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IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



©5LHQ GDQV OD YLH QYfHVW j FUDLQGUH W
&ITHVW PDLQWHQDQW OH PRPHQW GH FRPSUHQGBH GTDYD

ODULH &XULH

© &H WUDYDLO HVW XOQWHFIHDWYEH. DXH QORDAWHFTHVW DXVVL X(
KXPDLQH OfTKXPDQLWpPp D IDLW GHV SDV GH JpbDQW PDLV FH T
WUqV SHWLW SDU UDSSRUW j FH TXH QRXV G

J)DELROD *LDQRWMW

©,0 HVW VRXYHQW LPSRDNWIDBE/MHU 8 %KL \
PDLV RQ SHXW WRXMRXW# OLPLWI

'RQDFK\ /IDGRXFHXU
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L
5HPHUFLHFL IAY

SHPHUFLHPHQWYV

-H VRXKDLWH DGUHVVHU PHV SOXV VLQFqUHV HW HQWKRXVLDVWHYV |
TXL RQW FRQWULEXp j OD ERQQH UpDOLVDWLRQ GH FH WUDYDLO GH C

7RXW GIDERUG MH VRXKDLWH SUpVHQWHU LFL PD SURIRQGH UHF
%RQQDHEW \BYLYDW 'RFHQW 'U 1LFR®IDWMEMGPHIWN GH FHWWH WKqVH HW
FKHIV UHVSHFWLYHPHQW GH OD 3KDUPDFLH GHV +8{’S LAWD X3 H8 @QIDY H U
3KDUPDFLH GHV +{SLWDX[ GH Of(VW /pPDQLTXH 3+(/ SRXU OHXU
GLVSRQLELOLWp DLQVL TXH SRXU OD OLEHUWpP HW OD FRQILDQFH T
WUDYDLO OHUFL GYDYRLU GpYHORSSp HW HQFDGUp FHWWH WKqVH
HQULFKLVVDQWH HW IDVFLQDQWH -H YRXV UHPHUFLH pJDOHPHQW Gl
i ELHQ FH SURMHW -H VXLV WUgV KRQRUpH GYDYRLU SX rWUH OD SU
GH SKDUPDFLH GYXUJHQFH HW GH FDWDVWURSKH GH OT8QLYHUVLWp
FRQWULEXHU HQ WDQM HQH6XLBVRQ®DQYV FH GRPDLQH GH UHFKHUF
SDUWLFXOLQUHPHQW j F°XU *UKFH j FH SURMHW M{DL SX UHQFRQV
H[SPULPHQWpPHV TXL PYRQW LQVSLUpH GDQV PHV UHFKHUFKHV

FKDOHXUHXVHPHQW OHV GLIIpUHQWY PHPEUHV GX MXU\ TXL RQW
3URIHVVHXUV )DUVKLG 6DGHJKLSRXU 6WHIDQ 0+KOHEDFK HW 3LHUUH

(Q RXWUH FHWWH WKgVH GH GRFWRUDW QYIDXUDLW SDV pWp SRVVI
GplHQVH GH OD SURWHFWLRQ GH OD SRSXODWLRQ HW GHV VSRUWYV
ELDLVY GX 8HQWUH GH FRPSpWHQFHY SRXU OD PpGHFLQH PHWLWDLUH
QRWDHQW OD 'UH 1HMOD *OWHNLQ FKHIIH GX &HQ FRPS 00& DLQV
GR\HQ GX &HQ FRPS 00& &H FHQWUH D DSSRUWpPp OH ILQDQFHPHQW
&HQWUH VSpFLDOLVp GH SKDUPDFLH GHWU SHQPH VHO®HGGEp ¥FBOWR Y IHRH
GLYHUV SURMHWY GH UHFKHUFKHYV GXUDQW FHV FLQT DQQpHV GH WK

-H WLHQV j UHPHUFLHU WRXV PHV FROOQJXHV OHV FROODERUDWHX
VRXWLHQ HW OHXUV HQFRXUDJHPHQWY GXUDQW WRXWH FHWWH SpU
IDXUH TXL GXUDQW PBWMWNSHE DUYWRWXUSUpFLHX[ FRQVHLOV -1DL EHD
HQFRXUDJHPHQWNWRQV®WDEKWHQVLRQ -H UHPHUFLH DXVVL WRXWHV P
FRQIUgUHY GX JURXSH GH UHFKHUFKHYV GX 3URI %RQQDEU\ SRXU O]
DFFXHLO HW OHV pFKDQJHV TXH QRXV DYRQV SX DYRBRLEGEXFIDQW |
FRQYLYLDOH GH WUDYDLO UHDMLR RY plH BW LS/THIPIM PFRAR BEDRIVOMARP i QW G H
SURMHW

$X WHUPH GH FH SDUFRXUV MH WLHQV QRWDPPHQW j UHPHUFLHU FI
WRXVOHHK UV DWWHQWLRQV OHXUV ULUHV HW OHV PRPHQWV GH Gp
DFFRPSDJQpH WRXW DX ORQJ GH FHV DQQpHV *UKFH j YRXV j YRWUF
DFFRPSOLU FH WUDYDLO VHUHLQHPHQW

8Q LPPHQVH PHUFL j WRL &D WHHRKXW. GH CPEIRBBPORXU DYRLU LQVLVWp HV
MIDSSUHQQH j OLUH VDQV TXRL MH QD XHMBLOX ¥ HLDVUMLLGFKKROH.Q WHP BID
WHV UHOHFWXUHV DWWHQWLRQQpHV DLQVL TXH WD SUpFLHXVH DLGH
PD V°XBRXYRWUH VRXWLHQ YRRVUH FRWHIHPERMXWY YRWUH DIIHFWL
LQFRQGLWLRY QGO ®HPHBRRU WRXWH PD IDPLOOH HW PD EHOOH IDPLC
PIHQFRXUDJHU WRXW DX ORQJ GH FHV SUHVTXH FLQT DQQpHV GH WK
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SHPHUFLHPHQWYV

&pGULF PRQ PDULVDYEH WRXKD WMWRXWH PD UHFRQQDLVVD@MRILH®W PD JUD)
GH WRXW FHFL QfDXUDLW pWp HQYLVDJHDEOH 'qV OH GpEXW WX DV

UHOHYHU FH GplL 7RQ DPRXU WRQ VRXWLHQ WRQ pFRXWRIQMW VXUWR
FRQGXLWH j OD UpXVVLWH GH FHWWH WKqVH PHUFL GH SDUWDJHU |
UHFRQQDLVVDQWH HQYHUV PRQ WRXW MHXQH ILOV $H\GDQ Qp GXUDQW
© EULQ GH IUDVFKHXU GH QRXYHDXWp HW GH IDQWDLVLH @ TXL D ERRV
PIRQW HQFRXUDJpH j WHUPLQHU FH WUDYDLO &KDTXH MRXU DYHF Wt
YLH
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6WUXFWXUH GH WKqVH

&RPPXQLFDWLRQV VFLHQWLILTXHV | L
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$ SUWLFOHV GH OD WKqVH Y
% SUWLFOHV DQQH[HV ] OD WKqVH Y
& &RQIPUHQFHV YlLLL
Y
Y
v

' &RPPXQLFDWLRQV RUDOHYV L LL
( &RPPXQLFDWLRQV DIILFKpHV
) &RPPXQLFDWLRQV RUDOHYV HW DIILFKpHY DQQHI[H

L LL
[[ OD WK

SEUpYLDWLRQV [L

S5pVXPp FRXUW [hLL

(OpPHQWY WKPRULTXHV

*pQpUDOLWpV
"PILOQLWLRQV SULQFLSDOHV
&ODVVLILFDWLROQV
&RQWH[WH JpQpUDO
(YPQHPHQWY PDMHXUV PDUTXDQWY GH FHV GHUQLQUH\
5LVIXHY GH FDWDVWURSKH

,PSDFW VDQLWDLUH GHV FDWDVWURSKHYV
%HVRLQV PpGLFDX[ SDUWLFXOLHUV HQ FDV GH FDWDVV
"PILY UHOQFRQWUpPY HQ DLGH KXPDQLWDLUH
(YDFXDWLRQ KRVSLWDOLqQUH

5{OHV GX SKDUPDFLHQ HQ FDV GH FDWDVWURSKH
LPHQVLRQ SURIHVVLRQQHOOH
"LPHQVLRQ SKDUPDFHXWLTXH
3SDUWLFXODULWpP GHV VLWXDWLRQV GIXUJHQFH OLpHV

3UpSDUDWLRQ j XQ pYpPQHPHQW PDMHXU
PSRUWDQFH GH OD SUpSDUDWLRQ
BLPXODWLRQ
$QDO\VH GHV ULVTXHV

&RQFOXVLRQ

SpIpUHQFHV
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7TDEOH GHV PDWLQUHV

5pVXPp GH WKqVH

&RQWH[WH
2EMHFWLIV PpWKRGHV HW UpVXOWDWYV SULQFLSDX]

$ 6LWXDWLRQ GIXUJHQFH HW GH FDWDVWURSKH pWDW GHV O
HQ (XURSH

%8WLOLVDWLRQ GJXQH DQDO\WH GH ULVTXH SRXU OfJDPpOLRLU
GXUDQW OH GpPpQDJHPHQW RX OfJpYDFXDWLRQ GJXQ K{SLWD:

& ( WXGH PXOWLFHQWULTXH GYH[HUFLFH GH VLPXODWLRQ HQ
DPpOLRUHU OD SUpSDUDWLRQ HW OD UpSRQVH HQ FDV GH FD!'

" *HVWLRQ GH OD SDQGpPLH GH &29,' SDU OHV SKDUPDFLHV K

( *HVWLRQ GH OD SDQGpPLH &29,' HQ 6XLVVH U{OHV HW
LOWHUKRVSLWDOLqUH

'LVFXVVLRQ FRQFOXVLRQV HW SHUVSHFWLYHV JpQpUDOHYV
5pIlpUHQFHYV

$UWLFOHV VFLHQWLILTXHYV

$ 6LWXDWLRQ GI{XUJHQFH HW GH FDWDVWURSKH pWDW GHV O
HQ (XURSH

% SWLOLVDWLRQ GJXQH DQDO\WH GH ULVTXH SRXU OYDPpO
PpGLFDPHQWY GHV SDWLHQWY GXUDQW OH GpPpQDJHPHQW R

& (WXGH PXOWLFHQWULTXH GYH[HUFLFH GH VLPXODWLRQ HC
DPpOLRUHU OD SUpSDUDWLRQ HW OD UpSRQVH HQ FDV GH FD!'

" *HVWLRQ GH OD SDQGpPLH GH &29,"' SDU OHV SKDUPDFLHV |

( *HVWLRQ GH OD SDQGpPLH &29,' HQ 6XLVVH U{OHV HW
LOWHUKRVSLWDOLqUH

&RQFOXVLRQ HW SHUVSHFWLYHV

&RQFOXVLRQ
3HUVSHFWLYHV
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Y
7TDEOH GHYV F"I gUH
$QQH[HYV

$QQH[H A4XHVWLRQQDLUH GH OYpWXGH © (PHUJHQF\ DQG
(XURSHDQ +RVSLWDO 3KDUPDFLVWV $ 6XUYH\ 2

$QQHI[H 6FpPQDULR XWLOLVp GDQV OfpWXGH © )XOO VFDO
SUHSDUHGQHVV LQ KRVSLWDO SKDUPDFLHYV 2

$QQHI[H 6FpPQDULR XWLOLVp GDQV OfpWXGH © )XOO VFDO
SUHSDUHGQHVV LQ KRVSLWDO SKDUPDFLHYV 2

$QQHI[H 6FPQDULR FUpp SRXU OfpWXGH © )XOO VFDOH V
SUHSDUHGQHVV LQ KRVSLWDO SKDUPDFLHVa

$QQH[H AXHVWLRQQDLUH GH OfpWXGH © )XOO VFDOH VL
SUHSDUHGQHVYV LQ KRVSLWDO SKDUPDFLHV 2

$QQHI[H AXHVWLRQQDLUH GH OTpWXGH © ODQDJHPHQW RI1 \
KRVSLWDO SKDUPDFLHV LQ 6ZLW]HUODQG 2

$QQHI[H SRVWHUV SUpVHQWpPpV GXUDQW OD WKqVH

$QQHI[H $UWLFOH SUpOLPLQDLUH j OD WKqVH © 3KDUPDF
8Q FHQWUH VSpFLDOLVpPp YRLW OH MRXU HQ 6XLVVH 2
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YLI
&RPPXQLFDWLRQVVL )WLI

&RPPXQLFDWLRQV VFLHQWLILTXHYV

&H WUDYDLO GH WKgVH D IDLW OYREMHW GH GLIIpUHQWHYV FR
GIDUWLFOHV VFLHQWLILTXHV GH FRQIpUHQFHV GH FRPPXQLF
DIILFKpHV

$ $UWLF @BDVWEH VH

(PHUJHQF\ DQG 'LVDVWHU 3UHSDUHGQHVV Rl (XURSHDQ +RYV
6 XUYH\

6FKXPDFKHU / %YRQQDEU\ 3 'LPNWHU OHGLFLQH DQG 3XEO
SUHSDUHGQHVYV GRL GPS

8VLQJ ULVN DQDO\WLV WR HQVXUH SDWLHQWYV PHGLFDWLI

UHORFDWLRQV DQG HYDFXDWLRQV

6FKXPDFKHU / %HUWKDXGLQ ) %ODQF $ / %ODWULH & 6WL
(XURSHDQ -RXUQDO RI +RVSLWDO 3KDUPDF\ SXEOLp H

KWWSV GRL RUJ HMK$SKDUP

*HVWLRQ GH OD SDQGpPRIH 6&A19%VH U{OHV HW GplILV GYXQH
LOQWHUKRVSLWDOLqUH

6FKXPDFKHU / %ODWULH & .UIKHQE+<KO 6 3DVWHXU & %OTL
3 5RXLOOHU ) :LGPHU 1 OpGHFLQH GH &DWDVWURSKH

ODQDJHPHQW RI WKH &29,'B +HDOWK FULVLV $ VXUYH\ LQ 6ZL
6FKXPDEKHU / 'KLI < %WROQOQDEU\ 3 - L G PHWp SIX E @UPW GPQH/
PHGS5[ILKWWSYV GRL RUJ

)XOO VFDOH PXOWLFHQWHU VLPXODWLRQ LQ KRVSLWDOV SK
SUHSDUHGQHVV

6FKXPDFKHU / 6HQKDML 6 *DUWQHU % &DUUH] / 'XSXLV §
DUWLFOH VRXPLV

% $UWLFOHV DQQH[HV j OD WKqVH

3KDUPDFLH GfXUJHQFH HW GH FDWDVWURSKH 8Q FHQWUH VS

>1IRWIDOO XQG .DWDVWURSKHQSKDUPD]LH 1HXHV 6FKZHL]HU )

:LGPHU 1 6FKXPDFKHU / OHLVWHU 7 .UIKHQE+KO - 0 0.KC
SKDUPD-RXUQDO

8VLQJ ULVN DQDO\VLV WR DQWLFLSDWH DQG PLWLJDWH IDLOX
UHORFDWLRQ

6FKXPDFKHU / 'REULQDV 0 .UIKHQE+KO 6 3DVWHXU & %R
$/ :LGPHU 1 %ODWUNWR&HDQ -RXUQDO RI +R$SEWD® BM®&DU
OLJQH DYDQW [KMOWSIV\GIRGRL RUJ HMKBSKDUP
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YL

&ERPPXQLFDWLRQV VFLHQWLILTXHYV
& &RQIpPUHQFHV

*HVWLRQ SKDUPDFHXWLTXH HQ FDV GH FULVH 4XH IDLW OD 6XL°
-RXUQpHV 8QLYHUVLWDLUHY GX 6HUYLFH GH 6DQWp HW 6HFRXU\
QRYHPEUH SUpVHQWDWLRQ FRQMRLQWH DYHF :LGPHU 1

*HVWLRQ SKDUPDFHXWLTXH HQ FDV GH FULVH
&RXUV VXLVVH GH FKLUXUJLH GH JXHUUH HW FDWDVWURSKH -

' &RPPXQLFDWLRQV RUDOH

,PSURYLQJ SDWLHQW VDIHW\ GXULQJ KRVSLWDO HYDFXDWLRQ \
ULVN DQDO\VLV
&RQJIJUqV GX &RPLWp QWHUQDWLRQDO GH OpGHFLQH OLOLWDLUH

5ROHV DQG &KDOOHQJHV RI D 6ZLVV +RVSLWDO 3KDUPDF\ GXULQ
&RQJUQV GH OD )pGpUDWLRQ ,QWHUQDWLRQDOH 3KDUPDFHXWL"
SUpVHQWDWLRQ RUDOH HIIHFWXpH SDU :LGPHU 1

)XOO VEDOH VLPXODWLRQ LQ KRVSLWDO SKDUPDFLHV WR LPSUR)
&RQJUQV GH OY$VVRFLDWLRQ 6XLVVH GHV 3KDUPDFLHQV GH Of
*6$6% 2QOLQH QRYHPEUH SUpVHQWDWLRQ RUDOH HI
SUpVHQWDWLRQ UpFRPSHQVpH SDU OH gPH SUL]J

( &RPPXQLFDWLRQV DIILFKpHYV

(PHUJHOQF\ DQG 'LVDVWHU +RZ DUH +RVSLWDO 3KIDPUPDFLHV SUH:E

&RQJUQqV ),3 *ODVJIRZ VHSWHPEUH
&RQIJUGMO T(XURSHDQ $VVRFLDWLRQ RI ($RY¥Y S IAHDF HBERQIRDFLVWV
PDUV

|6LWXDWLRQ GIXUJHOFH HW GHHVF@R\DDN@/UUrR/\B\KH VRPP
&RQJUQqV *6$6% )ULERXUJ QRYHPEUH

|sVLOJ )0(&$ WR LPSURYH SDWLHOWVY VDIHW\ GXULRhJ KRVSLWDO
&RQJUQV ),3 $EX 'KDHBWHPEUH
&RQJUQV *6%$6% 2QOLQH QRYHPEUH

,PSURYLQJ SDWLHQW VDIHW\ GXULQJ KRVSLWDO PRYH DQG HYDF

ULVN DQDO\VLV )0(&$

&RQJUQV GHV -RXUQpHV J)UDQFR 6XLVVH GH 3KDUPDFLH +RVSLWD
GpFHPEUH

0DODJHPHOW RI WKH &29.' KHDOWK FULVLY D VXUYH\ LQ 6ZLV
“6$6% &ROJPHVV
&RQJUQV *6%$6% 2QOLQH QRYHPEUH
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L[
&RPPXQLFDWLRQV VL )WLI

5ROHV DQG &KDOOHQJHV RI D 6ZLVV +RVSLWDO 3KDUPDF\ GXUL
&RQJUQV *6$6$ 2QOLQH QRYHPEUH

OXOWLFHOWHU IXO0O0 VFDOH VLPXODWLRQOV LOQO KRVSLWDO SK

SUHSDUHGQHVYV

&RQJUQqV ),3 2QOLQH 2FWREUH

$FWLYLWpV GH SKDUPDFLH FOLQLTXH HW GYDVVLVWDQFH SKI
&29,"
&RQJUQqV *6%$6%$ 2QOLQH QRYHPEUH SRVWHU

) &RPPXQLFDWLRQV RWYPHWHMIHMHWD IjI OAK WK gV H

SUHVWDWLRQVY GH SKDUPDFLH FOLQLTXH GDQV OH FRQWE
KRVSLWDOLHU TXHOOHVY VRQW OHV DWWHQWHY GX SHUVRQQH
&RQJUQqV *6$6%$ )ULERXUJ QRYHPEUH SRVWHU

'PPpQDJHPHQW GJXQH SKDUPDFLH KRVSLWDOLgqUH FRPPHQW V
&RQJUQV -)63+ /DXVDQQH GpFHPEUH FRPPXQLFDWLRQ
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[L
$EUPYLD AV

SEUpYLDWLRQV

$0'(& $QDO\WHV GHV ORGHV GH 'pIDLOODQFH GHV (Il

$6+3 $PHULFDQ 6RFLHW\WRVHPHBDIOMK DFLV W

&,&5 &RPLWpP ,QWHUQDWISRXDB GH OD &URL]

&2 ORQR[\GH GH &DUERQH

&29," &RURQWXY 'LVHDVH

&3%$3 &RQWLXQXRXV 3RVVLWLYH $LZD\ 3UHVVXUH

&5(" &HQWUH IRU 5HVHDUFK RQ WKH (SLGHPLRORJ\

&6$% &RUSV 6XLVVH GT$LGH +XPDQLWDLUH

"8 'LUHFWLRQ GX 'pYHORSSHPHQW HW GH OD &RR

($+3 (XURSHDQ $VVRFLDWLRQ RI +RVSLWDO 3KDUPD

(/(0 (XURSHD®RI/LRMUJHQF\ OHGLFLQHV

(0 '$7 (PHUJHQF\ (YHQWY 'DWDEDVH

),68&5 )PGPUDWLRQ ,QWHUQDWLRQDOH5RBXIH 6IRWLGW ps
5RXJH

)O(&$ )DLOXUH ORGH (IIHFWV DQG &ULWLFLW\ $QDO\

)18$3 JRQG GHV 1DWLRQV 8QLHV SRXU OD SRSXODWL

+$6 +DXWXWRULWpP GH 6DQWp

06) OpGHFLQV 6DQV J)URQWLQUHYV

1+6 1DWLRQDO +HDOWK 6HUYLFH

15%& 1XFOpDLUHV 5DGLRORJLTXHV %LRORJLTXHV F

2)$( 21ILFH )pGpUDO GHV $IIDLUHV (WUDQJQqUHV

206 2UJDQLVIRMIRPOH GH OD 6DQWp

21% 2UJDQLVDWLRQ 1RQ *RXYHUQHPHQWDOH

25&$ 25JDQLVDWLRQ GHV VHFRXUV HQ FDV GH ¢
H[FHSWLRQQHOOH

36) 3KDUPDFLHQV 6DQV JURQWLQUHV

6%$5 6LWXDWLRQ %DFNJURXQG $VHVVPHQW B5HFRF

6&$56 6LWXDWLRQ &RQWH[WH $SSUpFLDWLRQ 5HFR

623 6WDQGDUG 2SHUDWLQJ 3URFHGXUHYV

7HDP67(33( 7THDP 6WUDWHJLHY DQG 7RROV WR (QKDQFH 3H

86% (WDWV 8QLV GI$PpULTXH

() 'RUOG (FRQRPLF )RUXP
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[LL
5pVXPp F /

5pVXPp FRXUW

'HV FDWDVWURSKHYV IUDSSHQW UpJXOLqQUHPHQW GHV SRSXOD\
SHUVRQQHO GH VDQWp j FKHUFKHU GHV PR\HQV SRXU \ IDLUH |
VDQWp \ FRPSULV OH SKDUPDFLHQ SHXW rWUH LPSOLTXp
SDUWLFXOLqQUHPHQW GDQV OHV FHQWUHV KRVSLWDOLHUV
SDUWLFLSH GH PDQLgqUH DFWLYH j OD UpSRQVH HQ PHWWDQ\
SKDUPDFHXWLTXHV SRXU JDUDQWLU OYDFFqV HW OD VpFXULW
OLPLWHU OHV FRQVPTXHQFHV GHV FDWDVWURSKHV OD SU,
HVVHQWLHOOHV /D SUpPYHQWLRQ GHV ULVTXHV HVW XQH pWDS
SRXUUDLW VXUYHQLU HW GLPLQXHU OYLPSDFW GHV PODWDVWUF
QRWDPPHQW OD SUpVHQFH GDQV OHV LQVWLWXWLRQV GJXQ
HQWUDvVQp SRXU SHUPHWWUH GYDPpOLRUHU OD IRUPDWLRQ ¢
JTLPSRUWDQFH GJ{XQH WHOOH SUpSDUDWLRQ DX QLYHDX SKD!I
GHV JHVWLRQV GH FULVH FRQFUQWHV FRPPH ORUV GH Of
&RURQDYLUXV 'LVH®YH DXWUH pWDSH FOp HVW OH UHWRXU
HVVHQWLHO HW SHUPHW GJYDSSUHQGUH GHV VLWXDWLRQV )
VIDPPOLRUHU HQ YXH GH OD JHVWLRQ GHV FULVHV IXWXU
GpPpQDJHPHQW G XQ K{SLWDO SHXW rWUH XQH RFFDVLRQ G DL
PLHX[ VH SUpSDUHU j O pYDFXDWLRQ VEUH HW HIILFDFH GH OH.

/| REMHFWLI JOREDO GH FHWWH WKgVH HVW GIDPpOLRUHU OH C
SKDUPDFLHV KRVSLWDOLqUHV HQ FDV GH FULVH 3RXU FH IDLU

/D SUHPLQUH PpWXGH D pWp UpDOLVpH | OYDLGH GTXQ

6XUYH\ORQNHMH) HW SUHPLQUH PRHWMH HQTXrWH D SHUPLV GH
TXH OHV SKDUPDFLHV KRVSLWDOLQUHV VXLVVHV HW HXURSpH
UpSRQGUH FRPSOqQWHPHQW DX[ UHFRPPDQGDWLRQV GH OI
3KDUPDFHXWLTXH ),3 FRQFHUQDQW OD SUpSDUDWLRQ SKDUPLE

/D GHX[LGPH pWXGH D FRQVLGpUp XQ FDV VSpPFLILTXH GDQV C
FULVH *UKFH j XQH DQDO\WH GH ULVTXH GH W\SH $0'(& $¢
'pIDLOODQFH GHV (IIHWV HW GH OD &ULWLFLWp HOOH VTH
VPFXULWp GHV SDWLHQWYVY ORUV GYpYDFXDWLRQ GTK{SLWDX]

FDV SUDWLTXH GYXQ GpPpQDJHPHQW KRVSLWDOLHU DXWLOLV¢
VRXOLJQp OD YDOHXU GH O $0'(& VXU OD VpFXULWp GHV SDWL
O pYDFXDWLRQ G XQ K{PRRIAVUp BOKODHOOHSDUDWLRQ G XQ
G K{SLWDO SHXW DSSRUWHU GHV FRQQDLVVDQFHV XWLOHV H
DFWLRQV G DWWpQXDWLRQ HW GH OHV LQFOXUH GDQV OHV SUI

/D WURLVLQPHDLWXBXLWH DX FRQVWDW TXH OHV SKDUPDFLHYV
SOHLQHPHQW SUpSDUpPHV j UpSRQGUH j GHV VLWXDWLRQV GH F
&HWWH pWXGH D PLV HQ DYDQW O LQWpUrW GHV VLPXODWLRC
GDQV GHV SKDUPDFLHV KRVSLWDOLqUHV TXL RQW HX OJRSSR
/H QRPEUH G DFWLRQV FRUUHFWHY D DXJPHQWp GH PGRLQqUH V
VHFRQG VFpQDULR *OREDOHPHQW OHV VLPXODWLRQV JUDQC
SUpSDUDWLRQ GHV SKDUPDFLHV KRVSLWDOLQUHV FRQFHUQpH
SHUVRQQHO

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRV



[LY

5pVXPp FRXUW

/JHV GHX[ GHUQLQUHV pWXGHV RQW TXDQW j HOOHV SRUWpV VX!
(Q OD SDQGpPPLH GH &29,' D UHSUpVHQWpP XQ JUDQG Gpll
KRVSLWDOLQUHV VXLVVHV FH TXL D SDU DLOOHXUV UHOHYp O]
JHVWLRQ GH FULVH FRPPH FHOOH FDXVpH SDU XQH SDQGpPLH
SODQ GH JHVWLRQ GH FDWDVWURSKH DSSURSULp 3UHPLQUHPHQ
GHV SKDUPDFLHV KRVSLWDOLQUHV VXLVVHV D SX rWUH pWDE
POHFWURQLTXH 6XU¥YN\URPGRBOWVHY RQW PRQWUp TXH GH QRPEUF
UHOHYpV GXUDQW FHWWH SpULRGH SRXU OHVTXHOV GHV VROXMW
WURXYpHV 'HX[LgJQPHPHQW XQ H[HPSOH SUDWLTXH GTXQH SKDUP
D pWp GpFULW HQ GpWDLO DILQ GIfDSSUHQGUH GH FHV H[SpUL
UpSRQVHV GH SKDUPDFLHV KRVSLWDOLQUHV IDFH j XQH SDQGpPL

(Q FRQFOXVLRQ FHV pWXGHV RQW PRQWUp TXH OHV SKDUPDF
FRPSOpWHPHQW SUpSDUpHV j UpSRQGUH DX[ VLWXDWLRQV GH
DSSOLFDEOHV j FHV PLOLHX[ H[LVWHQW SRXU DPpOLRUHU OH Ql
FH SHUVRQQHO GH VDQWp 8QH GHV SRVVLELOLWpPpV HVW OD
VLPXODWLRQ &H PR\HQ D PRQWUp VD SHUWLQHQFH SRXU OD SUy
GHV SKDUPDFLHV KRVSLWDOLqUHV 'H SOXV GHV VLWXDWLRQV
rwuH JpUpHV FRPPH XQH FULVH PrPH VL FHOOHV KIQ VRQW S(
GpPpQDIJHPHQW '"f{DLOOHXUV OHV GpPpQDJHPHQWYV G K{SLW
FRQQDLVVDQFHY XWLOHV HW XQH RFFDVLRQ GH WHVWHU GHV P
V DYpUHU SUpFLHXVHV GDQV GHV VLWXDWLRQV VLPLODLUHV |
PYDFXDWLRQV KRVSLWDOLqUHV 3RXU UpGXLUH OHV ULVTXHV
DQDO\WHV GH ULVTXHV GH W\SH $0'(& SHUPHWWHQW G DQWLFLSF
VXU OD VpFXULWp GHV SDWLHQWYV ORKQW YDIEXDWIPpRQQ G JKH{SH Q/\U
SpFHPPHQW OD SDQGpPLH &29,' D VRXOLJQp GH PDQLqUH FRC
SUpSDUDWLRQ GHV SKDUPDFLHQV KRVSLWDOLHUV HW OHV U{OH)
GH FULVH

*OREDOHPHQW FHV UHFKHUFKHYV GRQQHQW XQ DSHUoX GX SRWH
GDQV OH GRPDLQH GH OD SKDUPDFLH GYTYXUJHQFH HW GH FDWD
wWuDYDLO UHVWH j IDLUH SRXU FRPSOpWHU OHV GRQQpHV GD
SHUVSHFWLYHV IXWXUHVY GH UHFKHUFKHY SHXYHQW rWUH HQYL\
GHV SKDUPDFLHQV j OfLPSRUWDQFH GH OD SUpSDUDWLRQ HW
H[HPSOH OHV pWXGHV GH VLPXODWLRQ SRXUUDLHQW rWUH pWH
DILQ GH FRQILUPHU OHV UpVXOWDWY REWHQXV 'H SOXV FHWW
rwWuH FRPSDUpH DYHF GOPHKWUHLVFHNV\SHRPPH OHV H[HUFLFHYV

WDEOH PDTOEKWWHY WKgPHV QRQ DERUGpV GDQV FHWWH WKqgV
pWXGLpVY HQFRUH SDU H[HPSOH OH GRPDLQH KXPDQLWDLUH TX
GDQV OH GRPDLQH GH OYXUJHQFH HW FDWDVWURSKH 'DQV FHW\
GH PHQHU XQH pWXGH TXL SHUPHWWUDLW GH PLHX[ FLEOHU OHV
W\SH GH FDWDVWURSKH 8Q DXWUH D[H GH GpYHORSSHPHQW VHL
HW OYLPSDFW GX SKDUPDFLHQ FOLQLFLHQ GDQV OHV FRQWHI[W
WKkFKHY TXH FH VRLW GDQV OHV FRQWH[WHV KXPDQLWDLUH)\
KRVSLWDOLHU

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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*PQpUDOLWPYV

'PILQLWLRQV SULQFLSDOHV

'DQV OH ODQJDJH FRPPXQ OH WHUPH © FDWDVWURSKH 2 HVW
PYPQHPHQW PDMHXU (Q HIIHW OH PRW FDWDVWURSKH HVW GplL
PYPQHPHQW TXL FDXVH GH JUDYHV ERXOHYHUVHPHQWY GHV PF
JUDYH SDU OD SHUVRQQH TXL HQ V3HELW RIHWU AR OV FXQMQLA HWX
PpPGLFDOHPHQW SDUODQW OD FDWDVWURSKH HVW GpILQLH Vt#
6RFLPpWpPV GH OD &URL[ 5RXJH HW GX &URLVVDQW 5RXJH ),6&5
HW GpVDVWUHX[ SHUWXUEDQW GH PDQLQqUH LPSRUWDQWH OH IF
FRPPXQDXWp &H W\SH GfpYpQHPHQW FDXVH GHV SHUWHYV
HQYLURQQHPHQWDOHY GpSDVVDQW OHV FDSDFLWPpPGI GCH. DD VRF
IDFH(OOHV LPSDFWHQW GH PDQLQUHV LPSRUWDQWHY OHV PR\HQ)
SOXV VXIILUH SRXU IDLUH IDFH j OD FULVH

BHORQ +DURXQ 7D]JLHII LQJpQLHXU YXOFDQRORJXH HW DQFLHQ
OD SUPYHQWLRQ GHV ULVTXHV WHFKQRORJLTXHV HW QDWXUHOV
FRPPXMQH PHQDFH GLUHFWNRQX B QOKRRPPHHPHQW HW VHV LQVWLE
JUDYLWp HVW WHOOH TXH OD VRFLpWp VH WURXYH GPODVVpH
ULVTXH UHSUpVHQWH OD SRVVLELOLWp SUREDELOLWpP TXTXQ pY
JRUPHOOHPHQW OH ULVTXH PDMHXU H[SULPH GRQF OH SURGX
VRFLPWYDQW |j HX[ OHV © pYpQHPHQWY PDMHXUV @ pYRTXHQW
GpILQLHVY FRPPH GHV LQFLGH®RQADG RPN WILHRIE QWHVM XLHUW OfLQ
SOXVLHXUV LQWHUYHQDQWY SROLFH SRPSLHUV VHFRXUV VDQ
UHVWHQW GDQV OHXUV HQVHPEOHV JpUDEOHV ELHQ TXH UHTXp
GHV UHQIRUWYV H[WHUQHV HW JpQpUDOHPHQW XQH FRQGXLWH |
JHVWLRKWWH GpILQLWLRQ HVW pWRIIpH SDU OHV GLUHFWLYHV
VHFRXUV HQ FDV GYDFFLGHQW PDMHXU RX G RHVEONWIRERHE 2
HQWUH OHV PR\HQV GLVSRQLEOHVO®WF FHXH Q) FHIYM B XKWQHWH G @I
PYPQHPHQW TXL UHTXLHUW XQ VRXWLHQ H[WpULHXU DX[ UHVVRX
GH SOXVLHXUV SDUWHQDLUHV SRXU IDLUH IDFH j OD VLWXDWL
GILQWHUYHQWLRQ ORFDX[ SDU UDSSRUW DX[ PR\HQV QpFHVVDL!
PYPQHPHQW PDMHXU FRQIURQWH OHV VHUYLFHV GH VDXYHWDJH
GpSDVVHQW OH FDGUH GHV LQWHUYHQWLRQV GLWHV © RUGLQD
TXH PR\HQQDQW OD FRRSpUDWLRQ HW OD FRRUGLQDWLRQ GH
FDQWRQDX[ LQWHU FDQWRQDX[ YRLUH LQWHUQDWLRQDX]

&HV pYpPQHPHQWY RQW VRXYHQW FRPPH FRQVpPTXHQEB/VXQ DIIO
FDVXDOWDHBQ@JODLY YHUV OHV VWUXFWXUHV KRVSLWDOLqUHV
FKDUJH GH SOXVLHXUV YLFWLPHV VLPXOWDQpPPHQW RX GDQV XQ
OYREMHFWLI HVW GH WUDLWHU OH PD[LPXP GH YLFWLPHV DYHF «
3RXU FHOD LO SHXW rWUH QpFHVVDLUH GH WULHU OHV YLFWLPF
JUDYLWp SRXU GpWHUPLQHU XQ RUGUH GH SULVH HQ FKDUJH

+HXUHXVHPHQW HQ 6XLVVH QRXV GHYRQV OH SOXWR@XYHQW
H[FHSWLRQQHOV VLWXDWLRQ QRUPDOH GYDPSOHXU KDELWX
FDWDVWURSKHYV SURSUHPHQW GLWHYV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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&ODVVLILFDWLRQV
,O H[LVWH SOXVLHXUV W\SHV GH FODVVLILFDWLRQV GHV FDWD\
GpVDVWUHYV SRXYDQW rWUH UHQFRQWU pVGXHQ W UHHP SFOUH 5 BN DRX
RQ WKH (SLGHPLRORJ\&B(' 'LROVAVHRFT ITUpTXHPPHQW UHWURXY |
OLWWpUDWXUH UHJURXSHQW OHVY FDWDVWURSKHY VHORQ OHXU !

6HORQ FHV FODVVLILFDWLRQVY OHV FDWDVWURSKHV SHXYHQW
DQWKURSLMAODLVVLILFDWLRQ &5(' UpSDUWLW OHV FDWDVWURSHE
SURSRVp GDQV OHFL WBHENOREBQW j OXL OH WDEOHDX SURSRVH
&URFT

7TDEOHDX J/LVWH GHV GDQJHUV VHORQ OD FODVVLILFDWLRQ &5('

'DQJHUV QDWXUHOV 'DQJHUV WHFKQRORJLTXHYV
6RX¥ODVVFE ([HPSOHV 6RX¥ODV ([HPSOHV
*pPRSK\VLTX 7TUHPEOHPHQW GH W &RPSOH[t THUURULVPH FRQI!
JOLVVHPHQW GH WH QRQ SRSXODWLRQ
DFWLYLWp YROFDQL IDPLQH QDRMXUHOO
OpWpRUROF 7THPSIrWH H[WUrPH F ,QGXVWU &KLPLTXH H[SORVL
EURXLOODUG JD] UDGLDWLRQ It

HPSRLVRQQHPHQW

+\GURORJL ,QRQGDWLRQ JOLVV 7UDQVSR $LU URXWH UDLO
WHUUDLQ KXPLGH

&OLPDWRO 7HPSpUDWXUHIHXWU 'LYHUV (IIRQGUHPHQW HI[S
VDXYDJH VpFKHUHV FRQWDPLQDWLRQ

%LRORJLTX (SLGPpPLH LQIHVWD\

(IWWPHUUH OpWpR VSDWLDOH L

7TDEOHDX J/LVWH GHV GDQJHUV VHORQ OD FODVVLILFDWLRQ &URFT

'DQJHUV QDWXUHOV 'DQJHUV WHFKQRORJ 'DQJHUV GH OD VR

$YDODQFKHV $FFLOM®WP L\T X H SWWHQWDWYV
&RXOpHV GH ERXH J $FFLOMKWO WD LUH &ULVHV GIDSSURY
GH WHUUDLQ PQHUJPWLTXH

&UXHV LQRQGDWLR( $FFLGHQWY GIDYLRC &ULVGINDSSURYLVLF

HQ HDX SRWDEOH
eERXOHPHQWY FKXV $FFLGHQWYV IHUURYL eSLGpPLHV SDQGp
SLHUUHYV DPSOHXU

eSL]RRWLHYV $FFLGHQWYVY IHUURYL *UDQGHV PDQLIHV\
GH PDWLQUHV GDQJ*F
eURVLRQ $FFLGHQWY ODFXVW 3UHVVLRQ PLJUDW
UpIXJLpV
*UrOH $FFLGHQWY URXWLH 9LROHQFHWXHQUUAL
DPSOHXU

,QFHQGLHV GH IRUrW $FFLGHQWY URXWLH 9LROHQFHV VRFLD
PDWLQUHV GDQJHUH.
OpWpPpRURORJLH H[WL *UDQGYV LQFHQGLHYV
2XUDJDWMPSIWHYV ,QWR[LFDWLRQ GH P
6pLVPHV 3DQQHV GH UpVHDX
3DQQHV GH UpVHDX
5XSWXUH GHV V\VWq
GILQIRUPDWLRQ

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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&RQWH[WH JpQpUDO
/D IUpTXHQFH GHV FDWDVWURSKHV WDQW GYRULJLQH QDWX
WHFKQRORJLTXHV FRQIOLWY D DXJPHQWpP GH PDQLqUH VLJIQLII
OH PRQGH VROOLFLWDQW DLQVL EHDXFRXS QRV V\VWQPHV GH V
D SRXU VD SDUW GLPLQXp FHV YLQJW GHUQLQUHV DQQpHYV

(QWUH HW Oob JUDQGH PDMRULWp GHV FDWDVWURSKHV Q
HWDIIHFWp HQYLURQ TXDWUH PLOOLRQV GH SHUVRQQHV V
YLFWLPHIN XLV OHVLgFOH OH PRQGH pWDLW pJDOHPHQW

OfpPHUJHQFH GTXQH YpULWDEOH SDQGpPLH JOREDOH GRQW OH

UDLVRQ GHV FKDQJHPHQWYV FOLPDWLTXHV GH OYXUEDQLVDWLR

FURLVVDQHH SDQGGP&EH9,' DFWXHOOH HW VHV SOXV GBH |

FRQILUPp FH PDQTXH GH SUpSDUDWLRQ PRQGLDO HW D PRQWUp

(Q RFWREUH SOXVLHXUV SD\V VH VRQW UpXQLV SRXU D

SDQGpPLHYVY $ FHWWH RFFDVLRQ OH 'U 7THGURV $GKD®HRP *KHE

Of2UJDQLVDWLRQ ORQGLDOH GH ODK&evVQM  O2 Q&R WD EGip MCKIHU @ CEV V

QRU WKH ODVW JOREDO%KMD QWKKHRKHIJHDIKW SROLWLFDO DQG

QRZ ZH FDQ DGYDQFH KHDOWK VHFXULW)\ IBRIHMHQ@QQ G GE® RPWW E WM

IXWXUH DQG WKH IXWXUH RI6X OWHJ P WH FRWY WRDMR PBID SUpSDUDW

JHQUH GYpYpQH PEH@QMW | GHLYHUWD GAPO@IEH @GN W p

'"HSXLV OH VLgQFOH GHUQLHU OD IRUWH FURLVVDQFH WDQW GpP
OLPLWH HQWUH FDWDVWURSKH QDWXUHOOHXHW/HW WKLWRLSQHXH
FRPPXQLVWHV2 GX ;;H VLqQFOH DX[ FRQVpTXHQFHYVY VDQLWDLUHV
PLOOLRQV GH YLFWLPHV HQ 8QLRQ 6RYLpPpWLTXH HW HQ &KLQH
FDWDVWURSKHYVY KXPDQLWDLUHY DVVRFLDQW FDXVHV QDWXUL!
SROLWLEZXBQW j OD UpFHQWH FDWDVWURSKH GH )XNXVKLPD HO
GIDPSOLILFDWLRQ GH OfYLPSDFW GTXQH FDWDVWURSKH QDWXUI
PDMHXU QXFOpDLUH

6XU OH SODQ GHV FRQIOLWV KXPDLQV PrPH VL OJ(WDW PRGHUQ!
LO HVW JOREDOHPHQW HQ WUDLQQ G2 FLIE KBWD SHIH PR X¥HUHQLUV
JXHUUHV PRQGLDOHV V{pORLIJQHQW )RUW KHXUHXVHPHQW FDU
SHUGDLW VROGDWY DX FRXUV GX MRXU OH SOXV PHXUWUL
GHUQLQUHYV DQQpHV RQW YX XQH UHFUXGHVFHQFH GIDFWHV WH!
GX JOREH \ FRPSULV BWQHQURSHOHY DWWHQWDWY GH 3DULV GH

IDLW XQ QRPEUH GH YLFWLPHYV PRUWYURWKBEOXN BHIO XL KD
GXubQw OD GHUQLqUH JXHUUH VXU OH VRO VXLVVH O6RQGHUE
VRXUFHVY HW SOXV GH EOHVVpV

3DUDOOQOHPHQW OHV DFWHV FULPLQHOV TXL pPHUJHQW GDQV
GpYHORSSHPHQW GHV REMHWY FRQQHFWpPV YRQW FHUWDLQHPHC
HW FHFL ELHQ SOXV UDSLGHPHQW TXH QRWQW FIB FRQWH[WBRS
LPSDFWV ELHQ UpHOV VXU QRV VRFLpWpV VRQW j FUDLQGUH
VDQWp j OFJH[HPSOH GH GLYHUVHV F\EHU DWWDTXHV GRQW RQ
K{SLWDX[ RFFLGHQWDX]

+HXUHXVHPHQW KRUPLV OD SDQGpPLH GH &29,' OHV FDWD\
PDMHXUV UHVWHQW UDUHYV GDQV QRWUH SD\V 7RXWHIRLVY OHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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QRWDPPHQW VXU OHV D[HV GH WUDQVLW VRXYHQW SURFKHV GH
QH VRQW SDV j QpJOLJHU 'H SOXV GH QRPEUHXVHV LQVWDOOL
VHQVLEOHV SHXYHQW SURGXLUH GHV GRPPDJHV j JUDQGH pFKH(
RX GIDWWKHQWDWW QRV VRFLpWpV PRGHUQHV VRQW SDUDGR]
YXOQPUDEOHV DX[ FDWDVWURSKHY QDWXUHOOHV RX DQWKURS
GpSHQGDQFH pOHYpH j OD WHFKQRORJLH GH OHXU FRQFHQWUD
GH IRUWHV LQIUDVWUXFWXUHV HW GH WM UY X Q@/HIDEILSH WD 6
DFFHQWXpH SDU FHUWDLQHY PHVXUHV GYpFRQRPLHV DFWXHOOH
GHV FDSDFLWpV ORJLVWLTXHV DXWRQRPHV HW GpORFDOLVDWLR
PpGLFDPHQWY GYDLOOHXUV )DFH j FHWWH FRPSOH[LWp HW F
YDJXH GH SDQGpPLH GHO&RYW GH QRWUH GHYRLU GYrWUH FRUL
GLYHUVHV FDWDVWURSKHY GpFULWHYV SOXV KDXW VRXYHQW LPS

(YPQHPHQWY PDMHXUV PDUTXDQWY GH FHV GHUQLQUHV DQC

(QWUH HW OH &5(" D UHFHQVp GDQV VD EDVH GH GRQQj
(YHQWY 'DWDEDVH (0 '$7 PYPQHPHQWY LPSDFWDQW SOXV
HW WRWDOLVDQW HQYLURQ PLOOLRQ GH PRUWYV VRLW HQYL

SOXV IUpTXHQWHYV pWDLHQW OVXIVY LR GE®DWORY VW EBXEMV B WV
WUHPEOHPHQWY GOBHWHWHPSpUDWXUHYV GIHW WrPRIXOHP HQMW
VPpFKHUHVVHOHY IHX][ VDXYDOHY DFWLYLWpV YROWD&LOPXHRRLQV

GH GHV FDAWVI®SDVVBHPHQWY GH WHUUDLQ VHF 'XUDQW FHWWH
FKLIIUp j SOXV GH ELOOLRQV GH GH GROODUV DPpULFDLQV
'H PrPH GXUDQW OD SpULRGH FRPSULVH HQWUH HW (

PDUTXDQWY VRQW DUULNpW B B QHPOGHRPRGIGHQ DSHUOX

7TDEOHDX (YPQHPHQWY PDMHXUV D\DQW PDUTXpV ]

1RPEUH WRWDO OLp DX[ FDWDVW (YPQHPHQWY PDUTXDQWj FHV DQQpkF
VHORQ OHV GRQQpPHV GX &5("

I
a 1RPEU ORUWV 3HUVRQ &RE€W GH 7\SH 3D\V 1RPEUH 1RPEU
o GH v GRPPDJH DSSUR[LP DSSUR
< FDWDYV DIIHFWf >ELOOLR GHSHUVRQ PDWL
W UR 8K >PLOOL DIIHEWpH)' PRUWYV
q (QY 7UHPEOHF +DwWL PLOOLF
GH WHUUF
7HPSpPUDW 5XVVLH " 1
H[WUrPH
o 7UHPEOHF -DSRQ 1
GH WHUUF ,QGRQf ! PLOOLF
7VXQDPLYV
,QRQGDWI &KLQH PLOOL "
6pFKHUHYV
WHPSrWH
T 7\SKRQ 3KLOLS! ! q
,QRQGDWI &KLQH PLOOL

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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6pFKHUHYVY .HQ\D PLOOL ! ¥
IDPLQH 0ODOL

6RXGD(

&RUpH

1RUG

%XUNL!

