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BRUERQQH 8QLYHUVLWp

(FROH GRFWRUDOH 6FLHQFHY GH OD 1DWXRKY HW G
(l

O TS &ROVHUYDWLRG HW SHVWDXUDWLRO GHV

3DWURQV VSDWLDX[ HW SURFHVVXV pF

SDU OHV JUDQGV FDUQLYRUH

/H FDV GH Of12XUV EUXQ HW GHV WUR
(XURSH GH OT2XHVW

3D$GULHGOH 1($8
7KgVH GH GRFWRUDW GH %LRORJLH GH OD

'LULIJpIS DD QG UH 5 RoBEWUW V WHD QLKRIE 4 X HKUHWHW H
JUDQORLYV 6DUUDI]LQ

SUWMHQWpPH HW VRXWHQXH SXEOLTXHPHQW OH 9HQGU
'HYDQW XQ MXU\ FRPSRVp GH

-RQ 6ZHQVRQ 3URIHVVHXUDCR® ULWH 5DSSRUWHXU
*XLOODXPH &KD ODVWUH GH FRIGIpUHQFH 5DSSRUWHXU
ODULRQ 9DOHL[ &KDUJpH GH U%BoKH & E K6 (IDPLQDWULFF
20LYLHU *LPHQI 'LUHFWHXU G H()HF&H35BF ([DPLQDWHXU
-XOLHQ *DVSDU 3URIHVYH®&U68 ([DPLQDWHXU
JUDQOFDLWUD]LQ 3URIHVGKH&R 68 'LUHFWHXU GH
SLHWKWYH Y 4XHQF &KHI GH P RMIRWG "LUHFWHXU GH
$OH[DQGUH 5RE ODVWUH GH FR(®I® HIQIFH ,QYLWp

-HD®DSWLVWH ( (QVHLIRXHUFKHBE&2 68 ,QYLWp












5pVXPp

/JHV FRQIOLWY HQWUH O KRPPH HW OD IDXQH VDXYBJRAHRWRBEWLW
YRLH GH GLVSDULWLRQ FHRRQMHPNMHE SHO0E (MBQEMILEKOLHU
SUpVHUYHU OHV JUDQGYV FDUQLYRUHV SRVH OH GpQL(BHBRGH FRH[
OH FKHYDXFKHPHQW VH\WDNQBFE WKYEMWEDWY QRWXIUWIDHYO H VW
FKHYDXFKHPBEMV LQWHSDEWRRIDW LY HQ HV@® F D U Q LVY DU H
SUpGDWLRQ VXU OHV WURXSHDX[ GRPHVWLTXHV RX GpSUpGDW!|
OLPL@WBXYW DFFH®WEMSILRGDWLRQ HVW XQ FRQIOLW WUQV UpSDQ
VHPEOH SDUWLFXOLqQUHPHQW LQWHQVH GDQV OHV JRHQDHV GH L
GRPPDJHV FDXVpV DX[ WURXSHDXFRIPS HNQGQpHFARNPHQW ®H GpS
YDULH GDQV O HVSDFH HW GDQV ON SRISKDOWVE/ PROFQBHXIYD W LR Q
DUFWBYDQV OHV 3MW @pHYVY OHV $OSHV LWDOLHQQHV SRSXODV
WUDQVORFDWLRQ GYLRIGQWLIEKIVV 606 RVHIGNYORROW LOOXVWUHU F
SUREOpPPDWLTXH

'DQV FHWWH WKgVH MH PH VXLV LQWpUHVVpBWAR@V V)S® V8 UBI® i H
PYPQHPHQ@YS GHEOWQR®HV 3\UpQpHV &HQWUDOHV IUDBWRNVHYV j (
2UG GH GpSHQGDQFH VSDWLPIOMHQ & MINGHHQ PI) DD\\BW EVHQFH GH SR
VLIQLILEP VBIpIYU p G DR UR/QER¥QDR\H UV G D W W DOT B V B QERWLIEHX H

IURLGHV /HV SRLQWV FKDXGV GH GpSUpGDWLRQ VRQWLBXWRFR
TX XQ SRLQW FKDXG G XQH DQQpH HVW VXVFHSWLEOI &QHLVWHU
PFKHOOH SOXV ILQH FHWWH D QD G\WIHFWBXE\P EN\GLFSM WHIM LHW
XQH PpWKRGH VLPSOH SRXU UHGLPHQVLRQQHH\PM\S URSRY D W V

/JHV SKpQRPqGQGHS UG BYWROWpP LGHQWLILpY FRPPH pWDQW FRQFH(
FKDXGV HW HOU\WDRIDUHMEMW WL X HYRIDQHPHQWDOHV R EMIBHFWV VIL WW D
G LGHQWLILHU OHV SULQFLSDX[ IDFWHXUV SD\YWDH DR + OBV S\
YXOQpPUDEOHV j O RXUV EUXQ /D WUDQVIpUDELOLWJPWG® HYREFD\OX O
VSPFLILTXH D pWp pYDOXpHGSHDUSRES ¥XREW D@ O HVRY $DOGV QHH V
GHX[ SRSXODWLRQV QRXV DYRQWXDQDEUXQ OOBIFWHYILM®L QG HO Q.
KXPDLQH HW OHV YD SRX}&D HH GLROGELWDNMNV UpVXOWDWY LQGLTXF
ODFWLYLWp GH O RXUV EUXQ OD SURSRUWLRQ GRIOCEWDHWRMLWP «
GX WHMNUDLQRUWWPRPWHVVOXH GH GpSUpGDWLRQ GIHQW ORIQV VI
GHX[ JRQHV G pWXGH

$XGHOj GHV HIIHWV GH OfHQYLURQQHPHQW OHV FRPRRWWHPHQ
VXVEHSWLEOHYV GILQIOXHQFHU OHV SDWURQV GH ®pBX FRXWVRQ
GH OHXUV GpSODFHPHQWY HQJHQGUHQW GHV VSpPpFLILWIHWPYV G X
DOLPHQWDLUHVY SRXYDQW SDUWLFLSHU j OD FUpDWLRQHIHV SR
FDUDFWpPULVWLTXHY GHVY PRXYHPHQWY GHV LQGLMVGXRWSH X WhH@ \
FRPPH OD UHFKHUFKH GH QRXUULWXUH RX GTXQ SDUWHQDLUH SI

(QILQ pYLWHU HW UpGXLUH OHV GpJkWV OLpVjDYDPHOQ B YV IAD URQ
OHXU VWDWXW GH FRQVHUYDWLRQ SDU OD E DD D K\H KOGRIPLY\L R U
SDQRUDPD GHV VLWXDWLRQV GH FRQIOLW H QWK HOGHHY PKRIGP®LLIVH
PWp GUHVVp DILQ GTpYDOXHU O HIIlURBRIQWH G HD X\ QARRY DB IWMIDYDIHR\U |
WUD QV ORFD \OYRBY FRQFOXVLRQV GH FHWWH DQDO\OH ¥RQW OM
DYHF OHV FDUQLYRUHY HVW UpSDQGX HW OHV SULQFHSDX®[ SURE
SUpGDWLRQ VXU OH EpWDLO HW OHV DWWDTXHQRFRQ@WWB M-HYV RKQ
PWp pYDOXpHV FRPPH HIWLLFOW HIVHSRXUXVYpGXLUH OHV FRQIOLWYV V
SRSXODWLRQV GH FDUQLYRUHYV OD GRFXPHQWDWHR®Y GH O
LIUPFHWHGLIILFIRPSMH@WOH HQWUH pWXGHV RX VLWXDWLRQV

/ XWLOLVDWLRQ GH WHFKQLTXHV QRQ OpWDOHV GHL@HRQ SURI
SURPRXYRLU OD FRH[LVWHQFH HQWUH KXH\IROQNL®PW HORS3B®V F



SHUP QWWGE DWWpQXHU OHV LPSDFWV GHV FRQLWXVGWHWWRGERWE Y
HQYHUV OHV HVSqgFHV GH JUDQGYV FDUQLYRUHV

ORWRPV &RQIOLW 3}RPE®H VDXYDJH &RH[LVWVWHBQEH BYERW® U H

ENQ GpSUpGDWLRQ 3\UpQpHV 7UHQWLQ $QDO\VH GHV SRLQWYV
$QDO\WH GH OD SUREDELOLWp GX3® L VIX®IDE H PFGHBW p G BWLRKV G H
SURWHFWLRQ



$SEVWUDFW

&RQIOLFWY EHWZHHQ KXPDQV DQG ZLOGOLIH SRMH K WHKKUWHHDWH W
WKHLU FRQVHUYDWLRQ ZRUOGZLGH ,Q SDUWRKBIOOH Q JSHVH WU
FRH[LVWHQFH ZLWK KXPDQV ,Q (XURSH WKH RYHUODS EHWZH
KDELWDPDWGYWRKLY RYHUODS OHDGVYV VRPHWLPHV WR QHJDWLY
FDUQLYRUHV 3UHGDWLRQ RQ GRPHVWLF KHUGV VRRIOGMISWHGD W |
WKHLU DFFHSWDQFH 'HSUHGDWLRQ LV D ZLGHVSDHO G LID/RHEQDHF
LQ UHFRORQL]DWLRQ DUHDV ,Q RUGHU WR UHMGR KD GDPDWID QR K
GHSUHGDWLRQ YDULHV RYHU VSDFH IDVXG® \E URE QUK X \F R QLKW B YD W |
WKH 3\UHQHHV DQG WXRIS X\ODOHMIR@WBOSNG E\ WKH WUDQVORFDWIL
LQGLYLGXDOV RIIHU UHOHYDQW FDVH VWXGLHV WR LOOXVWUDW

,Q WKLV WKHVLV , ILUVW IRFXVHG RQ WKH VSDWQ D/®OK B JPWHIQ DKV |
&HQWUDO 3\UHQHHV2MGLWH\DW* RWMBSDWLDO GHSHQGHQFH 7KLV
SUHVHQFH RI VLIJQLILFDQW EURZQ EHDU GHSUHGDWLRQ KRWVS
'HSUHGDWLRQ KRWARSRVHO DWH G/ RROHU WLPH ZKLFK PHDQV WKDW
OLNHO\ WR H[LVW LQ VXEVHTXHQW \HDU\DR®ZWM @ WIKH UGWEDADLH L FAL
LQWHUG LEDWUIDXUH KRWVSRWY DQG D VLPSOH PHWIOP® JHR) WH DO
LV SURSRVHG

'"HSUHGDRMWLRMHQ LGHQWLILHG DV EHLQJ FRQFHQWUDWHG LQ KR
HQYLURQPHQWDO FKDUDFWHULVWLFV VLWHWKHPWDLQ TXKHORBEMW B
IDFWRUV ZKHUH GRPHVWLF KHUGYV ZHUH PRVW YHWIELOD MO HR WW K
UHVXOWY GHYHORSHG LQ D VSHFLILF ORFDO FRQWH[WQ@GYV DVVF
$OSLQH SRSXODWLRQV ,Q ERWK SRSXODWLRQV ZH DQDO\]JHG |
LQIUDVWUXFWXUH DQG KDELWDW YDULTIRHB QHW KROWGW K ) G HIIDRRAD

EHDU DFWLYLW\ JUDVVODQG SURSRUWLR QU RBXIVROMHYFHDIUR R/ WHR
DVVRFLDWHG ZLWK WKH ULVN RI GHSUHGDWLRQ LQ VLPLODU zZD\

%H\RQG WKH HIIHFWV RI WKH HQYLURQRHG@WHGOGIKWRUYGLYHGA& DN
LQIOXHQFHVWEBWWHUQY RI GHSUHGDWLRQ 7KH FKRLFHV PDGF
PRYHPHIHWVQHUDWH VSHFLILF KDELWDW XVH DQG VHOHRWARID RI IR
FUHDWLRQ RI GHSUHGDWLRQ KRWVSRWV 7¥XXVRWHMHRBKDW PBWHH
PRWLYDWHG E\ GLIIHUHQW DFWLYLWLHV VXFKDDWQ@HDUFKLQJ IRU

)LQDOO\ DYRLGLQJ DQG UHGXFLQJ GDPDJH IURP ODUJH FDUQL
FRQVHUYDWLRQ VWDWXV E\ LPSURYLQJ WKHLU W RO HKXPQRH E\ k
FDUQLYRUH FRQIOLFW VLWXDWLRQV KDV EHHQ GHYWIORSH G W
FDWHJRULHV Rl FRQIO LCFFAWK BDS RQMHN GRRF@®WLRQV DQG OHWKDO
DQDO\VLV DUH DV IROORZV FRQIOLFW ZKMW P FIDQ G URFEWHHWP V\D |
VSDFH VKDULQJ SUHGDWLRQ RQ OLYHVWR PM \U K EODW MKFNN RIQV|
EHHQ DVVHVVHG DV WKH PRVW HIIHFWLYH LQ URBDUYOLYRUFMRQ]
SRSXODWLRQV FRQIOLFW PDQDJHPHQW GR HKFX@WMDWR F® R S R
EHWZHHQ VWXGLHV RU VLWXDWLRQV

7KH SURDFWLYHOKWKBO QRHFKQLTXHYV LV WKHUHIRUH UHFRPPHQG
EHWZHHQ KXPDQV DQG ODUJH FDUQLYRUHV 7KH WRROWIGHYHOR
LPSDFWV RI FRQIOLFWY DQG WKXV UHLQURUIFB USRVWIRVIRYH/ DNAS WHEM

.H\ZRUGWXPDROGOLIH &RQIODRMEBDX®DQRUH &RH[LVWHQFH 9%UF
'HSUHGDWLRQ 3\UHQHHV 7UHQSRWWRD HSUW G DISLRHEG BRWRQ 5LV
3UREDBIO®DIONYE3S ORYHPHQW 3URWHFWLYH OHDVXUHYV






SHPHUFLHPHQWYV

-H WLHQV j UHPHUFLHU OYHQVHPEOH GHV PHPEUHXHG®&HPHRQ MX!
WUDYDX[ GHRXKGYHQVRQ *XLOODXPH &KDSURQ ODULRQ 9DOHL]
*DVSDULQL

-H UHPHUFLH 6RUERQQH 8QLYHUVLWpP HW OfT2IILFH6DXWDRADO G
SRXU DYRLU ILQDQFp FHWWH WKqVH DLQVL DXRLOHIDRQQWW UM GI
GHV DQDO\VHV JpQpWLTXHV GRQW OHV UpVXOWDHN 8 OWR/Q W HH [ S C
UHPHUFLH OYpFROH GRFHBRBRGH OTREWHQNQRIPEIBGMRELOLW p
7UDQVKXPDQFH

-H UHPHUFLH OHV SHUVRQQHV D\DQW DFFHSW K q3/H{ SIMWRMHLG- L SH L
%HVVRBPHYV HW &OpPHQW &DOHQJH

-{DGUHVVH pJDOHPHQW PHV WUqV FKDOHXUHX[ U HP$HQH LLHPEHWDQHW V
SREHUW )UDQORLYV GDBSWDINKRX-H BI@Q/< I HWUAXHQHWWH

OHUFL $OH[ SRXU WD JHQWLOOHVVH WD SHRYWWYSRWP WD FU p\HYG
UDVVXUDQWH DYHF GHV VXSHUV EODJXHYV

OHUFL -% SRXU WRQ HQWKRXVLDVPH LQpJDO )X \EOBRXE DVWRMWVH L

OHUFL )UDQoRLV SRXU GWUWXWRGCOMRRW @IDXQV WHV FRPPHQWDLUF
RUJDQLVHU GHV VXSHUV WHDPEXLOGLQJ

OHUFL 3KkMHUKRXU WRQ VRXWLHQ GHSXLV PRQ PDVWHWGBH WD Up
FHWWHOBRERQ GIRXUV HW WD JHQWLOOHVVH

SUDLPHQW PHUFL j WRRX\OBY H]XIDNWHXQH VXSHU pTXLSH GTHQFD
DYRLU SX UpFXSpUHU XQ SHX GH YRV PHLOOHXUHV BFRFRWHNQFH
GH FHV WURLYV DQV

-H VRXKDLWH UHPHUFLHUKHBXWHPODXL *RYMHMLHSODMWLFLSHU |
FRQVWUXFWLRQ GH PRQ SURMHW GH WKqgqVH HW JUKPF@WH SIDWMI{DL
OfDLGH GH )UDQoRLV -fHQ SURILWH SRXU UHPHWOLRDXQOTHQV
GpSUpBEDWBH O0121&)6 XQ PHUFL VSpFLILTXH j 6RSKIHH SRXU VRQ
OHV VHPDLQHV WHFKQLHXHNPHUELBEDYWVL OfpTXLSH GIfRUJDQLYV
1LUPDODO®MMVYLQ HW ODWWKLHX *XLOOHPDLQ DLQVL TXH OH 3K' 67

-H WWKXDLWH UHPHUFLHU )UDQFHVFD &DJQDFFL /XFD BOHGEURWWL
FROODERUDWLRQ HW HOQWKRXVLDVPH 8Q JUDQG PHUFHQ@QG&GQGUHD
VRQ VRXWLHQ VXU OHV UpIOH[LRQV OHV DQDO\VHV HW SRXU VD

-HVRXKDLWH SDUHPHOPHHXWBHUVRQQHY DYHF TXL MYDL SX pFKD
FROOHFWH GHV GRQQpHV SDVWRUDOHV GDQV*IDHR/QQH GIHV CINI$V |
+DXWHVpPpQpHV DLQVL TXH GDQV OHV DVVRFLDWLRQV /D 3DVWR
& 53 *(

ORQ H[SPULHQFH S\UpQpHQQH D FRPPHQFp GgqV OH PDW¥WHU H
UHPHUBPQRUPpPWRYWWHY OHV SHUVRQQHV UHQFRQBDURKYV] ORUVT
TRXORXRX DX FRXUV GH PHV BWSOREHPRIQWVGpVRUPDLY GHV D
FHUWDLQ H V



7TRXW GIDERUG OHV FROOQJXHV DYPRAWRPAHGW FDRXY HQWXUPDWV

-pU{PH OD PLUJXH SRXU WRQ VpULHX[RXW VERWX ULWRKV LjQL H F$\Q_L1\
WD FRQQDLVVDQFH GHV GRQQpHV VXU OH ERXW GHV ®RLJWV HW
K GX PDWLQ DXVVL

JUDQORLVH OD SUHPLqUHHM X\PTORDRMIIEXIXKOGRRG OH *36 QH FRQQDL
OIDGUHVVH OHUFL EHDXFRXS SRXU WD SUpVHQFH LQGLVSHQVDE
LQFRQGLWLRQQHOOH VDXI SRXU OHV ILFKHV GH -pU{PH

$X[ GHX[ % RXUV 0, /RwJ PYVLHXU O P DHIRX IERORER YBIYIRLY NXE
OH WHUUDLQ RXUV HWDRIMRED WG RFQP¥DLVFBREWHp JOJHH G DS/RXU F
GpSDQWHW OHV FRQVWDWY GH GRPPDJHV SRXU OHWWRIONDLGIH W

-HDEQ@FTXHV --RQH SRXU FRQWHU ORRP B\ SHEPHRQ QW IDWRXRIX/U OF
GH GHUQLqUH PLQXWH

(WLH@RNKU WD UpHOOHSK&PDRAPRPHIL UWEIXGIOH] DXMRXUGYTKXL FIHYV
FRQGXHW WRQ DFFXHLO DYHF ODULH WRXMRXUV DJUpDEOH PPK

3KLOLSSH ODSEFROXAULWWLIEK@WLOOHVVH HW OHV VRUWLHYV WHUUDLC
-HD®LHUUH SRXU FHWWH IDPHXVH VRLUpH VXU OTHVWLYH GT$UUyg

S5pJLV SRXU WIDFFRPSDJQHU HQ PRQWDJQH WW MVH WU B L ¥ HIWHVIUL
VXU OH WRLW GH WD JUDQJH

&PFLOHOMWBRXGBGLVFXVVLRQV VFLHQWLILTXHVY RX QRQ HW OHV HQYRI
$ OfpTXLSH GH OD )'& 9LUJLQLH &pGULF+HRRUUH\ )ORULDQ 5
9LUJLQLH PHUFL SRXU OHV VRLUpHV FLQp OHV EDODGHV HQ YRL

&pGULF BRUYPBI$®7,1222222222 FULp DX PLOLHX GH OfYDUULYpH GX
SRXU OHV FULV GX YHQGUHGL VXU OHV FRXSV GH K HW SRXU O}l

*HRITUH\ SRXU WHQWHU GH WRXMRXUV DMHROMRIQINODN K DHW SRAX B RPC
IDLW SDV PIOYMHEIJFHBHWR

JORULDQ SRX®OHJBVHADMRVGH FKHiGK PDONMMMR HW OHV GLVFXVVLRQ\

OHUFL DXVVL j ODQX SRXU OHV FRPSWDJHWRWpWWODVIDPHENG 66}
SUrWpH SRXU OY,8*% HOOH D YX GX SD\V

OHBL DX[ YDFDWDLUHV GX 6' SRXU OHV FRQVWDWY GH GRPPDJH

OHUFL DX[ FROOqJXHV QRQ KXPDLQV FKLHQV GpW HFMWRKQL BIHHRU
GH FRPSWDJH GYRLVHDX[ HW DXWUHV TXDOLWpV TXH VHXOV HX]|

$X[ VWDJILBLUHQYH /pD HW 1LFR

-H VRXKDLWH UHPHUFLHU 6\HSKHCDHNWDQ MO PBPDBUWH PDVWHU
SDUWLFLSp j OD FRQVWUXFWLRQ GX FKDSLWUH JHQHWRIDWW WY VWK g\

IpD SRXU VRQ VpULHX[ DXVVL VD ERQQH KXPHY HWRFBQRD\EDFLW

-H VRXKDLWH UHPHUFLHU PHV DPLV FDILAMAGHEY GXFRS) SERPPILQ 3
7TKLEBOWFDGSOQQWR <YHV OLUHLOOH ODUF 1DWKDOLRXYLOWHHN HW
XQ DQFUDJH S\UpQpHQ SRXU PRL HW YRXV PTDYH] IDLW GpFRXY
DXWUHPHQW TXH SDU OfRXUV



OHUFL j <YHV HW OLUHLOOH SRXU OHXU JHBRSWIXHHVNIHGCRGEQR\DEG!
GH/MQWUDLQHU FRPPH MDPDLV HQ PRQWDJQH RX j XNORYWHUFL
DFFXHYBOLLQH HW PRL ORUV GH QRWUH HVFDSDGH S\HUPQpHQQH
YRXV +kWH GH UHSDUWLU HQ PRQWDJQH DYHF YRXV

OHUFL j ODUF HW 1DWKDOLHLMRRKUVPG B YRHLWWDARXWHG@SODFHPHQW
SRXU WRXMRMWLY pWSOBRXPRDOOHU JULPSHU

OHUFL j ODSOLJ HW ODWKLHX ISHRX W) PYOLYR BR YOF FXHI QR LHU WUDL
VXLV YUDLPHQW FRQWHQW H \G% UDRMRY SIRYRL § OLHF O FIRVY V$ G g O H

OHUFL j /IDXUH SRXU VRQ DPRXU GH OD PRQWDJQH HWH&H OD QI
YDFDQFHYV j OD PRQWDJQH VD PRWLYDWLRQ HW VHV DWWHQWLRH

8Q pPQRUPH ELJ XS j OD GLDVSRUD PRQW H¥X [ 0@ R DIREX \BDIYGO H V
PHUFLOJOLgqY HW 3DXOLQH&pW®LOHU BEY@BAEGD j0DQJIJD 3DXOLQH )C
*LJBDQG\ SRXU DYRLU SDUWLFLSpPp j PRQ pSP\RMLFYB PR QW HRFRV
SOXV IDLW DLPHU FHWWH UpJLRQ SDU YRWUH SUpVHQFH

-H VR X KDHRVHHIFLHEGHOHQWQRQ\PHV FURLVpPV DX Gp@RRYQBHXQ VI
RX VXU XQH HVWLYH DYHF TXL MJDL SX pFKDQJHU

9RLOj SRXU PRQ H[SPULHQFH S\UpQpPHQQH -YDL GpVRUPDLV GHX]
HW XQH GH F°XU GROVWOHRBXE PIDYH] WRXV IDLW YLEUHU 3\UpQp
$ORUV HQFRUH PHUFL

3RXU OD PDLVRQ SDULVLHQQH MH FRPPHQFHUBHWYVIROQUQ YW PTHIXUF
OYDQLPHQW -H PYH[FXVH GYDYDQFH VL MYRXEOLRX3/HNW MURKRNHM
SRXU OHV GLVFXYRLERQMIHOHD/SpURY OHV JLIV HWF

OHUFISRDLQMHUFL 7\SKOHLQFH 7\SKSMHMMW JpQLDO TXTRQ DLW SX IDL
HQVHPEOH OHUFL SRXU WRQ RXYHUWXUH JRIDPGWDYQWHR® QWD
RQ UHGWWHY HQFRXUDJHPHQWY OHV SRW LIQY WRXU\F DIDRR LO HW EE
SRXU $\DQD

OHUFL /BRXU WRQ VRXWLHQ WHV FRQVHLOV WHWYW  [SWHLDMW)L GHIV
IROLH 9D IDOORLU TXTRQ DLOOH YRLU GHV RXUV

OHUBDR\BRXU OHV SDXVHV OHV TXHOTXHV ORQJXHNWRHBPHRLGH
DX ODER OH VRXWLHQ DXVVL WD ELHQYHLOODOQFHIH® SVWARQLMIHL
SRXU UHPHUFLHU OfYpTXLSH GX %'(0 HW GX <1+0 GHV DQQpHV
$Q\D SRXU WRXW oD

OHUFL j PHEXKBERDX[ -XOLH WRXPRWERBRWLRQ VDQV IDLOOH WD IR
WRQ DWWLWXGH YIRNQAWYYWH GDQV OHV vVOHV OHUFIDDS®RMNUL j &0
WRQ ULUH FRPPXQLFDWLI HW WD PRWL YHMWVERBL @HYURX V] P HFI BIMNV1
ULJRMDMUWPHUFL SRXU OH FDIp OHV FURLVVDQWY SBWQGH EX WHD X
PRPHQW DFFRPSDJQp GH 7KLEDXG PHUFL SRXU FHV PDJQLILTXH\

OHUFL &KDUOHV SRXU WRL WD EDUEH OHV SDXVWHLY oDHOMWODBYHR®
OHUFL VXUWRXW SRXU DYRLU VXSSRUWp OH ELJ GDG&GX\ FEKWR QOHU
HW OHV SDXVHV SRRUGULKOHUFRLIDBUWY.Q SRXU DYRLU ELHQ FKDSHF

OHUFL $QQH )DQRW&DEBIXW YRWUH H[SPULHQFH QRQ QRQ IDXW S
OHUFL SREBUWRWVLRQV FRQVHLOV SRWLQV 3URPLV $QQH MH U}t



OHUFL %YHQRvVW SRXU OHV GLVFXVVLRQV RLVHDX[ HW DXWUHV DX
OHUFL *UpJRLUH SRXU WRQ OLYUH HW OHV GLVFXVVLRQV RUQLWE

OHUFL 'LDB@WFH TXH OD YLH HVW GLIIpUHQWH VDQV X@HHVLDQH
ULJRODGHYVY OHV SDXVHV HW OH UHVWH VXUWRXW SRXU OYDFFH
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VRUWH TXH PROVURWRXWHY j 3DULV QH VRLW SDV WURS BRPSOLTX
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i DWH HW $OLFLD HW OHV ILOOHV 0DODWO\D )&DIU DKR Y0 \® K NOYEH T
&OpPHEHWFL DX[ PRQWUHXLOORLY HW PRQWUHXLOORROUHYD HW E
/LD /pD OLFKRX 6LBREM®WM DYV 5yPD PHUFL SRXU OYDLGH HQ F
OfpTXLSH QRXV VRPPHV EHDXFRXS WURS QRPEUHX[ GpVROpH
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QWURGXFWLRQ

&RQVHUYHU OD %LRGLYHUVLWpPp SDU OD UHVWDXUD

'X IDLWOBHPSULVH GH SOXV HQ SOXV LPSRUWDQWH GH WJ+RPPH
OTLQWHQVHVLIAPMIHRQIB GLUHFWV HW LQGLUHFWYV GHVVIWHVVLRQ
OH SURFHVVXV GIH[WLQFWLRQ GHV HVSqFHV VIBRFP®qUH &HED
/TDXJPHQWDWLRQ GH OD S$IR\S XEDWHR®HKKHP\D IPRHG H VHQM B RIQWHR P P
GHV EHVRLQV VSDWLDX[ pQHUJpWURXWVOHMP $IOL Vi \OHR OYFRY P H
VRQ HQYLURQQHPHQW VH WUDGXLW SDU XQ GpFOLQ GH OD GLY
IRQFWLRGREORFN HW BIOGpPFOLQ VH UpYgqOH SDUWLFXOLqQUHPHQ
O 1 p Wi X@BHF IGHH/OMIV SqFHV & H E D O RRVHIQWWBH EHRPDVVH +DOOPDQ
DO JHV HVSqFHV VRQW PHQDFpHVY SDU GHV IDFWHXGWWXOWLS
SUpOQYHPHQWY OpJDX[ HW LOOPpPJDX[ GTLQGLRXGXYDSRKMQWH V¥
OD[ZHOO HW DBV PHQDFHV VXUYLHQQHQW DXWRPPFHXEHIHWV L
OfH[SORLWDW L RXL VROUHV \® HU K DELWRIRQW ¥ DEKXDQMVDHKWG pFOLQ Gt

HVSqRPYHQGDQWHY GX PHOLBXKVIRPHVBDWUOY,8&1 FRPPH PHQD
PHQDFpWB[ZHOO HW DO "D XWUWRQWI | BOIM [LEDGMLHRFON W W
OfLQWHQVLILFDWLRQ GHV DAWSIEWYW DIWDBRG 8 VHWX 0 COH V
SURYRTXHQW VL FH QTHVW OD GHVWUXFWLRQ OD LVDWPRHQWWD W
LQGLVSHQVDEOH SRXU GH QRPEUHXVHV H)SHFRY W IDXQH HW7 B
HW DO 3DU DLOOHXUWVUATXWDQ WD GRBMXESRIIHBH ORLVLU HQW
DXVVL GHV SKpQRPQQHV GH GpUDQJHPHQW GHV HVSqFHV (VFRED
3DWWKH\ HW DO

/JRUVTXJLOV VRQW FRPELQpPV FHV HITHWV SGIVWILLALSH G W) I @D UM
HW GH OD FRQQHFWLYLWp GHWXKNEUWDW D GHS HWWSHBWVDLQVL O
OHV PRXYHPHQWYV GHRRIGQGIHUWGXYXAWXUH VSDWLDOH GHV SRS
FRQGXLUKRLH\G KD E L WD &K ULXYD S| DISW (D O '"HO HEMKQHW DO
UpGXFWLRQ GH OBRSLCCHISWLR@WE M ROIDGHSFIHQW L VADHDR M FAXHIV H W
HIITHWV GpOpWqUHV DVVRFLpPARVXHCOLE GpP RIAJDSKLHBURFWRU HW
ODQHQ HW DODQV FH FRQWH[WH OJH[WLQFWLRQ GHV SRSXODWL
DORUV XQ GDQJHU GLUHFW GH SHUWH GHV IRQFWLR Q\WWGHWWp KRRV
SUPOXGH j OTH[WLQFW L RB® JEBSHD/X M \VISEHRENMQ VWK @I W D O

)DFH | OQkBXHFRQVWDW GH OfpURVLRQ RHEMHDERIRBQYHYY DWA RXX
ORQJ WHHVU®H UHVWDXUHU OD ®RYVHE p ORMUKRNEYRXREITHON. QWLHQ GH®
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FKDQFHV pYROXWLYHYV GHV HVSQFHV D ¥ MQUWDLY U G KBRS HIRBAGHHR F
OD UHVWIBJMWLEQRGLYHUVLWpPp HW GX IRQFWLRQQHPHQW GHYV
IHFRPWH (QDYDO GHV PHVXUHV GH SURWHFWLRQ GHV DFWL
SRSXODWLRQV ®RDB DAHM QW MV FEBQYV HUY\DRMMVR Q QLWLpHY GqV OF
VLGQFOH HW SOXV PDVVLYHPHQW G DUV LYB OH RRQVDH BIDQW LVHX G XX
QRPEUH GH PDPPLIQUHVY HW GYRLVHDX[ 6HGGRQ HWH POPH 7Ky
GHV DFWLRQV GH UHVWDXUDWLRQ pFRORJLTXH GH VDRLERNP\N QWP H\
OD UHVWDXUDWLRQ GHV FRPPXQDXWpV LR R W.OEEEW HDYJDVWDIOR|@
LOQW@DHHFRQQDLVVDQFHN\®W §PHW JFHRORIWT G\QDPLTXHV HW TX
UpJLPHV GH SHUWXUEDWLRQV QD W X URDIOMHNV HEGRRMY ! QW G JIROM/P
(Q XQ FRXUDQW GH OMQEHRIYBINHRGHS OBEHRF LABPEJ
RX BWRVDXYDJIJHRX@W DQG 1RVYV /H FRQWB UM \RWD XUPHA R Q
SURWHFWLRQ GHV JUDQGHV BEWH QGXGN UDBXWD DNWU® GX PDLQW
UpWDEOLVVHPHQW GH OD FRQQHFWLYLWp GHV SD\VBVWEODMLQVL T
GH YRXWHRUW LPSDFW SRXU X Q&HIDRERMIEQR ADGCBMAR YW U XFW X L
HW GH OD G\QDPLTXH GHV pFRV\VWQ@PHV DX WUD YRISKLBXHQ LS DO
KDXW YHUV \ORSBERY S®U OHV HVSQgFHV G HQRWDIDRGBHNGYWFIDLLOQ YR U H \
3HGHUVHQ HW DO 3HULQR HW DO SHWRWRUHOOL HW
BYHQQLQJ HW BESHQGDQW OHV LQWHUSUpWDWLRQV HW XVDJH
H[WUrPHPHQWSIBGERQVHW DO (Q SDUWLFXOLHU OH 5HZLOC
SDVORUVTXILO HVWXVRSYHRHQBH OD GpSULVH GHV WHUULWRLUH
RX QXOOH GHV KDELWDWV GDQV OH EXW GH UHWURXYHU XQH G\
XQ UHWRKWSGHNWY GH IDXQHSXWREGHVUIRWH GDQVOMEHIROBHQIFWL
SHXW LPSOLTXRQ\GIEGW MFWD PRARFAPWQRQY LQWHQWLRSRAHOV GTL
GDQV OH EXW GH SUpVHUYHU HW UHVWD XUHWHORDL & WR FIQV V X
IRQFWLRQV RX GH WUDLWV SRXYDQW rWUH SRUWpPV SIVU GHV H
HVSqFHV pFRORJLTXHPHQW6SURFKMWFLLUFLWp GX 5HZLOGLQJ S|
UHVWDXUDWLRQ pFRORJLTXH RX OHV WUDQV GRADAMRIQRBDW 6B FRQ\
+D\ZDUG HW DPHV DSSURFKHV FRXYUHQW GH IDLW XQ ODUJH V
PPWKRGHV IDYRWDEXOLHW jG& ELRGLYHUVLWpP VWUXFWXUHOV HW
PFRV\VWQqPHV

'DQV FH FRQWH[WH GBI BpID IO K@ U{O HOPGH/UUHV SRR GHOIN GV
KHUELYRUHNJ5LSSOH HW B®W DX[ JUDQGV FDUQ®WYRKWHWRWWHNIHW
&HV HVSQqFHV VRQW FRQQXHV SFRORIYAGWNOMFDBHHWUYqV
LPSRUWDQWY HW FH VXU OTHQVHPEOH GH OD)PKDAQHWWIIR SKLT X
8Q GHV H[HPSOHV OHV SOXV FRQQXV HVW OD UHVWDXGBXWLRQ G
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<HOORZVMWRQRUG GHYLWKDWAMWH DQV DSUqV OHV SUHPLQUHV UpLQ
JUL&DQLV OEB®V OH SDUF QDWLRQDO GH <HOORZVWRQH XQ FKD
OYSDFH GHVS$©OFHYVDD pMAD PLV HQ pYLGHQFH HQ UpSRQVH DX UL
5LSSOH HW DB UHVWDXUDWLRQ SDVVLYH GH OD Gy@GRPHTX8HEHV
DXJPHQWDWLRQ GH OHXU ELRPDVVH HW GH OHXWXpDSDOHX®R\H
UpGXFWLRQ GH OD SRSXODWLRQ GH FHV JUDQGV RQWPQEM\EDU
TXYHOOH D pWp REVHUYpH DQV DSUQV OHV SUHPLgBHS/SOBLQW U
DQG %HVFKWD P R Q W DMDVE CDLVQAHP H Q W Q R QOFIVULIREHD EDAVALXHU
FKDVQH WURISKLOR(M VLPLODLUH VXU OH FR@WRQOHPWT BHUQ AN LU E
GpYHORSSDQW GHV pSLQHV HQ GpIHQVH IDFH DX[ KHUELYRUHV V
HQ IR@FWHROD IDORQ GRQW UpD3$HBVYHQWR O HPWHIMEFSBBRPWLVTXH GH
SUpGDWRR@ HW DOODOJUp TXWH®WHY pYDOXDWLRQV GRQQHQ
FRQQDLVVDQFHV FRE&WHILLWRE GIMW D O LO HVW LPSRUWDQW
SUXGHQBH(XURSH OHV SRSXODWLRQV GH JUDQGV FDUQLYRUH
DXJPHQWDWLRQ GHSXLV HQ FRPSDUDLVRQ GH OHXU SpULRGH
DQQpHYV &KDSURQ HW DO (Q UHYDQFKH OHEHV U{OHV
SD\WDJHV GRPLQpV SBPWLRRPIDIHRYRPH HW DO 1HZVRPH
5LSSOH OD IRUWH HPSULVH KXPDLQH VX UD® HVFW EHULUA MR DU H VF
LPSDFWHQW OD GLVSRQLBHWR B/ ORI GERUIHNSRNX W HWR XU HQ .
QRPEUH UHVWW \GEFQIYERNOM EOBIRKQW HITHWYV WHZR RPIHT XIKW D O

0DOJUp FHWWH HPSULVH KXPDLQH RQ SHXW QRWHU OH FDV
OH ORXS/DQLV OXBKXWSDFHV GRQW LO D ORQJIJWHHFRPRPMW S DEVHQW
OHV $OSHV VXLVVHV HW IUDQOoDLVHYV SSCHKEHR ELBADHV LYRKK VUSHRD \B D Q
SDU OHLOBX#WHEBYV GJXQ 5HZLOGLQJ SDVVLI GH OD QLEJLLH @MRO X
GH ORLV SURPRXYDQW VD SURWHFWLRQ

/H UHWRXU GH OD PpJHQXQURDGW IEGEON BYREW GLVSDUX RX VR
DX WUDYH B\W RBWHFBHR ¢ I RMWMD ERHBVOHYV pFRV\VWgPHV 'DQV FH F
WO VORFDWLRQV GHSRRQVHYLYDWLRTHM OHV PRXYHPHQWYV LQW!}
GIHVSgFHXYHQW GDQV FHUWDLQV FDV LQRQXW BRXHVEXMW GW HR GB
UHVWEBHWHERSXODWLRQV YLDEOHV HW DXWRQRPHV VXUWOH ORQ.
DO 6DUUD]LQ DQG %DUEDXOW DILOHGBRMHWWDRBWU LQ |
IRQFWLRQV GHVVpFRYNLWBP H 5LSSOH HW DO JHV HVSQqFF
VRQW FRQVLGpUpHV FRPPH XQ JURXSH VXUUHSUpVHHR@WHWCGBEY O]
5HZLOGLQJ GX IDLW G H. EEXRE UHH 0HOWD S/BWFGE YO HXU VWDWXW FKD L
SRXYDQW DX PRLQV HQ SDUWLH rWWRH p@LppA) DTHHXHWWR DDJLQDOL YV
BHGGRQ HW DO 7KpYHQLQ HW DO /JHXUV ODUJHV EH)
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KLVWRLUHDLAQHWLYLKH OHXGRZQ ITXW OHR/SFRPPXQDXWpV MXVWLILH
ODUJHV pWHQGXHYV VDXYDJH © GHHRX@hH FOMPE M. RO U H

)LJ 5HSUPpVHQWDWLRQ VFKpPDWLTXH GHV WUDQVORBMWLRQD GHVA
SRSXODWLRQV /HV WUDQVORFDWLRQV GRQW OB PPEHAUHO HR E W B PAX
VSPFLILTXH VRQW GHV WUDQVORFDWLRQV GHRXBQYH UNYHDALOREQ Q JH
UpWDEOLVVHPHQW GX IRQFWLRQQHPHQW GHV pFRVWXPBYPEBQVRXNYH:
FRQJpQQqUH\WQWRWW SfUpVHQWY OHV WUDQVORFDWLRQV SDUW ZBIEGLC
ORUVTXIDXFXQ FRQJpQQqUH QTHVW SUpVHQW GD Q@p O [RIQAHR BRPIHOX O Kt
/HV WUDQVORFDWLRQV SRXU QH p5WRXND ISQUWH KLY SHW j PO UHV WD X L
VRLW OHXU SUHPLHU REMHFWLI &H VFKpPD HVW O LW HRH Q/WHIQOW Sl
WUDQVORFDWLRQV HIIHFWXpHYVY GDQV OD JRQH QDWLYH GH OfHVSqFt

&HV SURJUDBRPHNVWDXUDWLRQRIHVY GRSQR QMWL RRUWSPEYW VRXW
PHVXUHV GH FRQVHUYDWLRQ | FRIQEKBIQBHGE D WLRICROUMHU HOM VW
HVSqFHV HXW \G H OB \W DWW WO V8& 1 GLUHFWLYH +DELWDW FRQY]|
':DVKLQJWR®HO] GHV DVSHFWV IRQFWLRY@OOX H\WQXMLL@NAY DX H V'
HVSQFEXFHWLFK HW PTHWGWOWD UHFRQQDLVVDQFH GH OHXUV SURS
GHOj GHV EHVRLQV KXPDLQV 6DUUD]LQ DQG /HFRBWMNU Y D OHOFUH \
SDWULPROQEBOH ILIXUIDQUWPL OHV DMIXNMBMMWY VDXYHIJDUGH /H PDL
GH SRSXODWLR@WH FHXYBYBYFHY HW OJDXJPHQWDWLRQGH OHXU
RXWWHNV PHVXUHV GH FRQVHUYDWLRQ VXU OH ORQJ WAWPH UHQ
LQWHUGLVDQW OHXU GHVWUXFWLRQ &KDSURQ DQG 6DPHOLXV

(Q (XURSH OD 'LUHFWLYH +DELWDW GH Of8QLRQ (KQRBUHWAW |

VHV $QQH[HV ,, HW ,9 HQ FRQVLGpPUDQW TXH & PLRoH HSWA RQpIFM D I/ D1
DILQ GH SULYLOpJLHU OD PLVH HQ °XYUH UDSD®@WHRSGD PRV XFHWV YL
GHUQLQUHV H[LVWHQW L OH FDGUH GH SURW HF®ILR@Q N CFRPPLHT X
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OfLQWHUGLFWLRQ GH FHUWDLQHYV PRG D CADN PN DXW FID SWRBEGI LR B
VDXYHJDUGH GH OfpWDW IDYRUDEOH GH FRQVHUYDOWURQ @GHI OH
©(QGDQJHUHG $BSMFLHVGpPFODUBLTYKHU®HY HVSqFHV GH SRLVVRQV
VDXYDJHV HW GH SOBQMMHR DX [p&WpDPMD pHYV | OTH[WLQFWLRQ HQ L
PFRQRPLTXH HW GX GpYHORSSHPHQW HW HOOHV VRQW PHQDFpH
HWHR/ XUHV GH FRQVHUY B \&HRQV B GhFRRMEK-BKILIRD M XV T X MXQ DREW
GHV UpJOHPHQWBRULREYWVLHXUV pFKHOOHYV DILQ GH SUpVHUYHU O
QRWDPPEBW DSSURFKHVFHOWMBYBHV -XVTX j SUpPVHQW WRXWH)
FRQVLGpPUpPHV FRPPH PHYDFHHYLEBY JRXYHUQHPHQWDX|[ )LVK DQ
EpQpILFLDLHQW DXWRPDWLTXHPHQW GHV PrPHV SURSHTEWLRQV
FRPSUMQIQWHUGLFWLRQ GH WXHU OHV HVSQFHV PH@EFRIHY HW

'PVRUPDAMN SURWHFWERWQNUPHQROW DX FDV SDU FDV HW St
RUJDQLVPHV IpGpUDX[ G HITHFWXHU GHV DQDO\WVHV pFRQRPLTX
GRLYHQW SURWPpPJHDPEMU WY SqFH

&HSHQGDQW TXHO TXH VRLW OHXU QLYHDX GH SAWRDXHMWLLR®
FHUWDLQHVGHVBEFHHWXQH HQWUHQW HQ FRQ@BIRR ®YRIFHOMWVSQF |

E, UHQGDQW SOXVSGpMHBEYRWODBRRREH FUPHU XQ QRXYHDX PRG
FRH[LVWHQFH SUHQDQW HQ FRPSWH OHV EHVRLQV BELPDRPHQFLO
VDXYDJHV HW SURWHFWLRQ GHV SHUVRQQHV HW IGHHR/QRFW HQWW p
%RLWDQL DQG /LQQHOO 6HGGRQ HW DO

&RQVHUYDWLRQ GH OD IDXQH HW FRQIOLWY DYHF |

/IHV FRQIOLWMX®RPPHDXYDJH GpFULYHQW OHYV GHD WHHIOFAWM B Q V
VpYqUHY GBIUHMp TXHQW HVHREK@ WIUGT VHV BIFMMVY HWBYFHY VDXYDJ}
1\K XV 7UHYHV DQG .DUDQWK : RRER QW HS R WFDYOR QW VF

i OD FRPSOH[ERQVGIK VEMAERNH YRR GLYHUVLWp ' CDXV PRHGBIXG U H
DSSURFKHV G{DP pQ VIHHPHRMPRGSIRY \OLTESHIH P XVDJH PXOWLSOH
HVSDFHWYD®G VRDRXN. GDUWDJH GHLUKKMBDHW DO /ILQQHOO H\
3KDODQ HW MO OTRRWHWWLRQ G NS DWMHLDUHWP H QRV CGHWU P HW p H

G XWLOLVDWLRQ SRWHQWLHO O HPKR® HYR Q HWVHF WX IRQO H \VF VXV IY RH
©@ODQG VSDRMNIJBRLYYRLW VpSDUDWLROQLEAKNHWVISWFB @ /ILQQHI
DO 3KDODQ HB®HDRQ OHV VWUDWPpPJLHYV GIDPpQDJHPHQW GH
OHV UpJOHPHQWDWLRQV DJULFROHV HQ\W UKW D W VXSDA\S D)\MDRIK) ) b
VH WURXYHQW VXU XQ JUDGLHQW HQWUH OD VpSBVYDAVRICRQLWW
DSSDUDLVVH@WBARWROYHQW DXVVL GH IDoRQ GLIIpUHQWH
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(Q $PPULTXH GX 1RUG HW VXU OH FRQWLQHQW]RBQUEFIDLRQW®D VW
IRUWHPHQW IDYRARQ\HUYPXWLRQ GH OD ELRGLYHUVLWp DYHF OD
GH SDUFV QDWLRQDX[ HW LGIPHO® \HWURW pJpHVIHQWHU HW DO

/H FRQFHSW HVW GH UpGXLUH OH FKHYDXFKHPH®W \DFDW L D (
VRXWFGH FRQLQIQMWDO HW DO 0DOJUp OHV QRBEUHNVWLYFOR W
GHV FRQIOLWY TXTDSSRUWH OH JRQDJH PHVXUHW BRIQY B Y. WRWG
SRSXODWLRQV VDXYDJHV SUpGLFWIDEXQ@H W ® K& HF KORCL [S G B VHIQW W HG
QpFHVVLWH GH SUHQGUH HQ FRPSWH OHV GpVDYD@WDDHSHDX UH.
SURYRTGHWUSKpPQRPGQHV GTH[WLQFW LRQG® RJFDIDMG G Hi \DCSERHD XGOXD MDLL |
UpGXFWIRWLDOH GH OQBRIX GD YW ULENWIL K G 13 K ROBIMEIHNQ W FHV
HVSqFHV GIDXWDQW $NH [YWMFMWLILREDISDYU GHV SKpQRPqQHV VYV
FRQVDQJIJXLRWDPPHQW OH FRPSRUWHPHQW GIfHUUDQFH HQ GHKR!
SKPQRPEIW XWDQW SOXV LPSRUWDQW TXTLO HQWUYVPLFHX[GHV W
FDXVSDEHV SUpOqYHRORMWALILHGLRRGXYRIIH DQG *LQV B MW
SULQFLSDOHPHQW GH OfDSSDULGH FO \GW HFRQL RW YV HVQDERWG B |
WROpWHYFKXPDLQV DX IUDQFKLVVHPHQW GHV 1URQWLIIWHpHY GWU C
OD QpFHOWDW@WHQLU GH ODUJHV pWH Q 8 X HVQ WY B QNS D ROV HDFO!

