWLFXOp j OfDLGH GH SDUDIRUPDOGpPK\GH HW GH SO
WUDFWLRQ SHUSHQGLFXODLUH DX[ IDFHV VXIILVDQW
1) (1 $)125

x OfDQWL PRXVVH VLOLFRQp XWLOLVp ORUV GH OD FRQF
OYDGKpVLRQ DYHF OH ERLV HW GHYUD GRQF rWUH SUR\

x OfXWLOLVDWLRQ GH PDUF QRQ GpVDOFRROLVp SRXU O
QH UpVLVWH TXH WUQV SHX j OD WUDFWLRQ PrPH DYHF
UpVLVWDQFH SHXW VJH[SOLTXHU SDU OD SUpVHQFH GH
SDU GLIIXVLRQ HW GRQW O H\& KDSX W} QW FPISRQW D Q W

LQVROXEOHY GDQV OYDFLGH HW WDX[ GA \WORWHY GDQ

]

X XQH FRQFHQWUDWLRQ GH OfH[WUDLW j FRQGXLW j
UpVXOWDWY SDU UDSSRUW DX[ IRUPXODWLRQV REWHQ}
VHF
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&RQFOXVLRQ LOWHUPpPGLDLUH j SURSRV GH
GIH[WUDLWY LQGXVWULHOV EUXWYV

/TDQDO\WH GHV SURSULpWpV DGKpVLYHV GH OfH[WU
EUXW D PRQWUp TXH SRXU FHW H[WUDLW

Xx OD UpDFWLYLWp HVW WUqV IDLEOH SDU UDSSRUW |
GIDUEUHYV HW XWLOLVpVY HQ WDQW TX{I{DGKpVLI

Xx OYKH[DPLQH VHPEOH SRXYRLU UHPSODFHU GH
SDUDIRUPDOGpPK\GH HQ WDQW TXH GXUFLVVHXU
WKHUPRPpPpFDQLTXH

X XQH VXEVWLWXWLRQ GH OD UpVLQH S0', SDU GH OI
UpVXOWDWY WKHUPRPpFDQLTXHVY FRPSDUDEOHYV

Xx OfXVDJH GH S0', RX GH SDUDIRUPDOGpPK\GH DYHF C
PHLOOHXUYVY UpVXOWDWY TXIDYHF XQLTXHPHQW GX ¢

/ID IDEULFDWLRQ GH SDQQHDX[ GH SDUWLFXOHV D S
FRQFHUQDQW OHV IRUPXODWLRQV FUppHV j SDUWLU GH\

Xx OJH[WUDLW % j SDUWQR Q8 pVDWARRBELYPVYVERYQH C
TXDOLWp WUQV PpGLRFUH PrPH DYHF OfDMRXW G X

X OfXWLOLVDWLRQ GfXQ DQWLPRXVVH VLOLFRQp SRX
FKXWH WUqQV LPSRUWDQWH GH OD YDOHXU GH FRKpV
SRXU FHW XVDJH GH OfH[WUDLW

Xx XQ SDQQHDX FUpp HQ ODERUDWRLUH DYHF GIXQH FR
PDVVLTXHV GTH[WUDLW GH SO0', HW GH SDUD
QRUPH HXURSPHQQH UHODWLYH j OD FRKpVLRQ LQW

/[HV H[WUDLWV EUXWYV '9% HW 93% QH JpOLILHQW SDV
SDUDIRUPDOGpPK\GH j FDXVH GH OHXU IDLEOH WDX[ GH \

&HV UpVXOWDWVY VRQW QpDQPRLQV HQFRXUDJHDQW
IRUPXOHU GHV DGKpVLIV DYHF OHV H[WUDLWV GRQW
LPSRUGDPHIWUDLW *R\DUG $
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3RXU DWWHLQGUH OD YDOHXU QRUPDWLYH UHODWLYH |
QpFHVVDLUH GH FRQFHQWUHU OD VROXWLRQ GIfH[WUDLW j
OD PDVVH VqFKH GH UpVLQH WRWDOH TXL HVW XQ SURGXL

3OXVLHXUV VROXWLRQV RQW pWp H[SPULPHQWpPHV Gl
IRUPXODWLRQV SHUPHWWDQW GH IDEULTXHU GHV SDQQHD)?
HXURSPHQQHV

X XQH SLVWH SHUPHWWDQW OfXWLOLVDWLRQ GH OfTH[W
SRXUUDLW rWUH OH PpODQJH GH FHW H[WUDLW EUXW D
DILQ GTREWHQLU GHV IRUPXODWLRQV SDUWLHOOHPHQYV

x FRPSWH WHQX GHV UpVXOWDWYV SUpFpGHPPHQW GpFULV
OfH[WUDLW EUXW SRXUUDLHQW DYRLU GHV HIIHWV SRV
GHV SDQQHDX]
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.., $GKpVLIV FRPSRVpV GH UpVLQH SKpQR
GH UpVLQH WDQQLQ IRUPDOGpPK\GH

/JHV IRUPXODWLRQV j EDVH GTH[WUDLW *R\DUG $ EU
DVVH] SHUIRUPDQWHY SRXU DWWHLQGUH OHV YDOHXUV
GIXQH TXDQWLWpP QRQ QpJOLJHDEOH GH UHIQORI VBW pV \C
HQYLVDJp GH FUpHU XQH IRUPXODWLRQ PpODQJHD
IRUPDOGpPK\GH 7) DYHF XQH UpVLQH DGKpVLYH SKpQRO
JHQUH GH IRUPXODWLRQ HVW GH VXEVWLWXHU XQH SDU'
SDU XQH UpVLQH WDQQLTXH QDWXUHOOH /D VI\QWKQqVH

&EKDSLWUHRBUBSDUDWLRQ GH UpVLQH SS@@RO IRUPDOGpPK\

/H PrPH W\SH GH IRUPXODWLRQ D pWp XWLOLVp SRX!
WDQQLQ GH SDOpWXYLHU HW G H$\WQ & HIp GHIQRBIFE KGN LI

GH WDQQLQV GH UDLVLQ I—PWS@WDQQLQV GH SDOpWXYL

eYDOXDWLRQ GH OfLQWpUrw WKHUPRPpPFDQ
GTXQH IUDFWLRQ YDULDEOH GH WDQQLQ IRUPDC
IRUPDOGpPK\GH

/ID IRUPXODWLRQ 7) XWLOLVpH FRQVLVWH HQ XQH VR
QRQ SRVW WUDLWp FRQFHQWUpH | GYH[WUDLW VHF
SDUDIRUPDOGpK\GH SDU UDSSRUW j OD PDVVH GTH[WUL
HIWUD&EW VNWRQ S+ HVWIDWDOMWP PDO\WVHV j OfDLGH GH 11

3OXVLHXUV PpODQJHV GHV UpVLQHV 7) HW 3) RQW pW
] GH 3) UDWLRV FDOFXOp HQ SRXUFHQWDJH GYH[WUI
WKHUPRPpPpFDQLTXHY GHV GLIIpUHQWYLPXOBQJHYV VRQW ¢
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ORGXOH
G pODVWLFLWp 03D

THPSpUD®@XUH

] 3) ¢ 3) 3) 3) X 3) e 3) + 3)

$QDO\WHV WKHUBRPIRADPXODXWYRQV UpDOLVpPHV DYHF
GH UpVLQH 3) 7)

/IHV DQDO\WHVY WKHUPRPpPFDQLTXHV GHV IRUPXODWLRQV

GLIIpUHQWY QRXV PRQWUHQW TXH

X

OD UpVLVWDQFH PD[LPDOH GH OD UpVLQH 3) 3) XW
DORUV TXH FHOOH GH XDVUQVY@H VHXOW3DVW GIHQYLUF
OH PRGXOH GY{pODVWLFLWp PD[LPDO DXJPHQWH DYHF C
3)

OHV IRUPXODWLRQV FRPSRUWDQW GH OD UpVLQH 3) RC
WHPSpUDWXUH VXSpULHXUH j OD IRUPXODWLRQ UpDO
7) HOYLUR® FRQWWHSRXU OD UPVLQH

OYDMRXW GH GH UpVLQH 3) SHUPHW GYDFFURLWU
UpVLVWDQFH PD[LPDOH GH QDD IBpWPX®DWLRQ7)DSHKPWVPHW
GYREWHQLU XQH UpVLVWDQFH PD[LPDOH GJXQ SHX SOX
GIpODVWLFLWp POBPDYBIE GHH 3)

ID VXEVWLWXWLRQ GTXQH SDUWLH GH OD IRURXODWLRQ
UpVLQH SKpQRO IRUPDOGpK\GH SHUPHW GYDXJPHQWHU VL
DLQVL TXH OD WHPSpUDWXUH j ODTXHOOH OD UpWLFXODWL
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3DQQHDX[ UpDOLVpPV j OTDLGH GH IRUPXODW
UpVLQH WDQQLQ IRUPDOGpPK\GH DYHF XQH UpVL(
HQ SUpVHQFH pYHQWXHOOH GH SO,

/JHV TRUPXODWLRQV FRQMXJXDQW XQ H[WUDLW G
SDUDIRUPD-OQK\WRVEQH HQVXLWH pWp PLVHV DX SRLQ
SURGXFWLRQ GH SDQQHN\D XR WGAHX O D WWR BXOFRP SRUWD QW

HW GH UpVLQH 3) SDU UDSSRUW j OTH[WUDLW V
FRPSOpPHQW XQH VROXWLRQ GTH[WUDLW *R\DUG $ |
SDUDIRUPDOGpPK\GH

'"f{DXWUHV IRUPXODWLRQV RQW pWp pWXGLpHV SDU Ol
GI3) G T H[W U D7) VFE RIGHVE HEHD Q W GH SDUDIRUPDOGpPK\
PDVVH VqFKH GJH[WUDLW GH WDQQLQV HW HQ SUpVHQ|
DVVH] RQpUHX[ OH EXW GH FHWWH pWXGH HVW GH PLQ
GDQV OD IRUPXODWLRQ WRXW HQ REWHQDQW GHV SD¢
HXURSPHQQH GH FRKpVLRQ LQWHUQH &HV IRUPXODWLR!

X GH 3) VXU OTJH[WUDLW VHF HW GH GYH[WUDLW

0 DYHF GH SDUDIRUPDOGpPK\GH SDU UDS
GIH[WUDLW

0 DYHF GH SDUDIRUPDOG SEKWGHD B ®/R U WG HCED P
VQFKH GTH[WUDLW

0 DYHF GH SDUDIRUPDOGPK\GH HW GH S
PDVVH VqFKH GTH[WUDLW

0 DYHF GH SDUDIRUPDOGpPK\GH HW GH S
PDVVH VqFKH GTH[WUDLW

0 DYHF GH SDUDIRUPDOGpPK\GH HW GH S
PDVVH VqFKH GTH[WUDLW

0 DYHF GH SDUDIRUPDOGpPK\GH HW GH S

PDVVH VgFKH GYfH[WUDLW

X GH 3) VHUYDQW GH WpPRLQ
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JTHQVHPEOH GHV UpVLQHV RQW pWp DMXVWpHV j XQ S
FRQGLWLRQV GH SUHVVDJH VRQW GH PLQ HQWUH GHV ¢
PD[LPDOHNGIPS

/HV FRKpVLRQV LQWHUQHY PR\HQQHV DLQVL TXH OHV KX|
UpDOLVpY DYHF FHRQWR SP X BB@IVRENDXDQYV OH

JRUPXODWLRQ 3DQQHDX GH SDU
WUDU
yuprwi (I

3)0 GH O|3DUDIRUPDBl SO0',F | &RKpVLRQ @3 +XPLGL\
VROXW

PIUDFWLRQ GYH[WUDLW VHF GH UpVLQH 3) SDU UDSSRUW j OD PDVVH G
EFSDU UDSSRUW j OfHDWUDLW VHF GH UpVLQH

7DEOHBRKPVLRQ LQWH G @ H B QQKDOP G Y BRPQOVLVF DO HY GHV
IRUPXODWLRQV PpODQJHDQW GHV UpVLQHV 3) H

/JHV UpVXOWDWY REWHQXV SRXU OHV SDQQHDX[ UpDOLYV
WDQQRLQGBGIH[WUDLW VHF QRXV PRQWUHQW TXH

x OD FRKpPVLRQ LQWHUQH DXJPHQWH DYHF OH SRXUFHQW
03D GDQV OH FDV GHHW GH D \SRXLUGBH 3)

x OJKXPLGLWp VXLW OD WHQGDQFH LQYHUVH HOOH FURL
GH 3) j SRXU OD WHW\B)QH |
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/JHV UpVXOWDWYVY FRQFHUQDQW OHV SDQQHDX[ GH SD!

HW 7) j LQGLTXHQW TXH

X XQ PpODQJH GH 3) DYHF XQH VROXWLRQ GTH[WUDLW (

XQH YDOHXU GH FRKpVLRQ LQWHUQH GH
03D UHTXLVH

03D LQ

Xx OHV YDOHXUV GTKXPLGLWp VRQW WURS IDLEOHV S
PLQLPXP GH OD1IQRUPH 25 SRXU OD SOXSDUW GF
&HFL HVWDEg WX UDLW VHF UHODWLYHPHQW pOHYp C

X SRXU DWWWIQBIHEPWORHY FRQFHUQDQW OD FRKpVLF
GH GH SO0', SDU UDSSRUW j OD PDVVH VqFKH GTH[W
GDQV OH FDV GYXQH VROXWLRQ GYH[WUDLW GH WI
VROXWLRQ GTH[WUDLW GH WDQQLQVGH SO0'G WH[MLD L
SRXU DWWHLQGUH OD QRUPH FRQFHUQDQW OD FRKp

/D QRUPH11) $)125 H[LJHDQW XQH YDOHX
VXSPULHXUH | 03D SRXU OHV SDQQHDX[ GH
DYHF OHV PpODQJHV GH UpVLQHV 7) HW 3) VDQV
GH SO0', SHUPHW FHSHQGDQW GH GpSDVVHU FHWV
WDQQLQV | GITH[WUDLW VHF GH S0', GRIXS|0"

JTKXPLGLWpP SRXU 6D @EIHOURMR BFHRUWD QW SO X
HVW WURS IDLEOH SRXU UpSRQGUH IDX[ H¥LLIZAEQ FH

U GH F|
PP G1p
SO0', Wk

/H QRUT

GTH[

V GH
V GH OlI

LO VHUDLW QpFHVVDLUH GT1DMR XSRXKW ®X JPIHOWHLDRO YK& |

GY{pTXLOLEUH /IDMXVWHPHQW GH OD TXDQWLWp
DILQ GH FRQVHUYHU XQ WDX[ GIH[WUDLW VHF FR

GTHDX
QVWDQ
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,9 $GKpVLIV j EDVH GIM{MWUDLWY SRVW WUDI