)DVR

I} 7\SKRQ 3KLOLS! ! 1
-DL\DQ

,QGH ! 1
,QRQGDWI

u 7UHPEOHF &KLQH
GH WHUUF

6pFKHUHV &KLQH PLOOL

m 7UHPEOHF 1pSDO PLOOLF p
GH WHUUF J)UDQFH
,QGH
7HPSpUDW 3DNLVV - m
H[WUrPHV

i 2XUDJDQ 86%+Dw\ PLOOL
ODWWKHZ

TUHPEOHF (TXDWH !
GH WHUUEF

,QRQGDWI &RUpH

m &RXOpH G 6LHUUD " q
ERXH /HRQH

&\FORQH ,QGBUL
2FNKL /IDQND

m 7UHPEOHF ,QGRQp " T
GH WHUUF
7VXQDPLV

,QRQGDWIL ,QGH PLOOLI

q ! 7HPSpPUDW (XURSH " 1
H[WUrPHV

3DQGPPLH ORQGH ! PLOOL !
&29," PLOOL

5LHQ TXH OTDQQpH D\DQW SUpFpGp OH GpEXW GH OD SDQGpI
FDWDVWURSKHY QDWXUHOOHV RQW pWp UpSHUWRULpPHVY GDQV O
SHUVRQQHV HW DIIHFWp SOXV GH PLOOLRQV GH SHUVRQQHV S

PLOOLDUGY GH GROODUV DPpULFDLQV VHORQ OHV VRXUFH\
VH UHWURXYHQW OD FDQLFXOMpWpL HQDHIGIE Wh QO (XQ@ RFFAqV GH P

GH PRUWY DLQVL TXH OHV IHX[ GH IRUrWV QRWDPPHQW HQ
TXL RQW TXDQW j HX[ FDXVp SULQFLSDOHPHQW GHV GpJkWV
PDMHXUV $X ILQDO GHVY SHUVRQQHYVY DIIHFWpHV FHWWH D

LORQGDWLRQV HW GHV WHPSrWHV 3UqgqV GH OD PRLWLp GHV SF
,QGH HQ ,UDQ DX[ 3KLOLSSLQHV HW DX =LPEDEZH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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30XV UpFHPPHQW HQWUH GpEXW HW OD VRFLpWp D pW|
&29, $ OD PL MXLOOHW SOXV GH PLOOLRQV GH FDV RC

FDXVDQW SOXV GHPRPMOOLRRIMH SUREDEOHPHQW GDYDQWDJH
SD\V OHV SOXV WRXFKpV pWDLHQW OHV (WDWV 8QLV DYHF !
GH OT1,.QGH DYHEF ! Bl FPRUHWYV OH %UBHVLEDV! HW
PRUWYUDQFH ! 1 FDV HWRUWY OD 5X¥VLHDV HW !
PRUWYV OD 7XUYTXLHDVY HW ! PRUDMWSQJIJOHWHWUHFDYV HW !
PRUWM$SUIJHQWLQH ! FDV HW OD &RORRPEWNMN ! | FDV
! PRUWYV HW 10QDPDOHEPHOQW DYV HW ! PRUWYV

5LVTXHV GH FDWDVWURSKH
3RXU PLHX[ DSSUpKHQGHU FHV ULVTXHV OH )RUXP (FRQRPLTXH
DQQpH OH UTKSSRUREDO 5L\ANVWAHBWUMWDQW OHV FDXVHV SRWHQV
PDMHXU HW FDWDVWURSKH &H GRFXPHQW FODVVH OHV ULVTXH)
(Q OH ULVTXH JOREDO OH SOXV YUDLVHPEODEOH pWDLW G
3DU FRQWUH OH ULVTXH LGHQWLILp TXL DXUDLW SX DYRLU
OYpFKHF GHV PHVXUHV FOLPDWLTXHV $XSDUDYDQW HW FH GHS
PWDLW FDXVp SDU OHV DUPHV GH, GRIQ MU BEXKWLROW FDH WILYWHAXH C
PWDLW WUQV SHX FRQVLGpUp SDU OH :() MXVTXTHQ MDQYLHU
HVW VRXGDLQHPHQW GHYHQX EHDXFRXS SOXV WKpPDWLVp /D IL
ULVTXHV GH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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,F{QHV XWLOLVpHV FRQ(G/\X\NIS’VSDZJZ)ZUHJ—!—SHKENLD\QFRH:FiilK[NDW$KUHZIZZ IPDWLFR(
JLIXUHIYROXWLRQ G MYy —Fx4tHr—HDMHXUV OH HPEODEOHV HW OH
SDU OH )RUXP (FRQRPLTXH ORQGLDO :() HQWUMold Ecotbic ForunGGlabalUqV OH
Risks Perception Survey 2020 (World Economic Forum, 2021)

(Q SILWHG 1DWLRQV 2IILFH IRU 'LIVB\WWBUp5GWN BHIGRPW DR |
SRXU DLGHU HW HQFRXUDJHU OHV SD\V GDQV OfpYDOXDWLRQ G
DLQVL GYDPpOLRUHU OD JHVWLRQ GHV ULVTXHV HW GYpWDEOLU
ULVTXH GH FDWDVWURSKH HVW GpILQL FRPPH OH FRQFHSW
FDWDVWURSKH HQ WDQW TXH UpVXOWDW GH FRQGLWLRQV GH
ULVTXH GH FDWDVWURSKH FRPSUHQG GLIIpUHQWY W\SHV
UHFRPPDQGDWLRQV VIDUWLFXOHQW HQ WURLV SDUWLHV OfRI
FRPPXQLFDWLRQ GH OD UpGXFWLRQ GHV ULVTXHV EXW DSSUR
JHVWLRQV GHV GRQQpHV ULVTXHV WUDQVIURQWDOLHUV HWF
WUHPEOHPHQWY GH WHUUH WVXQDPLV LQRQGDWLRQV HWF
SURSRVHQW GL[ pOpPHQWY SRXU UpXVVLU OfpYDOXDWLRQ GHYV
GHVVRXYV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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JLIXUH 5pVXPp GHV pOpPHQWY LPSRUWDQWY SRXU XQH pYDOXDWLRQ UpX
UHFRPPDQ G D WUuUrm&WatoHs Office for Disaster Risk Reduction, 2017

(Q (XURSH OD &RPPLVVLRQ HXURSpPOIQQH ®HEIRQEQUpP NBIUVLRQ G
GHV ULVTXHV HXURSpPHQV 3DU UDSGR UMW WDXDURSSRILPLOLWXGH H
&HSHQGDQW FHUWDLQV ULVTXHV IRQW O fRERWH\W 15X QH{ HDRB\® H QO
PSLGPpPLHY DWWDTXHV WHUURULVWHY F\EHUDWWDTXHV VpLVP
'DQV FHWWH DQDO\VH OHV LQFHQGLHYV GH IRUrW UHVWHQW DXVV

(Q 6XLVVH XQH DQDO\WH QDWLRQDOH GHV ULVTXHV VRFLpWDX]
HQ /JHV GDQJHUV GH SDQGpPPLH GH SpQXULH GIpOHFWULFLW
FDQLFXOHV VRQW FODVVpV FRPPH GHV ULVTXHV PDMHXUV [}
SRVLWLRQQpPV VXU OD SUREDELOLWpP TXTXQ pYpPQHPHQW GH W
6XLVVH ,0 HQ UHVVRUW TXH OHV DWRMXE R WD RN GHIVWRS HD ¥R B Y A\Y

VHPEOHQW SOXV SODXVLEOHV TXH FHXRX:RWD ER[PEHREXAM VERRIE
UDGLRORJLTXH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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,PSDFW VDQLWDLUH GHV FDWDVWURSKHYV

%HVRLQV PpGLFDX[ SDUWLFXOLHUV HQ FDV GH FDWDVWURS
/JHV FDWDVWURSKHY RQW GLIIpUHQWHY FRQVpPTXHQFHV VDQLWD
LPSDFWHQW OHV V\WVWgPHV GH VDQWp GHV SD\V WRXFKpV (0O
GLUHFWHV GRPPDJHV DX[ LQIUDVWUXFWXUHV SHUVRQQHO

DXJPHQWDWLRQ GX QRPEUH GH SDWLHQWVY HW LQGLUHFWHYV
SHUVRQQHO GXH DX[ SHUWHV GHV LQIUDVWUXFWXUHV VRFLpW
UpDSSURYLVLRQQHPHQW SHUWHV ILQDQFLgqUHV HWF HW FHFL
FRQVPTXHQFHV SHXYHQW YDULHU VHORQ OD QDWXUH GH OfpYpQ

3RXU PLHX[ FRPSUHQGUH OHV EHVRLQV OLpV DX[ FDWDVWURSK
SHXW rWUH GpFRXSp HQ SpULRGHV UHSUpVHQWDQW GHV W\S
FDWDVWURSKH 3DU H[HPSOH ORUV GT1XQ WUHPEOHPHQW GH '
UpSRQVH ORFDOH HW UHFKHUFKH MRXUYV DLGH GYXUJHQF
SUpFRFH PRLV UHFRQVWUXFWLRQ j PR\HQ HW ORQJ WHUPH
FRPPXQDXWDLUH /D I1IDQAUH FL GHVVRXV PRQWUH FHV SKDVHV
WHPSV

'LIIXVLRQ DYHF OfDFFRUG GX 'U 20LYLHU +DJRQ

JLIXUBKDVHY VXLYDQW XQ WUHPEOBRHQW GH WHUUH %DU

BHORQ OHV SKDVHV HW VHORQ OfpYpQHPHQW OHV EHVRLQV VD
QRPEUH GH YLEWLPHV DLQVL TXH OH UDWLR HQWUH OH QRPEUH
(QWUH DXWUHV OHV SDQGPPLHV LPSDFWHQW EHDXFRXS GH SHU
UHODWLYHPHQW SHX GH PRUWV HQ UHJDUG GHV SHUVRQQHV L
GIDYLRQV TXL RQW X/ WDDNELGRHD®YHEW IBHVVRXV PRQWUH OHV LI
FRXUW WHUPH VHORQ OD QDWXUH GH OfpYpPQHPHQW

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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7TDEOHDXPSDFW | FARHUBHY FDWDVWUR P&EHAMeXdAIO IRe@lth Organization 3$+2

(ITHW V

7\SH GH FDWDVWURSKH

7UHPEOHWP} 2XUDJDQ *OLVVHRI &UXHV ,QRQGDW (UXSWMRC

GH WHUUH GH WHUU VRXGDLQ j pYROXW YROFDQL"
UD] GH OHQWH FR X Q/iGHH
PDUpH ODYH

1RPEUHPRH W\

I1RPEUH GHW/

VpYqQUHYV

5LVTXH GH PD 5LVTXH SRWHQWLHO SUpVHQW SRXU WRXWHYV FDWDVWURSKHY DYHF
WUDQVPLVVLE GPpWpULRUDWLRQ GHV FRQGLWLRQV VDQLWDLUHV

"pIKWV

DX]

LOIUDVWUXFW VWUXFWXUI ORFDOLV ORFDOLV pTXLSHPH VWUXFWX

VDQWp
‘PIKWV

PTXLSHPHQV PTXLSHPHC
DX

VI\VWgPHV Gt ORFDOLV
SRWDEOH
3pQXULH GH

QRXUU

LWXUH GpSHQG GH
IDFWHXUV

PFRQRPLTXF
ORJLVWLTX}

ORXYHPHQW G

SRSXO

LPSRUWDQW XUEDLQHV JRQHV XUE OLPLWp OLPLWp  OLPLWp 0

DWLRQ 9GDQV OHV 9GDQV OH\ JpQpUDOI JpQpUDOI JpQpUDOF JpQpUDOH
LPLWp

IRUWHPHQW IRUWHPHQ\

HQGRPPDJpt HQGRPPDJj

I1RPEUHX[ LPSRUWDQW ORGpUpV IDLEOHYV

/JH &5(' JUKFH j VD EDVH GH GRQQpPHV (0 '$7 UpSHUWRULH C
FDWDVWURSKHVY GDQV OH PRQGH $LQVL LO HVWLPHVTXH OH)
FDWDVWURSKHYV OHV SOXV PHXUWULQUHV DYHF XBVUPRWWVGH

VHPEOHQW SULQFLSDOHPHQW rWUH FDXVpHV SDU VXIIRFDWLRQ
OLpHV DX[ FKXWHV GH SLMHWUE®HR/X p©&/p EWXV VHPEOHQW VRXIIUL
GIpFUDVHPHQW DYHF GHV QpFURV&WVX\GKH \0O R GIHRIPE GRP \RIOW V H

LQVXIILVDQFH UpQDOH HW&K\SHWNIRO DRRINMH GHY JOLVVHPHQWYV G
SDU FHOXL GHV WVXQDPLV TXL RQW XQ FRHIILAHHWH@EOHNpV P
VRXITUHQW VRXYHQW GH WUDXPDWLVPHV OpJHUV GHV H[WUpPLV
PLQHXUHV /HWFLQIHFWLRQV GHV SODLHV DYHF GHV ODUJHV \
IUpTXHPPHQW GpFULWHV (OOHV VRQW IDYRULVpHV SDU OH FOL
PHU 3XLV GDQV XQ GHX[LqPH WHPSV OHV EOHVVpPV GpYHC
SQHXPRQLHV GXHV j O DVSK\[LH j O HDX GH PHU GXUDQW OH WV X

&HUWDLQV SUREOgPHV VDQLWDLUHYV UHQFRQWUpPY SDU OHV SRS
PDMRULWp GHVY FDWDVWURSKHYV 1RWDPPHQW GDQV OD SpULRGF
DXJPHQWDWLRQ GHV LQIHFWLRQV SULQFLSDOHPHQW JDVWUR L
OfHDX HW GH OD QRXUULWXUH SDU GHV VHOOHV HVW JpQpUD¢
SUREOgPHYV VDQLWDLUHY GLYHUV VRQW VSpFLILTXHV j FHUWDLQ
OHV LOQRQGDWLRQV FDXVHQW SHX GH PRUWYVY HW GH EOHVVpV F
GYHDX VWDJQDQWH j ORQJ WHUPH IDYRULVH OD SUROLIpUDWLR
PRXVWLTXHV 'H SOXV OH GpSODFHPHQW GHV DQLPDX[ VDXYDJ
KDELWDWLRQV SHXW FUpHU GHV ULVTXHV GYLQIHFWLRRBV DGGLW
EOHVVXUHYV OHV SOXV FRPPXQHV UHWURXYpHY ORUV GILQRQGD\

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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HW OHV ODFpUDWLRQV SURYRTXpHV SDU OD PRQWpH UDSLGH G
K\SRWKHUPLHV SHXYHQW DXWDQW rWUH GpFULWHV HW FHFL LQC
SDUWLFXODULWpP j VLIQDOHU VXLWH j XQH LQRQGDWLRQ HVW O
&2 GXV j OTXWLOLVDWLRQ GH JpQpUDWULFHV GDQV GHV OLHX]
OTKXPLGLWpP SHXW SURYRTXHU GHV SUREOQPHV FKH] OHV St
DOOHUJLTXHV 8QH SDUWLH LPSRUWDQWH GH OD PRUWDOLWp
UHVSLUDWR LUHW H FL GHVVRXV GpFULW OD UpSDUWLWLRQ G
LQRQGDWLRQV

*UDSKLTXH SUpP3HQWp2SDXWRUGYBEWRRQEDQYY. OHV FDGUHV DFDGpPLTXHV

JLIXUHQRQGDWLRQV EHVRLQV HW SULRULWpV 3DQ $PHULFDQ +HDOWK 2UJDQL

/JHV WUHPEOHPHQWY GH WHUUH TXDQW j HX[ FDXVHQW XQ JUDC

8Q UDWLR GH PRUWV SDU EOHVVpV HVW GpFULW GDQV OLC
VHORQ OTLQWHQVLWpP GX VWQHBESSRUW WG S W WHREMHPERW GH W
*XDWHPDOD D PRQWUp TXH OH WDX[ GJRFFXSDWLRQ GHV OL!
DWWHLJQDLW XQ SLF j HQYLURQ MRXUV SRVW pYpQHPHQW /D I
HW SULRULWpPV GHV SRSXODWLRQV WRXFKpHV GDQV OH WHPSV D

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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*UDSKLTXH SUp3HQWHp2SDXNWRUGYBEWLRQVDWLRQ GDQV OHV FDGUHYV DFDGpPLTXHV

JLIXUHWUHPEOHPHQW GH WHUUH EHVRLQV HW SULRULWpPV 3DQ $PHULFDQ +HD(

/D OLWWpUDWXUH UpSHUWRULH TXHOTXHV UDSSRUWV GH FDV G
ORUV GH WUHPEOHPHQWY GH WHUUH SHUPHWWDQW GYDYRLU >
UHQFRQWUpPpHV GDQV FHV FLUFRQVWDQFHV 1RWDPPHQW XQ

DPEXODWRLUHV UH@FKBOQMQFH §D3RXWH pTXLSH GH SUHPLHUV Uj
WUHPEOHPHQW GH WHKHWHSD)WIHWOMWY UpSHUWRULPV VRXIIUDLI
GYLQIHFWLRQV GHV YRLHV UHVSLUDWRYUHMY GKNSBURHEOWRWYV J
LQWHVWLOQXJXWUH DUWLFOH SXEOLp SDU OYDLGH KXPDQLWDLU
GH WHUUH GpWDLOOH OHV SDWKRORJLHV GHV SHPWHNMSWY UpSHI
VHPDLQHV XQH IRUWH SURSRUWLRQ GH EOHVVXUHV SDU WUD>
VHPDLQHV VXLYDQWHV FRPPH GDQV OfpWXGH SUpFpGHQWH OH

LOQWHVWLQDOHY DXJPHQWHQW /D ILJXUH FL GHVVRXV PRQWU
VHPDLQH

)L EHEERR BY W kiR BIbY GPERB YW bBY SRdb Y #bmPind Houlddid i H PR &Hs w

.OXZHU

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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8QH UHYXH GH OD OLWWpPUDWXUH FRPSDUDQW OHV GRQQpPHV V
SUHPLHUV MRXUV DLQVL TXTHQ ¥R BEWH "\WKEDWV XSR HEQ WUWHH ®DEHO H P
WHUUH PHW HQ pYLGHQFH OHV SUREOQPHV SULQFLSDOHPHQW U
OHV LQIHFWLRQV UHVSLUDWRLUHYV PDODGLHV FRPPXQHYV

FXWDQpV J\QPFRORJLTXHV HW SpGLDWULTXHV SXLV GL.

B3OXVLHXUV pWXGHV PRQWUHQW TXH OHV EOHVVXUHV GH W\SH
GRQW SDUWLFXOLqQUHPHQW FHOOHV GHV H[WUpPLWpV LQIpULH
VIQGURPHYV GYpFUDVHPHQW HW OHV EOHVVXUHV j OD WsWH VRQ
GH WUHPEOHPHQW GHSWKNVUBIHIIHW j PR\HQ HW ORQJ WHUPH G
WHUUH VXU OD VDQWp D IDLW OTREMHW GTXQH pWXGH V\VWpPD\

VXU OD EDVH GH DUWLFOHYVY ,0 HQ UHVVRUW TXH OH WDX
WHUUH HVW DXJPHQWp &HWWH pOpYDWLRQ SRXUUDLW rWUH DW
QRPEUH GYLQIDUFWXV GX P\RFDUGH HW GYIYDFFLGHQWYV YDVFXOECL
KDXVVH GHV WDX[ GTKpPRJORELQH JO\TXpH &HWWH DXJPHQV
FRPELQDLVRQ GH GLYHUV IDFWHXUV WHOV TXH OD SHUWXUE
PRGLILFDWLRQ OWLRPR@DEGW HQMW GLIILFXOWp O DFFqV DX[ UpD
PpGLFDPHQWYV

8QH DXWUH UHYXH GH OD OLWWpUDWXUH UHQIRUFH FHV GRQQpF
WHUUH DXJPHQWHQW OHV pYPQHPHQWY FDUGLRYDVFXODLUHV FI
OD WHQVLRQ DUWpPULHOOH OHV DU\WWKPLHV YHQWULFXODLUH
SXOPRQDLUHV 'YfDLOOHXUV FH SKpQRPqQH QH VHPEOH SDV VH
IDFH j OfpYpQHPHQW PDLV OH VWUHVYV VHPEOH SHUVLVWHU GHYV
GHV DQQpHVY DYHF OD SHUWH GH ELHQV HW GH SURFKHV &HWMW
OfDSSDULWLRQ GH 7DNRWVXER HW GH FDUGLRP\RSDWKLH GF
PDQLIHVWDWLRQ GH WURXEOHYVY FDUGLDTXHV LQGXLWY SDU OH "
WUHPEOHPHQW 1&™H OVOHUUH OHV FDWDVWURSKHY SHXYHQW DYRL
SDWLHQWYV VRXIIUDQW GH PHQDHI LHHW FXH FVQUWUIEKHW FDXVp SDU Of
HQWUDvVQHU GHV H[DFHUEDWLRQV GHV PDODGLHV FKURQLTXH
VRXIITUDQW GH PDODGLHV FDUGLDTXHV GHYUDLHQW QRWDPPH(
GILQRQGDWLRQ /D SHUWH GHV PpGLFDPHQWY RX GILQIUDVWUX
DXWUH SRXU OH IRQFWLRQQHPHQW GHV &3%$3 &RQWLQXRXV 3RV
HQ FKDUJH GH OfDSQpH GX VRPPHLO RX GYDFFqV DX[ VWUXFW
FKDUJH DLJXsV HW FKURQLTXHVY H[ GLDO\WH FKLPLRWKpUDSLH
UXSWXUHV GH SULVH HQ FKDUJH HW GRQF DYRLU XQ LPSDFW QpJ

/HV LPSDFWV j ORQJ WHUPH GHV FDWDVWURSKHYV VXU OD VDQW
GDQV GIDXWUHV W\SHV GH FDWDVWURSKHV 3DU H[HPSOH SO
PRUWDOLWpP DXJPHQWDLWSRQWWRKUDJIJDQV &HWWH pOpYDWLRQ |
DWWULEXpH QRWDPPHQW DX[ PDOBGHHYWXGHS DR YD R A XPRQ WHI\Y
OYDXJPHQWDWLRQ GHV PDODGLHVY FDUGLRYDVFXODLUHV SRVW
VLIQLILFDWLYH /HDQRPBWHGH PRUWY RIILFLHOV HVW GRQF FHL
ORUV GH FDWDVWURSKH (Q )ORULGH DX[ (WDWV 8QLV VXLWH j
GRQQpPHY HVWLPHQW TXH OH QRPEUH GH PRUWV HVW DX PRLQV
FHOXL FL HVW OLp DX[ PIRKQWIVXMWQGLBHFWHYQH YDJXH GH EOHVVy
MRXUV SUpFpGDQW O DUULYpH GH OYRXUDJDQ ORUVTXH OD Si
OTPpYPQHPHQW GH PrPH TXH SRVW RXUDJDQ ORUVTXH OHV JHQ

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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SURWHFWLRQV EDUULFDGHV SDOLVVDGHV HWF 0DOJUp WRX
LPSRUWDQW ORUV GH OJLPSDFW GHHYTEQWNIVXY HWX O HD HE\D XWH \
UpSHUWRULpPHV ORUV GYRXUDJDQV VRQW OHV ODFpUDWLRQV VX
FRQWXVLRQV HW DEUDVLRQV /H SOXV VRXYHQW OHV PHPEUHYV
PHPEUHV VXSpULHXUV SXLV GH O®DW rMRQWWHGXO FRXW\SHV HW J
EOHVVXUHV UHWURXYpHV SHXYHQW YDULHU VHORQ OHV RXU
FDUDFWpPULVWLTXHY GH OD WHPSrWH HOOH PrPH FRPPH OD IRU
LPSDFWH OHBQWHPWKNEH D PRQWUp TXYj OD VXLWH GHV RXUDJDQ
8QLV SOXV GH GHV SDWLHQWY VH SUpVHQWDQW GDQV OHV \
SUREOQPH DLJX GRQW SRXU GHV EOHVVXUHV SULQFLSDOHP
EOHVVXUHV SHUIRUDQWHYV /HV DXWUHV SUpPVHQWDLHQW GH)
LQWHVWLQDX[ RX GHV GRXOHXUV DORUV TXTHQYLURQ YH(
PDODGLH FKURQLTXH HW SUqV GH FRQVXOWDLHQW SRXU GH\
DQ[LpWpP VWUHVV HW DIJLWDWLRQ

'DQV XQ DXWUH UHJLVWUH OHV SDQGpPPLHV TXDQW j HOOHYV
SHUVRQQHV LQIHFWpHV YDULDEOHV &HV WDX[ GPpSHQGHQW GX
RUJDQLVPH UHVSRQVDEOH DLQVL TXH GH OD PRUWDOLWpP GH ¢
SDQGpPLH OfpSLGpPLH WRXFKH GH PDQLqUH LQWHUQDWLRQDOF
UpSRQVH JOREDOH (OOHV SHXYHQW rWUH FDXVpHV SDU GHV Y
EDFWpULHV FKDPSLJQRQV RX GHV SULRQV /D WUDQVPLVVLRQ
OYKRPPH RX GTKRPPH j KRPPH /D SULVH HQ FKDUJH GHV SDQGy
VXU OHV FRQFHSWV GH WUDLWHPHQW SDU DQWL LQIHFWLHX[ GF
GH OD WUDQVPLVVLRQ SDU YDFFLQDWLRQ GH OD SRSXODWLRQ
SDV VHXOHPHQW VDQLWDLUH PDLV pJDOHPHQW VRFLDO (Q HII
DXWRULWpPY SHXYHQW UHVWUHLQGUH OHV YR\DJHV RX OHV PRX)
LPSDFWV SV\FKRVRFLDX[ VRQW SDUWLFXOLqQUHPHQW PDUTXpV S
GHYHQLU UpWLFHQW j SUHQGUH HQ FKDUJH OHV SDWLHQWYV LQIH
OHXU IDPLOOH DX ULVTXH'B®VFRRPMBRIRQDWLRID VRFLpWp D p\
GLIIpPUHQWHY SDQGpPPLHV GRQW OD GHUQINS$H GEPREHRXMRXUV H

OLpH DX YLUXV 6$56 &R9 D LPSDFWp IRUWHPHQW QRWUH V
VRFLPWDOH GHSXLV OH GpEXW GH OYDQQpH 'DQV OH PRQGH
PWp VDWXUpV HW OHV LQpJDOLWpPV WHR FIDDAOLHRY G/HH O/fRQD\O E Wi XS/R X

HVW HVWLPp HQWUHQ 6XLVVH XQH pWXGH JHQHYRLVH D HVWL
GH OpWDOLWpP j HQYLURQ 3DU FRQWUH GDQV FHWWH PrPH
SRXU OHV SHUVRQQHV GH $FOWYHGEHPHIQW DXFXQ WUDLWHPHQ\
UpGXFWLRQ GX WDX[ GIKRVSLWDOLVDWLRQ RX XQ FKDQJHPHQW
KRVSLWDORXMHIRLY SOXVLHXUV YDFFLQVURIQRS b WH BRY &0 R3S i
SHUPHW GH PHQHU XQH FDPSDJQH GH YDFFLQDWLRQ PRQGLD
HVVD\HU GTHQGLJXHU FHWWH SDQGpPLH

9X FHV GLIIpUHQFHY OH WUDLWHPHQW PpGLFDO HW OHV EHVRLC
SDV LGHQWLTXHV SRXU WRXV OHV W\SHV GH FDWDVWURSKHV HW
SRVW FDWDVWURSKH (Q HIIHW OD SOXSDUW GHV EOHVVXUHV V
OMTpYpQHPHQW HW SDU FRQVpTXHQW OH SOXV JUDQG EHVRLQ
GDQV OHV SUHPLqQUHV KHXUHV VXLYDQW FHOXL FL 3DU FRQV
SHUGXHV j FDXVH GX GpODL GY{HQJDJHPHQW GHV UHVVRXUFHYV
PRELOLVpHY DVVH] 6BSGRQHPHYW\SHYVY GH FDWDVWURSKHYVY OHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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VHURQW GLIIpUHQWY HW GHYUDLHQW rWUH DGDSWpV ORUV GH O
DSUqV OHV WVXQDPLV OHV WHPSrWHV LQRQGDWLRQV HW IHX][
WUDXPDWLTXHV VRQW JpQpUDOHPHQW IDLEOHV &HFL VHUD S|
JOLVVHPHQWYV GH WHUUDLQ HW GYpUXSWLRQV YROFDQLTXHV FI
SHX GH EOHVVpV DYHF GHV WUDXPDV VpYqUHV RX GHV EU€OX
LPSRUWDQW HVW GYDYRLU GHV LQILUPLHUV HW GHV PpGHFLQV
EDVLTXHV HQ FKLUXUJLH TXL SRXUURQW SUHQGUH HQ FKDUJH
FKURQLTXHV GHV SDWLHQWYVY 3DU FRQWUH DSUqV GHV WUHPE
FKLUXUJLHQV WUDXPDWLTXHV DLQVL TXH FHOOH GH SK\VLRWKF¢
FDV GHV FKLUXUJLHQV JpQpUDX[ VHURQW QpFHVVDLUHV SRXU &
GpEULGHPHQW GHV SODLHV HW SUDWLTXHU GHV FpVDULHQQHV V

8QH GLIIpUHQFH GHV EHVRLQV HVW pJDOHPHQW REVHUYpPpH VF
OfpYpPQHPHIMW H[HPSOH SRVW WUHPEOHPHQW GH WHUUH OH QI
WUDXPDWLVPHVDQBDDQVYPSRBWHPLHU WHPSV PDLV FH SLF GpFUR
TXH OHV SDWLHQWY DYHF GHV SUREOgPHV GYLQIHFWLRQV H>
GHVVRXV LOOXVWUH OTpYROXWLRQ GH FHV EHVRLQV GDQV OH W

'LIIXVLRQ DYHF OQYBRRKRQGYBR 6FKUHHE

JLIXUH ORGgOH GHV EHVRLQV SRVW WUHPEOHPHQW GH WHUUH GDQV OH WHP:

,O HVW j QRWHU TXfXQH GpPDUFKH 'HOSKL D pWp PHQpH SDU %
FRQQDLVVDQFHV HQ WHUPHV GH EHVRLQV PpGLFDX[ ORUV GH WL
RSWLPLVHU OH GpSORLHPHQW GH OfDLGH KXPDQLWDLUH GDQV ¥
EHVRLQV PpGLFDX[ VHORQ OHV SKDVHV SRVW WUHPEOHPHQW Gt
SURSRVp DXVVL XQ DOJRULWKPH SRXU DLGHU OH GpSORLHPHQW
UpSRQVH QpFHVVDLUH GpODL GH GHPDQGH GYDVVLVWDQFH G
GXUpH GX YR\DJH WHPSV QpFHVVDLUH SRXU UHQWUHU VXU Of
GILQWHUYHQWLRQ 3DU H[HPSOH VL OH GpSORLHPHQW SHXW
GILQWHUYHQWLRQ GRLW SRXYRLU SUHQGUH HQ FKDUJH OHV WU

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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GH SOXV GH MRXUV OfpTXLSH GRLW SRXYRLU VITRFFXSHU SOX
GRQW OD UpKDELOLWDWLRQ HW OHV VRLQV PDWHUQHOV HW SpG

7TDEOHDX %HVRLQV PpGLFDX[ PLV HQ pYLGHQFH SDU XQH GpPDUFKH "HOSKL
%DUWROXFFL

THPSV 3KDVH GH UpSRQVH F %HVRLQV PpGLFDX]

KHXUl TUDXPDWRORJLH BULQFLSDOHPHQW WUDXPDW
FKLUXUJLH G XUJHQFH
$XWUHV EHVRLQV HQ PBW&IGRE
GRLYHQW pJD CSHFLIWQMQ r RRIGHV L (

MRXUV 6XLYL HW VRLQV JpQ 3ULQFLSDOHPHQW VXLYL GHV
MRXU B6XLYL HW VRLQV JpQ $XJPHQWDWLRQ GHV FDV QRC
XUJHQW XHW HR\WY

' MRXU 3UREOQPHV KW EID®QX 3ULQFLSDOHPHQW GHV SULVH

SUREOQPHV GH VWRAWR QH

/IRUV GH FDWDVWURSKH LO H[LVWH VRXYHQW XQ pFDUW HQWUH
PRQWUp GDQV OHV ILIKUKBHVVRXW &HWWH GLIIpUHQFH HQWUH
UHVVRXUFHV GHYUDLW rWUH FRPEOpH SDU OfDUULYpH GH OfDL
&ITHVW SRXUTXRL OHV EHVRLQV GRLYHQW r'WUH FODLUHPHQW LG

'LIXVLRQ DYHF OfDFFRUG GX 'U 20LYLHU +DJRQ

J)LIXUH %HVRLQV HQ FKLUXUJLH PpGHFLQH PDODGLHV QRQ WUDQVPLVVLEO
UHVVRXUFHY GLVSRQLEOHY SRVW WUHPEOHPHQW GH WHUUH GDQV OH WHPSV ¢

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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'LIIXVLRQ DYHF OfDFFRUG GX 'U 20LYLHU +DJRQ

J)LIXUH %HVRLQV HQ PpGHFLQH PDODGLHV WUDQVPLVVLEOHV HW QRQ WUDQ
DYHF OHV UHVVRXUFHV GLVSRQLEOHVY SRVW WUHPEOHPHQW GH WHUUH GDQV O

'LIIXVLRQ DYHF OfDFFRUG GX 'U 20LYLHU +DJRQ

JWXUH *UDSKLTXHV GHV GLIIpUHQWY EHVRLQV HQ FKLUXUJLH HW UpDGDSWDW
GLVSRQLEOHV SRVW WUHPEOHPHQW GH WHUUH GDQV OH WHPSV %DU 2Q

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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'pILV UHQFRQWUpPY HQ DLGH KXPDQLWDLUH
&KDTXH DQQpH GHV PLOOLHUV GH SHUVRQQHV WURXYHQW OD P
XQH FDWDVWURSKH GDQV OH PRQGH 3RXU IDLUH IDFH j FH JHQ
OHV SD\V RQW SDUIRLV UHFRXUV j XQH GHPDQGH GTDLGH KXF
PHQWLRQQpP SOXV KDXW OD JHVWLRQ HIILFDFH GH O DLGH K>
FDSDFLWp GIDQWLFLSDWLRQ HW GH O LGHQWLILFDWLRQ GHYV
VXUYLHQQHQW 'H SOXV OD UpSDUWLWLRQ HW OfDFKHPLQHPHC
/TDLGH GRLW DUULYHU DX[ ERQV HQGURLWV DX[ ERQV PRPHQWV

3RXU YHQLU HQ DLGH DX[ SRSXODWLRQV WRXFKpHV OpGHFL
FRPSWDELOLVp LOQWHUYHQWLRQYOGMWK UWHBOQFHOH&RPLWpP LQWH
GH OD &URL[ 5RXJH &,&5 D GpSHQVp PLOOLDUGYV GH IUDQF
KXPDQLWDLUHV GH QGHWUDKE 3KDUPDFLHQV 6DQV JURQWLQUHV
FHQWUHV GH VDQWp GDQV SOXVLHXUV SD\V HQ YRLH GH GpYHORF
GHV H[HPSOHV GYRUJDQLVDWLRQV KXPDQLWDLUHV TXL DSSRU\
GLIILFXOWp &HV RUJDQLVDWLRQV VH FRPSOqQWHQW SDU OHX
GJH[SHUWLVHV 3DU H[HPSOH OH &,&5 IRXUQLW XQH DVVLVWI
WRXFKpHV SDU XQ FRQIOLW RX XQH VDWRDW LTR(H @) YSROW B PFH |
HQWUH DXWUHV DX[ YLFWLPHV GH FDWDVWURSKH GYRULJLQ
LOQWHUYLHQQHQW GDQVH®WOXWSDGYW GDQV OH PRQGH UHVSHFWLY
SRUWHU DVVLVWDQFH DX[ SRSXODWLRQV GLIIpUHQWHV PLVVLR
DX[ EHVRLQV GHV SRSXODWLRQV PLVVLRQV GYXUJHQFHV RX GH
PDWHUQR LQIDQWLOH GH YDFFLQDWLRQ GH ORJLVWLTXH HW
SKDUPDFLH /HV PLVVLRQV GYXUJHQFH FRPSUHQQHQW OfHQYI
FDWDVWURSKH QDWXUHOOH RX FULVH (OOHWGEH)XNE GV Y WWRIQG [

MRXUV DSUQV XQH FDWDVWURSKH VL OfpYDOXDWLRQ SULPDLU
GpSORLHPHQWY XQH GHV SULRULWpPV HVW GYIDYRLU j GLVSRVLW
GRQW NLWV PpGLFDX[ HW ORJLVWLTXHV

/D 6XLVVH EpQpILFLH GYXQH ORQJXH WUDGLWLRQ KXPDQLWDLU
'PYHORSSHPHQW HW GH OD &RRSpUDWLRQ '""'& GH OfT2IILFH )p
2)$( D j VD GLVSRVLWLRQ OH &RUSV 6XLVVH GT$LGH +XPDQLWD
RSpPUDWLRQQHOOH GH OfDLGH KXPDQLWDLUH VXLVVH /D &RQIpC
XQH DLGH KXPDQLWDLUH GIXUJHQFH GDQV OHV VLWXDWLRQV G
FDWDVWURSKH TXfXQ VRXWLHQ VXU OH ORQJ WHUPH SRXU DLG
EHVRLQ 3RXU FHFL HOOH SHXW DSSRUWHU XQH DLGH SRXU OD
JROQHV VLQLVWUpPHV DLQVL TXTXQ VRXWLHQ GDQV OD UpGXFWLF
SHXW rWUH pJDOHPHQW DSSRUWpH JUKFH j GHV FRQWULEXWL
SDUWHQDLUHV RX HQ OLYUDQW GX PDWpULHO GH VBRRXUWHVDQV
PLVVLRQV GIXUJHQFH XQH pTXLSH GYH[SHUWV SHXW rWUH PR
HQYR\pH HQ FDV GH FDWDVWURSKH HW pYDOXHU VXU SODFH O
GHUQLQUHY DQQpHV OH &6$%$ D pWp HQWUH DXWUHV GpSOR\p O

VXG HQ ORUV GX WUHPEOHPHQW GH WHUUH HQ +DwWL HQ
ORUV GX 7\SKRQ +DL\DQ DX[ 3KLOLSSLQHV ORUV GX WUHP
ORUV GX F\FORQH ,GDL HQ $IULTXH DXVWUDOH HQ RX F

FRQIOLWY FRPPH HQ 6\ULH HW HQ 8NUDLQH /fH[SPULHQFH | +
PDMRULWpP GHV pTXLSHV GYIDLGH KXPDQLWDLUH VH FRQFHQWUD
GX WUHPEOHPHQW GH WHUUH HW TXH OHV IHPPHV HQFHLQWHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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TXH FRQVWLWXDQW GHV SRSXODWLRQV YXOQPUDEOHV pWDLHC
6XLWH j FH FRQVWDW OH &6%$ D GpYHORSSp XQ PRGXOH VSpFLIL
FHV SRSXODWLRQV ,0 SHUPHW GH GpSOR\HU XQH pTXLSH PpCG
EHVRLQV ORUV GJLQWHUYHQWLRQ UDSLGH VXU OH OLHX GYTXQ
YHQLU pSDXOHU OHV pTXLSHV ORFDOHV SHQGDQW OD SKDVH DL
ODLVVHU UHSUHQGUH WRWDOHPHQW OH UHODL DYHF OHV pTX
SDVVpH

3RXU UpSRQGUH DX[ EHVRLQV GYDLGH KXPDQLWDLUH OHV RUJ
GLIlTpPUHQWHYV FRPSpWHQFHV SURIHVVLRQQHOOHYVY FRPSOpPHQWD

SHUVRQQHV PpGLFDOHYV SHUVRQQHYV SDUDPpPGLFDOHV HW
4XDQG j OXL OH &6$ HVW FRPSRVp GH H[SHUWV GH PLOLFH S|
EHVRLQ

3RXU RULHQWHU OD UpSRQVH KSKQOQWBAWH HSHOVHUHBRABRQGD
FRQWHQDQW OHV VWDQGDUGYV PLQLPDX[ j UHVSHFWHU GDQV FH
OHV ERQQHYV SUDWLTXHV KXPDQLWDLUHY DLQVL TXH OHV GURL)
HOOHV VRXOLIJQHQW OYLPSRUWDQFH GITDYRLU XQH UpSRQVH GH
IDLUH IDFH DX[ FULVHV KXPDQLWDLUHV (Q HIIHW GDQV FH FRC
SUREOgPHVY GLUHFWHPHQW PRUWY YLROHQFHY EOHVVXUHV

PDOQXWULWLRQV HWF/DAWVRQOBRXPDIMMWDLUH GRLW GRQF DFFF
DX VRXWLHQ HW RX DX UHQIRUFHPHQW GHV V\VWqgqPHV GH VDQ\
VHUYLFHV GH VDQWp GTXUJHQFH YLWDOH 898KqDHOWRXWN QGIW
IDLW TXH OH SURILO GpPRJUDSKLTXH GHV SRSXODWLRQV WRXFI
FRPSULV GDQV OHV SD\V j UHYHQXV IDLEOHV RX LQWHUPpPGLI
FKURQLTXHVY HW OHXUV HI[DFHUEDWLRQV DLJXsV VIDMRXWHQW

LOQIHFWLHXVHY UHQFRQWUpHYV GXUDQW GH QRPEUHXVHV VLWX
DSSRUWpH GRLW GRQF rWUH DGDSWpH HQ IRQFWLRQ GH FHV QRX

(YDFXDWLRQ KRVSLWDOLQUH
&RPPH GpFULW SUpPFpGHPPHQW OHV FDWDVWURSKHV SHXYHQW
LQIUDVWUXFWXUHV \ FRPSULV OHV VWUXFWXUHV HW PR\HQV VI
'DQV FHV FDV OD GLVSRQLELOLWpP GHV PR\HQV VDQLWDLUHV RX
SHXYHQW rWUH FRPSURPLVHV /D OLWWpPUDWXUH UHSRUWH SO
JHQUH GH VLWXDWLRQV GRQW GHV FDV Re OHV VWUXFWXUHV KI
UDLVRQV GIpYDFXDWLRQ VRQW GLYHUVHV HW SHXYHQW rWUH F
OLpH | OTKRPPH RX DORUV SDU XQ SUREOG&PN @ WHURHQ W B KRS
SHX IUpTXHQWYV HW j KDXW ULVTXH SRXU OHV SDWLHQWYV 3DU F
GH JHVWLRQ GHV ULVTXHV HW XQ FHUWDLQ QLYHDX GH SUpSDU!
OD SUREDELOLWpP G pYpQHPHQWY LQGpPVLUDEOHV /fpYDFXDWLRC
SUHQGUH 'f{DLOOHXUV TXHOTXHV DUWLFOHV GpFULYHQW GHV |
GX 7VXQDPL DX -DSRQ HOQ /JHV FDXVHV GHV GpFqV pWD
OTK\SRWKHUPLH HW OD GpWpULRKD D XRQ XGUHV O HXWDHV URHPYGLHF IO (
UHSRUWHQW OHV SRLQWV IRUWV SRXU SHUPHWWUH XQH pYDF
EULHILQJV UpJXOLHUV XQ WUDYDLO GfpTXLSH FRRUGRQQp O
GIpYDFXDWLRQ SUpFRFH OD SUpVHQFH GYXQ SODQ GYpYDFXD
H[SPULPHQWpPH &HV SRLQWV UHOQYHQW OJLPSRUWDQFH GIXQF
FODLUV GH OD FRPPXQLFDWLRQ DLQVL TXH GH OD SULVH HQ Fk

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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3RXU DSSX\HU FHV GRQQpPHV GIDXWUHV DUWLFOHV GRQW XQF
pJDOHPHQW OJLPSRUWDQFH GH OD SUpSDUDWLRQ HW GH OD SC
GIRSPUDWLRQV VGMDXQGEQEHRSHUDWLER2B SURFAH®WUHYXH GH OTC
FRPPXQLFDWLRQ SRXU OLPLWHU OHV UHVIOGXY @LHH\EQ FE\G YhWDH
QH GRLW SDV VHXOHPHQW rWUH H[LVWDQW PDLV LO GRLW rWUH
GIDPpOLRUHU OD UpSRQVH ORUV GTXQ pYpPQHPHQW UpHO HQ FUy
OH VWUHVV OLp | GDUY FRIQMHIHV OTDEVHQFH GIpOHFWULFLWp G
IRUPDWLRQ VXU OJXWLOLVDWLRQ GHV V\VWgPHV GH FRPPXQLFC
FRPPXQLFDWLRQ FH TXL SHXW LQIOXHQFHU QpJDWLYHPHQW Ol
&HWWH UHYXH GH OLWWpPUDWXUH UpVXPH GDQV OH WDEOHDX
UHVVRUWDQW GDQV OD OLWWPpPUDWXUH SRXU DPpOLRUHU OHV pY

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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7TDEOHDX SRLQWY FOpV UHWURXYpV GDQV OD OLWWpUDWXUH SRXU O pYDFXD

3KDVHV  (WDSHV SRLQMOVOR XU OTpYDFXDWLRQ GTXQ K{S
3UpYHQW 30DQLILFDW &UpHU XQ SODQ GYpYDFXDWLRQ G®@ Uf
HW GPEULHILQJ

SUpSDUD 'PWHUPLQHU GHV SODQV GH VHFRXUV ¢

GH UpSRQGUH DX[ EHVRLQV GIXUJHQF!
&RPPXQLTXHU DYHF OHV RUJDQLVDWLF
GDQV OH SODQ

'pILQLU FODLUHPHQW OH GpODL PLQLP
PYDFXDWLRQ SUPYHQWLYH

3UHQGUH OD GpFLVLRQ GfpYDFXHU OH
'LVSRVHU GH SODQV GpPWWRXSHIp YV XSRXpL
SDWLHQWYVY GHV XQLWpV GH VRLQV LQ'
)DLUH UpJXOLQUHPHQW GHV VLPXODWL

5pSRQVH &RPPXQLFD' 2UJDQLVHU UpJXOLqQUHPHQW GHV VpDQ
SHUVRQQHO \ FRPSULSDFHOXL KLV QWH
$VVXUHU XQH FRPPXQLFDWLRQ FODLU}
FRPPDQGHPHQW
JRXUQLU GHV V\VWgPHV GH FRPPXQLFC
HW IRQFWLRQQHOV QH GpSHQGDQW SI
'LIIXVHU GHV LQIRUPDWLRQV GH VDQW
&RPPXQLTXHU DYHF OH SHUVRQQHO HYV
GH SOXVLHXUV VRXUFHV PpGLDWLTXHYV
&RPPDQGHP $VVXUHU XQ FRPPDQGHPHQW HIILFDFH
S8WLOLVHU XQ FHQWUH GH FRPPDQGHPI
'PVLIQH] GHV UHVSRQVDEOHV SRXU SU
SRXU OH WULDJH
OHWWUH j GLVSRVLWLRQ XQ FHQWUH G
/JRILVWLTXH &RQVWLWXHU GHV VWRFNV GH PpGLFDI
30DFHU XQH JpQPUDWULFH HW GHV Up'
FKDXVVpH
,GHQWLILHU WRXV OHV SDWLHQWV
$YRLU OHV QRWHV GHV SDWLHQWYV HW
SDWLHQWYV
3UpSDWHDWID LMY OHV SDWLHQWYV SHXY
HX]|
$YRLU XQ VXLYL GH H\D STRFIDHOQ WD W\ RE
OHXU UHWRXU GDQV O pWDEOLVVHPHQ
SWLOLWHRXBQDPDFXDWLRQ SRXU OHV S
PDWpULHO
'pVLIJQHU XQH SHUVRQQH FKDUJpH GH
PYPQHPHQWY LPSRUWDQWYV
&UpHU GHV DFFRUGV SUPHVIH VG QWSS
PR\HQV GH WUDQVSRUW
&RRUGRQQHU OH FKDUJHFRQW GHWYD
'DQV OD PHVXUH GX SRVVLEOH PpFKHOI
GDQV OHV K{SLWDX[ G DFFXHLO
$VVXUHU XQH VPpFXULWp DGpTXDWH
BWLOLVDWL 'pYHORSSHU X QAR QW& DIXNERRFRQ OHH V R U J D (
UHVVRXUFH H[WpPULHXUHV RX OK{WHYVWDOODWLRQ
3HUVRQQHO 30DQLILHU OD GLVSRQLELOLWpP GX SHL
KDXW ULVTXH GH FDWDVWURSKH QDWX
5pDIIHFWDWLRQ HQG»S M U/HR QIMHIOI X H
'PWHUPLQHU VL O ISY UD RQMMHDVHMR L Y |
30DQLILHU GHV GLUHFWLYHV SRXU OH'

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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(WDQW GRQQp OD UDUHWp GH FHV pYpQHPHQWYV HW OD GLIILF
SURSRVHQW GIXWLOLVH GHIEVWIPEp ORI HPHIGWAUFHU j OTpYDFXD
(Q HIITHW FHV pYpQHPHQWY VRQW pJDOHPHQW SHX IUpTXHQWYV H
TXL GHYUDLW rWUH SODQLILpH GH OD PrPH PDQLQUH TXH OD SOLC
FDWDVWURSKH DXWHXUV RQW YX GDQV OH GpPpQDJHPHQW G >
G DLGHU G DXWUHV pWDEOLVVHPHQWY GH VDQWp j PLHX[ VH SU|
GH OHXUV SDWLHQWV 3RXU FH IDLUH LOV RQW PLV DX SRI
RSPpUDWLRQQHOOHV VSpFLILTXHV SRXU OH GpPpQDJHPHQW TXL
FDWDVWURSKHEHVRLQ G RXWLOV VSpFLILTXHV HW GH SUpSDUDW
G K{SLWDX[ D pJDOHPHQW pWp VRXOLJQp G D'QIVXTWIHO/TBNW BXUVAU |
GpFULW OD SUpVHQFH ORUV GH GpPpQDJHPHQW GYIpTXLSHV GH |
VLPXODWLRQV SUpDODEOHYV HW GH VpDQFHV GH GpEULHILQJ FR
JHVWLRQ GH FDWDVWURSKH

S{OHV GX SKDUPDFLHQ HQ FDV GH FDWDVWURSKH

'LPHQVLRQ SURIHVVLRQQHOOH
$ILQ GH UpGXLUH OHV FRQVpPTXHQFHV KXPDLQHV HQYLURQQFH
FDWDVWURSKHY GHV VWUDWPpPJLHV GIDFWLRQV VRQW pODERUpt
LQWHUQDWLRQDO SDU GLYHUVHV DXWRULDMYW FAIFRQVGH{WH FXHD
GX SKDUPDFLHQ FRPPH SURIHVVLRQQHO GHQ ULWXDWL PG SIDUTDLY
H[WUDRUGLQDLUH WDQW HQ PLOLHX RIILFLQDO LQGXVWUL
OYDGPLQLVWUDWLRQ OH SKDUPDFLHQ GRLW PHWWUH j GLVSR
WHFKQLTXHY SDU H[HPSOH DSSURYLVLRQQHPHQW HW VWRFN
VSpFLDOH DLQVL TXH VHV FRPSpWHQFHV FOLQLTXHV FRQVHL
VSPFLILTXHV LGHQWLILFDWLRQ GYTpTX L&D\ HFRPISYW WRFHVR GR LD
FHSHQGDQW VIDGDSWHU DX PDQTXH GH UHVVRXUFHV SURSUH
LPSOLTXDQW GHV DFWLRQV GH WULDJH HW GH SULRULVDWLRQ
HIILFDFHV PDLV VLPSOHV HW VWDQGDUGLVpY VRXYHQW ELHQ p
GH OD PpGHFLQH SHUVRQQDOLVpH RX GH SUpPFLVLRQ [/HV F
UHVSRQVDELOLWpPV H[DFWHV GX SKDUPDFLHQ HQ FDV GH VLWXD\V
PWp SURJUHVVLYHPHQW LGHQWLILpHY HW SUpPFLVpPHV VXU OH SC

/H SKDUPDFLHQ SHXW rWUH DXVVL ELHQ LPSOLTXp DX VHU"
TXRWLGLHQQHV TXH VXU OH WHUUIRXQ GHR FD W ¥ WHRSKHHIQ W FP DG
FRQWH[WH KXPDQLWDLUH 6HV U{OHV VHURQW WRXWHIRLV WUqV

$X[ XUJHQFHV OD SUpPVHQFH GX SKDUPDFLHQ FOLQLFLHQ SHUP
SUHVFULSWLRQV PpGLFDPMQWHXVGMLQXHU OHV FREWV VHOF
DPpULFDLIRKU UHQIRUFHU FHPWH BIF@@pBROOHJIH RI (PHWHQF\ 3K
PFULW GDQV X @ DBMHYHK®WOD SUpVHQFH GH SKDUPDFLHQV FOLQL
MRXH XQ U{OH HVVHQWLHO SRXU JDUDQWLU XQH XWLOLVDW
PpPGLFDPHQWAM SKDUPDFLHQ SHXW GRQF MRXHU XQ U{OH GDQV
GHV XUJHQFHV KRVSLWDOLQUHV (Q HIIHW FHWWH SUpVHQFH ¢
FRRUGLQDWLRQ GHV EHVRLQV SKDUPDFHXWLTXHV DYHF OD ¢
GIDOJRULWKPHV GH SULVH HQ FKDUJH HW OYLGHQWLILFDWLRQ
QRWDPPHQW XQ VRXWLHQ HW GHV FRQQDLVVDQFHV FRQFH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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5DGLRORJLTXHV %LRORJLTXHV HW &KLPLTXHV 15%& HW OHV
GpFRQWDPLQDWLRQ &RPPH ORUV GH FRQWDPLQDWLRQ j OfDQW.
SRXU DSSRUWHU VHV FRQQDLVVDQFHV DLGHU j OD JHVWLRQ HYV
SUpVHQWDQW XQH SRWHQWLHOOH H[SRVLWLRQ /HV FRQQDLVVD
GDQV OH VHUYLFH GHV XUJHQFHV KRVSLWDOLQUHV TXH EpQplLF
PrPH OH SKDUPDFLHQ SHXW MRXHU XQ U{OH GLUHFW GDQV OD S|
H[HPSOH ORUV GH UpDQLPDWLRQ 8Q TXHVWLRQQDLUH PHQp GD
GHV SDWLHQWY DYHF GHV WUDXPDWLVPHV DX[ (WDWV 8QLV HQ
SKDUPDFLHQV SDUWLFLSHQW DX[ UpDQLPDWLRQV HQ FDOFXODGC
DSSRUWDQW GHV LQIRUPDWLRQV VXU OHV PpGLFDPHQWV !
HQ GRQQDQW GHV UHFRPPDQGDWLRQV VXU OHV FRPSDWLELO
SURSRVDQW GHV UHFRPPDQGDWLRQV GH PDQLQUH SURDFWLY]
SKDUPDFLHQV SDUWLFLSHQW j OD IRUPDWLRQ GHV pTXLSHV |j
UHFKHUFKH LQWHUGLVFLSOLQDLUH HW j OfDFFUPpGLWDWLRQ GHV

'"fXQ DXWUH F{Wp OH SKDUPDFLHQ SHXW DXVVL MRXHU XQ U{O}
FDWDVWURSKH /HV U{OHV GHV SKDUPDFLHQV SHXYHQW rWUH
JHVWLRQ GHV SDWLHQWV LQWpJUDWLRQ GHV UpSRQVHV DSS
FRRUGLQDWLRQ GHVQSROLWADXHS D SXE@MMDPWBPWSPWNILTXHV

FRQFHUQDQW OHV U{OHV GX SKDUPDFLHQV ORUV GH FDWDVWUR
3XLV HQ FHWWH PrPH RUJDQLVDWLRQ D pGLWp GHV JXLGF
SKDUPDFHXWLTXH HQ FDV GH FDWDVWURSKH &HV UHFRPPDQGD
UHVSRQVDELOLWpPY GHV SKDUPDFLHQV HQ'H DO XM p YPEWPLHHXW
UHFKHUFKHY UpFHQWHY DPgQHQW GHY GRQQpHV FR®S OpHP\HQWD
VLWXDWLRQV OHV SULQFLSDOHV WKFKHV GX SKDUPDFLHQ HC
ORJLVWLTXHV HW OH VRXWLHQ FOLQLTXH QpFHVVDLUH HQ FDV G
HQ PpGLFDPHQWYVY GYXUJHQFH HW OD SDUWLFLSDWLRQ R®D JHVW
DX VHLQ GH O&K\SWMD®HUQLqUH DQOKRIOD SDOGYPHL® DYDQW G
PDQLqUH FRQFUQWH FHV U{OHV 'fDLOOHXUV SOXVLHXUV SXEOL
FOpV GDQV OD UpSRQVH | FHVOWH HF WDDLAWHUHNVQ IOMIYLEKDUPDFLHQV
G€ JDUDQWLU OTDSSURYLVLRQQHPHQW HQ PpGLFDPHQWV SUp
FKHUFKDQW GHV DOWHUQDWLYHV 'X F{Wp FOLQLTXH OHV SKDU
PTXLSHV PpGLFDOHV HW VRLIJQDQWHY HQ DSSRUWDQW OHXUV FR
WUDLWHPHQWY H[SPULPHQWDX[ GX &29,' OHXU pYLGHQFH GD
VPFXULWp GHSPEWRIELSDQW j OfpODERUDWLRQ GH SURWRFROH)
WUDQVPLVVLRQ GTLQIRUPDWLRQV FRQFHUWYD GWD OMYFLAHE\LFR E
pJDOHPHQW SULV SDUW j OJRSWLPLVDWLRQ GHV WUDLWHPHQWV
GIDGPLQLVWUDWLRQ DOWBOQ@WDWHXHVOHY SKDUPDFLHQV FRPPXC
GHV SURIHVVLRQQHOV GH VDQWp GLVSRQLEOHV HQ WRXW WHI
SPULRGH GH FULVH LOV RQW GRQF MRXp XQ U{OH LPSRUWDQW
WKFKHV RQW pWp PRGLILpHV RX pWHQG3HV H{B © 8 CFHH UKD L(@AD W\
OHV SKDUPDFLHQV RQW EpQplILFLp GYDVVRXSOLVVHPHQW OH
PpPGLFDPHQWY LQMHFWDEOHY GH SURSRVHU GHV VXEVWLWXWL
SDU OH SUHVFULSWHXU RX GH GpOLYUHU GHV PpGLFDPHQWYV VDC