'RRGURIIH DQG *LQVEHUJ

,O HYW LQpYLWDEOH TQFHRQMW REMOMIHEFRFARLWDLQHY JRQHV /LQQHOC
PrPH WH[SPULHQFH HXUR PoRIQWIBKHIHHQ B8 \VSqFHV GH PpJDIDXQH VXL
GHV GHQVLWpPV KXPDLQHV pOHYpHV HW SHXYHQW SDUVDIDIHU OfF

ILQQHOO HW DO (Q (XURSH GX FRQW LW\ WXVM X
GH WUD QWRSRIHW HW DO OH SD WREOREOG H DOV RIMSHD FH VA \B\WR S X (¢
KXPDLQHV HW GH IDXQH VIBRFHN BHERX HME@WHY XUEDLQV RX |
YRORQWpP GH PDLQWHQLU OHV HVSQFHV GDQV OHXUWGKMMEH®WDW V
FRPSWH OD FRPSOH[VRMBRO RIRPXMBMRHRMEW\FDXVHYV GHV FRQIOLW
PXOWLSOHV HW OLpHV DX[ HIITHWV GLUHFWV HWO HQ CLRMAEYALW £\
KXPDLQHV 3DUPL OHV HIIHWV GLUHFWV VH W URXYHB W XCPID P® K [DF
WUDYHUV GIDWWDTXHYV GLUHFWV GIDQLPDX[ VDX YSDMHM VKW D@ +F

RX DX WUDYHUV GH FROOLVLRQV DYHF GHV Y@EQOFXOEBMV &K
HIITHWV GLUHFWYV SHXYHQW HQWUDLQHU GHV FRE€W VW )XBDRXRIMLVT X H
1\K XV :RRGURIIH HW DO E OHV DQLPDX[ GHRPWNV@QEV X HV
OD FKDVVH ,0V SHXYHQW rWUH DVVRFLpV | GV |LPSDENWU LQ
FRPSUHQDQW OHV FREWY HW OH WHPSV SDVVp SROUR PROURUIRW H F V
HW DO E OD GLPLQXWLRQ GX ELHQ rWUH SV\FERORHLHXH C
GDQV FHUWDLQV FDV OJLQVpPpFXULWp DOLPHQW D LIUMQ HEOIOU XV HVO
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'RRGURIIH HW D@V LPEDFWV GH FHV FRQIOLWYV WHQGHQW j
VRFLDOH ORFDOH GHV HVSgFHW JHGIROUOCGKHWHOYHD/ODWWLWXGHYV Qp
SDUIRLVY GHV SHUVpFXWLRQV :RRGURIIH DQG *LQVEBORUV &
OIDWWPQXDWLRQ GHV FRQIOLWYV HW SHXYHQW.W ) RILH FREHOMWIDIL Gk
SRSXODWLRQV

,O0 HBRMFPFHVVDLUH GH QH SDV FRQIRQGUH OD FRRFFXUUHQFH D
DO /D FRRFFXUUHQFH UHSUPpVHQWH OHWB P\SRAH O 8 AR K QU
HVSDFHV VLPLODLUHV WDQGLV TXH OD FR g [LD/VMMQGHHISVHD Wh IRIQ H
GH FH FKHYDXFKHWHE@®RWIDON LR FRH[LVWHQFH QJH[FOXW SDV OH
HVSQFHV VXU OHV DFWLYLWpV KXPDLQHV PDLV | VYRWYIHVMH GHX O HX
GLPLQXWDR@HU DQG /LQQBIOOVW LPSRUWDQW GHV WHHQMWHRQQH L
OF RH[LV W HQWE® QVDXYDJAPRQI W H P H QA DWHDIFWHRSISRVpV j OD

SUpPVHQFH GJXQH HVSqFH GH PpJDIDXQH 8Q SUREOQPH GIpFKHO
VH SRVHU HQWUH OHV HBREDDH GO FRIQVBIQN DWLRQ GH OD ELR(
ORFDOH GH YRLVLQDJH DYHF OHV H&BdWH\ @GBH®WDRQGH | DK\Q H
FRPPXQDXWpV KXPDLQHV ORFDOHV SURFKHV GH FHV HVSQFHV C
TXTXQH RX GHV HVSgFH V VXVFHSWLEOH VRGW JpRPRWNHXQ FR
TXL DORUV QTHQWUDLQH QRQ SDV XQH FRH[LVWHQFE IKXP\DXQH R
HW DOLOHQWHHQWLPHQW TXH OHV GHX[ QH SARVY[H YW HR[L DW HRY PHH
HQGURLW HW DX P LPDKPRPRIQWY DQG 7UHYHV 'DQV FH FRQW
FRH[LVWHQFH VHUD HPSOR\p SDU OD VXLWH FRPPHHRIDMWFWIQ GH
PWDW GH FRH[LVWHQFRHUDXMW QRS RB\REDEDIHMWLRQV ORFDOHV HV!
RX OHV YDOHXUV GH OD IDXQH VDXYDJH RQW QBWSLUALRWLRQ®W KW
SRSXODWLRQV ORFDOHV QH VRQW SDV VXIILVD PPIEGW XDELOLWDp}
TXH OYDFWLYLWp KXPDLQH SRVVQGH XQ LPSDRW BQBERBW VXH OD
SUpPVHQFH GYXQH HVSqFH UHQG LPSRVVLEOH G GHMHEQHAXH GTX
FRQVHUYDWLRQQHBEXW IBRRHF rWUH HIITHFWXpH TXIDX WUDYHUV
OYLPSOLFDWLRQ HW GH OD FRPPXQLFDWLRQ GH WRKN PS®HDFW H
GDQV OH FDV BXQWXMIKDH ® GPPULTXH GX 6XG OJLQWROpPUDQFH H
GH SUPOQYHPHQWY LOOpPJDX[ GH UHSD QWD CBMKHO Q NIPK KO W H Q V
KXPDLTQMH ®WRUPHV VRFLDOHV HQ YLJXHXU ODUFKLQL &HMG ODFG
FRQIOLWV GH FRKD E KWDWIGHIGERQW 8 RQEFO GLIILFLOHPHQ
GHV SUREOQPHV WHFKQLTXHV RX GH FRQQDLVVDQFHWQRMH W WU
VRFLpMWODUN HW DO 7UHYHV DQG %UXVNRWWHY SDU OBVIDL)
FRQIOLWV +RPPRH DX VXMHW GH OD FRQVHUYDWLRQ YHUVXV Of
ODGGHQ 1\K XV 3HWHUVRQ HW DO 5SHGSDWK HW DO
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:RRGURIIH HW DOHV FRQIOLWXGRRMXKXYDJH VRQW PRGHOpV ST
QRPEUH GH FRQVLGPUDWLRQV SV\FKRORJLTXHV HW VRFLDOH
PPRWLRBGMOFXOWXUHOOHY PDLV DXVVL GH OfpFRQ@RPLH HW GH
'LFNPDQ 7JUHYHV DQG %UXVNRWWHUFHDXVV QRXWHFHGW LA
SHUFHSWLRQ GX ULVTXH SRVp SDU OHV HVSqFHV GH IHDXWH VDX
ODUJHPHQW SOXV LPSRUWDQ®W ANWWH XYQVIXFDOPHA HQWUH OH
UpHO GHJUp GH ULVTXH HQFRMXUMY p SIRFQOPIQURLU j OD SHUFHSWLRQ
SOXW{W TXIDX ULVTXH UpHO RQW GJIDLOOHXUWV NWPHDQGDHM¥FH j rwl
UpGXLUH OHV GRPPDJHV PrPH DX ULVTXH ]JpUFRRYUKNBPQWHYH S
]JPUR SRXU OHV SRSXODWLRQV GH JUDQGV PDPPLIqQUHV

0DOJUp XQ WUQV ODUJH SDQHO WD[RQRPLTXH GTHOYHNSGFSHURY
KXPDLQH OHXU\ORRVQIXH [GIHDF OVHX WY BINARI®S\S DRDXHQW JpQpUDO
i SOXVLHXUV FRQ/DODL\W WRREBE®! )V 1\K XV ‘RRGURIIH HW DO
/JRUVTXH OURQUBIQWH DXKXFROUQ@XYN VDXYDJH LO HVW IUpTXHPI
HQWHQG X KRRDDQWYG P D P PIM q@HVWEDR [RQR PAHB XK o0\RLW OHV pWXGHYV

TXL HQ WUDXWHMRMYHY DQG 7TUHYHV 1\KXV $LQVL OD V
HW OHXU DVSHFW FKDULVPDWLTXH VRQW GH ERQV ISUPGLFWE
pPRWLRQ Q H®O/HD FFRW\ & X V "RRGURIIH HW DO D /IH ELD

HVSgFHV WLHQW DX IDLW T®PLODM S HRYXHQ WHYRYIHUW XKXPDLQHV 7
i ORMXBEUMPSD/FWpHOV :RRGURIIH HI\MP RW L R Q QFVIHD QR V
FRQWH[WHV FXOWXUHOV HW K LDAVQR/| OIDKH ¥J O HIEMBBDWE R J H
HVSDF$RXU FHUWDLQHV DFWLYLW p GSR XIYID/Q WG H WWHHX WP SRV H Q
FRQVHUYBWOR\Q WpV ELRORJLTXHV IDLVDQW OfREMBWLRE WW®V
GIDXWDQW SOXV LPSRUWDQWH GX IDLW GH ®HXU FLCSSIDRH. W BV j DVO
QYHQ HVW TXH SOXV FRPSOH[H HW UMRKUHOWBHE LEYFESRERE
SOXOD JUDQGH YXOQpPUDELOLWpP j OTH[WLQFWLRQ GTHQYLURQ |
WHUUHVWUHYV - NJ HWVGHFHVGEHY JUDQGV FDUQLYRUHV !
FODVVpHV FRPPH pWDQW PHQDFpH\ $ S0k AWM @O@H PRRRIQIGUID T K H
O LVVXH GHV FRQIOLWY HQWUH O KRP®R QW\WWGOII) GEHKQB CWD/X Y D J
SRSXODWIXR®WSqFHY HW DX[ FRPPXQDXWpV YRLUBWOQHUWQH j GH\

4XH FH VRLW HQ ERUGXUH GH JRQH SURW pJpHORXUHQV R X W XTB\R QR\Q
RX LQGXLW GHV JUD G®\Q WV DRI PR OV RQW pWp SUpFpGHPPH
TXTLOV ROMQ WXIDNGH GHV LQWH U D FWHLM 6 R SXIMW/LLRGRYDISYARIEL Q H V
HW DO 5HGSDWK HW DO 7UHYHV DQG .D UD QWK f
FDV GH FRRFFXUUHQFH | G WAV TKDMN R ONV G D QV OGNV TXHD@EHY

PDPPLIQUHV PrPH HQ HIIHFWLI UpGXLW VR QW HHW V& pi\W SAL YWHIDMLR
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FRH[LVWHRAPPMHBUPpVHQWHQW XQH WROpPUDQFH FXOWXUHOOH V
OfpJDUG GH OD IDXQH TV SHIXMHIQW G RMRDDUNLRQV VXU OD IDoR
SHXW rWUH UpDOLVpH XODGBX ® XQH GpQRWDWLRQ SXUHPHQW p)
GDQV FH FRQWH[WH VH UDSSRUWH SOXV DX[ FDOHFLKXPDGQD SHBW
OHV JUDQGV PDPPLIQUHV VRQWHKLSBPR®GHRUGTHDAMIQM HE DSSUHQ
H[SPULHQFH HW GH SRXUVXLYUH OHXUV SURSUHV &QWWH UWIVQGGH V
ILQQHOO HV HVSqFHV VDXYDJHV VI{DGDSWHQW j OfDFWLYLWp
FKDQJHDQW @HRQUGHNQPHVSDFH 'LFNZRQFRWSIRUWHPHQW GIDOLP
:RRGURIIH HW R® HQUDQVSRWOWYWpPULRGH GIDFWLYLWp GH GLXI
&DUWHU HW DO (Q SDUDO O gO HF FOQHA/ XKW R VOR/U P & Q SW G XA
KDELWXGHV HQ PRGLILDQW OHXUV SUDWQTGRK\Q pGITDFKLWYY M p\R
SURIHVVLRQQHOOHV pOHYDJH DFWLYLW pGIHR &R QVELUGWHHU 5 RIXW DUp

6ZHQVRQ HW :pO0 LWHUWWDLQHY JRQHV SDU FRQQDLVVDQFH GX
IDXQHURB XADH XDQWLWp GH QRXUULWXUH KXPDLQH GLVSRQLEOH
&DUWHU DQG /LQQHOO

(Q UHYDQFKH ORUVTXH OHV GV $ROHB/D B O\ WELLR/CS TBUR/ DALROPVS R TUXAHH |
OD WROpPUDQFH HQYHUV OD IDXQH VDXYDJH SHPWIipVEWDXQUWHOD FRI
OH UHQIRUFHPHQW GH FHUWDLQHV SRSXODWLRQV VDXYDJHV U
ORFDOHV j GHV FRQWUDGLFWLRQV HQWUH OH\S BB QW W W XAHRQ\
TXL PRWLYHQW OHV VWUDWPpPJLHV DFWXH®®HV GH ERXYH BIYD N DI

&H VRQW SDU DLOOHXUV FHV FRQWUDL@WGIVI IR X OMHV TDXANM [
HQJHQGUHQW DLQVL TXH VG RPD BLWHYMODWKREHYLYVpHY SDU Of
DFWHXUV ORFDX[ TXL SDUWLFLSHQW IRUWHPHQRR QIO W\ f-DQWLE
JURXSHFMWGIPRIYDUN HW DO 'H IDLW SRXU FHV HVSQFHV VXS
GH GpJKWV XQ SKpQRPQQH GTK\SHU VHQVLELOLVDWLR@p®TpFKH
KXPDLQHV SHXW UDSLGKRE W XS BPURMWWRQ GIXQ ULVTXH QRXYH
TXH GIpYgQHPHQWYV UDUHM WWDE ®DIMWW BY HXUYW VLIQLILFDWLI
ULVTXHNPDQ

&HV FRROWR/@F GHV FRQVpPTXHQFHV VXU OfKXPDLQ PDLV DXVVL
PFRV\VWqPHXV L OARQW GRQF DX F°XU GH OD GXDOLWp HQWU
ELRGLYHUVLWpP HW DFWLYLWpV KXPDLQHNXpMYKEW I$RW UTKK@W LODC
ELRORJLH GH OD FRRMHUGRWEHRH XHEWLFDWLRQV GRON FHVERPDL
GIDXJPHQWHU DX ILO GHV DQQPBVIRIWRXW OD FRRFFXQUFHQFH H(
QpFHVVLWH GH SUHQGUH HQ FRPSWH OH IDLW TXH OFRHLEBSDFWYV
UHFRQQDVWUH OHV WHQMRHOMFRFEDROHM MROW SRXU GH QRPEUH
HVSgFHV XQH FRQVHUYDWLRQ HIILFDFH VHUD TXIBWL PLRPLISRW VLE
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OYDWWpPQXDWLRQ GH FHV FRQIOLDMQV RREMERNHIHSIRQOHY WHFKQ
DX WUDYHUV GH OYDSSRUW GH FRQ QDB RVSRDXW HW W FHIQABEMOEDHA X H V
OYLPSDFW VXU OHV D BW LW UB}HW CMOPWD IDGBEXS WORLWLBEH OD GLIILFXO
UpVROXWLRQ FRPSOgQWH GH FHV FRQIOLWYV

$X VHLQ GHV JUDQGVOREBRFLUYBHWY VRQW OH JERRFH QWDYRQRP H
GpFOHQFKDQW OHV UpDFWLRQV OHV SOXV IRSWHY¥XHWIDWNPBQ +

,OV IRFDOLVHQW VRXYHQW OfDWWHQWLRQ B® V6HRAE R QWHANVR ]
DO 6I=XEHUR DQG /DXUH®XROQLW GH OHXU FDSDFLWp | V\
PERV\VWqPWNLQV HW DO 5L S SIOH GHHW OBIGA LY XIQU@EUD ELOL W p
OTIFMWLRGSOH HW DO /TRUGUH GHV &DUQLYRUHV FRQWLHI
8&1 SDUPL OHV SOXV FKDULVPDWLHREWHPRX BR BBDOEDH H
PDULWLMXWBOXSDUW SRVVJGH XQ UpJLPH DOLPHQWDLUH VWULF
HVSgFHV VRQW RPIQLEREHAOWUHWHOOHYV GV V8 DIQHALLE # @ OMR S R G D
PHODQRGHSSDH HW DBIXBRQVHUYDWLRQ j GHV QLYHDX[ GH SRS
GHPDQGHQW EHDXFRXS GTHIIRUWYX IDKDEBHRQDHEW WAXW HQ KDXW
FKDVQHV DOLRWQOMHXUYHVP SRUWDQWV EGIW RILYGW QS DWILHD XDLEOH G
VRQW PRLQV DERQGDQWYV TXH OHXUV SURLHBLUILDRGH/BIXW DOV

'H SOXAAR QW GHQWE WD X[ GH UHS URGHK PWMRQLWp VH[XHOOH
GH ORQJXHV KLVWRLUHV GH YLHV &RPSHQVHU VHPEPH GWRDW LR
FRPSOLTXp SRXU FHV OMEHEHY DQG /DXUHGRR®W OHV SULQFLSI
PHQDFHV j OfpFKHOOH JOREDOH VRQW SDU RUGUH SOQUPERUWDQ
SUpOQYHPHQWY OpJDX[ HW LOOPpPJDXB&NLQVL (@ XPROH®QH L FLX®W >
Q RFFXSHQW DFWXHOOHPHQW TXH GH OHXUHDHWHD®H UpSDUW
&H VRIRWY BOW HVSgFeI)y ®H ¥ RWS/BIUD SFOXRKMU OHV pFRERXWQPHV
DQG 1RVYV 'H IDoRQ FRQWUDGLFWRLUH OHV Jp\DQIGW FDU
FRQVLGpUpPV SRXVUSXQ B FRYMBEMEREW pULRVROIRMH HH S U VG DXHHOX U
TXH VRLW OHXU KDELWDW RX OHXU RUJD QLWDI\D LLEMR QR SBIO KX W H
FRPPH GHV FRPSpPWLWHXUV GH OTHVSQFH KXPDLQ#HXELWWWHUGD Q
IDXUHQVRQ

/D GpSUpGDWLRQ SDU OHV JUDQGYV FDUQLYRUHV
3RXU OHV JUDQGV FDUQLYRUHN\GRDHG PPUBEPWDRQRQ VXU OH
GRPHVWHVHY XQH GHV SULQFLSDOHV VRXUF8 U UWHHERDOGL M @ H

&KDSURQ HW DO =XEL 6L DQBUR XUMPNBEPHXUH O XQ GHV ID
PDMHXUV OIFFFLHSIMDOERIY H WEHWAHRWQ HV 3GFNWY DQG % UXVNRWWH
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:RRGURIIH HW D/® IDLW TXH OD GpSUpGDWLRQ VRIWY GB BRDVAQW
DYHF OHV JUDQGV6EDGRERBUH/QG /DXUHQWSRRVH VXU VHV LPSD
PFRQRPLTXHV HW SVI\FKRORJLTXHV HDXVF® PELMOXD WE RHF IS W pWHH ©
HVSgFHV OHV SOXV GRFXPHQWpPHYV HW OHV S OGRK EWRIEO/PPD W LT X
D U F VORI BWDH) W K H U COW LB W K H H IV @HROZIREW K iU D YSFOLUUG KD S LW U H
(Q FH TXL FRQFHUQH OD UpSDUWLWLRQ VSDMFIKIHO® HEBMERD | O L
QRPEUH G DUWLFOH\8XSIXEOYBYVURWURSGHPRHFWLTHKRKDSLWUH
/HV ELDLV SRVVLEOHGS LW\ ENM\I PRRQFHIADWIR DKPRV p U R BRUE KIHWp G H \
SXEOLpPHV GDQVLQH PRYGH QVLWpV G H VHIMILD QA WEDRXBEDN\RURIYV G
SXEPDHXU pRPDSLWDHKVLHXUV pWXGHV RQW SX TXDQWLILHU OHV
PFRQRPLTXHV GXV j OD GpSUpGDWLRQ SDU OHV JUDQGV FDUQLYF
DIULFIDEQRQ SLBWXW WXHU HIXPRRKQWQ G X QHEDMAWDW )RK FKqYUH)
FH TXL FRUUHVSRQG | GX UHYHQX DQQXHO PR\HQ DXQ.HQ\D
(XURSH SOXV GH GRPPDJHV GXV j OTRMXDW @BXqE NBBQWFRP S|
DQQpHDXWLVWD HW FREW PR\HQ SDRIXIDK HHRXIDWGH OD SpULRGH
PWDLW GH SOX%IB¥WLVWD HBWXDGH FRQWLQHQW SRXU OHV T
GH JUDQG FDUQLYRUH SUPVHQWHV OHV LQGHDPXQLWOW GHQV DQQ:
%DXWLVWD HWQDOWDOLH HW HQ JUDQFH UHVSHRQWYGRSIAWp H'
DQQXHOOHPHQW SRXU OHV SHUWHV GYDQLPDX[ GRP&NWLTXHV
GpSHQVHV GRLYHQW WRXW GH PrPH rt/iW ® pYKIWVHRD % W W SHROWQ M
VRQW GpGRPPDJpV j KDXWHXU GH | 0% BXOARDH ®HNYSHWWY )UL
FREWV pFRQRPLTBKWGDYHMRAWVGHY LQGHPQLVDWLRQV FHV pWXC
FRPSWH OHV FREWV LQGLUHFWV GX WHPSVQ&HVW B A SSU RBAP\ pi LS D
O HD/J H QWA I H F W XIHRIQ@MAD WV G H STRP PIPH PIBOSIOXIVHIXH OHV SHUWHYV
GKV DX[ JUDQGVY FDUQLYRUHYV RFHRQGBWHRRQ QW XHNOXHMWRRNH PDC
HW DO HOQHWWHQW VpULHXVHV HRRONXYXBQF B VRIASEHW B QW
UHYHQXV GHV pOHYHXUV DLQVL TXH VXU OfPXDEHQWERPRLRQ G X
HQW UDL@D QWG BSFWOALR @ROpUDQFH VWE DY QY YBHNHIND B IO GH V
DQG 7UHYHV $XGHOj GH OD UHODWLRQ G L UMIFLW B DHFQW W pH @& R3H\W D (
FDUQLYRHOREHVW IRUWHPHQW OLpH j OD SHUFHSWLRQ HW DX[ Y
H[HPSOH OHV pOHYHXUV GH @X Ul QIVERX KH. WHQWL SR PD X JPHQW D
SRSXODWLRQV GHV WURLV JUDQGYV |pOLQ\GBWUAHDBHF VXY @HIX
KYQHV IDLVDQW OH PRLQV GH GpJkWV VXU OB \VSHKHAESWDRQ &I
JUDQGYV IpOLQV GLIIQUH GH FHOOH GHV K\gQHV SDU OD FRQQD
GIpFRWRXULVPH TXYJLOV SHXYHQW UDSSRUWHU WDQGLRQWH OHV
PRLQV GLJQHV GILQWpPUrW SRXU OHV WRXUHXMMB PNAOPWQ BHUV )|
YRXWHXH VRQW OHUQWIMRQW IWOSSRVpHV IDYRULVHU OD WROPpPUD
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GH OHXUV pFRV\VWQPHV 6RX®PLNVQBHWRWYHPSOHORMR/Q WG B HIVX H

VHPEOHQW LQFDUQHU XQH YDOHXU EHDXFRXS SOXV QpMHWLYH
HQYHUV FHUWDLQHV HVSQqFHV ULVDXBQWDGH®RIHSGEKVUHQFMLVAR
LQFRQQXV RX LQFRPSULV 7UHYHV DQG %UXVNRWWHU D 'RQF
GpSUpGDWLRQ SDU OHV JUDQGV FDUQLYRUHV H\W QF UXFLOW DSRN
SOXV GX IDLW GH OfLQW H UHGRWDQHH [H B Q HMHWWHEOFH WD X VHLQ GHV
FDUQLYRUHV FHUW PKQFXEHNDIPPHWY SOXV QpJDWLYHV TXH GYDX

/IDSUpPGDWLRQ HVW VLQJXOLqQUHPHQW OLpH j OD VWUMXpJILH GF
FRPYRVHPHQWUYPBOWHXUY GHV SURLHV HW DX[ FDUDFWpPULVWLT
+HEEOHZKLWH HW DO 7UDLGRQVLQ ® ¥ KFDLWDFWpULVWLTXH
DVVRFLpPHYV j OD SUpVHQFH jGIXOHY PS GRVISR @ ISAMNOL W DL DELOL
K\SRWKHWY GIXQ SUpGDWHXU GLIIQUHQW GHV FDUBBW FHWWLT
HVSgqFHV DLQVL TXH GHV FDUDFWpPULVWLTXHV )GHW 10 YRX[L B QI |
VXFFqQV GTXQH DWWDTXH HQ DXJPHQWDQWOSQMB\ Y XPRBHIMADERLO L
K\SRWKHVHV JUDQGV FDUQLYRUHV SRVVGQGHQW GLIIpUHQWV PR
FODVVpV VHORQ PHEW pJ R (DVAW HM@MBED AW HH WO H P E X V'V DD GO
SXUVWXH&EHMV UDWRIOKHQFHQW OD VPOHFWLRQ GHV UHVVRXUFHV G
EpQpILFH HQWUH IDYRULVHU XQH SR HIF WM RKHQW LOHY GHFE®W
VSpFLDOLMNHYDG A HWHBBRMHEHDXFRXS $0OMNMVOE XSH@IGVDERW LEL O LW
TXH GHV HVSgFHV SOXV JpQpUD ®MOG/MMEHWWIPFRRIIRRQHY RDHWVMIGH
GLVSRQLELOLWp GH SURLHV HQ H[SORLWDQW G \H UDRRRRXVAHV [
OHV SURLHV WHO GHRD @R HF KDHH \WGIR XWHD POEILPXW E X U FHH @O®LID]HOOH
*D]JHOOD WKRMRBEQDIW HW D\ SBR HOEHY VH UpSDUWLVVHQW G
KpWpURJGQH GX IDLW GH OHXUV EHVRLQV pQHUJpWRTXIBWH HW V.
OYHVSDFH GHV JUDQGY SUpPGDWHXUV DILQ G H+HEG B HZK LOWDH SH\R E
+RSFUDIW HW DO (OOETHAQWX DLQVL XQ FRPSURPLV HQW!
SUpGDWLRQ HW PD[LPLVHU O D-B\SWURMLIVDR Q R bl PIH@GV 6HF® P L W ]
IDYRULOBQWRQHYVY Re HOOHV VRQW PRLQV DFFHVVLEOHV | OD
FRPSRUWMHOH®NW SHIRSHRDVH DX ULVTXH GH SUpGDWLRQ FRQGXL
VSDWEGEDQMW OH WHPSV HW OfHVSDF HS G pi¥ DVOHXHHEID\ MR E@PG 1S URODL H
SHXUOMQGVFDSH RMIHBEWHQW OH WDX[ GH UHQFRQWUH HQWUH
H[HPSOHV H[LVWHQW | SURSRV GH OD QDWXUH G\QDHALTXH H\
GpSODFHPHWQBURLHY HW GHWRGWJRBPMWUHXKWW DO 3DU H[HPSO
GX OpRSDUG HW GX FKLHDXVOR]DPEH TXK LEFP@ D QY HR®T X QIS L G H
HVSgFH GTDQWLOR 8B ARPPXQH G\D@HIW LKEXELWDWY DQFLHQQHPH
ULVTGHH SUpGDWLRQ $WNLQV HW DO 2X HQFRUM H\DWVPOHT

30



LQIOXHQFpH SDU OTpYLWHPHQW GX ULVTXH GH SUpGDWQR® HIIH
FDUQLYRUHV VLPXOWDQpPPHQW HQWUDLQDQW XQ PYWMRHPHQW G
JROHRKXYHUWHSMULQFLSDOHPHQW GXUDQW OD MRXUQpH )RUG HW D
GHV SURLHV QYHVW GRQF SDV VXIILVD ®® B VEIRKY 750 U D Y W KR IOH. VY
GHV VLWHV GH FKDVVH GH QRPEUHX[ JUDQGV FDUQLYWMHW GRQC
GH OHXUVGHURDRY pTXLYDOHQWB RERQXSPQEMHXGH OHXUV SURLHYV
DO /YDFFHVVLELOLWp GH OD SURLH \HDBWVSRQE HDY RW p \VIRX §
SUpGDWLRQ UpXVVLH

'DQV OH FDV GH OD GpSUpGDWLRQ XQ V\VWJWPHG 1 MPH OW\ VI DGSH ©
PDLV OD JHVWLRQ KXPDLQHOMHM QXQMGHSEILFROER PRHQ@W FWLRQ GHYV
VDXYDJHV LL OfH[SORLWDWLRQ GHV UHVWRXRX$D XL GRE B \GLVW
UHODWLYHPHQ@DRWpOIAWSEBDH HWWH GHV FRP SRUPEGBDMHIWY TOW
DQLPDX[ DX WUDYHUV GH OD GRPHVWLFDWLRQ $LQWQ QDDA SRQ
QRPEUH OHXU ORFDOLWRWVRQ X VM XD HF RASERUGD MAHXQUW VU P Q YW
SURYRJW®H SOXV JUDQGH YXOQpPUDELOLWpP GHV DQLPDX[ GRPHYV
JUDQGV FDUEHERWHZKLWH HW DO /LPD DQG 'LOO 7UDLC
7JUHYHV DQG .DUDQWK

3RXWRXWHV FHV UDLVRQV OLpHV DX[ FDUDFWpULVWLRRHVH&EX SD
WURXSRIPX[OD GLVWULEXWLRQ VSDWLDOH HWHMK G R FOSHRAUUN HP U)LY
OH&pSUpGDWHRYRQW SDV UpSDUWLHV GH IDo RV DDO\WOGHRL VK UG D |
GpSUp @DWR@W SULQFLSDOHPHQW FRQFHQWUpPHV HRRGWRSH HW F
HW DO F /H FRQIOLW GH OD GpSUpGDWLRRDHWWHRPE@H D WIUH
SDUWLFXOLQUHPHQW LQWHQVH GDQV OHV JRQHV GBIFUHERID\R QL VI
7JUHYHV HW DO OHQIRXMWREKHYDXFKHPHQW HQWUH JUDC
DFWLYLWpV KXPDLQHV &KDSQRDQ FXWH DMV SURFHVVXV GJLQGHF
FRPSHQVDWLRQ GHD\K\BpYMADVHBHDPHWWHQW XQ VXLYL GHV GRPP
SDBHV HVSQFHV /H UH®RXWURSH[OOQPHQ JUDQFH HVSgFH VROLYV
WHUULWRULDOH D HQWUDLQp OD UpDSSDULWLRQ GMNV BB UWNRNW F
GHV WURXSW DX GVWQ[ UMIDRXSPLQ GH JRQHV VS p&ER L QXHW AKDSXHE/p
GH GpSUpG B®EHBQHGDWLRR 6RIVKS RWWVD D W D HOD BIRX S HBIX WQ
TXH SHX OLpH DX[ QRPEUHV G DWW B WXFHNWBHRRK®F HINWOUH QW D
GH SRLQWV%EKDXRBWGR HW DO BWDKO HW DO D :LOVRQ
OH UHWUDLW GTXQ O\Q[ FU PR \8 PR HPKHDOVE @QH FRQIOLW
UpDSSDULWLRQ GH OYH[DFW PrPH SKpQRPgQH DX PrPH HQGURL)
BWDKO HW DO 9D GBGHXK O &HY/Gp P HRWARK Y H @W VT XBIFWH XUV j O RU
GHSRLQWYV FKDXGV G M RGNS UHE\D WDLARADH DX X [V DIUDHEPAUHIQW WLLW KMV G H
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©VLWH AIHFOWOWLYHPHQW DX[ VWUDWPpPJLHY GH SUpGDWLRQ H
GpPE&WUDQW TXH OTK\SRWKqgVH GHDPBEHPHKERUWHNWIWY RRYSOUPED \
SURLHV GRPHVWLTXHYV

'DQV OH GRPDLQH GH OD FRUDIQMN ARFBQMROBMLIQPR UPDLY ODUJHPH
UHFRQQX TXH FHUWDLQV IDFW HXUM\HGHMYY LUWLR/GRRHFHR AUV SR
GBUPGDWLRQ VXU OHV WURXSHDX[ GRPHVWLTXHV /HV pWXGHYV
IRFDOLVPHY VXU OH ORX®&XUDVWOGBOWRIQ UpJLPH FDUQLYRUH V
GpSHQGDQFH DX[ SURLHV VDXYDJHV HW GH VD FDSDFLWp j SDUFF
PLOLHX WWRSLBMUWH[HPSOH BRLYWDWY ORXSV V DWWDTXHQW DX
JRQHV SBRWDYQ HQVHPEOH XQLIRUPH GH FD U DF WDMRWLW X HH ¥
HVSDFHV GH GpSUpSDWLIEWYHP L[ HSDNVUBIJIHV DQ VWKW RSELMWMD WYV QR
PRGLIDMHWRQH OpJgqUH GHQVLWHYBW FWUBEB3RUWXJIDO XQH pWXGH L
HQ PYLGHQFH OHV IDFWHNXWHM\GOW ULRY TFRPBHH OD GHQVLWp GIDQLP
OD SUR[LPLWpPp GHV PHXWHV GH ORXSV RX HQFRUSAVEHT®H XWHV K
SDWURG®BUMHGDWLRQV GLIIpUHQWY VHORQ OHV HVSqFHV GH SURL

/H OLHQ HQWUH GHQVLWp GH SURLHV GRPHVWDUXQHY RHWH G p S
HW GpSUp ®XWIR® MLV HQ pYLGHQFH G D Q% CBUDORKLE R UMV VX G H V
.DDUWLQHQ HW DO /D GHQVLWp QK DSOUHRPHWQUMY DOQY DD FHW H\KH
PDMHXMUOXHQoDQW OD GpSUpPGDWLRRDLFHUHSKYQRWPq@® VIH[SULT
SUREDEOHPHQW GLIIpUHPPHQW HQ IRQFWLRBVGHY S §FHIP®IED O LV D
FDUQLYRUH HW VRQ LQIOXHQFH UHVWH GpEDWW®H 7 tUHYYDN H W W
DO

/HV IDFWHXUV LQIOXHQoDQW OfLQWHQVLWpP GH OD GpSUpGDWLF
JHVWLRQ KXPDLQH 3LPHRROWHBLDBPHQW j FHX[ LQIOXHQODQW
GpSUpGDWLEBUYDWLRQ D YWHH QXM FOFQHRMEQUMWHHHQW GpSHQGDQV
PRGH GH FKDVVH GH OTHVSqFH SUpPGDWULFH DLQVL TXH GH OD SU
3RXU OHV SUpPGDWHXUV DFWLIV OWR GW W WD \&B KD RXM H D WR/UR X
RXYHUWV GH JRQH DUEXVWLYH HW GH SKWXUDJH 'BRXW W VDO
HVSgFHV GH FKDVVHXUV j OTDIIEW OH VX FRQYWBNDAHH B@W B K XHO
GLPLQXWLRQ GH OD YLVLELOLWp HW D GRQFVOLHXO® DQHWWGBHI® HVS
/HV UHOBQWRGIVG p S UlpG W VRV KIWQANULHAp RKKX P D L Q H WP B [YWAUHR Q W
UpSRGWK KRPRUHQWIHNV pWXGHV FH TXL HPSrFKH GH WLUHU GH)\
OLOOHU FHUWDLIQ® PRMHDQWRQUDHFWpULVWLTXHV ORF BIOHY DMK GH O
GH FHV YDULDEOHV 'H QRPBARKOME YD O XEHY RQWRLWY HQWUH (
O XWLOLVDWLRQ GHV WHUUHV RX OHV HPW \OXHU HV VT KX H FOMXERRUE B T
OH E@WIDAOHU 'DQV FHV pWXGHV OD SUR[LPLWp pWURLWH HQWU
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EpWDLO HW O KDELWDW GH KDXWH TXDOLWp GV SEXWQIRURWMW \G H
DWWDSRKRKYV OD PDMRULWpP GHV H¥BFH[W SO AD O@LSBRHPLWp GH'
GH SDVVDJH GPH\W RWERIOAMT XH GH GpSUpGDWLRQ GHHQDLBWHX®V
SUR[LPLWp GHV ]JRQHV SURW pJ D ¥MWH/Q GO H DUGNSHISMBMLRQ DYHF
OfDFFURLGWNWPERS®XODWLRQV KXPDLQHV HW GH OHXUV DFWLYL\
OHHQD HW DOEHUGHULBW DO 'RRGUR'ITEXHWU B |DFWH XU
SKYHQW LQIOXHQFHU OfLQWHQVLWpPp GH OD GpSUpGDWLRQ FRI
DWWUD\DQWHYV SRXU DW W SM3pH\GDOMA M JHPI SORIX LDV EWXRIVHQW SO XYV
HQFYLQVUH DIDWLEHY IDFWHXUV WHQO VKRG BWWOXFKHYV

4XRL TXYLOYEEDRAREU BWL GHRUGLHQQDJH GHV W DPMXS HDOXD WIXW WR-
GHV JUDQGV FDUQLYRUHV H[DFHUEH OD YXOQpUDEEROWRQIGHD WIR
GHV HV\S BEMSUpGDWHNXHVWHQPRVHU HW DO ILQQHOO HW DC
$QGUDPQ 7KLUJRRG/BWHDWLRQ GHV GpJkWV GH @DRABGRQH VD
GDPDJH PDQDIHIRKRW FRQVLVWH HQ OfDWWpQXDWLRQ GHV FRQ
GHOHXU SUMRDQ¥EHHQ PDLQWHQDQW RX HQ DPpOLKRIHMRYWY BAWUV T
VIQRQ\PHN®@ VDWLRQ GHRGBRICLWW DM IDoEQ VLPLODLUH OHYV
SRUWDXQWRPDIVRQW GH SOXV HQ SOXNXYRPEHWH SVURBRVHQW GIpYL
GIXBIILFDFLWp WHIQ WHRDWWpPQXDWLRQ GHYY GLXFFSDIFRV GHVY DWWLW
SHUFHSWLRQV QpJDWLYHV GH OKOX8DUQREDD HR AKX OXXYWRKW LL
VXU OD G\QDPLTXH GH OD SRSXODWLRQ GH JHMMQIRQFDUQLYRUHYV

/HV PHVXUHYV GIDWWPpPQXDWLRQ GX FRQIOLW VRQW PLX®WH.GDIHV pH W
8QH GHV UpSRQVHV SULQFLSDOHV DX FRQIOLW GH G W8 @QpGD/OLR (
GHV LQGLYLGXV GJHVSQqFHV GH JUDQGV FDU @RXRULIBD DGR UR I H
OTH[WLQFWLRQ GHV SRSXODWLRQN FRGWW B HOGHWIDTX HORIY WU R §
/TK\SRWKqVHMDFRQWH GH FHWWH VWUDWpPJLH GH QBYWLRQ YD/W
GLPLQXHU OH FRQIOLW /H IDLW GH FLEOHRHBNUWWLQYWSGGBDIQPH (
GYHVSqFHV HQ GDQJHU RX UDUHV7UHMMHY D Q G/ H DUIW WIRIQN V p C
FHUWDLQV LQGLYLGXV SDU FRQWU{OH OpWDOD QRIXT3BU WH FRQORIF
IDORQ LQVWDQWDQpPHGH IPBRRY WVROWQPD VRS X pVRXQEMND DQ p
GLVSDUGWH\RSYFHV FRORMKNBMWVXSLDO RX ORXS THODBVERQLH
F\AQRFHSKBI®@XV :RRGURHW DO HWFGH IDoRQ SOXV JORHEDOH SD
GLPLQXWLRQ GHV DLUHVUDHQBBEGHR¥S@H¥QUQLYRUHY 3DU H[H
OH FRQWU{OH OpWDO VRXWHQX S D UDUDHV WRMBYLHEHUPW QWL B B G Kp €
$PPULTXHREX j TXHOTXHV JRQHV GX OLQQHVRWD HW GX 7H[DV G«
F /HV RXUV EUXQV OHV O\Q[ HW OHV ORXSV RXQWRSH GBHoRQ
Of2XHVW j OBPHYRqBE&KDSURQ HW DO 5LSSOH HW DO
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F /HV MDJXDQPWKHUDRR®FDXYNVEWBPIXOH UHVWULFWLRQ GH OH)
JPRIJUDSKLTXH HQ $PpULTXEX&H GWODOGH AMVCGH[HPSOHV SOXVLH:
RQW PLV HQ pYLGHQFH XQ HIIHW IRUW GX FR QW DVOLR Q yWIHD JWDWD
FDUQLYRUHV YLVpV SBKDBHWBHVXUHYV

'H SOXWOBNRQW FRQQHFWpPHVY HQWUH HOOHV DX WUDYHUV GHYV
OHXUV FREIHXY{OHW HQWUDLQHU GRB pRLR/MIGEVERORPH®NW GHV LQG
HW GIXQ SKPQRPQGQH GH SREXDWILLAR@W BUOIOMY X Q WDIKY LR/ FTHRH V
H SHUPHWWDQW SDV OH UH QRJMYGNO O P IPIHEDW IGRIQ PESIOHHF WU DWQ N H W
PRQWMQUW FRPPHQW OH FRQW®R{Q H BPRQ WBQ AKX RXYpNP XQ
SXDMHFWDQW OD SRSXODWLRQ GH OLR®QVHNMMKW\DG H FELRQNG X U HN B}
DXVVL HQWUDLQHU GHV GpFOLQV IRUWV GH SRSXYOBGM\\NQXFIWKLRE
GHV LQGLYLGXV DX QLYHDX GHV IURQWLQUHV GHV ]JRQHV SUR
':RRGURIIH DQG *LQVEBU.DLOEHXUNYGLYISFW GpVWUXFRXSHMW OH\
VRFLBKH]VORXSDYRULU GHVLHIQHWWOWOINY FDSDFLWpV GX JURXSHFH
GHV FRQVPTXHQFHV ERPWHWKIQG®OH JORESDXIJPHQWDWLRQ GX QI
GYDWWDIK®IXV DQG 3HHEWKN] FHUWDLQHD YWD QGD )X ORQWDWLR
LQIDQW SKIP®XWYD FRQRARROWMH\ HW DO .HHK QH B R¥\WM WDLAS J H
HW DO /H U{OH GX FRQWU{OH OpWDO GDQV OD FRH[LVWIHQFH SHX
7UHYHV DQG TDXMHVRQSHUPHW GH GLPUWHIRQWLY THHVI KMV
GH EUDFRQQDJH 7UHYHM/BQBVLIDBRIKMWIRGH GHUQLHU SRLQW HVW
GLVFXWp GDQV GIKIDIMWWNWHI D WEPKpWpURJIpQpLWpP LQGLYLGXHOOH
SDU H[HPSOH SHXW rWUH SULVH HQ FRPSWH GDQV HOM GIHVWLR
JUDQGV FDUQLYRUHV SHXYHQW rWUH FRQVLGpPUpYGERRBMVFH T
SUREOyXKH) LQGLYLGX GRQW OH FRPSRUWHRHGWGBRHIUPBOWLRXO |
HVW SOXV HUYRXGIDWRVQEUPRW\Sp WHP SRUHO O H FSHIQWHMW G YW
XQH SUPGLFWLRQ GHV OLHX[ HW GDWHV GH VHRHYWWBODXHMORX
OpV8BIEW GDQV GH WHOOHV VRIXDWRRQWIIVFIBG Y WYDHEBEOH IR U\
OTLQGLYLGX FLEOp HW DX[ FDUDFWHHPSO®HTGKY OGR[ FHR® | U DK
SUpFpGHPBRQMUY HW DO 3D UIRL&R @@ BF B MAL\Wp OPMPDA H
GpFOHQFKHPHQW OLFLWH GH UHSUpVDLOOHV GH OD SDUW GHV R
VXU OHXUV HYBYFHWSq@HYV GX JRXPHUQBRPQMWFLWHU XQ UHWRXU
SRSXODWLRQV ORFDOHV WRXFKpHV SDU OH FRQIOLW

/H EHVRLQ GH TXDQWLILFDWLRQ GH OJHIIHW GX FRQWHM®H OpW
LQGLVSHBWDEDHVW QPN VpBHEGHR L QGLYLGXV GRLM dR QHFW X
ULJRXUHW\VEDVpH VXU GHN QS UHXWB WHW DO DRLP DRYWQW G
SDUIBRNODUpV @RPWPRIE OFPHR UV TXH OHXU FDUDFWQqUH DW\SLTXH
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H[HPSOH FHUWDLQV LQGLYLGXV WDXHFE&XWYHGBWLEQRSR P FIHPW QMNV
SURYRTG¥WUGpJKWV PrPH LPSRUWDQWYV VDQV SRXU DDMMDIQW SUp
QpFHVVLWDQW XQH LQWHUYHQW LRQWJIIHA G HG B HRIDRUI DYHR/U pIW XV X
GDQV GHV RSpUDWLRQV GH FRQVEY{®ISO LFHD WL IR\D SH@W/ LXFORERIPUY
7JUHYHVIDRIXWRBYHV /LB SRV LIGXX VPOHFWLI GILQGLYLGXYV
GHV SRSXOBWWRQRRLQ VTXMSREMWYDEXWUHY W\SHV GH FRQWU{OHV
OHV pUDGLFADMWLIRQDVQG TDHMHVYRQ :LHOJXV DQG %XQQHO |
3HHEOHYV

/JRUVTXH OIDE® iDEMV SRSXODWLRQV GH JUDQGYV FDUQLYRUHV VR
OD FRH[LVWHQFB SPXRQWHWSRRUDLUH GX FRQIOLW SDU pUDGLFDW
SRSXODWHREDH SOXV REMHFWLI HW UpDQINHWH YV 7 USIQ H i DDD@®R® 1 D X
GH UpGXLUH OD YXOQpPUDELOLWpP GHV SURLHNV®REBVPLNVHXHY B
GH WHFKQLTXHV GH JHVWLRQ QRQ OpWDOHV 8Q JUDQ®RQRPEUH
QRQ OpWDOH FRPPH OHV PHVXUHV GH SUPYHQWLRQ U@BXONDYL Yt
/TXQH GHV BUMPEQLTXHV SHYWHQ LSYIHRW HFW L R QO BBV T WHJ FOX-B\H
EHUJHUV VROQW U pY WRWYHQW PRLQV GH SHUWHV TXH GDQV GH
.DDUWLQHQ HW DO YDQ %RPPHO DQG -RKQVRIQSO®W YDQ (H
JDUGLHGQNPHW GIpYLWHU OHV SRLQWYV FKDXGVX@H CapEI IGROQV C
FOVXUHV pO HRFIWQY IGIHpSHWRWpIJHU OHV WURXSHDX[ GXUDQW OD QXL
(Q UHYDQFKH VHORQ OH WHUUDLQ HW OTHVSQqFHGEHD JWRQIBW FLC
SHXYHQWXWUOHYRKOHY IpGR@W OHV FDSDFLWpV j VDXWHU HV
FRQVPTXHQMWMHY¥O{WXUHV GRLYHQW rW U H ROIBERIUHRD Py WDIDD HTH P <
PRLQV GTHIILFDFLWp VXU OHV FRHGREVERL \D H% UKW HQ PIRAHHU HW
JUDQN HW DQHXpOHFWULILFDWRQRISS BWEHORMFH SOXV IBIWRWDEOH
PRQWHPHFDFH FRQWUHLDENVVFADRWHHADAQ[ HWOOMY RROQW GIDXW
SOXV HIILFDFHV VXU GHV SHWLWV WURXSHDX[ HWG VX Q QDHW BN
GIDXWDGWUSRX®BQWLO HVW FRPELQp j GIDXWUHV PH\OHJHV GH
FKLHQV GH SURWHFWLRELHW GH WD® XGRIMXHO DQG -mKQN R
GRPDLQH GH OD JHVWLRQ GHV FRQIOLWV OHVRPK{LWGERGH SURV
©OLYHVWRFN JXPUGRPRQWKGRW DSHUPHWVOHQ GpWHFWLRQ HW OfC
SUpGDW H X U MILEOWL HTUUEMHHSW IVR WP ZWRHOA W

/HV GLVSR\ISW DMK SRWAX D UpXVVSWIHQRBXGQH GDSSHMMHWLVVD.J
FRQGLWLRQQHPHQW DYHUVLI GHV WURXSFDX)HSDV ML VEBXIHGD
FRPSRUWHPHQW SDUWLFXOHB W LSS@¥W KWHTK DX@ HF RRQBH. W LR QQHP H (
DYHUWLLIW LQWQUWRYHPEOH GH WHFKQLTXHV YLVDQW j PRGLIL
FRPSRUWHPHQW LQGPVLUDEOH VSpFLILTXH SDU HLIQRBESOMHGXVDW
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FLEOpPY UHSRWI$ SAXWQWIXYDYNRFLDWLRQ QpJDWLYH HQWUH XQ FF
H[SpUAHBE® QV O HVSRLU TX LOV HQWUDVQHQW XQH UpGXFWNRQ j
6KLYLN HW DO 6KLYLN ODUWLQ TX LU HW X M Q W DOM W IGH
GH FHV GLVSRVLWLIV QH VRQW SDWDKRRR GHIHHWF RIISHIGN U H
QRPEVHX pWXRGWLQFLSDOHP @®Ws IGHHY OMESRVQG LW LR Q QHPLH W DY
VXVFHSWLEOH G rGVDUQHV ERHUWKIDMBIHRVQ V L \EDQ R VRMBHRUPAW p VRXOHY pHV
FRXUV GHV H[SplOLB®GFRYXWEPDQPHPDX[ VH IDPLOLDULVDQW DYHF
UpSXOWIQWUXQQPIWEXKHUpV X @RQWW HUPH 6KLYLNLHWOBIOIDLW TX!
® SOXSDUW GHV UpSXOVUIWDBRYGHEDIWL@MRUPW HGLVSRVLWLI X\
TXH OD JRQH SURWMPHI pGHKHOICNHHW DO

JTRXUV EUXQ HQ (XURSH HVW XQ FDV GYIpWXGH FRUUHROSBEGDQW
PpJDIDX®QW OH UHWRXU SURYRTXH GH IRUWV GpEDWW HW UpDF
GpSUPpGDWLRQ VXU OHV WURXSHDX[ GRPHVWLTXHRQ@WDJBPHGW G
GH OT(XURSH GH Of2XHVW 'DQV OH EXW GTXQH \DR gD HRRUDWLRQ
FKHUFKp j PLHX[ FRPSUHQGUH OH SKpQRPgQH GH OD GpSUpGDW
FDUQLYRUH GDQV OHV PDVVLIV GH Of(XURSH GH OUEYHVW GRQW
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2EMHFWLIV GH OD WKqVH

&HWWH WKqVH D SRXU REMHFWLI GIHQWUHSUHQ G WH VKIDXU ¥ W X C
ELRWLTXHV HW DELRWLTXHV FRQGLWLRQV HQYLURQ@QHPMWDPWBO H
OH FRPSRUWHPHQW GH SUpGDWLRQ FKH] OHV FDUQLEWRUMWQ/HV S
(XURSHOGRAXHVW UHSUPVHQWHQW XQ FDV GIpWXGH FRQFHQWUDC
SRSXODWLRQV GH JUDQGV FDUQLYRUHV HW OH\GFRED OLWVHW TXH
SKPQRPQQH GH OD SUPpGDWLRQ GH OfRXUV VXU OHVKMORXYHD X[
VSDWLDOHV SD\WDJH GRPDLQH YLWDO LQGLY LIGXWMIBU BIQWQ WHESR
DVVRFLPHV j GLIIpUHQWY QLYHDX[ GTRUJDQLVDWLRK VEQ QEVHG X

GRQF IRUWHPHQW GDQV OH FDGUH GH OD WUDQVIRUPTDAIGRIQ GH

GIDSSRUW GH GRQQPHV WHFKQLTXHV HW VFLHQWLILTXHY SRXU
FRQIOLW GH OD GpSUpGDWLRQ SDU Of2XUV EUXQ VXU OHV WURX.

/H SUHPLHU REMHFWLI GH FHWWWH GMK ¢\DHU DEVMADRBLIVBKEGH-Q \@ DI LH U |
GpSUpPGDVBLRIQUHIAKHYOHY VSDWLDOHGHW LW IBDRS\R BiH ERWY DY W

GRQF GYLGHQWLILHU OHV SDWURQV VSDWLDX[ G @& DOV Gpts WHFPISW L
DX VHLQ GH OD JRQH GH FKKYNXFKB@R EOMVHERPHN\RLTXHV 6L OHV
LQWULQVgTXHV HW H[WULQVgTXHV TXL IDYRULYV HQWH®HV RDWW L
SPUHQQHV RQ VIDWWHQG j FH TXH FHV SDWUR QVHWS B W QB HGQRA |
X® IRUWH LQWHQVLWpP GH GpSUpGDWLRQ &RP PRIXGD QW G BUW X M
DPHULFRUNORUGR HW DO QRXV FKHUFKH BRQQ W FLFK DX GV
GKRWVSRRXVIR\HUV G fHNVEPIXPHGDWLRQV H[LVWHQW HW OH FD)\
PEFKHOOHV VSMHOREP GUGHWLTXH WHPSRUHOOH LOV VIRUJDQLVHQ\

/IHV SDWURQVHPSRWHR®Y GH GpSUpGDWLRQ SDU Of2XUWRBWXKQ VXI
DVVRFLEWHY FDUDFWpPULVWLTXHV ELRWLTXHV HW DELRWLTXHYV

FKHUFKHURQVLGRQWLjLHU OGH[ULDWWRKHY HQYLURQQHPHQWDX]
VWUXFWXUHU FHWWH GLVWULEXWLRQ VS IDIQRW &K RTUHDCRONHL IG.HW
'H SOXV GX IDLW GH OfLPSRUWDQFH GX FRCHOQWX&HHGPBUQB D R/Q
OD SRVVLELOLWDpPGEHTHAVUDIGRDWWRRRY j GIDXWUHYV FRQWH[WHYV Jp

(QILQ OHV IDFWHXUV DIIHFWDQW OfXWLOLYVDWHXRRQ SEGHEK YCHIE W ED XN\
MRXHU XQ U{OH GDQV OD FUpDWLRQ GH FHV SDWURQVV /H EXW
GILGHQWDIHHARRFERUWHPHQWVVEBPUWMIPPKHOOH LOGBSRI&GHKNOOH
SUpFLVLRQV VXU OD FRPSUpKHQVLRQ GH OD(NWRMEWXRHQ &H\G ]
OH FDGUH GH OHXUV GpSODFHPHQWY LO VHUD LPSRUMDXHW GH
GH FHV ]lRQHV GTHVWLYHV RX GH FHV SRLQW V FF® G FHYVNMW B D HIF
VIHIIHFWXH DX WUDYHUV GYfDXWUHV W\SHV GH GpSODFHPHQWYV
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'‘DQV XQ GHUQ LAHIWYp YWHOPIDWLRQ GH OTHIILFDFLWp GHV PHVXUHV G
KXPDI+xQUDQG FDURYWRHHHFWXpH DILQ GH FDUDFWpULVHU OHYV
GLIIpUHQWHY PpWKRGHYV DLQVL TXH GH FRQQDVWURKQEIRKWMUDSRC

yLJ '"HVFULSWLRQ YLVXHOOH GHV REMHFWLIV GH 68U Q@XRBNYWRNWHG
UHSUpPVHQWHQW OHV FKDSLWUHY FRUUHVSRQWHE @3RG H G \GW H BV IS4\p
YLVLEOH GH FH FRQIOLW j OfpFKHOOH GX SD\VDJpY BWXDWORQSEBEX A
FHV VFKpPDWWRQ®OMY GRQW OHV DWWULEXWYV GX SD\\ DWW D,T)XSHR\K &
i OfpFKHOOH GH OD SRSXODWLRQ HW GX SD\\MDUSIDFBIUS® M VO ISHIPG VY
3DU DLOOHXUV OHV MIXRIXSH®WXQ KXRP WRWEH GH JHVWLRQ SDUWLFLSH
LQIOXHQFHU OHV VFKpPDV VSDWLDX[ GH OD GpRGLYDEXRQ GHV (RAUY
DX[ IDFWHXUV ELRWLTXHV FUpDQW OHV SDWWRQVJ®REDECHVOEM BpW
OpWDOHV GX FRQIOLW GpFULWHV GDQV QK FLKIDSA MAHRQ W GH | AIF W W
WUDYHUV GH OD PRGLILFDWLRQ GH OD JHVWLRQ GHV WURXSHDX[ ,9
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/ID UHVWDXUDWLRQ GHVY SRSXODWLRQV
(XURSBH FDV GHV RXUV EUXQV GT(XURS

IHFDV GH OTRKQV(EUR®H GH Of2XHVW HW SULQFLSDOHPHQW G
3\UpQpHV HW GIHVDOQHOWHYOKVLHXUV FDUDFWpPULVWLTXHV FRQ
LPSRUWDQWHYV S DpFR¥XHSD WWREBH FRQVHU Y D WR R [ \HWH & BIM
EUXQ HVW j OfpFKHOOH PRQGLDOH XQH GHV GHX[ HMBYRMHV GT
&RQFHAWB@U ON(&DGUPLI ,QWHURDVIQR®Q IRU WKH &RQVHUYDWL
/JHV SRSXODWLRQV VRQW VXIILVDQWHY SRXU OHHPDQQWLHQ
UHYDQFKH OD FRQVHUYDWLRQ GX SRRO JpQpWLTXH HV®HLQGLV
FHWWH HeJStgFHW DO 6ZHQVRQ HW DO 7 BEHOWOFDW DI G ¢
GRQF SDU OD VDXYHJDUGH HW OD FRQVHUYBW ISRRG X3HD W IRKQWH B
3\UpQpHV HW GHV $0SHARQRF GRIFWDD®HHVYRLY GHV FDV GTpWXGH
FRPSUHQSKWERPHQH GH SUpPGDWLRQ GH WURXSHDX[ GRPHVWLTXH)
PDLV pJDOHPHQW GHV SRSXODWLRQV j IRUW HQMHX GH FRQVHUY

ID SRSXODWLRQ GITRXUV EUXQV GHV 3\UpQpHV

/HV 3\UpQpHV VRQ\EHX©RRDAELPVHQWDRQME XHEHQVLWpP GH SRSXC
KDELWDQWDMUNMPLQ HW B®QH RFFXSIHWURRSpPH HQ IRQE@® @GHIV YDOO
VIp\GHIAXU OD ITURQWNVEWDH QBRDGFRLQ VL TXG] ROJI$ Q GRERMS UHQ G
GH JUDQGHV YD/PGQWWDBI@QHB FHVFDUSpPpHY GRQW O DOWLWXGH VH
/JHVRIUTWYV GH IHXLDAXY KOWBKYQFRH UF XARXOWEBMAD SXEHVFHQV
HWH RQLIQUHYV $ MDD\ @YWEIFBDVHD DHEIVQ XV VX O HYWIIWHQWHQW C
PDMHSDWWLH GX GDRRESH GTLPPHIBAHV)LI/D YpJpWDMARRQ G
HVSDFHV RXYHUWV HVW FRQVWLWGHUK B G R FRHEHOR @REXKYGUWLR @ V
IHUUXJLBWXBOHXHW VIDAFLIH XP PDUGH\D\OXXW G HP G D O W)LLW X G H
&HV HVSDFHV RXYHUVOGHYORFIWW.YLWp SDVWRUDOH WUDGLWL
WUDQVKXPDQFH TXL LPSOLTXH OB FHQM MLRHV VEOH VARIQPDLGUHV (
GRPHVWLTXHV DPHQpV SDU OHV EHUJHUV GDQV OHV PIRRMQDJIQHYV
DQLPIVX[U OTHQVHPEOH GH OD FKDVQH 2XWUH ODRBRWWVYLWp
GDQV OD JRQWRGWWIBHSQWHRUHWPEWYPHBWHWHY FRPPH OD FKDVVF
HWD UDQGRQQpPH SPpGHVWUH /HV 3\UpQpHV RQW pWp pYDOXpV F
EHDXFRXS OAXKDEDRWDWp SRXU OJRXUV EUXQ ODUWLQ HW DO
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/D SRSXODWLRQ S\UpQpPHQQH GYJRXUV EUXQ VTHVW TXDWL pWHLC
SRSXODWERQLJ IDLEOH WWWDNBWPQpHY 2FFLOHQWD GIDXWHV
3\UpQpHV 3\ $MDpHYW LD XHD\WKVH GX GpFOLQ GH FHWWH SRSXODWL
OBUpPpOG¥®W YRORQWDLUH SDU OD FKDVVH RX OH EUDFRQQDJH GX
VXU OHV DFWLYLWpV KXPDLQHYV W/H OWBIW TXBQ®PRFWLRAMW @ S0V & F
HW GH OD 'LUHFIVIGRD FDELWRW. Vp GHVY WUDQVORFDWLRQV GYLC
3\UpQpHV DILQ GH WHQWHU GH VDXYHJD U GHI\S UFHHRAGRKHF VSHREIX O D W L F
RQW HX OLHX GDQV OHV 3LUp @O0 BV QWIDBOHOW QR\DX GH
SRSXODWLRDUWWH L\QUW/WEQVBWREDWERQWLQXp GH IDHRQV SRQFWX
HW SRXU XQ WRWDO GH LQGLYLGXV UpBQUYOQREXLWYV
2FFLGHQWDOHYV 3RXU OD S RISOEDMIWL B RE XFHELVGHHP®R\DWH Q L U
GH SRSXCTRWNVRGAPWD QW FHOYL EWKPIPWHE BN VMY GLVSHRXDEOH
PDLQWLHQ GH OD GLYHUVLWp JpQpWLTXH DLOPMHTYR\BX SRROXGH
OH GHUQLHU LQGLYLGX D\DQW GH VRQ SRRO JpQpWLTXH Sl
DXWRRIQH HW QM FIRKGWGHDIT PKOHV SqUH HW ILOV

)LJ '"HVFULSWLRQ YLVXHOOH GH OTKDELWDVWE GXY GDRVHY/HEFRRAH WY QL
GH ODUJHV pWHQGXHYV RXYHUWHY DYHF PDMRULWD L WGRRGHQNW RBXV SH
DUEXVWLYHYV

*UKFH j FHV WUDQVORFDWLRQV OD SRSXODWLRQ G YR¥FWLIEUXQV
DXJPHQWHU DX ILO GHV DQQpHW BXYIXNV MOWHBRQ WHNDWXW HV
PDOJUp WRXWRQR X EBFPPH ® DYRUDEOH 2L QIDWEHAW DYWH & BIEMMWWHD W
SRSXODWLRQ S\UpQpHQQH UHVWH GRQF SUREDEOHPHR® OD SC
QRPEUBGXLW OD UHQGDQW VHQVLEOH DX[ DOpDV GpPRJUDSKLT
SRSXODWLRQ SUpVHQWH GHX[ FDUDFWpULVWLTXHV SUPRFFXSDQ)\
LVROpPYV MXVTXIHEBW GRQF LQGpSHQG BIAWE BIK NG WRG B DSKH. THHP
DYHF XQ QR\DX RFFLGHQWDO © UHOLFWXHO @ FRPSRVpHO@HT XHP
SUPpVHXQWHRUW ULVTXH GH GpSUHVVLRQ GH FRQVDQJXLQLWp OL
IRQGDW HMBW R®X BRI YMD\WQL HW DO
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&RQIOLWY GH FRQVHUYDWLRQ HW ERSOQI/DWLRQ S\L