30XVLHXUV UHQIRUWY VI\QWKpWLTXHV WHOV TXH OH SO
RQW SHUPLV GYREWHQLU GHV IRUPXODWLRQV XWLOLVDQW
TXYDGKpVLI SRXU SDQQHDX[ GH SDUWLFXOHV 30XVLHXUV G
DX[ H[LJHQFHV QRUPDWLYHV FRQFHUQDQW OD FRKpVLRQ LQ
YDORULVDWLRQV GHV H[WUDLWVY QH QpFHVVLWDQW SDV C
H[SORUpHYV

3RXU FH IDLUH OHV WURLV W\SHV GH SRVW WUDLWHPH
XOWUDILOWUDWLRQV SUpFpGHPPHQW pWXGLpV RQW pWp U
DGKpVLYHV GHV HHWWBQWV B6 8DVUWVYOOHULH

$GKpVLIV j EDVH GTfH[WUDLWYV ILOWUpV HW K\G

/IHV SURSULpWpV GH JpOLILFDWLRQ GHV H[WUDLWYV LVR(

GDQV OH FKDSL\(‘SHEI@R\/QWR)Wp FDUDFWpPULVpPHV SD

GH JHO HW OYDQDO\VH WKHUPRPpFDQLTXH

&RPSDUDLVRQOV GHV SHUIRUPDOQFHY DGKpVLYHV G
UpDOLVpHY DYHF GHV HIWUDLWYV ILOWUpV HW K\GURO\VpV

/JHV WHPSV GH JHO GpFULWV GDQV FHWWH pWXGH RQW p
$j S+ HW HQ VROXSWHRWUDLW VHEHM W HRPSX GMDMD HW GH
GH WDQQLQV FRQGHQVpPY GpWHUPLQpPV SDU[OODBRLWKRIGH G F

|:|VRQW U DV V H[F EECOpVDIRLE @ V \CRK V
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7DX[ GH W
FRQGHQVpY 7THPSV GIHYHO | V
GIH[WUD]
([ WUDLW EUX
JLOWYP
*R\DUG| +\GUROQMAGULGH
+\GURORLKEH VXO
+\GUROWRLKEH DFp
([ WUDLW EUX !
'9%
JLOWYP QG !
([ WUDLW EUX !
93%
JLOWYP !
7DEOHDOXPSYV GH JHO GH)RPPOQU IR QY HF $CEH{WUD LW
ILOWUp j —P HW K\GURO\Vp SDHWRHRN[RALWYDD MM\NG H\Po DHWQ \IL3 ¢

—P HW UDSSHO GHV WDX[ GH WDQQLQV FRQGHQ\

,O DSSDUDLW GYDSUQV FHV UpVXOWDWYV TXIXQH VLI
IDoORQ QRWDEOH OH WHPSV GH JHO GH | VHFRQGHV
OpJqUH GLPLQXWLRQ GX WDX[ GH WDQQLQV FRQGHQVp
WHPSV GH JHO SHXW VJ{H[SOLTXHU SDU GLPLQXWVYRQ GH
HQ VXVSHQVLRQ HW ULFKHV HQ SH F@/LRUHWIERK B KR P f

9 ) UDFWIQR/ROHXEQWHW fDFLGH HaW [ GH VXFUHV

&HSHQGDQW FRQFHUQDQW OHV H{MOMXCRAMV H BIdd WH W XA
WHPSV GH JHO QTD pWp REVHUYDp

2Q FRQVWDWH pJDOHPHQW TXH OHV WHPSV GH JHO G
SOXV LPSRUWDQWY TXH SRXU OfH[WUDLW TXL QYD SDV |
SOXV OHQWH DSUqV K\GURO\VH DFLGH SHXW VITH[SOLTX}
LPSRUWDQW GDQV OHV H[WUDLWYV K\GURO\VpV TXH GDQ\

&KDSLWUH7DOX] GWWWDQQLQV FRQGHQVpV H’WS‘@DB{[ GH SF

/D UpVLVWDQFH WKHUPRPpPFDQLTXH GIRVHM[ W UDW RO Y |
DYHF OYDQK\GULGH DFpWLTXH OYDFLGH VXOIXULTXH H
FRPSDUpH DYHF FHOOHV AR UPPHI VW DRWVEVUR@W FRPSRVpt
VROXWLRQV | S+ DYHF GH SDUDIRUPDOGpPK\GH
dCIX UH
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ORGXOH
G pODVWLFLWp 03D

7HPSpUDJ@XUH

+*R\DUG H[WUDLW EUX\)LOWUp —P
+\GURO\VH DQK\GULGH+DGEPROQTKH DFLGH VXOI
e +\GURO\VH DFLGH DFpWLTXH

$QDOWKNUPRPp BHQIRTKRHRVMODWLRQV 7) UpDOLVpPpHV D)
*R\DUG $ EUXW-PIHOWKWURO\Vp SDU WURLYV DFLGH'

20 FRQVWDWH XQ HIIHW SRVLWLI GH OD ILOWUDWLRQ H(
GIpODVWLFLWp Q@BHQ) HLRQURQ 030D HYD K\ G B R O/\WHH V
FRQG XLVRIH WKXWH GX PRGXOHOGDpOWY WLIFRIDp G H

2Q FRQVWDWH XQH DPpOLRUDWLRQ GHV SHUIRUPDQFHV D
OD GLPLQXWLRQ GX WDX[ GH SRO\WDFFKDULGABM GDQV O

&KDSLWUH |[)UDFWPBRQV LQVROXEOHY GDOQV (SED HLGH HW WD

PLV HQ pYLGHQFH SDU XQH GLPLQXWLRQ GX WHPSV GH JH
UpVLVWDQFH WKHUPRPpPFDQLTXH

&HSHQGDQW OHV SURSULpWpPV DGKpVLYHV VRQW GpJl
K\GURORMEKY. SHXW VJH[SOLTXHU SDU OH UpDUUDQJHPHQW
FRQGHQVPYV HQ SKOREDSKJQKISQWQ U[FBRWIGH WRQQLQV

FRQGHQVpPY HW WDX[ GH SE‘R@BKpQROV WRWD X
]
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SDQOQHDX[ GH SDUWLFEFXOHYVY HOQFROOpPV DYHF IR

DYHF GHV HIWUDLWYV ILOWUpV HW K\GURO\VpV

/IHV H[WUDLWV ILO

WUpV j —P HW [&KGS

R Utp V

9 QRDUDFWpPULVDWLROWGWH VU m[\wm\@amw@m

L WUH

, 9 & RPSDUDLVRQV GHV SHUIRUPDQFHYV DGKp

VLYHV (

GHV H[WUDLWYV

ILOWUSIDJT\RQWVGM\R@\XW\LOLVpV

FRPPH

SULQFLSDX[ GH IRUPXODWLRQV DGKpVLYHV SRXU SDQQH
FRPSRVpPHV GHV H[WUDLWV PLV HQ VROXWLRQ |
VRQW DGGLWLRQQpPHV
VgFKH GIDGKpVLI X\WDOLWPSESHRWW GHOD PDVVH GH ERLV V

SUHVVDJH VRQW LGHQWLTX & K DjSEMQIAEBI LY QXQW IDXL W

GH SDUDIRUPDOGPpPK\GH

GIH[
SDU UD

/O G I {

OYDLGH GH IRUPXODWLRQV WDQQLQ IRUPDOGpEDE@H HQ

HWRIODISLWJHBDQQHDX[ UpDOLVpY ] OJDLGH G

H IRUPX

UpVLQH WDQQLQ IRUPDOGpPK\GH DYHF XQH UpVLQ

H SKpQF

GH Sp?, SDJH

/IHV UpVXOWDWY GHV FRKpVLRQV LQWHUQHV SRXU
IRUPXODWLRQV FRQVWLWXpHY GH SDUDIRUPDOGpPK\GH F
ILOWUp GHV H[WUDLWV K\GURO\VpV | OfDLGH GIYDQK\GU

DFpWLTXH VRQW

BDEOH

O MBHW GRXQW O H

&RKpVLRQ QIDNHU +XPLGLW;

([W U DXW E

)LOWYPB

+\GUROQKHGULGH DF

+\GUROAVGEH VXOIXU

+\GUROAVGH DFpWL

7TDEOHRERRKpPVLRQV LQWHU GHDW @ WDKX FLHS S\WU pW GAHXOHV H
GHV IRUPXODWLRQV 7) UpDOLVpHY DYHFGHNW [WUDL\
K\GURO\Vp SDU WURLY DFLGHYV
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2Q FRQVWDWH FRQFHUQDQW OHV SDQQHDX[ UpDOLVpV D

x OHV KXPLGLWpPV GHV SDQQHDX[ SUHVVpV DYHF OHV IRU
WRXWHV DX[ H[LJHQRHYV G#$)DX5 QRUPH 1)

X SRXU OYDGKpVLI IRUPXOp j OfDLGH GH OTH[WUDLW ILO
LQWHUQH GX SDQQHDX GH SDUWLFXOHV HVW VXSpULH:
OYH[WUDLW EUXW VDQV SRXU DXWDQW DWWHLQGUH O
OD QRUPH HXURSpPHQQH

X SRXU OHV UpVLQHV UpWLFXOpHV j OTDLGH GHV H[WUDL\
LOQWHUQH GHV SDQQHDX[ GH SDUWLFXOHV VRQW LQIpU
DYHF OJH[WUDLW EUXW

/JHV UpVXOWDWYVY GH FRKpVLRQV LQWHUQHY GHV SDQQHD
YDOHXUV GH MMERASWp@HVWIQFH WKHUPRPPFDQLTXH SUpPVHQ
SDUW DYHEF OHV DQDO\VHV FKLPLTXHV WDX[ GH WDQQLQV |

&KDSLWU&DUDFWpULVDWWVG/HNDHMWEH@?%KLOLVpV

/D ILOWUDWLRQ HVW XQH YRLH GH SRVW WUDLWHPHQW TX
UpWLFXODWLRQ GH OfH[WUDLW &HSHQGDQW GOQV OH EDC
SDV SHUPLV GH FRQFHYRLU GH SDQQHDX[ GH|SDUWLFXC
HXURSpPHQQH

JHV K\GURO\VHV DFLGHV QYfRQW SDV GRQQp| GH UpVX
OYDSSOLFDWLRQ HQ WDQW TXYDGKpVLI &H UpVIXOWDW HV
WDQGBGRQWGHQVpPY SHQGDQW OJK\GURO\VH

$GKpWLHDVH GYfH[WUDLWYV XOWUDILOWUpPV

&GLOPpWLTXH GH UpWLEXODWLRQ GHV IRUPXODWLR
HIWUDLWY XOWUDILOWUpYV

'H OD PrPH PDQLqUH TXH SUpPFpGHPPHQW OHV FLQPWLT:
XOWUDILOWUpPY RQW pWp GpWHUPLQpPHV SDU PHVXUH GX \
FRPSUHQG OJH[WUDLW HQ VROXWLRQ DTXHXVH j GTH[!
SDUDIRUPDOGpPK\GH
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JHV UpVXOWDWYVY GHV WDX[ GH WDQQ[&RD FLRDGH Q

9 ESOJH HW GHV WHPSV GH JHO SRXU ©OW\W OUHYWHQWD]I

EUXWYV GHV WURLV GLVWIFOEBYDXY VRQW GRQQpV GDQV

7TDX[ GH WI
FRQGHQVPM 7THPSV G HYHO j V
GYH[WUDL

(IWUDLW EUX
*R\D UK 5pW H QWD W
5pW H QUMD W

(IWUDLW EUX !
'9% 5pW H QWD W
5p W H QNADD W

(IWUDLW EUX !
93$% 5pWH QWD W
5pW H QUWAD W
7TDEOHOXPSYVY GH JHO GH IRUPXODWLRQ\E U XWYDGIVWW pHV

UpWHQWDWYV G JXNOBV H BN LID & H BCAMVRRQ\OHDB S BHY GHV WD X
WDQQLQV FRQGHQVpPVY GDQV OHV H[WUDLV

,O DSSDUDLW GYDSUQV FHV UpVXOWDWYV TXH OHV SU
XQ HIITHW SRVLWLI VXU OD UpDFWLYLWp GHV H[WUDLWYV ¢
YDOHXU GH WHPSV GH JHO DSUqV XOWUDILOWUDWLRQ 3
REWHQXV DYHF OHV UpWH QR R MEU p \W HDONVEDQWYK L Qv B @ MH X X
PrPHMQ IpUDMWUHIY SV G HH P\W GEDEXMAN

/TDPpOLRUDWLRQ GHV WHPSV GH JHO TXL VH WUD¢
QpFHVVDLUH j OD UpWLFXODWLRQ HVW OLpH j OTDXJPH
LQVROXEOHYV GDQV OfDFLGH [REDBILYWHHPE UDF p CEHR FSIDQ M/

&KDSLWUH 9 EDLNIHTXYj] OD GLPLQXWLRQ GHV WD)

&KDSLWUH| SDJH E

'DQV OH FDV GH OfH[WUDLW *R\DUG $ XOWUDILOWUp
IDLEOHVY DYHF NVIHFRWGHVHRNRD GHS#+ &HV IDLEOHV WHPS
JHO SODFHQW FHV H[WUDLWV GH WDQQLQV DX PrPH QL
WDQQLQV GH PLPRVD TXL VHWREOGOINRVEHQ HQYLURQ
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&RPSDUDLVROQ WKHUPRPpPFDQLTXH GHV IRUPXODW
GHV HIWUDLWYV XOWUDILOWUpV

/I fDQDO\WH WKHUPRPpPpFDQLTXH GHV H[WUDLWYV *R\DUG
UpWHQWDWY DLQVL TXH FHOOH GHV SHUPpDWV GIXOWUDII

J)LIXUH/D IRUPXODWLRQ HVW LGHQWLTXH j FHOOH XWLOLVp

JHO FRQVWLWXpH GHV H[WUDLWYV PLV HQ VROXWLRQ | C
VRQW DMBXWSDMUDIRUPDOGpPK\GH

ORGXOH
G pODVWLFLWp 03D

7HPSpUD@XUH

¢ *R\DUG H[WUDLWAABWHPXWHQWDW *R\DUBKGHWPPDW *R\DU(
X93% HIWUDLW EUXWpWHQWDW 93% +N3BHBUPpDW 93% 7

$QDO\WHYV WKHUPRPpPFDQLTXHV GH ORWP KX [OADWDLLRAMQW 7 )
EUXWYV HW OHV UpWHQWDWWIG DHX&NMW G LVOW. ODWUREY FR\D U
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/IHV UpVXOWDWYV IRXUQLY SDU FHWWH DQDO\VH VRQW

Xx OHV SHUPpDWV LVVXV GHV XOWUDILOWUDWLRQV G
OfH[WUDLW 93%$ EUXW GRQQHQW GHV UpVLVWDQFHYV
Xx OH UpWHQWDW REWH QX$ DSWUHR FDF W HW X Q HWU p RN LD/WWED Q
OpJQUHPHQW VXSpULHXUH j FHOMD GR QWHHVUDLW3 B
x OH UpWHQWDW GH OfH[WUDLW 93%$ SUpVHQWH XQH U
GH 03D j FHOOH GH OJH[WUDLW 93%$ EUXW PRL
VIDSSURFKDQW GHV SHUIRUPDQFHY DWWHLQWHYV SC
Xx XQH ERQQH FRUUpODWLRQ HQWUH OD UpVLVWDQFH
GH WDQQLQV GDQV OHV H[WUDLWV GpWHUPLQpPV S
&KDSLWUH| 9DJIHE