/HV U{OHV GX SKDUPDFLHQ GDQV FHV VLWXDWLRQV VRQW GpFUL
WUqV YDULpVY FRPPH PRQWUp GDQV OH WDEOHDX

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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7TDEOHDX 5{OHV GX SKDUPDFLHQ HQ FDV GH FDWDVWURSKH GpFULW GDQV OD

'RPDLQH 5{OHV GX SKDUPDFLHQ S5pIlpUHQFF

$VVXUH OD GLVSRQLELOLWp GHV F
FULVH

$FKDWPRIBVYFDPHQWY GLVWULEXW|
*HVWLRQ GHV GRQV

*HVWLRQ GHV SpQXULHYV

*HVWLRQ GX VWRFNDJH GH OD GLV
*HVWLRQ ORJLVWLTXH GLVWULEX)
$SSRUW GH FRQVHLOV SKDUPDFRW
LQGpVLUDEOHV LQWHUDFWLRQV
BXEVWLWXWLRQ WKpUDSHXWLTXH
3UpYHQWLRQ GH OJDXJPHQWDWLR
'LPLQXH OH ULVTXH GHV HU @QNXUW
FHV VLWXDWLRQV

'LVSHQVH GHV PpGLFDPHQWYV
3UHVFULW GHV PpGLFDPHQWYV
ORQLWRUH OD VpFXULWp HW OfHII
'pYHORSSHPHQW GH JXLGHOLQHYV
9DFFLQDWLRQV

$GDSWDWLRQ GX IRQFWLRQQHPHQ
3DUWLFLSDWLRQ DX[ DFWLYLWpV (
*HVWLRQ GHV DQDPQRYB Y F® MQIWY
7ULDJH GHV SDWLHQW YV S3H PR HEVH
3DUWLFLSDWLRQ JNV VEHR/® IGH V] ©OWD.
PPpGLFDOHV H[ 5pDQLPDWLRQ
BRXWLHQ SKDUPDFHXWLTX{REBOQWI
HFWL 3DUWLFLSDWLRQ | OD FRQBXMWRH C
FULVH

)DEULFO )DEULFDWLRQ GH PpGLFDPHQWV D
SHFKHUFKHV GDQV OHV VRLQV GLL
GpYHORSSHPHQW GH SURWRFROH
LPSOpPHQWDWLRQV LQFOXVLRQ G
FRKRUWHV (GIRFRO@PMN GHHW F
SHFKHUFKH GD QW ODNVOLRRIS Y MWL TOXH
FDWDVWURSKH VXU OHV FKDVQHYV
U{OHV GHV SKDUPDFLHQV GDQV FF
SHFKHUFKH VXU OJDGDSWDWLRQ C
OHXU VpFXULWp HW DGpTXDWLRQ |
PGXFDWLRQWLOHXDWLRQ
3DUWLFLSDWLRQ j OPDWHDRKRMHWHAE K KF
H[HPSOH SDU OD SXEOLFDWLRQ Gt

$VVLVWDQFH SKDUPDFHXWLT /RILVWLTX

c| 3KDUPDFQHQLTXH

—

5SHFKHUFKH

(Q OT($+3 D SXEOLp XQ GRFXPHQW VSpFLILTXH SRXU OHV
GIXUJHQFH &HOXL FL VRXOLJQH TXH OH SKDUPDFLHQ KRVSLWTE
SRXU XQH UpSRQVH HIILFDFH DYDQW HW SHQGDQW XQ pYPQHPHQ

'DQV GIDXWUHV FDV OH SKDUPDFLHQ VH UHQG GLUHFWHPHQV
KXPDQLWDLUH RX HQ UpSRQVH j XQH FULVH &H SRLQW HVW VR)
GH SOXV HQ SOXV GH SKDUPDFLHQV HQJDRAR BVHYVQERKMQRUIOK

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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21* KXPDQLWDLUHV VRQW HQYR\pV VXU SODFH ORUV GHV JUD(
DORUV GH FRRSpUHU DYHF OHV pTXLSHV PpGLFDOHV /HV U{OHYV
GpFULWY GDQV OH WDEOHDX

7TDEOHDX 5{OHV GX SKDUPDFLHQ VXU OH WHUUDLQ VHORQ OD OLWWpUDWXUH

5{OHV GX SKDUPDFLHQ GH WHUUD &RQWH[WH S5plpUHC(

'PSORLHPHQW GH \SXRODUWDIEOH 2XUDJDQ .DWULQI

.LWGIXUJHQFH

SUHVFULSWLRQ 2XUDJDQ 6DQG\
7TUHPEOHPHQW GF
-DSRQ

'LVSHQVDWLRQFGIRPWHW@WELGLUHFWEF 2XUDJDQ 6DQG\

YLEWLPHV TUHPEOHPHQW G¢FH
-DSRQ

$FFqV DX[ PpGLFI/RVH@WAL HHOV SR X

UpIXJLpV

SURPRWLRQ GH OTXWLOLVDWLRQ
DQWLELRWKRXH®HGLFDPHQWY OH
DGpTXMWEBXFWHR@OIODGLHYV WUDC
LOQIHFWLHEXHAMWHR QW GBI XJLpV VXU
OTXWLOLVDWLRQ GHV PpGLFDPHQ

0DOJUp WRXW OD OLWWpUDWXUH UHVWH HQFRUH OLPLWpH FR(
GDQV OHV FRQWH[WHV SDUWLFXOLHUV GYDLGH KXPDQLWDLUH
LQILUPLHUV SRXU OHVTXHOV GLYHUVHV pWXGHV GpFULYDQW OH
PWp SXEOBRMUIWDQW 0206 D GHSXLV SXEOLp GHV UHFRP
FRQFHUQDQW OH U{OH GX SKDUPDFLHQ GDQV XQ V\VWgPH GH VD
PpPGLFDPHQWY HW SUpYHQLU OHV PDODGLHV 'H SOXV 09206
SURIHVVLRQ GDQV OHV pTXLSHV GH/ H BEW p PIDFW HQ QDWW RFQ D\WpH
IDLVDQW SDUWLH GHV pTXLSHV GDQV OHV PLVVLRQV KXPDQ
UHFRPPDQGpP TXIXQ RX GHX[ SKDUPDFLHQV IDVVHQW SDUWLH Gt
3DU DLOOHXUV FH SURIHVVLRQQHO SHXW DSSRUWHU VHV FR
GIXUJHQFH TXH SRVW FDWDVWURSKH HW VXUWRXW V{DVVXU
PpGLFDPH@MY UHFRPPDQGDWLRQV VRQW pJDOHPH@®SKYMWSIULVHV
TXL SUpFLVHQW TXH OHV SURIHVVLRQQHOV GH VDQWp QpFHVVDI
OHV LQILUPLHUV OHV WHFKQLFLHQV GH ODERUDWRLUHV HW O
PLQLPDX[ GpFULWV GDQV FH GRFXPHQW FRQFHUQHQW pJDOHPH
PpGLFDX[ HW FLWHQW OHV SKDUPDFLHQV FRPPH PHPEUHV j S
VDQWp

3RKU SDOOLHU j FH PDQTXH GH GRQQPHV XQH pWXGH EUpPVLOLHQ
U{OHV GX SKDUPDFLHQ GDQV OH FRQWH[WH KXPDQLWDLUH &HW\
OLWWpPUDWXUH FRPSOpWpH SDU GHVY HQWUHWLHQV DYHF SURIH
UHVVRUWLU TXH OHV SKDUPDFLHQV SHXYHQW LQWHUYHQLU GDQ
OH WDEOHI™ FRQWUH OH U{OH GX SKDUPDFLHQ FOLQLFLHQ H\
GRPDLQH KXPD@ELWRLUXH OD OLWWpPUDWXUH DLW GpPRQWUp XQ
PPpGLFDWLRQ JUKFH j OD SUpVHQFH GH FHWWH SURIHVVLRQ KRUV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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7TDEOHDX 5{OH GX SKDUPDFLHQ GDQV O DLGH KXPDQLWDLUH

5{OHV GX SKDUPDFLHQ GDQV OfDLGH KXPDQLWEC 5plpUHQ

$VVXUHU OD GLVSRQLELOLWpPp GHV PpGLFDPHQW
BWRFNHU HW VpFXULVHU OHV PpGLFDPHQWYV HW
HQGURLW VpFXULVp RUR\D QLR QVVDRBE LKOW W p
'LVSRVHU GH PpGLFDPHQWY HW GLVSRVLWLIV Py
'LVWUIGHM BpGLFDPHQWY VHORQ OHV ERQQHV S
*pUHHW GGRQV VHORQ OHV UHFRPPDQGDWLRQV Gl
$GPLQLVWUHU HW GLVSHQVHU HQ UHVSHFWDQW
FRPSUPpKHQVLRQ GX SDWLHQW IRUPHU OH SHUV
3UpSDUHU HW DGPLQLVWUHU GHV PpGLFDPHQW\
6YDVVXUHU GH OfpOLPLQDWLRQ VEUH GHV PpGL
$VVXUHU XQH JHVWLRQ HIILFDFH GH O DHSKITFWLD
OLVWH GHV PpGLFDPHQWY HVVHQWLHOV XWLOL
DOPMEUREERQ®QYDLVVDQFH VXIILVDQWH GX SDWLF
FRQQDLVVDQFHVY FOLQLTXHV GHV SURIHVVLRQQ
ODLQWRIMQPRPOLEBHWWFFRQQDLVVDQFHYV GHV SURIHV
i GHV pYDOXDWLRQV SPULRGLTXHV TXL SHUPHW'
IRUPDWLRQ 'LVSHQVHU GHV IRUPRMEHRQV UpJXC
&RQWULEXHU j DPpOLRUHU OTHIILHF\W FG& M ¥ BBQXWH \
3URPRXYRLU OD VDQWp

$VVXPHU XEOUQQH XH

/JHV HQWUHWLHQV IRQW UHVVRUWLU TXYDFWXHOOHPHQW SRXU
SUpSDUDWLRQ HW GIDGPLQLVWUDWLRQ GHV PpGLFDPHQWYV SDU
LPSRUWDQWH GHV DFWLYLWpV VXU OH WHUUDLQ /H SKDUPDFLH
rWUH OH SURIHVVLRQQHO GH OD VDQWp DSSURSULp SRXU IR
GLVSHQVDWLRQ DX[ SURFPGXUHV HQ OLHQ DYHF OH PpGLFDPHQ
FHFL UHVVRUW SHX 8QH UDLVRQ pYRTXpH VHUDLW GXH j OD E
OYH[SPULHQFH GHV SKDUPDFLHQV H[SDWULpPV SHXW DLGHU j DPp
GX SHUVRQQHO GH VIBIQWPKDBFDPLHQV VHORQ FHWWH pWXGF
GLIIpPUHQWY GRPDLQHV GH OJDLGH KXPDQLWDLUH FRPPH OD QXMW
FKLUXUJLFDX[ OD VDQWp GHV UpIXJLpVY OHV SRSXODWLRQV DW\
GH FKROpUD HW FHFL GDQV SOXVLHXUV W\SHV GH FULVHV FR
JRQHV SRVW FRQIOLWY OD VDQWp GHV &HWMHY pHWX GH1 \F RIGA D R} W \
LQYHVWLIJDWLRQV IXWXUHV VRQW QpFHVVDLUHV SRXU PRQWUF
SDUWLFLSDWLRQ GHV SKDUPDFLHQV DX[ PLVVLRQV KXPDQLWDI
OLPLWpPHV 'H SOXV FHV LQYHVWLJDWLRQV GHYUDLHQW FRQVLG
GIDLGH KXPDQLWDLUH HW OD SODFH GX SKDUPDFLHQ FOLQLFLHC

&HV U{OHV VRQW UHWURXYpV GDQV OHV GpILQLWLRQV GHV WKF
WDQW | 06) TXYj 36) YHLOOHU DX[ ERQQHV SUDWLTXHV GH Grp
HQFDGUHU OH SHUVRQQHO HQ FKDUJH GH OD JHVWLRQ TXRWL
WpPRLJQDJH GIXQ SKDUPDFLHQ GH 06) GpF U L\W OHW FPRRYUR QY HA
OD JHVWLRQ GH OD SKDUPDFLH OH FRQVHLO DX[ PpGHFLQV HW
OYDSSURYLVLRQQHPHQW DLQVL TXH OD IRUPDWLRQ GHV SKEC
SURIHVVLRQQHOV GH OD VDQWp GDQV OH GRPDLQH GH OD J
SKDUPDFRWKpUDSLH (Q WDQW TXH SKDUPDFLHQ FRRUGLQDWHX

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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XQH SKDUPDFLH SRXU XQH PLVVLRQ GY{XUJHQFH &KH] 06) OD
EXGIJHW OH SOXV LPSRUWDQW

'LPHQVLRQ SKDUPDFHXWLTXH

JHV VLWXDWLRQV GYXUJHQFH GHPDQGHQW XQH DGDSWDWLRQ
FRQWH[WHV SDUWLFXOLHUV HW DX[ FRQWUDLQWHY GX WHUUDLQ
YDOXH GDQV FH GRPDLQH 4XH FH VRLW HQ PLOLHX SUp KRVSL)\
KXPDQLWDLUH OD SUREOpPPDWLTXH GX VWRFNWJAHGH VP PpHG LHFD F
(XURSH /HV PpGLFDPHQWY GRLYHQW HQ SULQFLSH rWUH VWRFU
JDUDQWLU OJHIILFDFLWp HW OD VpFXULWp GJHPSORL (Q HIIHW

OD WHPSpPUDWXUH j OD OXPLQUH | OfKX&HGWEhQ\D P pHBIL FD P ¢
VXELVVHQW SOXV TXH GIDXWUHV XQH GpJUDGDWLRQ GXH DX[ YD
H[HPSOH OYDGUPQDOLQH FH TXL SHXW 0BQKNHIUHMNV HPHXQW H K
UHFRPPDQGDWLRQV GH VWRFNDJH GHV PpGLFDPHQWYVY QH SHXY]
PLOLHX SUp KRVSLWDOLHU RX KXPDQLWDLUH &JHVW SRXUTXRI
WHUUDLQ LO HVW SDUIRLV SRVVLEOH GH VWRFNHU FHUWDLQ
WHPSpUDWXUH UHFRPPDQGpPH SDU H[HPSOH GHV PpGLFDPHQWYV

f& SHXYHQW rWUH FRQVHUYpV j WHPSpUDWXUH DPELDQWH HQ T
GH FHX[ FIH PrPH SULQFLSH HVW pJDOHPHQW pWXGLp GDQV
KXPDQLWDLUHV SRXU DPpOLRUHU SDU H[HPSOH OfDFFqV DX]
YDFFLQDWLRQ GH PDVVH 8Q FRQFHSW GH FKDVQH GH WHPSpUD
rWUH XWLOLVp SRXU IDYRULVHU OYDFFqV j OD YDFFLQDWLRQ G
UHFXOpHV &HWWH IOH[LELOLWp SHUPHWWUDLW GH VIDIIUDQFK
UplULJpUpH SRXU OHV GHUQLQUHV pWDSHV GH {QUE QWS8R UGH W X
GRQQpPHV GH 0206 PRQWUHQW TXH OD VHQVLELOLWp GHV YDFFL
PRLQV LPSRUWDQWH 3DU H[HPSOH OH YDFFLQ RUDO FRQWUH C
FRQWUDLUHPHQW | FHX[ GH OD GLSKWPpULH &H{V OO P $ DAPLFAGQHN ¥
SHUPHWWUDLHQW GH OLPLWHU OHV FREWV IDFLOLWHU OJDFFqV

'H PDQLQUH JpQpUDOH OHV IRUPHV JDOpPQLTXHV OLTXLGHV SDL
PRLQV VWDEOHV DX[ FKDQJHPHQWYV TXRXWHVRLRURDQVBKMVVL)
GIXUJHQFH TXRWLGLHQQH HQ PLOLHX SUp KRVSLWDOLHU RX KR\
VRQW IDYRULVpHV /IDGPLQLVWUDWLRQ SDUHQWpPUDOH HVW VI
GYDFWLRQ UDSLGH XQH SKDUPDFRFLQPWLTXH OD SOXSDUW GX
PPWDEROLVDWLRQ SDU SUHPLHU SDVVDJH KpSDWLTXH &HWWH °
SDWLHQWY LQFRQVFLHQWY RX LQFDSDEOHV GI{XWLOLVHU OD YR
QpFHVVLWH XQ JHVWH LQYDVLI DXJPHQWDQW OH ULVTXH LQIH
VRXYHQW SOXV JUDYHV OH ULVTXH GYDQDSK\OD[LH HVW SOX
FRPSOLFDWLRQ ORFDO H[WUDYDVDWLRQ HWF /D YRLH LQWUL
YRLH VHUW SULQFLSDOHPHQW GDQV OHV FDV Re OHV DFFQV YHLC
GLIILFLOH /D ELRGLVSRQLELOLWp GHV PROpPFXOHV SDU YRLF
SDUDPQWUHV FRPPH OfpWDW GH OD PXTXHXVH QDVDOH OD PRG
GYpSLVWD[LV OD SULVH GH YDVRFRQVWULFWHXUV DLQVL TXH
FRQFHQWUDWLRQ HW GX YROXPH DGPLQLVWUp 3DU H[HPSOH O
HQ XUJHQFH SRXU XQH DQDOJpVLH DYHF GX IHQWDQ\O RX SI
NpWDPLQH
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3DU DLOOHXUV OHV FRQGLWLRQV FOLPDWLTXHV UHQFRQWUpHYV
SK\WLRORJLTXH FRPPH ORUV GH SULVH HQ FKDUJH GH SDWLHQW
8QH UHYXH GH OD OLWWpUDWXUH PHW HQ pYLGHQFH TXH OfXW
FKH] OHV SDWLHQWYV H[SRVpPV j GHV WHPSpUDWXUHV H[WUrPH
WURXEOHV FDUGLRYDVFXODLUHV (Q HIIHW OHV DQHVWKpVLTXH
SHXW HQWUDYHU OD WKHUPRUpJXODWLRQ GpMj LPSDFWpH SDU
FKDOHXU H[WUrPH GHV K\SRWHQVLRQV SURIRQGHV SHXYH(
YDVRGLODWDWLRQ SpULSKpULTXH /HVY WHPSpUDWXUHV H[WU
LQWHUYHQDQWY 3DU H[HPSOH OH IURLG H[WUrPH SHXW LPSDFV
SOXV LO SHXW SURYRTXHU GHV WURXEOHV GH PpPRLUH RX XQH

'H SOOMDFFqV DX[ PpGLFDPHQWY HVW XQ SUREOQPH FOp GDQV C
HVW LPSDFWp SDU SOXVLHXUV SUREOpPPDWLTXHV H[SRVpHV F
PpGLFDPHQWHX[ VRQW PRGLILpY ORUV GH VLWXDWLRQV G{XUJ
PpGLFDPHQWY XVXHOOHPHQW XWLOLVpV SDU OD SRSXODWLRQ
EHVRLQV LPSRUWDQWY GH FHUWDLQHV FODVVHV PpGLFDPHQW
SHXYHQW SDU H[HPSOH FRQFHUQHU OHV PpGLFDPHQWV FD!
DQWLGRXOHXUV DQHVWKpVLTXHV VROXWpV GH UHPZIROAWVVDJH
SHUPHWWUH XQH UpSRQVH UDSLGHPHQW TXL VRLW UDWLRQQH
01206 D GHSXLV HQFRXUDJp OD VWDQGDUGLVDWLRQ GHYV
PpGLFDX[ QpFHVVDLUHV 3RXU FH IDLUH GHV NLWV LQWHU DJHQ
UpSRQGUH SDUWLFXOLqQUHPHQW DX[ VLWXDWLRQV GIXUJHQFH
SHUVRQQHV SHQGDQW PRLV ,0V VH FRPSRVHQW GH X C
PpPGLFDPHQWY HW GLVSRVLWLIV PpGLFDX[ HVVHQWLHOV SD
VXSSOpPHQWDLUH TXL QH SHXW rWUH XWLOLVpH TXH SDU GH\
FRQWLHQQHQW GHV PpGLFDPHQWY HW GHV GLVSRVLWLIV PpGLFC
OfJLQWHUYHQWLRQ VDQLWDLUH /Y206 HVW OH SULQFLSDO IRXU:
DJHQFHV HW GH NLWV GH OXWWH FRQWUH OHV PDODGLHV QRQ
JHVWLRQ GHV GLDUUKpHV GHV WUDXPDWLVPHV HW DXWUHV /
SRSXODWLRQ )18%$3 HVW OXL OH SULQFLSDO IRXUQLVVHXU
UHSURGXFMLEMW GH FHV NLWV HVW GYDYRLU j GLVSRVLWLRQ ¢
FRUUHVSRQGDQW OH SOXV SRVVLEOH j FHOOHV QpFHVVDLUHV
UXSWXUHV GH VWRFNV HW OHV SHUWHV 'H SOXV XQ DXWUH RE
FKRL[ HW OJXWLOLVDWLRQ GHV PpGLFDPHQWV VpOHFWLRQQp"
HVVHQWLHOV HW DLQVL SUpPYHQLQ BIDHWK UODUSUREBDEWLRBABY SD\
IDLEOHV RX LQWHUPpPGLDLUHY RQW DGRSWp XQH OLVWH GHV Pp(
GH OD OLVWH GHV PpGLFDPHQWVY HVVHQWLHOV SURSRVp SDU
PpGLFDPHQWY QpFHVVDLUHV GRQW OHV SRSXODWLRQV GHYUDL
'f{DLOOHXUV 06) PLOLWH DFWLYHPHQW SRXU UHQGUH GLVSRQLE
SUL[ DERUGDEOH HW D FUpp HQ OD FDPSDJQH GIDFFqV DX[ Pj

(Q (XURSMURPIHDQ $VVRFLDWLRQ RI +R$$8WBORSRVUP XBIH VO \
HXURSPHQQH GHV PpGLFDPHQWY G XUJHQFH (/(0 SRXU DLGHU ¢
FRQVWLWXHU HW JpUHU OHXUV VWRFNV GH PpGLFDPHQWYV GYX!
FKDUJH GHV SDWLHQWYV G DRV RHV O/LLWWKHD \B HRQP GLFDPHQWYV G X
VXU OD OLVWH GHV PpGLFDPHQWYV HVDHGWRSRWLVEIHR @ G

LQWHUDJHQFHWW FHOOH GX NLW SRXU OHV P D ODEW HMWV Q ROQG DVSMD ik
SRXU UpSRQGUH DX[ VLWXDWLRQV GI{XUJHQFH HW GH FDWDVWU/|
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VRXV IRUPH GH PRGQgOH ([FHO SRXU SRXYRLU IDFLOLWHU OHXU
PPGLFDPHQWY VWRFNpV HW SHUPHWWUH GYDGDSWHU OHV TXD
HVWLPpV SDU FKDTXMQK{EHWEHRQWH[WH OHV GRQV LQDSSURSUL
FROQVWLWXHQW XQ DXWUH SUREOQGPH PDMHXU 3RXU \ IDLUH IDF]
GHV JXLGHOLQHV UpJXODQW FHWWH SUREOpPPDWLTXH GRQW OL
FHFL VXLWH j GH QRPEUHX[ FDV GH GRQDWLR®V OBGDSSBRYU
PPGLFDPHQWY QH VRQW VRXYHQW SDV DGDSWpV DX[ EHVRLQV
SHUWLQHQFH GH OD VSpFLDOLWpP OHXUV GDWHV GTJH[SLUDWLRQ
PrPH SDUIRLV GpMj SpULPpVY OH SHUVRQQHO PpGLFDO QH FRQQ
OD ODQJXH QYHVW SDV FRPSUpPKHQVLEOH SRXU HX[ OHV VX
HQUHJLVWUpPHV GDQV OH SD\V OD TXDOLWp QJHVW SDV WRXM
GRQDWHXU OHV UgJOHV ORFDOHV QH VRQW SDV UHVSHFWpHV

SRXU OHV SD\V UHFHYHXUV GRQW GHV SUREOQPHV ORJLVWLTX
KXPDLQHV GLVWULEXWLRQ GHVWUXFWLRQ HWF HW GHV FRE\
PpGLFDPHQWY QRQ XWLOLVpV HQFRXUDJH OH PDUFKp GRLU O0DC
SODFH FH SUREOQPH QH WHWWWH[BSOMD U DSUQV OH W\
,QGRQpPVLH T WRQQHV GH PpGLFDPHQWY RQW pWp GRQQpV G
LQDSSURSULpV /fpOLPLQDWLRQ GHV PpGLFDPHQWYV QRQ XWLOL
GT(XUR j OY,QGRQpPVIH GHSK@H¥W DLQVL TXH FHOOHV GH OD )
,QWHUQDWLRQDOH 3KDURBRRHXWQW XGH\),BHFRPPDQGDWLRQV VXU
PpGLFDPHQWY HW SUpFLVHQW TXH OHV GRQDWLRQV GRLYHQW
UpSRQGHQW DX[ UHFRPPDQGDWLRQY LQWGYXPBWLRBIEOHY XQH U
PWXGLDQW OfDGpTXDWLRQ GHV GRQV SXEOLpV GDQV OD OLWW,|
XQH SpULRGH DOODQW GH i ,O0 HQ UHVVRUW TXH OHV GR
SOXV VXVFHSWLEOHV GH GpYLHU GHV UHFRPPDQGDWLRQV GH O
WHUPH &HWWH UHYXH FRQFOXW TXH OHV GRQV GH PpGLFDPHQ
EpQpILTXHV SRXU OHV SD\V UHFHYHXUV &JTHVW SRXUTXRL LO HV
GLUHFWLYHV GHSXI2AWERUV OHV JXLGHOLQHV GH 07206 RQW p\
GIDSSRUWHU GHV DPpOLRUDWLRQV WLUpHV GH UHWRXUV GYHI:
SXEOLpPH HQ

3DU DLOOHXUV ORUV GYDFKDWV ORFDX[ GH PpGLFDPHQWYV SDL
SUREOgQPH GH TXDOLWp SHXW rWUH UHQFRQWUp (Q HIIHW OH P
SDU GHV IDX[ PpGLFDPHQWY VXUWRXW GDQV OHV SD\V pPHUJHC(
SD\V j IDLEOHVY UHYHQXV RX LQWHUPpPGLDLUHYV XQ SURGXLW VXL
PpGLFDPHQWY VH UHWURXYHQW VXU OHV PDUFKpV GH UXHV V.
GDQV OHV K{SLWDX[V KKD  GmRODAPLHY GH YLOOH 7RXWHV OHV SI
PPGLFDPHQWHXVHY VRQW WRXFKpHY PDLVY SDUWLFXOLqQUHPHQW
6HORQ 06) GHV PpGLFDPHQWY VXU OH PDUFKp JORED!
FRQWUHIDoBRBWWH SUREOpPDWLTXH HQWUDVQH GRQF GHV S
PPGLFDPHQWY GH TXDOLWpP SRXU OHV SRSXODWLRQV HW SHXW F
IDYRULVHU OHV UpVLVWDQFHY DX[ DQWLELRWLTXHYV

$LQVL OH PpGLFDPHQW HVW XQ pOpPHQW FHQWUDO GH OD
UHSUpVHQWHQW GHV GplLY PDMHXUV SRXU OHV RUJDQLVDWLRQ
VHVY FRQQDLVVDQFHV SRXU JDUDQWLU OfDFFqV j GHV PpGLFDP
VIDVVXUHU GH OHXU VXLYL GX UHVSHFW GHV SURWRFROHV H]J
XQ U{OH pODUJL FRPPH FHOD HVW PLV HQ DYDQW GDQV OD OLW)
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SDUWLFXODULWpP GHV VLWXDWLRQV GITXUJHQFH OLpHV DXJ[ F
/IRUV GH FDWDVWURSKH OHV UHVVRXUFHV VRQW OLPLWpPHV QRYV
EOHVVpV HW DX[ GLIILFXOWpV GH UpDSSURYLVLRQQHPHQW /HV
GHV SURFpGXUHV WKpUDSHXWLTXHV pFRQRPHYV HQ WHUPHV GH L
GRLYHQW rWUH FKRLVLHV HQ FRQVpTXHQFH 'DQV FH FDGUH
VWDQGDUGY GH SULVHV HQ FKDUJH GRLYHQW rWUH DGDSWpV F
OLJQH GRLW rWUH VLPSOLILp DYHF FRPPH REMHFWLI GH VDXYHU
OHV SUREO9QPHV VHFRQGDLUHYV PDNWPOUM FR Y RWRCGH ESXQRINY HOWMH H (
FKLUXUJLH DYHF GHV RSpUDWLRQV UDSLGHV SULRULVDQW OD
O KpPRVWDVH HW OH QHWWR\DJH GHV SODLHV J/HV VRLQV Gpl
GIDFFpOpUHU OHV SULVHV HQ FKDUJH HW GH GLPLQXHU O XWLO
OD GLIIXVLRQ GH SURFpGXUHV VWDQGDUGLVpHVY WHOOHV TXH
SULPDLUH UHWDUGpH GHVY SODLHV RX O XWLOLVDWLRQ G DWWH
LOGXLUH XQH GLPLQXWLRQ PDUTXpH GH OD PRUWDOLWpP HW GHYV
OHV SHUVRQQHV D\DQW XQH IRUPDWLRQ OLPLWpH SHXYHQW GI
SURFpGXUHV VLPSOHV 'f{DXWUH SDUW OH PDWpPULHO SUpYX SRX
DILQ GITrWUH UpXWLOLVp OHV VRLQV VRQW UDWLRQDOLVpPpYVY OH
$XVVL XQH SOXV JUDQGH LQGXOJHQFH SDU UDSSRUW DX[ QRUP|
FKH] OHV SDWLHQWY HW SHUPHW G{RSWLPL¥HUWDXWN\O IGWD \W H
SUREOpPDWLTXHYVY VRQW pJDOHPHQW UHWURXYpHV ORUV Gfp'
OILQWHUYHQWLRQ HQ SUp KRVSLWDOLHU OLHX VXU OHTXHO C
DSSRUWHU XQH SUHPLqQUH DLGH DYHF OHV UHVVRXUFHV j GLVSR)

(Q UpvVXPp OHV FDWDVWURSKHYVY DX VHQV ODUJH REOLJHQW j FKI
OMTpYROXWLRQ UDSLGH GH OD VLWXDWLRQ &HOD D XQ LPSDFW
FRPSpWHQFHY UHTXLVHV HW OHVY FKDQJHPHQWY GH SUDWLTXHYV

3UpSDUDWLRQ j XQ pYpPQHPHQW PDMHXU

,PSRUWDQFH GH OD SUpSDUDWLRQ

6XLWH DX[ DWWHQWDWY GX VHSWHPEUH DX[ (WDWV 8QLV
FRPPHQFp j VILQWPUHVVHU GH SOXV SUQqV j OD SUpSDUDWLRQ H
XQH FDWDVWURSKHQIXWHKWH ORUV GTXQ pYpPQHPHQW PDMHXU FK
OD VDQWp GRQW OHV SKDUPDFLHQV SHXW OHV SUREOQPHV HC
SRXU \ IDLUH IDFH 3RXU FHFL LOV GRLYHQW GpILQLU OHV U
FRQFHSWV QpFHVVDLUHV SRXU OHV DWWHLQGUH HQ SHUPHWWI
SRXU OHXU DSSOLFDWLRQ VDFKDQW TXJDXFXQH FDWDVWURSKH

8QH SUpSDUDWLRQ DGpTXDWH DX[ FDWDVWUR S KWHVDHNWHP i QVOMH R F
SROGH OD ),3 3O0XVLHXUVY UHFKHUFKHY UpFHQWHY WHQWHQW
QRXYHOOHVY GRQQpHV VXU OH VXMHW HW DSSXLHQW OHV Ut
/I TLPSRUWDQFH GYXQH WHOOH SUpSDUDWLRQ DX QLYHDX SKDUF
JHVWLRQV GH FULVH FRQFUqgWHVY FRPPH ORUV GH OD UpFHQWH H

3DU DLOOHXUV OD FRPPXQLFDWLRQ HVW XQ GHV pOpPHQWYV LPS
ERQQH FRPPXQLFDWLRQ SHUPHW GITDPpOLRUHU OD FRPSUpKHQ
GIDXWDQW SOXV TXH OD VLWXDWLRQ HVW VWUHVVDQWH FR

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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PDMHXUOOH GRLW pJDOHPHQW rWUH LQFOXH GDQV OD SUpSDUDYV
GH PDQLqUH DSSURSULpH GDQV FHV VLWXDWLRQV &HFL GITDXWI
SRLQW VRXYHQW UHOHYp FRPPH LQVXIILVDQW ORUV GYH[HUFLF
FULVHQ HIIHW OD FRPPXQLFDWLRQ GDQV FHV VLWXDWLRQV HVYV
WHPSV QRUPDO ,0 HVW GRQF HVVHQWLHO TXTHOOH VRLW PHQ
VXSSRUW PR\HQ VRLW HQ DGpTXDWLRQ DYHF VHV GHVWLQDWDLU

/D FRPPXQLFDWLRQ VWUXFWXUpH SHUPHW GH GLPLQXHU OHV HU
HW OfDWWLWXGH GHV/ TREMGIFBRWYDSWH QU SD | HYEL OG WOP p®H. RC
[WUDQVPIGAMIRQUPDWLRQV HQ IDYRULVDQW OfpFKDQJH GH UH
PDQLqQUH FRQWLQXH HW FRPSUpKHQVLEOH SRXU WRXV /D FRPP
GHV SULQFLSHV VLPSOHV WHO TXH OD TXLWWDQFH GH WUL
FRPSUpPKHQVLRQ HW OB GpPW&RGBWKLISDPIBYDP3I6WUDWHILHY DQG 7
WR (QKDQFH 3HUIRUPDQFH D QH/ VDYWL HQMW péD IGIBMQYV FHUWDLQV
DWWHLQGUH FHV REMHFWLIV (OOH SURSRVH GIXWLOLVHU GHV |
OD FRPPXQLFDWLRQ GRQW HQWRK6®HIWUHY DEJGREYE 6LWXDV
&RQWHBBWNJUREOSUpPFEVWHRQP HEGWRPPDQGEHRRRMHQGDWLRQ DQ
\QWKGWAXHVW &H V\VWgPH SHUPHW GH VWUXFWXUHU HQ TXDW|
GILQIRUPDWLRQV FULWLTXHV GHPDQGDQW XQH DFWLRQ LPPpGLLE

8Q DXWUH DVSHFW LPSRUWDQW GDQV OD SUpSDUDWLRQ SKDU
PpGLFDPHQWYVY (Q HIIHW XQ VWRFN FDWDVWURSKH SUpGpILQL G
GLVSRVLWLRQ GDQV OHV SKDUPDFLHV ,0 D SRXU EXW GIrWUH G
PDMHXU RX GH FDWDVWURSKH &HV VWRFNV SHUPHWWHQW GH
UpSRQVH HQ FDV GH FULVH 3RXU TXH FHOD IRQFWLRQQH OHXI
GLIIpUHQWYV W\SHV GIpYpQHPHQWY SRVVLEOHV GH OHXUV LPSD
SDWLHQWY GDQV FHV VLWXDWLRQV HW GH OD SULVH HQ FKDUJI
FKDVQH GH UpDSSURYLVLRQQHPHQW GRLW rWUH SULVH HQ FRQ
SODQLILpH j OfDYDQFH ,0V GRLYHQW rWUH FODLUHPHQW LGHQV
DFFHVVLEOHV HQ WRXW WHPSV &HSHQGDQW LOV UHSUpPVHQWE
FRQVWLWXWLRQ OHXU VWRFNDJH HW OHXU PDLQWLHQ j MRXU

6LPXODWLRQ
/THQWUDVQHPHQW GHV SODQV FDWDVWURSKHV HVW HVVHQWL
SUpSDUDWLRQ &RPPH H[SOLTXp GDQV OH FKDSLWUH SUpFpGHC
JXLGHOLQHV GH WHVWHU HW H[HUFHU OHV SODQV FDWDVWURSK
DPpOLRUHW&HFL SHUPHW pJDOHPHQW GH YpULILHU OHV SURFpG
FRQWULEXDQW j OD VHQVLELOLVDWLRQ HW OfpGXFDWLRQ GX
VLPXODWLRQV IDYRULVHQW OfYDSSURSULDWLRQ GH FHV SURFpG)
OHV XWUEBLENW ILQDO HVW GRQF GYDPpOLRUHU OD SUpSDUDMW
SHUVRQQHO GH VDQWp SRXU PLHX[ UpSRQGUH OH MRXU Rs XQH
SULQFLSDX[ PR\HQV GH WHVWHU OfpWDW GH SUpSDUDWLRQ

RUJDQLVDWLRQ FRQVLVWH j HIITHFWXHU GHV H[HUFLFHV VSpFLIL
H[HUFLFHV VRQW LPSRUWDQWY SRXU SHUPHWWUH DX SHUVRC
FRPSpWHQFHVY HW GH WHVWHU DX SOXV SUqV GH OD UpDOLWp O
JHQUH GH VLWXDWLRQ HW DLQVL SUpPpSDUHU OHV SHUVRQQHV j O

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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3RXU FH IDLUH SOXVLHXUV PR\HQV VRQW GLVSRQLEOHV SRX!
DPpOLRUHU OHV FRQQDLVVE®RABDHSAXHp MRLSHWOTLQWHUYHQWLF
DPpOLRUHU OD SUpSDUDWLRQ j OD FDWDVWURSKH RXV OHV F
HQWUDVQHPHQWY SHXYHQW rWUH SURSRVpV VRXV IRUPH GYTH[H
GDQV XQ EXUHDX &HV W\SHV GJH[HUFLFHV SHUPHWWHQW GH W
SDUWLHV GX SODQ RX GX SHUVRQQHO SDU H[HPSOH OHV OHDGH
IDLUH VRXV IRUPH G&HWLPHX PRWIKRGH SpGDJRJIJLTXH HVW DFWLYH
EDVH VXU OYDSSUHQWLVVDJH '$SIXy PIWPS pPODHQA¥HY RQW PRQWU
H[HUFLFHV GH VLPXODWLRQ RQW XQ HI&HWWSKN LGVIH[NXELPH KD
VFgQH XQ VFpQDULR SHUPHWWDQW GH WHVWHU GH PDQLQUH R
UpSRQVH ,0V SUPVHQWHQW XQH SOXV JUDQGH SUR[LPLWp DYHF
UpSRQVH RSpUDWLRQQHOOH GDQ¥HN\WHQNLW RRGH FOH QWD ¥ PIQOV D J
HQ SUDWLTXH OHV FRQQDLVVDQFHV HW OB FRRRX®LBOQWLRRQGX
XQLTXH TXL SHUPHW GYpYDOXHU OD UpSRQVH GHV SURIHVVLRQQ
VLPXOpHV 3DU FRQWUH HOOH D OJLQFRQYpPQLHQW GH GHPDQGF
LPSRUWDQWHY WDQW SRXU OD SUpSDUDWDRQLPXB BRXRQVD PR G
XQH DXJPHQWDWLRQ GX VDYRLU JUKFH j XQH pYDOXDWLRQ SUp
FRQWU{OpH8Q DXWUH IRUPDW GYDSSUHQWLVVDJH SDU VLPXOD
OTXWLOLVPMSHR GRBPH pWXGH PHQpH DXSUQV GIpWXGLDQWV HQ
TXH OfXWLOLVDWLRQ GH FH IRUPDW SHXW DPpOLRUHU OHV F
PYPQHPHQW ELRWHUURULVWH

3RXU IDYRULVHU OYXWLOLVDWLRQ GH OD VLPXODWLRQ OD +DX
UHFRPPDQGDWLRQV SRXU OD SUDWLTXH GH FH W\SH G H[HUFLFH
&H JXLGH LQYHQWRULH OHV ERQQHV SUDWLTXHV j VXLYUH HQ P
DXWUHV LO UHFRPPDQGH GH VWUXFWXUHU OHV H[HUFLFHV GH
GPURXOHPHQW GX VFpQDUWROEBW GPEDOM LQHOOH pGLWp XQ JXL
SRXU OD PLVH HQ SODFH GYH[HUFLFHV GYXUJHQFH HQ PLOLHX K
GH VDQWp &H PDQXHO RULHQWH OHV SHUVRQQHV GpVLUDQW P*
FRQWH[WH ,0 SUpVHQWH GHV GRQQpHV SRXU SOXVLHXUV IRUPDYV
HQ SURSRVDQW OHV pWDSHV LQGLVSHQVDEOHV j VXLYUH SRXU O

'DQV OD OLWWpUDWXUH TXDWUH SRLQWV FOpV VRQW pYRTXpV
VLPXODWLRQ TXL VRLW SURGXFWLI OD SODQLILFDWLRQ O HQJI
HIITHW LO HVW LPSRUWDQW TXH OHV VFpQDULRV VRLHQW UpGLJ
PGXFDWLIBDU DLOOHXUV OHV GPEULHILQJV SRVW H[HUFLFHV PF
HVVHQWLHOV FDU LOV VXVFLWHQW OHXU UpIOH[LRQ HW OHV DLG
OHXUV DFWLRQV &HWWH SKDVH RIIUH GHV SRVVLELOLWpV FRQ)\
SRLQWY GIDPpOLRUDWLRQ SUpDODEOHPHQW LGHQWLILpPY ORUV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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6HORQ FHV GLYHUVHV UHFRPPDQGDWLRQV OHV H[HUFLFHV (
VXLYDQWYV

3UpSDUDWLRQ
D ,GHQWLILFDWLRQ GHV EHVRLQV SRXU GplILQLU OHV EXW
E 5pGDFWLRQ GX VFpQDULR OH VFpQDULR GRLW rWUH FR
F S3ODQLILFDWLRQ GH OfH[HUFLFH SRXU OH UHQGUH OH !
&RQGXLWH GH OfH[HUFLFH
D %ULHILQJ GHV SDUWLFLSDQWY TXL SHUPHW GH SRVH
FROODERUDWHXUV
E &4RQGXLWH GH OYH[HUFLFH j SURSUHPHQW GLW
F ORQLWRULQJ GHV DFWLRQV HIIHFWXpHV SDU OHV SD
UpSRQVH SDU OHV REVHUYDWHXUV DUELWUHV
3RVW H[HUFLFH
D 'pEULHILQJ GH OYH[HUFLFH DILQ GYDQDO\VHU GH PDQLc
] FKDXG LPPpGLDWHPHQW DSUqV OYfH[HUFLFH
E 'pEULHILQJ j IURLG SHUPHWWDQW GH IDLUH XQ UHWR
GDQV XQ GHX[LgPH WHPSV 7RXWHV OHV LQIRUPDWLR(
UpVXPpHY GDQV XQ UDSSRUW SRXU IDFLOLWHU OD PLV
QpFHVVDLUHY UHOHYpHV
F (YDOXDWLRQ GH OYH[HUFLFH FRQFHSWLRQ HW FRQ!
SDUWLFLSDQWYV

3RXU RULHQWHU OfpYDOXDWLRQ GHV H[HUFLFHV GH VLPXODWLR
TXL SURSRVH DX[ DUELWUHV GYIpYDOXHU TXDOLWDWLYHPHQW |
SDUWLFLSDQWYV j OD VLPXODWLRQ &HWWH pYDOXDWLRQ HVW
PHVXUDEOHV EDVpV VXU GHV GRQQpHV REMHFWLYHV 3RXU FH
POQXPpUpHV HW FKDFXQH HVW MXJpH FRPPH UpDOLVpH RX QRQ ¢
TXDOLWDWLYH OD UpDOLVDWLRQ GH FKDTXH DFWLRQ HVW QRW
XQH DFWLRQ LQVDWOQW ERDIHNVSEHUIRYPO@DHF W EFBRQVH H[FHOOHQV
FKDPS OLEUH HVW pJDOHPHQW SUpYX SRXU UHFXHLOOLU OHV F
FRXUV GH O H[HUFLFH 3RXU FRPSOpWHU OfpYDOXDWLRQ SDU DF

SRLQWYV IRUWV TXJLOV RQWDREGHRMP S W LSRLGWUYYHQW Gpl
DFWLRQV RX VXJJHVWLROXJGONP FORBRYWQRQE8H PHWWUH HQ SO
OHXUV REVHUYDWLRQV HW VHORQ OHXU DYLV G H[SHUW

'H PDQLQUH JpQpUDOH TXHOTXHV pWXGHV RQW PRQWUp OYLPS
UpSRQVH HW OHV FRQQDLVVDQFHV GHV SURIHVVLRQQHOV GH C
PWXGHV VH FRQFHQWUHQW VXU GHV SURIHVVLRQV FRPPH FH
DPEXODQFLHUV &HV pWXGHV VRQW UDUHPHQW HIIHFWXpHV YHL
GH OJLPSDFWS8®LQHML.EPQTXH GH GRQQpHY HVW GRQF SUpVHQW
OD SUpSDUDWLRQ GDQV OHV SURIHVYDRQV HS KSDWRD F KXW IQTLX Ht
SUpSDUDWLRQ GHV SKDUPDFLHV KRVSLWDOLQUHV j IDLUH IDFH
SHX GpFULW GDQV OD OLWWPpPUDWXUH FH TXL PHW HQ DYDQW XQ
EpQpILFH GYXQH SUpSDUDWLRQ 3RXUWDQW OHV HIIRUWV PHQp
OD SUpSDUDWLRQ j XQ pYpPQHPHQW PDMHXU RQW XQ LPSDFW GLU
GHV YLHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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$QDO\WH GHV ULVTXHYV

/TDQDO\WH GHV ULVTXHV GIpYpQHPHQWYV PDMHXUV RX GH |
LQFRQWRXUQDEOH SRXU GLPLQXHU OJLPSDFW GHV FDWDVWURS
OHV ULVTXHV HQ OHV SUpYHQDQW HQ GLPLQXDQW OHXUV IUpT
&HWWH pWDSH HVW GRQF HVVHQWLHOOH HW SHUPHW GH FLEOH
VHV JXLGHOLQHV FRQVHLOOH GH FRPPHQFHU SDU DQDHD\VHU OF
PrPH TXH OHV ULVTXHV H[WHUQHV HW OHV ULVTXHV LQWHUQHYV
FRPSWH

'H PDQLqQUH HQFRUH SOXV ORFDOLVpH OHV SURFHVVXV LQWHU
GpGLpV DX[ VLWXDWLRQV H[FHSWLRQQHOOHV RX URXWLQLQUHV
OHV ULVTXHV 3RXU DPpOLRUHU FHX[ FL SOXVLHXUV DSSURFKH
WDEOHBKX GHVVRXV FRPSDUH SOXVLHXUV GH FHV PpWKRGHV GRQ
'PIDLOODQFH GHV (IIHWV HW GHDQDX&JHLWREIHW p(I I$IFWY DQG &
$QDO\VLV )O@HWWH GHUQLgQUH PpWKRGH TXDOLWDWLYH HV\
VI\VWpPDWLTXHPHQW OHV GpIDLOODQFHV SRWHQWLHOOHV G XQ
DLQVL OHV SURFHVVXV FRPSOH[HV &RQWUDLUHPHQW j OD Pp\
'pIDLOODQFHY HW GHV)DIULBWWH $RGH (IIHFWV $QBIO\\SIOV(&)O0($

LQFOXHQW GDQV OfDQDO\VH OD FULWLFLWp /f$0'(& HVW XQ
SHUPHWWDQW G DQDO\VHU HW GH UpGXLUH OHV ULVTXHV OLpV j
LQWHUIDFH SDUWLFXOLqUH &HWWH PpWKRGH HVW EDVpH VXU X
SURFHVVXV SDU XQH pTXLSH PXOWLGLVFLSOLQDLUH (OOH FRUU
GH ULVTXH OHV SOXV FRPSOQWH / REMHFWLI HVW G DPpOLRUHU
SDU XQH DSSURFKH'pMMADIRBEBPYHQLWLDOHPHQW SDUFBWWRpH
POPWKRGH D HQVXLWH pWp XWLOLVpH SRXU UpGXLUH OHV ULV"
GDQJHUHEXMRXUG KXL HOOH D GpMj pWp XWLOLVpH DYHF VXFFq
OHV VHUYLFHV KR\RXLWDQVHWHWY SURFHVVXV GH SKDUPDFLH WHO
FKLPLRWKpHM) SLHHVWLRQ GHV PpGLFDPHQWYV

7TDEOHDX%RPSDUDLVRQ HQWUH GLIIpUHQWH PpWKRGHYVY G DQDO\VH GH ULVTXH

OpWKRGH &RPSOH[L 'HVFULSWLRQ $YDQWDJHV JLPLWDWLRQV

3UHOLPLQI OpWKRGH OpWKRGH TXD x3DV GRQQDLVVIx$QDO\VH PDFU
+D]DUG VLPSOH TXL SHUPHW @ GX SURGXLW SU GpWDLOV QRC
$QDO\VLV DQDO\VH PDF' GpWDLOOpP QpFl x'HPDQGH VRXY

HVW XWLOLVp x SWLOLVDEOH SI DQDO\VHV
SRXU OHV SUI ORUV GH OD FR FRPSOpPHQWD
OHV ULVTXHV SURGXLW SURF xO0pWKRGH VXEN
SURFHVVXV X 3HXW/UH IDLWH

pTXLSH UpGXLW

5LVN 5DQN OpWKRGH $QDO\VH PDFl x6LPSOH x$QDO\WVH PDFU
DQG )LOWF VLPSOH DVVRFLH XQH x&LEOp VXU OHYV GpWDLOV QRC
55) TXDOLWDWLY| XOpWKRGH VXEN

TXDQWLWDWL
IDFWHXUV SR
FRPSDUHU HW
OHV ULVTXHV
J)DLOXUH 0 OpWKRGH OpWKRGH TXD x3DVVHU HQ UHY x)DVWLGLHX][ SI

(IITHFWV PR\HQQHF XWLOLVpH SR SULRULVH OHV SURFHVVXV FR
$QDO\VLV GpWDLOO OHV SRWHQW x8WLOLVp IUpTX|Ix1H SHUPHW SD
)0($ GpIDLOODQFH SRXW @@DO\VH' GILGHQWLILHL

SURGXLWYV SU ULVTXHV TXDOL GLUHFWHPHQW
HW pYDOXHU

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLWUH

(OpPHQWYV WKpRULTXHV

OpWKRGH

&RPSOH[L '"HVFULSWLRQ $YDQWDJHV

/LPLWDWLRQV

+D]DUG OpWKRGH
$QDO\VLV | PR\HQQHF
&ULWLFDO GpWDLOO
3RLQWV

+$&&3

)DXOW 7UH OpWKRGH

$QDO\VLV GpWDLOO
+D]DUG OpWKRGH
2SHUDELOL GpwDLOO
$QDO\VLV

+$=23

)DLOXUH 0 OpWKRGH
(IIHFWV DC GpWDLOO
&ULWLFDO

$QDO\VLV

)O(&$

$QDO\WVH GHV x
TXL SHUPHW
GILGHQWLILH
FULWLTXHV G

$QDO\WVH YLV x
XWLOLVH GHV
ORJLTXHV SR}
LGHQWLILHU ¢
TXL SRXUUDLI
GPpFOHQFKHU
GpIDLOODQFH

OpWKRGH TXD x
GIDQDO\VH U
TXL XWLO P\RW
JXLGHSRXU X
LGHQWLILHU ¢
GpYLDWLRQV
SRWHQWLHOO
UDSSRUW DX|
LQWHQWLRQV
FRQFHSWLRQ
GIH[SORLWDW

OpWKRGH TXD x
HW TXDQWLW|I
GIDQDO\VH G
GpIDLOODQFH
PWHQGXH GH
TXDOLWDWLY|
TXDQWLWDWL x

S8WLOLVp SRXU
PDQDJHU OHV L
DVVRFLpV DYHF
GDQJHUV SK\VL
FKLPLTXHV RX
ELRORJLTXHV
3HUP HMWGEH QWL
ULVTXHV SUpFR
GDQV OH GpYHC
BRXYHQW XWLO
FRPSOpPHQW G
DQDO\VH GHV F
SURIRQGHV G X
RX G XQ pFDUW
(IILFDFH SRXU |
OHV PXOWLSOH
SRXUUDLHQW HF
XQH GpIDLOODC
3HXW rWUH XWL
LGHQWLILHU OF
GDQV XQH )o($
OpWKRGH SRXYI
XWLOLVpH GH P
SURVSHFWLYH |
UpWURVSHFWLY
,GHQWLILH
VI\VWpPDWLTXH
GDQJHUV
(IDPLQH HQ SUF
HW GH PDQLQqUF
OHV SRWHQWLH
FRQVPTXHQFHV
GpYLDWLRQV

,GHQWLILH GH I
VWUXFWXUpH O
GpIDLOODQFHYV
SRWHQWLHOOH
FDXVHV OHXUV
OHXU FULWLFLV
(IDPLQH HQ SUF
HW GH PDQLQqUF
OHV SRWHQWLH
FRQVPTXHQFHV
GpYLDWLRQV

LQWHUDFWLRC
H[ HIIHW GH
GpIDLOODQFH\

x /[HV SURFHVVX
rWUH GpILQLV

X OpWKRGH VXEN

Xx8QH DQDO\VH !
GDQJHUV GRLV
UpDOLVpH
SUpDODEOHPH

x &RQQDLVVDQF
FRPSUpPKHQVLF
SURGXLW SURI
VRQW QpFHVVI

X 9LVLRQ pWURL

X IpFHVVLWH XQ
FRQQDLVVDQF
PLQXWLHXVH
SURFHVVXV

x 7UqV IDVWLGL

x 3UHQG EHDXFF
W HSPV

X 1IpFHVVLWH OC
GIXQH SHUVRC
H[SPULPHQWpF

x3UHQG EHDXFF
WHPSV

X IHV

VI\VWgPHV SUR
GRLYHQW rwul
GplLQLV
X&HUWDLQV GD:
SHXYHWQWH PDC
LOQWHUSUpWpV
GH OD FRQFHQ
VXU OfpTXLSH
X1pFHVVLWH OC
GTXQH SHUVRC
H[SpULPHQWDpF
x3BWQG EHDXFR
WHPSV