/D UHVWDXUDWLRQ GIXQH SRSXODBWRQRK QphBHEDH GHRBES R 0BUNK Q \
H[WpPULHXUV SDU GHV UHQIRUFHPHQWY HVWHOEHSBR®OVHU YREMLR
/H SUHPLHU REMHFWLI GH Of(TXLSH 2XUV (RVVEHH® BIHLBI® ) D Wq
6DXYDJH 21&)6 HVW GH GRFXPHQWHU HW GIpYDOXHU Q¥pWDW G
TXH VD UpSDUWLWXB @D SIPWLBGHDIDLUH GH SUpVHQFH GH OfRXL
HQ PR\HQQH | NP&H FRONWDWIIHFWXp DX WUDYHUV GTXQ UpVH
EpQPYROHV HW S U ROIH \BWYRDQH G\ X Q GFRWP HW OH VXLYL V\VWpPD!
OD SRSXODWLRQ GJRXUV SDU L OHV LWLQPUDLUKBX SE@&HEM UHV
IDORQ VWDQGDUGLVp HW KRPRJgQHDXW RPBDW LDTSXGDU HILpGS D USKIRWW
KRPRJGQQHV SIPDVWRMNQVHPEOH WRSRJUDSKLTXH GplLQL SDU OH
FKDTXH PRLV @®ROQWDREVWL OD YpULILFDWLRQ GJLQGLFHV RSSR
REVHUYDWLRQV GLUHFWHYV RX OH UHOHYp GJYHPSUHLQWWY SDU
SULQFLSDOHPMHFEWHU XQH H[SDQVLRQ GH OD JRQH XWLOLVpH
H[WUpPLWpV GH OYDLUH GH UpSDUWLWLRQ &H XUpV¥RDXVH REW |
UHFRQQDVWUH OHGRQWVFHIN EPRIOUNY VRQW FRPPXQLTXpV FKDTX
% XHOMOLQ LQWHUQH Of(FKR GHV 7DQLQUHV

*

)LJ "\QDPLTXH GH OD SRSXODWLRQ GIRXUV BHERQWGDQNUOH§ V3 Uldm
HW O1$QGRUUH GHSXLV /HV pWRLOHV UHSUpVHQWHQW OHV DQC
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/H VXLYL RSSRUWXQ LMV H DOHARMICSKYYGHUKXKWY HITHFWXpV SDU FHW
$YHF GH VXUIDFH SDVWRUDOH DX VHLQ GH OD JRQHDEHNUpPSDU
IUDQOMDMIVFRQIOLW GH GpSUpGDWLRQ HVW IRUW HW\WD WHYWRHQRV S L
UDFFHSWRWDRE® GH OJHVSqFH /RUV GH OD GpFRXYHUWH GTDQL
EOHVVpV RX GH UXFKRQ IRV UYRHYWWRPEUDWLRQDO G LQGHPQL)
POHYHXWHWVHEMHUJHUV VLJIQDOHQWD GHYWG/R 8 P DOH2 8 %S HUWV VRQW
DORUV HQYR\pV VXU OH WHUUDLQ DILQ GH UHP S8 IW KRP RRGQHNV D\
$QQH[HBRXYPULSIOKWLHXUV FULWQUHV SHUPHWW IDDWE@SE FWQRIQU P H
DLQVL TXH OJLPSOLFDWLRQ)GH O PRXUNHGHRQN O/H \8 pGKWGRPPDJH
UHQVHNMI®PXVLHXUV LQIRUPDWLB GI\WP SQDENBHQWDEBW\GRPPDJHV

OD GDWH HVWLPpH GH O DWWDTXH OH FERROFHUHDEDWQL PR K[ GHRP
UHOHFRRSOpPPHQWDLUHY FRPPH OD UpFROWH GTHBRILONN GIMR XU
FRQVWDWY GH GRPPDJHV SHXYHQ W DQ@W® UNXK HWGJS B PN WRMR Q SD U

PRUW QRQ OLpH BRXSWH GQ ®pWHUFFRQME GH OD

)LJ &DUWH GH OD UpSDUWLWLRQ GH OfRXUV EUX@S®DIQW 6 MV O3NYG
SpULRGH /IHV FDUUpV GH SUpVHQFH RQW XQH UpVROXWLIRQRQH G
IDWLR@DODUpHQpHYVY 313 /IfpWRLOH UHSUpVHQWH OD FRPAXAQMHHEHY SUHPLHUV O
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)L  3URFHVVXV ORUV GIXQ GpJkW VXU OHV DQLPDH GRRDDWW V TIXIHD\
GPWHFWLRQ j OTLQGpPPQLVDWPBRWDH\O IBWJkOYRXUNLEUXQ VRQW LQ
WDQGLV TXH OHV GpJkWV FODVVpV LQGPpWHUPLIQPVGMR@WW IpY¥ B DK
OTLQGPPQLVDWLRQ

/ID SRSXOIMWMRXRY EUXQV GHV $OSHV RFFLGHQWDOH"®

/D FKDVQH G HRF BIOGHIYW D OGN WH@W HGHGOD )UDBVW X @RENGW UL FK F
SDVVDQW SDU OH QRDUBGRYQQWH @KW RIQR P HIG X 7ADHRWHQG pW X G
FRPSUHQG OHV $OSHV LWDOLHQQHV )LJ HO\WW. GLHH D S\WWD OQ.B |
UpJLRQ DOSLQH HVW FDUDFWpULVpH SDU XQ WHUULCPDQNDFFLG!
PpPGLWHUUDQpPHQ DXWRXU GX ODF GH *DUGH FRQWDQRQW D® & D
DXGHVVXV GH OD OLPLWH GHV DUEUHV /HV FRPRXQPL[ROO\G]EM |
G (XURBUL[ GHFEGRID XV VE® OKMW IRKNEDOSLQHV SULGWHWSESLFpL
FRQWWHQW OD YPJMWRWLRPLODLUH DX[ 3\UpQpHVY HQWUH OHV S
JUDQGHV SUDLULHV UHSUpVHQWHQW OD PDMRULWY GMHYVHMSDFI
FKDUJH SDU XQH DFWLYLWp SDVWRUDOH WUDGLWLRQRHOOH D
PLJUDWLRQ VDLVRQQLgUH GH FHQWDLQHV GHEPUGBUNUVD@N BriN
SKWXUDJHVY GH PRQWDS@HHY DSSUR[LPDWLYHPHQW GH MXLQ j R

8QH GLVVLPLOLWXGH IUDSSDQWH HQWUH OHV B\UpHD p KO\D HOMH @\HLWA
KXPDLQH HW j OD GHQVLWpP GHV LQIUDVWUXFWXWHW p' K@V DAIH $
HVW HQYLURQ IRLV SOXV LPSRUWDQWH TXH GDQV YOHNWV 3\UpQ|
URXWHV YRLHV IHUUpHV HW YLOOHV VRQW FRBQRNQWHN\ H\D DKV
RFFLGHQWDOHY OD YDOOpPH GH O $GLJH ]RQH FHWUNPH SMHUOL
O DXWRURXWH $ HW DEULWH pJDOHPHQW OHVHSOMVSIURG GHVC
REVWDFOH j OD FRQQHFWLYLWp GHV KDELWDWV SRXW ISOWX\HW X U
DO

&HWWH SRSXODWLRQ FRXWIGH XH 6 DRQHOD SURYLQFH GX 7UHQV
FRQQHFWLYLWpP DYHF OHV DKW UH\V CSBEXDDMGLIR/EH IDQIRID GH Pk
$XWULPBRH BW YHQXH GTDGWBKMARIBLUPLBXYXODWLRQ GJRXUV EU:
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OHV $OSHV GH OD SURYLQFH G XFRPHBRMMRIQQ L, AVDRDE HY HERM HW

DO $SUQV XHJWILITXBMIBRMH SRBXFRPWHRQD SRSXODWLRQ 3\Up
PWHPHQIRUFpH SDU OD WUDQVORFDWLRQ GH RXGDQ\D R ¥qPBI UHX
GH SURMHWYV HXURBQMDIWROWWLTXH HVW PRLQW X FEODAD \8 HVX
3\UpQpHV FDU GH DQRMARGHEDWHXUV HVW SOXV LIPLSIBMW D QW DSIHUP |
GHJHSURGXFWLRQ HQVDSIS D QE@MWHYYWVLEBRUWDQW GH QRWHU OH\
OHV SRIREDWQPHQQH MWRXOSLEUWXQV FRASRWHYBMIQWQGH SDUWL
GILQGLWQRXYQHV UpLEAHXWREXLWY UHSRNAKQXUXEMVHW GHV SUR
VLPLODQAMWWGRPPDJHY GHVY DWWDGRRWVAWXUT®H FRGEG SBHUBAELWHHWS R X
SRXYRLU HQVXLWH rWUH LQGHDP GLUMoH QWY RWQHE KP LD WKRAD THHV U
OYXWLOLVDWLRQ GH SDUFV pOHFWULILpV HAVK LGS UBWHTFMH. O |
JLHX[ GTXQH DFWLYLWp SDVWRUDOH WUDGLWLRQQH@OHVpYHYV PLC
SDU OfDSSDULWLRQ UHODWLYHPHQW V\QFKURQH DX GpEXW GX |
PLOOLHUV GYDQLPDX[ GRPHVWLTXHV GDQV OHNVHWW R XERATEM[D O W L
SUPVHQWY HQ PRQWODR\QGEp BXWGDXQVD | |LBRXESVOMRPEUY EUXQ FF
SPULRGH UHFRXYURHOEX SIXWWLEBH OfpOHYDEH ®HD QRYPUV RIQW G
OYpWDEOLVVHPHQW GHV VXEDGXOWHV VXU OHXUV QRXYHDX|[ GRF

Fig. 7:&DUWH GH OD UpSDUWLWLRQ GH OfRXUV EUXQ G DSPW IORHG/HS$O S Hh
FDUUpV GH SUpVHQFH RQW XQH UpVROXWLRQ GH NP
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/IHV PHVXDWWEEXJEBWLR GpSUPGBWHFER/LRQ GMN WU

LOQBELVDWLRQ

/TDFWLYLWp SDVWRUDOH WUDGLWLRQQHOOH HVW IRK@HPHQW
LPSRUWDQFH VRFLDOH HW SDWULPRQLDOH /H FRQIDAMM RGIVRQV
HQWUH JUDQGY FDUQLYRUHV HW DFWLYLWpW XXPLD phQHELED@M FO
OD SRSXODWLRQ GTRXUV OHV FRPSpWHQFHV S\UpQpHQQHV S
H[LVWDLHQW 3DU H[HPSOH HOOHV RQW FRQGXLW jKOABI WD WLR
SURWHFWLRQ GHV 3\UpQpHV )LJ F RIR@XHVIDLF DX LAVD $SRKW UIDDD B
GHV DQLPDX[ GRPHVWLTXHV FRQWUH OHV JUDQGV SUpGDWHXUYV
'pVRUPDLV OHV SURFHVVXV pFRQRPLTXHV | OD WV XNVHYAKR-SPGIQW D
GILQGHPQLVDWLRQ 3$& GHV pOHYHXUV WHQGHQW j DXJPHQWHU

)LJ '"HVFULSWLRQ GT1XQ FKHSWHO GH EUHELV WDHDVGE RQ® BIDWHK.
WDUDVFRQQDLVH HVW OfHVSgFH SULQFLS@HVGHHEBBWRWX ROXHFKHNC
WURXSHDX[ S\UpQpHQV HVW OD UDFH GH FKLHQH®K I$ \GFOV\QWFWH. R @ \ LDp

/TLQGHPQOVBIWWREDY OH VHXO OHYLHU pFRQRPLTXH PLV HQ SODF
FKDSLWUMQV OHV 3\UpQpHV XQ DSSXL WHFKQLTXH j OD PLVH
SURWHFWLRQ H[LVWH /D SDVWRUDOH S\UpQpHQQH D\DLRPLDWLR
TXH OfDSSRUW VXSSOpPHQWDLUH GYDLGH ILQDQFLqUBHWRXU OF
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FOYXUHV pOHFWULILpPHVY RX OfDFKDW HW HQWUHWHWQUEWHFKLH
EDVpH VXU GHV FDUWHYV j pFKHOOHV WUQV ODWIHWpPSQQH[HYV
PHVXUHV GJLQGHPQLVDWLRQ SRXU OHV SHUW HWHGXHNVDX ] DIUDH
ILQDQFLQUH SRXU OD SUPpYHQWLRQ GHV GpJKkWV QYpWMHMPW D XF
GH GpILDQFH (Q Y% RQW pWp GpSHQVpPV SRXU LQWGHPQLV
GRXEOH HEBRXU XQH YDOHXU GH Yy

/HV PHVXMHVpVROHWLEAQIOLWY VRQW POOCAWHSROFYK D S RMWAU HL Q W U
FROQWLHQQHQW HQWUH DXWUHV OHV PHVXUHV GIDWQ p&XDWLRC
WURXSHD®RVY OHV 3\HW @MYV OHOHYOSHMFLSDOHY PHVXUHYV PLVH)
OHV FKLHQV GH SURWHFW LRG@H A W UL HRVP\BHD BIFY SCOHD B LOMH VWV P H V)
VRXWHRXWH GHV ILQDSAHPHQSWIQM[HPSOH OJHQWUHWLHQ GHV |
PDWpULDX[ SRO{W)>03BM DLOOHXUV LO H[LVWH GHV DLGHV KXP
GIpYqQHBHQIWAGDWLRQ UDSSURFKpV GDQV OH W/HIPW VU DIVW 68 R AR @/
GHV GHPDQGHV SRXU FHV PHVXUHV OD JHVWLRQ DLSQMLV THH OD
FKDUJH SDU GHV RUJDQLVPHV GLIIpUHQWYV

(Q JUDQFH OHV 'LUHFWLRQV 'pSDUWHPHQWDOHM G HVWAHIULWLMPRQ
GHV GHPDQGHV DLQVL TXH OH YHUVHPHQW GHV ILQD QRHPHQWYV S
SRVVQGHQW DXVVL OD UHVSRQVDELOLWpP GX WGRPWBIPHQW DGPL

RQVL TXH OHV LQGH\WP QVWRWLBWYYRQV SDVWRUD O KM DR BFX/S H (
PHVXUHV GH YDORULVDWLRQ GHV WHUULWRLUHV GYWHSRXYBQWLQ
rWUH GHRDOQIBHH j OD SUpVHQFH GHV SUpGDWHXUV 3DUPL HOOI
3\UpQpHQIWWS ZZZ SDVWRUDOBS\UWAWHIFHH GHY SURIHVVLRQ
SDVWRUBRUVPFHQVHPEOH GX PDVVLI S\UpQpHQ SULQFLSDOHPHQ"
SURWHFWVREUKIOH VXLYL HW OD JHVWLRQ GHV FKLHQMOBMWRXV
SRVVQGH DXVVL XQ S{OH %HUJHU GYDSSXL SHUPHWWDQW OfDLGH!
OH WHUUDLQ &HWWH DVVRFLDWLRQ SIPV VHGEHGRQMD X @ RPLIDWL LIR\Y
* 3&53*( KWWSWUSILIS MLPGRRARRIGH XQ VXLYL VXU OPNGHVWLYH)
GHV +D3WHWYpPHV )LJ HW SDUWLFLSH DX GpYHORSSHPHQW SD
GYIDLGHV DX[ SURIHVVLRQQHOV HW GYXQ VXLYL GpWDLOOp GHV F

'DQV XQ FDGUH GIDQDO\VH GH YXOQpPUDELOLWpP GHUWVIHUBKXHV GR
ULVTXH GH SUpGDWLRQ OH EHVRLQ GHV GRQQpPHV SDWWRUDOH)
SHUPKWWEH GpILQLU OTXWLOLVDWLRQ GHV HVWLYHVHGDIUWOD ]R
OHV PHVXUHV GH JHVWLRQ GHV WURXSHDX[ DLQVL RGN OTXWL
SRVVLEOHPHQW XQ LPSDFW VXU OJRXUV EUXQ HW IV RIQ FRRPVB R LGV A
GRQQpPHV D GPEXWp VXU OHV WURLV GpSDUWHPHQWVHP GMRULWD
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OfRXUV EUXQ GDQV OHWB\IpQRHYV+BERWMY $ULgJH DXSUqV GHV
GHV DVVRFLDWLRQV SDPW\RDO R & @ 0HAB-Ee

7TDEOH6RXUFH GHV GRQQpHY UpFROWpPpHV SRXU OHV FKHSWIOEGY BGRNF NV WY TGH \
SURWHFWLRQ VXU OHV WURLY GpSDUWHPHQW % BUUDRRXYRW PDODMRULWDLUHPHQW

Chiens Gardiennage Estives Troupeaux
Ariege (09) La Pastorale DDTO09 DDTO09 DDTO09
HauteGaronne
La Pastorale DDT31 DDT31 DDT31
(31)
HautesPyrénées
(65) La Pastorale CRPG65 CRPGEG65 CRPGEG65

/D SUHPLqUH GLIILFXOWp DVVRFLpH j FHV GRQRQWVDHS WL RUIX S I
GHVWLQpPHYV j GHVY DQDO\WHY HW VRQW GRQF V RJOYHIME DGAR FN p H \
XQ EXW DGPLQLVWUDWLLGRXUGCEH GRNVIVWHHRH @BU H[HPSOH XQ
SURWHFWLRQ HVW UpSHUWRULpP HQ "7 VRXV GHV VADWLRIMMHVLE
DVVBFLXQ pOHYHXU 'RQF GDQV FH FDV LO HVHVHNR\PLSYGHL V K pWGHR X
OH FKLHQ HRL \DL FFIHHOX pbWp PRQWp HQ HVWLYH 'H SOXV HOOHYV
FIHVOLYH TXH OHV PHVXUHV GH SURWHFWLRQ RX PrPH OHV WUR>
QRP GH JURXSHPHQW SDVWRUDO RX GYHVWLYHV PDHIVHBW QRP
VSDWLDOLVpPV GHV $XGMIGYHR UPLIDWNVFEHRHOMV QR PNV HIOWHWH OHV

GLIIpUHQWYV RQHD@RYRHW SPWCNYWPDWLTRHPHQW. WDQW XQ WU
LPSRUWDQW GTKRPRGHQYpVDWERWIRRMWH | FHV FRQWUDLQWHYV

LQWHUQDOWLRQROHQDQFH BWD QGBARHDWHARLY SD\V JUDQFH (VSDJQHI
3\UpQpHV HWLJWDQOQ )O H[LVWH XQH KpWpURJpQpIGMpFWMPSRU
GRQQPHWY HVW DXVVL SULPRUGLDOH GH FRQVLGpPUHWPEHY GH PH\
WURXSHDX[ VXU OHV HVWLYHV DLQVL TXH GIDYRLWR®HY¥WIpRQH V
3DU H[HPSOH HQ (VSDJQH OHV GRQQpPHV QfpWDLHQW GLVSRQL]
SRXYDQW SRVVLEOHPHQW FUpHU XQ ELDLV GDQV GHV DQDO\VHYV
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/HV LQIRUPDWLRQV UHODWLYHV j SOXVLHXUV P H\DXOUHH @ TRH & URDWH
SX rWUH HYRPROQWPOBKp IDLW GH GRQQpHR/XPWQR X CESDWHRIPGEDLUHV
SDU H[HPSOH OHV ORFDOLVDWLRQV GHV SDUFV GH QMMV RX H
GRQQPHMH GDUGLHQQ®Y H VRN HYFERICIMHK U G LV SYROQULEHL. OHDR Q OH
GpSDUWHRHQWRQQpH\R FRRPWOH[BSSUPKHQGHU H®/YDRJYRYWQIR SO
SX rWUH LGPQXVEMVYO\WHPYSRUHOOHYV WIW RXIHEDBEYHY WRXW XQ
GHVFULSWLRQ GHSYORR O @R\ HINDW cDUPURAR W@ HGH FRQWH[WXDOLV
HQFRUH OD UHODWLRQ DX[ PR\HQV GH SURWHFWLRQ GIIEQ\WD OMy 3\
GIXQH DQDO\WH SOXV SRXVVpH HW OHV SUHPLqUHV WMQWGDQFHYV
GHV GpSUpGDMQREHY QH SDV DYRLU GH GRQQpPHV PDQTXDQWHYV
FRQFHQWUpPHV VXU QD SpDLAGHVIOUH OHY HVWLYHV SRVVPGDQW
FRPSOQWHYV

)LJ (VWLYHV S\UpQpHQQHV IUDQoDLVHV HQ VRXQHG H W OF PRMPHD GO HS
EUX®RXU OD SpUrRGHFDUUpPV JULV GH UpVROXWLRQ NP

'HVFULSWLRQ GHV HVWLYHYV

/HV HVWLYHV RX DOSDJHV GDQV OHV $OSHV VRQWYV GHR/Q®KW)
DGPLQLVWUDWLYHPHQW GpOLPLWPpPHV HW RREW SpWwpHN@SBY GL
JRQMWLQFLSDOHPH{RW ERPEIGVPF HQ PR\HQQH SRMVWGDINBW GHV
GRQQpHV FRPRQUMAKHY GDQV OJDLUH GH SUpVHQFH KBH Of2XU
JURXSHPHQWYV SBVWRRUM¥DMRULWDLUHY PDOJUp XQHHMWUJH S|
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SWPHWWHQW DX[ pOHYHXUV WUD QV KXWP\DRF B WE LR /HE RIPNKW VW X F
HWLYHV

yLJ $OSDJHV LWDOLHQV GDQV OHV $OSHV 2FF RGH P XD @YV SFRRYAK
7UHQWLQ GDQV OD JRQH GH SUpVHRFIHRGH*OTRXUV EUXQ SRXU OD S

/IH FKHSWHO GRPHVWLTXH HQ HVWLYH

8QH GHV YDULDEOHYV OHV SOXV LPSRUWDQWHYV SRXU pWXGLHU ¢
SURLHV GRPHVWLTXHV GDQV OYDLUH GH UpSDUWHWWR®YH GHWO {
DQQXHOOHPREBEN HOBIH WrWH GH EpWDLO D pWp UpFRORMDDHW GH
XWLOULVQPRYPRWLRRVpH SDU HI[HPSOH GDQV OH FKDSLWUH
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/[HV EUHELVY FRQVWLWXHQW OD PDMHXUH SDUWLH GHWWQYRD X]|
GDQV OHV 3\UpQpHV HQ PR\HQQH )LJ VXLYVSBMDMIUDOHV E
SDU XQLWp SDVWRUDOH GX QRPEUHHPRIHQ GYRYLQV HVW SUpVHC

)LJ 1RPEUH WRWDO GH WrWHV GH EpWDLO SDDVWIQWpMUDLRBV KRWD

HVWLYHV FRQWHQXHV GDQV OD JRQH GH SUpVHQRHI R\ XCHSG O H WaH
PDMRULWDLUHPHQW SDU Of2XUV EUXQ

/H JDUGLHQQDJH
/TLQIRUPD\MLFOQ & XM QI D HO DXEDXQ MW U HHUB FRORMP SOXV RX PRLQV SL
$QQH[H VHORQ OHV GpSDUWHPHQWNURBRQ HI[OMSQRP EMH+®X WHE

SDU HVWLYH QYD SDV SX rWQ H RA\HRRDHNV pv YUWJOD SpULRGH
JDUGLHQV VRQW SUpVHQWYV SDU HVWLYH )LJ GXUDQW PRL'
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yLJ 1RPEUH PR\HQ VXU OD SpGYR®HQV WUDQVKXPDQWYV VXU OHV F
SUPVHQFH DQQXHOOH GH Of2XUV EUXQ GDQV OHV GpSRQWHDRHXDQV

)LJ 1RPEUH PR\HQ GH JDUGLHQV SDU HVWLY HGHORXUOGIN $i/WIRGH/
SUPVHQFH GH Of2XUV EUXQ VXU OH\GpRPHWHP HOJWRXHE MV HIVX @ F
GpSDUWHPHQW @H R Q4D XDWKHF H QUHDW S BIVFROWWH LQIRUPDWLRQ
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)LJ 1RPEUH PR\HQ GH JDUGLHQ SDU DQ SDU HVWLYHV FRQFH WD B
+ VXU OHV GpSDUWHP FBOW\Q BHIW HWXGHH @ T$ULgJH

/IHV FKLHQV GH SURWHFWLRQ

/HV FKLHQV GH SURWHFWLRQ GDQV OHV 3\UpQpHVY VROWBXLQFLS
&H VRQW FHV FKLHQV TXL VRQW VXLYLVI®XW OBV3BKMWHRIMOGH SUR
SHXYHQW rWUH SUPpVHQWY HQ HVWLYH VDQV OBMNHOILYH SHIXFE MW
GRQQpHV GDQV OH FDGUH GTXQH DQDO\VH SRVVGESHpGD VOLIRQI L
$ILQ GH GpFULUH FHV GRQQpPHV VHXOHV OHV HVWRXHWRBRVVpGI
XQH IRLV VXU OD #SpULRRBM pWp VpOHF®RLRQQpV

A B

)LJ $ 1RPEUH PR\HQ GH FKLHQV SDWHWHWBWRVYHGDQUWOHY PHRAWQ GH ¢
+ % 1RPEUH GH FKLHQV GH SURWHFWLRQ WRWDO SDU DQ VXU FHV PrPH
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4XDQG HOOHV VRQW GLVSRQLEOHV HW UpVXP pHYERSINVW MRIDHWP H Q
PDOKHXUHXRBORRDQWMNPHYIUDQG HE S PIDWHM | VRQW GRQF GLIILFL
SUHQGUH HQ FRPSWH GC@DMY\WHI? EBGHB GHV RIXJ R 3 D WEBIONR V

OHV FKLHQV GH SURWHFWLRQ LQVWQEDPRRYBVOGIKY KWL DN D WLLC
PDLQWHQXH BQRWYHMXARQVpPFXWLYHV VDQV JUDQG FKDQJHPHQW G
GpSOR\pV WW UHSUpVHQWDWLYH GH OD PDMRULWpP GHV HVWLYHYV
SURWHFXLIYRY SDU /D 3DVWRUDOH S\UpQpHQQH

)LJ 1RPEUH PR\HQ GH FKLHQV GH SURWHFWLRQ /*' SHGEHHYVVEXYKN
OD SpULRGH

yLJ (IHPSOHV GH VpULHV WHPSFRQEEHQ pHW SDHV YR YHVWpPVHQFH Gl
SURWHFWLRQ FKLHQV 3DWRXV HW SRVVpGBQWGO WY RQ\8BQVAVYRNXW G LE
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&RQFOXVLRQ

/H VXLYL WUDQVIURQWDOLHU HVW GRQF UH CSIDWAL Y,F\PDHADLWA  V (LVPSL DI
JUDQFH HW SHUPHW XQ HWHMSRADHNDLARHY G/S IVWVIDRV XW GHV SRSXOI
UHQIRUFpPHV j OTpFKHOOH GHV PDVVLIV PIDYWIL VX XYHP RRIPG D UD
SURWHFWLRQ VRQW VLPLODLUHV HQWUH OHV RQHPN ERDHQV G|
GRQQpPHV UHODWLYHV j FHV BRWQHNQGW CIRRAHFMU RQKRPRJIpQpLV
GIDXWDQW SOXV | DOQIGWYGY OHREBPEDUWHERROW DH PPMMVRLVS\Up Q|
F{Wp IUDXEDNVXLYL KRPRJgQH VSDWLRWHPSRUHO GHV GRQQpHYV
DLQVL TXH GHV GRQQpPHV GIXWLOLVDWLRQ GHV |JRQREHOHGERXWLY|
OHXU SULVH HQ FRPSWH GDQV OHV DQDO\VHV GH XXOSRXUD B0 L W
IRUFH GHV DUJXPHQWY GH YDOLGDWLRQ GH ®PHIMTXFNF IBWQp G \OH
GH GRQOPMWRUPOBIVMW GRQF ELHQYHQXH GDQV XQ SUHPLHU WHP:
OfpFKHOOHPQDRW ISRYNVQ DAMRBIPWKHOOH FRQWLQHQWDOH
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BNeART 1 : LESPREOURSERW, URSISARGCS

$ OYpFKHOOH JOREDOH OD WHQGDQFH GHV SRSXODMWHLRQYqGE fiR X U
GIrWUH FRQVLGpUpH FRPPH HV P BEHHDWIYR FRQEIFWHRQD Q HW

DO /T2XUV EUXQ HVW FRQVLGpUp FRP P HWHILH HMAR GREFDQOLIY @ UW D |
RSSRUWXQHV@MXFRX HW DO %XQQHOO DQG +DPLOM

6ZHQVRQ HW D/®V SpULRGHV OHV SOXV VHQVLEOHV BRXWRQf2XU\
GH UHSURG ¥HWDM®&\SHUSKD FIHHOGMKLEHUQ DWNYR@®HY DFWLYLWpV
KXPDLQHYV OHV SPULRGHV LGHQWLILpHVY SD Y X\ i VEXGBHIW \FR@ W/
GHX[ GHUQLQUHYV

/ID VDLVRQ GH UIBHPERBHKHFD/EB®Y XQH SKDVH GTpPHUJH ¢ V% HUO
OD BXYULO HW HVW PDUTXpH SDU XQH DXJPHQWDWURRUGFNMREpSOL
HVW XQH HVSqgFH SRO\JDPH DX GLPRUSKLVPH VH[XROJBQRQRKFp

DX VHLQ GTXQH KLpUDUFKLH VRFLDOH 2UGL] HWHDM DO 6WH\D
6ZHQVRQ HW Bl GRQW OHV PkO&W,;&QWsW ID\OH Q W =HGURVVHU HV
&KH] FHWWHOHYQ4BPEWLFLGH HVW FRQVLGpUp FRRAHNOD IP® X VK HP]D

OHV RXUW¥RI@WOHPDLQ HW DO 6WH\DHUW HW DO DQG®ZHQVR
%XQQHO OHV RXUV DGXOWHV PKOHV ! DQV DXJPHQWHQW OHXU
OHV RXUVRQV GRQW LOV QH VRQW SDV SDUHQWYV DHLSRXH WHQ G U
UHSURGXFWLRQ 'pFRXODQW GH FH ULVTXH OH VHI HDRXNMOU
GHV DWWDTXHV RX GHVGBKOLRIHY GILQWLP

/TK\SHUSK®PUHRGH GIDOLPHQWDWLRQ LQWHQVLYSR $NOWDWURY\KI
GY2XUV EUXQ HW FRUUHVSRQG JOREDOHPHQW j ODALQ| GH OfpV
6ZHQVRQ HW DSHWWH SpULRGH HVW PWLARIXALSXLVEXHQGUH G X
HVW LQGLVSHQVDEOH SRXU HQX\QQHOOH®QEDYDRUBM RFEDFLWp
DOLPHQWDLUH FRQWUDLQW OH WDX[ GH FURLVVDQ®HFHR/HNIL®H2 X
GIDXJPHQWHU HQ PDVVH FRUSRUHOOH WRXW HQ PLQWPR@SDQW C
5RGH DQG 5REELQV /HV PKOHVY DGXOWHV GXGIFDQW GH O
OH EHVRLQ GH GRPLQHU OHV JRQHV j KDXWH TXDOKMp QNWULW
IHPHOOHV OD TXDQWLWp GH WLVVXV DGLSHX[ SRXYDQW rwl
GpWHUPLQHUD HQ SDUWLH OD WDLOOH HW OD &IXXFHIHHW\D GR
"HOFK HW DO

/D SpPULRGH G fIGLEH BQW URQ/ H®R QPEHY UpJLRQV )UdRY
/JLQQHOO HW DO ODQFKL DQG 6ZHQVRQ 6ZHQVRQ HYV

j SDUWLU GH OD UpGXFWLRQ GH OD WHPSpUD\SXXD/EGPRYSAHWO O+
UpVHUYHV DFFXPXOpHV GXUDQW OTK\SHUSK/DRIMHH OO UHOM\DIDQG 51
/HV IHPHOBWWHQW EDV HQ WDQLqUH HQWUH MDQYLBDUKWM\IpYUL
DQG 5REELQV 6ZHQVRIHW\R XD/ RRYV W DORUV SDV SOXV Gt
QDLVVHQW VEFOWWRLOKDVH HVW GRQF FULW LITQX® HROX U VO HDYOU VX
/IXQQ HW DO 6ZHQVRQ HW DO /D IR UPPD IS®
WDQLQUH VRQW GHX[ IDFWHXUV LQGLVSHQVDEOHV SRXU OH E
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ORFRPRWULFHV GHV RXUVRQV GH OHXU SULVH GH QRL

V {1 HWR G H

GHVY WHPSpUDWXUHWHNMFAPNVIRPHWRQ GH FHVY FDUDFWpPULVWLTXHV HV
TXH OHV RXUVRQV DWWHLIJQHQW OH SULQWG@IH SNV HIXH¥FIW TXIXE

HW GHPL SOXWHWBOGHY DGXOWHV FRUUHVSRQGHQWVG
OH SOXV GILPSOWPW[VWXIDOFHURLVVHPHQW GIXQHIRSXRJ
*RVVHOLQ HW DO 6FKZDUW] HW DO

yLJ &DUWH GH OD UpSDTUNHL\BHRQTRXRM BEFKIQ VHORQ OHV FDWp:
©HDVW FRQFHRJEOODQ HW DO

A B

)LJ $ OupFKHOOH BXSBBENOWHRQ GH EUHELV SDU QRPEUH PR\HQ
SPULRG Ht VRXUKWWS 777 IDR RUJ IDRVWDWHIHQ HGOM DS pSDUV
GHRXYY EUXQ HQ (XURSH SRX#U OD/BNUERGEXOHV EOHXHV IRQFpHYV
SUPVHQFH UpJXOLQUH GH OfHVSGFH WDQGLV UXH WHQUFFHOOXJRQ

OD F(
) VHIVWR @ G I

RFFDVLRQQHOBWWSRWUEHAZ OFLH RUJ /DUJHFDUQLYRUHV %YURZQEHDUY DVS]|

56



'HVFULSWLRQ GH OD GpSUpGDWLRQ SC
3\UpQpHYV

/H SURFpGp GILQGHPQLVDWLRQ GHV GRPPDJHV GXV DXXQUDQGYV
VXLYL XQH TXDQWLILFDW GREX pIQR R @®Hp B OXPIVIPFE@ WLRQ VXU O
GRPHVWLTXHV (Q )UDQFH XQ ELODQ GH OD GpSUpG DWNVRWYURLW
JUDQGHV HVSQFHV GH JUDQGV FDUQLYR RKWV \E R WM OXQ[ OH W
GT(XURTRXXWMEUXQ OH ELODQ WHFKQLTXH HVW S USpIVRIUWADD X V
HW DO /H EX®UpPNIHGWWUGBHY GRQQpPHYV GH GpSGR&DWLRQ
3\UpQpHV DILQ GH FDUDFWpPULVHU FH SKpQRPgQMIB@RMWY VXUYL

6XU OD SpULRGH FRQVWDWY GH GRPPDJHV RQW pWp HIITHFWXp
0121&)6 VXU OHV GpSDUWHPHQWYV GHWO B QU QTR UPN@ptaMHHW
+DXWBURQQH $ULgJH $XBWBIL HBQWIPHY (Q PR\HQQH LO \ D GRQF
FRQVWDWY HIITHFWXpV FKDTXH DQQpH GRQV8D UPKRIBHH QY ILHFRADX p V
VRQW FOIPSWIWDEOHV | EROUHV T XM HYOV SUpGDWLRQFD BpWp TXI
OTRXUV QYD SXGHNVUHHWIED DMBWDTXH )LJ @WHUPLERY WRDWVQRP E
yLJ HW VRQW JpQpUDOHPHQWW.\Y CRERHEV PRQERBQHX] RXUV DY
(IIHFWLYHPOSRVVJGHQW GHV FDUDFWpPULVWLTXHV QH SHUPHW
FRPSOGWREKKWHQW GX IDLW GX PDQTXH G¥ER G WBNYHDWHUW BXQrW UH

3DUPL ®RIRPDJIJHRVSXWDEOHYV j OJRXUV EUXQ LP SIDQOIKBQW X Q|
GRPHVWBEDXHY. OHVTXHOVRQMNV GEHM BIOKY WRXAKPpRYLQNIJVRQW OF
DQLPDX[ TXL WQUAIDQWRKXIPMDLUHPHQW DYHF DS S@IPBXWV HQHHP VA MY |
VXU OHV GpSDUWH P HXRODW 3\UpFRO@VGHY RYLQV VRQEW GHV E
PTXLQV HWWHSUMMHGHY FDSULQV HW/ O XPHRIIWHINV KQHNVWLYH VIHII
GPEXW MXLQ HW OD WUDQVKXPDQFH BEXUHHMXVYURT PO YHS X B
YDULDELOLWp VHORQ OHV WURXSHDX[ BY QH\ DR GRIQMDLpRIYVVRIQM
VSDWLDOLVpHV )LJ
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yLJ 1RPEUH GH FRQVWDWYV GH GRPRFBEHHNQHIpHFWXWHVOH YHUVDQW

IRQFWLRQ GH OHXU FRQFOXVLIRXWHHKQLPEXBUWPXRX FH QfHVW SDV XQH SUp

FRQFOXVLRQ WHFKQLTXH QYfHVW SDV SRVVQHOGRSPDJMDOVWHLBSX@@EOH j OfR
GLUH TXH OJRXUV QYD SDV SX rWUH pFDUWp

)LJ 1RPEUH GH GRPPDJHV LPSXWDEOHV j OTRXUV BYRQLPQIK BRW P
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)LJ "\QDPLTXH LQWUD DQQXHOOH GHV GpSUpGDWLRQ@DUYSXWPEWU
j SHX SUqV j OD ILQ GH OTKLEHUQDWLRQ SDU O 12 XjU¥RW DGpEXMWT X H

OHVXUHV GH SURWHFWLRQ RXUV EUXQ HW GpSUpG

'DQV OD PHVXUH R+* OHV GRQQpHV GH SURWHFWLRVGH.WY KV ULFOX B M)
SRVVLEOHSGpVEB@HBWDUDOOGOH GHVY DWWDTXHV VXU FHV PrPHV H
3DU H[HPSOH RQ UHPDUTXH TXNSDH QGIR/MELYHH GSILIPW V0 XG4V TXH
GH JDUGLHQV HVW VXSpULHXU j XQ )LJ 'H IDWR QG VR P Q& IVILRK
GX QRPEUH G/SDWWDI/MXIHYH ORUVTXTDX PRLQV 3QpAKIQW GH SURW
0DOJUp WRXW FHV RERRASMHVHRQWWVREBWU LQWHUSUpPWDWLRQ
GLIIpPUHQWY IDFWHXUV 1RWDPPHQW OHV HRQ LpYEKY YDHHIMR @ W SDR
OD GHQVLWp GIDFWLY)LWp GH 'BIIBOXY E®KQDORQ FLUFXODLUH

SURWpPJIpHY VH WURXYHQW PDMRULWDLUHPH@M G B QXD O3R/S KFODH
GIRXUV DLQVL TXH GH IRUWH LQWHQVLWp GH GpSUpGDWLRQ

59



)LJ 1RPEUH GH GpSUpGDWLRQV SDU H¥YWLWXBRX |BQHEH BGHVH
HW SRXU OHV HVWLYHV SRVVpGDQW GHV LQLRFRPEDORYHWBDVWRUDO

)LJ 1RPEUH GIDWWDTXHYV SDU HVWLYHQY XRQFWERQLRGKYRPEUH
VXOTHVWLYH
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)LJ 1RPEUH GIDWWDTXHVY SDU HVWLYH HQ IRQFWLRQ @GX SPRIALRY

'"HQVLWp GIDFWL

"HQ

)LJ (VWLYHV SURWpPJpHV RX QRQ SURWpPJIpHV DQQXHOGH PHTRX
GHQWHMINNHUQHO FDOFXOp j SDUWLU GHV LQGLFHVY DQQXHOV GX VXLYLV V\VW

61



)LJ (VWLYHV SURWpJpHV RX QRQ SURWpPJpHY DQQXHODIHWp GW [
GHQWp GH NHUQHO FDOFXOp j SDUWLU GHVTIXH&LFHY DQQXHOV GX VXLYLV
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&KDSLWUH SRLOQWY FKDXGV VSDWLRW
GH OYRXUV EUXQ VXU OHV WURXSHDX
S\UpQpHYV

SUWLFOH 6SDWLRWHPSRUDO GHSUHGDWXR (@ AR R RMAWRIF R ULK
WKH 3\UHOHHV )UDQFH

*DVWLQHDX $ 5REHUW $ 6DWUD]JLERH®HWMKHRXE -
$UWLFOH DFPHROR GIDFPVO &RQVHUYDWLRQ
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/H SUHPLHU REMHFWLI GH FHWWH WKQqVH p@&® O/ GG 6 PWALURLQ) N DOQHV
IRUFPpPHQW FKIBBIRKWHL LHU O H \M DOFFHVQRMW Y VRRXW H[LVWHQFH &H S
LGHQWLILH TXDQWLILH HW ORFDOLV i £8HM G R WQ RRYX B B DEXWGRQ KK\
OHV WURXSHDX[ GRPHVWLTXHV GDQV OD SDUWLH &HQWUDOH GH\

/TXWLOLVDWLRQ GHV VWDWLVWLTXHV VSDWLDOHV SHSB pGD &H RAQ
SDOTRXUV EUXGLUHIOWW JRQHV R+ OH SKpPQRPqQH GH GpSUpGDWLF
GRQQpPpHV GH GpSDPWHRWURQEUXQ SRVVGGHQW XQH UpSDUWLWL
KpWpURJgQH HW QRQ DOpDWRLUH /JLGHQWLILFDWLRQ GHV SDW
DSSHOp WHVW ORF® & WRKY GHLG/ &H WHVW SHUPHW GfDJUpJ
OHV pYgQHPHQWY GH GpSUpGDWLRQV HIUDSIYHEH J&RN-EDQEMMQ BHD (
VSDWLDOH IRUWH HRAD FOMLEROGHQ H& H QVBI VWP LIQOVY MIWBKGDQV OH FRQW
HQWLWpV YRLVLQHV 'DQV OH FDV GH FH SUHPLHUpPYDWKEBH OLC
GHX[ pFKHOOHYpFKHOOH GH O DPIHY/DW HRP® QRSEHOP D ©8 WWILXLO H

FRUUHVSRJBFKHOOH GHNOMIHVWX®H pFKHOOH ILQH S®XV SURFF
PFRORJLTXHV SHUPHWWDQW GH VH OLE pUHXQGHM LLROHNGE  UHW R C
GH P DSSHOpG FADPOGDQV O JRMBVHFWHVFKpPDWLVp GDQV OD )L

&HWWH DSSURFKH GHVFULSWLYH HVW S BW XGH\O VX HOHHQY FRRRO R I\
OHV WURXSHDX[ GRPHVWLTXHV AXY D HFR QB BRQNGY FDWRR KN QR WKV
OHDNSNPFPRORJILHAMHOJLGHQWLILF DW VR ®LEMAR (DIRMWDWXWY H

EXW LQLWLDO GH FH FKDSLWUH pWDLW G HKRM \ERRXEH QGHIHWIL VDH
ULJRXUHXVHPHQW OHV JRQHV GH IRUWH GpSHQGDQF N X$D/W L DOH
SURFHVVXV RX |DMDHANDMIWRXYHQW JXI DARIQRD VSDWLDOH GHV
%DUXRKGR HW DO OHHQD HW DO  PDL\ GI\OREDISW XD QW W
OHXUV FDUDFWpPULVWLTXHV VLPXOWDQpPHQWDHMR PIRO® PN QGWEBUL
GH FHWWH DERWREERMWHF XQH D DSIQREKRQQHFGNIQWBQWLILFDWLRQ
IDFW H XU\ GHWY D@HPHGW FXWpH j OTpFKHOOH GH OD WKqVH j Wl
FKDSLWUHV  HW ODLV DX FRXUV GX SURFHV\OND S55HJ XKD L
HQYLURQQHPHQWD OH SD g WH 8 HRHWHBpBHRQU pWp DMRXW VKW DQV |
OH FKDSEDRBHMWDQW HQ DYDQW OHV IDFWHXUV DVVRFLpV DX[ SR
QRQ SDV j OD UpSDUWLWLRQ VSDWLDOH GH TR X DRIYW DJIRHEMHH
GHX[LgPH SDUWLH GH FHWWH WKqVH
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'DQV OH QR\D)GHY GWMPHY IUDDJBRQWHWHBH SUpVHQFHERXMW OMRXUV
SPULRGH FRPSUHQDEWWXUDJHVGH DIBUGRGO®H pWDLHQW DVVR
GHV pYpQHPHQWY GH GpSUpGDWLRQ GRHODXEMURMRVHIGR @HY XQlI
SDVWRUPOHRRXUV GH FHWWH SpULRGH HW GDQV FHWWH JRQH LC
GpSUpGDWLRQV SDU DQ DYHF “ DQLPDX[ GRPHWWHWXEV WX
RYLQY O pFKHOOH GOH® THWOYWEEW LR@MYFRQILUPp O H[LVWHQFH
FKDXGV GH GpSUpGDWLRQ DX F°XU G QRI\DX\IAHEIDN VB @ HO) LpF K %0
ILQH D UpYpOp XQH SOXV JUDQGH KpWpURJpQpLWp GHXNUSKRHQ WV F
HVWLYHV HW ARWUBHGH& O PHYWMVOLFOW LQWpUHVVDQW GH QRWHU TX
FRQVLGpPUpPHY FRPPH GHV SRLQWYV FKDXGV VLJQLILEDWXVIQHFAHUH
GH OD JRQH G pWXGH PDLV FRQIVQHH® BEQHATSE S U p GIBHIWMRH) pW XGH D
DXVVL SHUPLV OfLGHQWLILFDWLRQL G H GBIR LAYIVD \& W K BODE Q \D O R XD
FKDXGV VHGHPHXWRIQYWDQWVGKXWHPSY)RLJ GH OfDUWDRGGEHV

GIDXWUHV VRQW SOXV G\QDPLTXHV DYHF XQH DXJPHQWDWLRQ R
FRXUV GX WHPSV &RQFHUQDQW OHV IDFWH®H VGpS Up)CHIWHIDRQN O
UHODW LR QH $®YAMAHODY BHQVLWp G DFWLYLWp GH O REDV EUXC
SURSRUWLR Q 63WRRDDMIPRHYWS RLQWY FKDXGV RQW WHQGDQFH j VH
GHV EKWLPHQWYV PDLV VXU GHV WHGWDIRQMWVFDUSpV HW HQ OLV

Y)LI  6WUDWPpPJILBIWMAKIP GIDJUpIJDWLRQ GH GRQQpPHV SRXU HIIHFGWXH'D C
SUHPLHU WHPSV OHV GRQQpHV VRQW VSDWLNOL&WW\GRR YHH\D \GRQW/TBQ

SRXU FKDTXH HQWLWpP VSDWLDHMYHQWHW BHR ERPISWDELOLVpHY SRXU (
VLPLODLUH j OfpFKHOOH JHVWLRQ GH OJDUWLFOHQ RIXVV XU PLOWD LJWH g
OTDUWLFOH &KDTXH HQWLWp SRVVFGEN BQRWW X\Q N SYTD/OHXUH \& PR P

ORFDO GRUGIWNW HIIHFWXp DILQ GIREWHQLU GHV YDOHXUV GH GY SHRX

EOHX OHV YDOHXUV GH GpSHQGDQFH VSDWLDOH VRRMQ W® RFAUKD KRBWW H\D

SRXU GHV YDOHXUV IDLEOHV SRLQWV IURLGVH GRIVWADSNK SEHRKDBEDOE BAVARRR OU SU
UHIHUHQFH WS DW/ K BV RWSKHEOW D O YWIWR MGV S D WMDIDW L KW P
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/ DQDO\WH GHV SRLQWV FKDXGV GH GpSUpGDWLRQ YDV YW pUD
SXUHPHQW UpWURVSHFWLYH HW SHUPHWWDQW VHXOFRGI@MALWQH |
/| LGHQWLILFDWLRQ GHV SRLQWYV FKDXGV GH GpSUpGD@®HRQ DX P
SDWWRSDW LD X[ GHW BSUWWYFHQHWH WRXWHIRLY OD SULQFLSDOH LQ
SUpPYHQLU HW DWWPpPQXHU OHV FRQIOLWV HQ GRQWH QLWH D AR PGPHY
PWDQW OHV SOXV YXOQPUDEOHV / LGHQWLILFDWHRQ]R®@BIVTXDC
SULRULWDDWWVPSRXWHY G DRQW QIRVUMR G XQH LPSRUWDQFH SU
UHVVRXUFHV SRXU PHWWUH HQ °XYUH FHV PHIKV HRYRQXW IOR @ \/\
FHWWH DSHHDWOMMBW UHSpUHU OHV SRLQWV FKDXGV G pYDOXHU
W HP SR BIMO D& VPLL FSXO D Q LILEID GHAM U OGIVD MIWRUBMRARIQR/@ TXHQFH  (Q
HIITHW HQ JUDQFH FKDTXH DIRIOHS Q W HF GBR/KYHEY HQWLRQV SXEO
SRXU HVO PHVXUHYV GH SUpYRQWLRQUWRJUDSKLpHV
KWWS 777 DULHJH JRXY U $FWDRIDHE MY BN VMR R UGVOD WP H

VRXWHWERP SDJOQHVYOHYHBBXU O LQVWDQW FHV FDUWHV QH Uy

PYDOXDWLRQ VFLHQWLILTXH HW V\VWBPRPWXQNN T FERIQML KEGIQ\HL
GpSUpPGWDRWLR@MHY FRPPXQHVY]YRHYUWQEM BRLEQYV SFIKLPHNEWUDLW G
TXDOLILHU OHV ]RQHNV\DRS® B LARI@ O YKV L G\W S Dp/G DWW LRI
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$SUWLFOH
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ARTICLE INFO ABSTRACT

Keywords: One of the main factors limiting the acceptance of large carnivores is livestock depredation. Reducing damages
Human-wildlife con ict on livestock requires understanding how depredation varies in space and time. The conservation of the brown
Brown bear bear (Ursus arctoypopulation in the Pyrenees o ers a relevant study case to illustrate this issue, with a minimum
hi;fssggtcsk depredation population size of 41 individuals recorded in 2016 and an average of 103.3 + 18.9 attacks per year on domestic

animals between 2010 and 2016 during the summer pasture period. We analysed the spatial aggregation of
depredation events by using the local Getis-Ord analysis of spatial dependence at the management scale (pastoral
units) and at a nest scale (250 x 250 m grain). Our results uncover the absence of coldspots of brown bear
depredation in the French Pyrenees and the presence of signi cant hotspots. Depredation hotspots are consistent
in time, meaning that a hotspot in one year is likely to exist in the following year(s). The  ne scale analysis
allowed identifying both inter- and intra-pasture hotspots and we propose a simple method to rescale these ne
scale results. We linked this spatial pattern of hotspots (at 250 m resolution) to environmental factors. Hotspot
presence is characterized by being close to forest and buildings with a high proportion of grassland and on steep
slopes. Moreover, a nonlinear relationship with brown bear activity describes the presence of hotspots. The
assessment of depredation hotspots and their link with environmental factors o ers some practical guidance
about where to focus e orts in order to decrease this human-large carnivore con ict.

Getis-Ord analysis

e ciency of con ict management and can have deleterious e ects on
the viability of wildlife populations through direct removal of in-

1. Introduction

Due to increasing human encroachment into natural habitats, in- dividuals ( ), decrease of individual tness
teractions with wildlife are intensifying worldwide. Negative interac- following disturbances ( ; ), road
tions, e.g. con icts, arise especially when large animals return to areas kills ( ), increased competition between individuals
they have left or from which they have been previously extirpated ( ) and fragmentation of distribution range

( ; ; ; ( ; )-

). The causes of con icts are linked to direct and
indirect e ects of the presence of these animals on human activities.
These e ects include the destruction of agricultural produce (crops and
livestock, ; ) and the risk of attacks
on humans ( ), requiring to modify practices in many
human activities (leisure, forestry activities, livestock breeding) to re-
duce risk exposure ( ; ). Alto-
gether, these impacts may diminish the local acceptance of the species
and eventually increase persecution. In turn, these attitudes reduce the

For large carnivores, depredation on livestock is one of the major
sources of con ict with humans ( ;
) and remains one of the most critical factors a ecting their
acceptance and conservation worldwide ( ;
). This is especially true in Europe, where human
density is particularly high and wild natural areas are scarce and
fragmented. The overlap between human activities and carnivore po-
pulatlons is thus compulsory ( ;
). Many management responses aiming at
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reducing or preventing the impact of depredation in con ict locations
exist and include among others protectlve measures such as livestock
guarding dogs ( ; ) aver-
sive conditioning ( ; ;

), repellents and deterrents ( ;

), translocation ( ) or culling (

; ). Since these mitigation responses can
be costly, both nancially and ecologically in terms of wildlife popu-
lation dynamics, their implementation should be rationalized thanks to
objective metrics and focused on very speci c areas where their e -
ciency is supposed to be high ( ).

For many reasons related to landscape features, to livestock man-
agement practices or to the spatial distribution and behavior of carni-
vores, the spatial pattern of depredation occurrences is not expected to
be random. In this context, spotting areas where depredation occurs is
one of the most common approaches to rationalize the management of
human-carnivore con icts.

Most of livestock-large carnivore depredation con icts studies focus
on the ecological aspect in a growing eld known in the literature as
predation risk modeling( ). Predation risk modelingaims at
developing tools to inform decisions on livestock management and
carnivore conservation. However, there is still some conceptual ambi-
guity hindering further developments of this eld, for instance re-
garding the use of terms such as“depredation hotspot” and “depreda-
tion risk probability ”. Distinguishing between these two terms is
important, as they do not refer to similar conceptual or methodological
approaches. Thedepredation hotspot analysiiereafter, DHA) rigorously
identi es high and low spatial clusters of depredation occurrences
without making any a priori assumption on which underlying processes
or factors generate the spatial pattern of the attacks (

; ; ) but capturing all
features at once. In contrast, depredation risk probability analysi€DRPA
provides a probability of depredation risk in space and allows a better
understanding of the depredation process by linking environmental
and/or management factors to risk probabilities ( ).

The DHA is based on a spatial statistical test that associates each
area with a score given a certain signi cance threshold indicating
clusters where carnivores tend to depredate the most (hotspots) or in
contrast where depredation is very unlikely (i.e. coldspots,

; ; )- Doing
so, the DHA provides a statistical description of the spatial dependence
between depredation occurrences. TheDHA and DRPAapproaches are
complementary in the predation risk modelingramework, although the
applicability of these two methods is highly context-dependent. In
particular, the DRPArequires knowledge that is more detailed than the
DHA to select a priori factors supposed to trigger attacks and necessi-
tates adequate data on the processes underlying the spatial pattern of
depredations. Moreover, despite generating depredation risk prob-
abilities, it does not allow identifying depredation hotspots and cold-
spots per se. ldentifying depredation hotspots through a statistical de-
scription of spatial patterns of attacks however represents the primary
information needed to prevent and mitigate con icts through focusing
e orts on areas identi ed as depredation hotspots and may help iden-
tify areas where more information is needed to predict actual risks
( ; ). The DHA approach
also represents the most widely applicable method in practice, since the
spatial location of attacks is the primer most accessible information. In
many depredation contexts, o cial declaration reports of depredation
gathering some basic pieces of information on the attack such as its
location are mandatory for obtaining compensation payments or related
measures aiming at mitigating injuries and losses of livestock (

; )-

In the Pyrenees, depredations on livestock by brown bears Ursus
arctog constitute probably the main issue for the social acceptance of
the species ( ). Each summer, shepherds lead hun-
dreds of thousands of domestic animals (mainly sheep but also goats,
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cattle, horses and sometimes donkeys) into mountainous pastoral areas,
which o er grazing areas where livestock would remain all summer.
This period coincides temporally with the mating season for brown
bears as well as the rearing of cubs and the establlshment of subadults
in their new home ranges ( ; ),
implying key behaviors of learning for young and of large movements
for adults. Overall, regular damages on livestock by brown bears each
year create intense con icts with humans. The impact of brown bear
across the French Pyrenees represents 50% of the damage claims, of
which 95% occur on livestock.