/IHV UpWHQWDWYV GTXOWUDILOWUDWLRQV SUpVHQWHC
OHV H[WUDLWV EUXWV TXH FH VRLW DX QLYHDX GH)
WKHUPRPpFDQLTXH

IV UpVXOWDWY REWHQXV FRQILUPHQW TXH |[OH SUF
XOWUDILOWUDWLRQ GHV H[WUDLWV GH PDUFV |GH UDI
SURPHWWHXU DYHF SRXU REMHFWLI GTDPpOLRYHU OH
DSSOLFDWLRQ HQ WDQW TXITDGKpVLI

&HSHQGDQW OH GLVSRVLWLI H[SpULPHQWDO GLVSR
XOWUDILOWUDWLRQV QH QRXV D SDV SHUPLV GH SURGX
OD SURGXFWLRQ GH SDQQHDX[ GH SDUWLFXOHV 1pDQF
D\DQW XQH FDSDFLWp GH SURGXFWLRQ SOXV LPSRUWDC
WUDQVSRVDEOH XQH IRLY OHV SDUDPgQWUHYV GplLQLV HQ
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9 &RQFOXVLRQ GX FKDSLWUH

3OXVLHXUV DOWHUQDWLYHYV GH GXUFLVVHXU RQW pWp ¢
WKHUPRPpFDQLTXH

X OfKH[DPLQH VHPEOH SRXYRLU UHPSODFHU OH SDUDIRU

x OD UpVLQH 3$( TXL D pWp XWLOLVpH SRXU OD SUHPLqU
XQ DGKpVLI j EDVH GH WDQQLQV FRQGHQVpPY GRQQH GH
UpVLQH SO,

8Q SDQQHDX GH SDUWLFXOHVY UpDOLVpPp j SDUWLU GTXQ
ODGKpVLI HVW GTRULJLQH QDWXUHOOH | D pWp IDEU
HILJHQFHVY QRUPDWLYHYVY HXURSpHQQHY VXU SDUDPgQWUHYV V

3OXVLHXUV pOpPHQWYVY FRQFHUQDQW OHV pWDSHV SU|]
TXIDGKpVLIV RQW SX rWUH GpPRQWUpV

X XQ H[WUDLW GH WDQQLQV FRQGHQVpY REWHQX j SDUWL
GH SDUWLFXOHV EHDXFRXS PRLQV SHUIRUPDQWYVY PpFDC
SDUWLU GH PDUF pSXLVp

Xx OJXWLOLVDWLRQ GfXQ DQWLPRXVVH VLOLFRQp DILQ GF
QYHVW SDV FRPSDWLEOH DYHF OfDSSOLFDWLRQ HQ DG

ID VXEVWLWXWLRQ GTXQH SDUWRNIPD G &8 pEDGIHR $BXIOG MV OO
SKpQRO IRUPDOGpK\GH SHUPHW GY{DXJPHQWHU GH PDQLq
&HSHQGDQW LO HVW QpFHVVDLUH GYDMRXWHU j FHV IRUPX
GDQV QRWUH FDV SRXU GpSDVVHU OD YDOHXU QRUPDWLYH

'HV SDQQHDX[ UpDGHVYNVRQHFSKpQRO IRGRDPELRWGH HW
WDQQLQ IRUPDOGPK\GH VDWLVIDLVDQW j OD QRUPH UHODV
IDEULTXpV HQ ODERUDWRLUH &HV IRUPXODWLRQV VRQW F|
GIH[WUDLW *R\DUG $ EUXW ,0 VHUDLW FHSHQGDQW QpFHYV
ORUV GH OD IRUPXODWLRQ GH FHV DGKpVLIV DILQ GH UpSR
GHV SDQQHDX]

/ID ILOWUDWLRQ GHV H[WUDLWYV j —P D SHUPLV GYDPpC
GH OYfH[WUDLW VDQV SRXU DXWDQW DWWHLQGUH OD YDO
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K\GURO\VHVY DFLGHV GHV H[WUDLWV RQW HQJHQGUpP XQF
GDQV OHV SDQQHDX[ GH SDUWLFXOHV /HV UpWHQWDWYV
UpVXOWDWY WUqV SURPHWWHXUV SRXU OfDSSOLFDWLR
HIWUDLWV TXL QH UpDJLVVHQW SDV j OTpWDW EUXW
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/I TREMHEWLI GH FHV WUDYDX[ pWDLW GH PHWWUH DX
pPFKHOOH GH WDQQLQV FRQGHQVpV GH PDUFV GH UDLV
SDQQHDX[ GH SDUWLFXOHV HQ ERLV

'DQV XQ SUHPLHU WHPSV OD UHVVRXUFH @LY®RQLEC
FDUDFWpULVpH FKLPLTXHPHQW HW OH SURFpGp GIH[W
ODERUDWRLUH &HV DQDO\WHV RQW SHUPLV GH GpJDJHU
GH OfpWXGH (Q HIIHW LO D pWp GpPRQWUp TXH OH W
UDLVLQV DLQVL TXH OD GXUpH GH OHXU VWRFNDJH DYDQ
DGKpVLYHV GH OfJH[WUDLW REWHQX /fpWDSH GH GpVDO
UpGXLUH OH FRQWHQX HQ SRO\WDFFKDULGHV GHV PDUF\
FRQVLGPUDEOH GH OD WHQHXU HQ WDQQLQV GHV H[WUL
UHWHQXHV VRQW XQH WHPSpUDWXUH GH f& HW OfTXWL
GH VXOILWH GH VRGLXP

'DQV XQ VHFRQG WHPSV GHV H[WUDLWV GH PDUFV GF
RQW pWp FDUDFWpULVpV HQ ODERUDWRLUH /D SHUWL!
ODERUDWRLUH D pWp FRQILUPpH FLQPWLTXHV GIH[WUD
,O D pWp PRQWUp TXH j GHV WDQQLQV GRVpV V
FRQWHQXV GDQV OHV PDUFV VRQW H[WUDLWV HW VRO X
WHQHRRDMWLQqUHV LQR EPQWDEHFKHW. GHY UHVWHQW UHO
GDQV OHV H[WUDLWV UHSUpVHQWDQW UHVSHFWLYHPHC
PDVVH VgFKH GHV H[WUDLWV DORUV TXH OHV WDX[ GH \

$ILQ GIDPpPOLRUHU OHV FRQWHQXV HQ WDQQLQV GF
WUDLWHPHQW GHV H[WUDLWV RQW pWp XWLOLVpHV OD
K\GURO\VHV DFLGHV HW GHV XOWUDILOWUDWLRQV

/IDILOWUDWLRQ ) —P VIHVW UpYpOpH rWUH XQH YRL
XQH SDUWLH GHV PDWLqQUHV FROORWGDOHV SULQFL
VLIQLILFDWLYHPHQW OH WDX[ GH WDQQLQV /HV K\GUR
DFpWLTXH OYDFLGH VXOIXULTXH HW OYDFLGH DFpWLTX
SRO\WDFFKDULGHVY &HW REMHFWLI D pWp DWWHLQW PDLl
GHV WDQQLQV FRQGHQVpV D pWp REVHUYpH MXVWLILpH
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FRQWWHSURFpGp GIXOWUDILOWUDWLRQ HW N'D D SHUP
PDWLQUHV LQRUJDQLTXHV WRXW HQ FRQFHQWUDQW HIILFD
UpWHQWDWY HW HQ SUpVHUYDQW OHXU UpDFWLYLWp FKLPL

(QILQ GHV IRUPXODWLRQV DGKpVLYHV RQW pWp SURGX
UDLVLQV REWHQXV HQ GLVWLOOHULHV ,0 D pWp GpPRQWU
IUDLV QRQ GpVDOFRROLVpY GRQQHQW GHV DGKpVLIV PRL
PDUFV GH UDLVLQV pSXLVpV WDQW DX QLYHDX GH OHXU L
SURSULpWpPV GHV SDQQHDX[ GH SDUWLFXOHV SURGXLWV "
TXH OJKH[DPLQH SRXYDLW VXEVWLWXHU DYDQWDJHXVHPHQ
H[SPULPHQWpPH SRXU OD SUHPLQUH IRLV HQ GXUFLVVHXU SR
SHUIRUPDQFHVY WKHUPRPpPFDQLTXHVY FRPSDUDEOHV j FHOOH

'HY SDQQHDX[ GH SDUWLFXOHY RQW pWp IDEULTXpV HQ C
HQ GLVWLOOHULH 8Q SUHPLHU SDQQHDX GH SDUWLFXOH)
GIH[WUDLW LQGXVWULHO | GH SO0', HW | GH SDUDIR
ODERUDWRLUH HW UpSRQG DX[ H[LJGIKBBKD RRNJUWPHDWV WYHHAN H X

8QH VROXWLRQ DOWHUQDWLYH SRXU OfXWLOLVDWLRQ C
ERLV D pWp GpYHORSSpH &HOOH FL FRQVLVWH j PpODQJHU
WUDYDLO DYHF XQH UpVLQH VIQWKpWLTXH FODVVLTXH 'HV
DYHF GH UpVLQH SKpQRO IRUPDOGpPK\GH HW GH UpVL
&HUWDLQV GHV SDQQHDX[ UpDOLVpV j OTDLGH GH FHV IRUP X
HW GH UpVLQH V\QWKpWLTXH VDWLVIRQW j OD QRUPH UHOD

/IHV WURLVY WHFKQLTXHV GH SRVW WUDLWHPHQW GHV H[V
GIYDGKpVLIV /D ILOWUDWLRQ j —P DPpOLRUH GH IDoRQ O
vVDQV SRXU DXwWDQW SHUPHWWUH OD IDEULFDWLRQ G1XQ
QRUPHV VDQV OIDMRXW GH UHQIRUWYV VI\QWKpWLTXHV [H)
GpJUDGDWLRQ GHVY SHUIRUPDQFHYV DGKpVLYHV OLpHV j OD C
SDQQHDX[ GH SDUWLFXOHVY HQFROOpVY DYHF FHV H[WUDLWYV
LQIpULHXUH ] FHOOH REWHQXH DYHF OYH[WUDLW QRQ W
GIXOWUDILOWUDWLRQ SHUPHWWHQW GYREWHQLU GHV SH
FHOOHVY GHV WDQQLQV FRQGHQVpPpV FRPPHUFLDX[ LVVXV G
WUDLWHPHQW DSSDUDLW DLQVL FRPPH XQH YRLH SURPHWW
SDUWLFXOHV j EDVHV®H Y HRM FBHVUDAIOML QYW L T X H
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$ILQ GIDOOHU SOXV ORLQ GDQV OH GpPYHORSSHPHQW
GH PDUFV GH UDLVLQV SOXVLHXUV YRLHV VRQW SRVVL]
FRQVPTXHQWH GHV H[WUDLWV XQH GpSRO\PpULVDWLRQ
SHFWMWERXW HQ OLPLWDQW OD GpQ DSRIDWDLLRQ r@&/H\H W QG
,QVpUHU XQH pWDSH GIXOWUDILOWUDWLRQ DSUqV OD G
SHUPHWWUDLW GYpOLPLQHU OHV PRQRVDFFKDULGHYV IR
WRXPRBOHGWUPMFHPHQW OHV WDQQLQV FRQGHQVpV GD

'HV IRUPXODWLRQV PpODQJHDQW GHV UpVLQHYV XUpH
FRQGHQVpPpYV LVVX GH UDLVLQ SRXUUDLHQW rWUH HQYL
ELRVRXUFpH GDQV OHV SURFpGpV GHV IDEULFDQWYV GHYV
PRGLILHU HQ SURIRQGHXU OHXUV FRQGLWLRQV GH SUHV

/IH SRVW WUDLWHPHQW GTXOWUDILOWUDWLRQ QD SH
ODERUDWRLUH LO VHUD LQWpUHVVDQW GH YDOLGHU OH
DSUqV XQH RSWLPLVDWLRQ GHV FRQGLWLRQV GTXOWUD|!
RSWLPDOH S+ HW SUHVVLRQV

/IHV GLIIpUHQWHYV IRUPXODWLRQV DGKpVLYHV RQW pV
rWUH YDOLGpHY DX[ pFKHOOHY SLORWHY DYDQW XQH LQ

(QILQ QRXV HVSPURQV TXH FH WUDYDLO SHUPHWWU
YDORULVDWLRQ GJXQ FRSURGXLW DERQGDQW HW UHOD\
GH UDLVLQ /HV WDQQLQV FRQGHQVpV H[WUDFWLEOHV
IDPLOOH GH PROPFXOHV WUQV LQWpUHVVDQWH SRXU GH
DGKpVLIV SRXU OHV SDQQHDX[ ARKSRNY®MHIM @RLVXH 6K
FRQWULEXHUD j UHQIRUFHU OH U{OH GH ELRUDIILQHUL
OTLQGXVWULH GH GHPDLQ UHVSHFWXHXVH GH OTHQYLU
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$EGXO 5DKLP $ 3K\WLFR &KHPLFDO &KDUDFWHULV
&RUURVLRQ ,QKLELWRUV 8QLYHUVLWL 6DLQV 0DOD\

$GDPV ' 2 3KHQROLFV DQG ULSHQLQJ LQ JUDSH
(QRORJ\ DQG 9LWEFXOWXUH

$)125 (G D 1) (1 3DQQHDX[j EDVH GH ERLV 'pWF

$)125 (G E 1) (1 3DQQHDX[ GH SDUWLFXOHV H
'PWHUPLQDWLRQ GH OD UpVLVWDQFH j OD WUDFWLR(

$)125 (G 1) (1 3DQQHDX([IGIHH SPHWLFXOHV

$JJDUZDO % % %KDUGZDM $ $JJDUZDO 56 6HHUDP
5ROH Rl 5SHVYHUDWURO LQ 3UHYHQWLRQ DQG 7K

&OLQLFDO 6W X GALHWH BQRKIFD Q FH U

$QGHUVHQ ‘0 -RUGKHLP 0 7KH $QWKRF\DQLGLQ
%LRFKHPLVWU\ DQG $SSOLFDWLRQV &5& 7D\ORU

+

$QWRLQH O / 6LPRQ & 3L]IL $ 89 VSHFWUR
SRO\SKHQROLF WDQQLQ DQDO\VLV 89 VSHFWURSKR
WDQQLQ DROMUMDOVRI $SSOLHG 3RA\PHU 6FLHQFH

$QWRQD 0 ORQWDLJQH e 4XLQWRQ 9 JHV 1L
GLVWLOOHULHV FRRSpU®RRIQMRPLMLOLEFROMY GX OLGL

$UQRXV $ OH\HU $ 6 &RPSDULVRQ RI PHWK
FKDUDFWHUL]DWLRQ Rl JUDSH 9LWLV YLQLIHUD /
JRRG DQG %LRSURGXFWV 3URFHVVLQJ +

$UQRXV $ OH\HU $ 6 AXDQWLWDWLYH SUHGLFW
FRPSRVLWLRQ LQ JUDSH O9LWLV YLQLIHUD / DQG D
DFLG K\GURO\VLVY PRQRVDFFKDULGH SURILOHV -R.
&KHPLVWU\ +