X /IHV

VI\VWgPHV SUR
GRLYHQW rwul
FRQQXV
XOpWKRGH VXEN

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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8QH SUHPLQUH pWDSH GH OYDQDO\VH FRQVLVWH j PHQHU XQH V}
GILGHQWLILHU OHV PRGHV GH GpIDLOODQFH SRWHQWLHOV GX S
UpDOLVHU XQH DQDO\VH GH FULWLFLWp 'XUDQW FHOOH FL XQ

FDOFXOp SRXU FKDTXH PRGH GH GpIDLOODQFH SUpDODEOHPHQW
OHV VFRUHV GH IUpTXHQFH GH JUDYLWp HW GH GpWHFWLRQ

GpIDLOODQFH SHXYHQW rWUH FODVVpV SDU RUGUH GH SULRU
DQDO\WpHVY HW GHV PHVXUHV G DWWpQXDWLRQ VRQW SURSRV
IUpTXHQFH GH VXUYHQXH HW RX DPpOLRUHU OHXU GpWHFWDELO
GIDPpPpOLRUDWLRQ XQ GHX[LgPH VFRUH G ,& SHXW rWUH FDOFXO
GH WRXWHV OHV PHVXUHV G DWWpQXDWLRQ SURSRVpHYV

&RQFOXVLRQ

'HV FDWDVWURSKHYV IUDSSHQW UpJXOLqQUHPHQW GHV SRSXODW
SHUVRQQHO GH VDQWp j FKHUFKHU GHV PR\HQV SRXU \ IDLUH ID
DEUXSWH HW LPSUpYXH GH OD FULVH DLQVL TXH OYfpYROXWLRQ
FRQVpTXHQFHY GHV FDWDVWURSKHY OD SUpYHQWLRQ HW OD SU

/ITDQDO\WH GHV ULVTXHV HVW XQH pWDSH LQFRQWRXUQDEOH SR>
(OOH FRQVWLWXH OD EDVH SRXU FRQWU{OHU HQ DPRQW OHV GI
OHXUV ITUpTXHQFHV RX HQFRUH OHXUV DPSOHXUV 3RXU FH IDI
GIXWLOLVHU XQH PpWKRGH GTDQDO\WVH GH ULVTXHV V\VWpPDWLT

/D SUpSDUDWLRQ HVW pJDOHPHQW XQH pWDSH FOp &HOOH FL L
GIXQ SODQ FDWDVWURSKH DFWXDOLVp HWHWHYWPRPEW Q B DYWL i
GHYUDLHQW rWUH SDUWLFXOLQUHPHQW VXLYLHV SDU OHV K{SLW
(Q HIIHW OHV SKDUPDFLHQV VRQW LPSOLTXpV GDQV OD UpS
FRQVPTXHQW rWUH SUpSDUpV DX PrPH WLWUH TXH OHV DX\
ODOKHXUHXVHPHQW SHX GH GRQQpHV H[LVWHQW GDQV OD OLW
GHV SKDUPDFLHV KRVSLWDOLQUHV SRXU IDLUH IDFH j GHV pYpQH

JTLPSRUWDQFH GJXQH WHOOH SUpSDUDWLRQ DX QLYHDX SKDU
SKDUPDFLHQV GDQV OD UpSRQVH D pWp VRXOLJQpH GXUDQW
FRPPH OD SD®IG psF2oH" 'DQV OHV VLWXDWLRQV GH FULVHV OH\
SKDUPDFLHQ HQJOREHQW j OD IRLV OHV SUHVWDWLRQV ORJL
SDUWLFLSDWLRQ j OD JHVWLRQ GTpYpPQHPHQW 0DOJUp WRXW
FRQFHUQDQW OHV U{OHV H[DFWV GX SKDUPDFLHQ GDQV OHV F
OfDLGH KXPDQLWDLUH &H PDQTXH UDSSHOOH OJLPSRUWDQFH
OYRFFDVLRQ GYDSSUHQGUH HQ VH EDVDQW VXU OHV VLWXDWLR
JHVWLRQ GHV FULVHV IXWXUHV 'DQV FH PrPH HVSULW OH GpP
XQH RFFDVLRQ G DLGHU G DXWUHV pWDEOLVVHPHQWYV GH VDQW
VEUH HW HIILFDFH GHV SDWLHQWV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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5plpUHQFHYV
IDURXVVHIIRWWEYH 777 ODURXVVH IU GLEWLRIQQDLUHV IUDQFDLV PF
,OWHUQDWLROQPRIGHFRERPRNMWMHLY D GINKWWEMNU"ZZZ LIUFZRUJ HQ ZKI
| GR GLVDVWHU PDODJHPHOW DWRGMW BYWBWWHUV ZKDW

&RRUGLQDWLRQ 6XLVVH GHV 6D SHXQU¥H®BR RRIGHINL W6 68Y pQHPHQW V
%HUQH

JLW]JHUDOG * 7DUUDQW '@ VBNVWMHWQ+BDBWKDODQDJIJHPHQW $ 3ULPH
DQG 3UDFWIWLRRWUYUDQFLV

OLQLV@WHMPIDHUDQVLWLRQ (FRORJLTXH )UDQODLVH BUpYHQWLRQ G
[KWWSV 777 HERORJLH JRXY 1U SUHYHQWLRQ GHV ULVTXHV PDMHXL
2UJDQLVDNMRRGLGBWHRRNQADV G DFFLGHQ®HPDWIBIKWURSKH 25&$
OR\HQV HW RUJDQLVDWLRQ GX GLVSRVLWLI VDQLWDLUH HQ FDV G |
2IILFH FDQWRQDO VBGR MWDXIGUHH® QWRQ

5HVFXH3RLQW 7HUPLQRORJLH GH PpGHFLQH [BEWXWSIWHORB RWWD UG

| VIUON SULPHWHDFK FK LOGH] SKS'DFWLRQ VHDUFK TXHU\ PDMHXU K

%RUGHV - OHDXGUH ( DQG 'URXLQ & $FFXHLO HW WUDLWHPHQW
IRUPDWLRQ KRVSLWDOLQUH GH BDPBHD JH)H FKOUVHP S HHG DIIOX[ GH
VLWXDWLRQ GH JXHUUH

1RWR 5 /DUFDQ $ DQGOpBHEH QBlUGH3F D WP WHWHIAR SIOHU L V

&HQWUH IR U RRAWKIHPIUGFHKP LRORUDVWHUV (PHUJHQF\ (YHQWY 'DWDEDYV

*XKD 6DSLU ' +R\RLV 3 BQGXBBORYDVWHU 6WDWLVWLFDO 5HYLHZ

DQG 7UHQGV %UXVVHOV &HQWRE WRKHS5H\LIGREPERDRYH UV

8QLWHG 1DWLRQV 2IILFH IRU 'LVDVWHU 5LVN 5HGXFWLRRQG

&HQWUH IRU BAWKIBUGKPLRORUDVWHW KXPDQ FRVW RI ZHDWKHU

GLVDVWHUYV

'KLOORQ 56 B6ULNULVKQD ' DQG %HLHU ' 7KH :RUOG LV FRPSOH

3DQGHRDRYDUG %XVLQHVV 5HYLHZ

'LGPHU 1 6FKXPDFKHU / OHLVWHU 7 HW DO 3KDUPDFLH GYXUJHQI

VSpFLDOLVp YRLW OH MRXU HQ 6XLVVH >1RWIDOO XQG .DWDVW

)DFK]HQWSKIPU@® D-RXUQDO

'RUOG +HDOWK 2UJDQLVDWLRQ :+2 7KH EHVW WLPH WR SUHYH:

FRXQWULHV MRLQ YRLFHV IRU EHWWWW SV H ZZHOZAR RS UG W DQHTBQ HW ¥
WKH EHVWBVIHPM RBH W SDOGORZFRXOWULHYV MRIVOWHRILFHV IRU

HPHUJHOF\ SUHSDUH®BRMVVHG

%LDQFR / 'H OD IDPLQH FKLQRLVH D3{UDPHBW VK YRFRP & K QQ R WAHIN

.DNR 0 $UERQ 3 DQG OLWDQL 6 'LVDVWHU KHDOWK DIWHU WKH

3UHKRVS 'LVDVWHU 0HG ‘2, 6 ;
U\ '3 /LIH ZLWKSFEXWQEBIU 1HZ <RUN 1< '2,
VFLHQFH

%DUQDYLWKgVHV VXU YDDBRBUURQ

0DU\ODQG 8R 1DWLRQDO &RQVRUWLXP IRU WKH 6WXG\ Rl 7HUURL

67$57 *OREDO 7HUURULVP 'DWDEDVH

L QVWLWXWH | FOWQ GFROBRPH F V(3 *OREDO WHUURULVP ,QGH]

XQGHUVWDQGLQJ WKH LPSDFW Rl WHUURQGVPHDGH, QVBWLWXGWH IRU

+LUVFK 0 &DUOL 3 1L]DUG 5 HW DO 7KH PHGLFDO UHVSRQVH WR

7KH /IDQFHW ‘2 v

5RFD 5 6RQGHERX®® QDLUH KLVWRULTXH GH OD 6XLVVH

"HLQEHUJHU 6 &RPSXWHU VHFXULW\ ,V WBUWXWKH VWDUW RI F\EHL
‘2, D

(FROH 3RO\WHFKQLTXH /PRYPO@HQ X3AEHUVHFXULW\ 5LVNV DQG %

J QWHUQHW RI 7KLQJV &RQQHFWHG OHGLFDO +HDOWK 'HYLFHV DQG

ODUWLQ * .LQURVV - DQG +DQNLQ & (IIHFWLYH F\EHUV®BXULW\ LV
M ‘2, EPM M

=>3FKHU 0 OXGOOHU 6 &DUURQ 31 HW DO &RQGXLWH GX VHUYL

PDMHXU &()BXPOHWLQ GHV OpGHFLQV 6XLVVHV

-XOOLDQG ' 'H OD YXOQpPUDELOLSWYGHW 6RENVpWpPpY PRGHUQHYV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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,QJOHVE\ 79 3URJUHVV LQ GLVDVWHU SODQQL®U$DQG SUHSDUHGC
"2, MDPD

&HQWHU IRU RRMNKIPDIUGHKP LRORUDVWHU &5(° +XPDQ FRVW RI GLVE

RYHUYLHZ Rl WKH ODVW  \HDUYV

&HQWHU IR U RRMNKEPDIUGHKP LRORUDVWHU &5 (" DQG

8QLWHG 1DWLRQV 2IILFH IRU 'LVDVWH(FBRRWY 5HGRFWHR Q 3RIY, H'BEW \

'LVDVWHUYV

&HQWHU IRU RRMNKIPDIUGFHKP LRORUDVWHU &5(° 'LVDVWHUV LQ QXPEHU

&HQWHU IRURBRGMKIPWGEFHKP LRORUDVWHU  &BQ'QXDO 'LVDVWHU 6WDWL
SHYLHZ
&HQWHU IRU RGNEIPIWGHKP LRORUDVWHU &HQ'QXDO 'LVDVWHU 6WDW L
SHYLHZ
&HQWHU IRURBRMKEPIUGFHKP LRORUDVWHU &5(" 'LVDVWHUV LQ QXPEHU

&HQWHU IRU RGWEIPIWGHKP LRORUDVWHU &HQ'QXDO 'LVDVWHU 6WDW L
SHYLHZ
&HQWHU IRURBRGMKEPOWEFHKP LRORUDVWHU &BQ'QXDO 'LVDVWHU 6WDWL
SHYLHZ
&HQWHU IRURPBMNEPLGEHKP LRORMDVWHU &5(" 'LVDVWHUV LQ QXPEHU

&HQWHU IRURPBMNEPLGHKP LRORMDVWHU &5('3UHOLPLQDUN GDWD +XP
LPSDFW RI QDWXUDO GLVDVWHUYV

&HQWHU IRUBPRMNKEPWLEFHP LRORMDVWHU &5(" 1DWXUDO GLVDVWHUYV |
PRUWDOLW)\ KIUHKGI&UXRF\K

&HQWHU IRU RGKEIPIWEFHKP LRORUDVWHU &HQ'QXDO 'LVDVWHU 6 WDWIL
SHYLHZ

&HQWHU IR U RMKIHPILUGHKP LRORUDVWHU 1&WXUDO 'LVDVWHUV
&HQWHU IRUBPRMNEPLGHKP LRORMDVWHU '&¥YDVWHU <HDU LQ 5HYLHZ

6ZLVV FRPRIBMGEBHHIRVWDVWURSKHY QDWXUHOOHY 7UHPEOHPHQW G
DSUgGMKWWSYV Z7ZZ UHGFURVYV FK U HWIMIDW B QWADLGDH W EWM/PHBHEIBHR 6 Q M/

KDLWRQV DISUHV

6ZLBW,QVWLWXWH 1DWXUDO FDWDVWURSKHV LQ WLPHV RI HFRQPL

6LIJPD

'RUOGRPHWHUV LQIR &RURQDWWEV8SGAYWAR U DLG/RIP HWH UV LQIR
DFFHVVHG -XO\

-RKQV +RSNLQV 8QLYHUVLW\ &29, 'DVKERDUG E\ WKH &HQWHU

(LJLQHHULQJ &66( DW -RKQV +RSNKQWWSQLYHRIMODYLWEV MKX HG.
DFFHVVHG -XO\

'RUOG (FRQRPLF )RUKH *OREDO 5LVNV 5HSRUW

'RUOG (FRQRPLF )RUKH *O(REDO 5LVNV 5HSRUW

8QLWHG IDWIFRIQN\RU 'LVDVWHU 5LVN 5HGXFWLRQ 81,6'5 :RUGV LC

1DWLRQDO 'LVDVWHU 5LVN $VVHVVPHQW

(XURSHDQ &RPPLVVLRQ 2YHUYLHZ RI 1DWXUDO DQG 0DQ PDGH 'LVEC

PD\ IDFH %UXVVHOV

21ILFH | p&EHOUBDUR W HGFHVBRG XODWLRQ 2)33 - TXHOV ULVTXHV OD

H[SRVpH " &DWDVWURSKHY HW VLWXDWLRQV GIXUJHQFH HQ 6XLVVH

&DUUHVL $/ 7KH 0DGULG WUDLQ ERPELQJV DQ DQDO\VLV R

'LVDVWHUYV ‘2, M [

&UXWFKILHOG 0 3KDVHV RI GLVDVWHU UHFRYHWB\QLRHGIBIPWK B 8 5RY

FRPPLWWHH RQ 5HOLHI

%DU 2Q ( 3HOHJ . DQIGHOKGHBERW SLWDOV $ &RPSUHKHQVLYH *XLGH \

2SHUDWLRQ

3DQ $PHULFDQ +HDOWK 2UJDQL]DWLRQ 3$+2 DQG :RDWSULHDOWK

GLVDVWHU SURWHFWLQJ WKH SXEOLF V KHDOWK

&HQWUH IR U FRBGWKEBIUGHP LRORUDVWHUV &5 (" (0 '$7 7KH LQWHUC

GLVDVWHU GDWDEDVH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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.HQQHG\ ,7 3HWOH\ 'l :LOOLDPV 5 HW DO $ V\WVWHPDWLF UHYLH:

(DUWK PRYHPHQWYV GDRBGVEXGHWHQWYV ‘2,
FXUUHQWY GLV G H F EEH EH FIIF GE

&LRWWRQH *5 %LGGLQJHU HLRMWWORQHA ¥Y*GHWOMWHU PHGLFLQH

oODWVX]DzZD * 6DQR + 2KQXPD + HW DO 3DWLHQW WUHQGV LQ R

GLVRUGHUV DIWHU WVXQDPL FDXVHG E\ WKH *UHDW (DVW -DSDQ

SULPDU\ UHIHUUDO PHGUFWKORFHEMHU ‘2,
M MRV

/OHZHOO\Q 0 )ORRGV6XQG SMOXDRDRUWK $P ‘2,
M VXF

ODHJHOH 0 *UHJRU 6 6WHLQKDXVHQ ( HW DO 7KH ORQJ GLVWDQF

WVXQDPL YLFWLPV LQMXU\ SDWWHUQ DQG PLFURELWORDURDOHBGQC
‘2, FFP

7D\ORU 35 (PRQVRQ '/ DQG 6FKOLPPHU -W RIS HXYWUP® 6KQ GIGIRIFN H

UHVSRQVH WR WKH WVXQDPL GLVDVOWHG -L@X¥MSXD 1HZ *XLQHD

%URDFK -3 OF1DPDUD 0 DQG +DUULVRQ . $PEXODWRU\ FDUH E\ Gl
FDPSV RIDRBWLQFH +DLWL 'ID/DMWHU OHG 3XEOLF +HDOWK 3UHS

‘2, GPSKS
%DUWKROGVRQ 6 DQG YRQ 6FKUHHE - 1DWXUDO 'LVDVWHUV DQG ,(
WR . QRXUUHQW WUDXPD UHSRUWYV ‘2, \%

fTHHWHU '6 ,O0O0QHVVHV DQG LQMXULHVY UHSRUWHG DW 'LVDVWHU ¢
I1RUWKULGJH (DUMKWBDNHAHGLFLQH

YDQ %HUODHU * 6WDHV 7 'DQVFKXWWHU ' HW DO 'LVDVWHU
LPSURYHPHQW FRPSDULVRQ RI WKH +DLWL HDUWKTXDNH UHODYV
GDWR®U - (PHUJ OHG "2, 0(-

*DR 3 DQG :DQJ <' 6XEDFXWH 3KDVH $IWHU DQ (DUWKTXDNH $Q ()
'LVDVWHU OHG 3XEOLF +HDOWK 3UHS 2, GPS

%DU 2Q ( %OXPEHUJ 1 -RVKL $ HW DO 2UWKRSHGLF $FWLYLW
(DUWKTXDNHV LQ 1HSDO DQG +DLWL 9DULDELOLW\ LQ ,QMXULHV (C
$YDLODEOH 5HVRXUFHV 'ULY HRUSOAL MIRX OIN S RRIVWX UJH U\
‘2, v

+R 0/ /LP -= 7DQ 0= HW DO +XPDQLWDULDQ $VVLVWDQFH DQG
WULSDUWLWH PHGLFDO WHDP OHG E\ WKH 6LQJDSRUH $UPHG )RUF
6LQJDSRUH OHGLFDO -RXUQDO ‘2, VPHGM
*LUL 6 5LVQHV . 8OHEHUJ 2 HW DO ,PSDFW RI HDUWKTXDNHYV
SURVSHFWLYH KRVSLWIQ6EDAQGHS VWXGH '2,

MRXUQDO SRQH
ODF.HQ]JLH -6 %DQVNRWD % 6LULVUHHWUHHUX[ 1 HW DO $ UHYLH:
RI RUWKRSDHGLF LQMXULHV DIWHU HDUWRKUJG G NMRXUQ B50H RH CHRPIH QL
VXUJHU\ :-(6 "2, v
5LSROO *DOODUGR $ 3DFHOOL % $OHVLQD 0O HW DO OHGLXP
HDUWKTXDNHV LQ KLJK LQFRPH FRXQWULHV D V\\QWHPDQDLWLEBDIO

MRXUQDO RI HSLGHPLRORJ\ ‘2, LMH G\\
.ORQHU 5% /HVVRQV OHDUQHG DERXW VWUHVV DQGPWKHFRBDUW
KHDUW MRXUQDO "2, M DKM

5\DQ %- )UDQNOLQ 5& %XUNOH )0 HW DO 'HWHUPLQLQJ .H\ ,Ql
6XFFHVVIXOO\ ODQDJH 1RQFRPPXQLFDEOH 'L¥YUBKR VS WIBAD \{ VW X UODHCA
‘2, 6 ; ;
6ZHUGHO -1 -DQHYLF 70 &RVJURYH 10 HW DO 7KH HIIHFW RI +XUL
HYHQWY LQ 1HZ- -$§iIRVHMDUW $VVRF H ‘2,
-$+%
5\DQ % )UDQNOLQ 5& %XUNOH )0 -U HW DO ,GHQWLI\LQJ DQG
6WRUP DQG J)ORRG 5HODWHG 'LVDVWHUV RQ 7UHDWPHQW ODQDJHF
1RQ FRPPXQLFDEOH 'LVHDVHVY DQG WKH ,PSORFIFWURGQWRU 3XEOL
HFXUUHQWYVY GLV H G GH GFFD G ‘2,
FXUUHQWYV GLV H G GH GFFD G

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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ORVFRQD -& 3HWHUV 01 DIOHQDRMBLGHWHHO 5LVN )DFWRUV DQG &Kl
$FXWH O\RFDUGLDO ,QN\DBFWHR G XUHQLEFBFEV.WWU LOHDS 3XEOLF +HDOW

‘2, GPS
OF.LQQH\ 1 +RXVHU & DQG OH\HU $UHQGW . 'LUHFW DQG LQGLUHF
KXUULFDQH VOWVRQ %LRPHWHRURO ‘2,
\Y
JRUUHVWHU 0% +XUULFDQH 6KXWWHU 5HODWHG ,QM XAWIDHWW HWH D W F
OHG 3XEOLF +HDOWK 3UHS ‘2, GPS

JUDVTXHUL 4XLQWDQD 90 20OLYHUDV *DUFLD &% $GDPV /( HW D
'"HSDUWPHQW 9LVLWV $IWHU +XUULFDQH ODULD LQVDVONRKWKHKHGQ 3

3XEOLF +HDOWK 3UHS "2, GPS
6FKQDOO $+ 5RWK -- (NSR // HW DO 'LVDVWHU 5HODWHG 6XUYHI
869, 6KHOWHUV 'XULQJ WKH +XUULFDQH\VDP?W HW GHED 8 KB CALHV SR
3UHS 2, GPS

&DPSEHOO 3 3HVWH QRLUH + HW &RWNGVLPLOIPEXGHV
&DWDVWURSKH 8UJ &ROOHFWRYHV M S[XU

3HWHUVHQ ( .RRSPDQV &RPRD3ULHMW EFEB 6&ZLWK 6&8B6® DQG LQIOXHQ]D

SDQGHPAKMD QFHW ,QIHFWLRXV 'BYHDVHVV

1IDFRWL 0 &LRFFD $ *LXSSRQL $ HW DO $W WKH (SLFHQWHU ¥

+XPDQLWDULDQ &ULVHV LQ ,WDO\ &KDQJLQJ 3HUVSHFWLYHV RQ 3U
&$7

8QLWHG 1IDWLRQV 81 (YHU\RQH ,QFOXGHG 6RFLDO ,PSDFW RI &2

RUOG +HDOWK 2UJDQLVDWLRQ :+2 ,PSDFW RI &29,' RQ SHRSOH
RXU IRRG V\WWWBYV Z7ZZ ZKR LOW QHZIVPISWHEHWRYL&®ROQ SHRISOH V

OLYHOLKRRGV W KRHKIUB KG YOWWKHD § G

'DONHU 3* :KLWWDNHU & :DWVRQ 2 HW DO 7KH *OREDO ,PSDFW
OLWLJDWLRQ DQG 6XSSUHVVLRQ
3XEOLF +HDOWIKZ$HGIEK\H LQIHFWLRQ IDWDOLW\ UDWH RI &29,'
7HFKQLFDO UHSRUW
BWULQJKLQL 6 :LVQLDN $ 3LXPDWWL * HW DO 6HURSUHYDOHQFH
*HQHYD 6ZLW]HUODQG 6(52&R9 323 D SFOSXOHDW LR GRYHGQVIXG
‘2, v

3HUH] 6DH] - /DXHU 6% .PHVRORUIWRW BG HVWLPDRVRAVLRIHBBEE R Q
IDWDOLW\ ULVN LQ *HQHE9QBHWZLQ\HFW DIQWE H '2,

Y
'RUOG +HDOWK 2UJDQNVWLWDRQ RG 5 H 0D PR WDDLWp G
<DQJ : .DQGXOD 6 +X\QK 0 HW DO (VWLPDWLQJ WKH LQIHFWLRQ |
<RUN &LW\ GXULQJ WKH VSULQJ SDQGHPLF ZIKWH /DDQFPHRMGH O
JQIHFWLRXV 'LVHDVHYV "2, 6
6ZLVV 1DWLRQDOF&RHRQFH 7DVBRRUFH EULHI RQ WKH UHGXFWLRQ
DVVRFLDWHG PRUWDOLW)\ E\ GUXJ WKHUDSLHV
"RUOG +HDOWK 2UJDQLVDWLRQ :+2 9DFFLQV FRQWUH
[KWWSV_77Z ZKR LOW 11U HPHUJHOFLHYV GLVHDV ND A YHY FRURQDY|
YRQ 6FKUHHE - 5LGGH] / 6DPQHJDUG + HW DO )RUHMHQ @ QIMHNG KR\
GLVDVWHUV LQ ,UDQ +DLWL ,®GHRKRHWI DL VIDYGV 3D NOLH/GV D Q

GLVFXVVLRQ 2, Y, [

%DUWROXFFL $ ODFNZzZD\ -RQHV . DQG 5HGPRQG $' 'HFLVLRQ
'"HSOR\PHQW RI (PHUJHQF\ OHGLFDO 7HIOLR\D \SWHKUOMEBUWKPKDNGIE® 3
+HDOWK 3UHSDUHGQHVYV 2, GPS

OpGHFLQ VDQV IURQWL$FWVYEZN\W] H B R DWG )
,QWHUQDWLR QPRI6 HFERPWPYEWRMCHH. W\ LQ $FWLRQ $QQXDO0BHYLHZ
3HWHU 0 DQG *LOOHV & ,QWHUQDWLRQDO &RRPWUWSWHE Rq MAUF RUG
DFFHVVHG RFWREHU

OpGHFLQ VDQV IURQWLQUHV 0pGHFLQ[KYDOIV_| RAZFWDREFIKY V HE V L W
RFWREHU

,QWHUQDWLRQPIBHRRBPRWMW H&5& LWV PLVVLRIQQFAO®BDZRQWHUQDWLR
&RPPLWWHH RI WKH 5HG &URVYV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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&RQIpGPpUDWLRQ 6XLVVH $LGH LPPpGLDWH HW D

KWWSV 777 HGD DGPLO FK GHID IU KRPH WKHPHYVY GGF SUHYHQWLR

UHFROVWUXFWLROQ NDWDVWUWRSKHQ BXQGQRWKLOIH KWPO

&RQIPGPUDWLRQ 6XLVVH 'RQQHU QDLVVDQFH j XQ HQIDQW DX PL¢
PpGLFDO ©PqUH HW HQIDQW? GH OT$LGH KXPDQLW
'PSDUWHPHQW IpGpUDO GHV DIIDLUHV pWUDQJqUHV ")$( HG

7KH 6SKHUH 3URMAHFRHUH 3YRRBEWRN +XPDQLWDULDQ &KDUWHU L
6WDQGDUGYV LQ +XPDQLWDULDQ 5HVSRQVH

7KH 6SKHUH 3URMHFW eGLWLRQ GX PDQXHO 6SKgqUH TX \ WURXY
BWHUQEHUJ ( /HH *& DQG +XDUG ' &RXQWLQJ FULVHV 86 KRVSL
3UHKRVS 'LVDVWHU OHG "2, v

$JKDEDELDQ 5 /HZLV &3 *DQV / HW DO 'I$\QIQDMWUR I : HWHKUQH-QFEY
PHGLFLQH ‘2, Vv

.UHLQLQ $ /\DQVEHUJ $ <XVXSRY 0 HW DO )LUH 'LVDVWHU 5H
(YDFXDWLRQ RI OHGLFDO )DFLOLWLHYV 'XUL®DVWHHUV OIHEG +3XIHO L F V4
3UHS ‘2, GPS

6DQGUD . OHLWDO 1 2IHU 0 HW DO )DFLOLWDWLQJ HPHUJHQF\ Kl
GLVFKDUJH FKHWSHRHODLFDQ MRXUQDO RI HPHUJHQF\ PHGLFLQH

‘2, M DMHP
*RZLQJ -5 :DONHU .1 (OPHU 6/ HW DO 'LVDVWHU 3UHSDUHGQHVV
DQG 6XSSRUW 6WDIlI :KDW LV (IIHFWLYH" $Q3UWRYSDWDYH 'LV \NWW
OHGLFLQH "2, 6 ; ;
5LPVWDG 5 DQG +ROWDQ $ $ FURVV VHFWLRQDO VXUYH\ RI SDWL
$PHULFDQ MRXUQDO RI GLVDVWHU PHGLFLQH ‘2,

DMGP
5RMHN $ DQG /LWWOH 0 5HYLHZ DUWLFOH HYDFXDWLQJ KRVSLWEC
OHDUQ IURP WKH ZRBEGJOLMGH$SEWWUBODYV ‘2,
+LFNV - DQG *OLFN 5 $ PHWD DQDO\VLV RI KRVSLWDO HYDFXDWLR
SODQQLQIDOWKF 5LVN 0DQDJ ‘2, MKUP
7DQLJDZD . +RVRL < +LURKDVKL 1 HW DO /RVV RI OLIH DIWHU HY
)XNXVKLPD DFPBEGHYW /RQGRQ (QJODQG ‘2,

Y

+DUW $ )HPLQR 0 6HDUV % HW DO +DYH \RX &25(°' ODWHO\" $ FR
HYDFXDWLRPHBUEDQ@ MRXUQDO Rl GLVDVWHU PHGLFLQH '2,
DMGP
6FKDXIHOH 0 ORYLQJ GD\ (PHUJHQF\ FRPPDQG PRGHO KHOSV Fk
+HDOWK IDFLOLWLHY PDQDJHPHQW
5RJHQIHOG 5$ 5H\QROGV 6/ (ZLQJ 6 HW DO 'HYHORSPHQW RI DQ
'LVDVWHU 3UHSDUHGQHVV 8VH LQ D 30DQQHG (YDEXDWWR®Q WHRG6 X S
3XEOLF +HDOWK 3UHS 2, GPS
JUDQFRHXU & 6KHD 6 5XGG\ 0 HW DO ,W 7DNHV D 9LOODJH WHF
,PSURYHV ,QWHQVLYH &DUH 7HDP 3UHSDUHGQHRVSLRUD O IRETHDWH |
‘2, KSHGV
*LJQRQ 0 $PVDOOHP & DQG $PPLUDWL & ORYLQJ D KRVSLWDO VL
VDIHW\ KHDOWK F,IWH UIM\WLRQBY -RXUQDO RI 2FFXSDWLRQDO 6DIF
>
&RPHDX 2< $UPHQGDUL] %DWLVWH - DQG %DHU -* 3UHSDULQJ &UL

I1XUVHV WR 2SHQ D 1BRULWRWIIWDQAXUV 4 ‘2,

&14
/LQ )) )J)RVWHU 0 &KDER\HU : HW DO 5HORFDWLQJ DQ LQWHQV
TXDOLWDW I$KW WWX@BL\DQ FULWLFDO FDUH RINILFLDO MRXUQDO RI
&ULWLFDO &DUH 1XUVHYV ‘2, M DXFF

*ULHU 6 *RXJK &- DQG :UDWKDOO *- 7KH UHORFDWLRQ DQG URDG
WR D QHZ KRVSLWDO LQ %ULVWRWHQRXUYH[IWPDWIHH@RAYV

|2,
+DOIHU ' DQG 5RVHQKHFN 0 9LUWXDO HGXFDWLRQ LV LW HIIHFWL
PRYH"1XUV $GP ‘2, 11%

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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-HQ +& 6KHZ 6% $WNLQVRQ -% HW DO &UHDWLRQ RI LQSDWLHQ'
UHORFDWLRQ OHVVRQV IRUFELVEBVWHUW SODHQWL@KLFDJR ,00

‘2, DUFKVXUJ
1+6 IRXQGDWLRQ WUXVW 7KH %LUPLQJKDP 1HZ +RB®LWBOVL®UYRM
+RVSLWDO %LUPLQJKDP
3HVHQWL ) %ODQF $ OXGKOHEDFK 6 HW DO 5pSRQVH SKDUPDFF
H[WUDRUGLQDLUHV HQ PLOLHX KRVSLWDOLHU >,Q KRVSLWDO SKD
KHDOWK HYHQWSY®@®YLHZ RI OLOLWDU\ DQG 'LVDVWHU OHGLFLQH
-RUGDQ ' DQ® UGHVSKIOUPDFLHQ HW OD VDQWp SXEOLTXH HQ 6XLVVH
3URJUDPPH HQ WKAOWHMHEHIHOG SKDUPDGBXLVVH
7VX\XNL 57 3KDUPDFLVWV UHVSRQVHV WR QDWXUDO GLVDVWHUV
DQG RXU UROH KODQVRRDHW\ - 2WW ‘2,

$ONKDOLOL 0 OD - DQG *UHQLHU 6 'HILQLQJ 5ROHV IRU 3KDUPDF\
DQG (PHUJHQF\ 3UHSDWHGMOHYVOHG 3XEOLF +HDOWK 3UHS

‘2, GPS
'U\GHQ / DQG 'HZKXUVW 1) ,QWHJUDWLRQ RI D FOLQLFDO SKDU
HPHUJHQF\ GHSDUWPHQW D SURVSHFWKNH, RENHQFWWREDODOMRW
SKDUPDF\ SUDFWLFH "2, LMSS
GH /RUHQ]JR 3LQWR $ *DUFtD 6iQFKH] 5 +HUUDQ] $ HW DO 3URPR\
WRNMJK DGYDQFHG PHGLFDWLRQ UHYLHZ LQXWK-H+RRSUIKMFR GHSDU

"2, HMKSKDUP
$PHULFDQ &ROEBHJIHQF\ 3K\\BLFLQIQAMDO 3KDUPDFLVW B6HUYLFHV LQ
'"HSDUWPHQW
$PHULFDQ &RO®EHJIHQF\ 3K\WVLFLDQV &OLQLFDO 3KDUPDFLVW B6HUY
'HSDUWPBHQ®@DOV Rl HPHUJHQF\ PHGLFH QHH 2,
M DQQHPHUJPHG
&RKHQ 9 2UJDQL]DWLRQ RI D KHDOWK V\VWHP SKDUPDF\ WHDP WR
$PHULFDQ MRXUQDO RI KHDOWK V\VWHP SKDUPDF\ $-+3 RIILFLDO
+HDOWK 6\WWHP 3KDUPDFLVWYV ‘2, DMKS
3RUWHU %$ =DHHP 0 +HBXBDWBDFHWWDDQYROYHPHQW LQ WUDXPD Ul
WKH 8QLWHG 6WIDNWHMOSORXUFPMNULFDQ MR XU QD OWRHP KSIDIWPKD F \
$-+3 RIILFLDO MRXUQDO RI WKH $®P\WWHMD @ KERWABML RI +HDOWK
‘2, DMKS ][]

JRUG + 'DOODV &( DQG +DUULV & ([DPLQLQJ UROHV SKDUPDFLVW\
DQDO\WLF DSISUIRD¥FKU OHGLFLQH 3XEOLF +HDOWK 3UHSDUHGQH

‘2, GPS
,QWHUQDWLRQDO 3KDUPDFHXYWLEWO WHEHQMWWRR@URBHVVLRQDO 6W
5ROH Rl WKH 3KDUPDFLVW LQ &ULVLV ODQDJHPHQW ,QFOXGLQJ 0D
3DQGHPLEXIXVW
,QWHUQDWLRQDO 3KDUPDFHXWLFDO )HGHUDWLRQ ),3 5HVSRQGL:
3KDUPDF\ 7KH +DJXH
‘DWVRQ .( 9DQ +DDIWHQ ' +RURQ . HW DO 7KH HYROXWLRQ RI S
IURP ORJLVWLFV WR DVVH\WDL® 3 KPP SUBWRULELQJ
>y
‘DWVRQ .( 6LQJOHWRQ -$ 7LSSHWW 9 HW DO 'HILQLQJ SKDUPDF
VWX8\R6 2QH H ‘2, MRXUQDO SRQH
9LVDFUL 0% )LIJXHLUHGR ,9 DQG /LPD 7G0 5ROH RI SKDUPDFLVW G.
VFRSLQJ UHYLRZ
6FKXPDFKHU / %ODWULH & .UIKHQE+KO 6 HW DO H8VXLRQHGH OD
U{OHV HW GpILV GTXQH SKDUPDPFGHFLQWHGEKR&SWD U WIURZK H 8
&ROOHFWLYHV ‘2, M S[XU
6DQWROD\D 3HUULQ 5 *DUFLD ODUWLQ $ &RVSHWROQOHS®DQBBIFL!
H[SHULHQFH LQ D DRUXOWH R VIFQ SASIHF L DD BP D FL B HARWISQWD OD U LD
RILFLDO GH H[SUHVLRQ FLHQWLILFD GH OD 6RFLHGDG (VSDQROD Gl

‘2, IK
6RQJ = +X < =KHQMW+BVHAWD® SKBKBDPDFWXWLFDO FDUH IRU KR
SDWLHQWYV ZLWEBHFFRORPPHQGDWLRQV DQG JXLGDQFHSKWWRPDRGKQILE®D O
VRFLDO DGPLQLVWUDWLYH SKDUPDF\ 56%$32,

M VDSKDUP

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLWUH
(OpPHQWYV WKpRULTXHV

1JX\ - +LWFKHQ 6$ +RUW $/ HW DO 7KH UROH RI D &RURQDYLU>

$XVWUDOLDQ SHUWBHWEBWWYRQDO MRXUQDO RI FOLQLFD®, SKDUPDI
Y

6LRZ :7 7DQJ 6+ $JUDZDO 59 HW DO (VVHQWLDO ,&8 GUXJ VKRUV

IURQWOLQH F@UQMW BEDQYW GR" 2, v [

OHQLJKDQ 7( :RU] & $EUDPRZLW] 3: HW DO 3KDUPDF\ 2UJDQ

SHFRPPHQGDWLRQV WR &RPEDW WKB+820$&,673D QG HBRE7 /,1(

5(6321'(56 )25 &29," 3$7,(17 &$5(

OHJKDQD $ $SDUQD < &KDQGUD 60 HW DO (PHUJHQF\ SUHSDUHGZC
SKDUPDF\ SURIHVVLRQDOV LQ ,QGLD /HVVRQV IURP WKH &29,"  SI
5SHVHDUFK LQ VRFLDO DGPLQLVWUDWLYH SKDUPDR2, 56%3

M VDSKDUP
3DORPDUHV -0, *DUFtD $* 5RGBWXBFLYQ HOM X@Q VHUYLFLR GH IDU
DWHQWDGR WHUURDURWEL B HK®VSLWDODULD URWLIR@RFR HEWD OL BH G
6RFLHGDG (VSDQROD GH )DUPDFLD +RVSLWDODULD
3HUYHHQ ) DQG 6KHLNK $ 5HVSRQGLQJ WR 'LVDVWHU ([SHULHQFH I
FDUH +RVSLWDOS3U®\3DNWDPWDRQ 3RZHU3RLQW SUHVHQWHG DW ,QW
JHGHUDWLRQ ),3 :RUOG &HQWHQQLDO &RQJUHVV RI 3KDUPDF\ D
$PVWHUGDP
OR\H 58 ODVRQ . )ODWW $ HW DO (PHUJHQF\ SUHSDUDWLRQ D
UHVSRQVH LQ DQ LQWHJUDWHG SKPHPRDFD G UDEXWEBOPRG H® DO W
SKDUPDF\ $-+3 RIILFLDO MRXUQDO RI WKH $PHULFDQ 6RFLHW\ RI

‘2, DMKS ][DE
=XFNHUPDQ $' 3DWHO 3& 6XOOLYDQ 0 HW DO )URP QDWXUDO GLV
SKDUPDF\ ULVHV WR $WKK LFRODD WRAUYDO RI KHDOWK V\VWHP SKDUF
MRXUQDO RI WKH $PHULFDQ 6RFLHW\ RI +HDOWK 6\VWHP 3KDUP

DMKS ][DD
6LQ -+ S5LFKDUGV ,, DQG 5LELVL 06 ODLQWDLQLQJ FRPSUHKHQVL
SDQGHPLF UHFRPPHQGDWLRQV IURP D GHNHUQBWGI O/ RXYQDOIRF LK+
VI\VWHP SKDUPDF\ $-+3 RIILFLDO MRXUQDO RI WKH $PHULFD
3KDUPDFLVWYV ‘2, DMKS ][DD
$]PL +DVVDO 0 DQG 7KDQRRQ 'DZRRG 2 5ROH RI 3KDUPDFLVWYV
*RYHUQPHQWDO 2UJDQL]DWLRQV 1*2 3URBEBBWDFHQ® )R $QHD OLW
$FWD "2,

,L[LQ 6 4LDQ < DQG &KHQ 6 (PHUJHQF\ OHGLFLQH 6XSSO\ 6\WWHP L
$SSURDFK 7KH 6HFRQG OLOLWDU\ OH®IGFDOWSQLYBWYRWD O&BKQRDPL
JHGHUDWLRQ ),3 :RUOG &HQWHQQLDO &RQJUHVV RI 3KDUPDF\ D
$PVWHUGDP

9DLOODQFRXUW 5 1DWXUDO 'LVDVWHUV 5HVSRQWG )BRFRWOGKDUF
&RQJUHVV RI 3KDUPDF\ DQG 3KDUPOFMHXWLFDO 6FLHQFHYV
9DLOODQFRXUW 5 3KDUPDFLVWV LQ KXPDQLWDULDQ ZRUN /HJLVOI
LQ QDWXUDO GMWDVAWHRIVOG &RQJUHVV RI 3KDUPDF\ DQG 3KDUPDF
%DQJNRN

(XURSHDQ DVRRMRA\DSEMRID SKDUPDELABWW X ¥\ RQ WKH IXWXUH |
SUHSDUHGQHVV RI KRVSLWDO SKDUPDFLHV

/IX 6 /XR 3 7DQJ 0 HW DO 3URYLGLQJ SKDUPDF\ VHUYLFHV GXUL
 QWHUQDWLRQDO MRXUQDO RI FOLQLFDO SKDURDF\ Y

6KDNRZVNL & 3DJH 5/ QG )LVK 'l HW DO 7KH $XURUD WKHDWHU

GHSDUWPHQW R$FHKWDIWADDFWMRXUQDO RI KHDOWK V\VWHP SKDUPDF\

Rl WKH $PHULFDQ 6RFLHW\ RI +HDOWK 6\WWHP 3KDUPDFLVWYV
DMKS

.RV\DN $ $QDO\]LQJ XQGHUVWDQGLQJ DQG DGGUHVVLQJ WKH VRX

LQFRPH PDUBNRWWWQWDWLRQ 3RZHU3RLQW SUHVHQWHG DW ,QWH

JHGHUDWLRQ ),3 :RUOG &HQWHQQLDO &RQJUHVV Rl 3KDUPDF\ D

$PVWHUGDP

6HOP % ODQDJLQJ PHGLFDO VXSSO\ FKDLQ LQ HPHUJHQF\ RSHUD

/RILVWLFLDQ RU SKDUPDFRORJLVWLFLDQ 5HG &URVV H[SHULHQFH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLT
I

(OpPHQWV WK TXH
7KRPSVRQ &$ ++6 UHGHVLJQV UROH RI SKDUPDF\ SHWPHRQEBQ LQ G
MRXUQDO RI KHDOWK V\VWHP SKDUPDF\ $-+3 RIILFLDO MRXUQDO
6\WWHP 3KDUPDFLVWYV ‘2, QHZV
3DXG\DO 9 &DGRJDQ & )BNRRYVLR@MWIDFDLQLFDO SK@URKH VHU
&29," SDQGHPLF ([SHULHQFHV RI SKDUPDFLVWYV 3HRRDUFRKURSHD
VRFLDO DGPLQLVWUDWLYH SKDUPDF\ 56$32,

M VDSKDUP
3LQFRFN // ORQWHOOR 0- 7DURVN\ 0- HW DO 3KDUPDFLVW UH
SUHSDUHGRPHUNFDQ MRXUQDO RI KHDOWK V\WWHP SKDUPDF\  $-+3
$PHULFDQ 6RFLHW\ RI +HDOWK 6\WWHP 3KDUPDFLVWV '2,

DMKS
+DVKLPRWR 7 7RFKLNXER . DQG 6DWR + 7KH UROH RI WKH SKDUP
FKURQLF GLVHDVHV GXULQJ GLVDVWHUV H[SHULHQFHV GXULQJ V
3UpVHQWDWLRQ 3RZHU3RLQW SUHVHQWHG DW ,QWHUQDWLRQDO :
&HQWHQQLDO &RQJUHVV RI 3KDUPDF\ DQ®P¥KDHIPE®FMXWLFDO 6FLHQ
'DZVRQ - &KULVWFKXUFK (DUWKTXDNH 1HZ =HDODQG 5HVSRQVH |
3UpVHQWDWLRQ 3RZHU3RLQW SUHVHQWHG DW ,QWHUQDWLRQDO :
&HQWHQQLDO &RQJUHVV RI 3KDUPDF\ DQ®P¥MDHIP®FMXWLFDO 6FLHQ
9DLOODQFRXUW 5 3KDUPDF\ 3UDFWLFH LQ 5HVSRQVH WRGDWXUDC
),3 :RUOG &RQJUHVV RI 3KDUPDF\ DQG 3KPEPDFHXWLFDO 6FLHQFHV
9DLOODQFRXUW 5 /HJLVODWLRQ WR VXSSRUW WKH WROH RI SKI
3KDUPDFLVWV LQ KXPDQLWDULDQ ZRUN RQ :HGQHVGD\
8FKLGD ( /RQJ )DJLR % ODUVKDOO - HW DO 5LVLQJ WR WKH FKDC
IURQW OLQHV GXULQJ &B3PHULSDQGWRXBQDO RI KHDOWK V\VWHP St
RIILFLDO MRXUQDO RI WKH $PHULFDQ 6RFLHW\ RI +HDOWK B6\VWHP

‘2, DMKS ][DD

':DOGURQ .0 6FKHQNDW '+ 5DR .9 HW DO $SSOLFDWLRQ RI HPHUJ}F
D SKDUPDF\ GHSDUWPHQW V DSSURDFK WR D $EODIFAD ¥ ZIRXUBDBC
+HDOWK 6\WWHP 3KDUPDF\ '2, DMKS ][DE
(GZDUGV &- OLOOHU $ &REE -3 HW DO 7KH SKDUPDFLVW V UROI
$PHULFDQ MRXUQDO RI KHDOWK V\VWHP SKDUPDF\ $-+3 RIILFLDO
+HDOWK 6\WWHP 3KDUPDFLVWV ‘2, DMKS ][DD
/HRQDUGL 9LQFL ' 'L ODUWLQR ( (XURPIPQR QLW HRW WDPHUJHQF\ PHC
(/(0
(LNR . 7KH 5ROH RI WKH 'LVDVW KK 5H3 LRIU G & DRLRRQIFLIAW RI 3KDUPI
3KDUPDFHXWLFDO 6FLHQFHYV
*DXGHWWH 5 6FKQLW]HU - *HRUJH ( HW DO /HVVRQV OHDUQHG
7UDGH &HQWHU GLVDVWHU SKDUPDF\ SUHSDUHGQHVV DQG SDUWLF
VXUJLFDO UHVSRG@KBUPDHFRRVKHUDS\ "2,

SKFR
.DZDWDED < &RQVLGHUDWLRQV IRU SKDUPDFLVWWWRUGD®LRQ@DE
MRXUQDO RI SKDUPDFHXWLFDO FRPSRXQGLQJ
6HH 6 5HGLVFRYHULQUHFRRPWQR®V DIWHUSQ@RDOMFBQHDPRQGPHGLF

"2, DIP

'RUOG +HDOWK 2UJDQL]DWLRQ :+2
,QWHUQDWLRQR WNIGGEHWDWVLRQG 5HG &UHVFHQW B6RFLHWLHV ,&5&
OpGHFLQV 6DQV )URQWLQUHV 06) HW DO 7KH LQWHUDJHQF\ (PHU
2UJDQLVDWLRQ PRQGLDOH GH OD 6DQWp
.RV\DN $ DQG 'RZQV . 3KDUPDFLVWV (PHUJHQF\ .LWV D 6WURQJ 3
$VVLVWBQFWHQWDWLRQ 3RZHU3RLQW SUHVHQWHG DW ,QWHUQDW
),3 :RUOG &HQWHQQLDO &RQJUHVV RI 3KDUPDF$MQGHIIGIDPP D FH X W
9DUGDQ\DQ + ORVHJXL *%* DQG OLUDQGD (6 6NLOOV DQG &RUH &R

+XPDQLWDULDQ SBVHKRVBQFIWDVWHU OHG ‘2,

6 ;
RUOG +HDOWK 2UJDQAKBWLR®QH :RP WKH SKDUPDFLVW LQ WKH KHDC
$XIXVW 6HSWHPEHU 5HSRUW RI D :+2 OHHWLQJ 7RN\R -DSC

+RSNLQV - DQG &RPPLWWIBHGQGWRBXEDWHE RKMHBOOWK JXLGH LQ HPHI
6HFRQG HG

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLWUH
(OpPHQWYV WKpRULTXHV

.HHUV 51 :LOOLDPV 6' &RRNH - HW DO &DXVHV RI PHGLFDWLRQ D
D VIVWHPDWLF UHYLHZ RI TXDQWLWDWXYHVDQBVTXDOLWDWLYH HYL
2, Y

6KHKDWD =+ 6DEUL 1$ DQG (OPHOHJ\ $$ 'HVFULSWLYH DQDO\VLV |
WKH (J\SWLDQ QDWLRQDO RQOLQH UHSRUWKQ®DQOVRIH® KX $POIU LW
OHGLFDO ,QIRUPDWLFV $VVRFLDWLRQ -%$0,% 2,

MDPLD RFY
(OGHQ 10 DQG ,VPDLO $ 7KH ,PSRUWDQFH RI OHGLFDWLRQ (UURUYV
Rl &OLQLFDO &DUMREBOYMRKW QDO RI KHDOWK VFLHQFH '2,

JMKV Y Q S
OpGHFLQ VDQV IURQWLQqUHYV OpGHFLQ VDQV IRUQWLQUHV :HEV
[KWWSV 777 PVI IU SRUWUDLWIVFEKV M B GHRF WIREBRDFLHQ
&DUURQ 31 'DPL ) )UHAHELOW O XEUPKRV¥SE L WPUH. ¢ GH
+HOP 0 &DVWQHU 7 DQG /DPSO / (QYLURQPHQWDO WHPSHUDWXU
HPHUJHQF\ PHGLFD®F WHUNQPHVWKHVLRORJIJLFD 6FDQGLQDYLFD

‘2. M [

*UDQW 7$ &DUUROO 5* &KXUFK :+ HW DO (QYLURQPHQWDO V
GHJUDGDWLRQV LQ HSLQHSKULQH FRQFHQWH DdPHRQ FDQGMRXRMDI
HPHUJHQF\ PHGLFLQH 2,
OpGHFLQ VDQV PDEGWQHUHVYHV GIQOMQ@N OB © FKDLQH GH IURLG 2
YDFFLQV PRLQV VHQVLBRHYW QOQIRKIBQH¥BHVYV &DPSDLJQ
‘RUOG +HDOWK 2UJDQLVDWLRQ :+2 7HPSHUDWXUH VHQVLWLYLW\ |

+LQGOH (0 DQG +HQQLQJ -' &ULWLFDO FDUH DW H[WUHPHV RI WHP
DQG HTXLSPH@WP\ OHG &RUSYV "2, MUDPF
%HOO & DQG 'DQLHO 6 3KDUPDF\ /HDGHU V 5ROH LQ +RVSLWDO (P
+RVSLWDO SKDUPDF\ ‘2, KMS

7KH 6SKHUH 3URMHFW 7KH 6SKHUH +DQGERRN +XPDQLWDULDQ &K
+XPDQLWDULDQ 5HVSRQVH IRXUWK

‘RUOG +HDOWK 2UJDQLVDWLRQ :+2 7KH LQWHUDJHQF\ KHDOWK N
GHYLFHV IRU SHRSOH IRU DSSUR[LPDWHO\ WKUHH PRQWKYV

‘RUOG +HDOWK 2UJDQEPDORGRMO /+¥W RI (VVHQWIMKOHIHGLFLQHYV
‘RUOG +HDOWK 2UJDQEPDORGRMO /+¥W RI (VVHQWIMKOHIHGLFLQHYV
60DPD 6 /HH - $UDJQR 0 HW DO 7KH GHYHORSPHQW RI WKH
HPHUJHQF\ KHDOWWHNDWOHGLWHUUDQHDQ +HDOWK -RXUQDO

'RUOG +HDOWK 2UJDQL]DWLR@1:+2 (FXPHQLFDO 3KDUPDFHXWLF
,QWHUQDWLRQDO 3KDUPDFHXW L EXIOG HOAKUH/WIRRIQO N GBL F HQWH DR QD W L
WK HG :RUOG +HDOWK 2UJDQL]DWLRQ
KHDOWK O0VI 3KDUPDFHX3DIWA®DO, GFRRIOLWLRIQG HFRQRPUHFAPNYWHYV
VFLHQFHV IRU KHDOWK
3KDUPDFLHQV 6DQV JURQWLQUHV &RPLWpP ,QWHUQDWLRQDO 6WXG\
$FHK LQ ,QGRQHVLD
,QWHUQDWLRQDO 3KDUPDF HXWL FED/OD WIERHHU@W LRIQ 3RB®LF\ *RRG SL
GRQDWLRQV Rl PHGLFLQHV
%HUR / &DUVRQ % OROOHU + HW DO 7R JLYH LV EHWWHU WKDC
JXLGHOLQHV IRU GUXJ GRQDW®KQW GRUQGJ+HDOWK 2UJDQ
‘2, % /7
'RUOG +HDOWK 2UJDQL]DWLR@1:+2 (FXPHQLFDO 3KDUPDFHXWLF
,QWHUQDWLRQDO 3KDUPDFHXW L EXIOG HDAKUHNWIRRIQO N GBL F HQWH DR QD W L
WK HG :RUOG +HDOWK 2UJDQL]DWLRQ
"RUOG +HDOWK 2UJDQL]JDWLRQ :+2 3URGXLWV PpGLFDX[ GH TXDO
"HEVLWHNWS 777 ZKR LOW 1U OHZV URRP IDFW VKHHWY GHWDLO VX
| SURGIXFWVDFFHVVHG RFWREHU
 QWHUQDWLRQRIBHFRBEPRWMMHHLWDULDQ /RILVWLFV DQG 6XSSO\ &KL
*HQHYD ,QWHUQDWLRQDO &RPPLWWHH RI 5HG &URVYV

$\0ZLQ &- .|QLJ 7& %UHQQDQ 1: HW DO 5HGXFWLRQ LQ FULWLFD
LQFLGHQWY DQDO\VLV RI WULDJH VXUJH DQG UHVRXUFH XVH DI
7KH /DQFHW "2, v

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLT
I

(OpPHQWYV WK TXH
,(QWHUQDWLRQDO 3KDUPDFHXWLAWOWHBHQWWRIRTRQLF\ 5ROH RI Wt
LQ GLVDVWHU PDQDJHPHQW

$UXUX 0 7UXRQJ +$ DQG &ODUN 6 3KDUPDF\ (PHUJHQF\ BUHSDUHG
D SURSRVHG IUDPHZRUN IRU H[SDQGLQJ SKDUPDF\ SURIHVVLRQD
HPHUJHQF\ SUHSDUHGQHVY DQG UHVSRQVH GXULQJ SWWHHRYIF K SD
LQ 6RFLDO $GPLQLVWUDWLYH 3KD2J,PDF\ M VDSKDUP

ORUH\ -& 6LPRQ 5 -D\ ** HW DO (UURU UHGXFWLRQ DQG SHUIR
HPHUJHQF\ GHSDUWPHQW WKURXJK IRUPDO WHDPZRUN WUDLQLQJ

SURMHHAWOWK VHUYLFHV UHVHDUEFK ‘2,
.OLPD '$ 6HLOHU 6+ 3HWHUVRQ -% HW DO )XOO VFDOH UHJILRQ
GLVDVWHU SUHSDWBGRIH$¥ XWH &DUH 6XUJ GLVFXVVLRQ

‘2, 7$ E H FEE
$IJHQF\ IRU +HDOWKFDUH 5HVHDUFK DQG 4XDOLW\ $+54 DQG "H
SBRFNHW *XLGH 7HDP67(336 7THDP 6WUDWHJILHYV 7TRROV WR (Q

3DWLHQW 6DIHWMG

6WDLQHY $ %DUDORQ & DQG )DULQ $ 7HDP67(336 GHV RXWLOV
VPFXULWp GHYLYDWHWQWXDOLWpP HQ PLOLHX GH VRLQV

+DXWH $XCWRQWp +$6 *XLGH GH ERQQHV SUDWLTXHV HQ PDWLqU

+RPHODQG 6HFXULW\ +RPHODQG G6HFXULW\ ([HUFLVH DQG (YDOX
'"HSDUWHRPIHRMHODQG 6HFXWLW\ HG
&RRN '$ +DWDOD 5 %U\GJHV 5 HW DO 7HFKQRORJ\ HQKDQFHG VL
HGXFDWLRQ D VI\VWHPDWLF UH-¥I0BZ DQG PHWD DQDO\VL"\2,

MDPD
OF*DJKLH :& ,VVHQEHUJ 6% &RHKHYLBXEBMWHAB PHGLFDO HGXFDWLR
GHOLEHUDWH SUDFWLFH \LHOG EHWWHU UHVXOWY WE&DQ\WUFDGL\
FRPSIDWLYH UHYLHZ Rl WRBGHPLGEHRHFGLFLQH MRXUQDO RI WKH
$PHULFDQ OHGLFDO &ROOHJHV '2,

$&0 E H H
2EDLG -0 %DLOH\ * :KHHOHU + HW DO 8WLOL]JDWLRQ Rl )XQFWL
(PHUJHQF\ BUHSDUHGQHVY DPRQJ 5XUDO +HDX3XWHK RVYS DW DD WLVRDQAA
OHGLFLQH ‘2, 6 :
‘RUOG +HDOWK 2UJDQLVDWLRQ :+2 S5HIRRVIDODD I LFGIG RYHXORSEH )I
(PHUJHQF\ ([HUFLVHYV *XLGDQFH PDWHULDOV
$UDL 7 2KWD 6 2QLVKL 0 HW DO (PSLULFDO UHVHDUFK RQ WKH >
GLVDVWHU PHGLFDO28H SIRFEPHY \G HIPHW JHQF\ PHGLFLQH 2%$(0

‘2, 2%(0 6

3U\RU ( +HFN ( 1RUPDQ / HW DO ,QWHJUDWHG GHFLVLRQ PDNLQJ
GHVWUXFWLRQ LQFLGHQWYV GHYHORSPHQW DQG LQLWLDO HYDC
SURIHVVLRB@B&RVSLWDO 'LVDVWHU OHGLFLQH '2,

\Y [
*ORZ 6' &ROXFFL 9- $0O0OLQJWRQ '5 HW DO O0DQDJLQJ PXOWLSOH ¥
SUHSDUHGQHVYV WUDLQBQHKRVSHWD®HQMYDVWHU OHGLFLQH

‘2, 6 ;
&ROODQGHU % *UHHQ % OLOOR < HW DO 'HYHORSPHQW RI DC
SUHSDUHGQHVY WUDLQLQJ FRXUVH XWROHKRMSEWOW L' [P\REGVDADH. W \0 M
GLVFXVVLRQ '2, Vv

$EDWHPDUFR $ %HFNOH\ - %RUMDQ 0 HW DO $VVHVVLQJ DQG LP
DPRQJ ILUVW UHVSRQGHDWLRGGDORYYLWRQPHQWDO +HDOWK $VVRF

1\ER 6( .OHSVHU 6% DQG .OHSVHU 0 'HVLJQ RI D GLVDVWHU SUHSI
DQG VHFRQG \HDU SKD UBXKNRAHOWYGCH@QWKDUPDF\ WHDFKLQJ OHDUQ

‘2, M FSWO
ORXOG - :KLWH + DQG *DOODJKHU 5 (YDOXDWLRQ RI D FULWL
XQGHUJUDGXDWH QXE&RQWH R SVRGHOWYX UV H ‘2,

FRQX
OF*DJKLH :& ,VVHQEHUJ 6% 3HWUXVD (5 HW DO $ FULWLFDO UHY
HGXFDWLRQ UHVHDUPKIGLFRO (GXFDWLRQ ‘2, M

[

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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,VVHQEHUJ 6% DQG 6FDOHVH 5- 6LPXODWHRY $QFMHIYBGW K @ DAULR ER.