In this study, we combined a DHA with a DRPAlike approach to
characterize the spatial pattern of depredation on livestock by brown
bears in the French Pyrenees, and to identify the potential drivers of
this pattern. As a rst step, we used aseven-year depredation dataset to
identify potential hotspots and coldspots of depredation occurrences
and to characterize their temporal dynamics. We also investigated the
sensitivity of our results to the spatial unit considered in the analysis (a

ne scalewith small and homogenous spatial units versus amanagement-
scale with larger and heterogeneous spatial units corresponding to
pastoral areas). As a second step, we modeled the intensity of hotspots
as a function of a spatial index of bear activity density and several
environmental descriptors. The environmental descriptors were chosen
based on the bear ecology. We predict that the more intense the hotspot
i) the farthest the human activities (disturbance hypothesis). We expect
individuals (mainly dominant individuals as adult males and lone adult
females) to avoid humans in order to bene t from the best foraging
areas and intake ( ), ii) the closest the forest edge
(brown bears: ; ; tigers:

), iii) the more important the proportion of grassland, since the
proportion of grassland could be a proxy of the density of domestic
preys within grazing areas iv) the more di  cult the terrain (steep slope
and high ruggedness, lynx: ).

2. Material and methods
2.1. Study area

The Pyrenees Mountains are enlarged on an east-west axis ranging
between France, Spain and Andorra ( ). The study area consists of
large valleys and steep mountains with elevation between 500 and
3400 m. Forests of deciduous (beechesFagus sylvaticaoaks Quercus
Birches Betula pubescefsand coniferous ( rs Abies alba spruces Picea
alba, pines Pinus sulvestristrees cover a large part of the landscape.
Between the forest patches, large grasslands represent the majority of
open areas encroached by few shrubs such as rhododendrorRhodo-
dendron ferrugineumand wild blueberry Vaccinium myrtillus above
1800 m. These open areas are taken over by a traditional pastoral ac-
tivity called transhumance, which involves the seasonal migration of
hundreds of thousands of livestock brought by shepherds into the
mountains roughly from June to October (approximately around
500,000 domestic animals as 82% sheep, 15% cattle, 2% equine, 1%
caprine and some donkeys). Besides pastoral activity, human activities
in the study area consist mainly in forestry and recreational activities
like hunting and hiking. Human density in the area is relatively low (5
inhabitants per km 2, ) and restricted to the bottom of
the valleys.

2.2. Brown bear population and monitoring

The Pyrenean brown bear population is divided into two nuclei, one
with only two males in the west (Occidental nucleus) and the other in
the center-east of the Pyrenees (Central nucleus; ). Each year,
brown bear presence signs are collected both systematically (systematic
monitoring of bear presence along transects) and non-systematically
(opportunistic observations by hikers, hunters, foresters, shepherds,
and validated by wildlife technicians; ). Over the
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Fig. 1. Map of the presence area of the brown bear population from 2010 to 2016 in the Pyrenees (Occidental nucleus, white grid cells; Central nucleus, black grid
cells). Our study focuses on the Central nucleus of the population. Brown lines inside the presence area represent pastures. The star indicates the location of the

Pyrenean National Park (PNP). (For interpretation of the references to colour in this

study period (2010-2016), the brown bear presence area is described as
a grid of 10 x 10 km cells in which at least one bear sign (e.g. hairs,
scats, claw marks) has been detected. It represents 8700 km2 for the 7-
year grid cell presence ( ). In 1995, the size of the remnant po-
pulation was only ve individuals. A reinforcement program was in-
itiated in 1996 and bears currently occurring in the Pyrenees mostly
descend from individuals translocated from Slovenia (nlne individuals
translocated from 1996 to 2016; ;

). In 2016, the minimum population size was 41 individuals (Fig.
A1) of which 39 were in the Central nucleus.

The French National Game and Wildlife Agency (O ce National de
la Chasse et de la Faune Sauvage, ONCFS) drives brown bear man-
agement and monitoring in France. ONCFS' agents are in charge of
reporting o cial damage claims. In line with the national compensa-
tion program, shepherds or breeders request the ONCFS services to send
an expert o cer on the eld each time a domestic animal is suspected
to be killed or wounded by bears in pastures in order to certify the claim
of depredation and to register the damage in a standardized report
form. It collects the location of the damage as well as the estimated date
of the attack, the number of domestic animals damaged and any evi-
dences useful to assess if this was a depredation event. Then, the da-
mage claim is classi ed either as depredation by brown bear, death not
related to brown bear or undetermined causes of death. Here, we only
considered damage claims classied as depredation by brown bears.

2.3. Spatial analysis

This study focuses on the Central nucleus of the Pyrenean brown
bear population ( central eastern part of the map, outside the
Pyrenean National Park) as this area contains the main bear population
( ). The database used for this study consists of records of
brown bear depredations in pastures on the French side of the Central
nucleus between 2010 and 2016 from June 1st to September 30th. We
indeed focused on the summer period to maximize the probability of

gure legend, the reader is referred to the web version of this article.)

presence of all domestic herds in the mountain pastures at the same
time for grazing (prey availability hypothesis ;

; )-

2.3.1. Management-scale analysis

Both declaration reports and management responses of livestock
depredations occur at the scale of pastoral units (ranging from 0.009 to
46.1km? in our study area). Consequently, we ran spatial analyses at
this scale (hereafter referred as the management-scale). Data about the
actual presence of livestock in each pasture was not available at the
time, but we assumed that all pastoral units in our study area poten-
tially contain livestock based on our eld knowledge and because sheep
husbandry is the main agricultural activity in the Pyrenees. We iden-
ti ed pastoral units from shape les collected thanks to the adminis-
trative services of the departments of Ariege (DDT 09) and Haute-
Garonne (DDT 31, Chambre d'Agriculture 31). Two temporal resolu-
tions were chosen to examine depredation clustering: (1) as a pooled
analysis, we determined the clustering from pastoral units contained
within the Central brown bear presence area over the whole study
period and, (2) as a year-by-year analysis, we only selected pastoral
units included within the Central presence area of brown bears for each
given year (for the pooled analysis, n=216 pastoral units, for the year-
by-year analysis, n=105.6 + 30.6 pastoral units per year).

Since, administrative borders do not re ect the functionality of
pastures, pastoral units' polygons were attributed the depredations that
were located inside the pastoral unit or within a bu  er of 500 m around
each unit (n= 543 brown bear depredations during the pasture period
from June to September for the French Central nucleus).

2.3.2. Fine scale analysis

Whereas the management-scale may be relevant and useful to report
and to manage con icts, it is not necessarily appropriate to understand
the process of depredation by brown bears. This process relies on
complex interactions between the ecology and the behavior of bears
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within their environment, which occur independently of administrative
borders. We thus also considered a ner and more ecologically relevant
scale than the management-scale, to which we refer hereafter as the

ne scale. To perform analyses at the ne scale, we superimposed a grid
of 250 x 250 m cell on the shape e of pastoral units. We selected cells
that were simultaneously 1) inside pastoral units or within a 500 m
bu er around each pastoral unit, and 2) inside the brown bear presence
area (for pooled analysis, whole study period area and for year-by-year
analysis, annual areas). As for the management scale, each cell was
attributed a depredation number (for pooled analysis n= 30,009 cells
with 369 cells with depredations, for year-by-year analysis n=
12,762.57 + 4280.291 cells per year with 68.3 + 14.2 cells with
depredations).

2.3.3. Depredation hotspots analysis
To identify the existence and the locations of hotspots or coldspots
from depredations data, we used the Getis-Ord analysis (

) at both spatial scales (management- and ne-scales) and at both
temporal scales (pooled and year-by-year). For both analyses, the spa-
tial statistics were solely based on a spatial clustering score of depre-
dations numbers associated with spatial units. We used the centroidi to
de ne each spatial units (pasture or cell). The number of depredations
recorded in the spatial unit de nes the weight x of each centroid. The
local Getis-Ord G; (d) statistic then measures for each pointi the spatial
association that results from the concentration of weighted points j, (or
area represented by a weighted point) and all other j, included within a
radius of distance d from the focal weighted point iy. The neighboring
distance d, represents the maximum distance beyond which spatial
dependence between two points can be considered as negligible {

). The local Getis-Ord G; (d) statistic is de ned as fol-
lowed:

wi (d) x5 .
7)(.1 may equali,

G ()= —
i %
where G; measures the degree of dependence in the variablex (count of
attacks) for j points located within a distance d of the focal point i, as
compared to total value of all j points across study extent (
). The symmetric binary weighted matrix w; =1if jis within

d of focal point i and w; =0 if not ( ). To compute
the expected G; under the null hypothesis of spatial independence, n!
random permutations of x values at the j points are equally likely
(where n is the number of regions in our area, ).

When clustering is higher or lower than expected under the null
model of random spatial distribution of attacks, the resulting G, has
large positive or negative values. Thus, each region (pasture or cell) is
given a Zscorede ned as follow:

G (d E[G(d]
JVvar[G (d]

A large Zscoreimplies a strong spatial dependence of pointi with its
neighboring points j within d. Thus, a large positive Zscoredescribes a
hotspot, whereas a large negative Zscorea coldspot. Results are de-
scribed as empirical Zscorecomparison.

Lastly, in order to get a more direct correspondence for comparing
with the management-scale analysis, we rescaled the ne-scale results
at the pastoral units. Speci cally, we calculated the mean Zscoreof each
pasture (which adjusts the intensity of the intra-pasture aggregation to
the size of the pasture), its maximum Zscore(only re ecting the in-
tensity of the intra-pasture aggregation) and the sum of its Zscores
(mechanistically re ecting both the size of the pasture and the intensity
of aggregation) from all grid cells within each pastoral unittode ne the
aggregated score of the pastoral unit. In order to illustrate the relevance
of the scale considered to describe the spatial depredation patterns as
well as the practical implications of this methodological choice, we
ranked pastures according to their local Getis-Ord Zscore at the
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management-scale and at the ne scale once rescaled to the manage-
ment scale using the aggregation functions described above (MEAN,
SUM, MAX).

2.3.4. Sensitivity analysis

A critical step in Getis-Ord analysis is to de ne appropriate neigh-
boring distance. The neighboring distance allows analyzing con-
veniently noncontiguous polygons such as pastoral units, although it
does not take into account for shape and area of polygons.

For the management-scale, we determine the most appropriate
neighboring distance by investigating the sensitivity of Zscoresto two
global statistics: the Moran's I(d) test for spatial autocorrelation and the
global Getis-Ord G(d), which measures the overall concentration (or
lack of concentration) of all pairs of ( x;,x;) such that i and j are within
neighboring distance d of each other.

We then compared global Moran's I(d) and global Getis-Ord G(d)
through their Zscoresrespectively Z(M) and Z(G), for the entire study
area at incremental distances from 2000 m to 10,000 m per steps of
1000 m. We additionally computed Z(M) and Z(G) at d= 3836 m and
d= 7800 m. The former distance corresponds to the theoretical radius
for the largest pastoral unit size of 46.13 km 2. The latter distance cor-
responds to the distance at which each unit within a radius of this
length or longer is connected to at least one other unit. The distance at
the rst peak of intensity of Moran's I(d) and global Getis-Ord G(d) was
taken as the neighboring distance d for the local Getis-Ord G; (d) ana-
lysis for hotspots of depredation (d= 3836 m, see Fig. A2).

For the analysis at the ne-scale, we computed Getis-OrdG; (d) at
d= 1367 m that is the theoretical radius for the mean area of pastoral
unit of 5.86 km 2. With this, each cell possesses on average 72 neighbors.
We assessed the eect of neighboring distance through increasing dis-
tances at both management and ne-scale (for details about distances
we used, please refer to Figs. A3a and A3b).

At the ne-scale, another critical step is the choice of the grain size
that may have strong consequences on the outcomes of the analysis and
largely depends on the goal of the study ( ).
To assess the sensitivity of results to di erent grain size, we computed a
sensitivity analysis of our results to grain size by using grids with cells
of half (125 x125m) and twice (500 x 500 m) the initial resolution
(250 x 250 m) at the same neighboring distance ( d=1367 m, see Fig.
A3c).

2.3.5. DHA spatiotemporal dynamics

We performed a complementary analysis to assess whether and how
hotspots locations change through time (at the ne scale). To do so, we
computed local Getis-Ord G; (d) for each year over the brown bear
presence area from 2010 to 2016 (see details and justi cations in Figs.
Ada and A4b).

To evaluate the temporal trend of Getis-Ord Zscorefor each cell, we
then computed a Mann Kendall non parametric test ( ). Each
pair of time steps was compared over the 7-year series, generating a
Mann-Kendall statistics for each cell describing its temporal trend. In
absence of any temporal trend, the expected value of the Mann-Kendall
statistics is zero. Based on the Getis-OrdZscoresvariance for each cell,
we assessed whether a temporal trend exists for each cell thanks to the
Mann-Kendall Zscorestatistics. The clusters and trends resulting from
the combination of Getis-Ord G; (d) and Mann-Kendall statistics were
then used to categorize each cell ( ) to characterize the
overall spatiotemporal pattern of depredation by brown bears.

We only ran and displayed spatiotemporal analysis for cells that had
at least one signi cant Getis-Ord Zscoreover the study period. To select
these cells, we applied a false discovery rate correction (the proportion
of false positives among all signi cant results) for cut-o value of sig-
ni cance given the great number of neighbors (average number of
links =72) implying multiple testing. It allowed lowering our type |
error rate while controlling for the type Il error rate.
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2.4. Relationship between hotspot presence and environmental factors

Following the analysis of hotspots of depredations, and as a post-hoc
analysis, we further examined whether hotspot presence may be related
to environmental factors. As explanatory variables re ecting environ-
mental factors, we considered the nearest distance to forest, the nearest
distance to buildings, the elevation, the slope, the ruggedness (details
for the terrain variables calculations are in Appendix A6) and three
di erent grassland proportion bu ers at r=500, r=1000 and
r=1367m (Table A6a). We also computed an index of brown bear
activity density (per year), corresponding to the mean number of bear
signs within seven bu ers (Table A6a and Appendix A6 for justi ca-
tion). We standardized these variables and evaluated the collinearity
among them (Fig. A6b). Because hotspots and brown bears are mainly
in the core area of the Central nucleus, we restricted our analysis to this
area (see Fig. A6a). The ne scale hotspotsZscoreddid not follow any
probability distribution, thus they were further transformed into a
binary response variable such as cells with Zscore< 1.96 were as-
signed 0 (i.e. no hotspot) and those with Zscore 1.96 were assigned 1
(i.e. hotspot). To account for the potential temporal autocorrelation, we
used a binomial generalized linear mixed e ects model with the year as
a random factor. Spatial autocorrelation being the core of this process,
we took the spatial position of each of our points as the second random
factor.

We ran all combinations nested within the full model (including all
environmental factors) described above ( ), with cor-
related (r > 0.7) variables excluded from similar models (Fig. A6b)
and ranked models according to their AIC (Table A6b,

). We checked the residuals of the best model (Figs. A6c,
A6d) and predicted the relation between the binary response hotspot
variable and each of the selected explanatory variable (with other
variables maintained at their mean).

We performed all statistical analyses with the
free software version 3.5.1 with the main packages spdep(

) for local Getis-Ord G; (d), trend ( ) for Mann
Kendall statistics, gimmTMB ( ) for mixed modeling
and MuMin ( ) for model selection. We computed some
representations and exploratory mapping on ArcGIS version 10.3.1.

3. Results

In the Central nucleus, the 2010-2016 brown bear presence area
included 216 pastures ( A), of which 43 were associated with de-
predation events (26% of the total surface of pastoral units). Over that
period and in this area, there were on average 103.3 + 18.8 depre-
dations per year with 181.6 + 42.2 domestic animals killed per year
(of which 99% on sheep).

3.1. Depredation hotspots pattern

At the management scale, the Getis-Ord statistics conrmed the
existence of depredation hotspots in the core of the Central nucleus
( B). At the neighboring distance of 3836 m, each of the 216 pas-
toral units was on average linked to four neighbors, except 12 pastures
without any neighbor. Among the 216 pastures located within the
brown bear presence area, only 16 pastures could be considered as
signi cant depredation hotspots (i.e. Zscoreover 1.96).

The analysis at the ne-scale revealed further heterogeneity in de-
predation hotspots both within and between pastures ( C). Local
hotspots indicated spatial clustering of depredations inside pastures as
well as overlapping between pastures. Interestingly, the 1970 cells
considered as signi cant hotspots only represented 6.6% of the surface
of the study area but contained 88% of depredation events data.

Whatever the spatial scale at which the Getis-Ord Zscoreswere
calculated (management or ne scale), the depredation ranking of
pastoral units were not necessarily associated with the maximum
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number of attacks ( ). In addition, although ranks associated to
the exposure of a given pasture unit to depredation were generally
consistent among the di erent metrics calculated from Zscoreg(mean,
sum or maximum Zscore, the ranking could change depending on the
spatial scale considered. As an example, the pasture Aouzout was
ranked second with the management scale analysis and no more listed
in the top eight management units with the grid cell-scale analysis.

3.2. Depredation hotspots dynamics

The year-by-year analysis of depredation hotspots indicated the
occurrence of “annual” hotspots (Fig. Ada), which was not necessarily
expected. The existence of annual depredation hotspots implied that
hotspots did not solely result from aggregation over a large period
(several years pooled) but also occurred for each single year. Visual
assessment of annual maps of hotspots (Fig. Ada) and the Mann-Kendall
analysis ( ) suggested that hotspots locations remained consistent
over time, whereas a westward shift started from 2016: hotspots in
center east became less intense in term oZscoreand those in the west
became more intense (Fig. Ada). Moreover, the spatiotemporal analysis
performed through the combination of spatial Getis-Ord clusters and
temporal Mann-Kendall trends allowed us to con rm a discrimination
between hotspots that tended to be less intensively depredated over
time and those that showed intensifying depredation through time

( ):

3.3. Factors associated with hotspots presence

After checking the collinearity between explanatory variables, we
excluded the following pairs of variables from a given model: slope and
ruggedness, grassland proportions, and elevation and nearest distance
to forest. The best model (conditional R? (based on random and xed
e ects)=0.70; marginal R 2 (based only on xed e ects)=0.15) in-
dicated the bear activity density, the proportion of grassland ( r=
1367 m), the nearest distance to building, the nearest distance to forest
and the slope as the most important factors associated with depredation
hotspots presence ( , ), with the probability of hotspot
presence strongly increasing where the brown bear activity density and
the proportion of grassland were high, and to a lower extent where the
distances to forest and buildings were low.

4. Discussion

Depredation on livestock by the brown bear is one of the major
issues for the social acceptance of the species in the Pyrenees. Raw
depredation counts may highlight pastures with the largest numbers of
attacks but they are insu cient to provide information on the clus-
tering of these attacks in space. TheDHA is a powerful approach to
understanding the spatial dependence of spatial units along the de-
predation process. Our study indicates that most depredation events are
spatially clustered in hotspots of depredations. Besides, whereas hot-
spots concentrate depredation into very few locations, the vast majority
of space within the range of brown bear presence is not undergoing any
depredation, as suggested by the absence of coldspots in the study area
whatever the scale of the analysis. Similar patterns of depredation
hotspots have been found in other bear populations (e.g. black bear,

; brown bear, ; grizzly
bear, ) and more generally in large carnivores (e.g.
tiger, ; lynx, ). Here, we further
showed that depredation hotspots occur for several consecutive years
and that they can be characterized for each single year at both ne (i.e.,
250 x 250 m cells) and larger scales (i.e., pastoral units of 0.009 to
46.1km?).



Fig. 2. Four types of spatial representation of brown bear depredation events between 2010 and 2016. A) Number of depredations per pastures (raw data, legend is at the top right). B) Getis-Ord Zscoreat the management
scale. C) Getis-OrdZscoreat the ne scale. D) Getis-OrdZscorefrom the ne scale rescaled to the management scale. For the intensity of the Getis-Ordscorethe legend is at the bottom right. Neighboring distances used
for the Getis-Ord at the management scale and at the ne scale ared= 3836 m and d= 1367 m respectively.
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Table 1

Ranking of pasture units (vertically) re ecting depredation exposure according to depredation numbers (within brackets in the left column),
analysis at the management scale, rescaled meaZscore rescaled maxZscoreand rescaled sumZscore(only the 8

%LRORJLFDO &RQVHUYDWLRQ

Zscoreof Getis-Ord
rst units are shown). Zscoresare within brackets in

the right four columns. In Appendix 5, we mapped the pastoral unit names used in this table.

Depredation count ranking Depredation clustering ranking

Management scale

Grid cell scale
Mean (rescaled)

Grid cell scale
Sum (rescaled)

Grid cell scale
Max (rescaled)

POUILH (102) AULA (7.33) POUILH (17.03) POUILH (44.27) POUILH (3915.99)
TRAPECH (67) AOUZOUT (7.15) AULA (12.45) AULA (34.04) AULA (2738.06)

AULA (63) POUILH (7.15) UGET (11.55) TRAPECH (25.75) BARESTET (2557.87)
BARESTET (58) ESTREMAILLE (6.51) BARESTET (8.44) UGET (25.28) TRAPECH (2233.13)
IZARD (44) LA PLAGNE (4.38) ESTREMAILLE (6.88) ESTREMAILLE (21.95) ESTREMAILLE (1520.19)
ESTREMAILLE (28) BARESTET (4.27) IZARD (6.70) IZARD (21.48) IZARD (1400.57)

URETS (28) TRAPECH (4.06) LASPE (5.23) DUL (21.34) URETS (1031.95)
LARECH (16) IZARD (3.45) URETS (4.89) BARESTET (19.06) UGET (658.28)

4.1. Comparing spatial scales of hotspot determination

In spite of the importance of the management scale for decision-
making, this scale does not re ect accurately the spatial heterogeneity
of domestic herds nor the actual habitat use by the brown bear (

). In this context, the use of a ner scale allowed us to
take into account the heterogeneity of the pastures' sizes and for getting
rid of the administrative boundaries delimitating pastoral unit thus
better re ecting the spatial continuity of livestock availability, land-
scape heterogeneity and connectivity of bears' habitat. Such ner scale
analysis then revealed some spatial connection between hotspots. For
example, hotspots occurring on the western part of the study area are
connected between pastures, whereas, the hotspot on the eastern part is
isolated.

By assessing hotspots at a much smaller scale than the pastoral unit,
we were able (i) to identify hotspots within pastoral units, thus de-
termining areas of particular interest to focus depredation management
actions within each pastoral unit, (ii) to assess hotspots within and
between pastoral units, thus providing precise information to help
disrupting this hotspot connection, (iii) to uncover hotspots of parti-
cularly high intensity (e.g. compare B and C) which might not be
apparent if hotspots are primarily determined at the scale of pastoral
units.

4.2. Temporal scale and lifetime of hotspots

In line with DHA, hotspots are locations where depredations are
signi cantly clustered, which implies that local mitigation responses
could have disproportionally high bene cial impact. Here, we formally
showed that depredation hotspots by the brown bear in the Pyrenees (i)
occur for each single year (Fig. A4b) and (ii) that their locations are
overall consistent in time ( ). Although our results show that the
intensity of depredation hotspots may gradually change over a few
consecutive years ( and Appendix 4) possibly re ecting slight
changes in individual bear behavior and/or local mitigation measures,
this nding implies that depredation data from one single year can be
su cient to diagnose hotspots that would very likely persist over sev-
eral years if no environmental or management changes occur.

4.3. Factors a ecting hotspots presence

Although hotspot characterization provides useful information
about the spatial dynamics of attack patterns and their possible per-
sistence on the short-term, better understanding the mechanisms un-
derlying depredation is critical to increase the power and the robustness
of predictions of hotspot locations in space and time. Our post-hoc
DRPAlike analysis relating hotspots to environmental factors indicates
a positive relationship between hotspot presence and brown bear ac-
tivity density, con rming that depredation are more likely to occur in

areas frequently used by brown bears. Similarly, the proportion of
grassland is also positively related with hotspot presence, corroborating
that this metric can be interpreted as a proxy of prey density. These
positive relationships are in line with the knowledge about prey-pre-
dator relationship as they are shaped by the predator's foraging stra-
tegies and the prey's anti-predatory behavior, thus areas where both the
activity of bears is hlgh and where preys can roam (prey availability
hypothesis ; ) are associated not only
with higher density of attacks, but also with high spatial clustering of
these attacks. Surprisingly however, hotspots tend to occur at the
proximity of buildings. This counter-intuitive result might re  ect the
positive e ect of the aggregation of preys near human presence through
night grouping rather than any direct negatlve e ect of humans (prey
accessibility hypothesis ; ).
In line with the last hypothesis, the steep terrain and the proximity of
forest edges ease the bear hunting process to access domestic preys as
in several other predators ( ; ;

), the former creating an advantage for the bear as isolating
preys and easing its movement, the latter providing cover to approach
the herd.

However, with a marginal R 2 lower than the conditional R 2 and
spatial autocorrelation still found in the residuals of the best model
(Fig. A6c), our results suggest that some factors associated with the
pattern of depredations are missing in order to improve this model and
the explanation of the spatial pattern of depredation hotspots.

4.4. Management implications and recommendations

The analysis of depredation hotspots is usually treated as a purely
retrospective analysis, which limits its management implications. Our
results indicate that the combination of this hotspot approach with
some post-hocDRPAlike analysis makes it possible to establish the link
between spatial clusters of attacks and some spatial environmental
features, therefore providing both reactive and proactive answers to
crucial management questions. Beyond the intrinsic e ciency of local
management responses to brown bear depredation, the implementation
of these mitigation measures in hotspot areas is expected to be more
e cient than in non-hotspot areas. In terms of herd and pasture man-
agement, the location of intra-pasture hotspots that may last several
years and of factors associated with their occurrences could allow (i)
the creation of exclusion zones, i.e. ho go zones for the domestic herd,
based on both the presence of identi ed hotspots and relevant en-
vironmental factors associated with their presence, and (ii) the im-
plementation or enhancement of speci ¢ mitigation measures on these
areas. Furthermore, the implementation of such measures all over the
mountain chain (in a proactive or reactive way) would decrease de-
predations ( ) and bear's depredation-prone be-
havior through learning the negative association by individual expen-
ence or by cultural transmission through cubs ( ;



Fig. 3. Spatiotemporal hotspot analysis (combination of local Getis-Ord analysis and Mann-Kendall test) of brown bear depredation in the French Central nucleus of the Pyrenees from 2010 to 2016. The Mann-Kendall
map allows highlighting temporal correlation of depredation hotspot locations with negative score indicating a decrease of the intensity of the hotspot in time rather a positive score highlight an intensifying one.
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Table 2

E ects of environmental variables on the probability of being a hotspot.
Summary of best model after model selection based on AIC. Random factors are
the years and the spatial position of points, n=57,036 ( Nyea =8 148).

Explanatory variables SE z p

Intercept $3.17975 0.17344 $1833 <2eS16
Grassland proportion (r =1367 m) 2.79702 0.08439 33.14 <2 S16
Nearest building $0.67424 0.08350 S$8.07 6.77eS 16
Slope 0.31422  0.08469 3.71 0.000207
Nearest forest $0.28515 0.6634 $43 172505
Bear activity 0.38519 0.04046 9.52 <2e S16

).

Locating, quantifying and ranking areas where mitigation measures
are the most necessary is then of rst importance if resources to im-
plement these measures are limited. A right implementation is espe-
cially crucial in a complex social context towards brown bears.
According to , the residents of the two counties of
Central Pyrenees display opposite attitudes towards brown bears: the
residents of the Ariége county ( ) displays more negative attitudes
than residents of Haute-Garonne. One possible reason for this hetero-
geneity is that, in Ariége, 44.5% of the area used by brown bears (over
the 2010-2016 period) overlaps with pastoral areas, which is more than
twice the percentage of overlap occurring in Haute-Garonne (17.4%). In
order to match with the county scale used in the study of

%LRORJLFDO &RQVHUYDWLRQ

and based on the same methods as the rescaling at the man-

agement scale used in the present study { ), the maximum
rescaled Zscore for the Ariege county is 44.3 while it is 19.1 for Haute-
Garonne. Thus, the spatial heterogeneity of the negative attitude could
be linked to the area used by brown bears and, more importantly, to the
intensity of the major con ict opposing human activities to the pre-
sence of this species, which might relate to di erent types, sizes and
protective measures of herds. Our framework of ne scale depredation
analysis and rescaling the outcomes at appropriate management scale
(i.e. pastoral units as well as any territorial units such as municipality or
at NUTS for EU level) may allow stakeholders (i.e. wildlife managers,
stockbreeders, scientists, pastoral organizations) to identify hotspots,
assess their spatial and temporal scales, and to enhance mitigation
planning, e orts and funds accordingly.

In France, each year we map administrative areas (municipalities)
that can claim for public subsidies for preventive measures (

). For now, these maps
do not result from any scienti ¢ and systematic assessments. Our study
should help improving such spatial planning through better adapting
the funding to areas that are particularly vulnerable to predation
(hotspots). Moreover, it would also improve the classi cation of ad-
jacent areas with a score: being adjacent to hotspots would be di erent
than being adjacent to areas with low Z scores. For example, if some
adjacent municipalities are actually surrounded by municipalities with

Fig. 4. Hotspot presence probability predicted from the best model for each explanatory variable. Predictions for each variable are shown in the original range of the

variable while other explanatory variables are maintained at their mean (

).
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depredations, their score might be much higher than external munici-
palities. In addition, recently, brown bear scaring measures have been
carried out in some predation areas. The initiation of these operations
should be based, for example, on whether or not they are in a hotspot
area in order to quantify the depredation risk incurred in this area and
to quantify the e ectiveness of these frightening measures. Thus, to-
gether with decreasing the number of attacks by appropriate mitigation
measures, locally improving the attitude towards species tolerance by
focusing on evidence-based communication is a major issue to help
solving human-carnivore con icts ( ;
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IHDUHVW | 7UHH &RYHU 'HQVLW| KWWSV ODQG FRSHUQ| &RQWLQXRX
GLVWDQFH WRIRUPDWLRQ RQ WKH XBRSMWXHWIGRQW LR Q

IRUHVW RI WM FEOHYS@HEHY OD\HUV IR URR/YVMJ W U H H

QG7&' DXWHKRW +XE SDJH GHQVLW\PDBLW XV

IHDUHVW | 2SHQ 6WUHHW 0DS G| 2SHQ 6WUHHWH QB8 FDG[ &RQWLQXRX
GLVWDQFH WG LQIR DRIDKH R §W K

EXLOGLQJ| *LW+XE SDJH

QG%S8,/'

URSRUWL
JUuDVVODQ

3OHDVH UWMKHUDWW K H
G*LW+XE SDJH IRU WK

KWWSYVY ODQG FRSHUQ
HHXRIRSXW DWURIGXWLRQ

&RQWLQXRX

*UDVV U RI D JUDVVODQG FRYHWWHIIMWHIDBQED G VWPWXV

*UDVV U EXIIHU UDVWHU SURSRQWLRQ

*UDVV U KWWO®QG FRSHUQLFXV|HX SDQ
HXUR S H D QOMRBA YQHHU

(OHYDWLR KWWSY ODQG FRSHU®| &RQWLQXR X

(/( VLWXGHR KX FY

6ORSH (OHYDWLRQ ZLWK WH KWWSV ODQG FRSHU@ &RQWLQXRX

6/2 IXQFWLRQ LQ 5 VLWXGHR KX FY

5XJJHGQHY (OHYDWLRQ ZLWK WK KWWSV ODQG FRSHU@ &R QYRXY

75, IXQFWLRQ LQ 5 VLWXGHR KX FY

%URZQ EH| OHDQ YDOXH RI QXPE 21&)6 %URZQ EHDU WHD| &RQWLQXR X

DFWLYLW)\ GHM@WHPDWLF EHDU VLGOWBROOHFWHG DQQXDO

EHDU DFWLYHW\WVHOOV WKURXJK EXIIHUV

P SHU \HDU




)L $ E &RUUHODWLRQ SORW RI FROOLQHDDUW EEHHWZEHQFIDEW R IL QN
$ D:H VWDQGDUGL]JHG WKRVH YDULDEOHYV DV

XxXFT§
2 sd(x)

JURP WKLV FRUUHODWLRQ SORW ZH H[FOKX®GHSLRWPVVRIP YO D UDFERGIH/O V¥ WD}
0] *UDVV U *UDVV U *UbVvv U DVDW U QG7&U
(OHYDWLR@ORSH *UDVVODQOGWBHREBRSRMWRMXUHH GLITHUHQW VL]H RI EXI
DQG P 75, DQG 60RSH DUH FRPSXWHG WKDQN,VUW B UMK H QWHW UD L (
UXJIJHGQHVV FRPSXWHG IRU VWHHS ODQGVFDSH %WHDUWWVF®HPVWWUHSU
ZKLFKWKWH PHDQ QXPEHU RI EHDU VLIQV FROOHFWHG WKDQNV WR WKH V



7TDEOHE H¥RGHO VHOHFWLRQ WDEOH WKH ILUVW WHQQEHKRWRBEMYYV EDVH
SUREDELOLW\ ZLWK HQYLURQPHQWDO YDULDEOHYV

)L $ F 3HDUVRQ UHVLGXDOV EXEEOH SOBMWMWWRQ LVRP GEIHAW FBWHDO D



)L $ G 3HDUVRQ UHVLGXDOV RI EHVW PRGHO YAKNRN HOFK H[SODQDW
KRPRJHQHLW\

,Q RUGHU WR WDNH LQWR DFFRXQW IRU WKLV UHRVRRBXDE® WED WILD O FRIL
SHU \HDU IRUW\ WLPHV ZKLFK UHGXFH WKH VIHB\DIVEXD® V@VURHIODQY LRQ RI
WKXV IRUW\ WLPHY WKH EHVW PRGCEGC RYWKDVKIBBVWMKWNENDHABREWY WR S

KRWVSRW SUREDELOLW\ )LJ $ H :H DOVR UH SSUHVGLFW HOFK KDV IMRIO!
ER[SORW )LJ $ |



)L $H 3UHGLFWHG KRWVSRW SUREDELOLW\ |URB ERRW RUNDSCEWHICD E B ¥

)L $1 $00 WKH ILIXUHY EHORZ DUH WER G® WDIZOWHR IL WIVFRZUHGLFWF
SUHGLFWLRQVD XGVBRRSOBRW )LJ $ |












&KDSLWUH /IH ULVTXH GH GpSUpGDWL
(XURSH BCAHXHX@WH FRPSDUDLVRQ WUDQVI!I
OHV $OSHV 2FFLGHQWDOHY HW OHV 3\U

SUWLRKHDUDFWHUL]ILOQJ GHSUHGDWLR@BUY XM DWHEAYRAKWM BURZQ E
(XURSH D WUDQVERXQGDU\ FRPSDULVRQ EHWZHHGWKH 2FFLG

*DVWLQHDX $ &RUUDGLQL $ B5REHUW %XHQBYDIDR YD]BAGUR
) OLKRXBE% -

(Q SUpSDUDWLRQ SRXU VRXPLVVLRQ
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'DQV FH FKDSLWUH OH EXVGHRWAMMHUDBFWBKWY GHQYLURQQHPF
DQWKURSLTXHV LQIOXHQODQW OD GpSUpGDWLRQ GH OJRXUV EU)
XQ VHFRQGLWHPIOEMWDIOXHU VL FHY UHODWLRQV TXDQWLILpHV
XQ HOQYLURQQHPHQW HWS XRLHV SUWREQX\U DWLIR@V SRVDEOHY j XQH DX\
GIRXUV EUXQV

/H GRPDLQH GH OD PRGpPOLVDWLRQ GKSUHGIWWLE B CQBNQBRIGHRL
SUHGB SOXV HQ SOXV GILPSRUWDQFH SRXU LQIRUPHU OD JHYV
HW FHOOH GHV FDUQLYRUHV /HV DQDO\VHV FRPELQD@MWSDWLE
LQWHUDFWLBQNGBWRIXHNW UBGRVERQGDQWH GHV HVSqFHV DLQVL
GLVWULEXWLRQ SHUPHWWHQW GH FDUDFW pDQGHEF 0N DWHFW VV LELC
OD PRGPOLVDWLRQ GX ULVTXH GH SUpG DSPLRROXD FMIPARIWLILQHOO
/IHV FRQFHSWV OLpV j OD PRGpOLVDWLRQ GX ULVTXH VSDWLDO
OfpFRORJLH VSDWLDOH HW GH OD WRSRALPKRGMW LPPIS SEEDIVQ
WKHRUYIITHFWLYHPHQW OHV L QUi GDRHXRYY | 3URMEWQ WD \® HXQ
UHVSHFWLYH GHOIHEBBBHDXJPHQWHU OD SUREDELOLWpP GIXQH
SUpGDWHXUV RQW WHQGDQFH j IDYRULVH@SORDFBFHVNELDBILO
K\SRWKHWHEEOHZKLWH HWFIWWLUH OHXU YXOQPUDELOLWpP S¢
GLVSRQLELOLWp RXGSHXY D ¥ERIQMDELRHE WA HE\B®MWZAKHWLN HW DO
+RSFUDIW HW DO /JHV PRGQOHV XW LVOUR XV HRE § HO FIQMEWHRXIH
VPOHFWLRQ GH OD UHVVRXUFpFRWRERDXHSW GH OD QLFKH

/H FRQFHSW GH OD QLFKH pFRORJLTXH D SULQFLSDOGRWQW pW
IDFWHXUV HQYLURQQHPHQWDX[ UHIOpWDQW OD JDPPH GH FRQ
LQGLYLGXV RX D[ FRER\FEPRGqOHY G DGpTXD@AIRE) \G B VD 6KX0 BMLINED \
ORGHOL QB0 XWLOLVHQW JpQpUDOHPHREBN BBYp ¥REEKDHBA ROIQW V
FDUDFWPpPULVWLTXBVVRFRSFRRYL TOEHHKLUH OHV KDELWDWYVY SUplpUpV
FHV HVSgFHV RX LQGLYLGXV /HV IRQFWLRQ® BWRXpEHFWLRIQF &
SUREDELOLW\ 56X® BVUIRB®RVHQW GHOXSQWEDEHLOLWp TXH FHWWH
VSPFLILTXH OD UHVVRXUFH VRLW AMpH FWL R Q'QH WD OHHPGIFRAD WL
HVW LPSRVVLEOH GTHVWLPHU OD SUREDELOLWpP GH N@BHFWLRQ
VHXOHPHQW /H SRVFWRUDKWVXMHDOB®XY GTHVWLPHU OHV XQLWpV
SHXYHQW rWUH UHQFRQWUpPHVY HW GH OHV XWLOIEHN FRAPHXG L\
VRXYQWHQG OD PrPH DFFHVVLELOLWp j FKDFXQ GHV SRHLQWV GD
FKRL[ @M GLVWULEXWLRQ @LEASHRODEHEYOYH QRY OMWH VpDHAWWRQQp
IRUWHPHQW OfLQIpUHQFH VXU OD SUREDEL® VWpD®R VY OHFWVRQH!
OHV XQLWpV VRQW XWLOLVpHV GH IDORQ GLRKSQU\RB® U\ DRIQHMW H |
DO
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) 6FKpPD LOOXVWUDQW FRPPHQW OHV GLVWUHEXSWFRIDWWHXDW LHDWWD HovH ¥ QHAXVF
SURLHV VRQW FDUDFWpULVpHV SDU XQ FKHY DXFKH BHXQV SGHh @DWGHDWUS B @ XEWL O W
TX XQH SURLH DMXVWH VRQ XWLOLVDWLRQ GH OXHV&BFHXEREXD IPDH QWM GIPE ¥ D H
VSDWLDX[ /D GLVWULEXWLRQ DV\PpWULTXH WLYRGWF& A8 WSHD XC\H W XHW@pURDLEADH W
VRQW WUqV DFFBYYGHBWHMX DX UpJLRQ GH FKHYDXFKHPHQW HQWUH OHV FRXUE
YLROHWWHOQWDLQRU HW 6FKPLW]

/fDQDO\VH GH OD SUREDELOLW®GHKS UHGDVHLB® SUWYKE BWREQELO!
'53%$ VIDSSXLH JpQpUDOHPHQW VXU OHV IR/YQIHS UGN HXP\S D QG\D BVl
OD Q LURKDHD G\HVH D W WEUTKKIHYL ]|H G S U HGOLWIORHQY HMVIQRQ SDV OD QLF
IRQGDPHRWMHIVHWHQWDWLYHY RQW SX rWUH HIITHFWXp HW TXL S
SURFHVVXV FRPPH GHV HIIHWV LQGLUHFWVY GH OD SHMVHQFH
©@DQGVFDSHA RDIHDAWpPULVHU OHV IDFWHXUV HQYLURQQHPHQWD
DX[ DWWDTXHV SHUPHW GTLGHQWLILHU OHV ]R«Q HOWD FRPEI MW QRQ ¢
DFFHVVLELOLWp GHV SURLHV HW DLQVL GYDVVRPRADXQWYLEHAX
OfHVSPHEHEOHZKLWH HW DO

8QH GHV OLPLWDWLRQV P DM HXUMWHENQ @ FO-EN PRG HOGHY SULVH HQ
DFWLYLWpV KXPDLQHV 2U HOOHV VRQW LQGLVSHBABVBERPHRGRXL
ORQJ WHHRM HW DDV IRQW SDUWLH LQWpJUDQWH GB SHWRWHRE XV
GH OD IDXQH QH SHXW LIJQRUHU O DWWLWXGH HW i H\D ®FM IGH. W
FHWWH WKgqVH OD UpFROWH GHV GRQQpHV SDVWRUWORY pWDLW
GH FHWW H RWKWOMIHHGEW Q GBHQ WRPEUHXVHYV OLPLWHN[ SRR UWODMXR G
0DOJUp MRROSMpHY DX[ YDULDEOHY HQYLURQQHPHQWDOHV VXSSF
OTRXUV HOURQW SHGBHQWLILHU OHV JRQHV DQQXHOOHV GH GL
GRPHVWLTXBNVGIR@HY GIDFWLYLWp GHV RXUV
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1RXV DYRQV GRQF HIIHFWXp XQH DQDO\VH GH OD SUREDELOLWp
GRQQpPHY HQYLURQQHPH@WDOWRP@®HEO HH [HRHBOMWDQFH DX FRXYFH
IRUHVWLHU DX[ SRLQWV GYfHDX DX[ VHQWLHUV GH UDQGRQQpt
SULQFLSDOHPHQW OH QRPEUH GH EUHELV SDU ]RQM IEJBIO®WHY H
D pWp HIITHFWXRE GHPLODLUH BOWYSBX[U PO YO \PXRUMEDHIQIHDERW
GHV SRSXODWLRQV UHQIRUFpPHV Gf2XUV EUXQ OB MG \VDOmXWUH W
OD WUDQVIpPUDELOLWpP HW OD JpQpULFLWp GHVIOXHQQOEDWY /
GpSUpGDWLRQ D pWp HITHFWXpH DX WUDYHUV GTXQH VHOHFWLRC
PL[IWHV &HOD D SHUPLV QRWDPPHQW GH PHWWUHLWQ 6¥L G HZXEH
EUXQ HW GH OD SURSRUWLRQ GH SKWXUDJH VXU OTDXJRIQQWDWLF
)LJ  GH OfDUWLFOH /D UXJRVLWp GX WHOW DIPC MBS D Q BAHN GIR
GHX[ VLW H VHSM WRHELDPQH GLPLQXWLRQ GX ULVTXH )LJ GH OfDL
FRXYHUW IRUHVWLHU XRBIQWHPBWORPROBRMpPH GDQV OHV GHX[ H
GH OfDUWLOQKW SROVPROEPHP YW LDELOLWp GHV SD\WDJHV HQW
VPOHFWLRQ GHV PHLOOHXUV PRGQOHV SRXU FKDHT YH WIXWMHGB St
GpSUpGDWLRQ j OfpFKHOOH GX PDVVLI S\UpQpHQ HWLE®N $OSHV
YDOLGDWLRQ VSDW L DfpH F@RHMD Al XSHIUPHIWW PGV XUHV OHV SUpGLF\
SDUWLU GHY GRQQpPHV GYKQMSIRIXKGDWALRY SHXURQV SBIUOTDXW
H[HPSKO® DSSOLTXDQW OHV UpVXOWDWYV S\UpQpHQV VXU OH PDVV

&HWWH DQDO\WH SHUPHW DLQVL GYDSSURIRQGLU QRYTHKRIYQDLV\
LPSOLTXpV GDQV OH FRPSRUWHPHQW GH SUpGDWLRDXGHOOWR KWV
YDULDEOH VHORQ OHV FRQWH[WHV VHPEOH rWURHMWIDRWE K W G
GDQV QRV GHX[ VLIWHW \GRIQ MQ&HPEOH FH WUDYDLO FRQWULEXH
PpFDQLVPHV FUPpDQW OHV SDWURQV GH SUpGDWLRY PRIXXWDHYU G
GH SUpYHQWLRQ HW GH SURWHFWLRQ VRLHQW HIILFOHFEI® HH &XS H
PDVVLI Oj Re OJRXUV QTHVW SDV HQFRUH $DpWH®RWFRX PEWXYVH U
GH OfDQDO\VH

&HUWDLQHV pWXGHYV ODUWLQ HW DRBQW PR®KRWURUNVXHW DD RXUV
HQFRUH FRORQOVMWUH VXUIDFH GH FHV GHX[ PDVVLIV 'DQV FH FD
SODFH SURDFWLYH GHV PHVXUHV GH SURWHFWLRF WG TDWW [
PRGPOLVDWLRQ DGGLWLRQQHOOH LGH QWL XH OBU DRWL G D biL @k
OTDFWLYLWhH EBHKQTRIK\SRWKqVH GIHD FD@M H B\R VRIQOWRKR/Q G LW LR Q
VRLHQW SUpPVHQWY VXU OJHQVHPEOH GX PDVVLR®R®H IPGREELO H L C
HW XQH QRXYHOOH FDUWH GH ULVTXH RQW SX rWUH SURGXLWHYV
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yLJ &DUWHV GH OD SUREDELOLWp GX ULVTXH GH G p3it\G BIWLBQ CE
LWDOLHQQHYV GDQV OTK\SRWKqVH GH VDWXUDWQB@E BXQRYRWIH SDU F

yLJ /H SURFHVVXV HQ VL[ pWDSHV GHSXLV OD FUIDWLR® {5 B WD D\
OH EXW GIDWWPpPQXHU OH ULVTXH F®H GRQROHWYV HQ\B pW HUFPLIYLHLY G
GRQQpPHV GH SUpGDWLRQ HW OHV DWWULEXWV GX SDQWDDSSURFR 8 p\Y
H[SOLFLWH HW YDOLGHU OHV UpVXOWDWYV GBQNGNFBQWRJO DIIGLH
GX ULVTXH WRXW HQ WHQDQW FRPSWH GH O REMOEWLQW G DWW TRI
WUDYHUV GHV SDUWLHVY SUHQDQWHYV GHV ROWAURQ@ODLIRCH ¥ WEGIN USX

PHWWUH j MRXU OHV PRGqQOHYVY HW OHV FDH\BHV UpINXRNGY HP HQMR BRRIX\
'INSIInV N1 OOHLI
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&KDUDFWHBUHCDB®WRWKH EURZQUE N B WD UFKWRW WHUQ
(XURSAVUD QVERPRFPEMDUNLVRQ EHWZHHQ WKH 2FFLGHQWD((

S\ UHQHHYV

$XWKBEGVLHOQH *DVWQGHBR &RWBOBERQGUH 5RPYEWYV FD

&DIJIQDHKIED 3HGURWMNWKYHY 4XHQHWO/QHRLY 6D-BIDMHPDYWLVWH

OLKRXE

(TXLSH 2XUV 8QLW$ @UPImXJWHSWAMGDWHXUYV 2IILFH 1DWLRQDO Gt

OD )DXQH 6DXYDJH LPSDVVH GH OD &KOBIHO@HH )UDQIFHOHQHXY

&HQWUH GY(FRORJLH HW GHV 6FLHQFHYV G/ ©0OP &IRDQWHIHRWQYMMAV LR Q
G{+LVWRLUH 1DWXUHOOH &HQWUH 1DWLRQDO GH UWDWoHFKHUFKH

UXH %XIIRQ 3DULV )UDQFH

'"HSDUWPHQW RI %LRGLYHUVLW\ DQG OROHFXODU (FRORJ\ 5HVHI

JRQGD]LRQH (GPXQG OACFK OLFKHOH DO REAH

6WHOYLR 1DWLRQDO 3DUN YLD 'H 6LPRQL %RUPLR ,WDO

BURYLQFH RI 7U DQWR QRUIHVMAWUBDLFPD 7UHQHUQWRWDOWH

&RUUHVSRQGLQJ DXWKRU $GULHQQH *DVWLQHDX

&HQWUH GT(FRORJLH HW GHV 6FLHQFHYVY GH OD &R@GAHUVYDWLRE .
IDWXUHOOH &HQWUH 1DWLRQDO GH OD 5HFKHU&XH 6FLHQWLILT?