$YDQLWR\DQQLV , 6 /DGDV ' ODYURPDWLV $ 3R
WUHDWHG ZLQH ZDVWH D UHYLHZ ,QWHUQDWLRQDO

+
$WKDU 0 %DFN -+ 7DQJ : .LP .+ .RSHORYLFK /
5HVYHUDWURO $ UHYLHZ RI SUHFOLQLFDO VWX

7R[LFRORJ\ DQG $SSOLHG 3KDUPDFRORJ\ +

%DOOHULQL $ 'HVSUHV $ 3L]IL $ 1RQ WRJ[LF
DGKHVLYHV IRU ZRRG SO@G ONUNRWRDOV 5RK

%DVVR 0 & *LRYDQGR 6 3L]JL $ &HO]DUG $ )LHUUI
ZLWKRXW EORZLQJ DJHQWYV DQG IRUPDOGHK\GH ,QG

%YHUWUDQ ( 6RUW ; O6RO&RPSRVWILQDIODYHUY\ ZDVWH
JUDSH VWDONV %LRUHVRXUFH 7THFKQRORJ\
%KXQLD + 3 IDQGR * % &KDNL 7 . %DVDN $ IHC

6\QWKHVLY DQG FKDUDFWHUL]DWLRQ RI SRO\PHUV I
D UHQHZDEOH UHVRXUFH ,, 6\QWKHVLV RI SRO\XUH
+
%LQGRQ .$ 6PLWK 3% +ROW + .HQQHG\ - $
GHULYHG SURDQWKRF\DQLGLQV DQG FHOO ZDOO PD\
-RXUQDO RI $JULFXOWXUDO DQG )RRG &KHPLVWU\
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%UDKLP O *DPELHU ) %URVVH 1 2SWLPL]DWLRQ RI
JUDSH UHVLGXHV LQGOMWHIL P GRSV HDHDQG 3URGXFWYV

&DGLOKRQ - &DWURX 2 5HQDXG $ J/HIgYUH & 5H
9LWLFXOWXUH $JUHVWH 3ULPHXU

&DUERQQHDX $ '"HORLUH $ -DLOODUG % /ID YLIJQH
'XQRG 3DULV

&KDPRUUR 6 *RxL 9LYHURV $ +HUYHUW +HUQIQGH]

LQ SRO\SKHQROLF FRQWHQW DQG DQWLR[LGDQW DFWLY
VHHG H[WUDFW DQG JUDSH SRPDFH (XURSHDQ )RRG 5}
+

&KH\QLHU 9 JODYRQRLGYV LQ :LQH LQ )ODYRQRLGV
$SSOLFDWLRQV &5& 7D\ORU )UDQFLV %RFD 5DWRQ

&RRPEH % * 'LVWULEXWLRQ Rl VROXWHV ZLWKLQ WKH
WR LWV PRUSKRORJ\ $PHULFDQ -RXUQDO RI (QRORJ\ D¢

'HQJ 6 3L]JL $ 'X * =KDQJ - =KDQJ - 6\QWK
FKDUDFWHUL]DWLRQ Rl JO\R[DO XUHD IRUPDOGHK\GH F
$SSOLHG 3RO\PHU 6FLHQFH

'‘"HVKDUQDLV / X ) %URVVH 1 2SWLPL]DWLRQ RI
DFLGLF DUDELQDQV UHFRYHU\ LQ VRIWZRRG ,QGXVW
SHVHDUFK +

'tD] 5HLQRVR % ORXUH $ 'RPtQJXH] + 3DUDMy - &
RI DTXHRXV H[WUDFWV IURP GLVWLOOHG IHUPHQWHG
(QJLQHHULQJ +

'RFR 7 :LOOLDPV 3 3DXO\ 0 2f1HLOO 0$ 3HOOHULQ
JUDSH EHUU\ FHOO ZDOOV 3DUW ,, BWUXFWXUDO FK
SRO\WDFFKDULGHV &DUERK\GUDWH 3RO\PHUYV +

'RQQHOO\ /( 1HZWRQ 5 .HQQHG\ * ( )YHQZLFN 36 [/
5XVVHOO 5 (. %DUQHV 3 - $QWL LQIODPPDWRU
OXQJ HSLWKHOLDO FHOOV PROHFXODU PHFKDQLVPV §
/IXQJ &HO@X ORODHFXODU 3K\VLRORJ\ Y

)&% $ OHPHQWR 6XSSOpPHQW VSpFLDO WK )RUHVW

JHQJHO ' :HJHQHU * ‘RRG FKHPLVWWWMOWILHDVWU.
*UX\WHU

JHUQDQGHV , )DULD $ &DOKDX & ®BHRDMILVODELDLWD R
DQWKRF\DQLQV DQG GHULYDWLYHV -RXUQDO RI )XQFW|

)ODPLQL 5 ODVV VSHFWURPHWU\ LQ JUDSH DQG ZLQH
ODVV VSHFWURPHWU\ UHYLHZV +

)XVV /LJQDQV LQ SODQW FHOO DQG RUJDQ FXOWXU
SHYLHZV +

*DODQDNLY & 0 ODUNRXOL ( *HNDV 9 SHFRYHU\ DC
SKHQROLF FODVVHV IURP ZLQHU\ VOXGJH XVLQJ XO\
3XULILFDWLRQ 7HFKQRORJ\ +

*RXOG .6 /LVWHU & JODYRQRLG )XQFWLRQV LQ 30D
%LRFKHPLVWU\ DQG $SSOLFDWLRQV &5& 7D\ORU )U

+

+DVODP ( 30DQW 3RO\SKHQRQV L WHHIH VBB GhHU 7 IDIQYAH. Q \

+HPLQJZD\ 5 : OF*RZQ * : 3URJUHVV LQ WKH FKHPL
OREOROO\ SLQH EDVOL HIED IRQWPHIN 6\PsSRVLXP
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+PDPRXFKL 0 (V 6DIL 1 /DKULFKL 0 )UX®KRQWVS (
DQG JODYRQROV LQ /HDYHV Rl 6RPH ORURFFDQ 9LW
-RXUQDO RI (QRORJ\ DQS 9LWLFXOWXUH

+ROOPDQ 3 & .DWDQ O© 'LHWDU\ )ODYRQRLGYV
%LRDYDLODELOLW\ )RRG DQG &KHPLFDO 7R[LFRORJ

+RRQJ < % 3DULGDK 07 /XTPDQ & $ .RK 03 /RK
VXOILWHG WDQQLQ IURP WKH EDUNRUPIFOGHR\BB QR
XVH DV SO\ZRRG DGKHVLYH ,QGXVWULDO &URSV DQ

+VLHK 7 X -0 'LIITHUHQWLDO (IIHFWV RQ *URZ
,QGXFWLRQ RI $SRSWRVLV E\ 5HVYHUDWURO LQ +X
([SHULPHQWDO &HOOt5HVHDUFK

+XJOLQ 3 B6FKQHLGHU & %LRORJLH HW pFRORJLH
GRF /IDYRLVLHU 3DULV
+XQJ / 0 &KHQ - . +XDQJ 6 6 /HBDBGG&ERSIXRWHFW

HITHFW RI UHVYHUDWURO D QDWXU&RDUBQWY B VIFXIDQ
SHVHDUFKt

)9 ODUFV GH UDLVLQV VG4AXIWOG®HMH YHY WIW G RHM N R
YLQLFROHV

, JDUWXEXUX -0 3DQGR ( 5RGUtIJXH] /XLV ) *LO 6
[\ORJOXFDQ IURP JUDSH VNLQV 3K\WRFKHPLVWU\

, JDUWXEXUX -0 3DQGR ( 5RGUtJXH] /XLV ) *LO 6HU
% JUDFWLRQ IURP *UDSH 6NLQ 9LWRXUYQQDIHRU LD DNDXC
SURGXFW\W&

, JQDW 9ROI 3RSD 9 , $ FULWLFDO UHYLHZ F
SRO\SKHQROLF FRPSRXQGV LQ IUXLWYV DQG YHJHWLEL

,UOH O %DUEX 0 & 'RRG %DVHG 3DQHOONM-KQRO
$Q QWURGXFWLRQ IRU 6SHFLDOLVWY %UXQHO 8QL)Y
.DPPHUHU ' &ODXV $ &DUOH 5 6FKLHEHU $ 3F

IURP UHG DQG ZKLWH JUDSH YDULHWLHYVY 9LWLV YL
-RXUQDO RI $JULFXOWXUDO DQG )RRG &KHPLVWU\

.KDQEDEDHH . 5HH 7 YDQ 7DQQLQV &ODVVLILF
BURGXFW 5HSRUWYV +
LP 6 .LP + - .LP + 6 [/HH + + (IITHFW Rl %LR 6

%HKDYLRU DQG %RQGLQJ 3URSHUWLHV RI OHOD
ODFURPROHFXODU ODWHULDOV DQG (QJLQHHULQJ

. XPDU $ *XSWD $ 6KDUPD .9 1DVLU 0 .KDQ 7 $
FKDUFRDO DV ILOOHU RQ WKH SURSHUWLHV RI ZRRC
$GKHVLRQ DQG $GKHVLYHV +

IDFRVWH & %DVVR 0 & 3L]]JL $ /DERULH 0 3 *DI
%LRUHVRXUFHG SLQH WDQQLQ IXUDQLF IRDPV ZL\
,QGXVWULDO &URSV DQG 3URGXFWYV +

JHL + 3L]JL $ 'X(QY¥LURQPHQWDOO\ IULHQGO\ PL[HG
UHVLQV -RXUQDO RI $SSOLH®& 3RO\PHU 6FLHQFH

JOREHUD $ &DxHOODV - 'LHWDU\ ILEUH FRQWHQ"
1HJUR UHG JUDSH O9LWLV YLQLIHUD SRPDFH DQG

ODPPDQ $6 /HH - & +IZ®QJ , 7 3DUN 1 - +ZDQJ <
-6 +2ZDQJ - 6 )XUIXUDO +HPLFHOOXORVH [
%LRIXHOV %LRSURGXFWV DQG %LRUHILQLQJ +
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ODQDFK & 6FDOEHUW $ ORUDQG & 5pPpV\ & -LPpQH]
VRXUFHV DQG ELRDYDLODELOLW\ 7KH $PHULFDQ -RXUQ

ODQDFK & :LOOLDPVRQ * ORUDQG & 6FDOEHUW $ 5pP
DQG ELRHIILFDF\ RI SRO\SKHQROV LQ KXPDQV , 5HYLH:
7KH $PHULFDQ MRXUQDO RI FOIBQLFDO QXWULWLRQ

ODQVRXUL + 5 1DYDUUHWH 3 3L]]JL $ 7DSLQ /LQJXD 6
+ B5LJROHW 6 6\QWKHWLF UHVLQ IUHH ZRRG SDQ
PROHFXODU PDVV OLJQLQ DQG WDQQLQ (XURSHDQ -RXlL

+

OHLNOHKDP 1 ( 3L]IL $ $FLG DQG DONDOL FDWDO\]
-RXUQDO RI $SSOLHG 3RO\PHU 6FLHQFH +

OHQGHV -$6 3URJLO 62 (YWXJXLQ '9 /RSHV /3
FRPSUHKHQVLYH XWLOL]DWLRQ RI ZLQHPDNLQJ UHVLG
VNLQV IURP UHG JUDSH SRPDFHV RI YDULHW\ 7RXULJD
3URGXFWYV i

OHQGHV -$6 ;DYLHU $05 % (YWXJXLQ '9 J/RSHV /[ 3
XWLOL]DWLRQ RI JUDSH VNLQV IURP ZKLWH JUDSH SI
3URGXFWYV +

OHUOLQ $ 3L]IL $ $Q (65 VWXG\ Rl WKH VLOLFD LQ
SRO\IODYRQRLG WDQQLQV -RXUQDO RI $SSOLHG 3RO\P

ORDWH 3 - :LOOLDPV 652 7RURN 9% +DQQDK 0 & ¢
0+ (FENDUG 5 - -DFREV -/ $XOGLVW 0 - :DOHV :
UHGXFHV PHWKDQH HPLVVLRQV ZKHQ IHG WR GDLU\ FRZ

+

ORXEDULN $ ODQVRXUL + 5 3L]]L $ &KDUULHU ) $0OC
IORXU PLPRVD WDQQLQ EDVHG DGKHVLYHV ZLWKRXW
SDUWLFOHERDUG SURGXFWLRQ :RRG 6FLHQFH DQG 7HF

ORXEDULN $ 3L]]JL $ $00DO $ &KDUULHU ) &KDUULHU
LQ SKHQRO IRUPDOGHK\GH UHVLQ@WXRW ULM\J RKER SV RXC
3URGXFWY

IDYDUUHWH 3 $GKpVLIV QDWXUHOV j EDVH GH WDQQ!
SRXU OD IDEULFDWLRQBAFSDQQHDX[ GH ERLV

IDYDUUHWH 3 3L]JL $ 7DSLQ /LQJXD 6 %HQMHOORXQ (
'HOPRWWH / 5LJROHW 6 IRZ IRUPDOGHK\GH H
DGKHVLYHV PDQXIDFWXUHG IURP PL[WXURXWIDODQQLQ
RI $GKHVLRQ 6FLHQFH DQ®& 7HFKQRORJ\

2,9 &RGH ,QWHUQDWLRQDO GHV 3UDWLTXHV "QRORJLT)

2UDOOR ) EOYDUH] ( &DPLXD 0 J/HLUR - GKHyYPH] ( )
3RVVLEOH ,PSOLFHDWLIRPD WIURWODL@VWKH &DUGLRSURWHF)
7HUP ORGHUDWH SMIHRQRRQR®HFXODU 3KDUPDFRORJ\

3DOD 0 .DQWDUOL , & %X\XNLVLN + % <DQLN -
DQG WRUUHIDFWLRQ RI JUDSH SRPDFH $ FRPSDUDW
7HFKQRORJ\ +

3LFKHOLQ ) .DPRXQ & 3L]JL $ +H[DPLQH KDUGHQHL
JOXHLQJ WDQQLQ DQG RWKHU XRRG: HDBGNKHWRYIHV +RO]

3LQHOR 0 $UQRXV $ OH\HU $ 6 8SJUDGLQJ RI JUC
SODQW FHOO ZDOO VWUXFWXUDO FRPSRQHQWY DQG H[V
7UHQGV LQ )RRG 6FLHQFH 7HFKQRORJ\ +
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3LQJ / %URVVH 1 &KUXVFLHO / 1DYDUUHWH 3
FRQGHQVHG WDQQLQV IURP JUDSH SRPDFH IRU XVH [
DQG 3URGXFWV +