OHGLFLQH ‘2, SEP

(XURSHDQ &HQWUH )RU 'LVHDVH 3UHYHQ@D/QR BRRNG &RQ W UR® XIDDMF

H[HUFLVHV LQ (8 SXEOLF KHDOWK VHWWLQJV + +RZ WR GHYHOR

IUDPHZRUN RI SXEOLF KHDOWK UHVSRQ\6KV RRNRKRPPX Q& FDEOH GLVH!

+DUYDUG RPBKERQF +HDOWK 3XEOLF +HDOWK (PHUJHQF\ 3UHSDUHC

WRRONLW

+VX (% &DVDQL -$ 5RPDQRVN\ $ HW DO $UH UHJLRQDO KRVSLWD:

KHDOWK HPHGIHRQMHAWLW\ DQG %LRWHUURULVP %LRGHIHQVH 6WU
‘2, EVS

‘LOOLDPV ( DQG 7DOOH\ 5 7KH XVH RI IDLOXUH PRGH HIIHFW DQG

HUURU VXERRIRRISLWDO SKDUPDF\

86 $UP\ 3URFHGXUH IRU 3HUIRUPLQJ D )DLOXUH ORGH (IIHFW DQG .

'R HG 8QLWHG 6WDWHV OLOLWDU\ 3URFHGXUH

'HVLJIQ $QDO\WLV 3URFHGXUH )RU )DLOXUH ORGHV (IIHFWV DQG &UL

X1V . 3HDUVRQ $ DQG :DWHUV 0 ORRIQFH D XKRVIOUWHDWLPH H[SF

$XVWUDOLDQ KHDOWK UHYLHZ D SXEOLFDWLRQ RI WKH $XVWUDO
‘2, DK

5RGULJXH] *RQ]DOH] &* ODUWLQ %DUEHUR 0/ +HUUDQ] $ORQVR $
HITHFW DQG FULWLFDOLW\ DQDO\WLV WR LPSURYH VDIHRXUQ® WKH P
RI HYDOXDWLRQ LQ FOLQLFDO SUDFWLFH'2, MHS
$vJDUL 'DVWMHUGL + .KRUDVDQL ( <DUPRKDPPDGLDQ 0+ HW DO
IDLOXUH PRGH DQG HIIHFWYVY DQDO\WLV WHFKQLTXH LQ ,IORMVSLWDC
9LROHQFH 5HYV '2, MLYU Y L
9HOH] 'LD] 3SDOODUHYV 0 'HOJDGR 6LOYHLUD ( 8¥DQUHWDOR/KFBDP
)DLOXUH ORGH DQG (IIHFW $QDO\WLV WR UHGXFH PHGLFDWLRQ
SUHVFULSWLRQ YDOLG D WKIRRVE ID/QIE0 G V WEH DX @ NV

‘2, EPMTV
'"HPHUV e &ROOLQ /pYHVTXH / %RXOp 0 HW DO $QDO\WH GHV PRGF}
HW GH OHXU FULWLFLWp GDQV OH FLUFXLW&GEX PpGLFDPHQW UHYX
%RQQDEU\ 3 &LQJULD / $FNHUPDQQ 0O HW DO 8VH RI D SURVSH
LPSURYH WKH VDIHW\ RI WKH FDQFHQWHKH@RWKRQDS\ MRIRFHNY IR
KHDOWK FDUH MRXUQDO RI WKH ,OQWHUQDWLRQDO 6RFLHW\ IRU

‘2, LQWTKF P]L
BRODQFLFK 6 5XH / 3BRRIDFWHWHD®LVN OLWLJDWLRQ 8VLQJ )DLOXU
$QDO\WLV IRU (YDOXDWLQJRXDYMX0 DRIUCEEH BTV O L W\ RIILFLDO SXE
WKH 1DWLRQDO $VVRFLDWLRQ IRU +HDOWKFDUH 4XDOQLW\

-+ 4

6WDPDWLWHRGXFWLRQ WR ULVN DQG IDLOX%YR¥D BWMRWRRY DQDB RIHW&
3UHVV
OROODK $+ /RQJ 0 DQG BANVWHPDQDUHPHQW DSSOLFDWLRQV LQ SKIL
ELRSKDUPDFHXWLFDO+RER®X D@ WIXULQDH\

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS
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&RQWH[WH

(QWUH HWOH &HQWUH IRU 5HVHDUFK RQ WKH &S(GHWPLRORJ\
UHFHQVp GDQV VD EDVH GH GRQQpHV  PLOQIOMHPEHO WM BPSINVRWYE
FDXVDQW PLOOGRQRWRUWY 3RXU OLPLWHU OHXUV FRQVPTXHQFFL
SUpSDUDWLRQ VRQW LQGLVSHQVDEOHV HW FHFL SDUWLFXOLqL
$VVXUPpPHQW ORUV GTXQ pYpQHPHQW PDMHXU WRXV OHV SURIF
SKDUPDFLHQV SHXYHQW SDUWLFLSHU j OD UpSRQVH GH FULVH
KRVSLWDOLHUV 'H FH IDLW OHV SKDUPDFLHQV SDUWLFLSHQW
PHWWDQW | GLVSRVLWLRQ OHXUV FRQQDLVVDQFHV SKDUPDFH}
VPFXULWp GIXWLOLVDWLRQ GHV PpGLFDPHQWYVY 3DU FRQVpPTXHC
WLWUH TXH OHV DXWUHV SURIHVVLRQQHOV GH VDQWp

/D SUPYHQWLRQ GHV ULVTXHV HVW XQH pWDSH LQFRQWRXUQ
PYPQHPHQWY PDMHXUV RX FDWDVWURSKHV (OOH SHBEREWQGH FR
OHV UHFRPPDQGDWLRQV HQ YLJXHXU OHV ULVTXHV GRLYHQW
PWDEOLVVHPHQWY GRLYHQW SUHQGUH HQ FRPSWH OHV ULVTXH
VWUXFWXUH 3RXU DPpOLRUHU FHX[ FL SOXVLHXUV DSSURFKHYV
$QDO\WVHV GHV ORGHV GH 'pIDLOODQFH GHV (IIHWV HW GH OD &
TXDOLWDWLYH HW FRPSOqQWH HVW XWLOLVpH SRXU LGHQWLILH
GpIDLOODQFHV SRWHQWLHOOHV G XQ SURFHVVXV HW OHXUV F
FRPSOH[HV /D SUpSDUDWLRQ HVW XQH DXWUH pWDSH FOp SR>
VLWXDWLRQV GH FULVHV &HWWH pWDSH FRPSUHQG OD PLVH

DFWXDOLVpHVY WHOOHV TXH GHV SODQV FDWDVWURSKHV OD IRU
FHOXL FL /HV H[HUFLFHV VRQW FDSLWDX[ HW IRQW SOHLQHPHGC
OHV JXLGHOLQHV QRWDPPHQW FHOOHV GH OD )pGpUDWLRQ ,C
SUPFLVHQW ELHQ TXH OHV SODQV GYXUJHQFH GRLYHQW rWUH
GIDPpOLRUHU OD SUpSDUDWLRQ GH OfLQVWLWXWLRQ HW GH VR
OH MRXU Re XQH FDWDVWURSKH UpHOOH DUULYH 8QH GHV SRVV
VLWXDWLRQ GX SHUVRQQHO SDU GHV H[HUFLFHV GH VLPXOD
OYDSSUHQWLVVDJH SDU OfH[SPULHQFH IDYRULVH OJDSSURSUL
EpQpILFH VXU OHV FRQQDLVVDQFHV &HSHQGDQW OD SOXSDUW
SURIHVVLRQV FRPPH FHOOHV GH PpGHFLQV LQILUPLHUV HW S|
GRQQpPHV HVW GRQF SUpVHQW SDU UDSSRUW j OfLPSDFW GH C
SKDUPDFHXWLTXHV (Q RXWUH SHX GH GRQQpPHV H[LVWHQW GLC
SUpSDUDWLRQ GHV SKDUPDFLHV KRVSLWDOLQUHV SRXU IDLUH I
FRQVWDWDWLRQV PHWWHQW HQ DYDQW OH EHVRLQ GH VHQVLEL
EpQplILFH GTYXQH SUpSDUDWLRQ

'DQV FH PrPH HVSULW OHV pWDEOLVVHPHQWY GH VDQWp GRL
FDWDVWURSKH SHXW DYRLU GHV LPSDFWV GLUHFWV VXU OHXU
SHXYHQW PrPH QpFHVVLWHU OfpYDFXDWLRQ GH FHOOHV FL &H\
PDLV VRQW j KDXW ULVTXH SRXU OHV SDWLHQWV 3DU FRQVpTX
JHVWLRQ GHV ULVTXHV HW XQH SUpSDUDWLRQ DGpTXDWH GR
SUREDELOLWpP G pYpQHPHQWY LQGPVLUDEOHVY ORUV GTXQ WHO p
FHV LQFLGHQWYV XQ SODQ GYpYDFXDWLRQ GRLW rWUH pODER
FDWDVWURSKHY GRLW rWUH FRQQX GH WRXV HW HQWUDvQp SR
GIPYPQHPHQWY UpHOV HQ FUPDQWHIBIN UWIOHINVORpLQFEN GLPEG
(WDQW GRQQp OD UDUHWpP GH FHV pYpQHPHQWYVY HW OD GLIILFXO
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SURSRVHQW GIXWLOLVHU OHV GpPpQDJHPHQWY KRVSLWDOLHU
SDWLHQWY /D SXEOLFDWLRQ GH GRQQpHV VXU OH GpPpQDJHP]
G DLGHU VRQ K{SLWDO DLQVL TXH G DXWUHV pWDEOLVVHPHQW
O pYDFXDWLRQ VEUH HW HIILFDFH GHV SDWLHQWV (Q HIIHW F
IUpTXHQWY HW UHSUpVHQWHQW XQH WKFKH FRPSOH[H TXL GHY!
PrPH PDQLqUH TXH OHV LQWHUYHQWLRQV HQ FDV GH FDWDVWUR:

'"HUQLQUHPHQW OfLPSRUWDQFH GfXQH WHOOH SUpSDUDWLRQ I
FRQFUqQWHV FRPPH FHOO&RGRQ®XL,UXV 'LVHDIWHEHFL pJDOHPHQW
QLYHDX SKDUPDFHXWLTXH 'DQV OHV VLWXDWLRQV GH FULVHV «
HQJOREHQW j OD IRLV OHV SUHVWDWLRQV ORJLVWLTXHV HW OF
FDWDVWURSKH GRQW OJDSSURYLVLRQQHPHQW HQ PpGLFDPHQ\
JHVWLRQ GH FULVH /D SDQGpPPLH &29," D PLV HQ DYDQW GH P
SKDUPDFLHQV &HWWH FULVH D VRXOLJQp OH IDLW TXH OHV SK
GDQV OHV SKDVHV GH SUpSDUDWLRQ TXH GH UpSRQVH j GHV VL
PDQLqQUH FRQFUQWH OHV U{OHV TXfLOV SRXYDLHQW MRXHU OC
OLPLWpH HQ FH TXL FRQFHUQH OHV U{OHV H[DFWV GX SKDUPD
VXUYLHQQHQW j GRPLFLOH RX GDQV XQ FRQWH[WH GIDLGH KXPLC
RX DX[ LQILUPLHUV SRXU OHVTXHOV GLYHUVHV pWXGHV GpFU
FRQWH[WH VRQW SXEOLpHV &H PDQTXH UDSSHOOH OJLPSRUWI
GRQQHQW OYRFFDVLRQ GY{DSSUHQGUH GHV VLWXDWLRQV YpFXH)
OD JHVWLRQ GHV FULVHV IXWXUHYV

2EMHFWPWPIWKRGHY HW UpVXOWDWY SULQFLSDX]
/| REMHFWLI SULQFLSDO GH FHWWH WKqVH HVW GipW)XEEQBU HW G
UpSRQVH GHV SKDUPDFLHV KRVSLWDOLqUHV VXLVVHV HW HXUR
PYqQQHPHQW PDMHXU RX FDWDVWURSKH

3RXU FH IDLUH WURLV pWXGHV FLEODQW OD SUpSDUDWLRQ JpQ
PWp UpDOHVPBIXVY GHX[ pWXGHV UHODWDQW GHV pYpPQHPHQWYV )
GIpYDOXHU VSpFELILTXHPHQW OD UpSRQVH GHV SKDUPDFLHV K
SDQGpPPLH GH &29,' /D UpDOLVDWLRQ GH FHV WUDYDX[ D DL
PRQGH SKDUPDFHXWLTXH HW SDUWLEXOLqUHPHQW OHV SKDUPLE
SRXYDLHQW MRXHU HQj POV PGR UFWDQHWY BW VH SUpSDUHU j FHO
GIH[SPULHQFHY DFFRPSOLV RQW TXDQW j HX[ DSSRUWpP GHV GRQ
UpSRQVH IXWXUH GDQV GHV VLWXDWLRQV GH FULVHV VLPLODLUF

/D SUHPLQUH (RHEXGHQ®\ DQG 'LVDVWHU 3UHSDUHGQHVV RI (
3KDUPDFLVWV % BXPWH\ FRQGXLWH | OfDLGH GTXQ TXHVWL
6XUYH\ORQNB\(XURSH &HWWH pWXGH D UpYpOp TXH OHV SKDUP
HW HXURSPHQQHV pWDLHQW HQFRUH DVVH] ORLQ GH UpSRQGUH
GH OD ),3 FRQFHUQDQW OD SUpSDUDWLRQ HQ FDV GH FDWDVWUR

/ID GHX[LqPH BWXG@GHWLVN DQDO\VLVY WR HQVXUH SDWLHQWVY PHG
UHORFDWLRQV DQQGVHIMVRXD@WMBRONVVpPpH j XQ FDV VSpFLILTXH GH
GH FULVH &HWWH pWXGH VfHVW DSSX\pH VXU XQ GpPpQDJHPH
SUpSDUDWLRQ j XQH pYHQWXHOOH pYDFXDWLRQ GHV SDWLHQWYV
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GH W\SH $0'(& D pWp UpDOLVpH &HWWH pWXGH DYDLW FRPPH EX
SDWLHQWY ORUV GH FHV GHX[ W\SHV GTp DVRXPH Q@ CBID S WU RXN.®@
GHV $0'(& SRXU DPpOLRUHU OD VpFXULWp GHV SDWLHQWYV GDQV
GHO pYDFXDWLRQ G XQ K{SLWDO 'H SOXV FHWWH pWXGH D F
GpPpQDJHPHQW KRVSLWDOLHU SHXW DSSRUWHU GHV FRQQDLVV
WHVWHU OHV PHVXUHV PLVHV HQ SODFH SRXU SRXYRLU HQVXL
G pYDFXDWLRQV

/ID WURLVLQgPHX®ODOXGHD @H VLPXODWLRQV WR LPSURYKR\GIMWDDN @/ |
SKDUPDOFLBNVDLW VXLWH DX FRQVWDW TXH OHV SKDUPDFLHV
SOHLQHPHQW SUpSDUpHV j UpSRQGUH j XQH VLWXDWLRQ GH FUL
DYDLW XQ LQWpUrW SRXU OHV SKDUPDFLHV KRVSLWDOLQUHV |

GIpYPQHPHQW PDMHXU (Q HIIHW OHV VLPXODWLRQV PUDQGHXI
VLIQLILFDWLYHPHQW O pWDW GH SUpSDUDWLRQ GRISSIKPUNDFLH
GH VHQVLELOLVHU OH SHUVRQQHO j FHWWH WKpPDWLTXH

JHV GHX[ GHUQLQUWDQDWKBHYWO RI WKH &29," KHDOWK FULV
SKDUPDFLHV LQ 6ZHW]RUGIN@ERQ GH OD SDQGpPLH &29,' HQ ¢
GpILV GIXQH SKDUPDFLH RQW HUXRYWLWHD®QHYVHDQDO\Vp OHV UH
GH SKDUPDFLHV KRVSLWDOLQUHV IDFH j OD GK2PL'qUH (9DJXH G
OD SDQGpPPLH D UHSUpVHQWpP XQ JUDQG GplL SRXU WRXW}
VXLVVHV FH TXL D VRXOLJQp OHXU U{OH FOp GDQV OD JHVWLR
FULVH GYXQH SDQGpPLH HVW FRPSOH[H HW QpFHVVLWH XQ S
DSSURSULp /D SUHPLQUH pWXGH EDVpH VXU XQ TXHYWDRQQDLL
SHUPLV GYpWDEOLU XQH YLVLRQ JpQpUDOH GH OD UpSRQVH Gt}
GXUDQW OD SUHPLQUH YDJRHWGWH SPWNOHYp TXH OHV SKDUPI
KRVSLWDOLQUHV VXLVVHV RQW G€ IDLUH IDFH j GH QRPEUHX]
UDSLGHVY HW HIILFDFHV RQW G€ rWUH WURXYpHV 4XDQW j OD VH
XQ H[HPSOH FRQFUHW GTXQH SKDUPDWHWY BRWSRWD HQWH H S WAL
FHWWH FULVH DILQ GYDSSUHQGUH GH FHV H[SPULHQFHV HW G
SKDUPDFLHV KRVSLWDOLQUHV IDFH j XQH SDQGpPPLH

$ 6LWXDWLRQ GfXUJHQFH HW GH FDWDVWUR
SKDUPDFLHV KRVSLWDOLqUHV HQ (XURSH

D QWURGXFWLRQ HW 2EMHFWLIV

&HV GHUQLQUH\D DI)A@M§H/D SDQGpPPLH GH &29," OH PRQGH D Gy
GDYDQWDJH GH FDWDVWURSKHY QDWXUHOOHV HW G RULJLQHYV
SUEIQSDOH FDXVH GHV FDWDVWURSKHV QDWXUHOOHV UHFHQVp!
POWPRURORJLTXHV H[WUrPHV VXUWRXW GHV LQRQGDWLRQV HW
GHV GpFqV REVHUYpV GH i PWDLHQW GXV {QGHV WUHI
OHV SHUWHVY pFRQRPLTXHV VH VRQW pOHYpHV j PLOOLD
GRQW PLOOLDUGY GH GROODUV GH GRPPDJHV HW HQYLURQ
SRXU OT(XURSHHUWHY pFRQRPLTXHV VROW PRYHVGEHNQRDWDVW U
JPRSK\VLTXHV WUHPEOHPHQWY GH WHUUH DFWLYLWpV YROFDQ
HW GDQV GHV FDV DX FOLPDW WHPSIWHV LQFHQGLHV GH
JOLVVHPHQWY GH WHUUDLQ HW &P S/ WDVDYWLHR\D \H [GVHU rPBILW HV  \
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PDQLqUH LPSRUWDQWH OHV/MWWJRHWGHRQRQOWY GH OD VDQWp
SKDUPDFLHQV MRXHQW XQ U{OH FOp GDQV OD UpSRQVH HW OD
FDWDVWURSKHDLGHU OD SUpSDUDWLRQ GHV PLOLHX[ SKDUPDFH]
GHV JXLGHOLQHV SRXU DPpOLRUHU OD UpSRQVGMIGH\VY QSKDUF
GIYQGXVWGINGEPH@LVWUDWLRQ IDFH DX[ FDWDVWURSKHV QDWXU
OYLPSRUWDQFH GH OD SUpSDUDWLRQ QRWDPPHQW HQ PLOLHX K
GH GpWHUPLQHU OH QLYHDX GH FRPSOLDQFH j FHV UHFRPPDOQ(
KRVSLWDOLQUHV HQ (XURSH \ FRPSULV HQ 6XLVVH

E OpWKRGH

8Q TXHVWLRQQDLUH pOHFWURGEDWYHV 6X WDHM ORQIEHOLQHY GH Ol
FDWDVWURSKHY QDWXUHOOHV D pWp FUpp HW GLIIXVp HQ (XUR
(XURSPHQQH GHV 3KDUPDFLHQV +RVSLWDOLHUV ($+3 3RXU FR
TXHVWLRQV VXSSOpPHQWDLUHV RQW pWp DMRXWpHV &HOOH
LQIRUPDWLRQV VXU OHV FDUDFWpPULVWLTXHV GHV UpSRQGDQW\
H[SPULHQFHV FRQFHUQDQW OHV FDWDVWURSKHV GYRULJLQHV K
RQW pWp XWLOLVpHY SRXU DQDO\WVHU OHV UpVXOWDWYV

F SpVXOWDWYV

UpSRQVHVY RQW pWp UpFROWPpPHYV GDQV SD\V VXU OH FRQWLQ
Of(VSDJQH FRQVWLWXDLHQW OHV SD\V DYHF OH SOXV JUCL
OT$OOHPDJQH GH OT,WDOLH HW GH OD 6XLVVH
DYDLHQW DQDO\Vp OHXUV ULVTXHV UpJLRQDX[ GH FDWDVWU
UpSRQGDQWY DYDLHQW FUpp PLV HQ SODFH HW SURPX XQH SUR
FDV GH FULVH SURFpGXUHV RSGWDQYGRQ Q HGHND W WP SWRIFEH G X

GHV UpSRQGDQWY SRVVpGDLHQW GDQV OHXUV SURFpGXUHYV
TXH OHV SODQV G{XUJHQFH GHYUDLHQW rWUH WHVWpPpV UpJXO
GpFODUp DYRLU SUDWLTXp GHV H[HUFLFHV GH FULVH

4XLQ]H SRXU FHQW GHV UpSRQGDQWYV DYDLHQW FRQQX DX PRL
FDWDVWURSKH DX FRXUV GHV FLQT GHUQR®QWH WV UpPQHWVS BRRIP L
623V LQWHUQHV SRXU OHV VLWXDWLB&XUGRHKY LWV Q ARYDALHBD'
GTH[SPULHQFH GDQV OD JHVWLRQ GH FULVH 3DUPL OHV SKDUP
PDMHXUV RX GHV FDWRQWURWBKHYLVpP XQ GpEULHILQJ SRVW FDWI

FL GHVVRXV FRPSDUH VXU FHUWDLQV SRLQWV FOpV OHV Up.
PYPQHPHQW GH FULVH FHVY GHUQLQUHY DQQpHYV
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7TDEOHDX ,PSDFW GH OfH[SPULHQFH GIXGIQPNpRHWBQWURBKH XWUXBRXOH QLY
SUpSDUDWLRQ HW GH SUpYHQWLRQ GHV SKDUPDFLHV KRVSLWDOLqQUHV HQ (XUR

(YPQHPHQW 3%$6 GTpYpQHP Valeur-p*
PDMHXU FDWLC PDMHXU FDWEL

$QDO\WH HW PHVYXT
UpJLRQDX[ Q
$QDO\WH GHV ULV’
Q
OLVH HQ SODFH GH
RX HIHUFLFHV Q
&UDPW LRRIYHQ SODFH
SURPRWLRQ GHYV
UHFRPPDQGDWLRQV
JHVWLRQ GHV VLWX
GIXUJHQFHV LPPLQ
Q
&UPWLRQVH j GLVSR
SURPRWLRQ GHV Q Q
UHFRPPDQGDWLRQV
HQ SODFH GH WHVW
GITXUJHQFHV UpJXO
Q
SKDUPDFLHQV LQIRL
PRLQV HQ SDUWLH ¢ Q Q
WKkFKHVY ORUV GH VI
GIXUJHQFHV Q

2EWHQX SDU XQ WHVW GH )LVKHU H[DFW

3UpPYHQV

O O O O
o O O O

SUpSDUDWLRQ

I1RQDQWH WURLV SRXU FHQW GHV UpSRQGDQWYV RQW GpFODUp D
VLWXDWLRQV GY{XUJHQFH S3RXU OD PRLWLPpMDG fHRMV N X UHXU
OfDSSURYLVLRQQHPHQW HQ PpGLFDPHQWYV GH SDWLHQWYV V.

K /HWDEOHDX PRQWUH OHV FODVVHV WKpUDSHXWLTXHV FRP

7TDEOHDX &RPSRVLWLRQ GHV VWRFNV G XUJHQFHVY GDQV OHV SKDUPDFLHV KR

&ODVVHV WKpUDSHXWLTXHV Q Q

6ROXWLRQV GH SHUIXVLRQV LQWUMHWHLMROXMLVR QI &G 94
% &
$QWLGRWHV $7& 9 $%

$QWLLQIHFWLHX[ JpQpUDX[ j XVDJH V\VWpPLTXH $7& -
$QDOJpVLTXHV $7& 1

$QHVWKpPVLTXHV $7& 1

6\WWqPH FDUGLRYDVFXODLUH $7& &

6DQJ HW RUJDQHYV KpPDWRSRWpWLTXHV

6\WVWqPH UHVSLUDWRLUH $7& 5
$QWLVHSWLTXHV HW GpVLQIBF&DQWY WRSLTXHV
9DFFLQV $7& - LPPXQRJOREXOLQHV $7& - %
3DQVHPHQWY PpGLFDPHQWHX[SB@EHPHQWY FKLUXUJLFD
3V\FKROHSWH7TRX#HY HW SV\FKRDQDOHSWLTXHV $7& 1
3URGXLWV GH FRQWUDVWH $7&

9RLHV GLJHVWLYHV HW PpWDEROLVPH $7& $

$XWUH
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3DV GH VWRFN VSpFLILTXH

G'LVFEXVVLRQ

&HWWH pWXGH D pYDOXp OH QLYHDX GH SUpSDUDWLRQ DX[ VLW
SKDUPDFLHV KRVSLWDOLQUHV HQ (XURSH 6HORQ OHV UHFRPPD
SKDUPDFHXWLTXH GRQW OHV SKDUPDFLHV KRVSLWDOLQUHV GHY
FH IDLUH OHV SKDUPDFLHV KRVSLWDOLQqUHV GHYUDLHQW FRPPI
SRXU pODERUHU HQVXLWH GHV SURFpPGXUHV GIHKW WHHQF\W X @HS D SPA
HQ DYDQW TXH VHXO OD PRLWLp GHV UpSRQGDQWYV DYDLW DQD
SRVVPGDLW GHV SURFpGXUHV GH W\SH 623 3RXUWDQW OD PLVI
VLWXDWLRQV HVW HVVHQWLHOOH DILQ GYDVVXUHU OD SUpSDUD
GRQW OHV SKDUPDFLHQV 'YfDLOOHXUV XQ PDQTXH GH SUpSDU
VXSSOpPHQWDLUHV H&QHDYWXIE F WDIPPHULFDLQH D PRQWUp TXH
KRVSLWDOLQUHVY LQFOXHY GDQV OHXU pWX&H WERL HQW 8 BIVWWLHT
LQIPULHXU HQ (XURSH pWDQW GRQQp TXH VHXO GHV UpSH
H[HUFLFHV GH W\SH FDWDVWURSKH

&HWWH pWXGH HXURSpHQQH D PLV HQ DYDQW TXH OHV UpSRQGL
GH FULVH GDQV OHYV GHUQLqUHV DQQpHV pWDLHQW SOXV V
SUpSDUDWLRQ SOXV DYDQFp (QWUH DXWUHV OHV ULVTXHV pWI
SURFpGXUHYVY pWDLHQW SOXV VRXYHQW SUpVHQWHV HW GHV H
UpDOLVpY GDQV FHV pWDEOLVVHPHQWY &H FRQVWDW PqQH j Of
YpFX GHV VLWXDWLRQV GH FULVH VHPEOHQW SOXV VHQVLEOHYV
XQH SUpSDUDWLRQ DGpTXDWH SRXU UpSRQGUH j FHV VLWXDWLR
KRVSLWDOLqQUHV TXL RQW YpFX XQ LQFLGHQW PRLQV GH OD P
GpEULHILQJ SRVW FULVH SRXU DPpOLRUHU OHXU UpSRQVH j GH
OH SRLQW VXU OfpYpQHPHQW HW VD JHVWLRQ HVW HVVHQWLI
VI\VWpPDWLTXH DSUqV FKDTXH JHVWLRQ GH FULVH /HV UHWRX
pTXLSHVY GH WLUHU GHV OHoRQV GITDGDSWHU OHV SURFpGXUHYV
OD IRLV VXLYDQWH 8QH DSSURFKH VLPLODLUH GH GpEULHILQJ
H[HUFLFH DILQ GfDPpOLRUHU OHV FRQQDLVVDQFHV HW SHUPHWYV

$ OuURSSRVp OD PDMRULWp GHV UpSRQGDQWYV SRVVpGDLHQW GF
(Q FRPSDUDLVRQ DYHF XQH pWXGH DPpULFDLQH GDQV ODTXHOC
GIXQ VWRFN GH PpGLFDPHQWYV GH FULVH VXIILVDQW SRXU WU
SHQGDQW KHXW NWRFNV HQ (XURSH VHPEODLHQW PRLQV LP
UHVVRUW GH FHWWH pWXGH TXH FHV VWRFNV VRQW PDMRUL\
DQWLGRWHY DQWL LQIHFWLHX[ HW DQDOJpVLTXHV &HV FODVVH
i FHOOHV OHV SOXV FRPPXQpPPHQW XWLOLVpHV HQ FDV GTpYpQHF

/HV SULQFLSDOHV OLPLWDWLRQV GH FHWWH pWXGH VRQW GXH
SD\V HW j OD GpFLVLRQ YRORQWDLUH GH SDUWLFLSHU FH TXL S
WRXV OHV SD\V GY(XURSH QTRQW SDV UpSRQGX DX[ TXHVWLRQ(C
WDX[ GH SDUWLFLSDWLRQ pWDLW WUqV YDULDEOH 'H SOXV FH
OTHOQWLqQUHWpP GHV TXHVWLRQV GH OTHQTXrWH FH TXL UHQG OD
GLIILFLOH
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H &RQFOXVLRQ

/HV UpVXOWDWYV RQW PLV HQ pYLGHQFH TXH OD SOXSDUW GHV S
QH VH FRQIRUPHQW SDV HQWLQUHPHQW DX[ GLUHFWLYHV GH OD
DYDLHQW YpFX GHV FDWDVWURSKHV pWDLHQW SOXV VXVFHSWL
SURFpPGXUHV RSpUDWLRQQHOOHV VWDQGDUG SRXU OHV FDWD
IRUPDWLRQ GHV SKDUPDFLHQV j FHV VLWXDWLRQV GHPDQGHQW |
QPFHVVDLUH GH SURRRUHEMILYHYV FRPPH FHGOWNQSHE IODL \j HU
GDYDQWDJH OHV SURIHVVLRQV SKDUPDFHXWLTXHV j FHWWH SUR

% SWLOLVDWLRQ GIXQH DQDEDPH GIHR UDWILR
OD VpFXULWp GHV SDWLHQWYV GXUDQW O
OfpYDFXDWLRQ GTXQ K{SLWDO

D QWURGXFWLRQ HW REMHFWLIV

/IHV GpPpQDJHPHQWYV HW OHV pYDFXDWLRQV GTK{SLWDX[ VRQW
VRXYHQW XQLTXHV TXL VRQW j ULVTXH SRXU OD VpFXULWp GHYV
GH JHVWLRQ HW XQH SUpSDUDWLRQ DGpTXDWH VRQW QpFHV
GILQFLGHQWYV GDQV FH/FKDLDWHOWLR®YV 5RIHQIHOG HW DO D
GpPpQDIJHPHQW KRVSLWDOLHU GHYUDLW rWUH SODQLILp GH OD
FDWDVWURSKH 'f{DLOOHXUV LOV SURSRVHQW GH FRQVLGpUHU
XQH RFFDVLRQ GIDLGHU GY{DXWUHYVY pWDEOLVVHPHQWY GH VDQW
SDWLHQWYVY GH PDQLqUH VEUH HW HIILFDFH

/T+{SLWDO 5LYLHUD &KDEODLV 9DXG 9DODLV +5& HVW XQ K{S
URPDQGH GRWp GH OLWV GH GLYHUVHV VSpFLDOLWpPV PpC
QpPRQDWRORJLH VRLQV LQWHQVLIV J\QpFROR JLHS BIVWW R E VWAKIUN U
VLWHV GLIIpUHQWY MXVTXTHQ PD[LPXP PLQ HQ YRLWXUH

OHV VLWHV KRVSLWDOLHUV RQW GpPpQDJp GDQV XQ EKWLF
PRLV &HWWH LPSRUWDQWH RSpUDWLRQ D GHPDQGp OH GpYHOR!
DVVXUHU OD VpFXULWp GHV SDWLHQWYV GXUDQW OH WUDQVIHUW
OHXUV HIIHWV HW GH OHXU FULWLFLWp $0'(& HVW XQH PpwW
VI\VWpPDWLTXH HW SURVSHFWLYH TXL SHUPHW OD UpGXFWLRQ G
FRPSOH[HV

JTREMHFWLI GH FHWWH pWXGH pWDLW GH UpDOLVHU GH PDQL
SURFHVVXV OLpV DX[ PpGLFDPHQWYV DILQ GJILGHQWLILHU OHYV
FRQWH[WH GYXQ GpPpQDJHPHQW KRVSLWDOLHU &HWWH DQDC
GIDSSRUWHU GHV DPpOLRUDWLRQV TXL SRXUUDLHQW rWUH DSS
SDWLHQWY ORUV GH SRWHQWLHOOHV IXWXUHV pYDFXDWLRQV QR
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E OpWKRGH

8QH $0'(& D pWp UpDOLVpPH VXU OHV XQLWpV GH PpGHFLQH LQW
86, GH Of+5& 8Q JURXSH PXOWLGLVFLSOLQDLUH FRPSRVp GH
PPGHFLQ LQILUPLHU HW LQILUPLHU UHVSRQVDEOH GH OTXQLW/
UHVSRQVDEOH GX GpPpQDJHPHQW GH OfK{SLWDO 5' XQ UHSUp"
56 HW XQ VSpFLDOLVWH HQ DQDO\WH GH ULVTXH 6% RQW pW
RUJDQLVpHV SRXU PHQHU j ELHQ FHWWH DQDO\WH /D SUHPLQqU
PXOWLGLVFLSOLQDLUH SRXU XQ EUDLQVWRUPLQJ SHUPHWWDQW
FHV GHX[ VHUYLFHV ORUV GX GpPpQDJHPHQW HW ORUV GTXQH
3XLV OHV VSpFLDOLVWHV GH FKDTXH VHUYLFH VH VRQW UHQF
VPDQFHV VXLYDQWHY j OTH[FHSWLRQ GHV SKDUPDFLHQV ORJLVYV
i HX[ SDUWLFLSp DX[ UpXQLRQV SRXU OHV GHX[ XQLWpV /D
GpWHUPLQHU OHV LQGLFHV GH FULWLFLWp ,& GHV GpIDLOODQF
WURLVLqPH UpXQLRQ D SHUPLV GfpODERUHU GHV SURSRVLWLRQ'
Of,& HW GRQF OH ULVTXH /RUV GH FHWWH GHUQLQqUH UpXQLRQ
,& OHV SOXV pOHYpV ORL GH 3DUHWR RQW pWp DQDO\VpV SRXU
GHX[ VLWXDWLRQV

F SpVXOWDWYV

&LQTXDQWH QHXI GpIDLOODQFHV RQW pWpV LGHQWLILpHV SRXU
VRL[DQWH KXLW SRXU FHOXL GH O pYDEXDWLRQ /HV PRGHV GH C
GH OHXU ,& | 30XV O ,& pWDLW pOHYp SOXV OD FULWLFLW
SDWLHQW /HV VFRUHV LQLWLDX[ PR\HQV GH O ,& GX GpPpQDJIHP]
XQLWpV GH VRLQV LQWHQVLIV pWDLHQW UHVSHFWLYHPHQW Gl
IRXUFKHWWH SXLV FH VFRUH D pWp UpGXLW |j
O DSSOLFDWLRQ GH PHVXUHV G DWWpQXDWLRQ /HV VFRUHV PR
GH O 80, HW GH 086, pWDLHQW UHVSHFWLYHPHQW GH IRXU
SXLV UpGXLWV j HW 30XVLHXUV SURSRYV
OLVWpHVY GDQV OH WDEOHDX FRQWULEXHQW j FHV UpGXFWL
DPpOLRUDWLRQV RQW SX rWUH DSSOLTXpHV GDQV OHV GHX[ \
LPSUpPYLVLEOH GHV pYDFXDWLRQV FLQT PHVXUHV VXSSOpPHQ
PYPQHPHQWYV
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7DEOHDX 3URSRVLWLRQV G DPpOLRUDWLRQV SRXU OH GpPpQDJHPHQW KR
O DQDO\WH GH ULVTXH HIIHFWXpH GDQV OHV VHUYLFHV GH PpGHFLQH HW VRLQ\
*URXSHV 3URSRVLWLRQV GIDPPOLRUDWLRQV 1RPEUH !

GpIDLOO

LPSOLTX

3URWRFROH | $OJRULWKPH GH WULDJH FKHFNSRLQWV PR
GH GpSDUW &KHFNOLVW PRGLILFDWLRQ GH WUDLWHPHQ
GpSDUW

2XWLOV GH W 3URWRFROH GH WUDQVPLVVLRQ PpGHFLQ L

HW WUDQVPL OfpT)SWUPWHQWH OH MRXU GX GpSDUW GHYUEL
/RUV GX GpPpQDJHPHQW GH OTXQLWp OfpTHX
SURJUHVVLYHPHQW WUDQVIpUpH VXU OH VL\
OHV SDWLHQWVY VRQW WUDQVSRUWpV
7UDODUBHQWLILFDWLRQ GX SDWLHQW HW VD
&KHFNOLVW (TXLSHPHQW SURFpGXUH GH W
PpGLFDPHQWY DQQRWDWLRQV VSpFLILFLW|
FKHENSRLQWYV

BURWRFROH &HUWDLQV PpGLFDPHQ@RQWWBPBIQVYSRHW WV D°
PPpGLFDPHQW GRLYHQW rWUH VXLYLV WUDFpV HW VFHOOpP
$FFqQV HQ WRXW WHPSV DX[ PpGLFDPHQWYV Y
/HV SDWLHQWY GH PpGHFLQH LQWHUQH GRL®
WUDLWHPHQW MRXUQDOLHU

&KHFNOLVW PpGLFDP HRWY H®BP It QIINAVQRWL |
PPpGLFDPHQWY VSpFLILTXHV GRLYHQW rWUH
WUDLWHPHQW GX SDWLHQW GRLW rWUH MRL

6XSSRUW WH /HV pTXLSHV GH UpDQLPDWLRQV GRLYHQW r\
HW KXPDLQ GpSDUSMHWILYpH

8Q SKDUPDFLHQ HVW GLVSRQLEOH SRXU WpS
/D SUpVHQFH GHV PpGLFDPHQWY QpFHVVDLU
GYDUULYpH HVW SUpPpDODEOHPHQW YpULILpH
8Q VSPpFLDOLVWH GG IDADFPRLQMWY PXWRPDWL
GLVSRQLEOH VXU OH VLWH GYDUULYpH
$OJRULWKPH SRXU GpWHUPLQHU OH PR\HQ C
DGpTXDW SDWLHQW V SDWLHQW V LQILUP

SRLQWYV LW GTpYREBX®WUIJHQFH FRQWHQDQW HQWU

DGGLWLRQQF GYfpYDFXDWLRQ OD FKHENOLVW HWEF

OTpYDFXDWLI 'LVSRQLELOLWpPp GX 3RVWH OpGLFDO $YDQFp
OpGLFDPHQWYV GTXUJHQFH DQWLGRWHV HW

5DSSHO GH SHUVRQQHO HQ FRQJp
SUpVHQFH GH SURFpGXUHV GHV PRGHV GpJU
SHUVRQQHO SDU H[HPSOH HQ FDV GH SDQQ

(QWUDVQHPH ,QIRDWIRE® pTXLSHV GHV ULVTXHV GHV PHV) 7TRXWHYV
GHVFULSWLR Q GappIRXIOHPEH) & XEX (ORIPHP BEWs GpIDLOO
OHDUQLQJ LQIRV IODVK HWF
(QWUDVQHPHQW DX[ RXWLOV GpYHORSSpV H'
OH VLWH GH OfDUULYpH FKHFNOLVWYV DUPEF
QRXYHO pTXLSHPHQW V\VWgPH GH VXLYL HV
6LPXODWLRQV

G 'LVFXVVLRQ
/ID WRWDOLWp GHV GpIDLOODQFHV LGHQWLILpHVY GDQV OH F

VIDSSOLTXH pJDOHPHQW DX[ VLWXDWLRQV GTpYDFXDWLRQ &H
VHORQ ODTXHOOH FHV GHX[ VLWXDWLRQV VRQW VXIILVDPPHQV
PDQLgUH FRPSDUDEOH HW TXH O1XQ I BXUWMEKW U WARJHW UGIH \O B
ULVTXHV OLpV j OYpYDFXDWLRQ DYDLHQW GHV ,& VXSpULHX
GpPpQDIJHPHQW &HFL VIH[SOLTXH SDU OH FDUDFWQqUH LPSUpYL
FRQWUDLUHPHQW DX GpPpQDJHPHQW TXL HVW SODQLILp &HWW
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OfLGHQWLILFDWLRQ GH GpIDLOODQFHYV DLQVL TXH GHV PHV
SRXU OHV VLWXDWLRQV GTpYDFXDWLRQ $XWUHPHQW WRXWHV
GDQV OH FDGUH GX GpPpQDJHPHQW RQW SX rWUH UHSULVHV
GIpYDFXDWLRQ

(Q FRPSDUDQW OHV ,& LQLWLDX[ HW FHX[ DSUqV DSSOLFDWLRQ
WKpRULTXH GH FHV GLVSRVLWLRQV SHXW rWUH HVWLPp 'DQV
GLPLQXpV SDU OHV PHVXUHYV PLVHV HQ SODFH /HV SULQFLSDOH
SODFH VRQW OHV VXLYDQWHYV

&KHFNOLMWWH PHVXUH HVW OD SOXV LPSRUWDQWH FDU HC
Gp/IDLOODQFHYVY (OOH SHUPHW GH FRQWU{OHU OHV pWDSH
SDWLHQW SRXU OfK{SLWDO GfDUULYpH /IXWLOLWpPp GTXQ \
GIDXWUHV pWXGHYV

SURWRFROH PpGLBRRH@AEYYPLWHU OHV ULVTXHV GTHUUHXU O
rWUuUH DGPLQLVWUpV DYDQW OH GpSDUW RX VXU OH VLW
PpGLFDPHQWY GXUDQW OH WUDQVSRUW GRLW rWUH OLPLWpD
QH SRXYDQW SDV rWUH PLV HQ VXVSHQV RX ORUVTXH OD &
3RXU OHV SDWLHQWYVY GH PpGHFLQH OD PHVXUH LQGLTXDQW
WUDQVSRUWpPpVY DYHF OHV SDWLHQWY VHPEOH DYRLU XQ IRU\

2XWLOV GH WUD @\WQPBYRMRRFROH GH WUDQVPLVVLRQ GHV SD
GRLYHQW rWUH XWLOLVpV SRXU OLPLWHU OHV ULVTXHV GH |

6XSSRUW WHFKQLT X H/ HHWWV XKXPRDAVG GRIRKRIHOQVK{SLWDO VRQW p
GI{DUPRLUHV j PpGLFDPHQWY DXWRPDWLVpHY 'DQV FH FDGI
GRLW r'WUH SUpVHQWH VXU OH VLWH GIDUULYpH SRXU JDU
QRXYHDX PDWpPpULHO 'H SOXV GHV SKDUPDFLHQV FOLQLFLI
XQLWpV GH VRLQV GH GpSDUW SRXU VRXWHQLU OHV PpGHFL
WUDLWHPHQWY (Q HIIHW OH U{OH GX SKDUPDFLHQ FOLQ
PPGLFDPHQWHXVH HVW ELHQ GpFULW GDQV OD OLWWpUDW X1

3RLQWY DGGLWLRQQHOV SRIXU5WIQFDFXOM IPRHY XUH DGGLWL
FUpDWLRQ GTXQ © NLW GYpYDFXDWLRQ 2 FRQWHQDQW OH
VLWXDWLRQV FRPPH OHV SODQV GYpYDEXDWLRQ OHV SC
OfDOJRULWKPH GH WULDJH HW GipYDFXDWLRQ GHV SDWLEH
PRGHV GpJUDGPRHW®E VW\

/D UpDOLVOQM®R X GUHQG GX WHPSV FH TXL UHSUpPVHQWH XQH
FDGUH WIHOQVVHUYLFHV RQW SX rWUH DQDO\VpV PrPH VL GTI
pJDOHPHQW SX EpQpILFLHU GH FHWWH GpPDUFKH FRPPH SDU HJ
PrPHV UDLVRQV VHXO OHV SURFHVVXV OLpV j OD PpGLFDWLRQ
FHX[ FL VRLHQW LQWHUFRQQHFWpV DYHF GH QRPEUHX[ DXWUH)
DQDO\WHV VXEMHFWLYHV HW OH EpQpILFH UHVWH WKpRULTXH
OYDQDO\WH RQW pWp PLVHV HQ SODFH HW OH GpPpQDJHPHQW U
LQFLGHQW PDMHXU FH TXL PRQWUH TXH FHWWH GpPDUFKH D F
VPFXULWp GHV SDWLHQWYV
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&HWWH PWXWHIHVVRUWLU O LQWpUrW G XWLOLVHU XQH $0'(& VXU
G DQWLFLSHU OHV LPSDFWV QpJDWLIV SRWHQWLHOV VXU OD VpF
G XQH pYDFXDWLRQ G K{SLWDO &HWWH pWXGH D pJDOHPHQW
GpPpQDJHPHQW G K{SLWDO SHXW IRXUQLU GHV FRQQDLVVDQFHYV
GHV PHVXUHV G DWWpQXDWLRQ TXL SRXUUDLHQW V DYpUHU SUp]

& (WXGH PXOWLFHQWULTXH GYH[HUFLFH
SKDUPDFLH KRVSLWDOLqUH 8BBUDDNPRQ RH
OD UpSRQVH HQ FDV GH FDWDVWURSKH

D QWURGXFWLRQ HW REMHFWLIV

/D SUpSDUDWLRQ DX[ VLWXDWLRQV GH FULVH HVW UHFRPPDQGpF
VHV SURIHVVLRQQHOV GRQW OHV SKDUPDFLHQV ODOKHXUHXVFE
QLYHDX GH SUpSDUDWLRQ GHV SKDUPDFLHV KRVSLWDOLQUHYV
VHQVLELOLVHU FHV SURIHVVLRQQHOV DX[ EpQplHFBOXFIXQB S
UpFHQWH SDQGpPPLH GH &29,' D PRQWUp TXH OHV SKDUPDF
JUDQGHPHQW LPSOLTXpHV GDQV OD JHWWLRSX IGH GTH\W B/RIU AADLOF
SUpSDUDWLRQPXODWLRQ HVW XQH PpWKRGH DFWLYH HW LQQRYI
SDU OfH[SPU(LBIQRHSHUPHW GH WHVWHU HW GH IRUPHU OH SHUVE
HW HQ pTXHSHEpPQpILFH GH FHWWH PpWKRGH D pWp REVHUYp
FRQWU{Op#HWWH pWXGH DYDLW SRXU REMHFWLIV GIfpYDOXHU O