UXH %XIIRQ QBHLV )UD

DGULHQQH JDVWLQHDX#JPDLO FRP

102



© 00 N O 0o~ NP

N NN P B R R R R R R R
N P O © 0 N O Ul A W N B O

23
24
25

$SEVWUDFW

'HSUHGDWLRQ LV D YHU\ ZLGHVSUHDG FRQIOLFW RWLBXIODREDO
LQWHQVH ZLWKLQ WKH UHFRORQL]DWLRQ D UHDWKRIl ®BD3SUJHGIDWIGR
SURFHVV E\ DFFRXQWSQB\RQVWHUDBPWIRRQVY DQG HQYLURQPHQWDC
LGHQWLI\ SRWHQWLDO FRQIOLFW O RFAIHMISRO\W WHPIREXWKE R\ MK
WKH ,WDOIK® $Q@8VZDV WR LGHQWLI\ NH\ ODQGVFDSH IDFWRUYV
YXOQHUDEOH WR EURZQ EHDU 7KH WUDQVIHUDERPR® \FRQ WHIYW C
ZDV HYDOXDWHG WKURXJK WKH FRPSTH/DQRQ \RH &/ EH RZZR BEHDXIGD R
WHUURXPDQ LQIUDVWUXFWXUH DQG KDELWDW Y D U LLDYEHG@HN VI ROUW
3\UHQHHV DQG ,WDOLDQ $0SV DQG VDPH QXPE HKW RMWXBQGRR VR &
+ DW P UHVWRIGRYEHIRWDFWLYLW\ JUDVVODQG SURSRUWL
DQG UXJJHGQHVV YDULDEOHV RARKGWSUE XYW GROWWIRNI @Q VER W K
GHVSLWH FRQWH[W VSHFLILF HIITHFW Rl RWKHOLYDURDED H\H Y'HIBZC
KLJKLVN DUHDV LQVLGH WKH FRUH DUHDVRR ERVOKVEHYRIZPD @ DU § |
PRUH KXERPLQDWHG ]JRQH 9DOLGIQAMLHRSUDGDWQRRWY MRWHAV LQV
SRSXODWDRRQHUQ DD FUGRDWLRQ DQG EHWZHHQ SRSRODWRWQRQ H
UHYHDOHG >WR K&H \DB®MH®®@ O\ H[SOLFLW PDSSLQJ RI WKH GHSUH
ERWK VRFLRORJLFDO DQG HFRO M AD W FRQ WAR YKOHAOLR @ LW H DIBV
LPSDFWV DQG WKHUHIRUH LQFUHDVLQJ 5BV DRW YFRHREIWWRIRADX G H V
ODUJH FDUQLYRUH SRSXODWLRQV QHHGV D SKMXMRD®RRQRZWH G JH
HQYLURQ® HQWVARS OWHP HQW BQ PHDYRUMBURDFWLYH ZD\

.H\ZRUGKPD&DUQLYRUH &RH[LVWHQFH 'HSUHGDWLRQ FRQIOLFW
PL[HG PRGHOLQJ
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27

,QWURGXFWLRQ

3RSXODWLRQV RI OD UJIGRE BBIGOLRUW D JD BEHAR Q W\ I XH G KGOPHHG
IUDJPHR@ DWIG GHVWUXFWLRQ HUQZQOIBD KHDVELMDWY  0D[ZHOO ):
%URRNV :DWVRQ 3URFWRU OF/HOOD QG HRMUHDEAEM XRUB DU F C
SUH\ SRSXORWLBANW SHUSEBXKWQRQ@HYHYV .DSS O0ODF)DUODQG
7JUHYHV .URIHO OF0OODQKXRQWBRVMWUWYVY Rl WKH ZRUOG WKH DE}
FDUQLYRSMODWLRQV DU RSRAUMBIEQI DO 5LSSOHWW DO
UHVXOW RI WKH LPSOHPHQWDWLRQGRD F\R QYHi WPDIMD L R © HSR/O IHA LRI
UHLQWURGXFWLRQV 3DINDGRRLF RO OWK K XWERELARRYL @ B VIRAKK® EQ

XVHG ODQGXA®HEHAH VW WLFNMPHKG EHJ ZLOGHUQHVV -FD Q/NYY WDQ Q
6ZHQVRQ $QGHUVRQ =HGURVVHU 6WH\DHUWS$V*PVVRZ
FRQVHTXB0Q ®IEDULYD YPOHRSWLRQ IRBDKMPDXRUH FRH[LVWHQFH LQ (
'KHUH FDUQLYRUH SRSXOMWRR QM LIDARLEUHY K\ LIRIQ'V & U/NL\QHM O O
%RLWDQL 5RVHQ %DWK % HF D X RKD 1© IR HVK\HR P N NGRS V R &
Rl FRQIOLFWV EHWZHHQ ODUJH FDUQLYRWHKY PQNRKXFBQ®OH®YJ
SDVWRUDO FRPPXQLWLHVY DQG FRQVHUY DWLIRGQSI B EW P R\WRIQWM K K
SUHVHUYDWLRQ R7HKMKBHSIHFABPWLRQ FRQIOLFW LV ZLGHVSUHDC
VHHPV WR EH SDUW ZE WGIK}MOU H ORGHRYIHDWLRQ DUHDVIRHOBWJIH F
HW DO 5RVLH :RRGURIIH 7KLUJRRG 5DELQRZLW]
SHLQWURGXFLQWEK@HHGGYODOVLRUL NQRZOHGJH DERXW VXLWDE
SRSXODWLRQ G\QDPLFV DQG UDQJH HVSHFLDOOHRQKHQRRRH QWFV
7KHRVHUYRPWQRQJH FDRNHLY RUKH/ ZRUOG KWDR/WHHFGMHGE RQ UHLQI
GHFOLQLQJ RU UHPQDQW SRSXODWLRQV PDLQO\QGKYRERWRRQV H
VXLWDEOH DUHDV 6HGGRQ *ULIILWK\$VE/RRWVD ¥ X MECHWRRIMHQ J
UHVWRUDWLRQ SURJUDPV UHTXLUHV RMRHQGAQEDHPULIFQY DIDEHO S WR MNRH F
UHVWRUHG SRSREHUMLRQW DO EXW DOVR KDELWDW HYDO X

IXQGDPHQWDO DQG UBBWOH/WG HMFBEQVSDUWLEAGDRDUDQLYRUHV LC
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H[SHFWHG WR VHOHFW KDELWDWYV |IRDURRNLDK CKDCPIDE). MIFWAL B D\
VHEXUH WKHPVHOYHV UMW P CRFBWRIIEL WD E L W DVR 2HWHDURD Q
DVVRFLDWHG |R PG JHMMRXEXFHV FR QGLGLLYR GHKBMWLQJ HFRORJLFDO
ZLWKLQGUHPRH®/ DO IGKHUBR/ WKH FUHDWLRQ RI FRRUMMKWXRQ V
BWHQKRXVH %R\6W DQ H[DPSOH WKH HGJH HIIHFW SKHQRPH
DGGLWRRQWDOLW)\ UDWR DPIIRXMW\PIDZH RU DWSWRMW HFROAHBRD UHDV
'RRGURIIH *LQVEHXFKXPDIQGXFHG SUHVVXUH LV RI SDUWLFXO
UHVWRUHG RU UHFRYHULQJ VSHFRRMVQ R WHIGO D DMCL/IN BRI Q
VWURQJO\ LUHPREORGHURFHRY DQG SRSXODWLRQ YLDELOLW\ HYF
VXLWDEOH HQYLURQPHQWYV %HKUKXLIXWRPKER]BEH AHDLQ ULVN
IDFWRBRQRUWBUP FRQVHUYDWLRQ VXFFHVV UHOLHV RQ KXPDQ D
'LFNPDQ ODGGHQ 7UBXBHRKWRIQHYHV 3HW HUW KW DO
FROQWWKWSDWLDOO\ H[S O MKGM PIDHEGRYLRY ULVN P VRN FEGIRMIEDOV
DQG HFRGRI\FIDOYDMME®D WRR® WRL XBPWISQJ FRQIO IWFKHA HIRSIDHFE W
LQFUHDVLQJ SRWMRLZYDH 6 WWIKWX\GIHFLHY Rl ODUJH FDUQLYRUHYV
7KHURZLQRISHWIOGDWLRQ ULVINOPRIGADY RULILQDOO\ GHYHORSHG L
RIWKH LQWHUDFWLRQV EHWEHHQ SDWGED®EDSWEIDGQWHUDFWLRQV
LQGHHG JHQHUDOO\ERMWBRGSHEHEIWRU\ VEPIBGY KKQWLQJ VWUDW
+HEEOHZKLWH OHUULOO OF'RQDOG AUDW YRAW D Wa-FIKL MV
LQIOXHQFH WKH VHOHR® LRREHRO HBIR R QBBER DYDLODELOLW)\ DORC
VXIILFLHQW WR JXDUDQWHSIUSU HDIDWQOR 6 L DX RMAHIES R WHIHVH VH W L
OLOOHU OLOOHU -KDOD -HQHQ FERRRILW] KXQWLQJ VLWH!
ODUJH FDUQLYRUHV SULRULWL]H WKH REHAMIXW HD BAXFEBIRWHRI W
DFFHVVLELOLWYKEERWRKNWW HW DO +RSFUDIW 6LQFODLU
7KH DFEBNOLW\ Rl WKH SUH\ LV WKHUHIRURUIDNXEFEHE VRX G |
SUHGDWURQ WKHPVHOYHV DUH KHWHURJHQHFDXW MXWELXWQLEXW
FRPSURPLVH EHWZHHQ DYRLGLQJ SUHGDWLRQ DQQRDRPULFHYJI W

7UDLQRU G6FKPLOMHG SUH\WKBLYW RZQ HOQXWUINPHQWR/YBQ G ONK H L
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VSDWLDOWRHARYHLOH GHPRQVWUDWLQJ SUHGDWLRQ DYRLGDQFH
OLNHOLKRRG RZ LMK RXQUAHCERORIZKLWH HW DO +RSFUDIW HW
7UDLQRU 6FKPLMHHEHKDYISRIRFOIVVHYV BRPS@GHRWULEXWLRQ
SUMMWUHGDWRU LQWHUDFWLRQ® &EENQ BN FIDEG! \RSOAD U
&RQVHTXHQW OS5 UHNHVEIDWRLWK RQQRW EH UD QG RHPOU HEAIVWILR @ XD 19
EH FRQVLGHUHG DV B BDSBMNEEOWR UF VWV W HEIP DD WEBARIKPHQW
PD\ DOVR VWURQJO\ LQIOXHQFHVVWKH RXBRY N OBEVWLOMHD\ FEIUSGHF
GLVWULEXWLRQ RI GRPHVWLF KHUG\DQ®UH GDW RAK HE HOKRDML RU \D ©
GRPHVWLFDWLRQ DQG ODUJH KHUG VL]JHV $0OWRR HDV K KB D W/H B \
YXOQHUDELOLW\ RI GRPHVWLF DQLPDOV DQG LQ WRFHSEDMWY WF
ODUJH FDU@LFRPSDULVRQ WR ZLOG SUH\V -URRHYV /RDOBIX[ &KD
&OREHUW +HEEOHZKLWH HW DO JLPD 'LOOZKLFK7UDL
H[DFHUEDWH GHSUHGDWEZRQGOIMMN BRGQIRKPWY
7KXV GHSUHGDWLRQ WKH SUHGPDW GRE@ HMWOLIFUK H UFADW QKLIY\R WEHHWH Q
EH FRQFHQW KR WV SRMNVRHDWXY DPHUMADUBRK GR %UHFN :LOVRQ
7KHREDOG EBRYQ\VEBBBPWRNVQHDX 5REHUW 6DUUD]JLQ OLKRX
'LOVRQ HW DO 3DQWKHEHMHB®®R ODFGRQDOG ORQWJRPHU
(XURSHDQ\Q\@\@WDKO 9DQGHO +HUUHQVFEPWGXWOONLINKW VLWH
LQ GHSUHGDWLRQ ULVN PRGHOL®H IIDFMH VRNV PR R H W LUHR AR WW K
PDUJLQDOO\ UHODWHG WR WKH QXPEMNQ[RI\®WOFENAW XD RSHDC
ORUHRYHU LW KDV EHMX B\W PR QN VU NKEOMO HEXBEWLQJ D KRWVS
RIWHQ FDOOHG 3SUREIVHFPOHQ GWY LG X\DRRY WD WHPSRBEDHN. O\ UHVRC
FRQIOLFW EHIRUH WKH H[DFW VDPH SKHQRSERRK IWRPSBHRWK |
LQGLYIOGRBEROH\ :LHOJXV .RHKOHU 5RELQVRQ 0D 6&WWNKOH
9DQGHO BWDKO 9DQGHO +HUUHQVFKRIDGMYV GMXERWXY E J
3HHEOHV 7KLV VWUHQJWKHQ WKBIWD GWSRISMEIDRMLRQ KRWVSRW
LQIOXHQIPHFG/RUV MKMW WH HIHBQ\ FDVH ODQGVFDSH FKDUD

KHUG PDQDJHPHQW SUDSDWEBY? BQ @WK HE XRV LIRIQU Q QYER B/H K DIYQ B UW
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SUH\V PD\ EH XVHG WR PRGHO GHSUHGDWLRQ ULVEHSUREDELC
FKDUDFWHULVWLFV

,Q WKLV FRIGWSUWGDWLRQ ULVN SLVRE D/AEYDYRIO RO5Q IO (WRIERRQ V
LQIRUP GHFLVLRQV RQ OLYHVWRE N YRIUGHD B RAHAUBRIY DERQO W L I\ L Q J
DQG ORZ ULVN DUHDWHK VERFLDVFHED D G V BHSH HEDWWURH)VU Z XN S UR
DQDO\\6I3 SURYLGHY D SUREDELOLW\ RI GHSUHGDWLRQ ULVN L
XQGHUVWDQGLQJ RI WKH GHSUHGDWLRQ SD@6HRAY RED QUDLIGING IH@W
IDFWRUV WR ULVRL®WREDELOLWLHYV

'HSUHGDWLRQ RQ OLYHVWRFN LV RQH RI WK HHRDNDRWL RVK UDIQ@G W
FRQVHUYDWLRQ R|I PURZSRENWDQRW GHYLDWH IURP WKH UXOH ,W
WKH PDMRU LVVXH IRU WKRI WRKH DCBMEFHOWROBHGL]LQJ WKH C
FRQVHUYDMWSRGXODWKRQ®&1 OLVWYV WK H WEWR/Z @ UEBHVDRNH DV W
&RQFHUQ" VSHFLHV LQ WHUPV RI FRQVHUYDWLREWRW WKXHHWRE
OLFKHO +RZHYHU DW WKHWRKQWRSHDMWY RDOHY RI1 YU\ KLJK
UHODWLWBHROQWKUYDWLRQ RI WKH JHQHWLF SRR® VR H RRM VWABHHFE |
LPSDFW\D\D\ORF LEMWHBL P R Q L D OV K/HH UNSLHFFHMH YV BYH O VWWERQBMU Q™ IR
(XURSH DQG 29X OW KMHISE OVHH Ul R D Q HKOHD VDAUXHE WKH WZR UHLQIRUFHC
SRSXODWLRQV LQ :HVWHUQ (XURSH LQ WKH ,WDOLDQH™PSYW QG L
EHFDXVH RI WKH UHFRORQL]DWLRQ RI D ODUJH FZUKGUHRUW KBHWF
EHHQWH USPOWRMWE SRSXODWLRQV EHQHILWHG IURP UHLQIRUFHPHC
SRSXODWLRQV LQLWLDWHG LQ LQ WKH JUHQFK 3DEQ@HHYV DQC
3HWHUV HW DO %HDUV FXUUHQWO\ RFRRGUILLRIPLIQQW K ¥IVGIXE
WUDQVORFDWHG IURP 60RYHQLD 7DEOH &KDSUR@ERWKDOWXG\
VLWHMKHVXPPHU VKHSKHUGY OHDG KXQGUHGYV RO W KRXMDIM\G V
VKHHS EXW DOVR JRDWV FDWWOH KRUVHV DQG VWRH\DPBIYHBRQ
WKXV RYHUODSSLQJ EURZQ EHDU SWIHW BB BHRWGD BEHQ BREHWR YWHUP S
WKH PDWLQJ VHDVRQ IRU EURZQ EHDUV DV ZHODEDY WKRH QM IRU L

VXEDGXOWYV LQ WKHLU QHZ KRPH UDQJHV 6WiHQ =HGR®VVHU 6
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*HUVWO 'DKOH =HGWRNMADHOLD UHJXODU GDPDJHV RQ OLYHVWRF!
\HDU FUHDWH LQWHQVH FRQIOLFWV ZLWK KXPDDR/ SRBXDDHL RIQ
HYROYH LQ GLIIHUHQW HQYLURQPHQW LQ WHUPWHRIVYWHPOLGRR
%URZQ EHDU GHSUHGDWLRQ LQ WKH 3\UHQHHYV PDLQ MUKDGSHQ |
WKH $OSV KRZHYHU LW LV QRW WKH VDPH VL]H HIIHFW

+HUHH DLP DW FRPSDULQJ MARD RBIUREM Y DHRIXHQFLQJ WKH GHSUFH
EHKDYLRU RI WZR UHLQIRUFHG EQ RYZKQHEHD Y GHRIEX OIMELWEW , WD
HYDOXDWH LI WKH VLWH HIIHFW K\SRWRHKWLYRD S DSOMWEHMERWK S
WUDQVIHRD HFRORJILFDO N®RDOHBPHQWUUHFRPPHQGDWLRQV EX
SRSXODMQ REQVIHUHQW WYL EERIQRWIOEY IRU DQ\ RWKHU EURZQ EHI
(XURSRU WKDW ZXIUGRNWAW L J CDVFE WERQMEXHWY R HQBURZQ EHDU GHSUHC
SDWWHUQ LQ HDFK RI RXUULVNDRDBQ RISGRSYABHB\WPRQHGKWRH Zt
SHUIRUPDQFH RI D PRGHO EXLOW R® RH I& HREKCDIYE RREW RL S U W/
WKH RWKHU SRSXODW LY/D® L B PMWHR@D O 7KHRMOFWRUV FRQVLGHUHG
ODQGVFDSHYQFWBRRXQ EHDU DFWLYLW\ LQ WKH |1UEDHVRG GRRP HV V

KXPDQ SDVWRUDO DFWLYLW\ UHSRUWLQJ

ODWHULDOV DQG PHWKRGYV
6WXG\ YUHD

3\UHQHHV

7KH 3\UHQHHV ORXQWDLQV DDWWHQWDL[INGURQJRQJ EHWZHHQ )UD
DQG $QGRUUD7DEDHAKH VWXG\ DUHD FRQVLVWYV RI ODUJH YDOOH
JRUHVWYV Rl GHFLGXRIW E HHFRGHXTHDU FEW FRHMVXOD SXBHMFHQV
FRQLIHURSEBL HV IDWEWDXAHWD DHLEBHQY XV VX0 WHMAHWLBRYBIUJH SDUW
Rl WKH ODQGVFDSH 7KH FOLPDWH UDQJHV IURP OHGWRHUUDQ

FRQWLQHQWDO DQG RFHDQLF LQ WKH &HQWUDO DQG 2FFLGHQWD

108



137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

$0SV

7KH 2FFLGHOBW DOR X QUDILIGIR BR X WIXV YW D Q AHR 1 RUDVWK $ X WW D L D
IRUWKWDQ\ DQG WKH 3URYLQFLD $XWRMRPH GL7KHHOWIRG\)DUHB F
RIWKH ,WDOLDQ $0SV )LJ ERU GHIR R/ \E HIMWQRKLY D ®SIHDH LV
FKDUDFWHWXHGIE\ PRXQWDLQRWK I/ HDHGDMEOUBDWRRQG /DNH
*DUGMR FRQWLQHQWDO LQ WKH DOSLQH DAERHUIWEHHDBEBAE/R DO S
GHFLGXRXV FRPRRWGVEHMBRSHDQ /DDUFIGHFBGBHEQXV VIZGG

VXEDOIRUHHVW FRPBXQHEHWLGIY ¥ISFHKBEEFRPSRWKH PDLQ YHIJHWDWLR

+XPDQ DFWIQY KW X®\ DUHDYV

%HWZHHQ WKH IRUHVW SDWFKHV ODUJH JUDVVODOQIGY ERVBK HVH
PRXQWDEK®W¥H RSHQ DUHDV DUH WDNHQ RYHU E\ D WUDGLWLF
WUDQVKXPDQFH ZKLFK LQYROYHV WKH VHDVRQDO PYHVD\RERQ R
EURXJKW E\ VKHSKHUGV LQWR WKH PRXQWDLQ JUD}X@HDVURDYV
2FVERU %HVLGHV SDVWRUDO DFWLYLW\ KRB BQWWFWLYGWLHAU AR
DFWLYLWLHV KXQWLQJ KLNLQJ +RZHYHWWWDWKKXADE R GR ~HK
KHUGV DV ZHOO DV WKH DUHD RI SDVWRUDO XB\L\WR QGWU QR XK |
DGPLQLVWUDWLYH SDVWRUDO DUHDV 7KH DY HKUIDV AV R H HPD RQ HDNH
RI EURZQ EHDU SUHVHQFH 227 WX84 NWPDO UDIQI $T=¢ NIPVIE -

0006 NP ZKLOH 57v+ 16¥5 NP J=566 I=T=46 NP IEJX0.008 NP LQ WKH
3\UHQHHV

2QH VWULNLQJ GLVVLPLODULW\ EHWZHHQ WKH B\QB\@HE VWRQW KV
KXPDQ DQG LQIUDVWUXFWXUH GHQVLWLHV GO QWHM/RERLGHQW D C
WLPKIM KMKDQ LQ W K HOBWW QRH &K B V WUXEDGMW HUDLOURDGY DQG W
FRQFHQW WDKMHBROWW RP R I+WEKHY VDD WHKW 2FFLGHQWDO $0SV WKE
WKH EURZQ EH D UWSSMSLXIGIDIVLORRHEL W KH PRWR U Z M\US H O\QHBR Y H U

E\ XUEDQ KDELWDWD PDHBEWWBEOWH QUR KDELWDW FRQQHFWLYLW

SRSXODWHW®WYY HW DO
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186

187

188

189

WJRZQ EHDU SREXDHRMUIRVRULQJ

%RWK SRSXODWLRQV DUH LQFUHDVLQJ LQ VL]H DQG UDQJH 7KH
GLYLGWGER QXFOHL RQH ZLWK WZR WRVIR X 2 FIFQ G HQVEXO QWX E Q HXK
RWKHU LQ WRNRAHQMHB\UHQHHY &HQWUDO QXFOHXV )LJ D 7
SRSXODWLRQ LQ WKH BGRWUHAXWWHD ORFXWMG LQ WKH 7JUHQWLQR
EHDUV GLVSWKNHDMMEWRRG X$ W R ]H WD QK WRAHKADRH IURP

60RYHQLD

7KH PRQLWRULQJ RI EURZQ EHDU SRSXODWLR@WERR X® LAHWDLP L O
RFFXUUHQFH H J KDLUV VFDWV FODZ PDDMW\YF DG\ FRO/MHMD
PRQLWRULQJ RI EHDU SUHVHQFH DORQJ WUDWQVYMWHPDWEPP®G O
RSSRUWXQLVWLF REVHUYDWLRQV E\ KLNHUV K>X@BVE\UXLQABOHMW
WHFKQLEDPRQVUD HW DO * U RKIHHRAE DXOU UH Q LY RMKEHHDUM SR U W |
ZLWKLQ D JULG RI [ NP FHOOV LQ ZKDWFKEBWQOG BWW FR\GHS E HLDJU
%HVLGHV GLUHRMREBBBEWHG E\ QDWLRQDO ZLOGOLIH DXWKRULWIL
GHSUHGDWLRQ DUWKSSRMUGWGREL@ UHHGEHEZVYWK WKH DSSOLFDWL
OLYHVWRFNWBRRRK® SURJUDPVDREKERMWKIDUBRPHVWLE DQLPDO LV
KDYH EHHQ GDPDJHG NLOOHG ZRXQGHG E\ EHDUVULHY SHWW X U -
WKH ZLIDXG/OKRMYRWHI®G DQ H[SHUW RIILFHU RQ WKHPI (GG WQ RUC
RIILFAHROOHFW WKH ORFDWLRQ RI WKH GDPDJH DV WBROND BAKHVKE
QXPEHU RI GRPHVWLF DQLPDOV GDPDJHG DQG DQ\ ZDM. ®HQFH )
GHSUHGDWLRQ HYHQW 7KHQ WKH GDPDJH FODLFEURZ® BWDIU LHC
GHDWK QRW UHODWHGHDR'EX@RE8 VEHDRLRHUG FDXVH +HUH ZH RQ

GDPDJH FODLPV FODVVLILHG DV GHSUHGDWLRQ E\ EURZQ EHDUYV

OHWKWRRUHSUHGDWVYRUREDEI$SQDW\VLYV
,Q RUGHU WR FRQGXFW D FRPSDULVRQ EHWZHHQ WKH WZR SRSX

RH[SODQDWRU\ YDULDEOHV LQ WKH H[DFW VDPH ZDS DRRFGHX¥VHG W
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216

5HVSRQVH YOHBEDHGBWLRQ SUHVHQFHY DQG DEVHQFHV
7KHUHVSRQVH FRQVDRWHIBFRUGY RI EURZQ EHDU GHSUHGDWLRQ)
‘H IREFXVHG RQ WKH VXPPHU SHULRG IURPWRQAHD LR LGH SWMKHP |
SUREDELOLW)\ Rl SUHVHQFH Rl DOO GRPHVW LKHKHURGY WIDRWKH PR
DY DLOIDVEL K\S RAMKEHEDLHVZAHKW WDHD +RSFUDIW HW DO :H 0LOC
FRQVLGHUHLHGDWLR QRQEO ADKHHSBEL GHSUHGDWLRQ SDWWHUQ KD
GLITHUHQW IRU \GRUI ISIWHAQWS MABHY 3LPHQWD %DUURBRGWRLWDQ
SUHGDWLRQ RW KWHK RIRVSVIEX'H Q W DNE\G Hi ,Q WKH 3\UHQHHV ZH DO
JUHQFK GHSUHGWWHRQMWUDO QXFOHXV RI WKH SRSXODWLRQ WK
SDVWRUDO DUHDV EXIIHUHG ZLWK P $QQXDO SDQHGRUPWLBHHD
WKH EURZQ EHDU DQQXD@& %VHEHQEIHVIUTURIMRARYR PHHW WKH UH
IRU GHSUHGDWLRQ EURZQ EHDUV DQG GRPHVWLF DQRRDOV PXVW
WKLV SURWRARDOLDQ $0SV EHFDPWH RIGRRAVWLF KHUGV URD
DGPLQLVWUDWLYH SDVWRUDO ERUGHKNX YV \BKIG ,WHH HDE GEYRPS O H
EHDU GHSURGDMHRG RFFXUULQJ GXULQJ WKH VXPPHUWQG LQV
SRSXOZWVRERQV HYHQHIG LW ZDBWRXWNERUDO XQLWV
,Q WKH IUDPH Rl GHSUHGDWLRQ ULVN PRGHQRQQW KW RUDXHG B8R X U
YV DYDLODEOH ZH WRRN WKH ORFDWLRQV RI GHS DWEDRMULR\QL FY @
VWRS WKH PRGHOLQJ SURFHVV LV WKH VHOHFWURQXREBE VRIQFH
DEVHQWHXD W KMHR QXPEHU Rl DQQXDO GHSUHGDWLRQV %DVHG RQ \
D UHVSRQVH YDULDEOH DV 3WUXH DBEDEL@ANMM REZKLEK DWRWKFH
GRPHVWLFHMHAWHG LQ DQ DUHD WKDW FRPELQH WKH SDVWRUDC
DUHD RI EURZQ EHDU :H H[FOXGH SUMWBBQ F4D &\ W@HDXXI IHHW HD® Z L W

IURP WKH DUHD RI DEVHQFH VHOHFWLRQ

(QYLURQPHQWDO DQG HXPELFWROQG XVH
'H XVHG WKH (XURSHDQ UHPRWH VHQVLQJ LPDJHU\ WR G

KWWZHBAZ FRSHUQLFXMFKXODQGVFDSH IDFWRU ZDV GHVLJQHG VLP

111



217

218

219

220

221

222

223

224

225

226

227

228

229
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243

DQG EDVHG RQ ELRORJLFDO PHDQLQUIKX® ®ES RWMIOKVYNQ RUR P GOIHN +
JRU WKH GHWDLOHG SURFHVV Rl YDULDEOH FRPSXWDWLRQ S

KWWSV JLWKXE FRP $GULHOQH*DVW %HDU'HSUHGDWLILIRIGWUHH F

KWWSYV JLWKXE FRP DOGUHDFRUUD $O0OS%HDEIRROQHFWRWHIBH QPIC

HDFK YDULDEOH ZD VI @®@KD GIDAGG T YWARSUO (@ o

%URZQ EHDU DFWLYLW\ SUHGLFWRUYV

7KH EURZQ EHDU DFWLYLW\ ZDV GHVLJQHG WKURMJK NHUQHO
&OpPHQW &DOHRUWDOLGDWHG EHDU VLJQVLFHR P ORIEW B GWHD\F KV KH
GDWD ZHUH LQGHWHE-BHRWMHREOH Rl GHS UMHGD WLAR @ D&/DWRD UH IO
WKH XVH RI WKH DUBDVEW,GW RZQ EIEHORSSEWHGQHO GHQVLW\ RI E
DEWLNIRWP V\VWHPDWLF DQG RSSREDVERIEVWVF RR QLSNRMEBIFO \
VIVWHPDWLF PRQLWRULQJ LQ WKH FRUH DUHD \WIHEHRYQ ZBHHDU
FRPSXWHG NHWRZQ EHDU DFWLYLW\ GHQVLW\ RQO\ IURP DQQX

DOORZLQJ D KRPRJHQL]JHG VDPSOH RI RXU VWXG\ DUHD

ORGHOOL@@ PDSSLQJ SUHGLFWHG ULVN

7R SUHGLFW GHSUHGDWLRQ ULVN DQGVKEHDBDWY 30 HGLFWHREDAVILC
RI EURZQ EHDUV ZMHRBRQWXKFWHQUHNNVIIHRQPRGHOLQJ IUDPHZRUN Z
UHVSRQVH YDULDEOH DV WKH EURZQ EHDU GWISOHBW W& RD(EW HE EE
LQVLGH UHVRXUFH DYDLODELOLW\ UDQJH EHLQJ

‘H H[SORURBEOMKHFROLQHDULW\ EHWZHHQ SUHGLFWRU YDULDEOHYV
ZLWK D FRUUHODW NRIY FRESIH QIEGHRWMMVRPH PRGAOWKH SURFHVVHV
PRGHO VHOHFWLRQ DQG PXOWL PRGHDWL QJR P HQKFLIRK BPRMWL FR O O
IROORZLQ@ZHBHEIFOMKGHG IURP VDORSHRDBEG UXNIBS QEHVWWDQFH WR
URDGY DQG GLVWDQEBAWR EXVYWODDBHVWR URDGYV DD.ELVWDQFH
5XJJHGQHVY KDV EHHQ PRVWO\ XVHG LQ EURZQ EHDUHKMHLWDW
HW DO SLpGDO@MQ BW DMV PRUH S DL XFRQDRXWYWRZHRGHOV

$,& T7TKXN H[FOXGHG WKH VOWORBEBHRWLRRGH
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'XULQJ WKH PRGHO VHOHFWLRQ SURFHVV ZH WHVWHRUIRU DOC
YDULDEOHV LQ DQ2QGGMYZRYMDADDEOHY ZHUH HYDOXDWHG ZLWK
WKH QHDUHVW GLVWDQFH WR |R ORI MOINGHE BNREP VHIBWRRH WRE VLW \
%XUQKDP $QGHUVRQDOVR L Q\FIOHK GHHIBW DYGRP MRREWR R O
SVHXGRSOLFDWERHI OHF®W WKH YDULDQFH RI BWXWD F,KM\Q FE HVDDHNHQY
6DYHOLHY 6PLWK HDFK DUHD ZH FKRVH DQ DUHD RI DQDO\VLYV
SUHGLFW IRU GHSUHGDWLRQ SUREDELOLW\ WR EH SWRDFWWYH D
WKH H[WHQW RI HDFK DUHD

$IWPRGHO VHOHFWLRQ ZH DY H U R#HGIE HVAVPRREGIOVVI R UWBKU H Q H H
DQ& 11 IRU $0OSV 7DEOH %DVHG RQ WKLV DYHUDJHRREHWOHRW ZFH
H[SODQDWRU\ YDULD E OWHD D L\ WESHWH D W RMKKHHLU  FSHUBEE L\VE ML RQ D O
GHSUHGUDVSNRED EDSMWMUH FRP SKWHMEBEUHQHHY DQG WKH ,WDOLDQ

RQ WKH SUHYLRXV DYHUDJH RI EHVW PRGHOV

ORGHO YDOLGDWLRQ DQG FRPSDULVRQ
ORUHRYHU ZH FRQGXFWHOG ®LESMMW RROLOVREM HDFK VWXG\ DUHD
PRXQWDLQ FKDLQV 7KXV IRU 3\UHQHHV ZH FKRVH WRLFERPSXWH
RI WKH & HQWUDO QXFOHXV RI WKH 3\UHQHHWD D*QRILHWDO\ RQ W
7KXV WKH SUHVHQFH LQ WKH WUDLQLQJ GDWD ZHUB\UH@HHYHQW
7DEOH IRU GX¥LQJ VXPPHU SHOHRWHPEGH
‘H FKHENHG IRU PRGHO DVVXPBWH RURY YGRESBWERKQU HW DO

‘H HYD O XDRAGHH® SHUIRKRIRKBK VS DWLDIOG IMRNQW KH 3\UHQHH
ZLWK)WHOFK GHSUHGDWLRBOFEDWQ WD ®RDE REKGXWU D O 63XOROLNV XV
GHSUHGDWLRQ GDWD DQG LL LQ WKH ,WDOLDQ $QS&W &KW K- R/KH
DUHD RI EURZQ EHDU SUHVHQFH 7KLV ZDV GRQH WK} RXIKVHD Q G F
1HZHOO DQGLOOHU -KDOD -HQD )REKPRWIDULVRQ SXUSRVHV

HIWHUQDO YDOLGDWLRQ E\ DSSO\LQJ PRGHOV RI R¥RG\ WRG3\UH
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295

SHUIRURM D@ GRPL]DWLRQ PHWUGRHYFLQEKE® MERWWHWR HYDOXDWH ZK

PRGHO GHYHORSHG R DRXQHEHV WX IH.G/RVRX O BW LRRQK H U

7KHVH DQDO\VHV ZHUHVEHGRWHPHDODRQUHH VRIWZDUH ZLWK WKH
EHLOQOPP70RU PRGHOURRERNY HW D®&®O0,(RU PRGHO VHDHPWDORQ
UPYRU 6RO SHUIRN@OAEKIRM PRGHO HYDOXDWLRQ DQG 6\6OMWNIDOIDO D>
PDQDIJHPHQMDZKYON GRQH LQ 5 ZLWK UDVWHU UJHRV UJGDO DGH
DQWI SDFND&®HPWH H[SORUDWRLQ G YRPALADSEI XQWKIHCG SURJUDP

4*LV

SHVXOWYV

'DWD GHVFULSWLRQ
'"HSUHGDWLRQ HYHQWNGR® WXMMEBWZIMHKMN WZRDW ZHKUH WLPHV

OHVV LQ WKH 2FFLGHQWDO $0SV VRKDIQ MXK W ISHH&HRGVUDO 3\UHQF

ORGHO®HGLFWLRQV RI GHSUHGDWLRQ ULVN SUREDELOLW\
ORGHOV HBMKBGHFVWREDELOLW\ RI GHSUHGDWLRQ E\ EURZQ EHDUV |
RI EFRWRZQ EHDUV DQG GRPHVWLF VKHHS ,Q ERW®FUHDMWIGN KH U
LQFUHDVLQJ EHDU DFWLYL@WWIHQRBSHDY JKDMHLD QG 7TMEDWHY )LJ
DQWHHS ZHUH PRUH DFFHVVLEGABRVR MR ADBRBN@RW DXDIHQ WHU

ERWK DUYHDV 7DEOH

$OW KR XIKE UIDIVH-RRWAM- VW D QRUHRM@B/H SUHGDW VR QSARHIUMHG GXULQJ PF
VHOHAWLWRH WZ2WRKHYHDVHODWLRQVK $&FV¥ HHHWULHE RGISRVRWMKHHS W
EHDUV ZDV PD[LNPODEZW\ I[URP IRUHVW LHQIJWKQWEHW HQBEWBE $0OSV
SURED E L&®H S$W HREDWANRFU HZYW® LQFUHDYVLQWKGL VRIUHYRMHO WWRH W R

JHUR IURPIURRKH IRURVW

ERQWURXWWIRGLFWLRQ WKSURHBPEHGIDMBAIRMKUMRN HGLVWDQFH WEF
GHVSLWH WKH UHODWLRQVKL® ZWDORQ@PINBE/QAHQ@LIERQ@YWDVW WK

GHSUHGDWLRQ ULVN VLJQLILFDQWO\ GHFUHDVHGRRIONKLQ QWK HD
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3\UHQHHV )IKHUHODWLRQVKLS EHWZHHQ SDWFK GHQVADW DQG G
DOVR VLJQLILFDQW LQ WKH 3\UHQHHV RQO\ U RKDE J&INERADVOLIF +
ZLVBOWFK GHQVLW\ XS WR D WKUHVKRWD &LIRHYWS DWYE KS G K& dDW L
ZRUGWODQGVRED®HK LQWHUPHGLDWH IUDJPSQWBKH\R R IOBHYBWOV @D
VKUXEODQG PQGELPRYUH&VBHSUHGDWLRQ ULVN ZKHUHDV KRPRJHQR

ODQGVFDSH ZHUH DW ORZHU ULVN

2YHUDOO IURP WKH PRHMHOYDAAOIHFWNMMIMDL QG GLVWOIIHEG QYHRVMR UH
ZHUH WKH IRXU YDULDEOHYV FRQWULEQVER® KVEPASHRBWRY Q¥R GHSUH
IRU HDFK YDULDEOQWKDMEG®GIHSODLQHG WKH PRVW VWURQJO\ WK
GHSUHGDWHAgKH GLVWDQFH WR IRRW WUDLOV ZDV DOVR YHU\ L

PXFRHVV LQ/DEDE\

ORGHO YDOLGDWLRQ

>WR EH DGGHG @

>SLQWHUQDIOEGRWLRQ IRU ERWK VWXGY VO WHIYWILR® HE [WWWHAHIHDD VAL
ZLWK UDQGRPL]DWLRQ SURFHGXUHV DQG WK DHEWKRO G 3RD EVRQ U

OLOOHU HWa@DO

6SDWLDO SDWWHUQV RI GHSUHGDWLRQ SUREDELOLW\ 5LVN PDS\
7TKEBHSUHGDVWIURE DEVEVWIIHVWHEIDNVNHU ULWES DQRD Q) BWRUHG H U

DQG LQ DUHDV RI DYHUDJH HOHYDWLRQ LQ ,WDRO\ ZLWK DQ DUWL

'LVFXVVLRQ

2XU VWXG\ KLIKOLJKWHG WKH DFWLYLW\ RIVEORY® EQ® WWK HVWH L
UXJJHGQHVYV DV PDLQ IDFWRUV LQIOXHQ@KH & HQMWAD RH BW IS W
WKH DUHD WR ZKLFK DFWLYLW\ RI EURZQ EHDU FRXMGMERIUD SUR]|
LQ RWKHU VWXGLHV W PLJKW UHIOHFW W EHWDHH® DSWH \SU R B
SUHGDWRUV OHDGLQJ WR D JUBD@RU UGNHIP RWIDWWDFRKH SURS

JubvvODQG PLJKW DFW DV D SUR[\ RI VKHHS DEXQGIDLQWRHR IWK X
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GRAVWLF SUH\V 7KH WHUUDLQ UXJJHGQHVV KDV EHHREXOH®/ \ZL G
VWXGLHV GLVSOD\LQJ D SRVLWLYH UHODWLRQV WVSBL Y, W VVIKIRE DQ/L
D GLIIHUHQFH IRU WKLV IDFWRU EHWZHHQ WKW IRWHGD@JR D YW X\D
'"HSHQGLQJ RQ ORFDO FRQWH[WSRW K H VG/IHVGV D GFFR-D W B RIIRW K \DOYD W L
OLQHDU GHFUHDVH LQQBKBE TWDGUD® I$P SIVI H FS\R V QL W& H UK UBHHRHM
VSHFLILF ODQGV,FDGHHODWRXWKH 3\UHQHHV  WOKOHJ SYD/ MV RRIDHDV WQ
FRYHWKRQUH GLVWDQW FUHDWLQJ D GLVWD QRHNPW%ZK RIIG W K H

WKLV GLVWD GRHREW EHEIUMDVHY LQ D MLWWKGDVERBVDY

,Q WKHHRHHY D QHJDWLYH UHODWLRQVKLS LV LGHQWLILHG EHYV
DQG WKH GLVWDQFH WR KLNLQJ WUDLOVLQ@WIX\ W HDH W WR IQ WK/ E:
WKKHXPDQ GLVWXUEDQRK GLP RIWKBU LV FDE@H H[SODLQHG E\ WK
SRVLWLYH OLQN EHWIXG®IG K XREDNQQIFWUDLWY DQG GRPHVWLF KHUG
SUHGDWRUV DRESH ZUWKRKXPDQ DFWLY LEH KD YR@® SO XEIWMRH L U

ZLWKRXW FRPSOHWHO\ DYRLGLQJ DBEDRW RH KRXPMDMPHIFAW YD &\ 7L
%URZQ WXV DUWFIGRY HW D@ WMHDOLDQ $0SV FRQWUDU\ WR RXU
GLVWDQFH WRENRUNBKBOSUREDELOLW\ Rl GHSUHGDWLRQ %URZQ
DW QLJKW VXQVHW VXQOLJKW DQG PLJKW QRW Q DIQGDWRVDBES UR
ORUHRYHU WKH GLVWDQFH WR VKUXEODQG PLJKWKL®K UHDWHK HNV K
VHFRQG ILUVW P DGHRIU HBBAWRR RIULVN )LQDOO\ DQG ZH EHOLF
GHSUHGDWLRQ ULVN SUREDELOLW\ DQDO\VLV XVH DQ KQGH[ RI
GHQVLW\ UHYHDOHG D TXDGUDWLF UHODWLRQVKLSWJZIDNK GH:!

FRPSURPLVHUDERKWYWWDWGRQUHGDWLRQ VXFFHVV

([DPLQLQJ ELRSK\VLFDO DWWULEXWHYV DW GHSU®QGDWW Q MHGHIS/
WR GLUHFWO\ DVVRFLDWH ODQGVFDSH IHDWXUHV OXHQFBDUQL
OLYHVWRFN YXOQHRBRDBLOIOWUWRK3OB GDWHLQD 7TKH UHODWL
KXPDQ DFWLYLWDWOQGOGVIRRLENHQ GHPRQVWUDWHG LQ UHRDWLRQ V

VHWWOHBRWIMY VSHFLHERDOLY O%IMGDUYDQG HW ®MQWKHUMRQ
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OHRPHHQD HW DO TXDGUDW LEDOQMCKIHW IDB Y BH BVIHQV @ OH U
RWKHU VWXGLHV RQ GH UIDHGIVYVWERRATIK FDHY XR®IHW DO .DDUW
$VLDWLID QWKH WK DR HW DOLIBDQWKHUDLWIOHUUWL \HW DO
ULVN IDFWRUV VLPLODU WR WKH RQHV LQ RXRHV\W RKBNRZB WK LGH
GHSUHGDWLRQ WRMNHWRIBHERQWXWH WR GHILQLQJ WKRVKNDOLW\

FDUQLYRUH VSHFLHYV

>WR EH DGGHG @

X[WHUQDO YDOLGDWLR® P®EOERE FTRIWREBDDO@WMWLRQ RI RXU V

DQDO\VLYV RQ BRWK DUHDV

7KH LGHQWLILFDWLRQ RI ULVN\ DUHDV LQ WKH 3\SJHOQHHWW HDHQ
EH XVHG LQ PDQDJHPHQW E\ XVLQJ SDVW GHSURQH® RRGHW R/ B U
LPSOHPHQW SUHYHQWLYH PHDVXUHV WR UHGX$HFBHR DFIWQD b DH
FDUQLBRUEBJ SUHGDWLRQ ULVN IDFWRUV DV D RSUBGEFRMDYQIE YD

WDUJHWHG PDQDJHPRRWGSDPSINLIQY D EURDGHU FRQVHUYDWLRQ
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$XWKRUVYT FRQWULEXWLRQV

$* -%0 $8<4DQG PWRQFHLYHG WKH LGHDV $* $5HWVLIM HIX AV K)ia

PHWKRGRORJ\ DQG W3IH GV$XGCDOMR SDUWLFLSDWHG LQ WKH GHWLEL
3<4 DQB FROOHFWHG WKH EURZQ EHDU GDWD /3 DQG $* FROOHF
$& PDQDIJHG WWKHGGIRWBXWHG WKH SUB®OLFMRUHGDW KBIE®BHW D  $* Z
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WKURXJK WKRXJKWIXIONL@IXWYV DQG

$FNQRZOHGJHPHQWYV

'H ZRXOG OLNH WR WKDQN /pR %DFRQ IRU KLV WUBRIGRRN[HQVLJIK!
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Fig. 1: Distribution range of brown bears (grey cells of 10dswlution) for the study period 2030
2017. A) For the Pyrenees. The red polygons represent the pastorainulRrence and the gre

polygons represent the Spanish ones. B) For the Italian Alps. The red polygomnhtdbecgastor:

units.
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Table 1:Comparison among the two study areas for several characteristics of landseeptmck,
brown bear population, and depredation. The Occidental Alps described is the Italian studiytheea
alpine range. Characteristics highlighted with a star are cdewbaver the study period (208D17).
Number of domestic animals represents the rough avepmyeyearover the study period (number of
domestic animals brought to pastures are consistent between years because pastuess pss
maximum carrying capacity). The proportion of sheep is the average proportion ofioeght into
pasture over all domestic animals.

3\UHQHHV 2FFLGHQWND(

5DQJH NP NP NP
(OHYDWLRQ PD[ P

$YHUDJH HOHYDWLRQ P

$YHUDJH KXP D QKIS HNPV LW

3UHVHQFH RI RWKHU SUF 1R <HV
1XPEHU RI GRPHVWLF DQ a a

3UR SR URMLRIQWH S

%URZQ EHDU ILUVW UHLC

1XPEHU RI LQGLYLGXDOV

BRXUFH SRSXWD\WDRRQRRI 6ORYHQLD 6ORYHQLD
<HV®&| WUDQVORFDWLRQ

%URZQ EHDU SRSXODWLF RU
FXEV

I1XPEHU RI GDPDJHV RQ C
DQLPDOV

SURSRUWLRQ RI GHSUHG

I1XPEHU RI GDPDJHG RUWL §
VXPPHU

1XPEHWRBUHGDWLRY SU
WUDLQLQJ GDWD
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Table 2: Variables used in the modeling process

9DULDEOHYV +\SRWKHVLV 3UHGLFWLR 7\SH XQLY 6RXUFH

5HVSRQVH YDULDEOH

%URZQ EHDU %LQDU\ 21&)6)5

GHSUHGDWLRQ( 7UHQWLQR

([SODQDWRU\ ¥DUEILDEOM V

"LVWDQFH WR [ 5GHSUHVHQWY WKH DELOLY &RQWLQXH &RSHUQL

IRUHVW DQG UHVW GXULQJ WKH GDR 7KH QHDUHVW WKH
IRUHVW WKH KLJKHU WKH| SUREDELOLW\ RI DWWDFN
HDV\ DFFHVV WR GRPHVWLF SUH\V

"LVWDQFH WR | $SFWV DV DWWUDFWDQW ] &RQWLQXF &RSHUQL

DJULFXOW XU D|ODWWIHHKOWXUDO WUHHY WKM JUHDW HD Q\BK&/&
SUREDELOLW\ Rl DWWDFN

"LVWDQFH WR | $SFWV DV DWWUDFWDQW ] &RQWLQXF &RSHUQL

ZDWHUERGLHV EHLQJ DWWDFNHG VKRXOG EH JUHDWIBQ @ LABK Q
ZDWHUERGLHV QHDUE\ BWUHHW |0DS

"LVWDQFH WR | $FWDV DQ LQWHUPHGLDU\| &RQWLQXE &/&

VFUXEODQG DSSURDFK SUH\V LQ EDODQFH ZLWK |QRW
EHLQJ GLVFRMBVUHG\WR

3URSRUWLRQ [ 3URSRUWLRQ LQ D EXIIHU 'LVFUHWH| &/& DQ(

JUDVVODQG PRUH LPSRUWDQW WKH SURSRUWLRQ & SHUQLFXV
JUDVVODQG WKH PRUH LP[SRUWDQW WKH
SUREDELOLW\ RI DWWDFN/ DV LW LV D SUR[\ RI
GRPHVWLF SUH\VT GHQVLW\

JUDJPHQWDW+| ,Q WKH IUDPH RI EURZQ E| &RQWLQXH

3DWFK GHQVLWWKH OHVV SDWFK\ WKH KDPELWDW WKH KLJKHU| WKH
SUREDELOLW\ Rl GHSUHGPWLRQ

([SODQDWRU\ #+DXPIIDE OHV

IHDUHVW GLVV &RQWLQXF 2SHQ 6W

URDGV 0DS
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402

1IHDUHVW GLVV 'LVWXUEDQFH IRU EURZQ| &RQWLQXH 2SHQ 6W

EXLOGLQJV IDUWKHVW WKH KXPDQ VWUXFWXUHYV 0OVK H

1IHDUHVW GLVV JUHDWHU WKH GHSUHGDWERRQWURXED E & @ DWW

IRRW WUDLOV 0DS

([SODQDWRU\ VBIUIUDEQHV

(OHYDWLRQ &RQWLQXH

5XJIJHGQHVV &RQWLQXFH

6ORSH &RQWLQXFH

([SODQDWR U \ YD RIZIE BHD U

%URZQ EHDU D] $V EHLQJ D SDUW RIUMKH| &RQWLQXH 21&)6

GHQVLW\ VIVWHP WKH PRUH LQW H|Q WHi WXKHOX VHURIQWK H
DUHD E\ EURZQ EHDUV WKH KLJKHU|WKH
GHSUHGDWLRQ SUREDELQLW\

) R
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Table 30RGHO VHOHFWLRQ IRUHWKH GNX/FS @ DAX GX L BMKV &/HRORNGIH O V

3<5| %HD| *UDV| $JULFR )RR 6KUX| )RUH JRUHVV| 3DWH 3DWFK| %XL{ 5RDG| :DWH| W{ GlI $,&F GHO ZHLJK

$/3
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408

Table 4: Results from model averaging for the two study areas (averaging done anofubsdels

with ;#+%2).

Pyrenees Occidental Alps

Predictor variable

Importance t SE p Importance 't SE p
Intercept 0.25 031 0.08 0.24
Bear activity 1.00 350 025 * 1 3.05 0.64 *
Grassland proportion 1.00 232 022 * 1 3.00 0.69 *
Distance to forest 1.00 1.33 029 * 1 3 -96 111 *
Distance to forest 1.00 -0.84 033 * 0.17 0.92 042 *
Patch density 1.00 -0.32 0.20 0.54 0.68 0.45
Patch density 1.00 -0.71 0.30 * 0.06 0.32 0.59
Distance to agricultural NA NA NA NA NA NA NA NA
trees
Distance to foot trails 1.00 049 018 * 0.14 0 _39 0.49
Distance to shrub 0.26 -0.20 0.18 1 192 057 *
Ruggedness 1.00 05 017 * 1 ) _29 0.60 *
Distance to buildings 0.79 0.33 0.18 0.16 0 _55 0.57
Distance to roads NA NA NA NA NA NA NA NA
Distance to waterbodies 0.15 -0.07 0.16 0.17 0.50 0.48
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Fig. 2: Predicted probability of brown bears’ depredation risk on sheep in the Alpsricein th
Pyrenees (blue) for each significant variable in the model averagaide(4). The relationship
displayed only if it isignificant.
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&KDSLWUH &RPSRUWHPHQWY LQGLY
OfHVSDFH HW GpPSODFHPHQWV FKH] O
Of2XHVW GDQV XQ HQYLURQQHPHQW D
SDVWRUDOH

&H FKDSLWUH FRUUHVSRQG j XQH GHVFULSWGR@G®MHXQH DQD
LQGLYLGXHOOHY pFKDQWLOORQV JpQpWLTXHV V>)XAHL *36 GD
GpSUpGDWLRQ 8QH H[SORUDWLRQ GHV GRQQpHV HW GHV PpW|
OYDQDO\VH GpILQLWLYH HVW SUpVHQWDpH LFL L1HVIWDH RWHQYGPLOD

FRPSDUHU OHV FRPSRUWHPHQWY HQWUH OHV GHX[ SBBRB8DWLRC
GH Of2XHVW &HUWDLQHV GHVFULSWLRQV RQW IG/RIOTFLHNQY HEIXH F
7UHQWLQ HW SULQFLSDOHPHQW $QGUpPD &RUUDGL
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 QWURGXFWLRQ

&RPSRUWHPHQW DQLPDBQMWHEYRWRRBROQH GH OD F
'"HSXLV OJRXYUDJH GH &DUR HQ OYDEVHQFH GHVSDQVPDI®Q F
GDQV OHV pWXGHV HQ ELRORJLH GH OD FRQVHUYDWLR@QQHD VLV
SULQFLSDOHPHQW OfpWXGH GH OTXWLOLVDWLRQ (B\WX®BHW SREH ¢
VILQWpPUHVVHQW DX[ YDULDWLRQV DX VHLQ GHV SRSYOWWDRQV
JpQPWLTXH OD G\QDPLTXH GHV SRSXODW LR QROH\B Qa3 X MLLVOALQDIW
/TpFRORJLH FRPSRUWHBHQM/ DOFpWERGHVW.Q VLWX GHV |
FRPSRUWHPHQWDX[j OTpFKHOOH LQGLYLGXHOOH @B WHXUWPWHW¥D X
GYIpFRORJLH HWFBOPMREQYW LRI FRPSRUWHPHQW FRPPH OJHQVHP
GpFLVLRQ SDU OHVTXHOV OHV LQGLYLGXV DNDXB\W H QYWD ®H XD Ul Vb v
GX¥LOEHRWLTXH HW DELRWLTXH /H WHUPH GH GpFLVLRQ QH UH
SURWPHXV FRJQLWLIV FRQVFLHQWY PDLV LQVLVWHPDOP$IOMPHQ\
UpJXOLqQUHPHQW FRQIURQWpP | BXXVEHX§YWH QW WHQWDWLMBOHV
FRQVPTXHQFHV HQ WHUPHV GH VXUYLH HW GH UMISR@GHXB W HR®X
FRPSRUWHPHQW TXL PHW HQ pYLGHQFH VRQ U{OH FUXFDDO GDQ\
FRQVHUYDWLRQ LQ VLWX FKHUFKH j SURWpJHU OHV SRSWODWLRC
FHOPHWpPSRQGHQW HW SHUVLVWHQW IDFH DXKWEDRQJHPHQWYV Gf
'H IDORQ LQWXLWLYH OH IDLW TXH OHV HVSqFHV ORKXWQW FR
FRPSRUWHPHQWY LQIOXHQFHQW OD VWUXFWXUH HWHODHGYQDHP LT}
IRQGDPHQWDO GX FRPSRUWHPHQW DQLPDO WH® QELRORIHW WG
LQWHUGLVFLSOLQDULWpP HVW QpH OD GLVFLSO®PORQWH UXD\WRRY |
EHKDYRRKOXPVWHLQ DQGX)HIUFRIMGRYPW OH QRPEUH GIDUWLFOHV
TXDGUXSOp HQ DQVHQ SDUDOOQOH GH OJDXJPHQWDWLRQ GX
ELRORJLH GH OD FRQVHUYDWLRQ $QJHORQL HW DO

&RPSRUWHPHQW PQR PIDH WB/D WLDOH

/ITPWXGH GX FRPSRUWHPHQW DQLPDO SHXW FRQVWLWXHU XQF
DQWKURSLTXHV VXU OD IDXQH VDXYDJH 'pWHFWHUIXHM QDQWHQF
GRQF SDUWLH GHV SULQFLSDX[ REMHFWLIV GHV YWGOGHWHQ XU

FRQVHUYDWLRQ DILQ GILGHQWLILHU OHV XDELW P \8 R X PHWV B Y 8
&HFL D SRXU EXW SDU H[HPSOH GH GpWHUWRUQKY ORNDNDIRDW G H
HW DO ORQQHW HW DO 2X HQFRUH R\H JHUQ B HLQ GGHHU
VDXYHJDUGHU XQH HVSqFH 8QH FRPSUpPKHQVLRQ SURIRQGH GHV
DLQWH GpYHORSSHU GHV PpWKRGHV HW GHV SODQV GH JHVWLRQ
QpJDWLIV GHV LQW HIDXRW L\RIDX/Y X P DA R X W0 HI\Q PR FHWH/ QY WR OR J |
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%OXPVWHLQ DQGXWHWQFQGH] /HV GLIIpUHQFHV LQGLYLGXHOOF
WUDGLWLRQQHOOHPHQW FRQVLGpPUpHY FRPPH GX EUXA@HGBDQV C
LPSRUWDQWHYV GH OD UHFKHUFKH HQ pFRORJLH HW H/® pYROX\
FRPSRUWHPHQW DQLPDOHWVWQRRQDYGFXHOWQW OLp j OTpFROR
FRBRUWHPHQWY GH GLVSHUVLRQ GYpYLWHPHQW RX GYKDELWXD
OYKDELWDW VH SURGXLVHQW WRXWBPR®Y BQUFRQOQBAXNXNF HMVS\L
SHUVRQQDOLWp DIIHFWHQW OD GLVWULEXWLR@)XGMMIDYBUYLGKV
PRXYHPHQWY DPHQDQW j GHV LQWHUDFWLRQV QRQXMOYDMRLRE V
GHV SRSXODWLRQV :RDP\D Q WHAHRD F H $I1LQ GH UpGXLUH OHV P
SqQVHQW VXU OHV SRSXODWLRQV HQ SDUWLFXOLHU OHH\OPHQDFF
IUDJPHQWDWLR B OB @H K DEROWMNYW QpFHVVDLUH GH SUHQGUH HQ
GH OfHVSDFH GHV LQGLYLGXV DX WUDYHUV GH OD VpOHEWLRQ Gl
PLJUDWLRQ FRPSRUWHPHQW DOLPHQWDLUH HWVGEH PHD HV VGADDLM
OH WHPSV SRXU GpWHUPLQHU OHV KDELWDW WHj GIUSEWXEGDWLRQ G
%OXPVWHLQ DQGXWHWQFQGH] /HV PRXYHPHQWY DVVRFLpV j OD
FRPSRUWHPHQW WHUULWRULDO RQW GHV HIIHWWUG OB R O-RA LSIF
GHV SRSXODWLRQV 3DU H[HPSOH OH FRPSRUWHWHGMH[WE&XUHW
FHUWDLQV LQGLYLGXV GfXQ WHUULWRLUH GRQQp HWRFFURVW
%OXPVWHLQ DQEXJHWFQFQGH] $ FRQWUDULR OHV PRXYHPHQWYV C
DYBLGHV FRQVpPTXHQFHV EpQpILTXHV HQ WHUPH GH IOXHGH JqQl
PDLQWLHQ GH OD FRQQH[LRQ HQWUH SRSXODWLRQV QpFHVVLWH
GYDUULYpH DLQVL TXH OHV JRQHV GH WUDBMHWY RXLFRUUQ DB RAXW Y
LQGLYLGXV DX WUDYHUV GH OD SURW BFHXURBR G B W AWDLEYLWPW \& K
3DU H[HPSOH OD SULVH HQ FRPSWH GHV JRQHM GGHWUDY
VDXYDJH LQGLTXH OHV SRVVLEOHV VLWHV GH FRQVW®KFWLRQ
VDXYHJDUGHU OD FRQQHFWLYLWp HQWUH OHV SRSXODWLRQV
DWWUDFEBRXU FHUWDLQHV HVSQFHV FRPPH FKH] OfRMXXUNH G/ WD LW
OHV HVSDFHV DYRLVLQDQWY PDLV OH VWUHVV GE€TXBQRFSHURLPLW
DSSRUW QXWULWLI PRLQGUH TXJfHQ ]JRQH QRQ GpUDQJpH &KUXV
1IRUWKUXS HW DO 2UGL] HW DO ( WHHR/GLDYQHFPHH ) VY LOVHHWU
URXWHV j IRUW WUDILF HW WHQGHQW j pYLRHW OWXSWHID DU V p H
&KH] GIDXWUHV HVSqFHV FRPPH OH ORXS HOOHV IVRHPM EWLOLV

(FRORJLH GX PRXYHPHQW

ITPWXGH GHV PRXYHPHQWYV BGIM HQGH YAKDXQ/J HPTHHYW GH SRVLWLRC
'HJPDQQ HW DOUHSUpPVHQXH RBRMIFO FHQWUDO GH OD FRQVHUYI
7XFNHU HW DO JTpPFRORJLH GX PRXYHPHQWQWHQWMFH H@BR
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PFRORJLH VSDWLDOH FRPSRUWHPHQWDOH HW D fH DO\ ¥R @HW
PRXYHPHQWY UpVLGH GDQV OD QRQ VpSDUDELOLWHGWWWROW HYV
GRQF XWLOLVpV DILQ GH YLVXDOLVHU TXD@GLLY LG XHON D/GD®RY B
VSDWWX@GLH OHV FDUDFWpPULVWLTXHV GHV PRXYHPHRRPWH OfDLG
OD GLVWDQFH SDUFRXUXH j Gl H LAYPORASLHFW BDHKWW RX PRLQV (
WUDMHFWRLUH RX HQFRUH OD GLUHFWLRQ GX jPG@XNEBERMH /H
VXU OfDQDO\WVH GH VFKpPD UpFXUUHQW GDQWpOHUWHPBY DDMU R
U\WKPpV HW VWpUpRW\SpV FRPPH OYJDFWLYLWp GLXHH RX
FRPSRUWHPHQWY FRPPHHOPDPIQIBIDWDRQ (QILQ OH GRPDLQH FRC
VLWXH OHV DQDWHABRUWEOWHWR GHV GHX[ SUHPLHUV GRPDLQH
HQYLURQQHPHQWDO RX BKDQIQRBWJIDDXH