3LQJ / %URVVH 1 6DQQLJUDKL 3 5DJDXVNDV $
D ELRUHVRXUFH ,QGXVWULDO &URSV DQG 3URGXFW

3LQJ / 3L]JL $ *XR = 9%URVVH 1 &RQGHQVHG
&KDUDFWHUL]DWLRQ E\ )7,5 DQG 0$/', 72) DQG SUF
IULHQGO\ ZRRG DGKHVLYH ,QGXVWULDO &URSV DQG

3LQJ / 3L]JL $ *XR ="' %URVVH 1 F &RQGHQV
JUDSH SRPDFH &KDUDFWHUL]DWLRQ DQG XWLOL]D!
SDUWLFOHERDUG ,QGXVWULDO &URSV DQG 3URGXF\

3L]IL % 6XOSKLWHG WDQQLQV IRU H[WHULRU ZRR
6FLHQFH +

3L]IL $ 7DQQLQ EDVHG DGKHVLYHV QHZ WKHRUHW
$GKHVLRQ DQG $GKHVLYHV i

3L]IL $ &RQGHQVHG WDQQLQV IRU DGKHVLYHV ,Q
BURGXFW 5HVHDUFK DQG 'HYHORSPHQW +

3L]IL $ 'RRG DG KHWDIQCH W HFKHRLO/RMYU\ ODUFHO '"HNN

3L]IL $ $GYDQFHG ZRRG DGKHVLYHV WHFKQRORJ\

3L]IL $ 7DQQHU\ URZ 7KH VWRU\ Rl VRPH QDWXUL
‘RRG 6FLHQFH DQG 7HFKQRORJ\ +

3L]IL  $ S5HFHQW GHYHORSPHQWY LQ HFR HIILFLHC

ERQGLQJ RSSRUWXQLWLHY DQG LVVXHV -RXUQDO F
s
3L]IL $ /HHPSXW 0 9 "XQN\ O -RKDQVVRQ & -
DGKHVLRQ DQGW\BMDANIBWIRRGXKH DUW UHSRUW
'RRG $GKHVLYHV (85 23 /X[HPERXUJ

3L]]JL $ OHLNOHKDP 1 'RPER % 5ROO : $XWR
HPLVVLRQ WDQQLQ DGKHVLYHV IRU SDUWLFOHERD
'RRG 3URGXFWV +

3L]]JL $ OLWWDO ./ +DQGERRN RI DGKHVLYH WH
<RUN

3L]JL $ B6WHSKDQRX $ 7KHRU\ DQG 3UDFWLFH RI
+ROJIRUVFKXQJ XQG +RO]JYHUZHUWXQJ +

3L $ 6WHSKDQRX $ 2Q WKH FKHPLVWU\ EHKD!
SKHQRORDOGHK\GH UHVLQV XQGHU YHU\ DONDOLQH
3RO\PHU 6FLHQFH +

3L]JL $ O9DOHQH]XHOD - :HVWHUPH\HU & IRZ |
SUHVVLQJ SLQH DQG SHFDQ WDQQLQ DGKHVLYHV I
-RXUQDO RI :RRG DQG :RRG 3URGXFWYV +

SHEROH $ JLEHU DQG 7DQQLQV RI 6RPH $JULFXC
,QFOXVLRQ Rl 7KHVH 3DUDPHWHUV LQ WKH 3UHGLFW
RI $JULFXOWXUDO DQG )RRG &KHPLVWU\ +

SRDWL & JLRUH 6 SXITLQR % ODUFKHVH ) 1RYD
SBUHOLPLQDU\ (YDOXDWLRQ RI WKH 3RWHQWLDO %L
,QGXVWULDO :DVWHV $PHULFDQ -RXUQDO RI (QYLUR

SRQGHDX 3 *DPELHU ) -ROLEHUW ) YURVVH 1

YDULDELOLW\ RI JUDSH SRPDFHV IURP )UHQFK YLQH\
+
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SRX[ ' * 5HFHQW DGYDQFHV LQ WKH FKHPLVWU\ DQG
QDWXUDO FRQGHQVHG WDQQLQV 3K\WRFKHPLVWU\
5RZHOO 5 0 +DQGERRN RI ZRRG FKHPLVWU\ DQG ZRR
HG &5&MRU )UDQFLV >GLVWULEXWRU@ %RFD 5DWRQ
5RZHOO 50 <RXQJ 5% B5RZHOO - . 3DSHU DQG FRF
UHVRXUFHV &5& /HZLV 3XEOLVKHUV %RFD 5DWRQ
6DXUD &DOL[WR ) *RxL , O0ODxDV ( $ELD 5 .ODVRC
DQG UHVLVWDQW SURWHLQ DV GLHWDU\ ILEUH FRQVWLYV
JRRG FKHPLVWU\ +

6FKLHEHU $ 6WLQW]LQJ ) & &DUOH 5 %\ SURGXFW
VRXUFH RI IXQFWLBBPHOMR BSIRXQRSPHQWY 7UHQGV LQ
7HFKQRORJ\ +

6FKRILHOG 3 OEXJXD 'O 3HOO $ $QDO\VLV RI FRQ
$QLPDO )HHG 6FLHQFH DQG 7THFKQRORJ\ +

6HDO\ )LVKHU 9 - 3L]IL $ ,QFUHDVHG SLQH WDQQLQ\
GHYHORSPHQW E\ SKOREDSKHQHV PLQLPL]DWLRQ (XU
'RRG 3URGXFWV +

6M|VWU|P ( ‘RRG FKHPLVWU\ IXQGDPHQWDOV DQG D.
6DQ 'LHJR

BRXTXHW - 0 &KH\QLHU 9 %URVVDXG ) ORXWRXQH
SURDQWKRF\DQLGLQV IURP JUDSH VNLQV 3K\WRFKHPL\

6RXTXHW - 0 /DEDUEH % /H *XHUQHYp & &KH\QLHU
3KHQROLF &RPSRVLWLRQ RI *UDSH B6WHPV -RXUQDO
&KHPLVWU\ +

6SLJQR * 3L]JRUQR 7 'H )DYHUL 'O &HOOXORVH D¢
IURP JUDSH VWDONV %LRUHVRXUFH 7HFKQRORJ\ :

6SLQD 6 =KRX ; 6HJRYLD & 3L]]JL $ B5RPDJQROL 0 *L
. 'HOPRWWH / 3KHQROLF UHVLQ DGKHVLYHV ED
VDWLYD K\GURO\VDEOH WDQQLQV -RXUQDO RI $GKHVI

+

6WLYDOD /$ 6DYLR O &DUDIROL ) 3HUXFFD 3 9%LD
3DJQRQL 8 0 $OELQL $ 3URVSHUL ( 9DQQLQL 9
'HWHUPLQDQWY $UH 5HVSRQVLEOH IRU WKH $QWLR[LGI
(IHIHFWV Rl 5HRXHQDW WRRO%LRORJLFD@ &KHPLVWU\

6XFKHW GYI$OEXIIHUD / JHV PDWLQUHV WDQQDQWHYV
7URSLTXHYV +

6ZDLQ 7 %DWH 6PLWK ( & &+$37(5 JODYRQRLG &
JORUNLQ (G &RPSDUDWLYH %LRFKHPLVWU\ $ &RPSUF
3UHVV SS +

7$33, (G D 7 $MRFA LQVROXEOH OLJQLQ LQ ZRRG DQG

7$33, (G E 7 RP $VK LQ ZRRG SXOS SDSHU

FRPEXVWLRQ DW f&

TKpEDXOW O 3L]IL % "XPDUoD\ 6 *HUDUGLQ 3 JUHGF
SRO\XUHWKDQHV IURP K\GURO\VDEOH WDQQLQV REWDI
,QGXVWULDO &URSV DQG 3URGXFWYV *

9DQ ''\N -6 *DPD 5 ORUULVRQ ' 6ZDUW 6 3O0OHWVFKNH
ZDVWH 3UREOHPV FXUUHQW PDQDJHPHQW DQG SUR!
OLIQRFHOOXORVH FRPSRQHQW WKURXJK HQ]J\PH V\QHU
DQG 6 XVWDLQDEOH (QHUJ\ 5HYLHZV +
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9DWDL 7 AaNHUJHW 0 .QH] & (IWUDFWLRQ RI S
EHUU\ DQG GLIIHUHQW JUDSH PDUF YDULHWLHV XVLC
FDUERQ GLR[LGH -RXUQDO RI )RRG (QJLQHHULQJ

9i]TXH] * *RQJiOH] EOYDUH] - J/ySH] 6XHYRV ) $QW
YHQHHU VLGH ZHWWDELOLW\ RQ ERQGLQJ TXDOLW:

SUHSDUHG XV3IOH @R OBIMMGE K\ GH LIRGKHNARDYUHF H 7HFKQ
+

9i]TXH] * *RQJ]iOH] EOYDUH] - /ySH] 6XHYRV ) )UHL
&XULQJ .LQHWLEBNOREGMDRDP@HK\GH $GKHVLYHV $V 'H
'6& -RXUQDO RI WKHUPDO DQD®\VLY DQG FDORULPH

9LGDO 6 :LOOLDPV 3 2Y1HLOO 0$ 3HOOHULQ 3
EHUU\ FHOO ZDOOV 3DUW , WLVVXH GLVWULEXWLR
SHFWLF SRO\DBERBUGGBIWH 3RO\PHUV

9LOODHVFXVD , QBHIRO DLWDWOWMHY 1 3RFK5HPR6eHDUDD UR

RI FRSSHU DQG QLFNHO LRQV IURP DTXHRDXWHWROXW
SHVHDUF Kt

9LYDV 1 GH *DXOHMDF 19 1RQLHU 0) 6XU OfH)
FRPSRVpPV SKpQRONEXHV GHV YLQV

9RQ /H\VHU ( 3L]JL $ 7KH IRUPXODWLRQ DQG FRF
WDQQLQ DGKHVLYHV LQ &KLOH (XURSHDQ -RXUQDO

'LH ¥ 'L[RQ 5 $ 3URDQWKR F\ IV@LLELAD PERURH \TOVHK/RL
DQVZHUV" 3K\WRFKHPLVWU\ 7DQQLQV DQG 5HODWH

<X - $KPHGQD 0 )XQFWLRQDO FRPSRQHQWYV RI JL
ELRORJLFDO SURSHUWLHY DQG SRWHQWLDO DSSOL
6FLHQFH 7HFKQRORJ\ +

=DQHWWL 0 &DXVLQ 9 6DLQL 5 &DUGLQ $ &DYD
LQFUHDVLQJ 8) DGKHVLYH SHUIRUPDQFH DW KLJK W
DQG 7*$ DERORSIHDQ -RXUQDO RI :RRG D@G :RRG 3UI
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, 0 SURSRVY GHV IODYRQRWGHYV

/IHV GLIIpUHQWHY IDPLOOHYVY GH IODYRQRWGHV VRQW
VWUXFWXUH TXHOTXHV H[HPSOHV GH PROpPFXOHV OHYV ¢
OHXU SUpVHQFH pYHQWXHOOH GDQV OD YLIJQH RX OH UD

/JHV IODYDQRQHYV

5 + 5 2+ QDULQJLQLQH
5 5 2+ PpULRGLFW\RO
5 2+ 5 2&+ KHVSpUpWLQH

)OD Y D ORI WpQB®W K HW DO

[)IQR(Q)J,-IHWRQW FDUDFW p WQAH 1V XSPH) XKD ISQ i WH

GH WURLYVY FDUERQHV HW XQ DWRPH GTR[\JqQH DX & , O
GLVDFFKDULGH HQ &

/IHV 10DY

2Q OHV WURXYH GDQV OHV WRPDWHYVY HW FHUWDLQHYV
JUDQGH TXDQWLW p O®HRPF KO HW DI XPHV
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/IHV TODYRQHYV

5 5 + 5 2+ DSLJpQLQH
5 5 2+ 5 + OXWpROLQH
)ODYRRG DS WMpQ®HFK HW DO

/IHV VHXOHV VRXUFHV FRQRUHWGDIEH IOBYRIQKYWYV HW Oy
FRPHVWLEOHV VRQW OH SHUVLO HW OH FpOHUL 2Q OHV UH
FHUWDLQV FpUpDOHV EOp PLOOHW HW VRXV |IRUPHYV
GIDIJUXMPHMOFK HW DO

'‘DQV OD YLIJQH OHV IRUPHV JOXFRVLAEIHWVBHLGHXHWOD
OXWHROKGRVLGH RIQWHNVWMPOILGB/HQMN IHXLOOHY GH FHUWDLQ
HW DO

/HV LVRIODYRQHYV

5 + GDLG]pLQH
5 2+ JpQLVWpLQH
,ZVRIODDROQBWPQ®HK HW DO

/HV LVRIOPYRQHWQW XQH VWUXFWXUH SURFKH GHV °V
K\GUR[\OH VXU OHW FP OHRQUBUNSSURFKDQW GH OD PROpPFXO
FODVVpVY HQ WDQW TXH SK\WR °VWURJqQQHV

(Q FH TXL FRQFHUQH OfDOLPHQWDWLRQ KXPDLQH RQ
OpJXPLQHXVHVY OD VRXUFH SULQFLSDOH pWDQW OH VRMD
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/IHV DQWKRF\DQRVLGHYV HW OHV DQWKRF\DQ

5 5 + SpODUJRQLGLQH
5 2+ 5 + F\DQLGLQH
5 5 2+ GHOSKLQLGLQH
5 2&+ 5 2+ SpWXQLGLQH
5 5 2&+ PDOYLGLQH
SQWKRF\DREWBGEBHQDFK HW DO

/IHV DQWKRF\DQHV VRQW GHV SLIPHQWY YDFXRODLUH
URXJHVY YLROHWY RX EOHXV VHORQ OH S+ 2Q OHV WURX
WLJHV UDFLQHV IOHXUV HW IUXLWYV

/JHV DQWKRF[PQRVHGMRQW OD VWUXFWXUH GH ED)
DQWKRF\DQHV ,0V VRQW LQVWDEOHV VRXV FHWWH IF
JO\FRV\ODWLRQ OLDLVRQ DYHF XQ VXFUH JpQpUDOHF
DQWKRF\DQRVLGHYV JOXFRVLGpV VRQW FRQQXV VRXV O

30XV GH GHV DQWKRF\D GQINV H & HIDNQ DLW M U B/ REDHV (
SRVLWLRQ GHV DF\ODWLRQV MRXHQW SRXU EHDXFRXS
JURXSHPHQWY DF\OHV DURPDWLTXHV GHV DQWKRF\I
K\GUR[\FLQQDPLTXHV RX GHV DFLGHV K\GUR[\EHQ]RWTXH
JHUQDQGHV HW DO