JUDQGHXU QDWXUH SRXU DPpOLRUHU OD SUpSDUDWLRQ C
FDWDVWURSKHYV HQ 6XLVVH

E OpWKRGH

'HV VLPXODWLRQV VXFFHVVLYHV j OfpFKHOOH RQW pWp U
G K{SLWDX[ &KDTXH SKDUPDFLH D YpFX XQ SUHPLHU H[HUFLFH
GRQQpPHV GH UpIpUHQFHV VXLYL GYXQ GHX[LqPH H[HUFLFH SRXL
SDU UDSSRUW j OD SUHPLQUH VLPXODWLRQ /HV H[HUFLFHV HW
HVSDFpV DX PLQLPXP GH PRLV /D WHQXH GHV VLPXODWLROQ\
DQQRQODLW DX[ pTXLSHV OD UpDOLVDWLRQ GfXQ H[HUFLFH GDQ'
GPEULHILQJ j FKDXG FO{WXUDLW OHV VpDQFHV 'DQV XQ GHX[LqF
UHOHYpV SDU OHV pYDOXDWHXUV pWDLW UpGLJpH SDU OH UpJLV
SKDUPDFLH KRVSLWDOLQUH GH SUpYRLU XQ GpPEULHILQJ j IURLG
PLVH HQ SODFH GfXQ SODQ GYDPpOLRUDWLRQ

3RXU FH IDLUH GHX[ VFpQDULRV RQW pWp FUppV SDU XQH pTX
VFpQDULR UHSUpVHQWDLW GHV FDWDVWURSKHYV UpJLRQDOHV FL
DFFLGHQW URXWLHU PDMHXU HW GHV DYWNWIRTXOWH 8 HYVHSIRW L F MSD\
GYDERUG WUDYDLOOp DYHF OH VFpQDULR SRXU OH SUHPLHU H
VHFRQG H[HUFLFH /D UpSRQVH GHV SDUWLFLSDQWY D pWp pYDO
PYDOXDWHXU VJHVW FRQFHQWUp VXU XQ GRPDLQH GYH[SHUWL
FULVH VHFWHXU ORJLVWLTXH HW VHFWHXU FOLQLTXH ,OV VH
SUppWDEOLHV VXLYDQW OH PRGOG 6FKRPO YDIUBXEOLF +HDOWK
([HUFLVH (YDOXDWBR®WRRDOKWU OHV SDUWLFLSDQWY SHQGDQW
PWDLHQW HQ SUHPLHU MXJpHV FRPPH HIIHFWXpHV RX QRQ SXL!
QRWpH VXU XQH pFKHOOH GH LQVXIILVDQW |j H[FHOOHQW /1
GYRIILFH OD QRWH GH
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F SpVXOWDWYV
7TRXV OHV K{SLWDX[ RQW HIIHFWXp GHX[ HIHUFLFHV GH VLPXODYV

OHV VLPXODWLRQV pWDLW GH KHXUHV PLQXWHV (Q PR
] “ GHV DFWLRQV DWWHQGXHV ORUV GH OD SUHPLqQUH VLPX
REVHUYpHVY HQWUH OHV H[HUFLFHYV HW /IH WDX[ PR\HQ G D

“ S 'H SOXV OD TXDOLWp GHV DFWLRQV V HVW DPpOLRU
OH WHPSVY GH UDVVHPEOHPHQW GX JURXSH GH FRPPDQGHPHQW
OHV GHX[ VLPXODWLRQV GH PLOQXWHYV | PLQXWHYV /H WDEOF

GXUDQW OHV GHX[ HIHUFLFHV SRXU OHV TXDWUH SKDUPDFLHV KI

7TDEOHDX 5pVXOWDWY GHV H[HUFLFHVY GH VLPXODWLRQ GDQV OHV TXDWUH SK

5pVXOWDWY GHV SKDUPDFLHV KRV OR\HQQH
$ % & ' 7 WH)\

SYDOXH

IXPpUR GX VFHQDUL
IRPEUWHILWHPYV SDU \

7THPSVY pFRXOp HQWU
VLPXODWLRQV >PRL\
7DX[ GIDFWLRQV HII

4XDOLWp PR\HQQH G

WR

7HPSV SRXU OD SUL\ ’
FRPPDQGHPRHI® >
'XUpH GH OD VLPXOD

3UpVHQFH GIXQ SOD 1RQ 2XL 1RQ 2XL 1RQ 2XL 2XLl 2Xl
FDWDVWURSKH

' 3DV GH SULVH GH FRPPDQGHPHQW IRUPHO WRXWH OD GXUpH GH OfHI[H

/HV SULQFLSDX[ GplLV pWDLHQW OD FRPPXQLFDWLRQ UHIRUPX!
FULVH (Q HIIHW FHV GHX[ GRPDLQHV UpFROWHQW OHV QRWHYV

ORUV GX SUHPLHU H[HUFLFH 7RXWHIRLV FYHVW GDQV FHV (
SURJUHVVLRQ HVW REVHUYpH OHV QRWHV GH HW UHVSHF
GHX[LgPH H[HUFLFH /ID SUHPLqUH VLPXODWLRQ D DERXWL j OD
GDQV OHYV SKDUPDFLHV KRVSLWDOLqUHV TXL QTHQ SRVVpGDL
HI[LVWDQW GDQV OH GHUQLHU pWDEOLVVHPHQW 7RXWHV OHV
DSSUpFLpHY SDU OHV FROODERUDWHXUV ,0V RQW HQWUH DX\
SULQFLSDX[ SRLQWYV UHOHYpV SDU OHV pYDOXDWHXUV VRQW UpS¢S
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SBULQFLS|DRP pSCRHIEWWY SRLQWY SRVLWLIV UHOHYpV SDU OHV

3RLQW\P p OH BB O H Y pD/QGWX U

623

U{OHV

ODQDIJHPHQWL&H SD S5pSDUWLWLRt 30DQ FDWD
GLUHFWLRQ

VHFEWHXUV GH
SKDUPDFLH

&RPPXQLFDWLF 5pSRQVH GHV

BUHPLHU H[HUFLFH

"HX[LqPH H[HUFLF

$PpPOLRUDWLRQV
GXUDQW OH GHX[ GTDPpOLR

H[HUFLFH

6XJIJHVWL

QV SURSR
SDU OHV
PYDOXDWHI

x 3DV GH 623 VDXI GDQV X x $SPpOLRUDWLRQ SF x 3UpVHQFH GTXQ 6. x (QWUDVQFt

X "LIILFXOWp GJLQIRUPHU
GPpFOHQFKHPHQW GXQ
VDX|I SRXU OD SKDUPDF

X ODQTXH GH VWUXFWXUH

X /[HDGHU SDV FODLUHPHQ
X 5pSDUWLWLRQ VSRQWDC
PDLVY QRQ FRRUGRQQpH"
X ODQTXH GH GpOpJDWLRC
X ODQTXH GIDQWLFLSDWL
X $SEVHQFEWORQWY FDUGYV
XQLTXHPHQW XQH SKDU
UpVXOWDQW j XQH GpVR
UpSDUDWLRQ GHV WKFK

X ,PSOpPHQWDWLRQ OHQW
FRPLWp OHDGHU SRXU C
VDQV 623

X 6pSDUDWLRQ SHX FODLL
RSpUDWLRQQHOV HW GH
OHDGHU

X ODQTXH GX FRQFHSW GH
GH FULVH

X ODQTXH GH U\WKPH GH F
DEQWH GH SRLQWYV GH )
UpJXOLHUV HWF HW R

X THQGDQFH j LQFOXUH W
GDQV OfpTXLSH GH JHV\

X ODQTXH GH IHHGEDFN V
WKFKHV HWF

X ODXYDLVH GLVWULEXWL
KXPDLQHV

X $SEVHQFH GH UHVSRQVDE
SRXU FKDTXH SURFHVVX
LPSOLTXpV

X ODQTXH GH YLVLRQ JORI
FRRUGLQDWLRQ

X ODQTXH GH VpSDUDWLR(
OHV GHPDQGHV HQ OLHC
OfpYPQHPHQW HW OHV ¢
KDELWXHOOHYV

X SEVHQFH GH FRPPXQLFD
UHIRUPXODWLRQ

X ODQTXH GH IHHGEDFN D

X &RPPXQLFDWLRQ HQWUF
PTXLSHV SDV VXIILVDQW
VWUXFWXUpH

X 6RXXWLOLVDWLRQ GHV |
FRPPXQLFDWLRQ

WDEOHDX[ GH FRQ
OHV DYRYGXWBQW,
H[HUFLFH

$EVHQF D BWOR Q
i OTH[FHSWLRQ G
SKDUPDFLH

ODQTXH GH GpOplJ
WKFKHV VSpFLILT>
'LIILFXOWp GYLGH
UHVSRQVDEOH SR
SURFHVVXV VHFWI
ODQTXH GJRSWLPL
UHVVRXUFHV KXPI
O0DQTXH GH YLVLR
ODQTXH GH VXLYL
GLVWULEXWLRQ G

ODQTXH GH UHVSR
LGHIQPNLER XU FKD1
SURFHVVXV RX VH
LPSOLTXpV

ODQTXH GH FRPPX
DYHF OHV pTXLSH'
$PPOLRUDWLRQ GI
FRQQDLVVDQFH G:
DXSUQV GHV FROO
3DV GIDFFXVp GH
@&V PHVVDJHV

SWLOLVDWLRQ GH
FRPPXQLFDWLRQ )
PDLV SDV V\VWpPI
UHIRUPXODWLRQ

X
X

X

X

X

WRXWHV OHV SKDI
&RQVXOWDSERD G
'"PFOHQFKHPHQW C
IDFLOLWp
(WDEOLVVHPHQW
GX PDQDJHPHQW ¢
SWLOLVDWLRQ GH
ERUG
,GHQWLILFDWLRQ
DPpOLRUpH

,PSOPPHQWDWLRQ
FRPLWp GH JHVWL

6pSDUDWLRQ GHV
SODFH

$PpOLRUDHNVORQ
FRPPXQLFDWLRQ

X

X

X

X

PTXLSHV j
XWLOLVHI
623

& UpU
GHVODFWLF
FDUGV

SWLOLVHL
WDEOHDX
FRQGXLW
2UJDQLVED
GIXQ U\W
GH FRQG X
DYHF GHV
SRLQWV ¢
VLWXDWL
UpJXOLHU

,GHQWLIL
UHVSRQVI
SRXU FKD
SURFHVV)
VHFWHXU
LPSOLTXp

(QWUDvVQ}
SUDWLTXI
FRPPXQLF
Q VW WKFYV
DX TXRWL

H

pYDO
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'"HV H[HPSOHV GH WDEOHDX[ GH FRQGXLWHY REVHUGPQAHEHXUDQW
ILIXUHV HW FL GHVVRXV

YJLIXUH -RXUQDO GHV pYpQHPHQWY REVHUYpV ORUV G XQ H[HUFLFH Qf GH
KRVSLWDOLqUH



&KDSLY 4
5pVXPp GH H

YJLIXUH 7DEOHDX[ GH FRQGXLWHV REVHUYpV GDQV GHX[ K{SLWDX[ GLIIpUH
VLPXODWLRQ
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G 'LVEXVVLRQ

/IHV HI[HUFLFHV GH VLPXODWLRQ RQW pWp WUqV DSSUpFLpV GDQ\
XWLOHV SDU OHV FROODERUDWHXUV &H VHQWLPHQW HWW pJDOt
UpVXOWDWY GH WRXWHV OHV SKDUPDFLHV KRVSLWDOLQUHV RC
GHX[LgPH H[HUFLFH TXH FH VRLW DX QLYHDX GX QRPEUH GIC
TXDOLWpV 'H SOXV OHV SUHPLHUV H[HUFLFHV RQW j FKDTXH IR
FDWDVWURSKH ORUVTX{DXFXQ QYH[LVWDLW &H UpVXOWDW PRQ\
VHQVLELOLVDWLRQ GHV pTXLSHV HW TXH FHOOHV FL RQW DLC
SUREOpPDWLTXHVY SOXV FRQFUgWHV SRXU OHV UHVSRQVDEOHYV

8Q GHV SRLQWYV GYDPpOLRUDWLRQ UHOHYp SDU OHV pYDOXDWH?>
JHVWLRQ GH FULVH VXLYLH SDU OD FRPPXQLFDWLRQ (Q HIIHW ¢
GX PDQDJHPHQW GHPBPUVYVHHOOH FL UHVWH XQ FKDOOHQJH GI
PYPQHPHQWY PDMHXUV RX HADWDWWWURBKAW GH FULVH HVW F
FRPPXQLFDWLRQ GH FULVH UHSUpVHQWHQW GHX[ SRLQWV TXL
QH VRQW SDV XWLOLVpVY GH PDQLgQUH URXWLQLqUH FH TXL H[SC
SRLQWYV VRQW OHV SOXV IDLEOHV HW PpULWHQW XQH DWWHQWI
VROQW IRUWHPHQW OLpV FDU SRXU DYRLU XQ PDQDJHPHQW HIIH
FRPPXQLFDWLRQ 'H VRQ F{Wp XQH ERQQH VWUXFWXUH KLpUDUF
3RXU FHFL FRPPH HQ PLOLHX SUp KRVSLWDOLHU ODHKRWUXFW.
FODLUHPHQW GplLQLH /H OHDGHU SHXW V{DGMRLQGUH GHV DL
WV WKkFKHV DLQVL TXH GH WDEOHDX[ GH FRQGXLWH SRXU VWUXF
JDUGHU XQH YLVLRQ YMIREDHOX¥IYV @I DQGpBLMHSSX\p FH SRLQW

&HWWH pWXGH D WRXWHIRLY GHV OLPLWHYVY /D SULQFLSDOH OLP
OfpWXGH (Q HIITHW FHV UpVXOWDWY VRQW HQFRXUDJHDQWYV HW
VLPXODWLRQV GDQV OHV SKDUPDFLHVY KRVSLWDOLqUHV PDLV FlI
XQ SOXV JUDQG QRPEUH GH SDUWLFLSDQWY 8QH GHX[LgPH OLPL
DFWLRQV HW OHXUV TXDOLWpPV RQW pWp MXJIJpHV SDU GHV pYD
GTpYDOXDWLRQ DYDLW SRXU EXW GH OLPLWHU OH SOXV SRVVLE
UHVWH PDOJUp WRXW LQIOXHQFp SDU VHV SURSUHV H[SpULHQF
TXHOTXHYV YDULDWLRQV GT1XQ pYDOXDWHXU j OTDXWUH

H &RQFOXVLRQ

&HWWH PWKGHHIQ DYDQW O LQWpUrW GHV VLPXODWLRQV GYH[H
SKDUPDFLHV KRVSLWDOLQqUHV /H QRPEUH G DFWLRQV FRUUF
VLIJQLILFDWLYH HQWUH OHV H[HUFLFHV HW *OREDOHPHQW |
SUpSDUDWLRQ GHV SKDUPDFLHV KRVSLWDOLQUHV FRQFHUQpPH\
SHUVRQQHO
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" *HVWLRQ GH OD SDQGpPLH GH &29," SDU
KRVSLWDOLQUHV VXLVVHYV

D QWURGXFWLRQ HW REMHFWLIV

/ID SDQGpPLH GH &29,' D PLV j UXGH pSUHXYH OHV V\VWqgqPHYV
pWXGH DYDLW SRXU REMHFWLIV G DPpOLRUHU OD JHVWLRQ SKDL
HQ HITHFWXDQW XQH UHYXH GH OD JHVWLRQ HW GHV GplLV UH
SKDUPDFLHV KRVSLWDOLqUHV VXLVVHYV

E OpWKRGH

8Q TXHVWLRQQDLUH pOHFWURQLTXH D pWp HQYR\p j WRXV O
KRVSLWDOLQUHV HQ 6XLVVH PHPEUHV GH OYT$VVRFLDWLRQ

OTDGPLQLVWUDWLRQ HW GHV K{SLWDX[ *6$6$% /H TXHVWLRQQD
GH TXHVWLRQV OHV LQIRUPDWLRQV JpQpUDOHV VXU OHV UpSF
OTK{SOWMDRDQDJHPHQW GH FULVH OHV UHVVRXUFHV KXPDLQHV

VRLQV LQWHQVLIV OHV PpGLFDPHQWY XWLOLVpV SRXIHDOWYRSD)
GHV PpGLFDPHQWY GDQV OH\W © XTI \WIpQ 290 TDSSXL DX[ pTXLS
VRLIJQDQWHY OD SULVH HQ FKDUJH TOHW SBIW LHLRED @21y UHQF
OHV SHUVSHFWLYHV IXWXUHV /D FROOHFWH GHY GRQQpHV D pW,|

F SpVXOWDWYV

$X WRWDPESRQVHY RQW pWp UFOKWWLRQAQQDHWYHY HQYR\pV $ X
SLF GHV LQIHFWLRQV GH OD SUHPLqUH YDJXH GHV SKDUPDFL
TX XQH SDUWLH GH OHXU SHUVRQQHO DYDLW G€ FKDQJHU GH Wk
GHV 3+ | ! GH FKDQJHPHQW GHV 3+ 'HV SURFpGXUHV RSj
623 RX XQ SODQ GH SDQGpPPLH pWDLHQW GpMj GLVSRQLEOHV G
VDQWp 8QH FHOOXOH GH FULVH D pWp FUppH GDQV FHUW
SULQFLSDOHPHQW FRPSRVpH GX SKDU®RPPF LRHHP BHLH FEH 10 X Q LAWY
ORJLVWLTXH SKDUPDFHXWLTXH GDQV GHV pWDEOLVVHPHQWYV
GDQV OHV XQLWpV GH VRLQV GpGLpHV DX[ SDWLHQWV &29,'
DXJPHQWDQW OHV VWRFNV H[LVWDQWV GHV 3+ HW RX HQ
VXSSOpPHQWDLUH GHV 3+ 'HV UpVHUYHV GH PpGLFDPHQWV
GHV 3+ GHV 3+ RQW FUpp GHV OLVWHVY GH PpGLFDPHQWV G
FRQWHQXV SULQFLSDX[ /D ILJXUH TXDQW j HOOH PRQWUH Ot
SDX¥QH UXSWXUH GH VWRFN RX WUQqV SURFKH GH FHOOH FL /H U
GDQV GHV 3+ 'H SOXV OH SURSRIRO GHV 3+ HW OH PLG
VXVFLWp OH SOXV G LQTXLpWXGHV DX[ 3+ SDU UDSSRUW DX[ ULV
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7TDEOHDX OpGLFDPHQWY OHV SOXV XWLOLVpYVY GDQV OHV XQLWpV &29,'

&ODVVHV Q OpGLFDPHQWYV

WKpUDSHX'

7UDLWHPH! /RSLQY.MWIRQIDYIWHDRG pTXLYDOHQWYV  K\(

&29," 3ODTXH@MD pTXLYDOHQWYV  UHPGHWIRFLLD
$FWHPUD

6pGDWLIV '"HIPHGHWRPLGLQH ORUD]HSDP PLGD]RODP

$QHVWKDpVI (WRPLGDWH IHQWDQ\O NHWDPLQHYVXSH@V
VX[DPHWKRQLXP

$QWLELRW $PLNDFLRPMR[LFLOOLIOMKURP\FLQH FHIWULI
LPLSHQHP FLODVWDWLQ PHURSHQHP
SRVDFRQD]ROH

&XUDUHV $WUDFXULXP FLVDWUDFXULXP URFXURQLXI

(OHFWURO' 1

BHUIXVLRQ +pSDULQH LQVXOLQH

/ID[DWLIV 1

$XWUHYV $QWLFRDJIXO®) QMW VXSSOpPHQWYV QXWULWLI

1' SDV GH GRQQpHV

JLIXUH 6WRFNV GH PpGLFDPHQWY SRXU OH WUDLWHPHQW GHV SDWLHQWYV D
UXSWXUHY GH VWRFNV RX HQ pWDLHQW WUqV SURFKH SHQGDQW OD SUHPLQqUH
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GHV 3+ RQW FROODERUp DYHF OHV pTXLSHV FOLQLTXHV KIF
SURWRFROHV SRXU OD SULVH HQ FKDUJH GHV SDWLHQWYV &2
IUDQFRSKRQHV HW GDQV OHV UpJLRQV JHUPDQRSKRQHV 'DQ\
pWDLW SUpVHQW DX[ VRLQV LQWHQVLIV SRXU VRXWHQLU OH St
DVVLVWDQW HQ SKDUPDFLH pWDLW UHVSRQVDEOH GX UpDSSU
PPpGLFDPHQWYV GHV 3+ 'HV GRFXPHQWYV VSpFLILTXHV RQW pW
EHVRLQV GX SHUVRQQHO PpGLFDO HW VRLIQDQW HQ PDWLqUH

GHV 3+ GH SUpSDUDWLRQ GHV PpGLFDPHQWYV GHV 3+ H

GHV 3+

G 'LVEXVVLRQ

/ 2IILFH IpGpUDO GH OD VDQWp SXEOLTXH 2)63 VXLVVH GLVSR)
SDQGpPLH 333 (QWUH DXWUHV LO UHFRPPDQGH TXH FKDTXH R
FRQWLQXLWp GHMW DIPWQhYDWpVORUV GH OD JHVWLRQ GH FULVH

G pTXLSH HVW FUKFLIBOHHFRPPDQGH DX[ RUJDQLVDWLRQV GH F
SDQGpPPLH SRXU JpUHU OHXU UpPSRQVH j XQH pSLGpPLH 3HC
IUDQFRSKRQHV RQW FUpp GHV SODQV GH FRQWLQXLWp 5+ VSpFLI
3+ JHUPDQRSKRQHV O RQW IDLW &HOD UHIOgWH OH IDLW TXH
H[SRVpH j XQ SOXV JUDQG QRPEUH GH FRQWDPLQDWLRQV TXH OF
GRQF PRLQV UHVVHQWL OH EHVRAMUBH GHYHI+ FHW SFODIQW G X
JHVWLRQ GHV FDWDVWURSKHV RQW FUpp GHV WDEOHDX][
G DXWUHV RXWLOV GH JHVWLRQ VSpFLDOHPHQW SRXU OD FULVH

/JHV SKDUPDFLHQV FOLQLTXHV HW KRVSLWDOLHUV RQW pJDOHP
HIILFDFH GHV PpGLFDPHQWY FKH] OHV SDWLHQWY DWWHLQWYV GF
j O pODERUDWLRQ GH OLJQHV GLUHFWULFHV HQ SDUWHQDULDW
VSPpFLDOLVWHY HW OHV H[SHUWV HQ JHVWLRQ GH OD SDQGpPLH

SRUWpPH GHV U{OHV GHV SKDUPDFLHQV SHQGDQW OD SDQGp!
IRXUQLVVDLHQW GHV LQIRUPDWLRQV VXU OHV PpGLFDPHQWYV DX
FDGUH GH OHXUV DFWLYI(Q pIIHX\R WAL LSDQIGHPWPLH GH &29," D

QRXYHOOHV RSSRUWXQLWpV SRXU OHV SKDUPDFLHQV KRVSLWDC
SOXV JUDQGH LPSOLFDWLRQ GDQV OD UpIOH[LRQ VXU OHV FK
VWUDWPpPJILH G pFRQRPLH GH PpGLFDPHQWV FH TXL PRQWUH

LQWpJUpH HW LQWHUSURIHVVLRQQHOOH HVW QpFHVVDLUH SR>
VDQLWDLW WXV QRWUH HQTXrWH D PRQWUp TXH GHV 3+ D
SUPpVHQW GDQV OHV XQLWpV GH VRLQV HWWHQVLIVSEBRKUVRRME
OHV PpGHFLQV 'HV GRFXPHQWV VSpFLILTXHV &29,' RQW pWp
EHVRLQV PpGLFDX[ HQ PDWLQUH G DGPLQLVWUDWLRQ GH PpC
SUpSDUDWLRQ GH PpGLFDPHQWYV GHV 36 HW GH FKRL[ GH W
ILQLU OHV UpJLRQV IUDQFRSKRQHV RQW FRQVWLWXp GDYDQW
pJDOHPHQW FRQQX UHODWLYHPHQW SOXV GH UXSWXUHV GH V\
V H[SOLTXHU SDU OH IDLW TXH OHV UpJLRQV IUDQFRSKRQHV RQYV

&HWWH pWXGH HVW OLPLWpH SDU OH IDLW TXH GHVY SKDUPDFI
OfHQTXrWH HW TXH VHXOV OHV SKDUPDFLHQV DIILOLpV j OD *6%$6
SDV UHoX OH TXHVWLRQQDLUH 7RXWHIRLY FHV SKDUPDFLHQV Q
K{SLWDX[ GH VRLQV DLJXV HW RQW GRQF FHUWDLQHPHQW pWp P!
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H &RQFOXVLRQ

/HV SKDUPDFLHV KRVSLWDOLQUHV HQ 6XLVVH RQW UHQFRQWUp

&29," HRQ®WE WHEHW VROXWLRQV UDSLGHV HW HIILEDFHV 'HV S
RQW pWp LGHQWLILpHY VRXOLJQDQW OH U{OH FULWLTXH GHV

FULVH *pUHU HW IDLUH IDFH j GHV VFpQDULRV FRPSOH[HV GH U
XQ SODQ GH JHVWLRQ GH FULVH XQH FRPPXQLFDWLRQ XQH I
G pTXLSH HW XQH FROODERUDWLRQ 3DU FRQVpTXHQW OHV EUL
RXWLOV LPSRUWDQWY SRXU pWDEOLU XQ FOLPDW GH FRQILDQFH

( *HVWLRQ GH OD SDQGpPLH &29,' HQ 6 XLV
GplILV GIXQH SKDUPDFLH LOQWHUKRVSLWDO!

D QWURGXFWLRQ HW REMHFWLIV

(Q IpYULHU OH SUHPLHU FDV GH &29,' HVW UDSSRUWp DX °
FDV VRQW GpFODUpV SURJUHVVLYHPHQW SDUWRXW HQ 6XLVVH

OH &RQVHLO IpGpUDO D GpFODUp XQH © VLWXDWLRQ H[WUD
pSLGpPLHV $X VHLQ GHV K{SLWDX[ XQH UpRUJDQLVDWLRQ GHYV
QLYHDX[ HW OH GLVSRVLWLI KRVSLWDOLHU D pWp FRQVLGpUDEC(
QRQ XUJHQWHYV RQW pWp UpGXLWHV RX DUUrWpHYVY DORUV TXH
DXJPHQWpH /HV XUJHQFHV SUpKRVSLWDOLqQUHV HW KRVSLWDOL
OLJQH GDQV OD UpSRQVH j FHWWH FULVH

/D SBKDUPDFLH GHV +{SLWDX[ GH OT(VW /pPDQLTXH 3+(/ VIYRFFX
GH OfDVVLVWDQFH SKDUPDFHXWLTXH GH OLWV GH VRLQV D
UpDGDSWLRQV HW SOXV GH OLWV PpGLFR VRFLDX[ /D 3+(/
KRVSLWDOLqUHV D DIIURQWp O®QKBDRICPCPXBH&BH' FULVH FRPE
SKDUPDFLHQ FKHI GH FHV GHX[ DGMRLQWY DLQVL TXH GYfXQH D
pwp PLVH HQ SODFH DX GpEXW GH OD FULVH VDQLWDLUH &HOOH

'DQV FH FRQWH[WH OH EXW GX SUpVHQW DUWLFOH pWDLW GH
LOWHU KRVSLWDOLqUH VXLVVH GXUDQW OD SDQGpPLH &29,'
DPpOLRUDWLRQV GDQV OD JHVWLRQ SKDUPDFHXWLTXH GH FULVH

E OpWKRGH

7TRXWHV OHV PLVVLRQV HIIHFWXpHV SDU OD 3+(/ RQW pWp V\VWpl
SDU OD FHOOXBBHKUWHHFUOAVKHH HOOHV RQW pWp UpSHUWRULpPpHV G
OYRFFDVLRQ /YfpYROXWLRQ GHV PLVVLRQV pWDLW pYDOXpH OR!
FULVH /HV PLVVLRQV RQW pJDOHPHQW pWp FRPSDUpHV DX[ PLVYV
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F SpVXOWDWYV

JHV PLVVLRQV VSpPFLILTXHV RQW pWp SULQFLSDOHPHQW JpUpHV
VHFWHXUV GH OD SKDUPDFLH /RJLVWLTXH SKDUPDFHXWLTXH
$SSURYLVLRQQHPHQW GHV PDLVRQV GH UHWUDLWH /HV PLVVLR
FRQWLQXLWp GHV UHVVRXUFHV KXPDLQHV OD VpFXULVDWLRQ G
QRWDPPHQW HQ WHUPHV G K\JLGQH OfYDSSURYLVLRQQHPHQW
H[HPSOH DQHVWKpVLTXHV VpGDWLIV DQWLYLUDX[ \ F SRXU O
OYDSSURYLVLRQQHPHQW GH GpVLQIHFWDQW SRXU OHV PDLQV ¢«
OHV XQLWpV GH VRLQV FULWLTXHV OD IDEULFDWLRQ GH PpGL
SKDUPDFLHV G XQLWp GH VRLQV HW OD IRXUQLWXUH GH PDVTXH
GH OD VDQWp GH OD UpJLRQ &HUWDLQHV GH FHV PLVVLRQV

KDELWXHOV GH OD SKDUPDFLH HW RQW pWp UpDOLVpHV DYHF O]
/H WDEOHDX GpWDLOOH OHV PLVVLRQV DVVXUpHV SDU OD 3+(
SDQGpBERY,"

7DEOHDX OLVVLRQV HIIHFWXpHV SDU OHV GLIIpUHQWY VHFWHXUV GH OD

/pPDQLTXH GXUDQW OD SUHPLQqUH YDJXH GH SDQGpPLH GH &29," DX SULQWHP

OLVVLRQV 6HFWHXU ([HPSOHV GH PHVXUHYV 5HVSRQVDI

XVXHOOH

*DUDQWLH &HOOXOH GH OLVHQ SODFH GYXQ SODQ GH 1RQ

FRQWLQXLWg UHVVRXUFHV KXPDLQHV

UHVVRXUFHV 9LVLRQ FRQVWDQWH GH OD . 3DUWLHOOH

KXPDLQHYV eWDEOLVVHPHQW GIXQH OL\ 1RQ

LQGLVSHQVDEOHV DX IRQFW
SKDUPDFLH DLQVL TXH GHV
UHPSODODQWYV

,GHQWLILFDWLRQ GHV IRQFV 3DUWLHOOH
FROODERUDWHXUV SRXYDQW

MXVTXfj KDXWHXU GH GH

WUDYDLO

30DQLILFDWLRQ SUpYLVLRQ! 1RQ
ULVTXHV HW GH OHXUV pYRC

DLQVL TXH GH OHXUV SRWHC

DX VHLQ GH OD SKDUPDFLH

OLVH HQ SODFH HW FRPPXQL 1RQ

GH SURWHFWLRQ GX SHUVRC

'"HPDQGHV GIDSSXL HQ SHUV 1RQ
URWHFWLRQ FLYLOH HW |

$UPpPH
6pFXULVDW &HOOXOH GH OLVH HQ SODFH HW FRPPXQL 1RQ
ouLQIlUDVWU SURFPGXUH GYIK\JLqQH
SURSUH j OD eODERUDWLRQ GIXQ SODQ G 1RQ
SKDUPDELH GHPDQGHV GH OD &RQIpGpUl

FRPPXQLFDWLRQ GH OD SUR
YDEULEDWLR( OLVH HQ SODFH GYXQH SRVV 1RQ
GH GpVLQIHFWDQWY GH VXU

SpQXULH
&HOOXOH GH 6XLYL UDSSURFKp GH FHUWEL 1RQ
$SSURYLVLR!¢ PPGLFDPHQWYV MXJpV LQGLV:
QW VSPpFLILT ULVIGHHUXSWXUH
PpGLFDPHQW 7UDQVPLVVLRQ KHEGRPDGDL 1RQ

&RQIPpGPUDWLRQ GIXQ LQYH
PpGLFDPHQWY MXJpV LQGLV:
/RILVWLTXH *HVWLRQ GHV VWRFNV GHV F 3DUWLHOOH
SKDUPDFHXW VSpFLILTXHV
*HVWLRQ GHV SRRXIUAMHVHGM 3DUWLHOOH
VSPFLILTXHV FRPPXQLFDWL
PLVHV HQ SODFH
&UpDWLRQ GH QRXYHDX[ OLF 1RQ
OHV XQLWpV VSPpFLILTXHV &:
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/RILVWLTXH
SKDUPDFHXW
EULFDWLRQ

SKDUPDFLH F

*HVWLRQ GH)
PDLVRQV GH

$SSURYLVLR¢

&HOOXOH GH

QW HQ
GpVLQIHFWD
SRXU OHV PLC

/RILVWLTXH
SKDUPDFHXW

JDEULFDWLR(

$SSXL FOL!

$VVLVWDQFH
SKDUPDFHXW
SKDUPDFLH F

YDEULFDWL
PPGLFDPHQW
LQGLYLGXDO

J)DEULFDWLR!

*HVWLRQ G
SKDUPDFLHV
GT18QGWPpPBRLC

/IRILVWLTXH
SKDUPDFHXW

JRXUQLWXI
PDVTXHV
GIK\JLgQH

/RILVWLTXH
SKDUPDFHXW

6RXWLHQ ORJLVWLTXH GDQV
*HVWLRQ SKDUPDFHXWLTXH
GH 01206 6ROLGDULW)\

,GHQWLILFDWLRQ GHV WUDL
WUDLWHU OHV V\PSW{PHV G:
QRWDPPHQW DX[ VRLQV FUL)
HIl W BG5S 6& R 9

6XLYL GHV FRQVRPPDWLRQV
OHV SDWLHQWYVY GHV VRLQV |
OLVH j GLVSRVLWLRQ GH VW]
OHV PDLVRQV GH UHWUDLWF
FDQWRQDOH FRPNXQEEPMIF
GLVWULEXWLRQ \ F PHVXUF
6XLYL UDSSURFKp GHV VWRF
K\GURDOFRROLTXHYV
*HVWLRQ GHV SpQXULHV GH
K\GURDOFRROLTXHV HW FRP
PHVXUHV PLVHV HQ SODFH
&RQWLQJHQWHPHQW GHV OL
GHV FRQVRPPDWLRQV GHV V
OH WXMRFNDJH HW OH ULVTX
5pFXSpUDWLRQ GHV IODFRQ)
UHPSOLVVDJH | SDUWLU GH ¢
BURGXFWLRQ GH GpVLQIHFW
3UPVHQFH GTXQ SKDUPDFLH!
GH VRLQV FULWLTXHV WRXV
5HYXH GH WUDLWHPHQW GH
KRVSLWDOLVpY SRXU OH &2¢
e O D E R UBDW/ IGRQIXH/ IGRRF XPH QW
GIDVVLVWDQFH SKDUPRDFHX\
OLWWpUDW X UHOGIW & R © DBGH
FOLQLFLHQV

ODLQWLHQ j MRXU GIXQH GR
VSPFLILTXH DX &29,"
&ROODERUDWLRQ DYHF OHV
PLVH HQ SODFH GH UHFRPPD
WUDLWHPHQWYV

"'PILQLWLRQ GYDOWHUQDWLY
GIDGPLQLYVWRQMNRRQH®HV G
GHV GLVSRVLWLIV PpGLFDX]
VHULQJXHV HW GHV PpGLFD
FRPPXQLFDWLRQ GH OfLQIRI
YDEULFDWLRQ GH IRUPHV QR
WUDLWHPHQW YV 658 8&-ROW HH O
VXVSHQVLRQ GTK\GUR[\FKOR
ORSLQDYLU ULWRQDYLU
OLVH HQ SODFH GH SURWRFF
SUpSDUDWLRQ GH FHUWDLQ)\
LQMHFWDEOHYV SRXU OHV XQ
WRFLOL]XPDE

*HVWLRQ GHV VWRFNV GH P
GLUHFWHPHQW GDQV OHV X(
3UpSDUDWLRQ GHV EDUTXHW
GHV SDWLHQWYV
‘LVWULEXWLRQ GH VWRFNV |
GTK\JLGQH SRXU OHV SURIH\
SUDWLTXDQW HQ DPEXODWR

3DUWLHOOH
1RQ

1RQ

1RQ

1RQ

1RQ

S3DUWLHOOH

1RQ

1RQ

1RQ
3DUWLHOOH

SDUWLHOOH

3DUWLHOOH

SDUWLHOOH

3DUWLHOOH

1RQ

2XL

2XL

SDUWLHOOH

SDUWLHOOH

1RQ
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8QH GLIILFXOWp SDUWLFXOLqUH GH FHWWH FULVH D pWp OD JH’®
O LGHQWLILFDWLRQ G RSWLRQV WKpUDSHXWLTXHY DOWHUQDWLY
OHV SUREOpPDWLTXHY DVVRFLpHY UHQFRQWUpPHYV

7TDEOHDX OpGLFDPHQWY VSpFLILTXHY DSSURYLVLRQQpVY HW SUREOpPDWLTXH
pJDOHPHQW pWp VWRFNpV PDLV QTRQW UHQFRQWUp DXFXQ SUREOqQqPH SDUW
UpSHUWRULpYVY GDQV FH WDEOHDX

OpGLFDPHQWYV 3UREOpPPDWLTXHV U $OWHUQDWLYHV LGHQWLILpHV DX

"H[PHGHWRPLG 6XLYL UDSSURFKp C 3URSRIRO RX FORQLGLQH
3URSRIRO 3URFKH GH OD UXS\ (SDUJQH GX SURSRIRO HQ IDYR
HQ DQHVWKpVLH
6pGDWLRQ j EDVH GH NpWDPLQH
JDUGHU OH SURSRIRO SRXU OHV
6HYUDJH j OD GH[PHGHWRPLGLQH
GLVSRQLEOH

(WRPLGDWH 6XLYL UDSSURFKp € .pWDPLQH SURSRIRO

.pWDPLQH BURFKH GH OD UXS\ OLGD]J]RODP SURSRIRO 'H[PHGHW
&ORQD]pSDP BURFKH GH OD UXS\ OLGD]J]RODP RX OHYRPHSURPD]LQ'!
OLGD]RODP BURFKH GH OD UXS\ .pWDPLQH SURSRIRO GH[PHGHW

3RXU OHV VRLQV SDOOLDWLIV HQ
EHQ]J]RGLD]pSLQHY LOMHFWDEOHYV
DOWHUQYBWDYHQW OTXWLOLVDWL
EURPD]JHSDP RX DOSUD]RODP SDL
EXFFRILQJLYDOH

$WUDFXULXP BURFKH GH OD UXS\V 5RFXURGIOXBLVFRQWLQX

SREXURQLXP 6XLYL UDSSURFKp C $WUDFXULXP HQ FRQWLQX

6 X[DPHWKRQLX 'RXEOH GRVH GH URFXURQLXP

&LVDWUDFXUL? 6XLYL UDSSURFKp C 5REXURGIXBLVFRQWLQX

lI1RUDGUpQDOL( B3BURFKH GH OD UXS\V 9DVRSUHVVLQH j SHWLWH GRVH

&HIWULD[RQH BURFKH GH OD UXS\ $XWUHV GRVDRRM.FEROLQH

&RDPR[LFLOOLt 6XLYL UDSSURFKp C $XWUHV GRVDJHV HW IRXUQLVVH.

$ILWKURP\FLQI 6XLYL UDSSURFKp C $XWUHV GRVDJHV FODULWKURP\I

BLSHUDFLOOLC 6XLYDSSURFKp GHV $XWUHV GRVDJHV HW IRXUQLVVH.

WD]REDFWDP

JHQWDQ\O LQN 6XLYL UDSSURFKp C 5HPLIHQWDQ\O VXIHQWDQLO PR
+\GURPRUSKRQH HW SDWFKV GH |
SDOOLDWLIV

6XIHQWDQLO 6XLYL UDSSURFKp C )HQWDUHPLIHQWDQ\O PRUSKLQH

SHPLIHQWDQ\O 6XLYL UDSSURFKp C )HQWDQ\O VXIHQWDQLO PRUSKL

+\GUR[\FKORUF 6XLYL UDSSURFKp C 6WRFN DWWULEXp SDU OD &RQIpcC

SHPGHVLYLU SXSWXUH $XFXQH

/IRSLQDYLU ULV 5XSWXUH SXLV VXL 6WRFN DWWULEXp SDU OD &RQIpC
GHV VWRFENYV

7RFLOL]XPDE &UpPDWLRQ GH NLW $XFXQH
UHFRQVWLWXWLRQ
DVVRFLp
BWRFN GH UpVHUYH $XFXQH
PWDEOLVVHPHQWYV

 SUDWURSLXP 3UREOpPPDWLTXH GY ,SUDWURBWRPRO GRVHXU DGPLQL
GHV DpURVROV FKDPEUH GJLQKDODWLRQ RX HQ |
LSUDWURSLP DpURVRO GRVHXU

GILQKDODWLRQ

6DOEXWDPRO [ BUREOpPDWLTXH GY 6DOEXWDPRO DpURVRO GRVHXU L
GHV DpURVROV GILQKDODWLRQ

%XGpVRQLGH L BUREOpPDWLTXH GY JOXWLFDVRQH DpURVRO GRVHXU
GHV DpURVROV GILQKDODWLRQ
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'XUDQW FHWWH SpULRGH SRXU SRXYRLU IDLUH IDFH DX[ QRXY
KDELWXHOOHVY RQW G€ rWUH PLVHV HQ VXVSHQV &HOOHV FL VRC

7TDEOHDX $FWLYLWpPpV SULQFLSDOHPHQW PLVHV HQ VXVSHQV RX UHSRUWpPpHYV
YDIJXH GH SDQGpPLH GH &29,'

6HFWHXU $SFWLYLWpP

3KDUPDFLH OLVH j MRXU GH SURFpPGXUHVY HW GRFXPHQWYV GD!
VRQ HQVHP TXDOLWp

$FFXHLO GH VWDJLDLUHYV

30XVLHXUV SURMHWY GH UHFKHUFKH

OLJUDWLRQ VXU GH QRXYHDX[ RXWLOV LQIRUPDW

'LUHFWLRQ &RQGXLWH GH FHUWDLQV SURMHWYV
6pDQFHY GH JURXSHY GH WUDYDLO HW FRPPLVVL

/IRILVWLTXt $SSURYLVLRQQHPHQWY GH GLYHUV VHUYLEHV FO
SKDUPDFHX YX OHXU DFWLYLWp VIDUUrWHU FKR Q X X OMAHD MCOLHRF,
&OLQLTXH O9LVLWHV FOLQLTXHV HQ SUpPVHQWLHO GDQV OHV
DQDO\WH GH GRVVLHU FRQVHLOV j GLVWDQFH
(QVHLIJQHPHQW DX[ p TWRISHMD PMGH\F R
(QVHLJQHP HSQWVH@WLHO DX[ pWXGLWQWE WH R UPKD
HQVHLJQHPHQW j GLVWDQFH

*HVWLRQ G (QVHLJQHPHQW DX[ pTXRISHMDPWEGHLFRSURMHW FDQ
PDLVRQV G TXDOLWp
UHWUDLWH 3URMHW LQIRUPDWLTXH HQ OLHQ DYHF OD SUpSD

G 'LVFEXVVLRAQ
/I TMLQYHQWDLUH GHV PLVVLRQV HIITHFWXpHV SDU OD 3+(/ GXUDQW

GH &29," UpYqOH TXH OHV DFWLYLWpV GH FHW H[HPSOH GH ¢
LPSDFWpHV SDU FHWWH FULVH %HDXFRXS GYDFWLYLWpV PLVHV
/D FHOOXOH GH FULVH GH OD SKDUPDFLH HQ FROODERUDWLRQ |
JDUDQWLU OD FRQWLQXLWp GHV UHVVRXUFHV KXPDLQHV HQ LG}
XQ VXLYL UDSSURFKp GHV HIITHFWLIV 'XUDQW FHWWH SpULRGH

GpVLQIHFWDQWYV SRXU OHV PDLQV RQW pWp PLVHV HQ SODFH .
FUpp GHV SUREOQPHV GIDSSURYLVLRQQHPHQW HW OHV UpVHUYF
VXIIL j FRXYULU OHV EHVRLQV HQ FHUWDLQV SURGXLWYVY GpMj j

&HWWH VLWXDWLRQ VIHVW UHWUR X YgHU GIDHD % GBIHQ QURAPEL YKL T X Bi\ \
GX FLUFXLW GX PpGLFDPHQW DX VHLQ GHV QRXYHOOHV XQLWpV

VLWXDWLRQ D UHSUpVHQWp XQ GplL LPSRUWDQW &HFL D QpFH\
HW XQH UpSDUWLWLRQ GH VHV QRXYHOOHV WKFKHV GX MRXU I
ERXOHYHUVHPHQWY D pJDOHPHQW QpFHVVLWp XQ LPSRUWDQW
IRUPH GH OJLQIRUPDWLRQ PpGLFDOH GLVSRQLEOH SDU OHV SK
FHWWH SpULRGH GHV QRXYHOOHV GRQQpPHV FOLQLTXHV RQV
SKDUPDFLHQV FOLQLFLHQV RQW G€ LGHQWLILHU GHV DOWHUQD
OYLPDJH GIDXWUHV SKDUPDFLHOINLODEXUYH PRQ@WDLHQW TXRW
FRQWDFW GDQV OHV XQLWpV GH VRLQV RX j GLVWDQFH DYHF O
HQ FKDUJH WKpPUDSHXWLTXH GHV SDWLHQWV &29," 6XLWH j FH
OD SKDUPDFLH D pWp UHQIRUFp SDU GLYHUVHV PHVXUHV GYD
PpGLFDPHQWY MXJpV FRPPH LQGLVSHQVDEOHV HQ FDV GH VHFR
SHUVRQQHO
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H &RQFOXVLRQ

(Q FRQFOXVLRQ OD 3+(/ D pWp FRQIURQWpPH j GLYHUV GpILV G
SDQGpPLH &HUWDLQHV PLVVLRQV UpDOLVpHV RQW PrPH G
WUDGLWLRQQHOOHYV 6XU OD EDVH GHV HQVHLJQHPHQWY WLUpV
OD 3+(/ DLQVL TXH OD IRUPDWLRQ DVVRFLpH GX SHUVRQQHO RC

'LVFXVVLRQ FRQFOXVLRQV HW SHUVSHFWLYHV JpQpl
$LQVL OD SUHPLQUH SDUWLH GH FHWWH WKgqVH GH GRFWRUDW
SKDUPDFLHV KRVSLWDOLQUHV /D SUHPLqQUH pWXGH D PRQWUp T
(XURSH \ FRPSULV HQ 6XLVVH QH VRQW SDV SOHLQHPHQW SUp
GH FULVH 6XLWH j FH FRQVWDW GYIDXWUHV pWXGHV RQW pWp p
DYDQW TXH GHV PR\HQV DSSOLFDEOHV DX[ SKDUPDFLHW GTK{SL
QLYHDX GH SUpSDUDWLRQ HW VHQVLELOLVHU OHXU SHUVRQQF
VLPXODV&HR/QGHX[ RYWBHWHPHQW PLV HQ pYLGHQFH TXH OHV SHU
GHV pYpQWV PDMHXUV RX GHV FDWDVWURSKHV VRQW SOXV VH
SUpSDUHU SRXU OHV IXWXUHV FULVHV TXH OHV DXWUHV *OREI
GIXUJHQFH RQWQ EREO HRWPEICHpWDW GH SUpSDUDWLRQ GHV SK
FRQFHUQpPHV HW IDYRULVp OD VHQVLELOLVDWLRQ GX SHUVRQGQ
H[LVWH GHV VLWXDWLRQV SDUWLFXOLqUHV HW FRPSOH[HV TXL
PrPH VL FHOOHV FL VRQW SODQLILpHVY FRPPH XQ GpPpQDJHPH
GpPpQDJHPHQWY G K{SLWDX[ SHXYHQW IRXUQLU GHV FRQQDLVYV
GH WHVWHU GHV PHVXUHV G DWWpQXDWLRQ TXL SRXUUDLHQW \
VLPLODLUHV PDLV QRQ SODQLILpHVY FRPPH FHOOH G pYDFXDWL
G XWLOLVHU XQH $0'(& VXU OHV SURFHVVXV GH PpGLFDWLRQ DI
SRWHQWLHOV VXU OD VpFXULWp GHV SDWLHQWV GTXQ GpPpQD.
&HWWH pWXGH D pJDOHPHQW FRQILUPp TXH OD SUpSDUDWLRQ
IRXUQLU GHV FRQQDLVVDQFHV XWLOHV HW HVW XQH RFFDVLRQ
SRXUUDLHQW V DYpUHU SUpPFLHXVHV HQ FDV G pYDFXDWLRQ

/ID VHFRQGH SDUWLH GH FHWWH WKqgVH VY{HVW LQWpPpUHVVpH
SDQGpRIH&29," SDU OHV SKDUPDFLHV KRVSLWDOLQUHV HQ 6>
VRXOLJQp GH PDQLqUH FRQFUgWH OYLPSRUWDQFH GH OD SUpSDI
GpFULW OHV U{OHV TXfLOV RQW MRXpV GDQV FHWWH VLWXDWLI
RQW pWp LGHQWLILpHY VRXOLJQDQW OH U{OH FULWLTXH TXH Ol
GDbQQV XQH WHOOH FULVH 'H SOXV OD GHVFULSWLRQ FRQFUQqg
KR¥LWDOLqUH HQ SDUWLFXOLHU D FRQILUPp TXH OHV SKDUPDFLI
GplLY GXUDQW OD SUHPLqUH YDJXH GH OD SDQGpPLH &HUWDL
GpSDVVp OHV UHVSRQVDELOLWpY WUDGLWLRQQHOOHYV

6XU OD EDVH GH FHV UpVXOWDWY SOXVLHXUV SHUVSHFWLYHV (
rwuH HQYLVDJpHV SRXU DPpOLRUHU OD VHQVLELOLWpP GHV S
SUpSDUDWLRQ HW OHVY DLGHU GDQV FHWWH GpPDUFKH GH SUpSD

8Q SUHPLHU D[H SRXUUDLW VH FRQFHQWUHU VXU OD SRXUVXLW
FHWWH WKgqVH (QWUH DXWUHV XQH SHUVSHFWLYH GH GpYHORSE
VLPXODWLRQV HQ SKDUPDFLH KRVSLWDOLqUH (Q HIIHW OfpW
FRPSOpPHQWDLUHYV SRXUUBRIYOWPWY MW HOOH RIIUH GH QRPI
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GIpYROXWLRQ 3RXU FHFL OHV VFpQDULRYVY GHYUDLHQW rWUH

6XLVVH RX PrPH j OfpWUDQJHU $XVVL OHV H[HUFLFHV GH VLPX:
XQ HQVHLIQHPHQW WUDGLWLRQQHO RX j GHV H[HUFLFHV VXU W]
SOXVLHXUV PpWKRGHYV GIDSSUHQWLVVDJH DSSOLTXpHV DX GRPL
SKDUPDFHXWLTXH /YfLPSDFW GHV GLIIpUHQWHY PpWKRGHV SRXU
HW GI1XQ SRVW WHVW 8Q DXWUH D[H GH GpYHORSSHPHQW SRX
SHUVRQQHO SKDUPDFHXWLTXH VXU GHV DVSHFWV VSpFLILTXHV

FRPPXQLFDWLRQ GH FULVH

"fXQ DXWUH F{Wp FHUWDLQV VXMHWV QJRQW SDV SX rWUH DS
GRQF SHUWLQHQW GH GpYHORSSHU GYIDXWUHV DVSHFWV FRPP
SHUPHWWUDLW GYREWHQLU GHV GRQQpHV GH WHUUDLQ VXU OD .
GpYHORSSpV SRXU DLGHU OD JHVWLRQ SKDUPDFHXWLTXH GH FD
H[HPSOH SRXU PLHX[ FLEOHU OHV EHVRLQV SKDUPDFHXWLTXHV
PrPH LO VHUDLW HVVHQWLHO GYDSSURIRQGLU OHV FRQQDLVYV
FOLQLFLHQ HW VRQ LPSDFW GDQV OHV FRQWH[WHV KXPDQLWDI
FOLQLFLHQ HVW WUQV SHX GRFXPHQWp GDQV FHV FRQWH[WHYV

GDQV OHV K{SLWDX[ KRUV FULVH D GpMj pWp PRQWUp j GH QRPE
8QH RX SOXVLHXUV pWXGHV VXU VHV U{OHV HW VXUWRXW VXU ¢
VI\VWgPHV GH VDQWp HQ FIBYWG HWRIUHL PH QpHWUBXU OH WHUUDLQ
QRXYHOOHV FRQQDLVVDQFHY GDQV OH GRPDLQH

(QFRUH EHDXFRXS GIDXWUHV SLVWHV SRXUUDLHQW rWUH H[SC
JHVWLRQ SKDUPDFHXWLTXH HQ PLOLHX KRVSLWDOLHU D pWp HJ¢
GHV SKDUPDFLHQV GHYUDLHQW pJDOHPHQW IDLUH OfREMHW G1p

8Q DXWUH D[H GH GpYHORSSHPHQW HVW FHOXL GX GRPDLQH GH
QTID SDV pWp pWXGLp GXUDQW FH WUDYDLO /H U{OH GX SKDUP
GHYUDLW rWUH SOXV SDUW ICFIX.®DgWHBHQMH FIXH XD ppWp UpDOLVp
VHUYLFHV LO VHUDLW LQWpPUHVVDQW GH GpYHORSSHU HW pWw
VSPFLILTXHV SRXGHPUQIHGHHY IGPWHUPLQpP VpFXULWp GH SUHVFUL
FREWV HWF 'DQV FHUWDLQV S DW 1 DHYOFHKKIY/P DG LUIH{OH NER X iH F W
GHV SDWLHQWY HQ SDUWLFLSDQW SDU H[HPSOH j OfLGHQWLIL
ULVTXHV 11508 pDLUHYV 5DGLRORJLTXHV % LHR® AISIRUW D @ WL PLHI
FRQQDLVVDQFHV VXU OHV DQWLGRWHV RX HQFRUH HQ SDUWLFL
GH UpDQLPDWLRQ $X YXH GH WRXWHV FHV SRVVLELOLWpV LO
PRGJOHV GH SKDUPDFLH FOLQLTXH SRXUUDLHQW rWUH DSSOLT
PHVXUHU OJLPSDFW GH FHX[ FL

3RXU FRPSOpWHU FH VXMHW HW pSDXOHU OHV VHUYLFHV GHV XL
GHJpDOLVHU XQH UHYXH GH OLWWG@IW XWXILHU VXX © HWQ DEWLEE-FOW H
HQ FDV GIpYpQHPHQW PDMHXU RX GH FDWDNWWHR SKHLQH UWGEHH/
VWRFNV GYDQWLELRWLTXHV W\SHV UHJURXSpV SDU VFpQDULRYV
XWLOH



&KDSLY -7
5pVXPp GH H

3DU FRQVpTXHQW OHV SRVVLELOLWpPV GH UHFKHUFKHV IXWXUH\
SKDUPDFLH GIXUJHQFH HW GH FDWDVWURSKH DLQVL TXH OD SU
FULVHV VDOQSWDUDHVVHQW HQFRUH QRPEUHXVHV 30XVLHXUV ¢
SRVVLEOHV H[SRVpV FL GHVVXV UHQGHQW FHWWH WKpPDWLTXH
ELHQ OYLPSRUWDQFH GH FH VXMHW SRXU OHV SKDUPDFLHQV D
TXH GDQV OHXUV DXWUHV FRQWH[WHYV GH WUDYDLO
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5plpUHQFHYV

&HQWHU IR URBMWKHD UFIKG HRIELRWOIRIWHU &5 (" DQG
8QLWHG 1DWLRQV 2IILFH IRU 'LVDVWHU (FIRRNRBH B X F WR\R\QH VB 1,
3RYHUW\ DQG 'LVDVWHUYV
6ZLBW,QVWLWXWH 1DWXUDO FDWDVWURSKHVY DQG PDQ PDG|
UHFRUG EUHDNLQJ ORVVHV 6LJPD
&HQWHU IR URMWHD UFIKG HRELROIRUWHU &5(" 7KH +XPDQ &R\
1IDWXUDO 'LVDVWHUV $ SGIREBO:BEHUVSHFWLYH
-RUGDQ ' DQG OH\SXIDAUPDFLHQ HW OD VDQWESXEOLTXH HQ 6XL
Viedh 3URJUDPPH HQ  WAWHHNMHEHIHOG SKDUPDG6XLVVH
5HVSRQGLQJ WR 'LVDVWHU *XLGHOLQHV IRU 3KDUPDF\
+RGJH -* -U DQG %URZQ () $VVHVVLQJ OLDELOLW\ IRU
LQVXIILFLHQWO\ SUHSDUH IRU FD$WBVWURSKLF HPHUJHQFL
‘2, MDP D

+VX (% &DVDQL -$ 5RPD®BRNNAHYLRWDMOKRVSLWDO SKDUPDFL
SXEOLF KHDOWK HPHRMHELEHWY DQG %LRWHUURULVP  %LF
3UDFWLFH DQG 6FLHQFH ‘2, EVS
&DQW 53 DQG &RRSHU 6- 7KH EHQHILWV RI GHEULHILQJ DV
HG X F D WX RW DROR G QD QEXIGV L Q J
+DXWH $XCWRAOLQWYp +$6 *XLGH GH ERQQHV SUDWLTXHV HQ
HQ VDQWp
3DORPDUHV -0, *DUFtD $* 5RGUtJXH] ,( HW DO $FWXDFLyQ
HQ HO DWHQWDGR WHDURDEYI XRWHSLWDODULD RUJDQR RIL
FLHQWLILFD GH OD 6RFLHGDG (VSDQROD GH )DUPDFLD +RVSL
*RZLQJ -5 :DONHU .1 (OPHULVBYWHW BOHSDUHGQHVV DPRQ
3URIHVVLRQDOV DQG 6XSSRUW 6WDIlI :KDW LV (IIHFWLYH" $¢
3UHKRVSLWDO 'LVDVWHU OHGLFLQH ‘2,

6 ; ;
5RMHN $ DQG /LWWOH 0 5HYLHZ DUWLFOH HYDFXDWLQJ KR
FDQ ZH OHDUQ IURP WKH(RRUD G HGL \WX\\D WXQ BV

>

5LPVWDG 5 DQG +ROWDQ $ $ FURVV VHFWLRQDO VXUYH\
HYDFXD#WPHRUQ FDQ MRXUQDO RI GLVDVWHU PHGLFLQH?2,

DMGP
'XI11\ . 3HDUVRQ $ DQG :DWHUV 0 DORWIFGY LO) KR DS LAWDICPH H[S
$XVWUDOLDQ KHDOWK UHYLHZ D SXEOLFDWLRQ RI WKH $XV\

‘2, DK

6FKDXIHOH 0 ORYLQJ GD\ (PHUJHQF\ FRPPDQG PRGHO KH
UHORFEBWEWK IDFLOLWLHY PDQDJHPHQW
5R]JHQIHOG 5% 5H\QROGV 6/ (ZLQJ 6 HW DO 'HYHORSPHQW
)DFLOLWDWH 'LVDVWHU 3UHSDUHGQHVV 8VH LQ D 30DQQHG
ORYHLVDVWHU OHG 3XEOLF +HDOWK 3UHS ‘2,

GPS
LOOLDPV ( DQG 7DOOH\ 5 7KH XVH Rl IDLOXUH PRGH HIIHF
PHGLFDWLRQ HUURUrRYXEEWPPLBRK\DHUP D F\

&RPHDX 2< $UPHQGDUL] %DWLVWH - DQG :RRGE\ 6% 6DIHW\
,QWUDIDFLOLW\ 7UDQVSRUW RI| $GXOW ,&QWHQYKYNH.DUH 3DV
‘2, FFQ
‘RUOG +HDOWK 2UJDQL]OWLRQIWKHQLQJ KHDOWK V\VWHP
SUHSDUHGQHVV 7RRONLW IRU DVVHVVLQJ KHDOWK V\VWHP
&RSHQKDJHQ :RUOG +HDOWK 2UJDQL]DWLRQ



&KDSLY -
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&KHUU\ 5$ DQG 7UDLQHU 0 7KH FXUUHQW FULVLV LQ HPHU,
GLVDVWHU SUHBO&YIHGHUWIHQF\ PHGLFLQH ‘2,

1HHPDQ 0 'REULQDV 0 ODXUHU 6 HW DO 7UDQVLWLRQ RI F

LOQWHUYHQWLRQV LPSURYHV KRVSLWDO GLVFKDUJH SUHVFUL:

(XU - ,QWHUQ OHG ‘2, M HMLP

ORUJDQ 65 $FTXLVWR 10 &RUDOLF = HW DO &OLQLFDO SKD!