&RPPH GpPpPRQW-RK@LRR OHV pWXGHV VXU O XWLOLVDWLRQ C
O DOLPHQWDWD& QVOHRIRWRYW VLPSOHPHQWp®HRQSUHPLHU RUGUF
HVW OD VpPOHFWLRQ GH O DLUH GH UpSDUWLWLR QHSERWPIDIDQGH HW
YLWDO FRUUHVSRQG DX GHX[LqPH RUGRKQWR ¥ plO\M WY BQFEH O
UHTIDW XQ LQGLYLGX SRXU P¥L@QDKE HJ AOKW ERIY RFELHQ WD GLVSHU\
PLJUDWHBPDQQ HW DO JTLQGLYLGX FRQFHQWUH DLQVL DX
DFWLYLWpPV VXU XQH VXUIDFH UHVWUHLQWH SRVVpGMIQW GHYV
VPOHFWLRQ GH OYJKDELWDW VIHIITHFWXH XKW \GHHO/RRBUQWY UBHHW E L
OTLQGLYLGX RX GH OJHVSgFH DX FRXUV GH VRQ F\FOMLMQFRQQ
GH OYKDELWDW GHV SRSXODWLRQV SHXW SHUPHWWUH GH SUp
GLVWULEXWLRQ REVHUYpH GHV SRVLWLRQV GIX@WQGQVHEXHNV
FRPPH OH VWDWXW UHSURGXFWHXU RX OH VH[H G3H/ FFOQWU U BV
HQYLURQQHPHQWDOHY RX DUWLILFLHOOHYV HW G H F-DNVUpMI®IOM. &)
1DWKDQ HW DO

&RPSRUWHPHQWY DOLPHQWDLUHV HWULDQEGAW F®X\Q | SRIRHEWD qPHV F
JTXWLOLVDWLRQ GHV UHVVRXUFHV HW OH FRPASRIRVUISRHHQ W DHOAL P k
OD VPOHFWLRQ GH-RRKRNVRIQVD{WXBORQ OH FRPSRUWHPHQW DOLPH}
FRPSUHQGUH OHV PpFDQLVPHV FRPSRUWHPHQWDX[STHDQHPW QL
GHV GpFLVLRQV j SURSRV GH TXDQG TXRL HW RRBFRUIHN SRQGHFF
i OTLQVWDOODWEGR@ G VR® HGNLYEREKGWPHQ@M FKRL[ GH VRQ GRPD
/H WURLVLgQPH FRUUHVSRQG DX FKRL[ GHj GDWFIOD OLS/HH U LLETXM
OYXWLOLVDWLRQ 8 GH OfHVSDFH DX VHLQ GEXDRXBWRDLPH RUWG
FRUUHVSRQG OXL j OD VPOHFWLRQ GH FHUWDL®Y ISWWHEKWDOLPHQ
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&RPSUHQGUH FWRHRpPSBERW IDYRULVHU OD FRKDELWDWLRQ HQWUH
SUpGDWBXUYILGHQWLILFDWLRQ GX OLHQ HQWUH GpSODWFHPHQW |
RXUV ILQLVVHQW SDU rWUH FRQGLWLRQQpV j VHKB@WUNQ R UWX G H
SOXV HQ SOXV GHV KXPDLQV DILQ GYDFFpGHU j FHWWHGHHVVRXL
VPFXULWp TXL SHXYHQW VH VROGHU SDU OHQUHWYUDQRK B HLOYTDQX
PRQWUpP TXH VL XQ FRQGLWLR GQH R HNWW \QMRPMIIWLRPHE WX Q VWLP:
XQ FRPSRUWHPHQW VSpFLILTXH HVW HIIHFW XGXUHFOPDS/RIUWHHP FHHDQWY
OHV LQGLYLGXV HQWUHQW PRLQV HQ FRQIOLW DYHF OJKXPDLQ (

/IH FRPSRUWHPHQW HVW XQ IDFWHXU FOp GH PpGLDWDRIQUGHV L
HQYLURQQHPHQW (W VRXYHIX\® OBGERRDBXQHVW. WPWHUPLQpP SDU \
FRPPH XQ UpVXOWDW GH OD GLVSHUVLRQ GHV SDWURIHN GH Gp
GYDSSDUIFRRHDWWD LQWY SDU OfHQYLURQQHPHQW BWUYR Y QDHOLRAL
DQLPDOH WHUPH GLVFXWp GDQV OH GRPDLQH &H pQHFRD R JLHHV F
GLIIpPUHQFHV V\VWpPDWLTXHV HW VWUXFWXUpHV SVWHYE ®REVXQ X F
FRPSRUWHPHQW GDQV XQ FRQWH[WH VSpFLILTXH BDWVFRQHpPOpD
DXWUH VLWXDWLRQ :ROI DQG :HLVVLQJ WBHDQ GHH[®I W SjOriiV UFHH 8 ¢
DJUHVVLIV YDUUDWHPRI@® WR®FR HW FHV GLIIpUHQFHV VRQW VWDE
FRPSRUWHPHQW WHQG j rWUH FERRIOG®@H VBN YA FVO PR WG/DV¥RQW FRQV
DVVRFLpVY DYHF GHV GLIIpUHQFHV PpWDEROLTXHV SK\VLRORJ
FRPSRUWHPHQW HVW JpQpUDOHPHQW FRQVLGpUp FRMPBMOH[LE
SHUPHWWDQW GHV UpSRQVHV DSSURSULpPHV DX[ YDULDWLRQV F
VRFLD@HWJIP-OOHU DQG 7DERUVN\ &THVW SRXWTORILY FH W
SURJUDPPHV GH UHVWDXUDWLRQ GH SRSXODWLRQV DURQVGH SU
DQWKURSLTXHV HW FHOOHV SRXYDQW SURPRXYRLU Gi) GESDFLW,|
SUpGDWHXUV LO HVW VRXYHQW STRHEOMPRIVQE TXQGHYYGHURQQHP
IRUWHPHQW DQWKURSLVp OfpWXGH GH OD SHUVRQQDWOWLWp R
SHUPHWWUH GJLGHQWLILHU GHV LQGLYLGXV TXWUPG®SMMWQW XQ
GX UHVWH GH OD SRSXODWLRQ HW VXUWRXW SRXYDQWBS@VHU XQC
&HV LQGLYLGXV VRQW GIDLOOHXUV GpILQLV FRPPHRQIDOQW XIQJRR
&KH] OJRXUV LO SHXW V{DJLU GTLQGLYLGRVGWSUREG DIWPLLROQ HHV W
IUpTXHQWH ORFDOLVpPH HW VSpFLDOLVpRP PHGWW P ROQLAQXQ GIX U
SURECqPRMPH VL FHUWDLQVGRULMERPHP\H \SODQUWH[HPSOH OfREVHUY
SUpGDWLRQV UpSpWpHV VXU XQH JRQH ORFDOLVpH SHUPHWWDOQ\
IDoORQ VHPEODEOH DX[ RXUV FRQGLWLRQQpPV SDU RIPBMLLATEK® W D W
GH GLIIpUHQFLHU XQ RXUV FRQGLWLRQQp GIXQ RXUV BRWVpPGDQ'
IDLUH VIDSSURFKHU GHV KXPDLQV OD FRUUpPODWLRQ GH FH W\S

135



PWXGLpH (Q UHYDQFKH FHVY FRPSRUWHPHQWYV SRXH [RHYWIH@IWR
RXUV VWDEOHV DX FRXUV GX WHPSV 'DQV FHGIFDM EBRYAKIFROQ
VRQW PLV HQ SODFH YRLU FKDSLWUH 'DQV FRABRLMMP ARQW VF
DW\SLTXHWpV FH SURWRFROH SHXW rWUH GpFOHQFKp SRXU D
QpJDWIRSLGH VXU OHV LQGLYLGXV SRXU pYLWHU VDURWRFRPLH VL
HVW FRXWHX[ j PHWWUH HQ SODFH HW QpFHVVLMXH P®NW WHLB B U’
VSPFLILTXH ,0 HVW GRQF QpFHVVDLUH GH FRPSUNQG®MB HW G
SRSXODWLRIY Y&AN OD SUpGDWLRQ DILQ GH SRXYRLU UHFRQQDV
FRPPH DQRUPDOH 'H SOXV OfpYDOXDWLRQ GRVWHI BRRSR GW H®HQ
VL OTHIIDURXFKHPHQW D HQWUDLQpP XQ FRQGLWLRQQWPEQW QpJ
FHV SURWRFROHV DLQVL TXH GHV JRQHV FRQFHUQpPHV YRLU FKD

2EMHFWLIV GH OfpWXGH

/TDUULYpH HQ HVWLYH GHV WURXSHOX{ ORPHNVOWM DMXWHR ¢ QIHODLG L
SURLHV GDQV OD JRQH GH GLVWULEXWLRQ GH OMWKUYWHEG XU /W
OfXWLOLVDWLRQ REVHUYpH GHV JRQHV GTDWWDTXHWHEBQ@® LG}
FKDSLWUH IDLW UpIpUHQFH j OD VPOHFWLRQ GIOW JRQRL B I BI W 0f
SDU OHV LQGLYLGXV TXDQW j OHXU JRQH GYDOLPHQXDWHRQ VX
FRPSRUWHPHQWW EXWRAVMW LFL GIpWXGLHU OH FRPSRUWHPHQW
SUpQFH GH SURLHV GRPHVWLTXHY GDQV OHV HVWLEHVSURDRMKYPH C
UHQG OD GLVSRQLELOLWpP SUPpGLFWLEOH HW QFRRX DD M RL p\N DG
XQH HVSgFH RPQLYRUH RSSRUWXQLVWH OFKNVRIWRKGW HH H M BWWTOpH
GDQV OH FDGUH GH GpSODFHPHQW D\DQW G{DXWU RV RHEWSRW\A |V
j OD VDLVRQ HVWLYDOH GH MXLQ j VHSWHPEUH FKHYDXFKDQW F|
MHXQHV &HOD HQWUDLQH GRQF GH IDoRQ LQGpSHQGDQWH j OD
DGXOWHV j SRVVpGHU GH SOXV ODUJHV GRPDLQHV Y IUWDOXH HW O H
GpSODFHPHQW SRXU N LWpBXUOYHMBQWHPDE® HW DO 6ZHC
DO

'DQV XQ SUHPLHU WHPSV LO HVW LPSRUWDQWR GHILHRQW LGH WV
FDUDFWPULVWLTXHV GH OHXUV FRPSRUWHPHQWSHGWULLGW BDHW
LQGLYLGXV RX FODVVHV GILQGLYLGXV LPSOLTXpV GDQW®HV Gp
EXW \GHUBPRPSUHQGU K BRAAH@ELOLWp GIOW BPEQ B EMPE)XQMMOOHV W
FRPSRUWHPHQW GpSUpGDWHXU &HV DQDO\VHV VHURQGDBNHFW X|
OHV SRSXODWLRQV S\UpQpHQQH HW DOSLQH
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ODWpULH[GORIWDWLRQ GHV GRQQpHYV

$QDO\VHV JpQOWNRTXHWDWXW GH GRPPDJHY LPSXWDEOHYV

3RXU OD SpULRGH GpSUpGDWLRQV RQW pWp DVVRFLpPHV j XQ
LGHQWLILp RX SOXVLHXUV LQGLYLGXV FRPPH F$PUWHHP SOM GH
JUKFH j GHV PDUTXHXUV ODOKHXUHXVHPHQW WRXV OHV pEKD(
DWWDTXH QH SURGXLVHQW SDV IRUFpPHQW GTLQSRUPHWRRQH OF
GH OD GpJUDGDWLRQ GHV pFKDQWLOORQV (Q PRVHQQH FKDTX
DVVRFLPHV j GHV LQGLYUGXV LGHQWLILpV

/1$ULqJH pWDQW OH GpSDUWHPHQW DX VHLQ GXTXHO OHV FRQ
QRPEUHX[ VHFWLRQ GH FHWWH WKqgVH FTHVW HROLOMF®/DHY VO HI

SOXV GILQGLFHV JpQpWLTXHYV GH TXDOLWp S& X PUHIDDVQ W HPGIHD W
QRPEH GIDWWDTXH )LJ

)LJ SRXUFHQWDJHY DQQXHOV GIDWWDTXHV VXU OHYIXpMDIOTHWH XSR

+
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/H QRPEUH GJLQGLYLGXV LGHQWLILpV VXU DWW D RQWHWY W XQUD
DVVH] JUDQGH GLYHUVUWWDRFHQWDLQV LQGLYLGXV VHPEOHQW L
SOXV GIDWWDTXH TXH GIDXWUHV VXU OHV DWW DT XHW RN \U fi v

VRQW OHV FDWpJRULHYV GILQGLYLGXV pWDQW OHLERXW GHWILG Dp
VXU OHV DWWDTXHV SDU OD JpQpWLTXH )LJ

)LJ SURSRUWLRQV GIDWWDTXHYV VXU OHVTXHOOHVXRQWH O W LUYpHFF
GIDWWDTXH DQQXHO GH FKDTXH GpSDUWHPHQW SRXU OD SpULRGH
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)LJ 1RPEUH PR\HQ GIDWWDTXH SDU DQ LQGLYLGXH@WIREPH+OHV /I
QRPEUH GITDWXWDAOKWVXHOOHY OfLQGLYLGX D pWp LGHQWLILp HQFPMH €
PrPH LQGLYLGX GXUDQW OD SPULRGIH®SOH %DORX PRUW HQ VHUL
OD SpULRGH GYpWXGH

)LJ  3RXUFHQWDJH GIDWWDTXHV FDWpJRULVpHV SDHW BNDHEXMQ GH DI
SDU OD JpQpWDTXHD V8 P KIDGX GBW H | H P HIOBXHO WeH<IHPHOOH DY WK RXGX®QV 60
6) VXEDGXOWH IHPHOOH
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)LJ 1RPEUH GTLQGLYLGXV LGHQWLILpV VXU DWWDTXHNVSDQGDYLS
FRPSWpV TXTXQH VHXOH IRLV

'RQQpPHV YB8pBPHQQHY HW DOSLQHYV

/H VXLYL SDU *36 GHV RXUV GDQV OHV 3\UpQpHV BB/VGDQN XAHV $

SPULRGH GRQQpH PDLV VXU SOXVLHXUV DQQpHV TXL QH VRQW SD
'DQV OH 7UHQWLQ RXUV RQW pWp VXLYLV SDYLVY36WDQGHV

3\UpQpHV SDU OHV pTXLSHV IUDQODLVHV HW HVSDJQROHYV

yLJ 3pULRGH GH GpSORLHPHQW GRQAXIOYLY *36UBE YHR/XIWND QoDLVHYV F
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/H VXLYL *36 HW 9+) D SULQFLSDOHPHQW LpWGpL ¥ LIGHEW WIS R X O FOTHK |
11 '"Y{DXWUHV LQGLYLGXV RQW pWp VXLI*RWD WRX V&b | UpENR MSHV YU
GX FRQIOLW DYHF OHV WURXSHDX[ GRPHVWLT X H¥X WLROUW D VELDRXY
OYHVSDFH 3DSLOORQ FRPPH RXUV j SUREOQPH HW &DRKIRXOSR X
GHV RXUV QpV GDQVSQQHPBIUPQpHYV

/TH[SORGHW LRRQ QpHV *36 VXU OHV PDVVLIV DOSLQ HW S\UpQpHQ
&RUUDGLQL SRXU OfH[SORUDWLRQ GHVY GRQQpPHV LWBOSRXWHYV
XQH XQLIRUPLVDWLRQ GHV GRQQpPHV K ,0 \ D PORUDY$HX GH
PRLQV GH GH YDOHXUV PDQTXDQWHYV 'HX[ HIHPSOHVXLRQW GR
*36 GHV RXUV %DORX HW *RwDW &HV H[SORUDWLRQYV
GHVFULSWLRQ SHUPHWWDQW GJH[FOXUH OHV GRQQUYHY G3He/ GX U
LQGLYLGXV VXLYLV SDU *36 GDQV OHV 3\UpQpHV VRQW GLVSRQLE

A B

C
yLJ 1RPEUH GH SRLQWYV *36 SDU LQGLY¥LBW MQWALH. \DRIQ MAREKW FHKW
KRUV VDLVRQ GH SKWXUDJHV G pWp 1636 / LGHEWLVIXIBME XOWRL DX

ORQJXH VXUYHLOODQFH *36 GHV 3\UpQpHV 1RPEUH PIRWHRX G & pBIRFD
GHV LQGLYLGXV % J/LVWH GHV LGHQWLIYDQW V%TRARM}V SR QGDMDN V
3DORXPDSDURXVVH *RwDW &DFKRX &ODYHULQD 6RULWD
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)LJ ([SORUDWLRQ GHV GRQQpPHV *36 GH OfRXUV *RRV\DIND UQR QW URIGHR W LHIQ 1 D WXE AHBRNVOLBRAPEID Sk X U RIS+
'H JDXFKH j GURLWH HWVEUWDWEHEW RQUEDWRPSOgWH GH OTRXUV GpSODAMDPMICR/Q Q HOWL DW FQ K 65 H VY iBKHOQBEFD'E B Q FOHR H QO
YLWHVVH DQJOHV GH PRXYHPHQW
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)LJ ([SORUDWLRQ GHVY GRQQpPHV *36 GH OTRXUV %DORXVDRM WL BEXLWGHIQG 1 K LERIXGYBR\WRVRIQH WH GIHD MEFKEV
FRPSOgWH GH OfRXUV GpSODFHPHXHV QRWDDX VWFDWURQW p@AXWHWPEFH GHV SDV GWWWYIKFBEQHOQWWY HG HKBRXYHE RROWO LV D
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)LJ 7TUDMHFWRLUHYV GHV LQGLYLGXV VXLYLVHIBORUGHB WIDRY HBNRQ QYW R \G D6 U qV
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OpWKRGHV GIDQDO\WHYV GHV FRAPASRUWHPHQWYV GH ¢

'DQV XQ SUHPLHU WHPSV QRXV DYRQV FKHUFKp | GYMWOORY Q@M (
FRPSRUWHPHQW GH GpSUpGDWLRQ j SDUWLU GHV LQIRUPDWLF
JPQPWLTXH HQ SUHQDQW HQ FRPSWH OfkJH OQWLVIYH BW @B LWL
GRPDLQH YLWDO GH FKDTXH LQGLYLGX 'DQV FHMQGH YSLLEBHAH @ UHHY )
FRQWH[WXDOLVp SDU OD PpWKRGH GX SRO\VJRQH FRQYMBW LQLP)
&DOHQJH FUpp j SDUWLU GHVY GRQQpPHV GH VXLYLV VI\VWpPDWLTXH
GHV GRQQpHYV GH SUpPGDWLRQ VHFWLRQ JTLPSDFW GX VH[H R
GHV FRQVpPTXHQFHV VXEVWDQWLHOOHV VXU OfJXWDOLVIRWWRQ
GLPRUSKLVPH VH[XHO H[LVWH DLQVL TXTXQ URLNY YH GHWBI®\W W LF |
OHV IHPHOOHV DYHF RXUVRQV j XWLOLVHKH UFIK HLU B P RFHIQME IO R D/
VEUV FH TXL SRXUUDLW LQGXLUH SDU HUUHXU O] BRIRWHPWLRQ
VHUDLW DEVROXPHQW SDV XWLOLVpHV SDU OHV IHPH@®HV DYHE
YXHV GHV FRQQDLVVDQFHV VXU OD ELRORJLH GH OfRXUWWEUXQ
FRPSRUWHPHQW GIDYDQWDJH SUPGDWHXU TXH OHV VXEDGXOWH
DWWDTXHU OHV WURXSHDX[ GRPHVWLTXHV TXH OHpWIH PHIGIEGMAX p
GDQV OH FDGUH GTXQ VWDJH GH ODVWHU TXH M{DLHHQXEMHGUp
VPOHFWLRQ GH PRGQqON WRFNEWIPWWRRXWIHW CHRYDULDEOHYV GRC
EDVpH VXU O7$,&F D pWp HIITHFWXpH /THIIHW W PR @DOWNDL GOH &
UpJUHVVLRQ OLQpDLUH PL[WH FRPSUHQXQWUGISYRDKWWKXWY H\H I
HQ FRPSWH OD YDULDELOLWpPp LQWHUDQQXHOOH HW /DQWHULQ
PRGPOLVDWLRQ VXLYDQWH HVW EDVpH VXU XQ PRGQWSHLQpDL
3RLVVRQH@WBHURRNY HW DO =XXU HW DO HW= >OHWV D QG
YDULDELOLWpPYV DQQXHOOHV HW LQGLYLGXHOOHWW P@WD BRLUH
UHVSHFWLIV /D YDULDEOH UpSRQVH HVW OH QRPEUHVGH GpSl
FRYDULDEOHV FRQVLGpUpV LFL VRQW ODVW DWXWH UGHS GRE R E Qi X!

'DQV XQ VHFRQG WHPSV OfDQDO\VH GH OD GLVWULEBWLRQ GH
GRPDLQH YAWIDOOLVOWLRQ@ GLVWHOLEX WIORQ DS S UR F KB URZILALY X H
EULGJI&DOHQJH 'HIJPDQQ ISWUPGIGMWVPLQW p UHRVHARMMILRQDGH OD
VPOHFWLRQ GH OfKDELWDW | GKIFX®\® 00D G (GIFBPEHD GBS BYL W LISEH
PPWKRGHV PRGpPOLVDQW OfXWLOLVDWLRQ GH OfYKDELWDW Fk
JpQpUDOBRK\SWWKqVH LPSOLFLWH GH PpPRLUH HW GIDSSUHQWL\
OHV FKHPLQV GH PRLQGUHV FREWV /HDVW &RVW BQMPDOO&YHSR\
GpSODFH VXU GHV VHQWLHUV RSWLPDX[ UHOLDQW G6BX[ SDUF
QpFHVVDLUHPMQWWRKW VVLOV QH FRQQDLVV HOW HBWDW HDWSDDRUL O
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/HV /&BXSSRWHH OHV DQLPDX[ SRVVqGHQW XQH FRQQDLVVDQFH F
OHTXHO LOV VH GpSODFHQW WDQGLV TXH OD WRXRHQHR®KNW FLU
DXFXQMB®&H OHXU HQYLURQQHPHQW LPPpGLOW I [I0WW R UBDH\R SHIW X
PYLGHQWHY TXH OHV FRUULGRUV IRQFWLRQQHOV SHYXHOQ@WWR XV
G KDEHWDSMUPHWWUDLHQW GYLGHQWLILHU GHV FKHPUBYADMRUL
VXU GHV JRQHV GH GpSUpGDWLRQ RX VXU GHV HVWLYHYV

, JOQORUHU OYDXWRFRUUpPODWLRQ VSDWLDOH GHV GRQQHWV 36 j Il
GHV FRQFOXVLRQVOWWWRPSQHXW HDO 3DU H[HPSOH VXU OHV ¥
VHLQ GTXQ GRPDLQH YLWDO WURLVLgPH RUG RUGCTOOAPW HE WHIVR Q
DO RQWHVWp OD VPOHFWLRQ GH O KDELWDW HQ XWRPIWHEQW X
GHV FRQWUDLQWHYV HPHRBRBMHPH GWX D UpSD QG X G BRIV DWW W p
XQH DXJPHQWDWLRQ GH 90 KWWQ RDD®H. FOQ K® HE QVBD WL\BQRBWBHY R X U
FRQWUDLPRXNHBHQWRSHIML UH | XQH VXUHVRMHGRDMHWR Y H M pOBi A R/U
/H PRGQOMHSRVH VXU O K\SRWKgVH TXH O LQGLYLGX Q D SDV
GpSODFHU SDUWRXW GDQV VRQ GRPDLQH YLWDO |0 BORUGHH T
FRQWUDLQWHY LQWULQVgTXHYV GXHV j HILJHQFHV HQ LFDWLIRGUH ¢
GHV PRXYHPHQWYV j EDXVH GBI \G RKRINRRML VHVRE) GH O O IGUD/WLILRE X V
GH OJHVSDFH HQ GLVWULEXWLRQ GILQWHQVLWREBYM[SORLWDW
WHPSV SDVVp SDU YLVLWH j XQH JRQH GTHVWLYH GR@PLAXSHUPH
GHV JRQHV GIHVWLYH DX VHLQ GHV GRADNILYHSDYL¥WBX[ GHV LQGL

'DQV XQ WURLVLQgBHWHRAEXWALRQ G HHUMFXHW \GHRWQPRXYHPHQWYV G
UHWRXU IUpTXHQWYV DX VH L@ HXJKKIAHR R r PHD IRARV W\ 5LRWWF
IDPEHUW HW DO IUpTXHQFH GBMWRMWNYWRIQW B I IWGNHHQ W\ W LHYUH
GX FRPSRUWHPHQW VSDWLDO GHV RXUV j OD GHV 8RQALAER DD WpQG\H
OHV SPULRGHV GYHVWLYH DYHF OH UHVWH GH LMD GEpPHSIHWURR.
WHPSRUHOV GH PRXYHPHQW

(QILQSPUWLU GH FHUWDLQV VXLYLV j UpVROXW L\RHU BV LSGRW VILEI® H
FRPSDUHU OHV FDUDFWpPULVWLTXHY GHV PRXYHPHQWWYYGHHMW QG
DX FRXUV GH OfDQQpH DILQ GpYDOXHU VL OD GLYH\R @& QE\LOD MPHL
GHV GpSODFHPHQWYVY VSpFLILTXHV DYHF SDU H[HPSOHPKQM Y LW H\
SOXV OLQpDLUHV TXH SHQGDQW OH UHVWH GH OTDQQpH

&H WURLVLgPH D[H GH OD WKgVH VILQWpUHVVH GRQF j FRPSUHQ
XQH pFKHOOH LQGLYLGXHOOH DLQVL TXH OH FRPPHQWG&RPSUHQ
OD GpSUpGDWLRQ pPHUJHQW GHV FRPSRUWHPHQWY LQGLYLG.
OfLGHQWLILFDWLRQ GHV IDFWHXUV PDLV FRHWWEWRGENYV] ®NWRKRHX
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OfpFKHOOH GH OD SRSXODWLRQ &HOD SHUPHWSRILWBPKEGW VO
VSpFLILTXHV GH OD GpSUpGDWLRQ &HOD SHUR®W GHVFRYSDHIKW
IDYRULVpHY SDU OHV RXUV DX VHLQ GH OHXUW SFRHADLOXY GHWDBX
VLWHY RX VL OHV HVWLYHYV VRQW LQWpJDpRY GRDEWR YR MWL IGHD |
FHY HVSDFHV SDU UHQIRUFHPHQW SRVLWLI GHV RXGUWHV ORPD XK HEH
UpSDUWLWLRQ DX WUDYHUYV p®HPWLRKY GHIJ R BHYNYXVYR&XMH F H

SpVXOWDWY GHVY DQDO\WVHVY H[SORUDWRLUHYV

'PSUpGDWLRQ HW FRPSRUWHPHQW LQGLYLGXHO

$ SDUWLU GTXQH VPpOHFWLRQ GH PRGqOHV SRUWRQ&RAVXIKkID WD
DGXOWH VXEDGXOWH HW GX VWDWXW UHSURGXFWBEQ@HUBPHOOF
VIDYgUH TXH OH VWDWXW UHSURGXFWHXU SR&EX q@&RP DHQ EOKMNVIDR
LQGLYLGXHO FUpp DYHF OHV GRQQpHV GH VXLYLV WOWWHWPDWL
DFFRPSDJQpHV GTRXUVERWYGEHQW GHPHWDLOOHYV GH IGRPHD\VL.QHYV
TXH OHV I[IHPHOOHV QRQ VXLWpHV PDOJUp XQH JUDQGHWDULDE
PKkOHV HVW TXDQW j OXL GHX[ IRLV SOXV JUDQG TXH FHOXL GHYV |

7TDEOH 6pOHFWLRQ GH PRGQgOHV HIIHFWXpV VXU OD WHH JH Q&)X YEGREXD HQHY DIUV
DOpDWRLUH PRQWUDQW OHV WURLYVY SUHPLHUV PHLOOHXUV PRGQgOHYV

6WDW $JIH 6 WDW X\ $,&F "s,&F
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Taile du domaine
vital

Statut reproducteur

yLJ 7DLOOH GH GRRPPGQWH IlVODIRQFWLRQ GX VWDWXW UHSURGXFW
SDUWLU GX PRGqOH 7DEOH /HV WDLOOHV &V @R A DLHHW L¥DWD >

Taille du domaine
vital

Nombre d’attaques

Classal’age

)LJ I1RPEUH TYDW®Wp GLWHY SDU OH PHLOOHXU PRGgOH H®@ IRHQ BW
OD WDLOOH GX GRPDLQH YLWDO /D WDLOOH GHV GRPDLQHV YLWDX][

/IRUV GH OD GpHOPIR®W4®K® D\DQW SRXU YDULDEOH UpSRQVH OH QR
LQGLYLGXV QRXV YRXOLRQV pYDOXHU OfHIIHW GX QRPEUH GT
LQGLYLGXHO 2U FH QRPEUH HVW FRUUpOpDO HE/YSBUWPBRWYD pDOH
VHXO OD WDLOOH GX GRPDLQH FHWDOHX p W R &RV WHBYpPHR UW D Q W
"5, LQFOXW OfLQWHUDFWLRQ HQWUH OTBHHMWKGH GH @PLO®L
)LJ
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SWLOLVDWHR/G@IAH DX VHLQ GX GRPDLQH YLWDO

3RXU OfDQDO\WH GHV GpSODFHPHQWY GHV RXUV EUX¥QV MW GH

H[SORUDWRLUHV GH GLVWULEXWLRQ GH OTXWLOL\ODWIRRYBEQRH C
GX 7UNRBGR pV HAGDIQD) LA &HV FDUWHV HIITHFWXpHV VXU OHV RX
SHUPHWWHQW XQH H[SORUDWLRQ HW XQH FRPSDUDLVRX[ GHV W\
NHUQHO EURZQLDQ EULGJH /HV JRQHV LGHQWLRQ@®HYLBRFPBHX
SRVVQGHQWLEQH YDULDELOLWpP LQWUD LQGLYLGXHOOH PRQWU
GRPDLQHV YLWDX[ ODOJUp OD YDULDELOLWp GHOFHEURZ\QLBDW |
EULGJH j EOHX IRQFp VXU OD )LJ V H P E 0@ VSUR-E\RWIHQUWOH] B DY
OH EXW GJLGHQWLILHU OHV FRUULGRUV pFRORJLT&HVOBMNU&pSO
GRPDLQHV Y[ WDX[GHLBHXU FRPSRUWHPHQW GpSUpGDWHXU

yLJ 'LVWULEXWLRQ GH OfXWLOLVDWLRQ GH O fHNVSD R B ORQ O DG
GURLWH '*B HW ) B SHQGDQW OYDQQpH &HV FD WBHMHY 1D RSHUHW R
GH K SRLQWV VDQV OfH[FOXVLRQ GHV SpULRGHWWD R SHVPN HQDNDHQY
FFXOpV VHORQ OD GLVWULEXWLRQ GH OfJXWLOQMDWLRQ /18V $RO\SRQ
UHSUPpVHQWHQW OHV GRPDLQHV YLWDX[ HVWLPpV SDHWK®@ HWHEQHG[ El
&DOHQJH

'LVFXVVERQMWSWFWLYHYV

/HV SUHPLQUHV DQDO\VHV H[SORUDWRLUHY PHWWHQW ®H) @XLGH:(
FRPSRUWHPHQW GH OfXWLOLVDWLRQ GH OfHVSDFH HW GH Sl
GpPRJUDSKLTXHV DX[TXHOOHV DSSDUWLHQQHQW OHV LQGLYLGY
VI\VWgPH GH FRKDELWDWLRQ HVW EDVp VXU OD GRPLQWAWH GHYV
SRXU OHV PKOHV ORQWHYRBDEEHWHUPGXLUH OHXU GRPDLQH Y
SUHPLQUHV DQQpHV DILQ GIpYLWHU XQH SRWHQWLHOOH FRQIU!
'DKOH DQG 6ZHQVRQ D 2Q SHXW DXVVL VXSSRVHU TXH C
DXWRQRPLH FRQN VB pWXRIQHK G SIRPSD B BN WLEFHED® G X B VBRYF OHXU WHL
QIHVW SDV HQFRUH pWDEOL FH TXL UHQG OHXYD UGREDIHHYHS DYL
UDSSRUW DX[ DGXOWHYV /D WDLOOH pOHYpH GX GRPDLQH YLWDO
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IDLW TXH GXUDQW OD SpULRGH 6GBRSV/SHEWEXEQW ERESRHBRWPRQW
SOXV LQWHQVH TXH OH UHVWH GH OTDQQpH RIQW WGHJPOJLPRVWH @
'DKOH DQG 6ZHQVRQ E

3DU DLOOHXUV SRXU H[SGpBX G IDWVRHDRUIEOGHE X OTkJH DLQ
WDLOOH GX GRPDLQH ®HW PO VOI®@ERH QW YIMUDEOHY H[SOLFDWLY|
/HV UpVXOWDWYV PRQWUHQW G T XIQMW BN REGHDRI W UIRG S 6 W X [V
GRPHVWIXKHYHV VXEDGXOXPRDWIRN\SRWKNYXH OD GRPLQDQFH G
PKkOHV DGXOWWXEDGX OMNV VRDOGVEHMRLQ GH QRXUULWXUH GHV
RXUVRQUXORHQWH OHV FKDQFHV GH SUpGDWLRQ 'fDXWUH SDUW
FRQWUDVWpHY HQWUH OD SUpGDWLRQ HW ODHVDREO@DWY 88X G RPIM
3RXU OHV DGXOWHV SOXV OH GRPDLQH YLWDO VEUDLBUQRIBU SO
&HOD YD j OfHQFRQWUH GH OJK\SRWKqVH IRUPXOpH VHWRQ ODTX
POHYp SOXV VRQ QRPEUH GH GpS Wp-CTHDIGOGDARRIEY D H RSR S WD Q @&/
FRPSWH TXH OfkJH HW OD WDLOOH GX GRPDLYMW YWWDNO GL@\G GY
'H FHWWH IDoRQ OH PRGgOH HQJOREH OHV FDW plPRHOLGINVVOV DHP\H C
RXUVRQV 2 HW © PKOHV DGXOWHV 2 GDQV OD SDDGXGMBRE UpVXO
SHXW VXSSRVHU TXJLO H[LVWH DX VHLQ GH OD SRSXODWLRQ X«
TXL SURGEHDKFRXS HWQWRBOHEH QW XQ GRPDLQH YLWDO UHVWL
SURSRUWLRQ D SX LQIOXHQFHU OHV UpV X0 WIDWE REXUWTXTGE WV
GRQQpPHV GH WHUUDLQ RQ RERUYWMUHLPIWDLIRDSHQMGMQBHQLIY GHV
FDWpJRULHV GpPRJUDSKLTXHV VXUWRXW FKH] FH W BINQOHWH LFPW
TXL LQGPSHQGDPPHQW GH OD SUpPVHQFH GYRXUVRQVODSUpPVHQ
GpSURLBRMDTXH DQQpH 3RXU OHV VXEDGXOWHV RQ FRQVWDWH C
YLWMPIUPG S@RGLPKQXQRPEUH LPSRUWDQW GH GpSUpGDWLRQV &
GH GpSDUWDXSKLWTHW j PHVXUH GH OHXU H[SORUDWLRQ HW GH Of
YLWDO OHV VXEDGXOWHVY YRQW GpFRXYULU GH SOXNVMQLBBXV G|
FH TXL HQ WRXBPHHEOWEIW SUREDELOLWpP GH SUpGDWLRQ

6 XLWH j FHV UpVXOWDWY SOXVLHXUV ODPLMNHW GIRW SKUVSH FOAXLU
FRQVWUXFWLRQ GHV GRPDLQHV YLWDX[ VHXOV OHWXSRLIQWYV C(
VI\IVWpPDWLTXH RQW pWp SULV HQ FRPSWH /D BDWXW 3Q pFQ U FHHV @
GRQF QpFHVVDLUH DLQVL TXH OHXU FRPSDUDLVRQ KRWH HW S
FRPSDUDLVRQ VHPEOH LQGLVSHQVDEOH SRXU pYDOXHW OHV GLI
0ODOJUp WRXW OD SpULRGH GYfHVWLYH HVW XQH Gig WLTRXH F EXIXLD
HW OHV GpSODFHPHQWYVY DVVRFLpV GRLYHQW SRVVpGHU GHYV
SRVVLEOHPHQW GLIILFLOHV j VpSDUGBDVBIHROQPRXYHPHQWYVY GH GpS
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&ITHVW SRXU FHOD TXH OLHU OHV FDUDFWBWW®RDIMPY W SBN GBI O
LOQGLYLGXV DSSDUDLW LQFRQWRXUQDEOH DILQ GITLGHQWLILHU
GRPDLQHV YLWDX[ GHV LQGLYLGXV TXL VL OHV GpBWDY¥HWpQ WXH
OD UHFKHUFKH DOLPHQWDLUH SHXYHQW QH SDV FRYUBYXSRQGU
SRXUUDLHQW DORUGRPOMNHG M UWBO &GIHX SWUHICD WILFRHD) GH OH XU GRI
YLWDO 6L FH QYfHVW SDV OH FDV OHV LQGbLGDAMKIR G VI HDPW KRIXIUDV
GpSODFHPHQWY PRWLYpV SDU GIYDXWUHV DFWLYLWHPRXUFROHPH C
UHSURGXFWLRQ SDU H[HPSOH

'H SOXV GH QRPEUHX[ SDUDPgQWUHV H[WHUQHV FRPPH OHV )
LQIOXHQFHQW OH FRPSRUWHPHQW VSDWLDO GMAV DRXUV,00DUWLC
SHXYHQW LQIOXHQFHU GYXQH SDUW OD VpOHFWLAR GO a ML RIQ/
GHV ]RQHV GH GpSUpGDWLRQ DUWLFOH UHQGDQW GYIDXWE
PRXYHPHQWY HW GH OD VPOHFWLRQ GDQV OfXWLOLVDWLRQ GH C
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&KDSLWUH *HVWLRQ GHM GRYIPDWYLK
i WUDYHUV OHMLPRPBPIGMp HW DGpPpTXDWLRC
GH JHVWLRQ

$GHTXDF\ RI RXU UHVSRQVH WKH HIILMR@B\MNMADHWUIBEO WHFK
FDUOLFRUIMLFWY WKURXJKRXW WKH ZRUOG

IRUDQG*D& WLQHDX $ OS5REHUW $ %HAVRPNE &
$UWLFOH HQ SBXIDURXWIR/QY LRQ
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/IHV UpVXOWDWV GH FHWWH WKQqVH GH O fLEHDWH |G FHNWILDRFQV HEX
DELRWLTXHV HW ELRWLTXHV LQIOXHQODQW OH FR B 8RR DPHHXW HG
FRPSUpPKHQVLRQ HW TXDQWLILFDWLRQ GX SKpQRPgQHDOWHRELODQ
HW GH OfLQGLYLGX SHXFHWX®MWEWYRQPWHERXU OD JHVWLRQ SDU
GILPSOpPpPHQWDWLRQ GHV PHVXUHV GH SUpPYHQWLRQ IBWVGIDWW
FRPSRUWHPHQWYV NRRDVQWHMTSSHXY LO SRXUUD rWUH DORUV PLV
DYHF XQ ELODQ SRVWPpPULHXU j OJLPSOpPHQWDWLRQ GH FHUWDI
SURWRFROH VROLGH HW VWDQGDUGLVp

ITREMHFWLI GH FHW DUWLFOH HVW GTHIITHFWXHBQQ [EW @ KR RNV
JUDQGY FDUQLYRUHV OHV SOXV FRPPXQV j XQH pFKWOD pWIORER D
GHWRQQDLVVDQFHV GLVSRQLEOHV VXU FHV PpWKRGHV /D SUpGDV
HVW OH FRQIOLW OH 856 X Vp WXSHUMSRULW W W XU OHV WHFKQLTXH

HWIRXUV EUXQ HVW OD GHX[LgPH H&3QFHOO DO & & XQHGEE B H Q'
SD 8 U HPUB X WHI XGUH F H\VO AIDUW DL SDUVOIHAVEYHOBHY DUWLFOHV HW
GHV PpWKRGHV GH JHVWHARQGBN SBERFPGW\GPpFULW SDU 6XWKHUC
ZZZ FRQVHUYDWLR QHWLGHKDIH FRPW OB WL B H[ORQUHADFWLRQ G
OYDUWLFOH

/JHV DUWLFOHV FRQVLGpURWY W DUDY plHMDWH VP DOXKGHW UDWpJILHYV GH J
SRXYDQW rWUH FDWpJRULVPHY HQ QRQ OpWDOHV HWOOPRDHOHV H\
HW HQ $PpULTXH GX 1RUG GHV DUWLFOHV pYDBXpWVSHBMAR
PWXGUPHWHFKQLTXH OpWDOH GH JHVWLRQ GHV FRQXGMLVOV VHH\HW K
GH IDoRQ OpJDOH SDU GpFLVLRQ GYDEDWRDIBIMp GHFRWLH VRXUIDG
UHSUpVHQWH GHV pWXGHV @F¥EDDWHHRE H%ILUHEDFXWp HVW Gp\
UHODWLYH RX PrPH FRQWUHSUR G X PWULRWAX GHD\W HH IR/ SHDIRLYADXAL VD -
SRXU UpGXLUH OHV SUpGDWLRQRXGH DRRXUHYV BHUX @ & XU OHVOW L
GIDWWDTXH HVW UHVWp LQWDFW RX D DXJPHQWpPVSHRNWVOBYD pW
UpGXFWLRQ GHV GRPPDJDHVY ®HI¥ N PIDAN WG XOHPHQW SRXU XQH W
HW GH IDoRQ ORFDOLVpH (Q UHYDQFKH FHMWWHGYWD\DWRWLHX D VS k
YLDELOLWpP GHV SRSXODWLRXW FXFOGINV $IRWY QWY BRQEEQMRFRID B Y
FHV pWXGHV D SHUPHW®R WDIXHIHWH QpIDVWH FRQQXH GH OD JH
YLDELOLWpP HW OD G\QDPLTXH GHV SRBXQWDWILRI V XGH QD /QGM F Y
GHV SRSXODWLRQV LQIDQWLFLGH FKH] OH RQR®HNW XWXV VF KH
OH ORXS &HUWDLQV ELRORJLWMFHR\Q GBHiL 2\OH BRQ WILYOD WRR QY U{O
SUpGDWHXUV SHXW D LOTH W R GpYBIQERES HQYHUV FHV HVSQFHV GH
'RRGURIIH DQG 5HGBDWKWHO FRPSURPLVHII HVEWRKBXGHSGIRQJ WHUF
SRXU WRXWHV OHV SDUWLHV SUHQDQWHYV 3RXU TV SFRORWD RHW W
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pOHYHXUV OYDEDWWDJH OD FKDVVH RX OH EUDFRQ@®NDJH GHYV
VHPEOHQW GRQF GHV VWUDWpPJLHY ULVTXpHVY HQ WRYBHYHGH Q
HVSgFHVY FRPPH OH ORXS RX GH G\QDPLTXH GH SRSXODWLRQ SRX
OLRQ GRQW OHV PKOHV SHXYHQW HIIHFWXHU GHV LQIDQWLFLGHYV

/D VWUDWpPJLH QRQ O KW DpOH YWDEHXGEH WHFKQLTXHV IRQGPHV VXI
HW OYDSSUHQWLVVDJH GHV HVSQFHV FLEOHV /D |DWX QM VIDXNDJ
OYLQIRUPDWLRQ DILQ GH UpDJLU j VRQ HQY LURIMGIW HFQWQ L' M RUD
VRQW VHQVLEOHV DX[ FKDQJHPHQWY GDQV OHXU HQYLHRQQHPHC
OHV DFWAXNDWPMYKFRQGLWLRQQHPHQW DYHUVLI GHV DUWLFC
PHVXUHV GLVV&HWHEAEVREWN S X OVHSHQOSQMW WUDQVORFDWLRQV
RX HQFRUH OHV SURJUDPPHYQ@HFRFSHIRQYDWSRQWLH GHV PpWKR
OpWDOHV pYDOXpHVOJRKY PHDWXFBBEOV HOOHV IRQW IDFH VRQW
GIKDELWXDWLRQ HW OH PDQTXH GYHIILFDFLWp j ORQVUHWHQMH /'
GX IDLW GYXQH H[SRVLWLRQ UpSpWpH DX VWLPXOXV GH OJDEV
GIXQH UpFRPSHQVH SOXV LPSRUWDQWH TXH OH&UWQRAXNOXE® Q
FRPSRUWHPHQW VSpFEHOXH SBREPWLRQ HVW FRPSOHMH UHTXL
LPSRUWDQWY HW SRVVGGH XQH HIILEDFLWp YD ULDHEO R RCHILRQ \O |
FKRAMWOWHFWDEWILYpYpSEBEBWIRQGH UDGLR ORUV GH OfHQWUpH GH
SPpULPqQWHKRFE FROOSEV IRQW SDUWLH GHWORHYMYHIRQW OD PL
SODFH HVW FRPSOLTXpH SDU OD QpFHNVEWHY GRip FIOMSEHW OHV L
PR\HQV FRQVLGPUDEOHV DELPOXY PREUWWMHY TXH WUQqV SHX GH
FKRFV GLVWULEXpV BSRU \F B\H FRIDSISWRFEKH GTXQ WURXHYDX SDU
FROOVRQW HIILFDFHV VHXOHPHQW ORUV GX FKRF pFKRXDQW
OYDSSUHQWLVVDJH GH OfDVVRFLDWLRQ HQWUH OfD SDREGH G 1 X
VLPLODLUH OfXWQOLNIPRPR® OH BEK®RUXUH GH VRGLXP pWDOp V
PYLWHPHQW GX GLVSRVLWLI SOXW{W TXH GH ODHWQMORX GH OD
3DUPL OH FRQGLWLRQQHPHQW DYHUVLI XQH PHIVXRHQBHDXHARXS
GHV WLUV GH ED®™HRIX U EEBOME UH PDO VIDQQWEDHHFBMWR OHV LQGL
QH VRQW SDV FRQGLWLRQQpPV SDU OYDOLPHQWD WL R@ DFHW V8 IR X\
TXH OHV RXUV SDUWHQW GIXQH JRQH GIDOLPHQWRPYGRYLRDQ \O |
OYHIILFDFLWp HVW GpSHQGDQWH GX ODSV GH WHPSV WDQ@HH OD
HW OH GpFOHQFKHPHQWR®G ISWRRURFHROHHQ B/HD Y H &AM W GID PXW X U H

SHAHW DXVVL GDQV FHUWOGHEY GADN GV PLEOAHULTXHY HW FRQQXV
GpJKVNQGLYLGXV j SURBOGQBHOOHXUV FHV WHFKQLTXHV QH VH
HITLFDHFFAM W H @ WREWH Q QTHVW PLV HQYTHG B BH LBRERD FRHWIHIP H Q W
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/HV PHVXUHV GH SUpPYHQWLRQ VR(@W H\R Q A ULR}MG/L WHIH)QW GEOFAE O H |
GIXQH JRQH SOXMWMWAXHXQ FHUWDEH ERBSRGWSERQ DIQWH YV
SHXYHQW pYLWHU OYDSSUHQWLVVDJH SDU OHV RXUNRQXpBWV FI
SDU OD PqUH /HV FKLHQV GH SURW HE@M ROJ| EENHVQIRXISPHDIMK[R Q OF
H@IXQ VXLYLXGCpVOBVOOPFHY O pOHYDJH HW OH GpSORLHPHQW I
FKLHQ GH SURWHFWLRQ GHV 3\UpQpHV 'H QRPEUHXVHV pWXGF
UpGXFWLRQ GHV SHUWHV VXU SOXVLHXUV DQQpHV FRQVpEMNWLYH
SURWHFWLRQ VXU OHV WURXSHDX[ GRPHVWLTXHV (VSPQR HW D
%RPPHO DQG -RKQMR®H TXL FRQFHUQH OD GpSUpGDWLRQ XQH S
GH PpWKRGHV QRRLEPWHH ISYRWHRQIVR G HUWP LY DEHISUpYHQLU HII
OHV GRPPEOHWWDUQLYRUHV TXH OHV PRRIKWGHYV O pwWD GRVVqGHQYV
SO/XJUDQGH IRUFH GYLQIPpUHQFH 7UHYHV HW DO HQW P/BI®JRIHVX
WRXW GLIILFLOMWFWLRIPXOMHY WHFKQLTXHV GWRIDN GLCHIHPIHIHW
UpSHUWRULPHY GH IDORQ j rWUH LQWpJU HD GDMPE GHEW WX G M NU
VLIJQLILFDWLYHPHQW OD VpYpULWp GX SKpQRP RQHVHMP SORUPIEX F
HQ OLHQGBYHFHVXUHV GH FRPASHRBADWWLSRUIQH PRURIIVSRQGHQW |
GHV pWXGHV pYDOXpHV HW FHOOHV (GO HRBRNVYYBWQRQOD FL
GIrWUH FROBIDERYDWWYDH XHU GRQF OHV UDFLQHV GX FRQIOLW

7JUHYHV HW CHQFRXUDHUQNMUFKHXUV | MMXHEIRG MAD GIW RN UXQ HV

GH JHVWLRQ GHV FRQIDQ®Y KRIPEHYRVBWGIDSSOLTXHU OHV VWD
VFLHQWLVIfREHMH FBAD YRYW GHV SUHXYHV VROLGWRXYHRLOUHBY VH I
FRPSDUBWYV DGDSWHU 3DU DLOOHXUV QRXV UHWURXYRQV GDQV
LQFHUWLWDGHp BRRYWY FRPSRUWNBNQMWLTNWWHEH SRSXODWLRQ
PLVH HQ SODFH GHAMWPHVHQWYGDIH OTDUWLFOH SDUD UKD W T
VFLHQWLILTXH PDQTXH TXQDG\WMHOULNTDRILWD G H W SIRXOUH \8 @ XWLXHIX U
UDLVRIGIV RRWYW UpDFWLYHV |DER LWHBIEHE R/IFQ HQWLILTXH LL OH\
SDUIRLYV PHVXUpV SDU GHV SHUFHSWLRQV SOXW{WVDX\H BIDW \PXLV .
OMHUUDLQ HW LLL OH @XLNRQGELOWHW GXFWLRDXH SRWHQWLHO
VRXYHQW LQVXIILVDQW 8RH SIHXW U pS\BW RORNHE® Q TXH GH VSDWLDO
OYHIILFOAEWIHW DURRANHYWY DOTHWBW®BHIDLW TXH O HAK BIOHWHXW V

GHV FREWV SOXV pOHYpV DSUQV TXH ODMYVYWW WHFR QW X ¥ UBIHWVXSIU
SURSULPWp&®RD\VILH)HN SDUIRLY SDUWLFLSHU j XQH SOXV JUDQGH

LO HVW LQGLVSHQVDEOH GH GHYRLU pWXG LHUQ O HD E\FID® E W pG B
UHV VR YUFLHFAVH QW D L U H V 6IKQ WIHN €@ BIWOLY H V

(Q UDLVRQ GH OD JUDQGH KpWpURJpQpLWp W H W KQ@URXIHPD \G HRIHW G
XWLOLVHEMVFRQWH[WARORRELRHV L8 OG X p M \G3H FR-DW Q IOHRW H V
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SUHXYHV HPSLULTXHV QB HRNURHMWHQW XIDVLRQ TXDOLWDWLYH
VROLGH SRXU UpVRXGUH XQ FRQIOLW VSpFLILMDHE BEWWHDW R XQD C
FDSDFLWp G DGDSWDWLRQ GX GRPDLQH GH OD JHVWLRQ GHV FR
LFL XQH pYDOXDWLRQ GH OJHIILFDFLWp GHV VMAUIGW BV B VQBVOLVD Kt
VXEHOMIHHSOXVLHXUV H[SHUWV FUpDQW GHV QRUPHV VWDQGDUGL
GH OYLQIpUHQFH SRVVLEOH RX QRQ VHORQ OD PRHEQMWDWGRXGS G R\
OTXQH RX OJDXWUH GHV PpWKRGHV SRXUUR QW DDIFCED BHDOWS S X\ |
HIILFDFLWp IRQFWLRQQHOOH j SUpPYHQLU GH QRXBHWOQBQW HXDF
FRPSWH GLUHFWHPHQW OD IRUFH GH OYLQIpUH QKHF RHW GIXTDX¥H O
PPWKRGH HVW GRQF LFL FRQVLGpUp FRPPH OD UpGXFWLRQ

LPSOpPHQWDWLRQ GYXQH PpWKRGH VDQV PHQDFH DGGLWLRQQ
FDUQLYRUHV
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$GHTXDF\ RI RXU UHVSRQVH WKH HIILWMRH® B XXIPKYHUDO
ODUJH FDUQLYRHKNH FRIXKIRPXWWVKH ZRUOG

$XWKREDUQRWIVGIEGULHROWLQHPOMPGUH SREBGWWSWLVWH
OLKRXE&DUP BB VYRPHV

&HQWUH GT(FRORJLH HW GHV 6FLHQFHV GH OD RRQNVGI GYBW\RRL
IDWXUHOOH &HQWUH 1DWLRQDO GH OD 5HFKHWMBKH 6FLURQKMLILT)
% XIIRQ 3DULV )UDQFH

(TXLSH 2XUV 8QLWS$@ULPIBWHXWAMNGDWHXUV 2IILFH 1DWLRQDO Gt
)DXQH 6DXYDJH LPSDVVH GH OD &KDSHQOHqUH )WDOPH QHXYH
(FRORJLHWPBWMI XH HW (YROXWLRQ 805 D &1\ 6 X8 | PMBMIM W p 3

&RUUHVSRQGLQJ DXWKRU &KDUORWWH /RUDQG
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$SEVWUDFW

+XPDRLOGOLIH FRQIOLFW LV D WKUHDW WR HQG DU KUBG WSOIFH H
WKHUHIRUH GERQWVHHWWDWLRBQBMDQDRWMHU WKH YWY @B DG SIOK H\G

HYLGHEDAHHG PHWKRGVHRQHIHIBUOLWHUDWXUH WR ARPPRQOH WKH
PDQDJHPHQW WHFKQLDRPMVHD 5B 0 QK ERWRN LZRBWHIEZZDGHRYHUYLHZ F
W KVH W X D WALRR@I B BRME H H Q \KX@P® G DU QL Y R U:HWWXKIRE RQIOE DQ HYLGHC
EDVHG IUDPHZRAWNMVWRWKH HIILFLHQF\ R F DWKHIRHD RW H MKKDLO X H

WUDQV O RRIMBMMRKD O PDQIH FRIQFWXGH WKBRWD I AQLWW FDUQLYRUHYV
ZLGMBUHD D DQYWERWYKFKDUDFWHULN@QMIOPAMHRBHG BEH®®H ORFDO FRQ
VSHFLHV LMROPHG LVVXHVVBEDHLQSEDPUHGDWLRQ RQ OLYHVWRF
KXPDQV1IR@HWKDO WHFKQLTXHV DNHMRDVMBXV¥HGVEKHERI@NO LFW
WUDQV ORFDOW\RQBORQGLOTXKMHO\ WR EH LQHIIHFWRYFDBQLKRURI
SRSXODW MRV OLVEHREFXWN FRQQILFW PDQDIJHPHQW LV RIWHQ LPSU
GLIILFXOW WHRHWRPSDQUKMWXGLHYV :RUWMKXVISORUWR QVKH GNW KRDIOQR Q
WHFKQLTXHY IXQ@WKFARPPHQGHWHKBRSPHEW HPIDWLF \8 B RIWRFR G W

PRUH UHOLDEOH HPSLULFDO HYLG H{Q FH\ RERRQ VO/IHRW  R\DKQHD UHHROHX
VWUDWWR UHVGXFH ODUJH FDUQLYRUH LPSDFWV DQG WKHQ SURPR

.H\ZRUGAXPDQDUJH FDUQLYRUH FRIDUOHFRDW QGLXYRIJH FRH[LVWHQF
PDQDJHPHQW EML\GH® PI$SURDFK
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QWURGXFWLRQ