6L DOQOWKRF\DQRVLGHY VRQW SUpPSRQGPUDQWYV j C
OD F\DQLGLQH OD SpRQLGLQH OD GHOSKLQLGLQH OD
DQWKRF\DQRVLGHV RQW pWp LGHQWLILpVY SRXU OH PRPI
VXFUHV OHV SOXV FRPPXQpPHQW OLpV DX[ DQWKRF\DQH
JDODFWRVH UKDPQRVH HW DUDELQRVH HW GHV GL HW
GHV TXDWUH PR QRYDW FK\W WDLGS H V
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'HV IRUPHV JOXFRVLGpPHV GH FLQT GHV VL[ DQWKRF\D
GpWHFWpHV GDQV OH PDUF GH UDLVLQ OD SpODUJRQLGL
UDLVLQ &KH\QLHU .DPPHUHU HW DO

/HV DQWKRF\DQHV VRQW GHV PROpPFXOHV WUqV UpDFWI
GpJUDGDWLRQV /fR[\JgQH OD WHPSpUDWXUH OD OXPLqU
IDFWHXUV TXL SHXYHQW DIIHFWHU OD FKLPLH GHV DQWKR
FRXOHXU /HV DQWKRF\DQHV SHXYHQW rWUH GpJUDGpHV S
H[WUDFWLRQ OHV SURFpGpVY GH WUDQVIRUPDWLRQ HW OH

&HUWDLQV YpJpWDX[ VRQW WUQqV ULFKHV HQ DQWKRF\DC
QRLU SHXYHQW HQ FRQWHQLU MXVTXT]j PJ 2Q UHWUI
QpJOLJHDEOHVY GIDQWKRF\DQHV GDQV OH YLQ MXVTXTY]j

PJ OODQDFK HW DO

/IHV TODYDQROV HW OHV IODYDQGLROV

5 5 2+ 5 + FDWPpPFKLQH
5 5 5 2+ JDOORFDWPpPFKLQH

)ODYDDRDS WpHpQ®H K HW DO

/IH WHUPH IODYDQRO SHXW GpVLJ@ERPNDODHYHRR @QRIF/qUHYV (
IODYDQ ROV OHV ROLJRPqQUHV HW SOUHRD QRWX\RGIDHM G D E ©
SURDQWKRF\DQ LIGRR®WY UKW WRRLNQ WKGEDQVHOH UDLVLQ

/D FDWpFKLQH OfpSLFDWpPFKLQH HW OfpSLFDWPFKLQH J
TXL RQW pWp LGHQWLILpY GDQV OH PDUF GH UDLVLQ RQ
IDLEOH TXDQWLWp /HV GLPqQUHV SURF\DQLGLQHV % pSLFD
% PpSLFDWpPFKLQHV OLpPHV HQ VRQW DXVVL SUpPVHQWYV Gl
DO
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/IH YLQ URXJH FRQWLHQW GHV FDWpFKLQHVY HW GHYV p
MXVTXT] PJ O ODQDFK HW DO &RQWUDLUHPHC(
IODYDQROV QH VRQW SDV SUpVHQWHYV VRXV IRUPH JO\FF

/ID YRLH GH ELRV\QWKgVH GHV SRO\PqUHNIEHYHODYDQ

) + IODYDQRQH K\GUR[\ODVH ')5 GLK\GURIODYRQRO UpGXFWD\
$15 DQWKRF\DQLGLQH UpGXFWDVH /$5 OHXFRDQWKRF\DQLGL
JO\FRWUDQVIpUDVH
%LRV\QWKqVH HQ]J\PDWLTXH GHV SUpPFXDYW K UWBWH Gt
‘LH DQG 'L[RQ

/HV 10DYDQ GLROV 10DYDQGLRDVX®K VARHPRWF RD Q W |
LQWHUPpPGLDLUHYV GH ELRV\QWKgVH GHY DQWKRF\DQHV |
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JODQGLRO

/IHV TODYRQROV HW OHV GLK\GURIODYRQROV

5 5 + 5 2+ NDHPSIpURO
5 5 2+ 5 + TXHUFpWLQH

5 5 5 2+ P\ULFpWLQH
)ODYRIARIMSWPQDFK HW DO

/JHV 10DY)RQRGWVRQW ODUJHPHQW UpSDQGXV GDQV OHV
JHV TXDQWLWpV LQJpUpHV VRQW FHSHQGDQW UHODWLYHPF
IODYRQRO OH SOXV pWXGLp HVW OD TXHUFpWLQH ODQDFK F
GH UDLVLQ DYHF OH NDHPSIPpURO HW OYLVRUKDPQpPWLQ
QRQDPPHUHU HW DO

2Q WURXYH GDQV OD EDLH GH UDLVLQ OHV IRUPHV J
TXHUFpWLQH GH P\ULFpWLQH HW GH GYLVRUKDPQPWLQH $¢
GHV IRUPHV JOXFRVLGpHV GH6RXHEKWWYQQH GDQV OHV UDIO
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"LK\GURIODYRQRO

/IHV GLK\GURIODYRQR|QPLIXRJ
UKDPQRVLGH GLK\GURTXHUFpWLQH HW GH UKDPQRVLGH
UDIOHV G&KHUDQLVHQ 6RXTX

¥ VO DYRWBRRONWQW VRXV |

HW HW DO

/IHV FKDOFRQHV OHV GLK\GURFKDOFRQHV H

/IHV FKD

&KDOFRQH

D E RQU

MWRQW GHV LQWHUPpPGLDLUHY GH V\QW|

OH UDLVLQ $GDHPN GLK\GURFKDOFRQHWVX \ORHYWD &HR Q
IODYRQRWGHV TXL QTRQW MDPDLV pWp GpWHFWpPpHV GDQ

E

D'LK\GURFK

EGORKBREH
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,, $GKpVLIV QDWXUHOV HW SDQQHDX[ FRPSR
PDWLqQUHV OLIJQRFHOOXORVLTXHYV

$GCGKpVWMKVPRGXUFLVVDEOHY © QDWXUHOV 2 SRX
ERLV

$GKpVLIV | EDVH GH OLJQLQH

/ID OLJQLQH HVW XQ SRO\PqUH SKpQROLTXH FTHVW XQ
VHFRQG SRO\PgUH QDWXUHO OH SOXV DERQGDQW VXU 7HU
TXDQWLWp GDQV OHV SDSHWHULHYVY HW HVW VRXYHQW FRQV

/IH SUHPLHU EUHYHW GpFULYDQW OfYXWLOLVDWLRQ GH O
OLTXRU 66/ HQ WDQW TXYIYDGKpVLI SRXU OH SDSLHU
OLIJQRFHOOXORVLTXHWPG\DIWAOGH QXMDQHGXH;V; OLJQRVXOID!
UHVWH FHSHQGDQW OLPLWp GIDXWUHV XVDJHV FRPPH DJ
PRXODJH RX DGGLWLIV GH EUR\DJHVY GH EpWRQV VRQW IDY
OLJQLQHVY UpVLGXHOOHYV GH SDHHWIQWGLBHLYWWBRQW SDV EUX

/ID UpWLFXODWLRQ GH OD OLJQLQH 66/ SHXW rWUH UpDOL
RX GH FRPELQDLVRQ UDGLFDODLUH /HV UpDFWLRQV GH F
WHPSpUDWXUHV RX GHV DFLGHV PLQpUDX[ SRXYDQW rwu
PRGLILFDWLRQV GDQV OH ERLV /D UpDFWLYLWpPp ORUV GHYV
66/ HVW ELHQ LQIpULHXUH j FHOOHV GX SKpQRO HW GHV V
FRPELQDLVRQ UDGLFDODLUHY SHXYHQW VH IDLUH SDU DMI
SDVVHU GIDFLGHVY HW GH WHPSpUDWXUHYVY PDLV OfXWLOLV
FRUURVLRQ GHBV]RDFKLQHYV

$FWXHOOHPHQW OHV OLJQLQHV RUJDQRVROY HW 66/ V
UpVLQHYV SKpQRO IRUPDOGpK\GH FRPPHUFLDOHYV SRXU \ DS
SHXW DXVVL VXEVWLWXHU XQH IDLEOH SDUWLH GX SKpQRO

'HV GpYHORSSHPHQWY UpFHQWY PRQWUHQW TXJLO HVW
FRPSRVpV GH OLJQLQH HW GH WDQQLQV FRQGHQVpV O0DQVF

9111
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$GKpVLIVj EDVH GH SURWpPLQHYV

/JHV SUHPLQUHV SURWPLQHV XWLOLVpHV FRPPH DGK|
VDQJ RX GH FROODJgQH H[WUDLW GYRV 30XV UpFHPPHC
ODLW FDVpLQH GH SHDX GH SRLVVRQV FROODJgQH
OTLQFRQYpPQLHQW GH QH SDV rWUH GXUDEOHV HQ XVI
PQRUPPPHQW UpGXLWH DYHF OD GpPRFUDWLVDWLRQ Gt
IRUPDOGpPK\GH DSUqV OD VHFRQGH JXHUUH PRQGLDOH
SURWpPLQHV VRQW PDMRULWDLUHPHQW LVVXV GH SURW,
DFWXHOOHV GH FHV FROOHV SURWPpPLTXHV VH IRQW
VIQWK pWLTXHYG ®LWWDO

$GKpVLIV | EDVH GH SRO\WWDFFKDULGHYV

/IHV WURLV SULQFLSDX[ SRO\PqUHV FRPPHUFLDOHPHOQ
VRQW OD FHOOXORVH OfDPLGRQ HW OHV JRPPHV

/IHV GpULYpV GH FHOOXORVHV VRQW OH QLWUDWH (
PpWK\OH FHOOXORVH OfpWK\OH FHOOXORVH OH FDUEF
FHOOXORVH /{DPLGRQ GRLW OXL DXVVL rWUH WUDLWpP
SHXW rWUH FKDXIlp WUDLWp HQ\GROUL HRX DEFLIG iV RK BDD/Q

/JHV JRPPHV QDWXUHOOHV VRQW H[VXGpHV GH SODQ
LVVXHV GH JUDLQHV FRPPH OD JRPPH GH JXDU H[WU
SRO\WDFFKDULGHY H[WUDFHOOXODLUHV PLFURELHQV
DGKpVLIV FRQoXV DYHF GHV JRPPHV QDWXUHOOHYV QH W
GX ERLV PDLV OHV JRPPHV VRQW XWLOLVpHV FRPPH D
UpVLQHV V\GWHK pWIQIX I8V W W D O

$GKpVLIV | EDVH GI{KXLOHV LQVDWXUpHYV

/IHV KXLOHV XWDGKwVHY FR@WHGH IDoRQ PDMRULWDLLU
XQH IDLEOH TXDQWLWp GYDFLGHV JUDV &HV W\SHV GTD(
XWLOLVpYV GH IDoRQ LQGXVWULHOOH

/JHV WULJO\FpULGHV VRQW IRQFWLRQQDOLVpPY DYHI
FDUERQ\O K\GUR[\O YLQ\O DPLQH DYDQW GH SRXYRL
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JTKXLOH GH FRTXLOOH GH QRL[ GH FDMRX HVW SU
FDUGDQRO QR\DX DURPDWLTXH OLp jURERBOKOHRW HODAK\L M
rWUH XWLOLVp SRXU V\QWK pWAKHQLRQGHVUPBLQH SRO\XUpW K

SDQQHBERPSRVLWHY j EDVH GH PDWLqQUHV OLJQ

eWDSHV GH IDEULFDWLRQ GpWDLOOBY GHV SDQC
LOGXVWULH

a) Préparation des particules

/IHV GHX[ SULQFLSDX[ W\SHV GH SDUWLFXOHV VRQW FH
PDUWHDX[ HW OHV FRSHDX[ /HV SDUWLFXOHV GH EUR\HX
JURVVLqQUHPHQW JUDQXODLUHYVY RX FXELTXHV HW QYRQW
UpJXOLHU 5RZHOO HW DO /IHV HVVHQFHV GH ERLV XW
QL WURS FREWHXVHV SRXU rWUH UpGXLWHYV j OfpWDW GH S
DX[ IHXLOOXV SXLVTXTLOV VRQW SOXV IDFLOHPHQW FRXSp)
DX[ SDUWLFXOHV GHV VXUIDFHY DEUDVLYHV ,UOH DQG %DL

/HV VRXUFHV GH SDUWLFXOHVY VRQW PXOWLSOHV - SDI
FRQWU{OHU OD WDLOOH OD TXDOLWp GH VXUIDFH HW OD |
VRQW LPSRUWDQWY LQYHVWLVVHPHQW GDQV OH PDWpULI
IRQFWLRQQHPHQW HW QpFHVVLWp GH VpFKHU WRWDOHPHC
SHXYHQW SURYHQLU GHV IRUrWY SODTXHWWH IRUHVWLqU
VELXUHV HW GHV F°XUV GH SODFDJHV LVVXV GHV XVLQH
IRUHVWLqUHV VRQW JpQpUDOHPHQW pYLWpHV | FDXVH GI
LPSRUWDQW /H ERLV UHF\FOp HVW GH SOXV HQ SOXV XWLOI
PpWDX[ IHUUHX[ RX QRQ IHUUHX[ HW GHV SHLQWXUHV RX DX
rWUH DSSOLTXpV DX ERLV /D SUPVHQFH GYpFRUFH UpGXLW
OH EHVRLQ HQ UpVLQH HOOH GRLW GRQF rWUH pOLPLQpPH ¢
GH SHWLW GLDPqW U H, IHO/NV D/QRE Y4HDQME XX W LOLV pH

b) Classement et transport des particules

,O HVW LPSRUWDQW GH WULHU OHV SDUWLFXOHV DYD
IRUPDWLRQ GX PDW /HV SHWLWHYV SDUWLFXOHYV DXJPHQW
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DXJPHQWHQW GRQF OH EHVRLQ HQ UpVLQH /H WULH VH
i SODW RX GIXQH VpULH GfpFUDQV TXL SHXYHQW rWUH
i WURXV 'HV IOX[ GfDLU VRQW DXVVL SDUIRLV XWLOLV
SDUWLFRDHO/O HW DO

/IH WUL GHV SDUWLFXOHDSHXWOWHVICAKLH HD Y ,00Q MV RVX |
GLIILFLOH GH WULHU OHV SDUWLFXOHYV DYDQW OH VpFK
KXPLGH®OH DQG %DUEX

IHV GHX[ PpWKRGHV FODVVLTXHV GH WUDQVSRUW
PpFDQLTXH RX j OTDLGH GYDLU /H FKRL[ GpSHQG SULQF
3RXU OH FRQYR\DJH j ODLU OHV SDUWLFXOHV QH GRL?
FDXVHUDLW XQH UpGXFWLRQ GH OD WDLOOH GHV SDUWI
IORFRQ GHV FRQGLWLRQV KXPLGHV VRQW PDLQWHQXH
WUDQVSRUW 5RZHOO HW DO

c) Séchage des particules

I TKXPLGLWp GHVY SDUWLFXOHV HVW XQ SDUDPgWUH F
DORUV HVVHQWLHO GH FKRLVLU FRUUHFWHPHQW OH PDV
GH OD VRUWLH GX VpFKRLU HVW GRLW rWUH FRPSULVH F