GHSDUWPKIKQWPHULFDQ MRXUQDO RI HPHUJHQF\ PHGLFLQH
‘2, M DMHP

/JLX 6 /XR 3 7DQJ 0 HW DO 3URYLGLQJ SKDUPDF\ VHUYLF

SDQGHPQWHUQDWLRQDO MRXUQDO RI FOLQLFDO SKDUPDF\

"2, v

6LQ -+ 5LFKDUGV ,, DQG 5LELVL 06 ODLQWDLQLQJ FRPSUHI

GXULQJ D SDQGHPLF UHFRPPHQGDWLRQV IURPSPHGHNDOQDW

MRXUQDO RI KHDOWK V\VWHP SKDUPDF\ $-+3 RIILFLDO MR

+HDOWK 6\WWHP 3KDUPDFLVWY, DMKS ][DD

%DGUHOGLQ +$ DQG $WDOODK % *OREDO GUXJ VKRUWDJH

SDWLHQW FDUH DQG PLBHVBWURK LMV ERMLIDI HVBGPLQLVWUD)

"2, M VDSKDUP

$UXUX 0 7UXRQJ +$ DQG &ODUN 6 3KDUPDF\ (PHUJHQF\ 3UH:

3(35 D SURSRVHG IUDPHZRUN IRU H[SDQGLQJ SKDUPDF\

FRQWULEXWLRQV WR HPHUJHQF\ SUHSDUHGQHVV DQG UH\

SDQGHPLF DQG S5HWHRMWGFK LQ 6RFLDO $GPLQLVWUDWLYH
‘2, M VDSKDUP
.DQJ .6 +XJJLQV & 'LD] )XHQWHV * HW DO &29,' SUHSDUI

<RUN LQQHU FLW\ KRVSLWDO V H[SHULHQFH ZLWK PHGLFDWL
VHFRQG V$PWHWIHFDQ MRXUQDO RI KHDOWK VA\VWHP SKDUPDF\
WKH $PHULFDQ 6RFLHW\ RI +HDOWK 6\VWHP 3KRUPDFLVW
DMKS ][DE
OR\H 5$ ODVRQ . )ODWW $ HW DO (PHUJHQF\ SUHSDUDWLRC
UHVSRQVH LQ DQ LQWHIJUDWHG $KBUPBIQ $MNRXRNDIDFH RPIRKGHHODO
SKDUPDF\ $-+3 RIILFLDO MRXUQDO RI WKH $PHULFDQ
3KDUPDFLVWYV ‘2, DMKS ][DE
:DOGURQ .0 6FKHQNDW '+ 5DR .9 HW DO $SSOLFDWLRQ R
SULQFLSOHV WR D SKDUPDF\ GHSDUWPHQW V DSSURDFK WR
$PHULFDQ -RXUQDO +HDOWK 6\WVWHP SKDUPDE)
DMKS ][DE
+RPHODQG 6HFXULW\ +RPHODQG 6HFXULW\ ([HUFLVH DQG (YI
'"HSDUWHPIHRRWHODQG 6HFXWLW\ HG
*DED '0 7KH IXWXUH YLVLRQ RI VLAXDOMNRQQG® 6HB W K QF B
&DUH L L ‘2, TVKF
$SEDWHPDUFR $ %HFNOH\ - %RUMDQ 0 HW DO $VVHVVLQ.J
SUHSDUHGQHVYV DPRQJ ILUVW UHYBWQRGBDU (8 YSLLLORRUWP H/QWK 5
$VVRFLDWLRQ
3U\RU ( +HFN ( 1RUPDQ / HW DO ,QWHJUDWHG GHFLVLRQ P
RI PDVV GHVWUXFWLRQ LQFLGHQWY GHYHORSPHQW DQG L
KHDOWKFDUH SUBRHWALRIODDY 'LVDVWHU OHGLFLQH
'2, vV
*ORZ 6' &ROXFFL 9- $0OOLQJWRQ '5 HW DO 0DQDJLQJ PXOW
PHGLFDO SUHSDUHGQHVV WWHKRVEL\DBOH\LYPN@GM U OHGLFL
‘2, 6 X
&ROODQGHU % *UHHQ % OLOOR < HW DO 'HYHORSPHQW RI
SUHSDUHGQHVY WUDLQLQJ FRXUVH XWBOHKRVSEWOWL'PRG\D
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OHGLFLQH GLVFXVVLRQ ‘2,
v [

+DUYDUG BBMRR® +HDOWK 3XEOLF +HDOWK (PHUJHQF\ 3UF

(YDOXDWLRQ WRRONLW

JUDQFRHXU & 6KHD 6 5XGG\ 0 HW DO ,W 7DNHV D 9LOODJH

,PSURYHVY ,QWHQVLYH &DUH 7HDP 3UHSDUHGQHVV IRU D

+RVSLWDO 3HGLDWULFV ‘2, KSHGV
ORXOG - :KLWH + DQG *DOODJKHU 5 (YDOXDWLRQ RI D FUL!
XQGHUJUDGXDWH Q X&R/Q W H F/S\RUDHIQ VO\K U V H

2, FRQX

&KDQJ $+ %HJIJD 5 DQG +WRD®BN 3XYEY IRU GLVDVWHU FRP

+XUULFDQH VHDVRQ EULQJV V8$RFHKQRD® JVM ®GCDEMND WLREQV DV W
‘2, DMGP
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Emergency and Disaster Preparedness of European
Hospital Pharmacists: A Survey

Laurence Schumacher, Pharm® ; Pascal Bonnabry, PharmD, PRD
Nicolas Widmer, PharmD, PhD

Objective:This study was focused on reviewing the emergency and disaster preparedness of European
hospital pharmacists.

Methods:An online survey based on International Pharmaceutical Federation (FIP) guidelines for natural
disasters was sent to European hospital pharmacies, with the support of the European Association of
Hospital Pharmacists. Additional questions were added about the characteristics of respondents, as well
as preparedness and experience of manmade disasters. Descriptive statistics were used to analyze the
results.

ResultsHospital pharmacists in France (20%) and Spain (19%) returned most of the 306 questionnaires
completed in 27 countries. Half of the respondents had analyzed their regional disaster risk, but 65% had
never practiced emergency drills. Fifteen percent of respondents had experienced at least 1 major emer-
gency or disaster event in the last 5 years. Fifty-six percent of those respondents who experienced a dis-
aster subsequently created and promoted internal standard operating procedures (SOPs) for future
emergencies, versus 23% for those who had not experienced disasters. Among pharmacists having
experienced disasters, 40% organized a post-disaster debriefing to improve their future response.

ConclusionsResults highlighted that most European hospital pharmacists were not fully compliant with
FIP guidelines. However, respondents who had experienced disasters were more likely to create and
promote SOPs for future disasters. Further worldwide analysis and benchmarking are necessary, and
FIP guidelines should be more strongly promoted.

Key Wordsdisaster planning, mass casualty incidents, medical countermeasures, standard operating
procedures, strategic stockpile

manmade disasters than ever before. Natural infrastructure breakdowns, or collapses resulting in a

events were mostly extreme weather (mainly loss of life, transport accidents, terrorism, and cyber
floods and storms), but most of the deaths observed attacks were also citédable 1shows the main disas-
(56%, 747 234) from 199017 were caused by earth- ters that occurred in Europe in 2017.
quakes.The resulting economic losses were highest in
2017 (US $337 billion worldwide), including US $24  Even though the overall numbef victims has decreased,
billion of damage and about 536 dead and 3000 injured these situations are very demanding for Eusdpealth
in Europe aloné.The greatest total disaster-related systems because of increasing complekigalth care
economic losses in Europe between 1998 and 2017 professionals (HCPs), intding pharmacists, play key
were in Germany (US $57.9 billion), Italy (US  roles in adequately respongdito and treating victims
$56.6 billion), and France (US $43.3 billion).  during disastefsFor instance, pharmacists in commu-
Disaster-related economic losses in the United States nity, hospital, industrial, and administrative settings must
were US $944.8 billion in the same period. In offer their pharmaceutical kwvledge, such as their logis-
Europe overall, 37% of economic losses were tical and technical skills (eg, drugs procurement, emer-
climate-related (storms, wildfires, floods, droughts, gency drug supply, cold chain management in disaster
landslides, and extreme temperatures), and 54% area, or even specific drugs manufacturing). In addition,
resulted from geophysical disasters (earthquakesclinical skills, such as obtaining medication history,
volcanic activity, and mass dry movemeht)A specific drugs, and antidotes counseling, and identifica-
European Commission analysis showed floods to betion of therapeutic substitution possibilities with
the most probable risk, followed by other climate- equivalent treatment can be also specifically useful in
related events (extreme temperatures and wildfires). these crises situations. Thintribution must be adapted

T he world has recently faced more natural and Concerning industrial-risk events, industrial accidents,
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Major Emergency or Disaster Events in Europe, 20 8ummary of the Swiss Re Institute Report 2618.
Events Country (City) Damages
Natural disaster Winter storm Egon, icy winds, heavy France, Germany, Switzerland, 10 dead, 100 missing
snowfall, floods Luxembourg
Heavy snowfall, icy winds, freezing Italy 6 dead
50 injured
Cold spell bringing frost damage in Europe Germany, Austria, Italy, France, 49 dead
— severe damage to agriculture Switzerland, Spain, Croatia, Slovenia, 71 injured
Romania, Ukraine, Serbia
Thunderstorms— 243 buildings, 2000 Russia (Moscow) 23 dead
vehicles damaged 24 injured
Wildfires— 320 houses damaged, 45 328 Portugal (Pedrogao Grande, Castanheir®5 dead
ha of forest burnt de Pera, Figueird dos Vinhos) 160 injured
Drought in Europe France, Italy, Spain, Serbi, Montenegro, 34 dead
Croatia 11 injured
Torrential rains trigger flash flood and wind Croatia (Zadar, Knin) 16 dead
damage, 1 tornado— severe damage to 200 injured
infrastructure
Cyclone Herwart Germany, Austria, Denmark, Poland, 123 dead
Czech Republic, Slovakia, Hungary 539 injured
Manmade disasters Mass shooting at a nightclub Turkey (Istanbul) 39 dead
70 injured
Suicide bomb explosion at a Russia (St Petersburg) 15 dead
metro station 64 injured
Suicide bomb explosion outside concert hall United Kingdom (Manchester) 22 dead
116 injured
Stampede during celebrations for sport Italy (Turin) 1 dead
1500 injured
Fire at a residential 24-story building- fire United Kingdom (London) 71 dead, 9 missing
started in a faulty fridge-freezer 74 injured
Boat carrying migrants capsizes Mediterranean Sea 35 dead
Crash from a commuter train into a platform Spain (Barcelona) 54 injured
Gas cloud at beaches United Kingdom (Beachy Head and 150 injured
Birling Gap)
Fire and explosion at a chemical plant Germany (Ludwigshafen) 48 dead
46 injured
Collision of a passenger train with a freight train Germany (Meerbusch) 50 injured

to the available resources and crisis context, which is a specificDepartment of Health having paid to improve hospital
aspect of disaster response. disaster-preparednéd8 a 2008 study showed that a hospital
preparedness gap still existed.
Following the US September 11 attacks in 2001 and other fur-
ther worldwide terrorist attacks, the global health care commu- In 2003, the American Society of Health-System Pharmacists
nity decided to improve its preparedness and planning for issued a statement on helping pharmacists improve their prepar-
responding to these types of events and to various disas-edness and describing the role which pharmacists should play dur-
ters®® The main actors of this response are HCPs, especiallying disaster situations. This statement underlined their key roles
those working in hospitals, and they have been encouraged toin disaster preparedness and respdrieen, Setlak proposed
improve their preparedness because any gap could have seriossrategies to improve pharmacigieparedness and response to
consequences for patients. However, despite the US bioterrorism threat¥ Afterward, Ford et al. expanded it to
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disasters and divided the roles of pharmacists into several categdFherefore, not all participants needed to answer every question.
ries: patient management, response integration, pharmaceuticaMost of the questions were multiple-choice and allowgd
supply, and policy coordinatids. multiple answers. Participants who had not experienced gny
major emergency or disaster events in the previous 5 ygars
At the international level, the International Pharmaceutical (ie, from 2013 onward) took 15 minutes to complete the
Federation (FIP) also published in 2006 its own set of standardssurvey, and those who had had some experience with a disgster
suggesting that pharmacists needed to be involved in situation took 3840 minutes.
manmade and natural disast&3hen, in 2016, FIP released
guidelines for the common areas of employment in pharmacy, Data were collected between November 2017 and June 218
advising how pharmacies should prepare and respond tousing our online, anonymous, self-administered questionnaire
natural disasters. The document proposes practical recommensent out by e-mail to the presidents and delegates of Earope’
dations and sets out the professional standards for pharmacyational hospital pharmacists associations, with the support of
staff, and especially pharmacists, in various settings (commuthe European Association of Hospital Pharmacists (EAHR).
nity, hospital, industrial, etc.). The document (1) suggests They were asked to distribute the survey to all head pharma-
concrete actions and offers a very comprehensive reviewcists and pharmacists in their respective countries. The suryey
describing every step needed to respond correctly to any disaswas also sent directly to national associations. The targets Were
ter; (2) covers many topics such as prevention, mitigation, about 4800 hospital pharmacies in EurépReminders were
preparation, response, and recovery; and (3) promotes thee-mailed at 10 days, 2, 4, and 6 months after the first contgct.
value of having updated standard operating procedures

(SOPs) and testing them with simulatiotss.Finally, in Study inclusion criteria were that participants were hospital
2017, FIP published a more general policy statement underly-pharmacists, in 1 of the EAH®35 member countri€sor a
ing the benefits of adequate disaster preparedpess. neighboring one (Albania and Cyprus), and that at least tHe

demographic questions were answered (first 6 questiops).
These guidelines thus highlighted the important role of Raw data were exported into Microsoft EA2€010 software
pharmacy and pharmacists in disaster preparddie$s (Microsoft Corporation, Redmond, WA) to perform descrip}
and described various disaster experiehi@dn 2017, the tive statistics. The Fishsrexact test fdtexperienced disasterd
level of preparedness of Eursppharmacists was, however, or not’ comparisons were carried out using STAS #ersion
unknown. Therefore, the present stiglgurpose was to review  14.1 (StataCorp, College Station, TX), arivalues< 0.05
whether European hospital pharmacists had prepared for disasndicate a significant difference.
ters in compliance with the recent FIP guidelines.

RESULTS
METHOD Demographics
A cross-sectional, Europe-wide study was conducted using @©nly 306 survey responses out of a total of 339 answers Were
Web-based open survey designed on the SurveyM8hkey used (33 were excluded for failing to meet the inclusion crite-
(San Mateo, CA;http://www.surveymonkey.com/) platform. ria; Figure ). Respondents from 27 countries (73%) partic
This survey was based on the FIP recommendations,pated in the study, with the most contributors coming frofn
“Responding to disasters: Guidelines for pharmacy 2016. France (r= 61, 20%), Spain (= 59, 19%), Germany (n
We selected the guidelineshapter concerning hospital phar- =36, 12%), Italy (n= 35, 11%), and Switzerland @ 34,
macies, and each item in this chapter was converted into 1 or 11%). Other countries accounted for less than 10% each
more questions. Additional questions were added to increase(seeFigure ). Large countries from which we received no sur-
our general knowledge on disaster preparedness in Europe: perey answers were the United Kingdom (UK) and Turkey. It |s
sonal information (eg, function in the pharmacy, kind of hos- also worth noting that 57% (& 175) of participants worked
pital, number of hospital bed, experience of disasters), in hospitals with 200 to 1000 beds (22% ha@00 beds; 21%
manmade disasters (eg, new safety precautions or protocolead> 1000 beds) and that 65% (1 199) were either univer-
since the recent terrorist attacks in Europe and in the world), sity (n= 104, 34%) or military hospitals (a 4, 1%).Figure 2
drug stock information (eg, composition of emergency shows this demographic data.
stockpile, coagulation blood factors), and blood product man-
agement (eg, origins, amount). The questionnaire was organizeddmong the 306 hospital pharmacists included, 15% (#6)
into 7 clusters of questions: demographic questions about thehad experienced at least 1 major emergency or disaster eveptin
respondent, prevention, preparation, response, recovery, drugshe past 5 years. The main causes were human violence (24%;
(information about emergency stockpile), and European risk terrorism, rioting), transport accidents (24%), geophysidal
perception (linked, for instance, to the recent terrorism across occurrences (17%; earthquakes), meteorological evdnts
the continent). Altogether, it consisted of 55 questions in (15%; extreme temperatures, storms), biological evehts
English and usedonditional branchittgcreate a custom path  (12%; epidemics, insect infestations, animal stampedes), mis-
through the survey, depending on the responteanswer. cellaneous accidents (7%; non-industrial collapse |of
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Study Flow-Diagram.
339 Pharmacists completed the survey.
33 Were excluded:
- 11 Not hospital pharmacists
- 4 Outside European continent
- 18 Responded to general questions only
306 Responses were included in the study:
- 61France - 3 Poland
- 59 Spain - 2 Cyprus
- 36 Germany - 2 Netherlands
- 35ltaly - 2 Slovenia
- 34 Switzerland - 1Albania
- 14 Romania - 1Croatia
- 12 Austria - 1 Czech Republic
- 9 Belgium - 1Estonia
- 8Serbia - 1lreland
- 7 Finland - 1Malta
- 4 Hungary - 1 Portugal
- 3 Denmark - 1Slovakia
- 3Greece - 1Sweden
- 3 Norway
government services, communication, or agriculture), hydro-
logical events (5%; floods, landslides), industrial accidents
Demographic Data. (5%; chemical spills, explosions, fires), and economic crises
(5%; collapse in economic growth, financial crises).
Prevention
Of the 202 participants who answered the questions, 101
(50%) had performed an analysis of their re¢gatisaster risk,
and 71 (35%) had carried out emergency simulations or drills.
Table 2shows the differences with regard to questions about
prevention between respondents who had disaster experience
and those who did not.
Preparedness
Fifty-one (27%) of 188 respondents had created, provided, and
promoted guidelines for impending emergencies. The others
had not, either because their hospital director had not consid-
ered this a priority (52%), there were no capacities/resources
(43%), the hospitdk pharmacy director had not considered
this a priority (26%), and/or there were no skills in the team
to develop SOPs (16%)Table 2 shows the differences in
preparedness between respondents who had disaster experi
ence and those who did not.
Thirty-nine (93%) of 42 respondents had a drug stockpile, and
half of them could ensure the sustainability of patiedtag
28 Disaster Medicine and Public Health Preparedness VOL. 15/NO. 1
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Impact of Disaster Experiences on the Preparedness of European Hospital Pharmacies
Experienced a Disaster Had Not Experienced a P-value
Disaster
Prevention Analyze and measure regional disaster 69% 47% 0.048
risks (n=202) (n = 20/29) (n=81/173)
Analyze local risks (i 202) 69% 45% 0.017
(n =20/29) (n=78/173)
Practice, simulations, or drills (r 202) 62% 31% 0.002
(n = 18/29) (n=53/173)
Preparedness Create, provide, and promote guidelines for 56% 23% 0.001
impending emergencies (1 188) (n=14/25) (n=37/163)
Create, provide and promote guidelines for 33% 17% 0.087
periodic testing of SOPs (r 175) (n=8/24) (n=25/151)
Pharmacists informed, at least in part, of their 90% 76% 0.167
tasks in emergency situations (A 159) (n=19/21) (n=105/138)

*Obtained by the Fish&r exact test.

emergency situations, 86 (54%) were only partially informgd,

Management of Pharmaceutical Stockpiles in European  depending on disaster experience (Sable 2. In total, 82

and 35 (22%) were not informed. Again, this result changgd

Hospital Pharmacies (78%) out of 105 pharmacy directors were at least, in pdrt,
How Is Your Pharmaceutical Number  Percentagg informed of their tasks in emergencies.
Stockpile Managed? (r 42)
Organized systematically so that pharmacists 29 69%

and technicians can quickly and efficiently Response and Recovery

access appropriate medicines Sixteen (70%) of 26 pharmacists having experienced disaster
Prepared to sustain an extra 100 patientsfora 21 50% situations had adequately implemented their local emergefcy

minimum of 24 hours , SOPs, and 8 (40%) out of 20 had learnt lessons from us|ng
Specific to the region and population 15 36%

demographics

Consistent with other institutiongmergency 14 33%
plans, such as community and industry,
within the same region or municipality, and

into SOPs after an emergency event.

their SOPs to improve future approaches and to incorporate

thus avoiding redundancy Drugs
Kept in alternative, secure storage areasto 14 33% One hundred seven (79%) of the 136 respondents stated that
Li‘:#gfotmh;'jk of medicine stocks being their pharmacies had a dedicated stock for emergency and|dis-
Other (please specify) 1 20 aster situations, containing various therapeutic classgs of dnugs.
No stockpile 3 7% This stock was most frequently composed of perfusions, gnti-

dotes, anti-infective, and analgesics (Table 4

Risk in Europe

supplies for a minimum of 24 houtsable 3shows the man-  give (496) out of 133 respondents had recently experiended
agement of stockpiles in the responding hospital pharmacies.,anmade disasters, but 25 (19%) out of those 133 Had
re-evaluated their regional risk profiles following recent mgn-

Thirty-three (19%) of 175 respondents had created, provided, 54e disaster events in Europe (notably, terrorist attacks
and promoted guidelines for periodic testing of SOPs. The adapt their preparedness. For 24 of the 133 responde
others had not, either because this was not a priority for the (75%:; n= 18), human violence had been identified as 1 ¢

hospital director (45%), there were no capacities/resourcesthe 3 main current risks, followed by industrial accidents

to do so (41%), it was not a priority for the hospital pharmacy (67%; n=16) and transport accidents (46%; =ri1).

director (25%), nobody in the pharmacy team had the skills to However, only 8 (6%) of 133 respondents had added ngw

develop SOPs (14%), and/or other reasons (17%). The resultSgafety precautions or protocols to their internal guidelines.
were dependent on whether respondents had experienced an

emergency or disaster situation (Seble 2.
DISCUSSION
In 38 (24%) out of 159 respondents, local personnel and The present study assessed the emergency and dig

aster

affiliates were informed of the tasks to be carried out in response preparedness of European hospital pharmacie$. To
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changed their risk analyses even thougitencevas the main

risk cited by our study participants (75%). This perception is

Stock Composition for Emergency or Disaster Situati(l)ns also put forward by the European Commission, which raised
in European Hospital Pharmacies the overall risk level for natural and manmade disasters in
Europe® Furthermore, the Global Terrorism Index has

Drug Classes (n 136) n % . . .
Perfusion (ATC BOS) and irrigating 59 43% reported _that t_errorlst acts ha.d increased in Europe (129
solution (ATC BO5C) attacks, including 14 deaths, in 2002, versus 630 attacks,
Antidotes (ATC VO3AB) 57 42% including 826 deaths, in 2016), as had the number of countries
Anti-infective for systemic use (ATC J) 53 39% affected (77 countries in the world were affected by at least 1
Analgesics (ATC N02) 52 38% terror-related death in 2016, versus 65 in 203%However,
Anesthetics (ATC N01) 50 37% . . .
Cardiovascular system (ATC C) a4 32% the risk of terror-related death was lower than the risk of dying
Blood and blood-forming organs (ATC B) 37 27% in a flood or meteorological eventsn this context, the hos-
Respiratory system (ATC R) 35 26% pital pharmacies SOPs for emergency and disaster situations
Dermatological antiseptics and 31 23% should be adapted accordingly, without neglecting the impor-
disinfectants (ATC DO8) tance of a regional risk assessment.
Vaccines (ATC J0O7), immune sera and 26 19%
immunoglobulins (ATC J06B) . . . .
Medicated (ATC D09) and surgical 25 18% Preparedness is recommended in many guidéfifieand dis-
dressings (ATC V20) aster management plans are essential to ensuring hospital staf
Psycholeptics (ATC NOS) and 17 13% and hospital pharmacisgsreparedness and respoffsi lack
psychoanaleptics (ATC NO6) of preparedness can cause additional damage during a disaste
Contrast media (ATC V08) 14 10% ituation2© | tudv. h v 27% of dent
Alimentary tract and metabolism (ATC A) 12 9% situation== In our study, however, only /% of respondents
Other (please specify) 17 13% had a disaster management plan in their hospital pharmacy;
No specific stock 29 21% the others did not, mainly because it was not a priority for their

—— , , , __hospital director. A study in New Jer&eyospitals demon-
Note: This list summarizes the drugs stored in European hospital pharmacies . . L .
for disaster situations (ie, considered as most useful by hospital pharmacists inStrated that all of its respondents%ri.8) had institutional dis-
reverse order of importance). aster preparedness protocols in place, but that only 1 included
aclear description of its hospital pharmaayple?® The rates of
institutional disaster preparedness protocols were similar in
reach this objective, a survey was spread to the thousandsother hospitals studied in Switzerland (929nd in ltaly
of hospital pharmacies across Europe. Only 339 potential (100%)23° One could make the hypothesis that hospital pre-
participants responded, and only 306 respondents met ourparedness protocols exist more frequently than specific hospi-
criteria. This low participation rate might be due to a lack tal pharmacy preparedness protocols because hospitals are
of interest in the topic or to logistical issues. However, surveysunder more direct governmental pressure to be ready to
were returned from 73% of EAHP member countries, provid- respond to disasters than pharmacies. Knowledge about disas:
ing us with a broad sampling of the situation in Europe. It ter preparedness is certainly more well-rooted in general health
should also be noted that respondents from 5 countries madecare culture than in a specific pharmacy culture. Indeed, the
up the majority of the survey participants; 2 of therRrance study in New Jersey indicated that only 56% of hospital phar-
and Germany— have the highest number of hospitals in macies had a dedicated pl&hHowever, the majority of
Europe???5 regional hospital respondents in a Maryland study judged
pharmaceutical preparedness as relevant to general disaste
Concerning prevention and preparedness, risk analysis is thepreparedness planning, and 74% of hospital pharmacies had
firstissue covered in the FIP guidelines. These recommend thata specific stockpile for dealing with biological and chemical
hospital pharmacists analyze their regional risks in order to events®! Extrapolating these results and comparing them to
develop adequate natural disaster respdAs@sly half of ours suggest that US hospital pharmacies have a higher rate
the respondents in our study had done so. The FIP guidelinesof emergency and disaster preparedness than European ones
specify that SOPs should include this information because it is One hypothesis to explain this difference may be that the
more difficult to develop appropriate and specific responses tohospital directors and pharmacy heads in Europe might be less
disasters without knowing the exact risks in the hosjgitatal aware of the risks of disaster and of the roles played by phar-
area. Despite this, the European Commission analyzed generahacists in dealing with them than in the United States.
risk and identified floods as the most frequent risk, followed by Indeed, after September 11, 2001, the US government inten-
meteorological eventsthis general analysis should be adapted sively promoted its disaster preparedness progrioyit this
locally by each hospital for a more individual response to dis- has not been the case in Europe.
aster events. For these reasons, both natural and manmade
risks should also be periodically re-evaluated. In Europe, theOne good point, however, was that the majority of respondents
recent terrorist events seemed to have only a few influencedin our study did have an emergency stockpile, even if they were
hospital pharmacies. Indeed, only 19% had subsequentlynot fully compliant with every FIP recommendation. In the
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Maryland study, 85% of hospitals expected to have enough of the risk than the others, probably because the impact of sdich
stockpiles to operate at normal capacity for either 48 or 72 an experience has similar benefits to a drill. Those who hiad
hours, even with an additional 100 patieftsThis capacity experienced disaster situations were also better informed
is much larger than observed in Europe, where only 50% of (90%). Actually, some studies reported that populatiofps

respondents in our study declared that their hospital could sus-who had experienced disaster situations are more likely to
tain an extra 100 patients for a minimum of 24 hours. pare for future disaster evefts? To the contrary, a study

23 hospitals in Los Angeles, versus 42% /) of those in than Sweden, Swedish hospitals are better prepared tlhan
our study. Additionally, 42% of those Los Angeles hospftals Iranian hospitals because of the higher socioeconomic |
had antibiotic stockpiles versus 39% in our study in Europe. of Swederf?
Although probably not significant, these slight differences
could be explained by the fact that the US government has Concerning the response and recovery, only a few of the hps-
promoted the development of a national strategic stockpile pital pharmacists (15%) in our study had experienced a major
to counter the threat of a bioterrorist attagk¢’ In our study, emergency or disaster situation and were thus able to resgond
the majority of respondents had emergency drug stockpilesto this specific part of the questionnaire. Surprisingly, less than
mainly including perfusions, antidotes, anti-infectives, and half of those hospital pharmacists stated that they had learped
analgesics that are among the most commonly used medicafrom their experience and modified their SOPs accordingly.
tions during disasters. Performing a post-disaster review process should be rodtine
because it is important to learn from any disaster situatign,
Additionally, guidelines recommend to test and inform staff implement a potential new protocol, and thus allow the pha}-
about SOPs to improve disaster respon3airty-five percent macy team to react even better next time. A similar debriefi
of European respondents in our survey had practiced emergencgpproach should be achieved after drills to improve knowledge
drills, and 19% of hospital pharmacists had created, provided, by own experience$#?
and/or promoted guidelines for periodic testing of SOPs. In
comparison, 84% of regional hospital pharmacies in The present study had some limitations. The first was the Igck
Maryland had participated in a drilt. This latter study con- of participation by representatives of some major countrips,
cluded that pharmacies were best prepared for biological inci-such as the UK. The data should thus be interpreted with cgu-
dents, followed by chemical and then radiological events. In tion, and answers should represent the opinions of the
our study, most hospital pharmacies did not practice drills responding hospitals only. Additionally, response rates vanjed
because the head of the hospital director did not consider it a significantly from country to country and failed to reflect the
priority. One hypothesis is that the role of pharmacists in disas- weights of their respective populations. Some pharmacists fnay
ter response has not yet become a widespread consideration inot have been able to answer the survey because it went oyt in
European health care culture. This would certainly influence English only, but this would not explain the complete lack qf
the availability of dedicated pharmacy capacity or the develop- respondents from the UK. Furthermore, the total number pf
ment of specific team skills. In contrast, most of the European pharmacists who actually received the survey is unknopn
hospital pharmacy personnel in our study (78%), including because of logistical limitations (we had no direct accesq to
head pharmacists, were patrtially or fully informed and awarethe European database of the heads of hospital pharmacies
of the tasks that they should carry out in emergency situations. and pharmacies staff). As a result, the statistics are basefl on
Indeed, SOPs are only useful if the staff is familiar with them, the respondents only, and the proportion of participanis
knows its content, and how to use the tools. Drills are a method who did not answer remains unknown. Moreover, some partjic-
to train the staff about plans and the sttfsks. ipants failed to complete the survey, making a comparison glif-
ficult between some answers. Another limitation is that the
In our study, the respondents who had experienced at least 1questionnaire was sent to hospital pharmacists without the
disaster were more likely to have worked on their hospital possibility to determine afterward whether the respondents
response preparedness and developed adequate local implevere in similar or different hospitals. The results reportgd
mentation policies for their SOPs for emergency and disastertherefore reflected data for pharmacists and not hospital pHar-
situations according to FIP guidelines. They were statistically macies. Finally, the 8 months necessary to collect the mgxi-
significantly more careful to analyze risks and to create, pro-mum number of survey answers were relatively lopg.
vide, and promote guidelines for impending emergencies. However, no major emergency or disaster situations that caquld
They also practice drills more often than respondents who have biased the answers occurred at the respondent hospital
had not experienced an emergency or disaster situation. Topharmacies during the data collection period.
the contrary, the hospital pharmacists who had not experi-
enced major emergency or disaster situations were less likely
to promote the need for improved preparedness and adequatsCONCLUSION
response. One hypothesis is that the pharmacists who hadThese results demonstrated that European hospltal
experienced disaster situations were more sensitive and awarpharmacists today are still not fully compliant with the FI
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disaster guidelines. However, respondents who had previously 7. Gowing JR, Walker KN, Elmer SL, et al. Disaster preparedness among
experienced an emergency or disaster situation were more health professionals and support staff: what is effective? An integrative
likely to have created and promoted internal SOPs for dealing _ /lterature reviewPrehosp Disaster M2d17;32(3):321-328.

with future events. Further worldwide analysis and bench- 8. Ford H, von Waldner T, Perri M 3rd. Pharmacistdes in post-September

. . 11th disasters: a content analysis of pharmacy literaluPharm Pract

marking are warranted, as is the development of a  2914;27(4):350-357.
compliance score to better compare different countries or types 9. The Public Health and Welfare Act, 42 USC §247d-6d (2006).
of hospitals. 10. Hodge JG Jr, Brown EF. Assessing liability for health care entities
that insufficiently prepare for catastrophic emergenciéaAMA.
Hosoital bh ists b il role i 2011;306(3):308-309.

.OSpIta pharmacists bear an essential role in emergency an,d.Ll. American Society of Health-System Pharmacists (ASHP). ASHP state-
disaster preparedness when drug management is essential. ment on the role of health-system pharmacists in emergency preparedness.

Educating and training pharmacists about these situations  Am J Health Sys Pharm. 2003;60(19):1993-1995.
require significant improvement, and their responsibilities still 12. Setlak P. Bioterrorism preparedness and response: emerging role for

need to be clarified in several countries. The FIP guidelines, or gig';hﬁ%tem pharmacistém J Health Sys Pharm. 2004;61(11):
similar disaster preparedness guidelines, also require promotlo[%l Ford H, Dallas CE, Harris C. Examining roles pharmacists assume in disas-
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Using risk analysis to ensure patients’ medicatio
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safety during hospital relocations and evacuation;g

Laurence Schumachier? Florian Berthaufiinneaure Blan® !
Cédric Blatri® ,* Anthony Stainés,** Pascal Bonnalizy?°
Nicolas Widmér 2

'Pharmacy of Eastern Vaud ABSTRACT operating procedures for evacuations before they

Hospitals, Rennaz, Switzerlandhjectives To ensure patient safety and the need to be used*
Specialised Centre for

Emergency and Disaster prepart_edness of medica_tion processes during hospitabspital  relocations or evacuations are
Pharmacy, Institute of relocations and evacuations by asimg Modes, complex—often uniqgue—events and thus inher
Pharmaceutical Sciences  Effects, and Criticality Analysis (FMECA). ently hazardous to patient safety. Specific risk
of Western Switzerland, Methods The relocation of six regional hospitals tonaanagement approaches and a certain level of

szwi‘t’féfli%gf Geneva, Genevgingle puilding, resulting in 400 beds beingauolkdpreparedness must be planned to reduce the proba-

*Vaud Hospital Federation, P€ compared with an emergency evacuation. An FMEQCS adverse events?® Few studies in the litera-
Prilly, Switzerland was performed on the hospital group’s internal medioéiteave underlined the need for specific tools and
“Université Jean Moulin Lyon&nd intensive care units (IMU and ICU), examiningohearedness for hospital relocations or moving a
IFROSS, Lyon, AuvéRgbee- medication processes would be affected by a hospitald.”** Duffy et al reported how the relocation

Qlﬂif;g;;eof the Geneva  "€location or evat_:uation. _ _ of a 525-bed acuteter_tiary hospi_tal in Australia was
University Hospitals, Geneva,Results We identi ed 59 hospital relocation and 68postponed when a risk analysis revealed that the
Switzerland evacuation failure mo@eslure modes were ranked new building was not ready? Schaufele and Rozen-
- based on their criticality index (CI; range 1-810). Tiedd et al agreed that a hospital relocation was a
Correspondence to higher the Cl, the greater the pagianed risk. complex task that should be planned for similarly
ggelgi;:\i's";?j'%se\::’tg?g: Aveage initial IMU and ICU hospital relocation Cl seod@sister response planning? ** They developed
Emergency and Disaster ~ WETe 1§0 gnge 105-294) and 201 (range 125-343gpecific tools and operational techniques that could
Pharmacy, Institute of respectively, subsequently reduced to 32 ( 80%) abd used in the event of a disaster, a need for surge
Pharmaceutical Sciences 49 ( 76%) after mitigation measures. Average initiatapacity or relocation to another facility. They saw
of Western Switzerland,  |MU and ICU evacuation Cl scores were 319 (rangehospital relocation as an opportunity to help other
LSJ”'."erS'ty of Geneva, Genevay15_504) and 592 (range 441-810), respectively, healthcare facilities better prepare for safely and
witzerlantiticola®vidmer@ O . ; ;
unigech subsequently reduced to 194 ( 39%) and 282 ( 52%fficiently evacuating their patients. Other authors

_ Most mitigation measures (17/22), such as for exanawe described incident command teams, planning
LS and FB contributed equallghecklists, could be implemented in both situationgoP@e48-hour census reduction, and performing
—Received 26 November 2020to their unprediptab!e nature, ve measures were sgﬁmil@ions and debriefing sessions. ** '® These
Revised 8 March 2021 to evacuation situations. experiences were reported as lessons learnt after
Accepted 9 March 2021 ConclusionsThis study highlights tlee/of using  relocations, but they included no prospective risk
EAHP Statement 2: Selectior& T MECA on medication processes to anticipate analyses that could have been used to develop stan-
Procurement and DistributionP©teNtial negative impacts on patient safety duringdardised tools. The variations in setting, operation
EAHP Statement 4: Clinical hospital relocations @oenations. Preparation for a and architecture across different types of hospitals
Pharmacy Services. EAHP hospital relocation can prOVide useful kn0W|edge maﬂinicm wards also make it difficult to app|y a
Statement 5: Patient Safety opportunity to test mitigation measures that might piigy8izefits-all’ solution. This highlights the need
and Quality Assurance. useful in evacuations. for prospective targeted strategies to ensure patient
safety during unique events like emergency evacua
tion or relocation. 2
Another risk to patient safety in hospitals is
INTRODUCTION related to medication errors. Many report the
Since the Institute of Medicine’s 2000 report enti- impact of this risk—missed medication doses,
tled “To Err is Human”, * the concept and devel- administration errors and others'**—raising asso-
I'.) Check for updates | OPment of a culture of patient safety has become a ciated costs to USD 42 billion* Despite this, we
major healthcare topic, widely covered in the liter  found no analyses of medication processes during
© European Association of ature. Healthcare services have become committed relocation situations in the literature
Hospital Pharmacists 2021. N@ patient safety in all contexts. Although many Our 400-bed hospital group locatedin Switzer
gﬂ?m;:%‘iz'si‘gg;%ﬁggts hospital wards have applied risk management land had various units (six general medicine, five
by Bf\),u approaches to reduce risks for patients, these have surgical, two paediatrics including neonatology,
yet to be generalised to the majority of activities three intensive care, two gynaecology and obstet-
To cite: Schumacher L, performed in healthcare environments? Prepared- rics, and three rehabilitation wards) spread across
Berthaudin F, Blanc.&tal| - oo js essential to improving reactions during six different sites (maximum ~20 km apart or ~20
Eur J Hosp Pharm Epub . . . ) : . I S
crises and thus reducing any potential negative min driving time). In November 2019, all six sites

ahead of print: [please - ) ! I | v S
include Day Month Year]]  consequences for patients. Healthcare professionals were relocated to a single new building within 1

doi:10.1136/ (HCPs) and support staff are encouraged to be month of one another. Such a massive operation

ejhpharm-2020-002619 | petter prepared and to create and practise standard required the development of versatile tools and
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strategies to ensure patient safety. Failure Modes, Effects, and
Criticality Analysis (FMECA) is a systematic prospective tool
for analysing and reducing the risks of complex activities. It

Determination of failure modes
First, the overall highdevel medication process was broken
down into substeps (figurel), and a subsequent brainstorming

is based on the proactive structured analysis of processes by a session determined the potential failure modes in the context

multidisciplinary team. The objective is to improve the quality
and safety of those processes using an iterative approathlt
has already been used successfully to perform observational
analytical studies of medication management proces$ég® and

to evaluate risks within hospital wards, but never in relocation or
evacuation situations’ 26 %’

The objective of the present study was to prospectively
perform an FMECA on medication processes to identify patient-
related risks in the context of our upcoming hospital relocation.
This would enable us to propose mitigation measures to increase
patient safetyin two specific situations: hospital relocations and
evacuations.

METHODS

Failure Modes, Effects, and Criticality Analysis (FMECA)

After management approval, an FMECA was performed on our
hospital’s internal medicine and intensive care units (IMU and
ICU). A multidisciplinary team of 12 IMU and ICU specialists
was composed of a physician, a nurse and a head nurse from
each unit, two pharmacists, a logistics manager, a member of
the management team, a representative of the patient safety
board and a specialist in FMECA. Three meetings were organ-
ised. The first meeting involved the entire team for over 3 hours
as it reviewed initial medication processes—applicable to both
hospital relocation and evacuation situations—and determined
failure modes. The criticality analysis, performed at the second
meeting, and the safety improvement analysis, performed at the
third meeting, were completed in under 2 hours in total by their
respective IMU and ICU specialists. The pharmacists, logistics
manager, management team member, patient safety board repre-
sentative and the specialist in FMECA methodology participated
in all meetings. As this type of analysis is not considered to be
a clinical trial in Switzerland, it only required approval by our
Institutional Review Board.

Figure 1 Hospital relocation scenario with initial substeps (up) and the substeps with proposed mitigation measDresdapwh), in blue.

departure minus n days.

of a hospital relocation. Each participant worked individually
to determine potential failure modes and their causes based on
their professional knowledge. The moderator aggregated similar
topics on an FMECA worksheet, and then a team analysed and
discussed all the propositions in order to finalise a list of failure
modes and their causes. In a similar approach, the team added
specific potential emergency evacuation failure modes.

Criticality analysis

Each failure mode’s criticality index (CI) score was calculated
by multiplying its occurrence, severity and detection scores. Its
likelihood of occurrence was rated from 1 to 10 and its poten-
tial severity to patients and the chance of detecting it before it
affected patient safety were rated from 1 to 9, based on the grid
published by Williams and Talley?” Rating estimations of all the
failure modes were obtained by team consensus, considering the
specific environments in which hospital relocations or evacua
tions might take place.

Safety improvement analysis

Failure modes were prioritised based on their Cl scores (minimum
1-maximum 810). Pareto’s principle (or the 80/20 rule) was
applied to select the failure modes with the greatest potential
impact (the 20% with the highest ClI scores). The team discussed
and proposed mitigation measures for each failure mode above
the threshold. It then evaluated each improvement by consid-
ering feasibility and costs. Based on the hypothetical implemen-
tation of all the proposed mitigation measures, a second Cl score
was calculated to evaluate their impact.

RESULTS

Determination of failure modes

The higherdevel medication processconsisted of three steps:
departure from the old site of Hospital A, Transport and installa-
tion at the new site of Hospital B. This process was broken down
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in hospital relocation and evacuation situations. IMU mitiga-
tion measures reduced the mean ClI score of the selected failure
PRGHV IURP WR i
WR i IRU HYDFXDWLRQV

UHGXFHG WKH PHDQ &, VFRUH IURP
UHORFDWLRQV DQG IURP WR i

In table 1, Cls areshown for hospital relocation and evacuation
situations involving IMUs. In table 2, Cls are shownfor hospital
relocation and evacuation situations involving ICUs. Only the
first 20% of the failure modes identified using Pareto’s principle
are analysed. Cl scores are shown for failure modes before (¢l
and after (Cl,) applying mitigation measures, together with the
SHUFHQWDJH UHGXFWLRQ
modes affecting only the other situation. Some failure modes
were grouped under a 'Global' step heading because they affected
every step. Table3 explains all the mitigation measures in more
detail.

Figure 2 Mean criticality index (Cl) scores for hospital relocation (A) and
evacuation (B) scenarios for the Intensive Care Unit (ICU) and the Internal

Medicine Unit (IMU) in the nine substeps identi ed in gure 1.

into nine subtasks (figurel). Failure modes were only sought
afterwards, with 59 linked to a hospital relocation and 68 linked
to an evacuation of both the IMU and ICU.

Criticality index analysis

The sum of the IMU’s ClI was 4412 for a hospital relocation
and 11 732 for an evacuation. These values are well below the
maximum sum that could have been attained. Indeed, if all Cl
scores were of maximum criticality (810), the total sum would
have been 55 080. On the other hand, if they were all minimal,
the sum would have been 68. The highest IMU subtask Cl scores
for a hospital relocation or evacuation process were 294 and
504, respectively, and these risks both related to losses of infor
mation about patient medication. The mean initial Cl score for
the IMU’s relocation subtasks was 160 (range 105-294). The
mean initial Cl score for the IMU’s evacuation subtasks was 319
(range 245-504).

The sum of the ICU’s Cl was 4526 for hospital relocation and
18 770 for an evacuation (the minimum possible was 59 and
the maximum was 47 790). The highest ICU subtask CI scores
for a hospital relocation or evacuation process were 343 and
810, respectively, and these risks related to the impossibility of
correctly restarting treatment at the new hospital due to lack
of training or equipment (for the hospital relocation) and the
impossibility of caring for patients either during their transport
or at the new site due to a lack of medication (for the evacua
tion). The mean initial Cl for ICU hospital relocation subtasks
was 201 (range 125-343). The mean initial Cl for ICU evacua-
tion subtasks was 592 (range 441-810).

Figure 2 shows themean Cls for IMU and ICU subtasks in the
hospital relocation and evacuation situations.