7KHY KA RGLYHUVLW\TV HIWLQFWLRQ FULVLV LVWRHGQ@MWKUIU B DNV WV
ODWHVW UHSRUW &HEDOORV HW DO V W D WIHNG HAY KIWP W H J
DODUPLQJ WKDQ SHUMHIHWURSYLRQGRWHKBWORJIJLFDO VHUYLFHV FU:
VXVWDL@DEIHOG\ EHIDQ 7KH @ HGHF IRQUWR/'SXWBEHQW \HW KXPD(
VORZ LW GRZQ DUH RIWHQ LQDGHTXDWH ORRDFRL@S3HNLRQOALD
H[DPSOH Rl WKLV IDLOXUH $PRQZLRVGIOHUHUMHDYIRPQFWKXP® QLV R
KHDUW RI WKH SRIRE\OHHPDWHEERDW EAR P SI6W LWHR R XBR®BW SD F H
DUH RIWHQ DW WKH KHDUW RI +:& 1R W Z LY\HKOWWHDERMEDMHINW HK IDUE IHVW
PD\ EH H[SORLWHG XQUHVHUYHGO\ IRU KXPKQQEBHURUMY ZKLF
ELREHUVLW\ FRQDHWUMDADIURQ YRUHV /&V L H ZXHBLSWOEIJHMRDBO W
DUH D SHUIHFW H[DPSOH KLJKOALJKNV LQRPWKKMHULFX®WWX UD O
WKH\ SOD\SDUNHWKHLU HERWKRMKHN H[DFW UROH SOD\HG E\ FDU
UHPDLQ FROMMHOIMBULYV WKH\ D UHWRKXUDED DO G\DRESX FW X U H
DQG FRPSRVLWLRQV WKURXJK KHU E DASARIENR 0 BWKIMRHQP-SVBBBWN AR @
HW DO 5LSSOH HW DO 5L SO P RIX % MRERMIDA Q IRRG
ZHE VWUXFWXUH DQG F BXRIDE ILWHAW \BFGDEH 0DQ. W D U FFIMADHMH @ UQ J
RSSRUWXQEWYH®JRWVWDQG GHFRPSRVHUV 7UHYHV HW/RBLU 6
OROWDWR VHULRXV GHVWDELOL]DWLRQ RI WKH HQ VLR RFIRAVDOW |
GLYHUMMHULGJIH HW DO +RZHYHU /&V XVXDOO\DUWHT XLUH
FRPSHWLQJ ZLWK KXPDQNLQG IRU UHVRXUFH\X QYX\® RMMHB/XRW WK |
VSDFH XVH DV WKH\ PLJKW SUHGDWH RQ OAQH VPDRR\U THBOHD C
SHUFHLYHG WKUHDW LV WKHLU LPSDFW RQ KXPDQ$QLWKN XMHKXV
RI WKHLU KDELWDW LQFUHDVHG ZLWK KXPDQ SRSKAGBRUWQRQPDO
HVFDODWHYHV HW DO 7HLFKPR® BWHBOWLRQ RQ FDWWOH D
UHVXOWLQJ LQ UHWDOLDWRU\ NLOOLQJ W P Q\FRWYS K HDRHBH GLV
FRQFHUQ RI SUHGDWRUVKRFBQ OB-ESHMRIHZUWMKHFUHDWLRQ DUHD
ZLGHVSUHDG DQG FRPSOH]
7KH WHQVLRQ EHWZHH @ MIXUL SFBLIR WHIPFWER@ERIE WKH QHIJDWLYH LP
WKAD\WKDYRQ KXPDQ DFWLYLWLHEHKD K HO W RBEMBBWWL QIJRFRIQVHU YD)
DWWHQWEZRFHU KXPDIH FDUYRRYIBUEY MWRQJREZRUO G DIQGEH
OLNHO\VIHQGERWY GHEDWHV DERXW WKH HIILFLHQF\ RI PDQDJH
FRQIOLFWV VDWHYVURRMRFIKO\DLOXUH ODUJHN@RBDEMBINGRQ D
XQFHUWDLQW\ DURXQG WKH ZD\ PDQDJHFPEQW WRIFKMUWH & HNF DB §
VWXFDVHMW D UHVXOW RI WKH JUHDW KHWHURJHQHLW\ LQ WKH
PDQDJHPHQW WHFKQLTXHV XVHG DQG WPRQR Y RRMND ESRIGRIGHME U \
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HPSLULFDO HYQ GHIEMHS/R/XIS SREWY W T X DTODAW HE RBEDYHD W LY H
DVVHVVRHRQIVG @K HWER HMB HFMLHIEK QEDO®HEH HIIHFWLYH LQ RQH SODF
DQRWKAUWXUQ WKHUBRESHREEGEGHU DG DS SR HE

$SSO\LQJ DQ HPVNGBQFHOPHZRUN LQVSLUHG IURP WKH FRQVHUYD
E\ 6XWKHUODQG DQG FROODERUDWRUV  WR LPSURYH
ZZZ FROVHUYDWLROH VL. ®NVOHHEK\E BRHWHIILFLHQF\ Rl WKH PRVW F
DFNQRZOHGJHG +/&&VY PDQDJHPHQW WHFKQLTXHV 78R WKDW
GRFXPHR®WHIG WK HWEHKOG DFWHU WKE | L VWWKR XSIEKDB HP H WDIUGHY L H Z
WKH HPHUJLQJ YXIWWEHDMKHMYKE HIILFLHQF\ RI HDFK VWXG\ FDVH
FRQIOLFW DQG WR KDUP FDUQLYRUH SRSXODW LR @ E\DH/ HZ3H FO® DR W
UHSRUWHG WKH OHYHO RI FRQILGHQFH RI WKHVMWKRGRORVLRQWG L
WKH UHVXOWV XVHG E\ WKH DXWKRUV WR IGGHRWS.D\U BEKLHD IPW\U |
FRQFOXVLRQV DFURVV VWXG\ FDBWW X BLHD/OWR BH OIFR BS DHGH U D O
PDQDJHPHQW WHFKQLTXHV7KNXVF ZHQIFLA &R BPMODQVZH WIRIVWZR P
'KDW DUH WKH PDLQ VRXUFHV RI +/&& W K HDLMWWLKDXI®H WHYGE VGARL F )
PDQDRHQW VROXWLRQV PDWFRZWKHHE WH &M "DSUHSWKHVH VROXWLRC
RQ WKUHH RI WKH PRVW GRFX®PHWYWHEG W HWKBIGAR MERQ@ DQG /HW
WHFKQLTXHV

OHWKRGYV

ILWHUDWXUH VHDUFK

2XU FRPSUHKHQVLYH OLWHUD WM H Y IHHDAFEK QIRE S VFODWRIQU D W X U H
JDWKHUHGVX&L\WB UDWXUH VHDRPAKR B BHQWHUY :HE RI 6FLHQFH D
6FKRQBUSHUIRUPHG UHSHDWHG VBB BFH®FVNEBELIRWE&NM IROORZLQJ
SPUQLYFRWHHGDWROGOKX®PDGFRQIOLFMQOJHPBQ® RRIH[LVWHQFH
IROORRAPGVQRZEDOO PHWYWKREU MWL QHMEBEXJIIHVWLROXEIQIRAKHUV |
ZHEVL®RIH DGGLWLRQDO OLWHUDWXUH ZDV JDWKHWHIZRD\GMU L
VXFK BWUREBKQW EQH S HO CHIQR\FN FRWIE DO LD W RUR R R © SWKGHIV H
SRVVIODRWDWHULDO LQ RXU GDWDVHWV

7KH UWWXOURP VHDUFK HQJLQHV ZHUH VHOHFWHKGALDW G HWR D QG C
DEVWWXNVEWWQGHOH\ '"HVNWRS Y OHQGHOH\7RMGWDUJHW VSHFLI
DQG WKH HFR]JRQH LQ ZKLFK HDFKF R @G BRWWMSYHU B O CSFES BMY HG H D
PRUH WKDQ RQH FDVH VWXG\ L H GLIIHUHIVG JRY MM RKSHTLXHHW S
WUHDWHG WRH S@SBHRISUF DVHHWWHN G LITHUHQW
$OWKRXHKKQRVW/ILWWLQJ FDQ EH P D/GHIHEQI\FWD R Q MRRJ B GBI R V

ZH ZLOO FRQVLGHU RKRUWBHERIRW LRHRIDY \WH U D W X U H
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$VVHVVPHQW RI SRWNYLEOH ELDYV

2XU VHDUFKHV ZHUH SHUIRUPHG NXN\ZRU B \F R REREHID L RHY R D V
UHODWHG WR VXE NBDRWEKYLEMN D\ KH\® HW/® N IR UBI® XOWLQJ GDWI
ZDYLQGHHG UHWUWN HRQ WK & D HMWDEEXYKY VW WKH QXPEHU RI QH|
IRXQG SHU DGGLWLRQDO VHDUFK ZDV DVVHVVHG DV ZHOO DV \
QXPEHU Rl GXSOLFDWHV L H SDSHUVVBOURRBBY HYYXOMXDLVWPH SWK
HIKDXVWLYHQHVV RI RXW KGHWPEREIH D UHGZ MWHSWUIRUPHG RQ W
UHVXOWV RI WKH VHDUFK H & BIMOWHUHWRX B ERMUH RWLKHW/X B BIGU
DUWLFOHV UHQW XB®®V WWKRH RWH) Z R UBH/U BHL R \GHHGHHHG B IQWX O W V

'DWD DQDO\VLV

JURP WKH JOREDO DVVHVVPHQW/RE& \ZXE MK BWERLLHD D WHAONWRQV W
GUDZIX 8 HSUHVHROKBWHRIDQ W V,IOMXIDRNELFEFQV L R Q

'HWUHDBIWHRIG FDVH M3XEDIVB® R FHMMAD® XD O DVVHVMVRHKEWM HRA W K H
PHWKRGV DQG ¥RIQFIOW/QARDWHG WKH HIITHFWLYHQHVV RI WKH P
FHUWDLQW\ Rl HYLGHQFH FRQILGHQFH LQ WKH HYDOXIKMLRQ D¢
DUWLFOHV ZHUH VSOLW LQWR JURXSV UHODUW\MGFWR IMX\WH HVWPEX
E\ DW OHDVW SHUVRQV

(YDOXDWVRYHBRDOQDIJHPWRWKQLTXHV

D 'HILQLRILRWENP®E SULQFLSOHYV

: HDLPHG DW HYNOSDMALYHO\ DV SRV VLEWKHWIXIR UHH LWEWERQ R G
PDQDJHPHQW W BFHE@LXWHRI ZRUOGZLGH UDLVLQJ SXEOLF FRQFH
HFRORJLFDO NPARBBWWREBIDWRUY ZH FKRVH WR DHRIFNK LDQMAROW M F R
WR FDXVH VHULRXV GL\®\R XX EDENPRG WWEIKHADWRIRNLOOLQJ WKHF
1RQQHWKDO WHRKIQQBEHBDQHW HRAFKYIDIDPH QD ®WHULQJ RU UHPRYL
VSHFXIQEDQWHG EMKBYHRILQJ R QL ©DWKHO M DU JHW HIGS YLIWBWLYYLKE X D C
FRQGLWLRQLQJ UHOLHV RQ OHDUQLQJ WR DSHARFHQMHY DLYOH UWVQ M K
ZLWK VSHFLILF XQZDQWHG EHKDYLRUV LOWMKR KR SHKFEWLIRQ RV W
EHKDYLRKULWLN HW DO 6KLYLN $IY®IG VOLD'HWERQ G YW OR € VQIR U
LQVWDQFH VKRFN FROODUV FRQGLWIUFOFHRMWM IDWHGSMDVGRQ &
LDULJKWHQLQJ GHYLFHV UHSHOOHQWYV XVXF&EPLANXD D RE
SURMH AW DOUDV. WHIX SBELYH VW LP XOW RPRIHEIL 5WHIEDWRUTV DFWLRC
GLVFRPIRUW SDLQ)RUDQUFRRIVREEOQLFDO GHYLFHV I@RRRIUHQW \
OLYHVWRFN JXDU/G$QJZIXKQ ERDXOWX DO O\ W D UJHDW PHIK W& B ER UHD
EHKDY&GRUWK HW DG UHO\ RQ SHUPDQHQW GLVVXDVLRQ
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7UDQVORFIKMLRUOG &RQVHUYDWLRQ BWURQV BRADGHRIQQBYV WK F
PHGLDWHG PRYHPHQW RI OLYLQJ RUJDQLVPV |URMI RQWCRADW LR
RI ZLOGOLIH FDQ EH FRQVL G B XY MGQIKIHDEBYAISKMIMHU H F XW R AW O L\
NLOOHU RUWKD WEXRWDIOHVWLRQDEOH WKUHDW LV R R POSPUS D DWW
SURSHUW\ D QW KFKIHID JHPWOIWKQLTXHV KDV QDOBRABWLRQ LQYTF
VXEVW DRWLDMYLE HERQRRYWINODQG UHTXLUHYV SUHYLRXV VWXGLHYV
LPSDFWWKRIQ@ UJHWRG\VWRRMUHIRUH W KDYVWRFBMW IFIRQGXFWHG L
LQGLJHQRXV UDQJN RI WKH VSHFLH

/HWKDO WHFKQNREEW HFRQH ZXNMRDQDJH FRQIOLFWY E\ NLOOLQ.
LQ RWERRQWURO SUHGDWRU SRS X&HVVERRE W IXW KRW VW KBRR/YWH. QI X LV
IURRXQWAKMIHQGLQJ RQ ZKHWKHU D URY BU RYH\Y MKBOWNLLIBQ@H G WK |
LQGLYLGMB®ONYV HW DO +HUH ZH GLG QRW PDNH WKLV GLVV
ZDWR HYDOXDWH WKH HIILFLW®FFRQW H R D B WRLYEHDA\BRYGIW D O
DJHQFLHV VXSSRUWHG HUDGLFDWLRQ SURJ&UDPW LQRIEKKHS B W
I\KXV DQG VRPHWDMNHHVRII TXRWDV LQGLVWLQFWHQ@HID\ %D
ZHKDYH OFHAMRDO WHFKQLTXHY EHWZHHQ WIKIHHIROD®W&RQJ V X
JDPH KXQWHQXXQWLQJ LQGLYLGXDOV XS WR DSSUBRNWH DF
ROLPLSWULKEBWRXODWURIQUVDOLDWR W INLIONDR DEUAQGLYLGXDOV
'&$V RU OQRVEIWUREBKQWLQIULQOHQJ IRU VSRUW SURYLGHG WR
JRYHUQPBIXQWIOROU L WLHYFDL € @

E (YDOXDWLQJ WXPAMHVZRRNYV LQ FRQVHUYDWLRQ

7KLV VWXG\ IROORZ WKH FRQVHUYDWLRQ HYLGHG@RIP STULMWLEBO
PDQQHMFK WHFKQMNK\HHVVHG E\ D SDQHO RI H[SHUWV LQ WKH SXI
NQRZOHGJH DQG EHOLHIV LQ WKH VFLHQMAMLF DQG PDQDJHPHQW
2XW WRKH VDPH FAR®RPRQHQHLEDV HBIRZ HYDOXDWLR@RQYDWLRQ
HYLGHQFRJVF\ FUQ® HYLWKH RBURFMBMBHUWY DAHNHG WR TXDQWL
HITHFWLYSRWWOQWLD® EGWRWDLQW\ RI &R/(LESH GIPHF KFRIDMLGHULQJ

WKH TXDOLW\ RK HHYIHFrMQAFMORWY ZDV WKXV EDVHG RQ FULWHULD
WKH FRQIOLFW JHWV VROYHG RU QRW ZKHWRHWEHWUW GW ORFD)
DIJDLQ :KHQ D WHFKQLTXH ZDV W HUFPVLURKH RQOWRQPHK RRIWZKH Q

VXUYLYHG HIIHFWLYHQHVV VFRUW ZIDQMWO ARZ HUNKFER WG W ® A HT X D O L
RI WKH HYLGHQFH JLYHQ E\ WKH DUWLFOH ,W ZDV ORYHKMHBGGZKHC
HVVHQWLDOO\ TXDOLWDWLYH RU SRRU LQ HYLGH QN MWX GHWIOVR |
HYROXWLRQ RI SUHFLVLRQ LQ VFLHQWL | LKFHDRIWMH.GW HBOQKBRY PV W |
ZDV HYDOXDWHG FRQVLGHULQJ W\SHV RI KDUPV KDUPMPRQ /& S|
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HFRORJLFDO GDPDJHV RQ HLWKHU WKBQBR DYWHIHDWHM R IRIQQW K¥L
YLDELOLW\ Rl WKH ZKROH SRSXODWLRQ DQG KDUPVHRQRBRKDEL
HFRQRPLF GDPDJHV DQG LPSDFWV RQ KXPDQ WROHWRGQEWDHDY
D JOREDO +DURVRXARVUW X\GW XKED FRDVH ZDV HYDO X W\W M B DEMF KRIXW F
LQ %LRORJLFDO &RQVHUYDWLRQ ILHOGDNMW®EREVW ORI KRV @ DW RE
DOFRIZHVPIIJUHIDWHG VHH VXEVHFWLRQ & EHORZ
0DQ\ FULWHULD KDYH EHHQ XVHG E\ BXRAKRUN RDR)EIHWH QWL QH
RSHUDWLRQV HJ WUDQVORFDWLRQ FRVWV RU UBSVRIG XFWDRQ
EXQRW DOO ZHUH UHOHYDQW IRU RXU SUREOHPDMFIHFW ,Q RX
DV WKH UHGXFWLRQ RI FRQIOLFW DIWHU L P SIOQIPTHMHW W WRKE XRA
DGGLWLRQDO WKUHDWSHU YRV SRBXODWNRG WR SURYLGH HIITHFWL"
KDUP VFRUHV IRU HDFK UHYLHZHG FDVH VWK G &FHRU HDW UMMV
LQ 7DEOH

F $OQODARIVHYDONBFWRHV

(DFK VWXG\ FDVADWHYDOXWWUBRIHEAAKHVHDURKHWKWLY DWWKIHFOH IR
(IMTHFWLYHQHVYV &RPHVMEUVEE FH3 SURYLIGRHWBGHY IRU HDORKDRNWWWVWY F
WKH FRQVLVWHQF\ RI VFRUHV DPR{E W KB DX DIWWEIBMWH/GDHE @@LDAD\ |
SDUDPHWULF ERRWVWUDSY DE8VEP ENBPH BRWIRG HQ MWK FDKCH
VWDWLVWLFDO VLIJQLILFDQFH RI WKH UHSE\DDVDE NGIOW K RR Gl DKV
FRPSDULQJ WKH PRGHO ILW RI D PRGHKBUH PORISNEQEAR U RIXGG QRIQIHD |
HIFOXGLQJ LW

,Q DGGLWLRQ WR WKH FRQVLVWHQEQ® YBIRRWKQLI DAMWHDGD XZKMRWK\H U Z
(ITHFWLYHQHVV &R( +& PKOEQJ B G/ FRKIHR/R B IWHEPAF R U G MQKIHW R
PDQDJHPHQW WHFKQLT>XOHWRDYRQEFOMIGDO W HEPQVORRDWLRQV
7KHUHIRUPR @G OWKAR UHV HRIRXWK PHWULFV DV IRDEWLREONQWI W
WHFKQLTXH DQG WLPH \HDU RI SXE GEINDHGE R@ FPIL MMGHY FONVGIH D Y
UHJUHVVLRQ PRGHOV ZLWK WKH HYDOXDWRU ,' DQGIBFPWR UMVXG)
DQG WHFKQLTXH DQG \HDU UHVSHFWLYHO\ LQFRUSRUDWHRW\WDYV T
H[SODLQLQJ YDULDEOHV ORGHOV DU NQFVSORI® REBWSIOEF X DWH W K
%DWHV HW DO

166



171

172

173

174
175
176
177
178
179
180
181
182
183

184

185
186
187
188
189
190
191
192
193
194
195

196

197

198
199
200
201
202
203
204

SHVXOWYV

'DWD DQDO\VLV

D 'DWD RYHNGHAHQHUDO WUHQGYV

2XWLWHUDW XBEWR X BHOW FXSUHV XMWY ZKLFKUBAHOHFWHA@MWLFOHV
SXEOLVKHG EHWZHHQ WKDWQBHUH SRWHQWUEHE B IFFWR Q@WE D HY DQW
LQIRUPDWURFRULWHULD SOHDVHNRIBIGIWHWR WHKHAWRRHFWULYHYV RI F
WKHWYVN WKH UHVW RI WKH SDSHUV ZHUH HLWKHU LWUBQBYDQW
RSLOQLRQVWRQVLGHUHG DUWLFOHVY WKDW ZHUH VXLMWHDHEOW WR L
WHFKQLMHFULWHULD SOHDVH UHIHU WR VHFWLRKRQH H{WH® MWRHGRK

FDVH YM\NKRKBU FULWHULD SOHDYVHKHHUF MAWRNVDE HWRIRWKH ZKROH (
ZDWKH KLIJRBOWDIULFWISFURWURSDRGHDUFWLFEXW PRVW RI RXU FD
VWXGLHYURPHBUFWLFHVV WKDQ RI RO WIMWHMEXWHG WR ,QGRF
IHRWURSLF DQG $XVWUDODVLD

E %LDV DQDO\VLV

ORVW RI RXU UHOH¥YIQIHDHWRRQBVBKUNQI VHDYEX )XUWKHU
OLWHUDWX FIR YWD UE XK WWRG RS WK BV X8DW FKHY D®WWRR VKRZHG
JURZLQJ QXPEHU RFFIXSHOMLFRQBHIM I WRI WKH UHOHYROWGEGH SHUV
ILQDO VHDWBKJM®HFLILF ODFNV RQ WRSLFV DOUHDG\ N@MRZQ ZKL
EULQS QHZ WRSLFV RUGXS@®DRBRWHR/UH FR QIO INFYZRIMEDRGEP H Q W’
WR FRYHKR®HKEE SUREOHPDWLF DQG WKH GHFUHDVLQJ FXUYHV R
SDISUVYOORZHG R FRQVLGHU W KDW [ROX \GHARMEBE VWKHU WKH QXPEHL
RI KLWV IURP VHD&KKTMNQUHEBHWHMW L<0.0000 QRU WKH QXPEHU R
DUWLFOHV ZHS KMDHIFWHHES $3988% L<0.0001 ZDV LQGH S HIORRHICHN
NH\ZRUGV ZH XVHG VXIKH\FKRQBHVRIDNKDDBRVWYRQILO@I OXHQFH R
SDSHUV FROOHEWBG GOUVWEEBVH

*OREDO FRQIOLFW DVVHVVPHQW

D  QFLGH@QFHLVVXHYV

‘H IRXQG WKW XPEHU RI VWXG VN REREWQB/@AWKHRJIJUDSKLFDO

ORFDWLRQ R DWKEHROROQ DO/L PMKH V S, KOFALHHNISE KHFRQY®IGFW LV WKH UH
XQLTXH FRPELQDWLRQ RI IDFWRUV VXFK DV KAOWRUN BRFQRD [
JHRJUDSBUWLND +RZHYWRPH WUAHUGV FRQVLVGBQWGDWOIGRQ RQ
OLYHVABRPNK XV WKH PDQ/RE LVVXR RXU DWWBSRUAMMG GROUHGDW L
FDWWOH DRQ@ GRJVROORZIMBWIDFNV RQ KXPPMM O\ UHVWULFWHG
FDWD QRSW KAHRH [ L V WH @/RHDIWOL R EIRP LQDWHG DUHIRWQ IOURWDB W LY H
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WR FURSVVXFK DV WUDG LW LIRQQYDOCH I OVOOHI Y ORKK QW UR G X FW LR Q
DQG GLVHRMWHUROZHUH WKH OHDVW UHSRUWHG FDXVHV RI +/&& L
3DOHDBBWMKH PRVW UHSUHVHQWHG UHJLRISHHYDRIG +FQ@8W KH Q)
J=90 DUWLFRBURZHG E\ $IURWURILEWLFOHY DQG L1HD&FWLF
DUWLFOHV +RZHYHU FRQVLGHULQW KK ARER\Q WD WAHRRWE M SD S
WR EHYHUB RWKHU SDUWV Rl WKH ZRUOG VXFK DV ,QGRPDOD\D

E +/&& PDQDIJHPHQW WHFKQLTXHV

,Q OLQH ZLWK .DUNKIDNMH VSOLW WHFK QL TXMB QW \ V& WRORRIDY H
+/&& UQYADWHJRULHY PHOVMMUPOBW SUHYHQWLQJ FRQIOLWFW EHIRU
LQFOXBRLQGVFDSH HQJLQHHBXKQJGDWDVHW DQG SUH\ PDQDJHPHC
LPSURYLQJ WHFKQLTXHV RI WKXEDQH®XFLQJ WKH ULVN RI HQFR
KXPDQ DQG /&V DQG | REKBJI N UXU WKRHAKHREOUHDRGLRQ RI SURWHFW

DQG HIIRUWV RI FRPPX@UADWURQYHQWLYH POHDL XOULAWL DD/WZHRG
PHDQW WR UHGXFH WKH VHYHU RW F RU WHEE DARQGRIRFAY RVQTAM L R\WY
SURJUDPV LIBHDFWLYH PBDWXWXSSRVHG WR SUHYHQW DQG VWF
KDSSHQ@®E FRQVLVW RI /HWKDO WHRKIMOTRHYWDRG DYHUVLYH
FRQGLWLRQLQUQDOOAN LQWHJUDWHG SURJYVUP®YH ORFDOLBRPPXQL
WKH LGHD RI LQFUHDVLQJ WROHUDQFH D:®GOMQBHDF\® I1MHUFBDW
KDYH EHHQ XVHG KLVWRULFDOO\ WHFKQLTXHV VXFK DV FRPSHQ\
PDQDJHPHQW RU FROODERUDWLYHFRHURNUDPY DUH UHODWLYHO\
'HVXPPDWBMWKH FXUUHQW RULJLQV LVVXHVJIDQGL VR B WWPLIRED/I WHRH €
WHFKQLTXHV UHDFWLYH PHDVXUHV VHHP WR EHWWKKH NPHR ULH YAXIHLY
DW RQFH +RZHYHU 32QHZ" PHWKRGV VXFK DV FRPYHBWHWNRQ RL
WR ORFDO FRPPXQLWLHVY DQG ODQGVFDSH SUH\RPIWKMI FRB QWL B\
ZKLFK FRXOG PN H RPERRWIE HITHFWLYHMNMNPU D ORQJ

(INTLFLHQF\ DVVHWMHHRMNMLRH PDQDIJHPHQW WHFKQLTXHV

'H IRXQGFDVH VWX GRMWM WD O WHRKQKERKVVLYH FRQSIBWLRQLQJ
IJULJKWHQLQJ=GHDIQFHYRRWHFKQLEBO GHYL MHWD QV ORFAD W HR/E D O
WHFKQLTRAHAMKLFK UHJIQGDWPRIQKXNOWLQHWDOLDWRUA NDQO®LQJ

W UR SXQ\WKLU©7

7KH UHSHDWDELOLW\ DQDO\VLY LQGLFDWHG WKDWHW®WHKHDIDOKAH V \
FRQVLVWHQW E HW ZHHQ UHHYSCHDR\DINERROWHAYA UD Q JHISQIW RPQG DOO
GLIITHUHG VLJQLILFDIMBEDMHXIWERHHWRGHO O L Q JHEIDHVEMGT B I VAVLLRIG
XQFRYH U HG MU WHV QLILEDQWWNG DFFRUGLQJ WR WKH WHFKQ
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&RQVLGHULQJ OHWKDO WHFKQLTXHV DV WKH L QWHWLFAHBMH B | WWKKD
QRQHWKDQ TWH¥HKUMH DVVRFLDWHKGEGJIEHWK(I1HF L2615 65/ M=
00001 D ORZHUW=+B42.7+6.1 L< 10 F4 DQBKDW 7UDQVORFDWQBRFWBFKQ!I
KLIKHUU=&7.6+7.3L=0.02 1R@HWKDO WBBEKQRRXWVOLNHO\ WKH PRV\
UHVSROQWMIEBAVFDEOHKLOH WKHVH WHFKQLTXHV KDYH WKH PD[LPXP
DPRQJ WKWHHMDIHPHQW WHFKQLTXH FDWHJRULHV ZLWK JRRWHFK
WKH\ DUH DOVR WKH OHDVW KBUPXXE WIR/1&VSRS¥GL\RYRQ\
KLJKO\ HIILFLHQW DQG DSSUHFLDWHG E\ ODQGRZQHHFWEXRQWR
/& SRSXODWLRQV DQG D BWE B GOWNEKDHFHIOMHG/ LI\LQJ WKLY WHFKQL
RII

,Q FRQWUDYWORWNDWGERQHWKDO WHFKQLTXHV ZHUH UHSRUWHG
(ITHFWLY HZBH Y100 ®IQ#A.2/100 UHVSHFWLYHO\ DQG RYHUDOO TXLWH
FRQIOLFBWIWWZHHQ DQG ORDWORI WKH VWXGLHV PHQWLRQ KL
WUDQVORFDWHG LQGLYRGWK®G VFIRE) MQURNAKRIKID B/QUBAYNX QWRH H
UHOLDEOH W K DAVZ RVLKQEF GOV KHKUHV F D V H VWZ MWXIG LWHR/H GVHIDR(H WHFK QLT X H
FRQWURE@HWEKQGHWKDO WHBH®ILXMWHKY VHY HWBPKPKEXHY DOWKR
FRQGLWLRQV DQG SURWIRIFR\OLW QMWD WFRUHV ZHUH WKXV ORZH
ORQ@IHUP HIILFLHQF\

7KHIITHFWLYHQHVV DVVWYXUVRHHOMQRT YHKADWHJIRULHY KDYH RYHUTL
OHYHO RI FRQILGHQFH ZLWK VFRUHV UDQJHQJ WHKWY HRKRYHDQC
EH VXEVWDQWLDOO\ LPSURYHG DQG QHHG WR EH LQ@HWISDE W H
WHFKQLTXHV ZHUH BROBMRVHWQMEXUHGDUPV RI KXQWLQJ RQ FDUQL
FRPSDUDWLYHO\ YDJXH DERXW WK H&VL NRQ LIQHRW/G WR \PRO/YWH R XW
VWXGLHVY DSSHDUHG WR UHO\ RQ WKH ZLGHO\ DFFHSWE&® EEDOLH I
RQO\ IRU D EULHI WLPH DQG PXVW EH UHFRQGXFWHG HWBKWLNMBU
GDWD DQG H[SMWIRHQMWRLHIMROMV OHWKDO W H F KIQL WXHY B D MW K DRI
VKRAWKH KLJKHVW VFRUH IRU FRQILGHQBBVRHDMU WHWNLEHVR ¥ H QWKL
DPRQJ OHWKDO TUHRFSKKQ LK BWAHLIQJ UHSRUWHG DV SURYLGLQJ U]
RXWFRPHV WR VRQWGHZPMEGLIILFXOW WR VFRUH SDUWO\ EHFD
FRQWUDGLFWLRQV EHWZHHQ DXWKRUV DQG EHFDXVH RI VWURQ
GHSHQGLQJ RQ ZKLFK LQGLYLGXDOV DUH KXQWHG DIQIGF KREFWLPL
RI UHWDOLDW R UXXNQLFGDOHDQU WDWPWK® UH F RKIOG EHHWAZRIFHHD VE B QG HL W \
QHJDWLYH LPSDFWV 7DUJHWLQJ RQ DIVBKGW LVFR &P 5D HHF H.G WHIQ W
UHIGDQGHRARQVHTXHQWO\ SULYDWH ODQGRZQHUTV LQRWQDWLYHYV
QR®S$V 7UDQVORFDWLRQ FDVHV DOVR VKRZHG WKHYKGHMHW QX
WKH DYHUDJH VXUYLYDO UDWH Rl WUDQVORFDWW &HRQ GHYX®XBO
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WKHLU SUHYLRXV FRQIOLFWXDO EHKDYLRU DQG WKHRGHWERHSHU L
SULYDWH SURSHUWRQZDWHUDGBW\WRZHYHU WKH ILQDO &R( LV VWL!

$FFXUMRA\UHVHDUFK WKURXJK WLPH

,Q UHJUHVVLRQ PRGHOV &R (GZN'® G\DKHQRIQ ONLFEYWWIR HFH AWDU R
SXEOLFDWLRQ RI HDFK FDVH VWXG\ ,QWHUHVWLQJOWR&FRQILG!
LQFUHDVHG IWRP SRVVLEO\ EHEDXVH Rl WKH LPSURYHPHQWYV
SUHFLVLRQV ZKHQ GHVFULELQJ WKH FRQVHTXHQFHV RI WKH P
VIVWHPDWLF H[SHULPHQWY RU LQ XVLQJ PRDN UQRJBHSBRYVWIHWKMRF
TXDQWILYWD HYLGHQFHYV RYHBEHWEBPADYMWLFOHY UHOHD\WZH® HEHIRUH
PRVWOIWVFULGRMWHXSSRUWHG E\ TXDQWLWDWLYH LQIRUPDMWGRQ V:
ZLVGIOWD DQG FIMKWIRKG KRXW\N BYITRDAR F R O

2YHUDWPRQGLWLRQV DQG JHQXLQH SUREOHPDWLFV RI WKH H[SH
VWXGLHV DQG WKH\ JHQHUDOO\ O DIEQDRECH $H §H P HB MDY VF K QRMH
LQVXIILFLHMNVRI® WXRIZUHGXFWLRQ RI WKH FRQIOLFW QR XRID & K H
SRSXODWLRQV 7KHUHIRUH PRVW RI WKH IROORILIQHU VW IRBUH
TXDQWLWDWLYH

'LVFXVVLRQ DQG SURVSHFWYV

$FFXUDF\ RI RXHUDURMRDWHDIHPHQW WHFKQLTXHV

$PRQJ WKH VHW RI UHDEFWLYH UHV RRQNW¥ O R UVHEBQLJP X HV&ZH QH
DQG OLNHBMOQWR MERDMKH FRQIOLFWYV DQG ZADWK IOSPSIYACHIGN L RKD F\
ODLQRRWHFKQLFDO GHYLFHV DSSHDUHG WR EH WKH CPGRYMWHHIILF
DQG HVSHEVDWEQVLWLYH WR FKDQJHV LQ WKHLU HQYLURQPHQW
GDQJHUV 6PLWK HW DO
IR@HWKDO WHFKQLTXHV ZHUH WKXV D SURPLVLQJ+RIZWMKRG WR G
VHYHUDO ZWWHKDBIIWHG GXULQJ H[SHULPHQ WNURKIHE L MWDKV DRQ PLDVO
EHFRPLQJ IDPLOLDU ZLWK UHSHOOLQJ GHYLFRH3 D&¥FDRIBI GIHNLFAM VY
EXW H[SHULPHQWY FRQGXFWHG RQ VHYHWBOP\HDIWFWKYMOWOVY O
HW DO 5HVXOWV YDULHG D ORW ZLWK HOHFWULF PFRROWOWR Q@ HF
FR\RWIWG ZROYHV 5RVVOHEXWWID®FWLYH RQ EHDUV GR]XWJI WKH
2IWHQ MIDUWN WV SHFLILF EHKDYLBYHUW GR QL FRO\WQ WDN Q/FH  V
IRRBRQVXPLQJ UDW K H UNW® DALY HHWW R © N 6 KLY BN BWL DI
FROQGLWWRIQIQ WR&DNWRLG WKH GHYLFH XVSIGR WHIAWHHNE WHIOD Q W
6KLYLN HW DERUHRYAMKRZVLJIQLILFDQWI®LPSEYWRRPKHRS O\
FROODUHGZXQERDDFRVWO\ DQG UHTXLUH WUDLQLQJ IRU SURSHU
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HW DO 1HYHUWKEPWWY QR@WMWKDO WNKEGLDKRFEN FROODUV DC
SURMHMWIHOBYRPLREMFEFDXVH BRWKMOBQVPRVVAERKDYLRU WKURX
OHDUQLQJ LQ VRPH VSHFLIBVV XVJ D BODFRSE XD V 1R\FH DQG
*DUVKHOLV $V VXJIJHVWHG E\ VHYWHBROQLWXIGV HDW HV A R H H DHO
ZKHQ FRPELQHG )R$*VEBQYEMFHPSOHPHQW HBKW®R RN HVREXILY ZNW K
HW DO ODVRQ HRW B@*F D QXEHGGHWHFWEZRY R QROAORZLQJ DFW
E\ODQGRZQHUV VFDULQJ /&V DZD\ :ZRWHDPRRELBWWLARQV Rl WHF
DUH JRRG H[IRRBEQBWHJIJUDWHG PDQDJHPHQW VWUDWGHBMKDQQYF
WHFKQLTXHYV

+RZHYHU UHJXODWLRQ KXQWLQJ DQG UHWIPQALP® KS\LN)LDORYD ¥\
VWXGLHV VR VWDWHPHQWY RQ WKHVH P®XWFW HIHR PXYS\K [ERFD @ EN
LQDGHTXDF\ PD\ ODUJHO\ UHIOHFW WKH JUHDRW RIHMRHU R LiF HD A
UHJLRQV LL WKH GHQVLWLHV Rl /&V EHW ZHMQHHWRDR Q2O D QIBV \
WKH GHJUHH RI SXEOLF FRQFHUQ IRU FRQIOLFWHDWKUFK YH/&EH V
GHFUHDVLQJ ZKHQ /&VY GHQVLW\ LV GHFOLQLQJ LQ)YROYHAB YU
+/&8& WKH PRVW GRFXPHQWHG DQG SUREOHPDW LV V Ol RIQWV DAHA
OHRSDUGV )LJ EXW WKH VSHFLHV PRVW LQYROYEBDUY RXU
OHRSDUGV FR\RWHV DQG OLRQV :H DOVR QRW L FLHPGI @\W D VZ HPUIRH/ W
FRQGXRWH®ROYHY DQG WKDW DOPRVW QRQH ZHUH FRQGXFWHG R
ZLWK WKH DPRXQW RI UHVHDUFK DYDLODEOH KRKRIFKIDQXHLVKHU L

,Q FRQWUDVW WKH HIITHFWLYHQHVV Rl OHWKRQ@ WMHAKQ I HAXSRRDC
6LQEM DYRLGV NLOOLQJ '&$V WUDQWQ@RGHW®\L RQHLG/ O'W LW/HIHSREBRE
WUDQVORFRIWICRRY L@ RUWK $PHULFD :ROI+RBHBBQLPDO

WUDQVORWVDHYERQVLYH /LQQHD@GHWXDOHV S GH FIVAK RANAK H
VX LW DREILW KW \U HOHDWR FL@LPL]H WKH ULVN RMARSKXPIEQQ J Z& O\GHDL
RU OLYHOMWRFN HW DIDWKRXJK IUHTXHQWO\ XW H B Q ¥ EVRAIDWH\R\Q W
ORZ FKDQVXKFWHRN®O\ VROYH +/&& LQ OLQH ZLW®&| SHWYLR XV ILQGC
ORUWDOWWYU WUDQVOREKWIRQ SHURKHMY RFFXUULQJ GXULQJ WKH
SURFHVV RU DIWHU UHOHDVH ,QGHH BN WSENDN QR IEXDBWHEDR-MIVIH. P D C
PRYHPHRQWWKH RHYR®WQVH SURVSHFWLRQ ZLWKLQ WRHKLU XQN
HIKLKIRPLQJ EHKMLRYLERHJ EDFN WR PRUH IDPLOLDU SGIVKIOW TRH V
VXERSWLPDO HQHUJ\WXGIQEFPMWERQ WRITXLUHPRQWG XEERWRW¥ |HH
LQWHUDFWHRGW M@BVIWDEWXQW R INURDWVHL HW DO /ILQQHO!
&PSHWLWLRQ ZLWYWORADO KDEGWKXIHWLRQ WR KX-RDIQWH®U +
IQMXDIUHVRWKHU FDXVHV Rl GHDWK UHSUBGKHAWILLR/Q W DWH\DPSGL
ZKHQ DQ LQGLYLGXDO LV UHOHDVHG LQ DQ DUHD HELW KK D VD FV
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IRU FKWWHWBWHQVHU URDGSQRWERUNJLVN LV WR GLVWXUE /&VY V
LPSURSHU UHPRYDO WKXV FDXVLQJ LQREDFWNLEFEEKSBN JH AROYRQV
'KXQJDUD HW DODQVORFDWLRQ ZDV FDWHJRUL]JHG DV 3/LNHO\ W
LQ RXU DWOEAWWOKS|I PQGRBRYMVNRULQJ DV ZHOO DV GLVDJUHH
DXWKRUV RQ WKH FRPSRQHQWYV RI VXFFHRGXAWLFRFQFUYHYRO XWXLRF
FRQWLEQHOO HW DO ODWIHLHHWHYD)XOOWY GLIITLEG&OW GVRD BRPF
FDVH VWXGLHV VKRZ WKDW VXFFHVV 6 HDIHI 6 ¥V HFDXW RRRRW KVADWSH
WUDQVORFDWIEHRZQHYHRFHWMDQVORFDWLRQ LVWRGRXQIOW Q®RRV BVIH
HPSW\ WHUULWRULHYV DUH TXLFENO\ FRORQL]HG HV>XXPHKMWKHEV
SUHYLRXV EHKDYLRU ZKHQ WUDQVORFDWHG

,QWHUHVAWLIQD O\ W& FKKEBVXHMW D O L DRIR W UKRKSKWD@H FRPPRQO\
SURPRWHG DV VXFFHVVIXO WHFKQLTXHV WR BHII&VTLHOBORDDG LP
DUH HYHQ DGYRGBMWQEBLBWR |LQBEBYFRQVHUYDLWIGRG\ HW DO
7JUHYHV HW DO ) X Q V WIRK® \HHW PIHOV K R @ ¥ UHHTRVEM RO H WRQ F H
VRPH FDYHWH VKRZ WKDW OHWKDO WHFKQH TXHRWY DNKH GCLRIGID WW R
WR VROYH FRQIOLFWYV ZDQAGK WMDY DREKRVIGRECHAH SR CHQAU H G
H[SHFWDDWMRFLDWHG ZLWK OBWK DR W HEESUDBME PMXUQHG WR E
ZURGHOLHYHMIWQEYRUH KDUYHVWYV DUHWHKW HF@ mSH/XWPBIG RAUQ GPHRW
K\SRWKENLFKVXSSRVHG WR EH FRPSHQVDWHG H J E\ WKH UHC
FRPSHWDWGR@MRW WR KDUP SRSXODWLRQ ZLWK RRIZHDNBHWK BRELQ \
FRQWDROEHHQ SURYHQ WR EH KLJKO\ D®G LDWI ERHRRWHGEX FIV D O
GDPDJHV EDXVHG E\ '&$V +X\JHORUNWRPBOWLPHVDRPDKHY HYHQ
LQFUHDVHQIGIMYH G XD O UHPVRNLODBLNK X R @ HLIFFWPDQ HW DO 6 W D
DO ,QGHHG RQ WKWIRDQENMEEBIGILFDOO\ DW D '&$ LVIQHDHWWD\ LP S
HW DO 0 RUKHHRUYHD ULVN RIWKHUWWDEOMIVRFLDO VWUXFWXU' |
WKURXJORVKHRI EUGIGIGH D RDOWHUHG HEQKDYWRW LWBHFRORQL]DWL
%DQJV HW DO %DNHU HMWDDO $Q RGWVKH\D BSWREOHP DVVRFLD
WURSKQWIDSHEMMDQ DUWLILFLDO VHOHRBWQRIRSHOD WX BRVKQ HW
DO 2Q DQRWKHWKKDEBESHFWDWLRQV IROORZLQJ FDUQLYRUH N|
WKH NWBBSDFW DLPHG DW LQFUHDVLQJ ORFDO DFFHSWDQFH
FRH[LVWHQFH QRUPV EHWZHHQ KXPDQ DQ & B WYY QR YIRILMW [EWD W/Q\LL
RQFH WKH LPPHGLDWH EXW WHPSRUDU\ VDW L\ D/FMUL FFEXQRO LDH Y F
EHQJ FRQVLGHUHG DV D OLFLW UHWDOLBWRRQ SWRIK\IRY HV @RIHIQW
FUHDW *ODQGVFDSH RI IHDU  6WK\IFKUKD M W R (E H XPQXG I UBHWRVR I U
IRU EHWWHU VSDWLDO PDQDJHPHQW RS LWEOR/IYHUNBIWR WO HR IV W K
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UHGXFWLRQ RI FRQIG WD O IWMWHEKBXBSRBY®IILFLHQW WR UHVROYH
HY HQ\'S L FZRAUOAH Q W K HGH.SWXQDON QRFR QWKW WO ENWKIK VSHFLH

2XU DVVHVVPHQW RQ WKH HIIHFWLYHQHVYV +/&& PDQDOWPHRG WH |
OHYHCFRQIL EX@F MW L YO XER/QWDMVOLDO XQFHUWDLQW\ SUREDEO\ |
YDULDWLRQ DFURVV PDQDJHPHQW SURWRFRRBW DOSRMINOFQWQF\
VLIQLILFDQW OGIDFMURPH@WW RQLWRULQJ KDV EHHQ SRLQWHG R
%HVLGHV PDQ\ VWXGLHV IRFXVHG RQ WKH LPSDFW IRYOP® QRIHPH
WKH RIWLIQJOH LQGDYWIWKRMMPDRQ WERSKORDMMREQWYR D GUDPDWLFDOO
HIWHQW RQ WRABIHDFSADLPMWH PHDVXUHV RQ LP SKHRQY LWHSRRIM HBGW MK
LPSDFW LV XVXDOO\ GHVFULEHG WKURXJK LQFRQFIORXPEH B YL GH
RIOLYHWARRMG VWRMWVRFLDWHG WR GHSUHGDWLRQ GDPDJHV UH
PDQDJHPHQW KDV EHHQ LPSOHPHQWHG $OWRJHWKHUWWMKFK LQF
PHWULFV RU FKDUDFWHUL]DWLRQ RI WKH LPXNMF\@ RDMNH W R G DH
UDWKHU DQHBEGRWHX® WQWBR FRPSDUH ZLWK HDFK RWKHU

5HOHYDQFH RI RXU GDWDVHW DQG DQDO\VLV

$OWKRXIK RXU GDWDVHW KDV EHHQ VHW DV UHOHYDIKQHNIDQWGWH [K
LVVXH LV WKDW WKH OLWHUDWXUH RQ +H&&V T2CD YMR\WMIK HRIEHY LA)LIF W
FDVHV LQFRPSDUDEOH .DUWLND 'DWD PLJKW EH RYHUHV
SK\SHUDZDUHQHVV" RU XQGHUHVWLPDWHG EHFRWH Rl IHBWRYH
FRXQWYV E\ &05 ZURQJ VSHFLHV LGHQWLILMKMHIUPR UEIFKRRVWH W1 1Y
SDSHUV ZH XVHG ZHUH IURP 1HDUFWLF DQG WKH RWKHMUKHBARUOGT
QXPEHU RI SDSHUV LV YHU\ OLNHO\ WR EH LYQIDIXRQFPMIGHED WHIH ¢
DOVR WKH ORFDO VHYHULW\ RI WKH FRQNIOWWR Q RFQ@G U\ WRNU
DYDLODEOH IRU FRQVHUYDWLRQ SURJUDPV DQG WHMBDPWK )
PDQDIJHPHQW WHFKQLTXHV IRU /&V VLIQLILFDIRU¥FE&\ ER$ VKRZG RIY
D OLQHDU LQFUHDVH LQ DUWLFOHYV SXEOLVKHG EHWZHHQ D(
IURP WKH ORZ &R( LQ WKH YHU\ IHZ DUWLFOHYV SXEOLVKHG LQ

,PSOLFDWLRQV IRU FRQVHUYDWLRQ

$FFRUGLQJ WR RXUHYHYWHZH WHFKQLTXHV PLJKW EH PRUH HI
EHFDXVHPBNHHFRQWLQXRXV WHUULWRULDO GHIHQVH SRWQLEOH €
FKHDSWKWQ *DJJUHVVLYH PHWKRGYRZHIYWHHU HWHDGWLYHPDHRK QLT
WKHDVLHVW FDWHJRULHV RI WHFKRQ TWKN VWrRDW HAIKMHS OMPBHIHWH B O ¢
PDLQ LVVXHV DKMH @R UYHDWWEKGQLIDTKHVXVHG ZH DGRRE D WH G RHR

FRQIOLFWYV VOKRKKB QWO FKQLTXHYV VXFK DV ]RRWHFKQLFDO GHYL
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VXJIJHWWFH LQFRQVLVWHQFLHY EHWZHHQ HYLGHQFHV RQ WKH
WHFKQLTXHV LH UHERPRHQ GP RUHNKWWHPDWLF H[SHULPHQWV DQ
VXSSRUW PRUH URE XWV8 HMWDIORXOMILRQWHQFRXUDJH IXWXUH HIIRU
VWDQGDUGL]H WR D VHW RI FULWHULD WIR+E&& WNHUX B®RR 3MRH QW
PRUBLIRUWBRMWRFROV RU H[SHULPHQWDO GHVLJQ ZKHQ LPSOHPH
WHFKQLTXHV DV ZHOO DV WRVHPR®ILWBDEQY RKHVRRQH WHFKQL
FDUQLYRUH SRSXODWLRQ VD QX PRDKH OFIRFQH W P\ FIWM V H O U F(HAQ R ® D
+/&& PDQDJHPH DO WRAXW RQ HYDOXDWLQJ WKA KRRIKOWMNRE RI FI
PDQDJHPHHDWXUHV ZHUH WDNHQ LQ RUGHU WR EDVH PDQDJHPHQ'

7KH URRWYV RI WKH FRQIOLFW DQG DWWLWXGH RI WKH SXEOLF

'KDWHYHU WKH VRXUFHV Rl WKH FRQIOLFW DEDRWVQHIDLIRIQWH WRU
DQG IRU KXPDQV ,Q DGGLWLRQ WR HFRQRPLF ORRMV I$¥ FDS)OH FD V
DWWDFNV RYHUH[SORLWDW LCRQ HD\Q/GR FR PG HWDLWWLLYRHID Z DWIKHFW S U
OHDGLQJ /&V WR IRUDJH IRU IRRG QHDUHU KX¥XRDQ RRELOLIFW/IR QY|
UDQJLQJ OLYHVWREN NHSW ZLWKLQ DUHDV LQRREL\EHGSOHWERGS
ZLOG SUH\V KDV EHHQ REVHUYHG SURYLGH HDV\ IRRG UHVRXU
LPSRUWDQW GHSUHGDWLRQ FRQIOLFWVY .DUWLND HLQIRUFRBU D
QHJDWLYH DWWLWXGHV WRZDUGYV FDUQLYRKUHNDWHMMNBDUQLYR
SRSXN@RMWD QG WKHLUZERK[KXBBQWHRI DWWDFNV RQ OLYHVWREN D
GHFUHDVH RU GHIHQVLYH EHKDYLRUDO UHDFWLR @ RORR G&VZLRUK
LQDSSURSULDWH GHIHQVLYH EHKDYLRU IURP KXPDQV 5DXHU H
AXHQHWWH HW DO .RMROD HW DO &ROWUDQH HW D
&RQVHTXHQWO\ UHDFWLRQ UHVSRQVHV WR +/®& DIDOH KNV DFD\O
RIWHQ LPSO\LQJ LQMXULHV RU GHDWK RI FDUQWRRU W EX\WWDE\Q
KDELWDWYV IRU /&V GHFOLQHG EHFDXVH RI KXPDQ SBEHVQXYRVHDCQ
SRSXODWLRQV FRQFRPLWDQWO\ LQFUHDVHG HLWKHU BEMADXVH |
2UGL] HW DO &KDSURQ MWHWDWLWRULAXUDNG®WFWLYLWLHV RI
RYHUODS ZLWK /&V{V KRPH UDQJH DQG DUHDV Rl RFFXSIMQF\ OR
KXPDQ DQG FDUQLYRUHV DUH LQHYLWDEOH DQG DSSURSULDWH
HIILFLHQWO\ PLWLJDQWHOF RAHBGFWR EHJIJLGHQWLILHG LI RQH ZLV
EHWZHHQ KXPDQ DQG FDUQLYRUH
7KH VHYHULW\ RI FRQIOLFW LV GHHSO\ UHOD W KGF W R W R\DXDD\
GHWHUPLQHG E\ D FRFNWDLO RI IDFWRUV VXFK DVIIEHQ@HBIO BEXF
WKH LPSRUWDQFH RI OLYHVWRFN EUHHGLOYHHFWHCWLRQ WIXUHA
W LV IUHTXHQWO\ LQYHUVHO\ SURSRUWXRQROWM®R WKF
S K\SHUDZDUHQHVV" LV QRWLFHG LQ SXEOLFY\HDBWWRLM&X GHN T DOLFN
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SHUFHLYHG DV H[FHWDMYHR V' HHOL EDI W FDQ EH FDXVHG E
NQRZOHGJH RU SULYDWH RSLQLRQV $WWLWXG I®OWH DR BHPIRES/O KX G
VWXGLHV KDYH VKRZQ WKDW PRVW KXQWHUV KXQ®HQXRQQYDROHU"
DV HIIHFWLYH DQG HVVHQWLDO WR UHJXODWHHQYBEBWBR® W R Q
DO 7KLV RSLQLRQ UHOLHV RQ WKH LGHD WHKDW SR S X00 DHMFIVR Q
ZKLFK LV RIWHQ VWULFWO\ EDVHG RQ WKHWQRBEMWHRN FDUBEBEVEH
RWKH RULJLQ RI GHDWK DV ZHOO DV WKH YBHRAXHQBDIREHRYFR X Q
HW DO UDWKHWWHEP Y WQXERQUHG VWXGLHV RQ WKH VXEM
KXQWLQJ LV OHJLWLPL]JHG E\ WKH SXEOLF DV WLRRRWRI RAD W K UXO
LV GLVDSSURYHG ZKHQ SHUFHLNMQGWHW HHGFRYVXPARYWOROOHG

7KHUH DUH IHZ VFLHQWLILF HYLGHQFHV RQ W KINWHQPBWAWH U
UHOLHV PRUH RQ SULYDW N FRLHQAKISIWE RRFWWYKDQ RQ
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Table 1: Categories in which techniques fall depending on their scores. Eftesgiv@ = no effect, 100% = always effe(
Certainty of the evidence: 0 = no evidence, 100% = high quality evidenpéetearertainty (of effectiveness of intervenmt
not of harms); Harms: 0 = none, 100% = major negativeeffdets to the group of species/habitat of concern. (i
http://www.conservationevidence.com/)
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Fig. 2:Frequency of species found in scientific articles from the literataretségrey) and among all case studies consic
in the present study (black).skgle scientific article may contain multiple case studiedimgavith several species.

Fig. 3:Summary of HLCC main issues and how current measures answer the needs.
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487 Table 2Summary of averaged scores and categories for each evaluated technique gradrsuque.

ODQDJIJHPHC
WHFKQLTX

IRWHWKDO
WHFKQLTXHYV

|SIIHFWLYH&QFH(V\%-DUPV &DWHJRU\

ILNHO\ WR EH EHQHILFLDO

$YHUVLYH FRQ /LNHO\ WR EH EHQHILF
JULJKWHQLQJ /LNHO\ WR EH EHQHILF
7UD®HI EHWZHHQ EHQF
=RRWHFKQLFDO GHYLFHYV
KDUPV
JLNHO\ WR EH LQHIIHF'
7UDQVORFDWLRQ
KDUPIXO
/HWKDO WHFKC JLNHO\ WR EH LQHIIHF'
KDUPIXO

SHIXODWLRQ D
/LNHO\ WR EH LQHIIHFWLYH RU KD

KXQWLQJ
5HWDOLDWRU\ 7UD®H EHWZHHQ EHQF
KDUPV
7URSKXQWLQJ BQNQRZQ HIIHFWLYHQ!
488
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490 Table 3: Median repeatability (R) of Effectiveness, CoE, HC and HPlsoeer Cl and upper Cl are respectively the 2.5% and
491  97.5% percentiles andyal is the pvalue of thdikelihood ratio test.