/IHV PpWKRGHV SULQFLSDOHPHQW XWLOLVpHV VRQW (
j VLPSOH SDVVH /H VpFKRLU GH W\SH WURLV SDVVHV HV
XQ FHQWUDO R OHV FRQGLWLRQV VRQW UXGHYV f& |
GDQV OHTXHO OH IOX[ GfDLU HVW LQYHUVp HW XQ WUF
XQH IRLY LQYHUVp HW OD WKPSpUDWXUH HQWUH HW

/IH VpFKRLU j VLPSOH SDVVH VH FRPSRVH G{I1XQ VHXO
VpYgUHV TXH SRXU OH VpFKRLU WURLV SDVVHV f&
G{DLOHWWHY HW GH OD URWDWLRQ GX WXEH &H V\VWqgP
SOXV LPSRUWDQWHY TXH OH VpFKRLU WURLYVY SDVVHV L

d) Ajout de résine et additifs

/IH WA\SH HW OD TXDQWLWp GH UpVLQH XWLOLVpH SR
SULQFLSDOHPHQW GX W\SH GH SURGXLW GpVLUp /D T
FRPSULVH HQWUH HW PDLV SOXV VRXYHQW | PL
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PDVVH VqQFKH GH SDUWLFXOHV /HV UpVLQHV VRQW JpQpU
VROXWLRQV DTXHXVHV FRQWHQWDQW HQYLURQ j GH
SDUDIILQH SHXW rWUH DMRXWpH SRXU DPpOLRUHU OD UpVL
GH OD PDVVH VqF KHR ZHO ®DRWY IDFOX O H V

e) Formation du mat

4XDQG OHV SDUWLFXOHYVY VRQW SUrWHV HOOHV VRQW pV
SRXU rwWUH SUHVVpHV &HFL SHXW r'WUH HIIHFWXp GH IDoR
VI\IVWgPH GLVFRQWLQX RQ SUpSUHVVH JpQpUDOHPHQW j IUR
SHXYHQW rWUH IDEULTXpV DYHF FH V\VWqgPH PDLV QpFHVVL
GH UpVLQH SRXU OHV FRXFKHV H[WHUQHV HVW JpQpUDOHP
FRXFKH GH F°XU j

'‘DQV OH FDV GH OD IRUPDWLRQ GX PDW VXU XQ V\VWq
GLVWULEXpHVY HQ XQH RX SOXVLHXUV FRXFKHV VXU XQH FR:
FRQWU{OpH YROXPpWULTXHPHQW SDU XQ URXOHDX SUHVVF
PDW HW DLGH jERZIHRWQUVROLGHU

f) Pressage a chaud

$SUQV OH SUpSUHVVDJH OHV PDWV VRQW SUHVVpV | FK
VRQW JpQpUDOHPHQW FRPSULVHV HQWUH HW f& [HV
KDELWXHOOHPHQW HQWUH HW f& /D SUHVVLRQ GpSHC
JPQPUDOHPHQW FRPSULVH HQWUH HW NJ FP8 SRXU OH
$YDQW GTHQWUHU GDQV OD SUHVVH FKDXGH OHV PDWV VR
i TXL HVW UpGXIHVQHVRH W | H

JHV SUHVVHV SHXYHQW rWUH PRQR pWDJHV PXOWL pWD
SUHVVDJH YDULHQW VHORQ OH W\SH GYDGKpVLI XWLOLVp
VHFRQGHV SDU PLOOLPgQWUH GH SDQQHDX DORUV TXfLO
PLOOLPqWEBVGEODMWH UpVLQH 3)

4XHOTXHVY SDQQHDX[ GH SDUWLFXOHV VRQW IDEULTXp\
IRUPDWLRQ HW OH SUHVVDJH VH IRQW ORUV GH OD PrPH R
SRVVqgGHQW GHV SDUWLFXOHYV RULHQWPHY GDQV XQ SODQ S
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TXL GRQQH GHV SURSULpWpPV GLIIpUHQWHV 5R¥WHSD QM D
DO

g) Séchage et finition du panneau

/ID SULQFLSDOH IRQFWLRQ GX VpFKDJH HVW GYDEDL
GifpYLWHU OHV SKpQRPgQHV GTK\GURO\VH ORUV GH OfH

/H SDQQHDX HVW HQVXLWH GpFRXSp SRXU OXL GRQQ
UHQGUH OHV ERUGY GURLWY /HV SHUWHVY ORUV GH OD G
OD WDLOOH GHV SDQQHDX[ HW OH SURFEpGp XWLOLVp /
VFLHV HQ FDUEXUH GH WXQJVWgQH /HV SDQQHDX[ VR
HPEDOODJH HW H[SpPGLWLRQ

IHV SDQQHDX[ SHXYHQW DXVVL rWUH SODTXpV RX UH
RItuLu XQH PHLOOHXUH VXUIDFH HW DPpOLRUHU OHYV
ILQLWLRQV VXSSOpPHQWDLUHYV FRPPH XQH DSSOLFDWLRFK
HITHFWXpV DLQVL TXH OYDSSOLFDWLRQ GIXQ UHWDUGI

eWDSHV GH |IHB/E DRMWIDXQ GH ILEUHV

/D SULQFLSDOH GLIIpPUHQFH HQWUH OHV SDQQHDX[ G
HVW OH EUR\DJH SRXVVp GX PDWpULDX /HV SDQQHDX[ G
ILEUHXVH GHV PDWLQUHV OLJQRFHOOXORVLTXHV SRXU
PDWLQUH HVW SODFpH HQWUH GHX[ GLVTXHV GRQW XQ t
GpFKLTXHWpH FRXSpH HW URQJpH HQ ILEUHV HW IDLVFF

/IH UDIILQDJH GHV ILEUHV SHXW rWUH DPpOLRUp SD
WUDLWHPHQWY FKLPLTXHYV /D YDSHXU SHUPHW GYDIIDLI
FHOOXORVLTXHV /HV WUDLWHPHQWY FKLPLTXHV HVVH
SRXU DIIDLEOLU OHV OLDLVRQV GHV OLJQLQHV &HV WU
SHUPHW GH UpGXLUH OD TXDQWLWp GTpQHUJILH QpFHVVI

/IHV SDQQHDX[ GH ILEUHV VRQW FODVVpV SDU GHQVL
VgFKH RX SDU YRLH KXPLGH /HV SURFpGpV SDU YRLH Vq
KDXWH GHQVLWp SDQQHDX GXU RX +") KLJK GHQV
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PR\HQQH 0') PHGLXP GHQVLW\ ILEHUERDUG /IHV SURFp
XWLOLVDEOHYVY SRXU OH +') HW OHV SDQQHDX[ LVRODQWYV j

a) Procédé de fabrication par voie seche

/IHV SDQQHDX[ GH ILEUHV HW OHV SDQQHDX[ GH SDUWL
VLPLODLUH SDU YRLH VqFKH /D UpVLQH HW OHV GLIIpUHQYV
OHV ILEUHV j OIDLGH GH VSUD\V GDQV GHV PpODQJHXUV |
DX[ ILEUHV HQWUH OYpWDSH GH UDIILQDJH GHV ILEUHV HW
VRQW pWDOPpHOLODOYWHF XGHPDW DYDQW SUHVVDJH

/H SURFpGp GH IDEULFDWLRQ GHV SDQQHDX[ GH ILEUHV
HQ SOXVLHXUV SRLQWYV 'YfDERUG OHV SDQQHDX[ GH ILEUH
EDQGHV /H PDW GHQVLILp HVYW VRLW FRXSp j OfDLGH GH FR
SUHVVH j PXOWL pWDJHVY DYHF GHV WHPSpUDWXUHV GH
SUHVVH FRQWLQXH /fKXPLGLWp GX SDQQHDX LQIOXHQFH J
GRQF FRQVWDPPHQW VXLYLH SDU GH\6EDHSOWH YW DK XPLG L

b) Procédé de fabrication par voie humide

30XVLHXUV pOpPHQWYV GLIIQUHQW ORUV GX SURFpGp S
GLVWULEXpHV HQ PDW j OfDLGH GJHDX &H SURFpGp GpULY
SDSLHU 4XHOTXHV W\SHV GH SDQQHDX[ UpDOLVpV SDU YRL
DGGLWLRQQPBOPDWLqUH OLJQRFHOOXORVLTXH FRQWLHQW D
ORUV GX SURFHVVXV GH UDIILQDJH OD OLJQLQH SHXW VHU)
OD OLJQLQH YD DJLU FRPPH XQ DGKpVLI WKHUPRSODVWLTXH
K\GURJqQH

/IH SUHVVDJH VH IDLW VXU GHVY SUHVVHV PXOWL pWDJHYV
/IH F\AFOH GH SUHVVDJH VH FRPSRVH GH WURLV SKDVHV HW
SKDVH HVW j KDXWH SUHVVLRQ HW VHUW j pYDSRUHU GH
OfpSDLVVHXU GpVLUpH /fHDX VIpYDSRUH ORUV GH OD GH
UHODWLYHPHQW FRXUWH HW GRQQH OH GXUFLVVHPHQW ILQ
DXWRXUN@HFPSd 'HV WHPSpUDWXUHV MXVTXT]j f& VRQW
OTfpYDSRUDWLRQ GYfHDX HW GRQF DXJPHQWHU OD FDGHQFH
GIKXPLGLWp DIITHFWH OD UpVLVWDQFH HW SHXW GRQQHU G
DO

1,9
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SDOQHDX[ FROQWUHSODTXpV

/JHV SDQQHDX[ FRQWUHSODTXpV VRQW FRQVWLWXpV
,OV SHXYHQW rWUH VRLW GpFRUDWLIV VRLW VWUXFWX
QRPEUHXVHVY HVVHQFHV WHOOHV TXH OH SHXSOLHU OF
PpOq]HORRNRXP SDUOH FODVVLTXHPHQW GH WULSOLV SR
WURLYV SODFDJHV 3RXU DXJPHQWHU OD UpVLVWDQFH GF
QRPEUH GH SOLV VRLW DXJPHQWHU OHXD PSDQVWiHXEX
FRQWUHSODTXp GpSHQG VXUWRXW GH OJHVVHQFH GH I
GIDGKpVLI /H QRPEUH GH SODFDJHV HVW WUQV VRXYH
GLPHQVLRQQHOOH 30XVLHXUV HVVHQFHV SHXYHQW
SDQQHDX JpQpPUDOHPHQW GX UpPVLQHX[ j OTLQWPpPULHX
FRQWUHSODTXBRZGHFAUDWLIV

/JRUV GH OD IDEULFDWLRQ GHV FRQWUHSODTXpV
SHUSHQGLFXODLUH SDU UDSSRUW DX SUPFpPGHQW /HV
JUXPHV GH ERLV LOV VRQW HQVXLWH VpFKpV DYDQW G
IDLW OH SOXV VRXYHQW SDU URXOHDX[ /fHQFROODJH |
SUHVVDJH j FKDXG HQWUH HW f& DYHF XQH SUHVV
/TpSDLVVHXU WRWDOH GfXQ SDQQHDX YDULH JpQpUDO
DSSOLFBRILIRQY






SQQH[H 2%3$8$,621 35e/,0,1$,5( '(6
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$ILQ GH GpWHUPLQHU OHV FRQGLWLRQV GIK\GURO\V
SRXU OD GpWHUPLQDWLRQ GHV WDX[ GH VXFUHV FRPS
SUpOLPLQDLUH D pWp PHQpH 'HX[ PpPWKRGHV GIK\GURO'
H[SPULPHQWpPHV HW FRPSDUpHYV

X XQH PpWKRGH j OfDFLGH VXOIXULTXH | PP FC
GPpWHUPLQDWLRQ GX WDX[ GH OLIQRUAD GLHY pE DVIRG
7$33, D
X PPWKRGH j OfDFLGH WULIOXRURDFpWLTXH 0 XWLOL
OTDQDO\VH SHYRXNUFYG OH\HU 9LGDO HW DO

&HWWH pWXGH D pWp UpDOLVpH VXU OfYHRKDBILWUR\D

Ve @ WUDFWLRQ GH WDQQLQV FRQGHOQVYPYVJHOD GLVWL

/ID IUDFWLRQ LQVROXEOH GDQV OYDFLGH UHSUpVHQW
LQLWLDOH GH OfH[WUDLW GDQV OH FDV GH OTK\GURO\\
HVW GH SRXU XQH K\GURO\VH DYHF OYDFLGH WULIO
VXJIqQUHQW XQH GpSRO\PpULVDWLRQ PRLQV HIILFDFH GH
WULIOXRURDFpWLTXH SDU UDSSRUW j OfDFLGH VXOIXUL

/H7DEOHD/XLYDQW SUpVHQWH OHV WDX[ GH VXFUHV R
GHV SRO\WDFFKDULGHV FRQWHQXV GDQV OHV H[WUDLYV
WULIOXRURDFPWLTXH /H GRVDJH GHV VXFUHV HW GHV
FKURPDWRJUDSKLH pFKDQJHXVH GYDQLRQV KDXWH SHUII
SXOWSBH (& 3%

5KC $UL *DC *OF ;\O ODC*DOE¢ *OF8 7RV

$FLGH VXOIXUL

$FLGH WULIOX®

5KD UKDPQRVH $UD DUDELQRVH *DO JDODFWRVH *OF JOXFR\
DFLGH JDODFWXURQLTXH *OF8$% DFLGH JOXFXURQLTXH

7TDEOHDO® X[ GH VXFUHV GDQV OYfK\GURO\VDW GfXQ H[WI

VXOIXULTXH HW GIDFLGH WULIOXRURDFpWLTXH F



$11(;( %&203$5%$,621 35e/,0,1%,5( '(6 +<'52/<6(6 3$5 $&,'( 68/)85,48( (7 $&,'( 75,)/8252$&e7,48(

2Q FRQVWDWH TXH GHV WHQHXUV HQ VXFUHV SOXV LPS
GIXQH K\GURO\VH DYHF OfYDFLGH VXOIXULTXH

HQ GHKR
JOXFXURQLTXH TXL VRQW PLQRULWDLUHYV

&H UpVXOWDW V
K\GURO\VH SOXV HIILFDFH GHV H[WUDLWYV HQ YXH GY{XQH D«

I YDFLGH VXOIXULTXH VHUD XWLOLVp SRXU OfH

RQVHPEOH G
IUDFWLRQV LQVROXEOHY GDQV OYDFLGH DLQVL T

XH OHV WL

;9151
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/IHV WDX[ GH SRO\SKPQROV GHV H[WUDLWV REWHQXV
GDJEKDS [RQW pWp GPWHUPLQpPY SDU GHX[ PpPWKRGHV G

Xx SDU OD PpWKRGH GH GpWHUPLQDWLRQ GHV WDX[ GH
GDQWBKDSLWUKWRVYDJH GX WDX[ GH SR"’O\S@I@ROV W
PWDORQQpPH | OfDFLGH JDOOLTXH

X SDU XQH PHVXUH GH GHQVLWp RSWLTXH DJYHF XQ

QP GpFUIJERK QW HDHVXUH GX WDX[ GH SRO\SK
GRVDJH VSHFWURSKRWRR(&WjO‘ﬂpWORQQDJH |

DYHF XQH VROXWLRQ DTXHXVH GH FDWpFKLQH /HV F
GIH[WUDLWYV RQW pWp SUpDODEOHPHQW GpWHUPLQp
JUDPPH GH SRO\SKpQROV SDU JUDPPH GIH[WUDLW V

/ID FRXUEH SUpVHQWDQW OHV WDX[ REWHQXV SDU OD
HQ IRQFWLRQ GHV WDX[ REWHQXV SDU OQ)EpMKHRGH GH
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50

'"HQVLWp RSWLTXH j o
QP J J
PTXLYDOHQW o

FDWpFKLQH

JROLQ J J pTXLYDOHQW DFLGH

7DXGH SRO\SKpQREPDADP P pWKRGH GH GH@WLWp RSWLT

HQ IRQFWLRIHGHROVBEXREBOY RBWHIRIOR GHS K K U
GLIIpUHQWPDUFVXEHGHBIDLVLQV

H[WUDLW

/D FRUUPODWLRQ HQWUH OHV WDX[ REWHQXV
OTHQVHPEOH GHV H[WUDLWV DQDO\VpV /D PpWK

SDU OHV (
RGH GH PH’

GRQF rWUH XQH PpWKRGH IDFLOH j PHWWUH HQ| °XYUH HQ

ULFKHVVH GIXQH VROXWLRQ HQ SRO\SKpQROV H

Q@ SUHPLQUI
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, ,QWURGXFWLRQ GH OTpWXGH

/IH EXW GH FHWWH pWXGH HVW GH YpULILHU OD IDL
GI{H[WUDLWYV LVVXV GH GHX[ ELRPDVVHYVY UpVLGXHOOHYV
FRQGHQVpY SURYHQDQW GYpFRUFH GH SDOpWXYLHU GH
FRQGHQVpY GH PDUFV GH UDLVLQV IUDQoDLV RQW pWp X

/D PDMHXU SDUWLH GH FH WUDYDLO D pWp UpDOLVp
VLWXpH j 3HQDQJ GDQV OH FDGUH GfXQ DWWDRFKHPHQW
VHSWHPEUH

,, ODWpPpULHOV HW PpWKRGHV GH OfpWXGH

ODWpULHOV

/TpFRUFH GH SDOpW X YRhiddphota BpitDaa® OF PN SURYLHQW
OTHQWUHSULV N L DjOriv SOOPNDIIVUIHS UREKRDWERQ GH ERLV
PDQJURYH &HWWH pFRUFH FRQVWLWXH XQ GpFKHW QRQ
D pWp VPFKpH j WHPSpUDWXU P D PEYDQW HG W B R\@R % Y I
GDQV XQH pWXYH | f& MXVTXYj PDVVH FRQVWDQWH /
HQ ODERUDWRLUH DYHF XQ PpOIQSH Q& pW RQSEBO G H
5DKLP /{DFpWRQH HVW pYDSRUpH DYHF XQ pYDSRUDWF
IL[pHj f& HW j SUHVVLRQ UpGXLWH /D IUDFWLRQ DTX
HVW O\RSKLOLVpH

JTH[WUDLW GH PDUFV GH UDLVLQV XWLOLVp SRXU F}
*R\DUG $ GpFUYRWHSEWOQW ®HWUDFWLRQ GH WDQQLQV F

GLVWLOOHULH -sﬁ@ *R\DUG
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OpWKRGHYV

/IHV PpWKRGHV GIDQDO\WHYVY VRQW OHV PrPHV TXH FHOO

©®RVDJH GX WDX[ GH /vamQ@LSQWBmﬁHQVpV

Xx ©@3UpSDUDWLRQ GH UpVLQH&EROBQ R & DOGpK\GH @
©$QDO\VHYV WKHUBRIIVp[E(P?&KIXIBNWUB@{

X @QDEULFDWLRQ HW pFKDQWLOORQ&ARKD SGMMIBD @QHDX]|
S D[J Hi
X @pWHUPLQDWLRQ GH OD FRKpVLRQ L|/GKDGHWIHV SDQ

9, SHH

/ITHQVHPEOH GHV IRUPXODWLRQV GH WDQQLQV XWLOLYV
DTXHXVH | GIH[WUDLW VHF DYHF GH SDUDIRUPDOG
GIH[WUDLW VHE /HV IRUPXODWLRGY DPOQWRZBHWpH | S+

3RXU OD GpWHUPLQDWLRQ GX WHPSV GH JHO XQ DSSEC
PDUTXH 3RO\PHU 7THFKQRORJLHV 37( /7' 6LQJDSRXU D pW
IRUPXODWLRQ GRQW OH WHPSV GH JHO HVW j GpWHUPLQp |
GDQV OYDSSDUHLO SUpFKDXIIp ] f& /D PDFKLQH HIIHFW
DYHF XQH WLJH PpWDOOLTXH MXVTXYj OD UpWLFXODWLRQ G
XQ PLQXWHXU LQWpJUp GDQV OIYDSSDUHLO

/HV UpVLQHV DGKpVLYHV XWLOLVpHY SRXU OD IDEULEDV
FRQVWLWXpHV GH GH UpVLQH SKpQRO IRUPDOGpPK\GH
IRUPDOGPK\®H OD) PrPH PDQUGKD SCW UBGEY VKV FRPSRVpV

GH UpVLQH SKpQRO IRUPDOGPK\GH HW GH|UpVLQH WDQQLQ

.., 5pVXOWDWV GH OfpWXGH

JHV WDX[ GH WDQQLQV FRQGHQVpPV DLQVL TXH OHV WHF
WDQQLQ IRUPDOGpPK\GH RQW pWp GpWHUPLQpPVY SRXU OHV H
PDUFV GH UDLVLQV /HV UpVXOWDWYV [GBERHADRQDO\VHV VRQ
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7DX[ GH WDQQLQV RR®IGH b5\ g@FROG
VHF

(IWUDLW GH ¢
(IWUDRPWUGN GH

7TDEOHDOXPSY GHIRHEX®HDWLRQV 7) UpDOLVpHYV DYHF Ofl
DYWORH[WUDLW GH PBWFWD>H GHLWDQWLQV FRQGHQVpPV

JTH[WUDLW GH SDOpWXYLHU SUpVHQWH XQ WDX[ GH
VXSpULHXU j FHOXL GH OJH[WUDLW GH PDUFV GH UDLVL
OJH[WUDLW GH SDOpWXYLHU LQIpULHXU j FHOXL GH OfH]|
UpDFWLYLWp GH OJH[WUDLW GH SDOpWXYLHU | S+

/IHPDEOHPRQWUH OHV PRGXOHV GIpODVWLELWp SRXU
DLQVL TXH OHV FRKpVLRQV LQWHUQHYV SRXU OHV SDQQF
IRUPDOGpPK\GH HWVLQH WDQQLQ IRUPDOGpPK\GH

&RPSRVLWLRQ GH OD ORGXOH GfpC &RKpVLR QGLXQS\HU®
XWLOLVpH f&03DP SDUWLEXOEHV

(IWUDLW GH SDO|

([W U DPDUGN L&/H QN

H[WUDLW GH S DHOpW

GRDUFV GH UDLV

DPYRUPXODWLRQV SRXU OHV DQ@pOL\HV WIDKHQULRR PREPROTGYKVGH | S+
GYH[WUDLW VHF FRPSRUWDQW GH SDUDIRUPDOGpPK\GH

EYRUPXODWHREDWQQROWEMH UpVLQH SKPpQRO IRUPDOGpPK\GH HW GH
IRUPDOGpPK\GH /HV UpVLQHY WDQQLQ IRUPDOGpPK\GH VRQW XWLOLYV
FRPSRUWHQW GH SDUDIRUPDOGpK\GH SDU UDSSRUW j OD PDVVH
7DEOHMRGXGHYODVWLIRGWWHUPLQpPY SDU DQDO\VHV WKI
GH IRUPXODWLRQV 7) HW FRKpVLRQV LQWHUQHYV GH SD
IRUPXODWLRQV PpODQJHDQW GHV UpVLQHV 3) HW 7) Up

SDOpWXYLHUV HW GH PDUFV GH UDLVLQV

$XFXQH GHV IRUPXODWLRQV WHVWpHV QH SHUPHW G

GH 03D QpFHVVDLUH SRXU UpSRQGUWH DXBH[ASIHQFHYV
SRXU FH W\SH GH SDQQHDX[ eWRQQDPPHQW OD IR
GRQQH XQ PRGXOH GYpODVWLFLWp j f& ELHQ VXSpULFE

SDOpWXYLHU &H UpVXOWDW HVW HQ FRQWUDGLFWLRQ
SDQQHDX[ UpDOLVpV DYHF FHV IRUPXODWLRQV 7) OH

SDOPpWXYLHU GRQQH XQH UpVLVWDQFH PpFDQLTXH VXSp
7) SURYLHQW GH PDUFV GH UDLVLQV /D VHXOH H[SOLFD
FHV UpVXOWDWY HVW OD GLIIpUHQFH GH YLVERVLWp ¢
SDOpWXYLHU SRUWpPH j S+ HVW UHODWLYHPHQW SOXV
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UDLVLQV TXL D SX LQIOXHU VXU UpSDUWLWLRQ GH OD Up'
D UW LGN GEHR\L V

/H PpODQJH j H\GYWNMVPDRL® GH SDOpWXYLHU HW GIH[WU
SHUPHW GH PDQLgUH FRKpUHQWH GJREWHQLU GHV UpVXO!
DQDO\WHV HIITHFWXpHV

L9 &RQFOXVLRQ GH OfpWXGH

'HV H[WUDLWV SURYHQDQW GH UpVLGXV IRUHVWLHU
DJULFROHV PDUFV GH UDLVLQV RQW SX rWUH REWHQXV
SDOPWXYLHU SUpVHQWH XQ WDX[ GH WDQQLQV UHODWLYHP
GH UDLVLQV 'HV SDQQHDX[ GH SDUWLFXOHV GRQW OfDGKp
SDOPWXYLHU HW GH[WUDISWV Pt @ WUHFW @ Bl EWDIIN VY VRIQW p \
ODERUDWRLUH DYHF VXFFqV &HV SDQQHDX[ QH VDWLVIRQYV
GH UpVLVWDQFH PpFDQLTXH /fHPSORL GTXQH UpVLQH V\Q\
DPpOLRUHU OHV SHUIRUPDQFHV PpFDQLTXHV GH FHV IRUPX

7, 9






9DORULVDWLRQ GH\W®OINPMOM XOQLSURMpGp GITH[WUDFWLRQ
FRQGHQVpPV j JUDQGH pFKHOOH SRXU OD SURGXFWLRQ GY
SDUWLFXOHYV

JHV GpFKHWV LVVXV GH OJLQGXVWULH YLQLFROH IUDQOol
YDORULVpPY HQ GLVWLOOHULHV &H WUDYDLO SRUWH VXU Of
GIXQ GHV UpVLGXV XOWLPHV GHV GLVWLOOHULHV OH PD
GLIIpUHQWYV EDVVLQV GH SURGXFWLRQV IUDQoDLV RQW
SULQFLSDOHPHQW SDU OHXU WDX[ GH WDQQLQV FRQGHC
GIH[WUDFWLRQ GHV WDQQLQV FRQGHQVpPVY RQW pWp RSWLP
WUDQVIpUp j OTpFKHOOH LQGXVWULHOOH

30XVLHXUV H[WUDFWLRQV RQW pWp PHQpPHV GDQV WURL
FKLPLTXH HQ WHUPHV GH SRO\SKpQROV GH WDQQLQV FR
LQRUJDQLTXHV GHV GLIIpUHQWHY IUDFWLRQV LVROpPHV D g
SHUPLV OD IDEULFDWLRQ GX SUHPLHU SDQQHDX GH SDUWLF
GH WDQQLQV GH PDUFV GH UDLVLQV HW UHQIRUFp j OYDLGF
OD QRUPH HXURSPHQQH GH FRKpVLRQ LQWHUQH &HV HJ
SDUWLHO O HPHIHVUPXE QW LSNP QRO IRUPDOGpPK\GH SRXU OD ¢
GH SDUWLFXOHV 'LIIpUHQWY SRVW WUDLWHPHQWY RQW pV
GIHQ DXJPHQWHU OD UpDFWLYLWp FKLPLTXH YLV j YLV GYD

XQ VHXLO GH FRXSXUH GH —P D HQWUDLQpPp XQH OpJqUt
DGKpVLYHV DORUV TXTXQH K\GURO\VH DFLGH GH OfH[WL
GIXOWUDILOWUDWLRQ GHV H[WUDLWV j N'D RX N'D D SH

SOXV UpDFWLIV HW RXYUH GHV SHUVSHFWLYHV SRXU OD S|
ERLV

Mots clés tannins condensés, marcs de raisins, adhésifs, extraction, panneaux de
particules, transfert industriel.

9DORUL]DWLRQ RI VSHQW JUDSH SRPDFH WRZDUGV D SUF
WDQQLQV LQ D ODUJH VFDOH IRU WKH SURGXFWLRQ RI D

:DVWHV IURP WKH UHQFK ZLQH LQGXVWU\ DUH WUDGLYV
GLVWLOOHULHYV 7KLV ZRUN GHDOV ZLWK WKH VWXG\ RI DQ
ZDVWH IURP GLVWLOOHULHY WKH VSHQW JUDSH SRPDFH 3F
DUHDV ZHUH FKHPLFDOBGVRKKPRQEWBVHH®DIQMWHWUDQG SRC
$Q HIWUDFWLRQ SURFHVV RI FRQGHQVHG WDQQLQV KDV E}
WKHQ WUDQVIHUUHG WR DQ LQGXVWULDO VFDOH

6HYHUDO H[WUDFWLRQV ZHUH FDUULHG RXW LQ WKUHI
DQDLOANVQ WHUPV RI SRO\SKHQROV FRQGHQVHG WDQQLQV
GLITHUHQW LVRODWHG IUDFWLRQV ZHUH SHUIRUPHG , QG
HODERUDWLRQ RI WKH ILUVW SDUWLFOHERDUG ZKRVH DGKH
WDQQLQV DQG VWUHQJIJWKHQHG ZLWK D VIQWKHWLF UHVLC
LOQWHUQDO ERQG 7KHVH LQGXVWULDO H[WUDFWV ZHUH DO
IRUPDOGHK\GH UHVLQ IRU WKH SURGXFWLRQ RI SDUWLFOHI
SHUIRUPHG RQ WKH SRPDFH H[WUDFWV LQ RUGHU WR LQFU
FURVV OLQNLQJ DIJHQWYV )LOWUDWLRQ ZLWK D FXW RII RI
DGKHVLYH SHUIRUPDQFHY ZKHUHDV DFLG K\GURO\VLV RI
XOWUDILOWUDWLRQ SURFHVV RI WKH H[WUDFWV DW N'D
UHDFWLYH H[WUDFWV DQG RSHQHG XS SURVSHFWYV IRU WK}
ZRRG

Keywords: condensed tannins, grape pomace, adhesive, extraction, particleboards,
industrial transfer.
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