5 ORZHU & XSSHU &, SYDO
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Fig. 4Certainty of evidence (CoE) in our case studies depending on the year of papers’ Bideasdots represent raw d
(score provided by evaluators for all case studies). The black lregeediction line obtained from Cotodelling, with 95¢
confidence interval in grey.
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'LVFXVVLRQ

'DQV FHWWH WKqVH MH PH VXLV IRFDOLVpH RXQVOR G BHINFS\DPW U
VSDWLDX[ HW WHPSRUHOV GH OD GpSUpGDWLRQ SDUXWY{2XUV
PFRORJLTXHV LPSOLTXpV j SOXVLHXUV pFKHOOHV ELRBWJILTXHV
VSDWLDOH ORFDOH HW UpJLRQDOH /HV UpVXQRMXWHWY ORXUQXVY
OfpFRORJLH GH Of2XUV EUXQ HW VRQ FRPSRUWHPHOQ ®UPHLGXIUp
SRXU VD FRQVHUYDWLRQ HW SOXV WHQRH G RHIHWO BHRREP B H WRE
FDUQLYRUHV HQ (XURSH

/IHV KRWVSRWYV GH GpSUpGDWLRQ VFKpPDV YLVLEC

/TIDXWRFRUUpODWLRQ VSDWLDOH GHV GRQQpPHV HVW VRXYHQW FI
rWUH FRUULJpH RX UHWLUpH GHV DQDO\VHV (Q EHROWRNUHHEW O
JpQPUDOHPHQW FRUULJpH HQ UDLVRQ GH OYLRSOIOLDWHRY LRR\
GYHVSqFHV HQ YRLH GH GLVSDULWLRQ ODUWLQ 2WW FHON W H
DXWRFRUUpPODWLRQ FRQFHQWUH GHV LQIRUPDWLRIQVFHFUWBLDYF
SURFHVVXV pFRORJLTXHV LPSRUWDQWY SRXU OD FRRSW pXHIQYV LR
JHVWLRQ /D GLIILFXOWp UpVLGH GDQV OD SULDHOBNE QRSB I F
VWUXFWXUHV YLVLEOHV GH FHV SURFHVVXV$2BKDSDWDB\NW GV

PWDEOLW MXVWHPHQW OHV SEWVYR @HGH BYFRFERDW p 8 Q WIXRIQOD
DLQVL HQ FRPSWH WRXV OHV IDFWHXUV SRWHQWR B OWOITPMICDD W
VDQV FKHUFKHU j OHV LGHQWLILHU RX OHV H[S®IQF*HOH¥HAD HBH
OHV SOXV IRUWHPHQW LPSDFWpHV &HV SRLQWYV FKDXEBRHQMW VRQ
DWWDTXpHV LOV UHSUpPVHQWHQW VXUWRXW GV DAAWSIPAEHOH D VHRL
WHUPHY GIDWWDTXHV

/ID'+$ HVYW XQH DSSURFKH SXLVVDQWH SRXU FRPSUHQSD/\NHLDD BY St
OH ORQJ GX SURFHVVXV GH GpSUpGDWLRQ 1RWUH pWXGH LQ
GpSUpGDWLRQ VRQW UHJURXSpV VSDWLDOHPHQW GDQV GHV SF
PDMRULWpP GH OJHVSDFH j O LQWpPULHXU GH OD ]R QBIWGMDT X pIWH Q F
'HV VFKpPDV VLPLODLUHV GH GpSUpGDWLRQ GHV SRDGWVN FKDX
SRSXODWLRQWE BRWVXVRDPHULBD R GR HW DW@L]JQIOVRQ HW

DO HW SOXV JpQpUDOHRBDQWDWRHY RNV VROLWDLEWDKO\BWG T
DO D 'H SOXV OHV SRLQWV FKDXGV GH GpSUpGDWLRQ VH

DQQpHY FRQVPFXWLYHYV
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&DUDFWpPQLVFKH GB OD GpSUpGDWLRQ SDU OTRXUV

/TDQDO\WH GHV SRLQWV FKDXGV GH SUpGDWLRQ DYDLW SRXU RI
VDYRLU R ORFDOLVDWLRQ FRPELHQ LQWHQVLWpUIDOBKpQYRIPqC
SURGXLVHQW FHV ER® VFRRWUpPHQWDLUH OD VHFRQGH SDUWLH
QDWXUHOOHPHQW j LGHQWLILHU OH ULVTXH GH SUWGR®QVRWH SR
VWUXFWXUHQW DLQVL 8Q HIIHW VLWH D GHKX[| VRIS XFOLIVWH. @ QW L &
2FFLGHQWDWHMHY GpPRQWUDQW OD IRUWH LQIOXHQFH GH
FRPSRUWHPHQW /YLPSRUWDQFH GHV FDUDFWpULVWIQTRHIDUSpFL
DLOOHXUV GpMj pWp PLV HQ DYDQW GDQV SOXVLHXUV pWXGHYV
FDUQLY®WWH VOLOOHU HW DO O\Q[ G (XURSH 6WDKO HW D

30XV JpQPUDOHPHQW HQ pFRORJLH FHWWH NVQ WHEMW VRG FGN
GIXQH DWWDTXH D pWp SDUWYERERFHHBBHQW OHWHpMWXGHV SRU
LQWHUDFWLRQV DYHF OHV SURLHV VDXYDJHV $W RI2Q\ ¥ W\WDIDQ W
RPQLYRUH OD SUpGDWLRQ VXU OHV SURLHV VIDXYDDMYQRX OD G
VRQW SDV DERUGpVY GDQV FHWWH WKqVH P DICRQ G 8 HXK B E WD Q/F
GH GLVWULEXWLRQ GH OD SRSXODWLRQ

/HV IDFWHXUV LQIOXHQOoDQW OD GpSUpGDWLRQ SDDLDHYXE&N EU
SUpVHQFH GHV $OSHV 2FFLGHQWDOHV HW GHV 3\UpQpHV VRQW
LGHQWLILpY DUWLFOH GDQV GIDXWUHV pWXGHV j SURSRV GH (
.DDUWLQHQ HW DO 0 HH QD HIVHMO D@D GHQVLWp GH SUpGDW
DFWLYLWp GX SUpGDWHXU OD GLVSRQLELOIW F BRHVHSSIRRHNYV OAF
GLVWDQFH DX FRXYHUW IRUHVWLHU OfLQGLAKXRIOH QK JRW¥LWPH V
FKHPIGHWUDQGRQQpPH (Q UHYDQFKH QRXV DYRQV PLV HQ pYLGHC
HQWUH OHV GHX[ VLWHV GYpWXGH GRQW OHV HIIHWWUWHPEOHC
ORFDX[ /D UHODWLRQ j OD GLVWDQFH H® 3 ORI ML W@ UH QEHAW 31 |
H[HPSOH 'DQV OHV 3\UpQpHV XQH UHODWLRQ QpJRDWpYEBHHVW
GpSUpGDWLRQ HW OD GLVWDQFH DX[ FKHPLQV GHQWERDQWRYQH GH
SUHPLQUH YXH GX IDLW GH OTK\SRWKQqVH GH GpUDQDKWWPHQW KXPD
SHXW V{H[SOLTXHU SDU OH OLHQ SRVLWLHWQMWVYH OF
WURXSHDX[ GRPHVWLTXHV 'H SOXV FHUWDLQV SWpGKXWPDX QW VH
HQ DGDSWDQW OHXU FRPSRUWHPHQW HW OHXU U\WKPWHHGBLXUQF
FRPSOQWHPHQW OHV JRQHV GIDFWLYLWp KXPDKQH 2WG&UYU HW&DO
&HFL D pJDOHPHQW pWp GpPRQWUp HQ UHODDRXBQV] OD G
%HKGDUYDQG HW DO OLRQ OHHQD HW DO 0 LUDHOOHDUWH R/ Q
DO &HV GpQRPLQDWHXUV FRPPXQV UHVWHQW RRDOJUp \
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WUDQVIpUDEOH j GIDXWUHV FRQWH[WHV /HV |DMDNG XWW DFRRAPH H @
IRUrW SDUWLFLSHQW SDU DLOOHXUV DXVVLQOY&XUM EU X3H G IXP\E
GHX[ SRSXODWLRQV pWXGLpHVY 0ODUWLQ HW DO SHWHUV HW

&DUDFWpULVHU OHV UHODWLRQV HQWUH FDUD FWRQ MIWQWGHWV HH
SDUIDLWHPHQW j OJLQWHUIDFH HQWUH OHV GRIPBWQFNO®HI GD R
VPOHFWLRQ GH OD UHVVRXWWHVREWQERDXWDQW SOXV LQIRUPD
DSSRUWHQW GHV UpVXOWDWY WUDQVIpUDEOHV HW DpQkRBOWV D
DX[ PRGQOHV GH QLFKH QRXV DYRQV WUDLWp OJLPSRHWDQFH
HQWUH OH FRQVRPPDWHXU HW OD UHVVRXUFH HQRPPQVKGHUDQW
YDULDEOH VSDWLDOH 7UDLQRU DQG 6FKPLW] WURRSNDRH S
GRPHVWLTXHV pWDLHQW K\SRWKpWLTXHPHQW UpSDUWM XQLIR
SDVWRUDOHY DX VHLQ GH OD ]JRQH GH SUpPVHQFH DQQXMHOHH GHYV
OD GLVSRQLELOLWpP GH OD UHVVRXUFH HVW FRQVLGpPWpHWHIVX WU
XWLOLVpPHV DQQXHK O DGR KDHW XFIHWMPY SDVWRUDOHYV KpEHUJHDQW
GRQQpH HWRMX®HWLVpHY QH SDUWLFLSDQW GRQF SDV j OD G
SURLH GRPHVWLTXH &HOD QRXV D SHUPLV GH PHWAW OHVHDW BERQ D
JRQHV GIDWWDTXH DX VHLQ PrPH GHV XQLWpV SDVWRUDOHV (Q
QYHVW SDV SULVH HQ FRPSWH H[SOLFLWHPHQW PD&DQ¥HRW UD
SURSRUWLRQ GH SKWXUDJH (OOH FRQWUDLQW HXQQ YKIDHRAD @\ VF K [
VXU XQH HVWLYH 8QH GHV OLPLWHV GH FHWWHONS®WRENBD WILH
XQLIRUPH GHV XQLWpV SDVWRUDPGHYHSDXHOBMR 8 UHEQVL GqIBIN W X |
VRQW XQLIRUPPPHQW UpSDUWLHY HW GLVSRQLEOHV VRUVQFHHQVE
SRXU OD WUDQVKXPDQFH /fDSSRUW GH OD FRQQRHQWVBIQMH GIH V
SUREDELOLWpP GH GpSUpGDWLRQ FRPPH OD GLVWDQFH j OD IRUTr
XQH LQIRUPDWLRQ VXU OfpFRORJLH GHV VLWHVH®HFRPBSGHNQ R Q

FRQWUDLQWHY VSDWLDOHV GHV SURLHV GRPHVWERRONV GXQVQH

OYHVSBRBSLWUH (W GDQV XQ FRQWH[WH GH UHFRORQLVDW
K\SRWKgqVH GH VDWXUDWLRQ LO HVW LPSRUWD®W G5 H LSATXGILGH
GpSUpPpRB@WLLQ GIrWUH SURDFWLI GDQV OD SUpPYHQWLRQ GH IXWX

&RPSRUWHPHQW VSDWLDO HW GpSUpGDWLRQ
'LVWLQJXHU OHV SURFHVVXV GHV SDWURQV UHWMHQWA [jL 8 WM HIQFHQ
GHV SRLQWYV FKDXGV DUWLFOSIUp\DEKQFHIL @ H&/HRXD YRQH [ H TXH ¢

RQW HIITHFWXp XQH VPOHFWLRQ GH OD UHV VR X UWHRH AN VKIH. Q OGHHMW
EXW GH OfpWXGH DLQVL TXH VD G\QDPLTXH WHPSRUMO/RH) WHUPH
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Of°XYUH /fDERQGDQFH GfXQ pOpPHQW GX SD\VDJHUWWSRTDGH OD
j VD GLVSRQLELOLWpP GDQV OJHQYLURQQHPHQW /D GLVSRQLEL
FRPSRVDQW DX VHLQ GTXQ GRPDLQH YLWDO WHOOH TXMHXOD GHQ
VHLQ GTXQ GRPDLQH YLWDO LQGLYLGXHO /JXVDJGIIBRUBBYSRX C
FRXUV GYXQH SpULRGH IL[H SDU H[HPSOH OH QRPEUH GH GpSUp
ORUV GYXQH VDLVRQ GRQQpH /D VpOHFWLRQ GH OD UHVVRXUF
OYDQLPDO IDLW OH FKRL[ LQIRUPp RX QRQ G H H RIQAWRPP H H & Q Hp
UHIOQWH OTpYHQWXDOLWpP TXH FH FRPSRVDQW ¥ RIWL KR\ L
DXWUHV FRPSRVDQWYV GX WHUULWRLUH 7RXW FHP DD KBWHXOMXIRQ
K\SRWKgVHV GH GLVSRQLELOLWp HW GYDFFHVVLELHQRDGGHEQVBUF
OH GRPDLQH GH OD PRGPOLVDWLRQ GX ULVTXH GH SUpBWWLRQ
FKH] OJRXUV VIHIIHFWXH DX WUDYHUV GTXQH SDUWKGH\ODXKLpU I
GLVSHQW HW OHV MHXQHV IHPHOOHV TXL VILQVWIB O'GIHRNW BHHS U C
IDoORQ OH FRPSRUWHPHQW GH OJRXUV HQWUDLQH LQWUHWQVgTXHP
SXLVTXH OHV KDELWDWV GH TXDOLWp SRXU OHRODW W HQWHMR XOYOH

/JHV SUpGDWLRQV VRQW DORUV SUHVTXH LQpYLWDE®HV GDQ\
SRLQW OfXVDJH VpOHFRAHE BHY GIIWLLYGLVDWLRQ HQ JUDQGH T
SDVWRUDOHYV DX VHLQ GTXQ GRPDLQH YLWDO LQGLYHGWHIO HQ
FRPSOLTXp j pYDOXHU

ITRXUV pWDQW XQ RPQLYRUH QRXV DYRQV IDLW OTKWRWKYVH T
OHV EUHELYV pWDLW RSSRUWXQLVWH HW HIITHFWXp DXHPRXOUWW GH
GIDXWUHV IRQFWLRQV HVVHQWLHOOHYV /H FRASRUXNHH® HQAWDGW S
OH VXMHW GTpWXGH GHV FKDSLWUHY SUpFpGHQWYV HUMMOAK) WD F I
DFWLYLWpV FRPPH OD UHFKHWYF KH S@HD FIRXQW W XRIQWODLQWYV

DFFRPSDJQpH GIRXUVRQV RX OD UHFKHUFKH G{XQ SDUWHQDL
SURFXUHU GHV EpQplILFHY LPPpGLDWY HW SHXYRQUWQVXIPQUMKULG
GH UHFKHUFKH GH VpFXULWp GIDSSUHQWLVVDJH RX BSHDWMSURG.
GHVY RUJDQLVPHY REWLHQQHQW WUDLWHQWVHW XWLOLVHQW OH)\

/D FRQFHQWUDWLRQ VSDWLDOH GHV DFWLYLWpV KXPDLQHV H!
VDLVRQQLqUH HW LQWHUDQQXHOOH LQIOXHQBRHQW DHXUp SW B QF
QRXYHDX[ FRPSRUWHPHQWYV G ff CSHOPHHOMD VOQRQV &MMX[H VRFLDOHF
DSSDWDM GH IDoRQ VSRQWDQpH GDQV OD SRSXODWLRQ IFKH] SOX
PWp PRQWUp FKH] OH *BO\@E WD KIDFRWR XS KDHOWX V. QGLYLGXV SH
PFRXWHU OHXUV FRQJpQqUHV HW UpFROWE G B HOR X@RRIROQHHIR Q V
HW DO 7DQGLV TXH FKH] Of2XUV EUXQ LONDR®WYHP ROQWU
SULQFLSDOHPHQW SDU YRLH FKLPLTXH SDU PDUTXDOH GHV DUEU
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/HV FKHPLQV SHXYHQW DORUV rWUH HPSUXQWpVVRX® RQY LOWXU S |
FDWpJRULH VRFLDOH 'H SOXV OH IRUWDWSWFWHSHRGRFWHXUYV K
OWDLOOH GHV GRPDLQHV YLWDX[ GTXQH SDUW HW @XB ROHVQRIP E U
OYLPSRUWDQFH GH OJRUJDQLVDWLRQ VRFLDOH GRIPQQEQEFHYV VX
EHVRLQV pQHUJpWLTXHV DGXOWHV PKkOHV DYH®DGSpODRGHVGEp
UHSURGXFWLRQ IHPHOOHV DFFRPSDJQpHV GJRXUVRQV GH OfD
GRPDLQHV YLWDX[ /HV SUHPLQUHV DQDO\VHV H[SQRPDWREUFHV \
GHV HVSDFHV DX VHLQ GHV GRPDLQHV YLWDX[ LQGLYLGXHOV /f]
OfpYDOXDWLRQ GHV FRUULGRUV SRWHQWLHOV HW AFRPSRUWH
LQGLYLGXHOOH DX VHLQ GH FKDTXH GRPDLQH YLWDO GHWPHW G
HVSDFHV IDYRULVpHV SDU OHV RXUV DX VHLQ GH OHXUV GRP
VSPFLILTXH GH FHV VLWHV &HV SUHPLHUWQWpOECRE®O HEHW F ULT
FRPSRUWHPHQW PDLV WHQGHQW j PRQWUHU XQ HIIHWGIWSRUWD
OfRYVY EUXQ UHSURGXFWLRQ pOHYDJH GHV MHXQHV VXU OHV Gp:
IRUWH GLVSRQLELOLWp GH SURLHV GRPHVWLTXHV (Q UHYDQFK
SHUPHWWUH GH GpWHUPLQHU VL FHUWDLQV W\SHV GHHXpS@DFHP|
GH GpSUpGDWLAQNYSEBX\WOHV L

SWWpQXDWLRQ GHV LPSDFWV HWSSPVRDWWRRY Si
FRH[LVWHQFH

%LHQ TXH OHV EUHELV VRLHQW GRPHVWLTXHNQMO DKV VWAIDL \FK®
HW IRUPHQW VRXYHQW GXUDQW OD MRXUQpH GHV ®$XW DWN VI RS
'H SOXV OH WURXSHDX XWLOLVH GH 1DoRQHYRIQVXQLYRVY FIR QW W R ¥
GpFRXSpHV WUDGLWLRQQHOOHPHQW HQ SOXVLHXUW X ¥RXWWVHUV
GH OD VDLVRQ DILQ GJH[SORLWHU DX PD[LPXP ODLBSYBRIQUH LTOUA
OYDFFHVVLELOLWpP DX[ UHVVRXUFHV SDU O HHFRD) YR® R RW KXY/ HVH/
HVSqFHV FRRFFXUUHQW 7UDLQRW\DWQ&ROKPIMY YDOLGH (OOH H
SULVH HQ FRPSWHADMXYRM\P HQHWVRPPHYV SDV FRPSOqQWHPHQW GELC
VPOHFWLRQ GH OYKDELWDW PDLV ELHQ SOXW{W GWQR\GNQ SBRIgOW
YDULDQW DYHF OHV FDUDFWPpPULVWLTXHV GH OTHQY p WRQQRMDH QW
0DOJUp WRXBLVSRQLBENIRSRUWODWMLEHY WURXSHDX[ VXU OD ]RQ
LQIRUPDWLRQ PDPRKMV@WRQ SHXW DORUV VH SRVHU GH VDYRLU \
SOXW{W OD ]JRQH GH GLVSRQLELOLWp GHV WURXSHDX[ SOXW{W T
QH FRQQDLVVRQV SDV OHXU PRXYHPHQW VXU OHV IXBUWLHUV
UHYDQFKH GHV REVHUYDWLRQV HPSLULTXHV VRQ GHVWTFXDUDA QHY
HQ HVWLYH VJHIITHFWXH GH IDoRQ j SHX SUQV pILXQL G§ B FSMWR H WHKUT

187



IDoRQ VLPLODLUH OHV UHVVRXUFHV HW GHH HED V W/ILWRQHEKQWA-Lg\W.
SOXV LO HVW HPSLULTXHPHQW FRQQX TXH FXHWWDIXHQS DXDIWNML
FRQILUPDQW DLQVL QRWUH K\SRWKqVH GH PRGpQEVDWWR Q KO
SOXW{W TXH GH OD GLVSRQLELOLWp HW FRUURERUDQW OH ULVT?

)DFH DX[ SHWLWHV SRSXODWLRQV PHQDFpHV SURPRXYRLU OD F
GH SUPYHQWLRQ GHV GpJkWV HVW LQGLVSHQVDEOH 'BTQOH FD
FRQIOLW XQH GLIILFXOWp LPSRUWDQWH UB\DLRAM GIHDY T GW LI
GHV HVSQFHV VDXYDJH VXU OHV KXPDLQV HWS DU XQUH/X DFRSAULPWLHAQD \
'LFNPDQ 'H IDLW OHV LPSDFWV GHV HVSqFHNUS\HDXLYQHWQ D MV
UpVRG¥M\GSDWK HW DO ,OV SHXYHQW rWUH URRGXW DX W
FRIOLWY HQ UpGXLVDQW OHV LPSDFWV DX WUDY HHW Gl P\RODGAL |
%DUXYRKGR HW DO 5HGSDWK HW DO E ORRGURIWR KW

UpVRXGUH OH FRQIOLW UHVWH WUQV FRP S®DIXN GTHR EOMDH FOVWLQ H
VDXYDJH VXU OHV DFWLYLWpPV KXPDLQHV pFKRXH VOXH SHXQ RMRIX Y
WHUPH VILO QTHVW DVVRFLp j DXFXQH DXW MW PHW XGH S WRG/XEH
FRQQDLVVDQFHV LQGLVSHQVDEOHV HW XQH FRPSUpPKHQVLRQ pFR
GYIDSSOLTXHU OHV PHVXUHV GIDWW p Q XDHULARHD HHW EDMB/X F B W LGRH
VFLHQWLILTXHV DILQ GH TXDQWLILHFEH WR®IDEWQWLILHU OH UpH

/IHV FRPSRUWHPHQWY GH OD IDXQH VDXYDJH HW GHW WXIPW LFKU) B Q
XQ FREW SRXU OHV FRPPXQDXWpV ORFDOHVQDBDAL qUIHRISQW F
GRPPDJHV VDQV OD PGWYW WO VXQWHNWHGH SURWHFWLRQ HVW XQH
O pF KOS GHQ /JH EXW GH OD FRPSHQVDWLRQ HVW GH UpSEC
PFRQRPLTXH OLp DX IDLW GH YLYUH SURFKH GHV HWKXyFHW DROXY D

HQ HVSpUDQW UpGXLUH OHV FRQVPTXHQFHV QpJDMRQYHV GH
FRPSOQWH GHV LPSDFWV GH OD IDXQH VDXYDJH VREDEWDWH DHW P ¥
HQ OXPLqQUH OJLPSRUWDQFH GH OD SpUHQQLWpP GX SURJUDPPH (
'H SOXV OHV FREWVY QH VRQW SDV VHXOHPHQW PLIPLW@E B @K [OIDQ C
JUDQGH PDMRULWpP GHV FDV LPSOLTXHQW DXV \GIRBPYJBYVHRMWON B R
TXH SRXU OH WUDLWHPHQW GH FHV GHPDQGHV 8QMH SHpH\H PROWW L |
GHV PHVXUHV GH FRPSHQVDWLRQ DLQVL TXH SRXU OD SURPR
FRQGLWLRQQHU OJLQGHPQLVDWLRQ DX[ PHVXUHV GHRUWYGXFWL
LQYHVWLU GDQV GHV PHVXUHV GH SURWHFWLRQ SHXWWISEDUDvV
VRQW LQGHPQLVpPHV VDQV UHJDUG j OD SUpPYHQWLRQWGHN ULVT
DSSHOOHQW OD GLV\PRUDQFKBPARBEYHW DAOH EXW GHV SURJUDPP
GH FRPSHQVDWLRQ HVW GRQF GY{DXJPHQWHU OD WROPFUDHQFH HQ
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GH SURPRXYRLU OD FRH[LVWHQFH RU OHV LQGHPRLNWW LRQY HY
FRQVPTXHQFHV VXU OD FRH[LVWHQFH

(Q SUDWLTXH FRPSHQVHU VDQV FRPSUHQGUH OH SKO®RFHQH QL
PFKHOOH QH SHUPHW SDV GH FRPSUHQGUH OHV HUIMHWWWHSRYHW L
UpSRQVH SRQFWXHOOH j XQ SKpQRPqQH TXL DYHF OYDXJPHQWLI
FDUQLYRUHV QH SHXW TXJDXJPHQWHU VL OHV PHVXUHWESRXU SU
PLVHV HQ SODFH GH IDoRQ V\WWpPDWLTXH 3DU H[HPSOH GDC
SRSXODWLRQ GTRYEBDUBUQ WRLWHY GHX[ YHUVDQWY IUDQoDLV F
TXH GH OfpOHYDJH RYLQ VRLW HIIHFWXp GH S DSUNR G VGHI@W WAL
JUDQFH /HV FRQWH[WHV SDVWRUDX[ VRQW GLIIpUHQWY HQWUH
GLIIpUBRQ@WHJp WRXW RQ QH SHXW TXH VH GHPDQGHU GfR+s SUR
VDFKDQW TXH OD SRSXODWLRQ GYRXUV HVW WRXW DXMIDo®WVS U p\
yLJ 3RXU DWWpQXHU OHV FRQIOLW VH HMF CRFRIWRLBPUCKHARY O H L
ILQDQFpPHY SDU O eWDW OHV RUJDQLVPHV UHRS\R YVUDEO H\F FGHHYW
GHV SROLWLTXHV D[pHV VXU OD SUpPYHQWLRQ HW RYDDKMHVSpUL
G LQGHPQLVDWLRQ HW GH SUpYHQWLRQ %DXWLVWD HW DO

(Q FH TXL FRQFHUQH OD JHVWLRQ GHV WURXSHDX[ HW GHV SkW
GHPHXUHU SOXVLHXUV DQQpHY HW OHV IDFWHXUV DVN@®RLWW j Ft
HQYLVDJHDEOH GH L FUpHU GH\ GRQH\GE LIGWOIX\GILRVH VF DH\ WV U R »
GRPHVWLTXHV HW LL PHWWUH HQ °XYUH R Q PpSpLRUHIUX BW W P
OHV JRQHVY SRWHQWLHOOHPHQW j ULVTXH GH IDoR® H\WRDHFW LYH
VXU O HQVHPEOH GX WHUULWRLUH GH OD FKDVQH GiDPWRWDJQI
GLPLQXHUDLW OHV GpSUpGDWLRQV YDQ %RPPHO DQG -RKQVRC
‘RRGURIIH HW D®W OHE FRPSRUWHPHQW GpSUpGDWHXU GH O |
O DSSUHQWLVVDJH GH O DVVRFLDWLRQ SRVLWLYH SBURB[SpULL
FXOWXUR®MH V 1R\FH DQG *DUVKHOLYV 'DQYHXNW GHX|
MRXHU XQ U{OH LPSRUWDQW GDQV OfHPSIFKHPHQW OD UpGXFW|
GDQV OD SRSXODWLRQ RX HQFRUH OH FLEODJH GH FHRIMDNVNQHYV F

HW DO 3DU H[HPSOH FKH] G3HHVDXKDORW RYRIKIpOEWp G F
SURSDJDWLRQ GH OfLQIRUPDWLRQ HQ OLPLWDQW OYDJUpJDWLR
SURSRVLWLRQ 6GFHKDNYWWURW DO 3RXU OHV RXUV VH QRXUU

LO HVW SURSRVp GIXWLOLVHU GHV SRXEHOOHV VSORLDEFYIBHRQW
©GEHDUSURRI JDUEDGH ARDHOVLUHU OHV RUGXUHV RX HQFRUH GYpC
LQVWDOODWLRQV KXPDLQHV 5RJHUV HW DO $LQVL OH S
UpFRPSHQVH SRVLWLYH j DVVRFLpH j OfDSSURFKH GHWQ IRRFPHV V
&HOD HW IDYRULVHUD OD GLPLQXWLRQ GHYVY pYgQHPHQWM FRQIOL

189



OH UHWUDLW GHV RXUV LPSOLTXpV GH OD SRSXODWVR®@D&RPPFE
QpFHVVLWp GIXQH EDVH GH GRQQpHV DX PRLQV j XQH UpVROX
SURWHFWLRQ HW GIDWWpQXDWLRQ JDUGLHQQDJH FKLHQ G
UHJURXSHPHQW GH QXLW FDEDQH HIIDURXFKHPHQWD®HRNKQ WV
H[SOLFLWH HVW LQGLVSHQVDEOH SRXU OD YDOh GMHWVLRQVH WHOH
GH SURWHFWLRQ $ SDUWLU GH FHOD RQ SRXUUDLW HVWLPF
FRPSRUWHPHQWY IDFH DX[ PHVXUHVY GH SURWHFWLRQ HW GYfHIII
FHY UHFKHUFKHVY DSSRUWHQW GHV FRQQDLVVDQFHV HQ WHUPH
HVSgFHVY GDQV OHXUV LQWHUDFWLRQVY DYHF OHV DFWLYLWpPV KX

/HV UDLVRQV SRXU OHVTXHOOHV OHV PHVXUHV GIDWWpIQXDWLR(
GH UpVROXWLRQ VRQW EDVpHV VXU WURLV K\SRWKqVHFR®RQMWO D
HW UpSRIQPNPDQ /JHV UpSRQVHV KXPDLQHV DX FRQIOLW VRQW
DWWLVWBKBEHNOOX HW DO /D UpSRQVH GHV SHUVRQQHV YDU!
GHV IDFWHXUV WHOV TXH OfpYDOXDWLRQ SUpFLVM & B LEQLWIH DX HG
FRPPHQW FEHOXHFWH OH QLYHDX SHUoX GX FRQIOLW 5pGXLUH
UpVROXWLRGHEBBWK HW DHXW QH SDV UpGXLUH j JpUR OHV ERC
IDORQ VLPDOWLYMWH GRQF XQH VRUWH GIDXWRFRUUpPODWLRQ VRF
GHV DWWLWXGHV OLpHV j FHV SHUFHSWLRQV S8QWWDBOBRFKLE
LQGLVSHQVDEOH

%LHQ TXJLO IDLOOH SUHQGUH HQ FRPSWHSOHQGQUHDO DW LFRQ\ N QWL
FRQIOLW DILQ GIDPpOLRUHU OHV FLUFRQVW DRQLAH ® DG ARGIDL FRRHFF!
LO HVW FHQWUDO GH SUp@HFXBDOQHGH G HS RB\WBIQERIOKHMWRNY GLI1IpUH
SDUWLBVOH VRXFL GI{rWUH WUDQVSDUHQW HW GMW VBBBXQVERRBLUFH
OYDSSRUW VFLHQWLILTXH HVW LQGLVSHQVDEOHWRIL@XGERPORPP
HIILFDFLWp GH FHUWDLQHY PHVXUHV EDVpHVHVEH GHNVQMIILMMU ,
ULVTXH UpHO P LD FIWH/XUWVOWRFELDX[ /HV pWXGHV VFLHQWLILTXH
XQH pFKHOOH WHPSRUHOOH GLIIpUHQWH GHV EHVRLQ&D®RXU OD
FHUWDLQV FDV HQWUDLQHU XQ VHQWLPHQW G fLQHM VW UFWRQI\D |
PVHV HQ °XYUH VXU FHUWDLQHVY HVWLYHV HW SD\HW XU FRUD XW L
ORFDOHVY VRQW DSSRUWPpPHV j XQ FRQIOLW j pFKHOOH SOXV ODUJ

,O HYW LPSRUWDQW GH FRPSUHQGUH TXH OHV PpWRQRGIHWVQRID C
SHXYHQW j HOOHV VHXOHV OHV UpVRXGUH /HV PHVXUMW\GTDWW
QH VRQW SDV PXWXHOOHPHQW H[FOXVLYHV (OOHVRGQRGW EHV
FRPSOH[H HW FDUDFWpPULVWLTXH GH OD ]JRQH TXRQSEMNUOBRQ
WROpPUDQFH GH OD SUpVHQFH GHV JUDQGV FDUQUFRQM\D\BHR® Q
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GHV SURLHV VDXYDJHV DLQVL TXTXQ PDLQWLHQ GHV FRQGLWLRC
GHV SURJUDPPHV GIpGXFDWLRQ HW GH VHQVEEWQRWYDD SR \RIQVD NMH C
YRLVLQ GH FHV HVSqFHV LLL OD SDUWLFLSDWLRIXBMVRYRS KU
LPSDFWV pFRQRPLTXHV GH OD GpSUpGDWLRQ SDU GHV PHVXUH"
SHUWHV DLQVL TXH OD PLVH HQ SODFH GHQPVHV XXUQHV DUFVBIXR. § DR
YLVDQW j L GLPLQXHU OH QRPEUH G DWWDTXHV SDU IGHV PHV
DPpOLRUHU ORFDOHPHQW OD WROpPUDQFH | O pJPRIFEP XCHLVF BIW & R F
IRQGPH VXU GHV GRQQpPHV SUREDQWHVY HVW XQ HQMHX PDMHXL
KRPPADUQLYREMPDQ JLQQHOO HW DO 'RRGUFRHIH HW I
LPSRUWDQWH HVW ELHQ pYLGHPPHQW OD FRPPXQLFDWLRQ GH
VFLHQWLILTXHV DX[ GLIIpUHQWHY SDUWLHV SUHQDQWHYV GH OTC
VDXYDJH j OfpFKHOOH ORFDOH DILQ GTXQH SBOW GHQ® QRPEREQ
GYIpYDOXHU OJXWLOLWpP GH FHV UpVXOWDW\GWXIUE DPIEW W p-IX BR/R
FH TXJLO UHVWH j DFFRPSOLU HW OHV TXHVWLRQV UHVWpHV HQ

/HV 3\UpQpHV XQ FRQWH[WH $DHQWHEXOKXRDGH FRV
FDQLYRUH

'DQV OHV 3\UpQpHV XQH GHV SUHPLqUHV PHVXUHV 9REH SURPF
FRPSHQVHU OHV GpJKkWV HIITHFWXpV SDU OHH\R XWX VXKV OUHX/F R A W
UHYDQFKH RQ UHPDUTXH DYHF OYDXJPHQWDWLRQ ®HUWDGRSXO
UpSDUWLWLRQ TXH FHWWH PHVXUH QH SHXW UpVWKBQHGBHOBRC
SRSXODWLRQ GJRXUV EUXQ TXL FRQVWLWXH XQ VXAPHQWH FRC
DVVRFLpH j XQH FRH[LVWHQFH DYHF OHV DFWLYLWPSHWKXPDLQ
SURJUDPPHV GH UHQIRUFHPHQW SURJUDPPHHY(QABVBRXU ¥DRQDL
HW OHV DWWLWXGHV QpJDWLYHV QH VH VRBM VIDNVQBEH UU W @ OSR )
FRPSOLTXpH OrPH VL GDQV FHUWDLQV FDV OH UHWRXOW GHV J
QpFHVVDLUHPHQW XQH DXJPHQWDWLRQ GHV FREWV GI LOHEWMR QU V
GHV RXUV EUXQV GDQV GHV JRQHV GRQW LOV DYDLHQW GLVSDU
+DXWHLgJH GRQW OHV LQGLFHV GJRXUV RQW pWp GpWHFWpV |

SUHPLQUH IRLV HQ HQWUDLQH XQH UpDQLPDWLRBWGX FRC
UHVWDXUDWLRQ GH OD SRSXODWLRQ GJRXUV DBEMRUN OTHO\H [RHD IR C
Re VRQ UHHWRGWYVRUPDLV DFTXLV

'H IDLW VL DFFHSWHU OHV PHVXUHV GH SSURWHPWHR®HLO SRX T X H
VXU OH PDVVLI LO GHPHXUH WUQV FRPSOLTXp VG\H PHWLF MW WX H
OfHQVHPEOH GH OD FKDVQH 'DQV OHV 3\UpQpHV IUDMQWD&EMNHYV O
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JDUGLHQQDJH UHSUPpVHQWHQW PDOJUp WRXW GHV GpSHQVHYV
GHV GRPPDJHV HQ (XURSH %DXWLVWD HW DO H WHAVH DIXRW /XU
GpSHQVH GX IDDWHT®H ORMMIYJIQH HVW KRRIQIRFPW T X HW.P § RB WD Q W F
OHV PDVVLIV IUDQoDLV 0DOJUp WRXW VHXOH FIRL LRRPpSH QY BIW |
OYDXJPHQWDWLRQ GH OJDLUH GH GLVWULEXWLRQ GHV RXUV j Of
VXUFRPSHQVDWLRQ SOXW{W TXH VXU OHV PHVXUHV @GH HIUBWHQW
OD )UDQFH DYHF OT(VWRQLH OY,WDOLH OD DR UXHLIGIGHHW QDLD/ B /R
SOXV LPSRUWDQW TXH FH TXH OfRQ SRXUUDDLYCYURBU Q HYjRYUMBWWH
QRPEUH GH EUHELV SUpPVHQWYV \WUHERQ LWIBHPIQURRAHW SDU DQ F
SUpGLWHM SOpPHQWDWLRQ GHV PHVXUHV GH FRPSHQVDWLRQ HV
SUPYHQWLRQ DILQ GIDYRLU XQ UpHO HIITHW VXWH\8 IXTOHX WD BIWS DI
OYDPPpOLRUDWLRQ GH OH SHUFHSWLRQ GH OD SRUAMHQ FAHR BMHFH
SUPFRQLVp SDU SOXVLHXUV pWXGHV &DUWHU DQG /L@HOO

E /HV PHVXUHV GH FRPSHQVDWLRQ VD Q VGRHNXWH Y F&IRDW W paD
OD SURPRWLRQ GH OD FRH[LVWHQFH FDU HOOHV QU SGIVRHVWH
HVSQFHV VXU OHV KXPDLQV HW OHXUV DFWLYLMWDFHW BXOK W L FHHVC
VRQW FRUUHFWHPHQW PLVHV HQDX YMWEHOWHRMDDOQWH Q X H V

2U GpVRUPDLV GHSXLV OfpWp SRXU SRXYRLU rWUH LQGHP
GRPHVWLTXH GXH j OJRXUV OYLPSOpPHQWDWLRQ GIDRWRLQN XC
VRXV FHUWDLQHY FRQGLWLRQV $QQHI[H EW WGV DQMW QN B B ARHDI\Y
DXSDUDYDQW SDV OHV PHVXUHV GH SURWHFWLRQ FRPPH OHV FK
FRPSWH GH OHXU HIILFDFLWp GH IDORQ HPSLHLTWH SRR VBHUWX U
POHYHXUV HW OHV EHUJHUV HW SRXUUDLW DYRLWRQHMIERQER X
OHV DFWLYLWpPV VRQW GLUHFWHPHQW LPSDR@Q@HV BPUpOERXUMV
OYYEWpP ,0 VHUDLW GRQF LQWpUHVVDQW L L CGYID@MWX QWS X B PR §iU
OD PLVH HQ SODFH GHV PHVXUHV GDQV OD TXDWWILW¥*®MML RER B P
HIITHFWXp SDU YDQ %RPPHO DQG -RKQVRQ

0DOJUp WRXW OHV VFLHQWLILTXHV RQW DXVVL ORRAHQRLGHG THI
SURWHFWLRQ HQ LQWpJUDQW OHV SHUVRQQHV FRQFHGBpPHV GL
FRPPXQLTXHU VXU FHV UpVXOWDWYV GDQV XQ FRQWH[WH GYpFk
SURPRXYRLU OD WROPUDQFH HW OYDFFHSWDWBERQ GHO®MUDXQH V
DX WUDYHUV GYXQH FRPPXQLFDWLRQ DFWLYH GHWLUYRKXO@MD W\
FRQVLGpUpV GDQV OHV SULVHV GH GpFLVLRQ GH FROWHHKQDWLR
WHUPHV GH VXLYLV SRXU ODSQHWKHUFKRQ $HW \WDWV RQW HII
SUpVHQWDWLRQV GH OHXUV UpVXOWDWYV GH FDAHWHY]GEVWIVT® B
GHO{WXUHV pOHFWULTXHV UpGXLVDQW DLQVHQAHUH OHWWRQIOL
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OLOOHU 3DU DLOOHXUV OfLGHQWLIGHDRARRQDGWV HKK OW V S]F
D\DQW EHVRLQ GH UpFROWH GYLQIRUPDWLRQV SOXV QGpWDLOOP
PpFDQLVPHYV HQ %DXXRKMGR HW DO /IHV DXWRULWpPV
O LPSUHVVLRQ GH FRPSUHQGUH LQWXLWLYHPHQW OMHV ERHQDFH
TX HOOHV QH UHVVHQWHQW SDV OH EHVRLQ GH PRGOOWD BGE TUAN
O DQDO\WH TXDQWLWDWLYH UpYgOH GHV WHQGDQFHV HW GHV SH
SOXV GDQV FH FDGUH GH PLVH HQ SODFH GH P RB\H3QWWHH SR VR
GDQV OH EXW GIDXJPHQWHU OD WROpUDQFH SDU OD FRPSUp
LOQGLVSHQVDEOH GH TXDQWLILHU WRXW DXVYXOBLBE BOHY PHNAXANUMW
GH SURWHFWLRQ 3RXU FHOD XQH EDVH GH FDUWHVHGFHRKRWYV SR
TXDQWLILHU OHV IXWXUHV DYDQFpHV HW SRXY BHUNHLRE BRW HXW
DX[ FKDQJHPHQWY FRPSRUWHPHQWDX[ GHV KXPDLQV HW GHV FDL

'H SOXV GHV PHVXUHV G HIIDURXFKHPHQW GH O RXGNQEUXQ R
FHUWDLQHV JRQHV GH GpSUpGDWLRQ /H ODQFHPHQW GH FHV R
DXWUHV FULWQUHV VXU OH IDLW TXH FHV HRQHYGIN SRIL QYW RKKDX
DILQ GH TXDQWLILHU OH ULVTXH GH GpSUpGDWLR G HOQFRK G X &QH
SURWRFROH GH VXLYL SRXU DXBRVWWHHIRHIGMHL HQDLEWFQWY LQIR
LQGLVSHQWI-EQRPEUH GIDWWDTXHY DYDQW OD PLVH HQ SODFH G
DWWDTXHV GX SURWRFROH QRPEUH GH SHUVRQQHVHSUjpVHQWF
EODQF REVHUYDWLRQ GfRXUV LQGLYLGXDOLVDWICROLUK DWH K
SURJUDPPHV GYLQGHPQLVDWLRQ LO HVW LQGLVSHQWDERHHTH
HIITHFWXpHV VXU GHV WURXSHDX[ SURWpJpV GH |IDOo®IQPXIPILFDFH
FKLHQ V GH SURWHFWLRQ GHV WURXSHDX[ DILQ GH QH SDV
LQGPVLUDEOHY WHOOHV TXH OD QRQ HIILFDEHWYLRD GHM IDWHREKIF
SHWLWV ORWYV HQWUDLQDQW OD GLVVXDVLROQXGPOWBOWNH BW G
QHUpPDQW SDV OYDSSUHQWLVVDJH QpJDWLI YR X® XY RLOU FRKROPFLIV U

OD TXDQWLILFDWLRQ GH OJHIIHW GH FHV EDHAW XSUREK\U UFHH\UWVHD LFQ
GIHQWUH BEOHBHS$X HIILFDFLWp LQWULQVgTXH GH O DFWLRQ ORF
OD PLVH HQ °XYUF GHD @M COO-HAV]RQHYV VHQVLEOHV GHYUDLW rWUH
JRQHV PRLQV YXOQpPUDEOHYV

/H FRQWH[WH GH OfDFWLYLWp SDVWRUDOH GDQV OHV 3WUpQpHYV
GpVRUPDLVY WHQLU FRPSWH GH IDoRQ SURDFWLYH GH OfTH[SDQ
FRQWH[WH GH HW GH D pWp SDUWLFXOLHU BRQQWH UXH WG H
WHUPHV GYH[SDQVLRQ GH OD SRSXODWLRQ DYHF OTH[SDQVLRQ
QRYW RFFLGHQWDO GH OD SRSXODWLRQ SDU OD WUDQVORFDWLR
/IDXJPHQWDWLRQ GX QRPEUH GH FRQVWDWVY GH GRPPDJHV HI
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GIDWWDTXHV QfHVW SDV HQFRUH FRPSOgqWHPHQW H[SOLTXp
DYDQFpHV OfDFFURLVVHPHQW GHV WDLOOHY GH WURXSHDX[ P
OYDXJPHQWDWLRQ GH OYDLUH GH UpSDUWLWLRQ GHY ®KQV FKH
JDUGpPHV

194



&RQFOXVGERQOD FRRFFXUUHQFHHYWBD F
UpDOLVDEOH

(Q (XURSH OfDXJPHQWDWLRQ GHV SRSXODWLRQV GH IDXQH V
XUEDQLVpHV HVW XQ VXFFqV GH FRQVHUYDWDREOHQDFRHS\FD WL
HVSqFHV SDU OHMN S®RDLOW UpFKDXIIHPHQW FOLPDWLTXH HQWUTL
SD\VDJH HW GJ{KDELWDWV DX[TXHOV OHV KXPDLQV FRRPH OD Il
/TPFRQRPLH DJULFROH GH PRQWDJQH GDQV XQ FRQWMPMH GH JO
HW OD IDXQH VDXYDJH GRQW OfRXUV EUXQ SHXW SRXUROWWR)
SUREOQPHV pFRORJLTXHV pFRQRPLTXHV VRFLpWBIX[ TXL RQW

/IH VXFFqQV GHV UpLQWURGXFWLRQV VXU OH ORQJ WHYLLPEH. GRWW |G
FRXUW HW ORQJ WHUPHKSHWXLSRBERODTWHR @WFHVVDLUHPHQW GH
GLVSRQLELOLWpP j FRXUW HW ORQJ WHUPH GHV KDEQWDMWW XWL
SHUVSHFWLYH GH FRQVHUYDWLRQ j ORQJ WHUPBW® H¥RPGS R VIINX
VXVFHSWLEOH GYrWUH OLPLWDQWH 3DU H[HPSOHR QB KD\ D)XH
GHV KDELWDWV DSSURSULpV SRXU OH ORXS JULV HQ 6XLVVH
PFRORJLTXH HW FHX[ SDU XQ PRGgOH SUHQDQW HQ FRPSWH Ol
SRXUTXRL FHWWH HVSgFH QH VIHVW UpLQVWDOOPWMRIT/MHVGH 1D
UpWDEOLVVHPHQW GH FHUWDLQHY SRSXODWLRQV GH IDXQH VDX
HITRUWYV GH FRQVHUYDWLRQ HIIHFWXpV GHSXLV PDL@PHEDQW S
FRPPH XQ VXFFqV GH FRQVHUYDWLRQ $NoDND\D HV DOpFKHOOHR
GH OJHVSQFH OH EXW HVW GH SUPYHQLU OTH[WLQFHBRORYHBW GH |
OH VXFFqV HVW GpILQL SDU OfDFFURLVVHPHQW GHXRHTSRSX®DW
OTHVS&BHHY HW DOV SULQFLSDOHPHQW DX W GXYWLWDE® MDY M P B
GHV DVSHFWV | RKNPW NRQ) H@ND O E

ODOJUp WRXW FHV pYDOXDWLRQV UHVWHQW EDPRPOININVKXH OGIH F
OfHVSqgFH %LHQ TXH OYDVSHFW FRQIOLFWXHXY LDGHFFH GRWVY BDH W DY
ULVTXH GDQV OHV OLVWHYV URXJHV GH Of1MWM&HVHWHY¥RPWDWGHPW E
,8&1 VXU OHV WUDQVORFDWLRQV GH FRQVHOXDWQBQ TXB &pXXEWV
HQ FRPSWH GDQV OfpYDOXDWLRQ GX VXFFqV GH FRQGYHUFBRWWR Q
] TXDQWLILHU OHV FRQIOLWYV HW OHV DWW ILW R GHHWW & KSHY S B Q WI
SRXU OD FRQVHUYDWLRQ j ORQJ WHUPH GHV HVSqgFMWWHPHIQDFpH\
GYLPSDFWV UpHOV HW SHUoXV SHUPHWWUDLW GH GpYB®WRSSHU
SRSXODWLRQV j ORQJ WHUPH DLQVL TXIXQH UppYDOXDWLRQ j Ft
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TXDQWLILFDWLRQ GH OD G\QDPLTXH GH OD WROpPpUDQFH /H VXI
LOQOWpJUHU XQ LQGLFH GTDPpOLRUDWLRQ GH OfYfDFFHSWDWLRQ HW

3DU H[HPSOH OHV PRGQOHV GH SUREDELOLWpP GX ULVTXMH GH SU
SDUDOOQOH GHV DWWLWXGHY GDQV XQ FRQWH[W DN SDWTIRB LW
OTDWWLWXGH VRQW FRUUpOpPHV DORUW O ARWPIPHT $H RN G IR @ITCLWW
KXPDLQH 3RXU DOOHU SOXV ORLQ FH ULVTXH SR®PRGDHOW GWHUH |
QLFKH W\SH 6'0 SRXU XQH FIDERPWPULXBWIRQ GRFLWRpHU XQH FI
UpHOOH SUHQDQW HQ FRPSWH OH\PR®WPOLW B ®H R & XGAHDL & B B LGVDQW
FRPPH GpYHORSSp SDU %HKU HW DO 'DQV XQH DGVUHXETLQ\
SRXUUDLW GRQF DXVVL rWUH IDFLOHPHQW LQWpiW B\HY CPRG RIS
SUHQDQW HQ FRPSWH OHV LQWHUDFWLRQV WURISKLTHHWPLHXD L
FDUDFWpPULVHU OHV JRQHV GTKDELWDWY GH TXDOLWp SRXU OfRX

(Q (XURSH OD WKpRULH GHV HITHWV WUWR BE LG W 05 X XHD %W XY piW Y
PLVH HQ pYLGHQFH /D UHVWDXUDWLRQ GHV SRSXODWILRIYWGH J|
SULQFLSDOHPHQW HIIHFWXpH j OfpFKHOOH GHV HVSqFHV PDO.
FRPPXQDXWpV HW GHV pFRV\VWgPHV GHSXRRJOR QR \EHBSK/DSVULIR/ (
-DFNVRQ HW DO &RPPH QRXV OYDYLRQV YXVHRER QQW URG X F
UpWDEOLVVHPHQW GHV HIITHWV WURSKLTXHV SO GWM URGRFHWLRYG
FRQFHORQHpPpLQWURGXFWGRPQ@\GXOHBOY P WDWLRQDO DPpULFDLQ G
JUDQGH FRPSOH[LWp GHV SURFHVVXV pFRV\VW pPLTXpHNVHQWGEXD L Q
PRIMQPLVHV DX GplL ODDUWL®D PDMRULWpP GHV FKHUWFKHXADWU R BR C
GHV SURFHVVXV GX KDXW YHUV OH EDV PDLV DXVVL \BHQFMH YHU
DX[ JUDQGV FDUQLYRUHV HW DX[ JUDQGV KHUELYRUHYV

/H 5HQVDXYDJHBHQMOGLQYDSSXLH VXU FHV HIITHWV WURSKLTXHV
FRPPH DUJXCAHHBRRWQVHUYDWLRQ GHV JUDQGWDKYWDQ HPRIQHW S RV S G H
GpILQLWLRQ ODUJH HW HIXREDOMHRHG WQ\W RMGR SN DM PHRQW SDVV
UHQVDXYDJHPHQW pFRORJLTXH VHPEODEOH HQ FHXWDLQIVR R L
HBHUPHWWDQW GH PXOWLSOHV LQWHUSUpPWDWLREXVWHD\ZDUG
OVDXYBJHZLOGSHXW SUHQGUH XQH ODUJH JDPPH GH GpILQLWLR
HQYLURQQHPBIQWDOH (Q pFRORJLH FH WHUPH SHXW UHQYR\HU |
IRQFWLRQQHPHQW HW XQH G\QDPLTXH GYXQ pFRV\VWqPW QRQ Sl
GRQF QRQ VWDWLTXH HW VRQ LGHQWLILFDWLRE QMHPERUIMOD X C
&HOD GHPHXUH XQ VXMHW IRUWHPHQW G pE DWWHXY HED.QVj & H V¥ DpGU
+D\ZDUG HW D«D\ZDUG HW DWXJJqQUHQW TXH OD SULQFLSDOH GLI
UHVWDXUDWLRQVBWYDHHRBQW UHSRVH VXU O®DURSADRIWH RH KC
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UHVWDXUDWLRQ HVW XQH DFWLRQ KXPDLQH TXL NQWHpjYDW® WL Q
WDQGLV THBVDXKYPIJHPHQW H[FOXW WRXWH LQWHUYHQWLRQ KXP
&HWWH DSSURFKH OLPLWH GRQF JUDQGHPHQW OD JHVWLRQ KX
FRQWURYRUVFHN LO V DJLW GH GpFLGHU VL HW FWPPIDDM Rip QWU
LPSRUWDQW GH JDUGHU j O HVSULW TXH OHXQWFHYWLWDXEH QAR @
PrPH XQH FRQVPTXHQFH GH ORBREWRRIN KXP®D 5@IE S DW K 3DU |
®V H[SORLWDWLRQV SpWUROLQUHV FDQDGLHQQHV RQW RXYHU
G DXJPHQWHU OH QRPEUH GH FKHYUHXLOV HWOD UMpOBRUHU «
FRQVPTXHQW OH FDULERX HQ YRLH GH GLVSDULWLRQ IDLW IDF}
LQFLWH OH JRXYHUQ ISRIg QMU j HIWE HWSRIWVRQQHU OHV ORXSV $L
UHVWDXUDWLRQ GX IRQFWLRQQHPHQW GBX pBRW\GW q®H\WQ WHW AR
GHV HVSQFHV VL QRXV VRXKDLWRQV FRQVHUYHU XQH HVSqFH SU
SDV j SHUSpWXLWp OH FRQWU{OH VXU OD G\QDPLTXH GHV SUpGD\

/HV PrPHV DXWHXUV GLVFXWHQW OH IDLW TX LO GHLUWH GH
HQVDXYDJHPHQW LOOXVWUDQW VRQ PDQTXH XHi WOV G DW pFGD Q\
OHV PHVVDJHV VFLHQWLILTXHV QH SHXYHQW r®/WBWHUG B VO®DU pV
FRQVHUYBWHRYDPXFAHQW YLVH GHV pFHROWYGRHMWPHY GH G\QDPLT
PFRORJLTXHV SHX GLULJpHV SDU OfKXPDLQ PrPH VLIREHUQHDLQH\
SHXYHQW DFWXHOOHPHQW rWUH PDLQW H Q ¥W¥DKXTHWOIRR I LGMVS |
VXUJLVVHQMQGRXFE EW UDBEB FHVHSURJUDPPHRQ TXHOTXH SHX VLP]
DX[ GplLQLW HRQAD BSKDU DRHVQ®pILQLWLRQV GRQ BRPADL IREPHI F
6DXYDJH RQW pYROXp HW VH VRGWERRORUILPXYH MDWSEFWRYPDLV G
SOXV SUpPpVHQW HW EHDXFRXS GIDXWHXUV PHWWWE WUHNME BYLGH
HW DO 'LFNPDQ ODGGHQ 5BESPW EBXD D @DQJIDJH
HVW LPSRUWDQW GDQV OD WUDQVPLVVLRQ GHV PHVVDJHV 'HS)
GRPDLQH GHV FRQ)DX@N 6RPPBIIJH WHQG j HVVD\HU GH VH GpQRPF
+RPPHDXQH 6DXYDJH DILQ GH PHWWUH HQ YDOHXUUDYDMBHPWUSR \
OD FRRFFXUUHQFH HB WRNRN \&HQFFFoH RN OBMPLVH HQ RSSRVLW
GH OD IDXQH VDXYDJH HQYHUV OHV KXPDLQV HW SURBRVH SOX
FRQIOLWV DX[ RSSRXSWIRPWLHVWHY KXPDLQV
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