Safety improvement analysis

Following Pareto’s principle, 12 hospital relocation and 14 evac-
uation failure modes were selected. Pareto’s principle suggests
that 80% of the effects are the product of 20% of the causes. In
our case, it was used to identify the 20% of the most important
failures in order to decrease 80% of the risks for patients.
Tables1 and 2 show failure modes with their causes, their Cl and
their mitigation measures, and table3 describes the mitigation
measures in more detail Six groups of mitigation measures were
proposed for reducing the risks related to medication processes

DISCUSSION

Criticality analysis and determination of failure modes

An FMECA was performed on the medication processes used
by our hospital’s IMU, because it had the largest number
of patients, and its ICU, because it had the most critically ill
patients. All 59 failure modes found for the hospital relocation
situation were also applicable to the evacuation situation. These
findings consolidated our hypothesis that these two situations
were similar enough to be analysed in a comparable wa§.'®
Furthermore, the risks related to evacuation were always greater
than the equivalent mode of failure for a hospital relocation:
the unexpectedness of evacuation situations leads to greater risks
than do anticipated planned relocations. This also explains why
some failures are specific to this situation and had to be added.
However, each subtask’s mean CI score evolved depending on
the setting and unit involved (figure 2). The greatest IMU risk
was at the departure from the old hospital whereas, for the ICU,
it was at the new hospital site. This difference might be because
an ICU’s HCPs are well drilled in managing medication during
acute situations in a known environment. However, any modi-
fication to this environment, such as transportation, increases
risks to patients. In contrast, the HCPs caring for patients at the
departure hospital’s IMU carry out many interventions, each
with their own risks, but patient transportation to a new envi-
ronment involves fewer safetyrelated issuedecauseatients are
stable. This highlights the importance of performing risk anal
yses on medication processes for various types of hospital ward
because the distribution of risk throughout these processes is
specific to the setting.

Safety improvement analysis

With FMECA and specifically the determination of Cls, the impact

of the measures can theoretically be estimated. Implementing miti-
gation measures on medication processes for hospital relocation
and evacuation situations lowered all the CI scores. Improvement
analyses also showed that most mitigation measures could be used
for both situations, with rare mitigation measures being specific
to evacuation due to its inherent unpredictability. However, the
effects of mitigation measures were lower for evacuation because
its impacts are difficult to anticipate and fully plan for. Indeed,
the overall estimated impacts of mitigation measures for both units
were greater for hospital relocations than for evacuations. The
following sections describe the mitigation measures for medication
processes that were recommended to our hospital management
before the institution’s relocation (figure 1).
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Checklists

Using checklists was the most significant mitigation measure,
affecting half of the failure modes. Checklists gather information
on the pre-departure medical examination,medication handling,
transfer itself, continuous health monitoring and location tracking
of patients throughout the move day. Comeau et al developed three
move-day checklists. They also performed multiple simulations
before their hospital relocation, followed by specific debriefings
to refine processes.Using a checklist has been shown to improve
patient safety during transport® and for disaster preparednes®’ *
Comeau et al examined 2506 patient transports using checklists
and 97.6% reported no complications?® Performing an FMECA to
build a checklist for the present study enabled specific adaptations
to be made to medication processes with regard to the hospital
departure and arrival settings. For example, a checklist is specific to
a patient and must stay with them to facilitate monitoring, tracking
and transmission. The checklist was used by physicians, nurses
and the transport team. It also contains precise instructions, such
as the need to replace pumps with syringe pumps before trans-
port (vehicle vibrations can disrupt pumps) or to check oxygen
levels and batteries. Special checklist items were created for physi-
cians, such as verifying that changes to the patient's medication or
condition have been reported in their electronic medical records.
Although each checklist can be customised to the patient’'s medical
specialty setting, it is essential that this is done based on an initial
single comprehensive hospital checklist in order to avoid the diffi-
culties related to multiple checklists.
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Medication handling protocol
Safe medication handling is essential, but it is implemented
differently in IMUs and ICUs, including during hospital reloca-
tions or evacuations. Indeed, separating IMU patients from their
medication was noted as a risk mitigation measure during trans-
portation for hospital relocations. Medication should preferably
be administered before and after transportation and not on the
move unless as part of essential continuous treatments. Addi-
tionally, patients’ medications are recorded in their electronic
medical record and prescriptions can be stopped, administered
or postponed until arrival at the new hospital site, thus ensuring
electronic traceability. On the other hand, ICU patients may
require continuous treatments or the use of lifesaving emer
gency medication®
During a hospital relocation, essential medicines should be
prepared before the patient’s departure and should follow the g
patient during their transfer so as to limit additional risks. In »
the event of an evacuation, emergency bags should accom- c
pany patients to ensure the immediate availability of life- :
X
3

dNAMSMNH
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Hospital relocation

Mitigation measures

y Transmission protocol

y Reanimation team available

y  Speci c transport team

y Reanimation team available

y Speci c transport team given the initial
y Transmission protocol

y  Checklist (Medication handling section)
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Lack of quali ed staff

Cause(s)

saving drugs. Additionally, anAdvanced Medical Post (AMP)
can provide an external supply of emergency medicines and
can be used to create a safety checkpoint. Likewise, O’Leary
et al planned a safety break during the transfer between two
units in order to solve any potential healthrelated issues
during the journey, including equipment failure or medication
adjustments®

Transmission

A patient transmission protocol and a checklist should be used to
reduce the probability of transmissionrelated adverse events. In
particular, the same shift rotations of HCFs should be present at
the departure hospital on the day before the move and at the new
hospital on arrival, thus increasing the probability of correct trans-

missions and patient safety.

of patient’s medication in the contextualadmissions, not enough staff) y Checklist (Medication handling, Medical

Impossibility of correctly ensuring delivefpo high workload (transfew y Transmission protocol
environment

Loss of information about the patient's Communication issues

transfer, but no quali ed HCPs present to
treatment/medication

Patient feeling unwell during irteespital
assist

Failure modes

AMP, Advanced Medical Post; HCPs, Healthcare professionals; ID, Identity.
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Table 3 Mitigation measures for Intensive Care Units (ICUs) and Internal Medicine Units (IMUs) during hospital relocations or evacuations

No of failure
Groups Mitigation measures modes affected
Departure medical Triage algorithm (checkpoints, mode of transport) 3
examination protocol  checkiist (treatment modi cation, departure decision traceability) 15

Tracking and transmissidransmission protocol (doctor, nurse and transport team; same team at the departure and the day before; in addition, deparure staff should

tools gradually arrive with patients at the new site)

Tracking (patient’s identi cation and localisation)

4

Checklist (equipment, transmission process, medication tracking, annotation, speci c to a patient, follow patient, checkpoint4)9

Medication handling ~ Speci c medications transported with the patient, tracked and sealed 6
protocol Vital medication available at all times 14
IMU patients moved without their regular medication 4
Checklist (medication administration monitoring, speci ¢ medication tracking, print patient's medication list) 21
Technical and human Resuscitation team available at departure and arrival sites 4
support Pharmacy hotline available 24 hours/day 4
Medication checked by pharmacy technician at departure hospital and on arrival at new hospital site 3
Medical dispensing specialist available at the new hospital 2
Speci ¢ transport team given initial triage algorithm (patient(s), patient(s)/nurse, patient(s)/nurse/doctor) 6
Additional evacuation Emergency evacuation kit (eg, evacuation plan, checklist) 14
preparedness Advanced Medical Post available and staff aware of it 10
Vital medication, antidotes and emergency drugs bags 16
Emergency calack mode 4
Failsafe mode available and tested (eg, electronic patient records) 5
Training Inform staff about risks and mitigation measures and describe the 'Mdeerdeng (eewsletters) Overarching

Training on the tools developed (checalistsnated medication dispensing, new equipment, tracking systems)

Simulations

mitigation measures

Technical and human support

Mitigation measures found through the FMECA highlighted the
importance of technical and human support. The IMU and ICU
in the new hospital would be equipped with an automated medi-
cation dispensing system staffed by pharmacy technicians when
patients arrive, so the risk of not having access to patients’ treat-
ments is low. For example, pharmacy technicians would check
patients’ prescriptions before their departure to ensure that all the
drugs they need are present at the new hospital location. Protocols
for managing patients’ treatments should be used before, during
and after patient moves to ensure continuity of care in drug use in
each unit. These should be created for such specific medications
as opiates, vital drugs and drugs requiring a cold chain. The same
protocol should be followed in the event of an evacuation. Finally,
clinical pharmacists should be available at the departing unit to
assist HCPs with medication management. Indeed, the literature
describes the clinical pharmacist's essential role in improving
patient safety; for example, their presence has reduced the number
of medication changes during transitions of care and improved the

quality and efficiency of care? %

Additional evacuation preparedness

Additional mitigation measures were included in our recommenda-
tions to improve preparedness in case of an evacuation, with all its
inherent unpredictability. The main improvement was equipping
each ward with an evacuation kit containing hospital floor plans,
horizontal and vertical evacuation plans, the departure checklist,
an algorithm for patient triage and evacuation, procedures for
working with degraded resources and a pen. Also, an emergency
bag containing vital drugs and, if necessary, some antidotes ensures
short-term drug supply before other support can be established. In
particular, cooperation with an AMP ensures access to drugs if they
are no longer available at the departure hospital.

Overarching mitigation measures
Training and practice exercises are crucial overarching mitigation
measures because they can affect the entire process of relocation
or evacuation. Indeed, a hospital with staff who have been well
trained in a given situation has a lower probability of hazardous
events occurring® *2 Similarly, increasing staff numbers before
the event is also known to positively affect its outcomé'®

Finally, it is worth noting that a recent similar study highlighted
the relevance of using such an FMECAype evaluation to antic-
ipate the impact of our central hospital pharmacy relocation>*

Study limitations

Most of the present study’s limitations were related to time
constraints and the use of an FMECA. Time constraints only
allowed us to analyse the medication processes in two units,
even though neonatology is also a highisk ward, for example.
Also, medication processes are interconnected with many other
processes (eg, dealing with patients’ families, internal transport
including elevators, meal management) which also deserved
analysis. Regarding the FMECA itself, it is a subjective method
dependent on the number of team members participating and its
interdisciplinary nature. FMECA also aims to be an iterative meth-
odology—applying mitigation measures and then carrying out a
new round of analysis—but this was not the case in the present
study because only one hospital relocation had to be done. For the
same reason, the postritigation measure Cl scores are currently
only theoretical and are based on the perceptions of the FMECA
analysis group’s participants. Howeverthe success of the actual
relocation shows that performing this risk analysis was certainly
beneficial for the safety of the operation.

CONCLUSION
A well-known, simple, efficient methodology wasused to eval-
uate the risks of hospital relocation or evacuation on medication

8
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processes and patient safety. Findings suggest that implementing 3
the mitigation measures recommended by this approach would
significantly reduce risks. The present study demonstrated the
usefulness of risk analysis methods for improving preparedness
and patient safety in any planned relocation or unplanned evac-
uation process, such as during a natural disaster or an epidemic.
In the future, relocation simulations to test tools and mitigation
measures should be considered, as should aftaction reviews of
any planned move.

What is already known on this subject

y An FMECA is a risk analysis tool used to identify potential 10
failures in complex processes and their effects, thus enablinclg
a reduction in associated risks through mitigation measures:

y Hospital relocations are complex events requiring speci ¢
risk management approaches, but there are no reports in the
literature describing medication processes in the context of a
relocation. L

What this study adds 14
y Using an FME@ype instrument before a hospital relocation ;5
enabled us to anticipate some of the risks related to
medication processes, thus improving preparedness and,
ultimately, patient safety. 16
Such methods and results can help to improve the quality °1f7
healthcare practices in diverse and changing environments,

5

7

8

9

such as when a hospital must relocate or evacuate or prepagekeers RMWilliams SD, Cooke J, et al. Prevalence and nature of medication

for this type of event.

19
AcknowledgementsThe authors thank Mmes Pastialdthalie Schai and

Véronique Volery, Messrs Dario Celis and Robert Sculati, as well as Dr. Sést¢/4!O global patient safety challenge: medication wittBahtamorld Health

Dunner for their participation and contribution to the internal medicine FME?ﬁ
sessions. The authors also thank Mmes Nathalie Schai, Stéphanie Trombert a
Sophie Wallef, Messrs Dario Celis and Robert Sculati, as w@batidde Jean-
Oboni for their participation and contribution to the intensive care unit FMEGA
sessions.

Contributors LS and FB: Conceptualisation, @gditarngdiormal analysis, 23

investigation, methodology, writing original draft. ALB and CB: Formal analysis,
N\/\?af Health Care 2005;14:93-8.

24 Kaestli Z; Cingria EpnzoEhriste @t al. Prospective risk analysis and incident T

investigation, writing original draft. AS and PB: Writing — review and editing
Supervision, writing — review and editing.

Funding The part of this study relatecatuation as funded by the Swiss

Federal Department of Defence, Civil Protection, and Sport, through the Cepreigfn kUse of failure mode effect analysis (FMEA) to improve medication

Competence for Military and Disaster Medicine.

Competing interests PB received a griawaid from the Swiss Falder 26

Department of Defei@Sil Protection, and Sport, through the Centre of

Competence for Military and Disaster Medicine. .
Patient consent for publicationNot required.

Provenance and peeraview Not commissioned; internally peer reviewed. 28

Data availability statement Raw data are available upon reasonable request,q

ORCID iDs

Laurence Schumadbltter/6rcidorg0000000197414872
Annetaure Blardtp:/brcidorg0000000222958290
Cédric Blatrietp:/brcidorg0000000207952624
Anthony Stainktp:/brcidorg0000000305693371
Pascal Bonnaliritp:/brcidorg000000028690649X
NicolagVidmehttp:/brcidorg0000000173922418

30
31

32

REFERENCES 33

1 Kohn LT, Corrigan JM, Donaldson MS. To err is human: building a safer health sylpartment. Am J Emerg Med 2018;36:1727-32.

Washingtom.C.: National Academies Press, 2000. 34
2 Waterson Patient safety culture: theory, methods and application. London, UK:
Ashgate, 2014.

nx)

Gowing JRalker KN, EImer SL, et al. Disaster preparedness among health
professionals and support staff: what is effective? An integrative literature revietv.
Prehosp Disaster Med 2017;32:321-8. +
Rojek ALittle MReview article: evacuating hospitals in Australia: what lessons cé&h
we learn from the world literature? Emerg Med Australas 2013;25:496-502. <
Duffy K,eRarsoi, Waters M. Moving a hospital--a once in a lifetime experience. st
Health Rev 2002;25:155-61. w

6 Rimstad R, Holta\ crossectional survey of patient needs in hospital evacuatiods

Am J Disaster Vel 5;10:301-7. W)
Fancoeur,Shea S, Ruddy M, et al. It takes a village to move a hospital: simulafen
improves intensive care team preparedness for a move to a new site. Hosp Pe®atr
2018;8:148-56.

Gignon MAmsallem, @8mmirati C. Moving a hospital: simulation - a way to co-
produce safety healthcare fadititi@Occup Saf Ergon 2017;23:589-91.
Comeau QAfmendarBatiste Baer J®reparing critical care and medigadal
nurses to open a new hosg@télCare Nurs Q 2017;40:59-66.

MANTI

Lin FFpster M, Chaboyer W, et al. Relocating an intensive care unit: an exploratory
qualitative study. Aust Crit Care 2016;29:55-60. $
Grier S3ough CWrathall GJ. The relocation and road transfer of intensive m

care patients to a new hospital in Bristol: our experiences. J Intensive Care Sob
2016;17:326-31. —
Halfer CRosenheck Mirtual education: is it effective for preparing nurses fora «
hospital move? J Nurs Adm 2014;44:535-40. =

3 Jen HGhew SBtkinson JB, et al. Creation of inpatient capacity during a major T

hospital relocation: lessons for disaster planning. Arch Surg 2009;144:859-64.0)
Schaufele M. Moving &ayergency command model helps slilspital

relocate. Health Facil Manage 2005;18:29-34. 3
Rozenfeld RA, Reynoldswhg <t al. Development of an evacuation tool to
facilitate disaster preparedness: use in a planned evacuation to support a hospital
move. Disaster Med Public Health Prep 2017;11:479-86.

The Birmingham new hospitals project guide.tBimuagham: University

Hospital Birmingham, 2011.

Nettleman MBock MIhe epidemiology of missed medication doses in hosp@lﬁed

patients. Clin Perform Qual Health Care 1996;4:148-53. c <

A
administration errors in health care settings: a systematic review of direct o %)
observational evidence. Ann Pharmacother 2013;47:237-56. X

Berdot S3illaizeay €aruba T, et al. Drug administration errors in hospital inpat'reﬁfs:
C

a systematic review. PLoS One 2013;8:e68856. < 5
3
Organization; 2017. https://wviwintpatientsafetpedicatiorafetygn/ <
merican Society of H&ttem Pharmacists (ASSIRIP. guidelines
n preventing medication errors in ho8pitdi$iealth Syst Pharm w
2018;75:1493-517. c

Williams Halley R. The use of failure mode effect and criticality analysis in a @
medication error subcommittee. Hosp Pharm 1994;29:331-2.

Bonnabry €jngria [Sadeghipour F, et al. Use of a systematic risk analysis meih
to improve safety in the production of paediatric parenteral nutrition solution31gyal

A

reporting for better pharmaceutical care at paediatric hospital discharge. Int@Ggn
Pharm 2014;36:953-62. me

=
management procéssJ Health Care Qual Assur 2017;30:175-86. n 9
Rodrigue@onzaleZG MartinBarberdIL ,HerranAlonsa\, et al. Use of failure py)
mode, effect and criticality analysis to improve safety in the medication admm'r%ati(
process. J Eval Clin Pract 2015;21:549-59. —
Polancich Bue L, Poe T, et al. Proactive risk mitigation: using failure modes é&%
effects analysis for evaluating vascular access. J Healthc Qual 2018;40:58—55%
Comeau QXtmendarBatiste ¥Yoodby SA. Safety rst! Using a checklist for K
intrafacility transport of adult intensive care patients. Crit Care Nurse 2015;
Strengthening headffstem emergency preparedness: toolkit for assessing healt®
system capacity for crisis management. Copéfungeealth Organisation Py
Regional Of ce for Europe, 2012 @)
Cherry RAginer M. The current crisis in emergency care and the impact on dis@3ter
preparedness. BMC Emerg Med 2008;8:7. &
O’Leary R; Conrickartin I, O’Loughline€al. Multiple inthespital transports Q
during relocation to a new critical cade Iihited Sci 2017;186:815-20. —
Neeman M, Dobrinas M, Mape¢aB Transition of care: a set of pharmaceutical ’Q
interventions improves hospital discharge prescriptions from an internal medicife
ward. Eur J Intern Med 2017;38:30-7. ®©
Morgan SR, Acquisto Sdfalic Z, et al. Clinical pharmacy services in the emergency

28

Schumacher L, Dobrinasédkerihl S, et al. Using risk analysis to anticipate and<
mitigate failures during a hospital pharmacy relocation.. Eur J Hosp Pharm 20ZL.
doi:10.1136/ejhpharm-2020-002525. [Epub ahead of print: 16 03 2021]. Ry

AANS OAHS



&KDSLWUH
$UWLFOHV VFLHQWLILTXHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSL
L|

$SUWLFOHYV 6F IR

& (WXGH PXOWLFHQWULTXH GYH[HUFLFH
SKDUPDFLH KRVSLWDOLqUH SRXU DPpOLRL
OD UpSRQVH HQ FDV GH FDWDVWURSKH

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSLWUH
$UWLFOHV VFLHQWLILTXHV

IDXUHQFH 6FKXPDFKHU WKqVH GH GRFWRUDW SKDUPDFLH KRVS



&KDSL
LIL"

$UWLFOHV VF

)XOO VFDOH VLPXODWLRQV WR LPSURYH GLVDVWH
SKDUPDFLHYV
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IDXUHQW &DUUH] 3KPWPDXBK'XSXLBDUFDO %RQQDEU\ 3KDUP' 3
1LFRODV :LGPHU 3KDUP' 3K’

6SHFLDOLVHG &HQWUH IRU (PHUJHQF\ DQG 'LVDVWHU 3KDUPD
6FLHQFHV RI :HVWHUQ 6ZLW]HUODQG 6FKRRO RI SKDUPDFH}
*HQHYD *HQHYD 6ZLW]HUODQG

3KDUPDF\ Rl WKH (DVWHUQ 9DXG +RVSLWDOV 5HQQD] 6ZLW]HU
3KDUPDF\ *HQHYD 8QLYHUVLW\ +RVSLWDOV *HQHYD 6ZLW]HUC
(PHUJHQF\ '"HSDUWPHQW *HQHYD 8QLYHUVLW\ +RVSLWDOV *H(
6HUYLFH RI 3KDUPDF\ /DXVDQQH 8QLYHUVLW\ +RVSLWDO /DX\
6XUJHU\ '"HSDUWPHQW *HQHYD 8QLYHUVLW\ +RVSLWDOV *HQHY
6SHFLDOLVHG &HQWUH IRU :DU DQG 'LVDVWHU BXUJHU\ *HQH)
6ZLW]HUODQG

&RUUHVSRQGLQJ DXWKRU
3''U 1LFRODV :LGPHU
,QVWLWXWH RI 3KDUPDFHXWLFDO 6FLHQFHV Rl :HVWHUQ 6ZLW]
6FKRRO Rl SKDUPDFHXWLFDO VFLHQFHYV
8QLYHUVLW\ RI *HQHYD &08
UXH OLFKHO 6HUYHW
*HQqYH
(PDOQFRODV _LGPHU#XQLJH FK
3KRQH

6KRUW UXQQLQJ WLWOH +RVSLWDO SKDUPDF\ IXOO VFDOH GLVD

$XWKRUVY FRQWULEXWLRQV /6 'HVLJQ GDWD FXUDWLRQ
PHWKRGRORJ\ ZULWLQJ RULJLQDO GUDIW 66 %* /& DQG $'
ZULWLQJ RULJLQDO GUDIW 3% B5HYLHZLQJ DQG HGLWLQJ ZULW
HGLWLQJ ZULWLQJ
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$EVWUDFW

3XUSRV$#VVHVV WKH YDOXH RI IXOO VFDOH VLPXODWLRQ H[HU
SKDUPDFLHVY GLVDVWHU SUHSDUHGQHVYV

OHWKRGXLVV KRVSLWDO SKDUPDFLHV SHUIRUPHG VXFFHVVLYH IX
OHDVW IRXU PRQWKV DSDUW $Q LQWHUSURIHVVLRQDO WHDP FU
FUHGLEOH UHJLRQDO VFDOH GLVDVWHUV LQYROYLQJ DSSURJ[LF
DFFLGHQW DQG D WHUURULVW DWWDFN )RXU HYDOXDWRUV XV|
DFWLRQV DQG UHVSRQVHV GXULQJ WKH VLPXODWLRQ UDWLQJ W

SHVXOWXU KRVSLWDO SKDUPDFLHV SHUIRUPHG WZR 1XOO VFD
"'LITHUHQFHYVY EHWZHHQ H[HUFLVHV RQH DQG WZR ZHUH REVHUYH
DFFRPSOLVKHG “ RI WKH DFWLRQV H[SHFWHG RI WKHP GXUL
RI HISHFWHG DFWLRQV DFFRPSOLVKIKG LQFUGDOYIHITI WRHUFEVH W
ORUHRYHU WKH DYHUDJH TXDOLW\ RI DFWISRQV LPBQG& YHIGHI WR P I-
UHTXLUHG WR JDWKHU D FULVLV PDQDJHPHQW WHDP GUDVWLF
IURP WR PLQXWHYV 7KH PDLQ FKDOOHQJHY ZHUH FRPPXQLI
FULVLVY PDQDJHPHQW 6LPXODWLRQ H[HUFLVH QXPEHU RQH UHV
FUHDWLQJ GLVDVWHU DFWLRQ SODQV DQG WKH IRXUWK LPSURYL

&RQFOXVERIQV VWXG\ KLIKOLIJKWHG WKH YDOXH RI FDUU\LQJ RX!
IRU KRVSLWDO SKDUPDFLHV DV WKH\ LPSURYHG RYHUDOO LQVW
VWDII DZDUHQHVY 7KH QXPEHU RI H[SHFWHG DFWLRQV DFFRPS
WKH IXWXUH ODUJH VFDOH VWXGLHY DQG FRQFHSW GLVVHPLQD\

.H\ZRUGM.VDVWHUV 'LVDVWHU 30DQQLQJ )XOO VFDOH ©6LPXOD\
S3KDUPDF\ 6HUYLFH +RVSLWDO
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, QWURGXFWLRQ

'LVDVWHU SUHSDUHGQHVV LV HQFRXUDJHG IRU DOO KHDOWKFL
SKDUPDFLYWSN LQ SUHSDUHGQHVV FRXOG HYHQ PDJQLI\ WKH
XQH[SHFWHORGLWIKLY LV ZK\ JRYHUQPHQWY DQG JXLGHOLQHV D
WR LPSURYH WKHLU SUBSPOHOGCWYY HITRUWY WR LPSURYH WK
PDMRU GLVDVWHUYV KDYH GLUHFW LPSDFWS&QRRUWBIDLDUN & W HAD KV
IHZ GHVFULSWLRQV RI KRVSLWDO SKDUPDFLHVYT OMHQH @W\WHRH GW H S
VXUYH\ RI (XURSHDQ KRVSLWDO SKDUPDFLHV UHYHDOHG D

SUHSDUHGQHVYV ZLWK RQO\ D IHZ RUJDQL]JLQJ H[HUFLVHV WR LP:
7KH FXUUHQW &29,' SDQGHPLF KDV DOVR VKRZQ WKDW KRV
LQYROYHG LQ DQG JUHDWO\ DIITHFWNMGIHVWHD O WK BFWLYUBNS\HWH G
EH D VLIQLILFDQRW EHOMWNVDWFH WKH &DQDGLDQ $VVRFLDWLRQ R
UHFRPPHQGY FRQGXFWLQJ GULOOV WR WHVW WUDLQ DQG HGXF
SUHSDUHGQHVYV

6HYHUDO GULOO PHWKRGY DUH DYDLODEOH WR WHVW D GLVD!'
KHDOWKFDUH VHWWLQJYV :KDWHYHU WKH W\SH RI LQWHUYHQW
LPSDFWV RQ GLVDVWHU SUHSDUHGQHVYV ZKHQ WKH\ ZHBER UHSUH
PHWD DQDO\VHVY KDYH VKRZQ WKDW VLPXODWLRQ H[HUFLVHV KD?
7KLY DFWLYH LQQRYDWLYH PHWKRG KDV WKH DGYDQWDJH RI SX
FRRUGLQDWLRQ GLUHFWULQDWRVERXOGEGMWMNHIKE UHDO ZRUOG GLVD!
UHVSRQVHV¥RUHRYHU VLPXODWLRQ FDQ EH XVHG IRU ERWK LQC
7KLYV PHWKRG LV RIWHQ XVHG WR LPSURYH NQRZOHGJH LQ ORZ
VLWXDWLRQV 6LPXODWLRQ FDQ DOVR EH XVHG WR SUHSDUH
VLWXDWHRIHWYHU PRVW VWXGLHV KDYH IRBPMUVRBCGRRW QXUVHNQV
DQG QRW SKDUPDRFRQNWKHOHVY DGGLWLRQDO VWXGLHY DUH QHFE
LQ WKLV ILHOG WR IDFLOLWDWH DVVHVVPHQWYVY RI KHDOWKFD
GHWHUPLQH LOQVWLWXWLRQDO OHYHOV RI SUHSDR HWNGKOHH ¥¥A M RWURG
RXU NQRZOHGJH WKHUH DUH QR SXEOLVKHG VWXGLHV HYDOXD
H[HUFLVHV WR GULOO KRVSLWDO SKDUPDFLHV LQ WKH PDQDJHPFE

7KH :RUOG +HDOWK 2UJDQL]DWLRQ :+2 KDV SXEOLVKHG UHF
HPHUJHQF\ H[HUFLVHVDIQXGKRKISDWBQWFK 1D W L R Q90X WHHD DXWVKR )X W
GH 6DQWH§H KDV SXEOLVKHG JXLGHOLQHV RQ JRRG SUDFWLFHYV
JHQHUDRH ODWWHU UHFRPPHQGHG VWUXFWXULQJ VLPXODWLRQ
SOD\LQJ RXW WKH VFHQDULRFRUGGE GHERLWIKIQ*$6 D VKRUW EUL
VFKHGXOHG DW WKH EHJLQQLQJ RI DQ H[HUFLVH WR H[SODLQ WK
PRRG DQG PRWLYDWEFUWIEBM VFHQDULRV VKRXOG EH ZULWWHQ
REMHFWLYHW OLWHUDWXUH UHYLHZ LGHQWLILHG IRXU NH\ SRL
VLPXODWLRQ SODQQLQJ VWDII HQJDJHPHQW UHDOLVP DQG GH

7KH SUHVHQW VWXG\ DLPHG WR GHYHORS DQG HYDOXDWH WK
LPSURYH KRVSLWDO SKDUPDFLHVY GLVDVWHU SUHSDUHGQHVYV
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OHWKRG

7KH VHYHQ FKLHI KRVSLWDO SKDUPDFLVWV IURP WKH LQVWLWX
*URXS RI )UHQFK VSHDNLQJ +RVSLWDO 3KDUPDFLVWV 3*3+5° L
LQYLWHG WR SDUWLFLSDWH LQ RXU SURVSHFWLYH PXOWLFHQV
DVNHG WR SURYLGH GHPRJUDSKLF GDWD E\ DQVZHUIDHE TXHVW
EDVHG VXUYH\ SODWIRUP 6XUYH\ORQNH\ 6DQ ODW|
[KWWS 777 VXUYH|PRQNH\ FRIPUWLFLSDWLQJ FKLHI SKDUPDFLV\
SUHSDUHGQHVYV VLPXODWLRQV IRU WKHLU IDFLOLWLHV LQ VHFU
GHSDUWPHQWY RQ WKH PRUQLQJ RI WKH VLPXODWLRQ RQO\ WR
QHHGHG WR HQVXUH WKH FRQWLQXLW\ Rl URXWLQH DFWLYLWLE
VLPXODWLRQ &KLHI SKDUPDFLVWV SDUWLFLSDWHG LQ WKH VLP>
FULVLV PDQDJHPHQW ZDV WDNHQ E\ WKHLU GHSXWLHV 3KDUPDI
EULHILQJ D IHZ PLQXWHYV EHIRUH WKH EHJLQQLQJ RI WKH VLP
RUJDQL]DWLRQ RI D VLPXODWLRQ DQG KRZ LW ZRXOG SURJUHV
IURP $XJIXVW WR $XJIXVW

7KLV VWXG\ FRQVLVWHG RI HDFK SDUWLFLSDWLQJ KRVSLWDO Sk
VLPXODWLRQ H[HUFLVHV 7KH ILUVW SURYLGHG EDVHOLQH GDWI
RQ VFRUHV FROOHFWHG IURP D OLVW RI HYDOXDWLRQ FULWHULI
UHTXLULQJ LPSURYHPHQW 7KH VHFRQG H[HUFLVH ZDV RUJDQL
PRQWKYVY ODWHU XVLQJ D VHFRQG VFHQDULR DQG FRPSDULQJ Wi
UHVSRQVHV WR WKRVH RI WKH ILUVW H[HUFLVH 7KH WZR VDI
SDUWLFLSDWLQJ KRVSLWDO SKDUPDF\

(YHU\ I1XO0 VEDOH H[HUFLVH ODVWHG WKUHH WR IRXU KRXUV I
+$6 DQG :+2KHDOWK VLPXODWLRQ JXLGHOLQHV 7KH\ ZHUH ILQLV
DOO WKRVH GLUHFWO\ LQYROYHG LQ WKH VLPXODWLRQ 7KLV GH
SHU WKH JXLGHOLQHV GHVFULSWLRQ RI WKH IDFWV DQDO\VLV
UHSRUW VXPPDUL]LQJ WKH HYDOXDWRUYV FRPPHQWYV ZDV XVHG
D ODWHU GDWH )LQDOO\ HDFK SKDUPDF\ XVHG LWV UHSRUW Wi
DQ LPSURYHPHQW SODQ

7KH UHVHDUFK SURWRFRO ZKLFK LQYROYHG QR FROOHFWLRQ |
&DQWRQ RI *HQHYDYV 5HVHDUFK (WKLFV &RPPLWWHH ZKLFK FR
VXEMHFW WR WKHLU DXWKRUL]DWLRQ DFFRUGLQJ WR 6ZLVV ODZ

Scenario

7KH WZR VFHQDULRY HDFK UHSUHVHQWLQJ D FUHGLEOH UHJLRQ
SKDUPDFLVWY DQG SK\VLFLDQV 7KH VLPXODWHG GLVDVWHUV
SKDUPDF\YV XVXDO FDSDFLWLHYV 7KH ILUVW VFHQDULR GHVFULE
EXV D WUXFEN DQG RWKHU YHKLFOHV RQ D KLJK VSHHG KL
$SSUR[LPDWHO\ SHRSOH ZHUH SRUWUD\HG DV LQMXUHG LQFO
DQG FDUERQ PRQR[LGH 7KH VHFRQG VFHQDULR UHIHUUHG WR D
LQ WKUHH PDMRU SKDVHVY D SRLVRQ JDV 6DULQ DWWDFN LQ
VKRRWLQJ LQ WKH PDUNHW DUHD FORVH WR WKH KRVSLWDO DC(C
FLW\fV PDLQ UDLOZD\ VWDWLRQ ,Q ERWK VFHQDULRYV WKH KF
LQWHQVLYH FDUH GHSDUWPHQWY VWDII QHHGHG ODUJH DPRXQ\
XUJHQW SKDUPDFHXWLFDO DVVLVWDQFH 7TKH VFHQDULRV ZHUI
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UHVSHFWLYHO\ 7KH WZR VFHQDULRYV ZLOO EH IUHHO\ DYDLODEC
IRU (PHUJHQF\ DQG 'LVDVWHU 3KDUPDF\V ZHEVLWH KWWS Z7Z7Z

Evaluation

(YDOXDWLRQV ZHUH GRQH VLPXOWDQHRXVO\ E\ IRXU HYDOXDWR
DUHDV RI DFWLYLW\ E\ GLUHFW REVHUYDWLRAQ FRPPXQLFDW
DFWLYLWLHY DQG SKDUPDFHXWLFDO DVVLVWDQFH FRXSOHG Z
DFWLYLWLHYV 7KH 6LWXDWLRQ WDFNJURXQG $VVHVVPHQW
6XPPDU\ PRGHO2WKH 6%%Pp&¥ XRGEIBOWR HYDOXDWH VSHFLILF FUL\
EHWZHHQ WKH GLIIHUHQW DFWRUV 6%%$56 LV D VWUXFWXUHG
SDUW RI WKH 7HDP67(336 VHW RI WHDPZRUN WRROV

(YDOXDWRUV MXGJHG SDUWLFLSDQWVY VLPXODWLRQ UHVSRQVH"
RI 3XEOLF +HDOWK V (PHUJHQF\ ([HUFKWLN GNDROSFOMALVR DX DROR @/NDLW
TXDQWLWDWLYHO\ PHDVXUDEOH UHVSRQVH HOHPHQWY EDVHG R
HDFK VWHS LQ WKH VFHQDULR ZHUH OLVWHG IRU WKH HYDOX
SSHUIRUPHG RU QRW"™ DQG WKH TXDOLW\ RI WKH SHUIRUPDQFH =

QRW DW DOO VDWLVIDFWRU\ XQVDWLVIDFWRU\ VDWLYV
7KLY ZzDV D VOLJKW VLPSOLILFDWLRQ RI WKH +DUYDUG DVVHVVF
IURP WR (DFK HYDOXDWRU HYDOXDWHG WKH VSHFLILF

FRPPXQLFDWLRQ FULVLV PDQDJHPHQW ORJLVWLFDO DFWLYLW
DFWLRQV FXWWLQJ DFURVV PRUH WKDQ RQH GRPDLQ DQ DYHU
HYDOXDWLRQV RI VHYHUDO HYDOXDWRUV $FWLRQV MXGJHG QRMW
(YDOXDWRUV FRXOG OHDYH FRPPHQWY UHODWHG WR HDFK DFWL
I[UHH WH[W ILHOGV SURYLGHG )LQDOO\ DIWHU WKH VLPXODV
VXJIHVWLRQV IRU LPSURYHPHQWY EDVHG RQ WKHLU REVHUYDW.L
DVNHG WR KLJKOLJKW WKUHH VWURQJ SRLQWY DPRQJ WKH SKDI
ZHDN SRLQWYV UHTXLULQJ LPSURYHPHQW 7KH NH\ UHFRPPHQGD
LGHQWLILHG LQ WKHVH GDWD ZHUH XVHG WR VWUXFWXUH WKH G

Data analysis
$00 WKH GDWD FROOHFWHG E\ WKH HYDOXDWRUV ZHUH FRPSLO}F

H[SRUWHG LQWR GCLFURWMRMVZD[FHOOLFURVRIW &RUSRUDWLRQ 5H
ZKLFK ZDV WKHQ XVHG WR FDOFXODWH GHVFULSWLYH VWDWL
FRPSDULVRQV ZHUH FDUULHG/'RXW.RQLQJ 66M§DWD&RUS &ROOHJI
863 DOEBDOXHV OHVV WKDQ ZHUH FRQVLGHUHG VWDWLVWLFEC
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SHVXOWYV

JRXU FKLHI SKDUPDFLVWV DFFHSWHG WR SDUWLFLSDWH LQ WK
EHORQJHG WR XQLYHUVLW\ KRVSLWDOV ZLWK PRUH WKDQ E K
UHVSRQVLEOH IRU EHWZHHQ DQG EHGV 1RQH RI WKH IRX
D PDMRU LQFLGHQW RU GLVDVWHU LQ WKH SDVW ILYH \HDUV
VWDQGDUG RSHUDWLQJ SURFHGXUHV 623V LQ SODFH EHIRUH W
RUJDQL]JHG D VPDOO WHDFKLQJ RQ GLVDVWHU SUHSDUHGQHVV
WDEOH WRS H[HUFLVH RQ KRVSLWDO GLVDVWHU PDQDJHPHQW
KDG QR 623V EHFDXVH GLVDVWHU SUHSDUHGQHVYV ZDV QRW FRQ\

7KH IRXU SDUWLFLSDWLQJ KRVSLWDO SKDUPDFLHV SHUIRUPHG
HDFK $IWHU WKHLU ILUVW H[HUFLVH WKH WKUHH KRVSLWDO S
GHYHORSHG RQH EHIRUH WKH VHFRQG VLPXODWLRQ ZKLFK QREF
NQHZ ZRXOG KDSSHQ 7KH SKDUPDF\ WKDW DOUHDG\ KDG 623V Z}
ILUVW VLPXODWLRQ

,Q HDFK KRVSLWDO SKDUPDF\ VFHQDULR RQH D URDG WUDIILF
ILUVW VLPXODWLRQ DQG VFHQDULR WZR D WHUURULVW DWWDF
RI' UHTXLUHG DFWLRQV DFFRPSOLVKHG LQFUHDVHG IURP ;

: SvypoxH GXULQJ WKH VHFRQG 7KH PHDQ TXDOLW\ RI DQ

LQ WKH ILUVW H[HUFLVH VWRyoxn LQ MKKIHPHWIDERYWGPH UHTXLU
WKH KRVSLWDO SKDUPDF\ OHDGHU WR JDWKHU WKHLU FULVLV
PLOQXWHYV PLQ PD[ FULVLV PDQDJHPHQW WHDP QRW VHW XS
PLQ PD]I LQ WKH VHFRQG 7DEOH VKRZV HDFK SKDUPDF\
VLPXODWLRQ H[HUFLVHV )LJXUH VKRZV WKH PHDQ TXDOLW\ RI
WKH HYDOXDWRUV IRU WKH ILUVW DQG VHFRQG H[HUFLVHV LQ HEL

7TDEOH 5HVXOWY RI WKHWHXOO VFDOH H[HUFL

3KDUPDF\ UHVXOWV $YHUDJHV
‘ 7 WH

$ % !
- SYDoxj

6FHQDULR Qf

1XPEHU RI VFHQDULR LWHP
7LPH EHWZHHQ VLPXODWLR
3HU FHQWDJH RI DFWLRQV

$YHUDJH TXDOLW\ RI DFWLFH
7LPH WR JDWKHU FULVLV P

SPLQ@
'XUDWLRQ RI VLPXODWLRQ
6WDQGDUG RSHUDWLQJ SUR 1R <HV 1R <HV 1R <HV <HV <HV

"1R IRUPDO FULVLVY PDQDIJHPHQW VWUXFWXUH VHW XS HVWDEOL
VLPXODWLRQ
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JLIXURXDOLW\ RI WKH DFWLRQV DFFRPSOLVKHG E\ W\SH RI DFWLYLWLHYV HYDO X
WKH H[SHFWHG DFWLRQ ZDV QRW SHUIRUPHG LW ZDV JLYHQ D VFRUH RI

+RVSLWDO SKDUPDF\ VWDII UHDFWHG YHU\ SRVLWLYHO\ WR ERW
HQWKXVLDVWLFDOO\ LQ WKH VSLULW RI WKH VLPXODWLRQ 3DUYV
ZDV DQG DOO WKH FKLHI SKDUPDFLVWV GHVFULEHG WKH VLP
VXPPDUL]JHV WKH DUHDV UHTXLULQJ LPSURYHPHQWY DV LGHQW
VLPXODWLRQVY DQG WKH LPSURYHPHQWYV WKH\ REVHUYHG GXULQ.
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7TDEOH

*DSV LGHQWLILHG GXULQJ H[HUFLVHYV

*DSV DQG LPSURYHPHQWYV LGHQWLILHG E\ WKH HYDOXDWRUV GXULQJ \

,PSURYHPHQWYV R $GGLWLRQDO LP
LQ WKH VHFRQG F VXJJHVWHG E\ W

6HFRQG

HYDOXDWRUYV

IORZV

59 X 2Q0\ RQH SKDUPDF\ K x 3BRWHQWLDO LF x 3UHVHQFH RI 6, x 7UDLQ VWDII W
T o x +RVSLWDO PDQDJHPH WR LQIRUPDWL HYHU\ SKDUPDF
oS LQ LQIRUPLQJ WKH SK VLWXDWLRQDO x 623V FRQVXOWI
e KRVSB®WANO H[FHSW IRl DIWHU WHVWLG x (DVLHU PRUH
52 SKDUPDF\ ZLWK 623 FRPSUHKHQVLY
Q o x /IDFN RI KLHUDUFKLFD WULJJHULQJ RI
35 PDQDJHPHQW VWUXFW x 3KDUPDF\
Qo PDQDJHPHQW X
=5 HVWDEOLVKHG
©o 8VH RI GDVKER
- x 1R FOHDU FULVLV PDC x 2Q0\ RQH SKDU x /HDGHU ZDV PR x &UHDWH DFWLR
x OHDGHU KDG DFWLRQV | FOHDUO\ LGHQ\
o X 6SRQWDQHRXV EXW X x /DFN RI GHOHJI
x DOORFDWLRQ RI WDVl  VSHFLILF WDVN
> x /IDFN RI ZRUN GHOHJD x 'LIILFXOW\ GHV
o x IDFNIRQWLFLSDWLRQ LGHQWLI\LQJ D
. X 2Q0\ RQH SKDUPDF\ K IRU HDFK
o FDUG UHVXOWLQJ LQ SURFHVV GHSD
o WDVN DWWULEXWLRQ X 3RRRISWLPL]DW|
@ KXPDQ UHVRXU
X ,Q SKDUPDFLHV ZLWK| x ,QDELOLW\ WR x ODQDJHPHQW W X %HWWHU XVH R
PDQDJHPHQW FRPPLW RYHUDOO VLWX HVWDEOLVKHG ERDUGV WDEOH
XS VORZO\ RU QRW DV DZDUHQHVV RI Xx 2UJDQL]H D UK\
x 3KDUPDF\ FKLHIfV PL] SKDUPDF\ PDQDJHPHQW Y
PDQDJHPHQW UROHV ,QDELOLW\ WR PC UHJX@PKHGXOH
RSHUDWLRQDO WDVN\ GLVWULEXWH WD PHHWLQJ SRLQ
x IDFNMQRZOHGJH DER; IHHGEDFN
FRQFHSW RI FULVLV P
DQG QR 623V
> x IDFN Rl RUJDQL]DWLR
o FULVLV PDQDJHPHQW
E SRLQWV «
I x THQGHQF\ WR LQFOXG
2 SHRSOH LQ WKH FULV
o WHDP
a X 1R IHHGEDFN UHTXHV'
© HYROXWLRQ RS H®KH DA
5% x 3RRU UHGLVWULEXWL x 1R LGHQWLILHC x ,PSURYHG VHSL x ,GHQWLI\ OHDG
~a UHVRXUFHYV IRU WKH PRVW IORZ RI GLVDVV  HDFK RI WKH Pl
w ¥ x 1R LGHQWLILHG OHDG SURFHVVHV RU URXWLQH UHTX DIIHFWHG SURF
> DIIHFWHG SURFHVVHY GHSDUWPHQWY SKDUPDF\ GHSDUWPHQW
§8 GHSDUWPHQWYV
o= x /IDFN RI RYHUDOO FRR
x PDQDJHPHQW
22 x /IDFN RI VHSDUDWLRQ
T GLVDUWEBDWHG DQG U
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&RPPXQLFDWLRQ

1R VWUXFWXUHG FRPI x ,QVXIILFLHQW x ,PSURYHG x 7UDLQ DQG SUL

UHIRUPXODWLRQ
/IDFN RI SKDUPDF\ IHH
DFWLRQV UHTXHVWHG x
KRVSLWDO GHSDUWPF
3RRU XQVWUXFWXUH:
ERWK XS DQG GRZQ W
EHWZHHQ PDQDJHPHQ
DQG EHWZHH G GRUPD
GHSDUWPHQWYV
8QGHKWLOL]DWLRQ RI
FRPPXQLFDWLRQ DYD

FRPPXQLFDWLER
WHDPV RI VWDI
1R DEFNQRZOHG
Rl PHVVDJHV U

X

FRPPXQLFDWLR
FRPSDUHG WR
IXOBDOH H[HUF
,PSURYHG
FRPPXQLF®IWLR
623V WR DOO H
,PSURYHG EXW
VI\VWHPDWLFDO
VWUXFWXUHG
FRPPXQLFDWLR
UHVWDWH UHT X
DFWLRQ WR GH
FRPSUHKHQVLR

VWUXFWXUHG

FRPPXQLFDWLR
URXWLQH SUDF
HVSHFLDOO\ U
UHTXHVWYV I\RR
GHPRQVWUDWH
FRPSUHKHQVLR
ODNH VXUH WR
UHJXODU VWDW
SRLQWYV ZLWK I[
UHSUHVHQWDW
HDFK SKDUPDF)
GHSDUWPHQW

'LVFXVVLRQ

‘H GHYHORSHG D FRQFHSW RI IXOO VFDOH GLVDVWHU VLPXODW|
SLORW KRVSLWDO SKDUPDFLHV 7KH WZR GLITHUHQW VFHQDULR\
VLPLODU QXPEHUV RI VWHSV RFFXUULQJ DV WKH VFHQDULRYV GH
ZRXOG KDYH RQ KRVSLWDO SKDUPDFLHV 7KH KRVSLWDO SKDUPL
I1X0 VFDOH VLPXODWLRQ H[HUFLVHV DQG DOO WKH FKLHI SKD
WUDLQLQJ ZDV YHU\ XVHIXO IRU WKHP WKHLU VWDII DQG WKHL
IRXQG LQ WKH OLWHUDWXUH ZKLFK UHSRUWYV WKDW WHDPV RI K
VLPXODWLRQV ZHOO GHVFULELQJ WKHP DV D XVHIXO ZD\ WR LPS¢

,Q DGGLWLRQ WKHVH IXOO VFDOH VLPXODWLRQV KLIKOLJKWFE
UHVSRQVH WKURXJK WZR UHDOLVWLF VFHQDULRY YDOLGDWHG E
WKH LPSRUWDQFH RI SKDUPDFLHV DQG SKDUPDF\ WHDPV GXU
FRQILUPHG E\ WKH FXUUHQW &29,' SDQGHPLF

'XULQJ WKH VHFRQG IXOO VFDOH VLPXODWLRQ VWDII DFWLR
SHUFHQWDJH RI UHTXLUHG DFWLRQV SHUIRUPHG LQFUHDVHG VL.
DQG WKH TXDOLW\ RI WKRVH DFWLRQV GLG DV ZHOO 5HVHDUEFK
KXPDQLWDULDQ PLVVLRQV KDG DFWXDOO\ KLIJIKOLJKWHG WKDW V
EHFDXVH LW DXWKHQWLFDOO\ UHSURGXFHG WKHLU IXWXUH ZRU
VSHFLILF VLWXDWKRHPWPRUH WKH OLWHUDWXUH DOVR UHSRUW
WHDPZRUN EHKDQYGERQDEOHG D EHWWHU WUDQVIHU RI DFTXLUHG

2QH VLJQLILFDQW UHVXOW RI WKH ILUVW VLPXODWLRQ H[HUFL
LOLWLDWHG WKH GHYHORSPHQW RI GLVDVWHU SODQV LI WKHLU
VLPXODWLRQV UDLVHG DZDUHQHVV RI WKH LPSRUWDQFH RI ¢
KLIKOLJKWHG NH\ SRLQWYV DQG JDSV LQ SUHSDUHGQHVV E\ PDI
UHDOLVWLF SRVVLELOLWLHVY DQG WKH\ VKRZHG KRVSLWDO SKI
EHLQJ DEOH WR LPSOHPHQW 623V 7KHVH LVVXHV ZHUH DOVR XQ
KRVSLWDO SKDUPDF\ VW2RIO\LRQIX RWBROLPDUWLFLSDWLQJ SKDUF
623V IRU D GLVDVWHU EHIRUH WKH ILUVW VLPXODWLRQ EXW WK
DQG WKHLU TXDOLW\ ZHUH QHYHUWKHOHVYVY VLPLODU WR WKRVF
RQO\ VLIQLILFDQW GLIIHUHQFH zZDV WKH WLPH UHTXLUHG WR PR
UHTXLUHG WR JDWKHU D FULVLVY PDQDJHPHQW WHDP WKLV SKI
WKDW KDYLQJ DQ 623 LPSURYHG UHDFWLRQ WLPHVY PDLQO\ WK
PDQDJHPHOQOW PRGH EXW ZLWKRXW QHFHVVDULO\ PDNLQJ VWDII
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HIITLFLHQW LQ WKH DEVHQFH RI WUDLQLQJ 7KH RWKHU SKDUPD
PDQDJHPHQW PRGH PXFK IDVWHU GXULQJ WKH VHFRQG IXOO VFI
623V 7KLYV XQGHUOLQHG WKDW DOWKRXJK KDYLQJ 623V LV D
HQRXJK RQ LWV RZQ ORUH LPSRUWDQWO\ LW LV QHFHVVDU\ WR

&RPPXQLFDWLRQ DQG FULVLV PDQDJHPHQW ZHUH WKH WZR KF
VKRZHG WKH JUHDWHVW LPSURYHPHQWYV EHWZHHQ WKH WZR |
FRQWLQXHG WR EH WKH WZR DFWLYLWLHV ZLWK WKH ORZHVW
VNLOOV DUH IDU PRUH VSHFLILF WR FULVHV WKDQ WR SKDUPDF\
WKHVH WZR DFWLYLWLHNKBWZBEDWNIOH8SYXBYPDF\ ZRUN HYHQ GXUI
ORJLVWLFV DQG FOLQLFDO SKDUPDF\ VFRUHG KLJKHU WKDQ FR
SUREDEO\ EHFDXVH WKRVH DFWLYLWLHWBDUHN@RYEBGRH) D/QC
SURFHGXUHV 2QH LPSRUWDQW LVVXH KLIJIKOLJKWHG E\ WKH HYD
GLVDVWHU UHODWHG UHTXHVWV WR WKH SKDUPDF\ IURP URXW
VLIQLILFDQW LPSURYHPHQWY G6NLOOV LQ FRPPXQLFDWLRQ DQ
SRLQWV WKDW VKRXOG FHUWDLQO\ EH ZRUNHG RQ 2QH RSWLRQ
WUDLQ VWDII LQ VWUXFWXUHG FRPPXQLFDWLRQ PDLQO\ UHVWD
FRPSUHKHQVLRQ DQG LQWHWKRMNMHZRWNLQWE OMKWRY GPHUFLVHV
FKHDSHU PHDQV RI ZRUNLQJ RQ WKHVH VSHFLILF LVVXHV

&RPPXQLFDWLRQ LV DQ HVVHQWLDO HOHPHR®W RW GIW DN UAHRI R B
DV D GLIILFXOW RQH .WRSLQW FRBRWQLFDWLRQ HIIHFWLYH GXUL
PRUH FKDOOHQJLQJ WKDQ QRUPDO EXW LW KHOSV HQRUPRXVO
&RPPXQLFDWLRQ JLYHV WKH GLUHFWLRQ RI LQIRUPDWLRQ IORZ
UROHV LQ WKH FULVLV %ULHILQJV PXVW FKDQQHO LQIRUPDWLRC
GRZQZDUGV WR HQVXUH LPISHWHPHDWHD WRYHUDO DOWHUQDWI
FRPPXQLFDWLRQ WR IDFLOLWDWH RSHUDWLRQV LQ GLVDVWHU V
WDONLH VPDUWSKRQH DHYBGFOMQAHRQWHRHSKRQHY HPDLO Z
DQQRXQFHPHQWY QHZVOHWMMHIXWHRWRRWRPRXQLFDWH SURSH!L
VLIQLILFDQW QHJDWL YBIQEBRONWXRWQIFG\WDQ[LHW\ DQG SDQLF DPR
ODFN Rl XQGHUVWDQGLQJ RI WKH VLWXDWLRQ

$QRWKHU LPSRUWDQW HOHPHQW LV WKH OHDGHUVKLS VWUXFV
KRVSLWDO SKDUPDFLVWV RU RWKHU OHDGHUV VKRXOG PDQDJH
PRUH WKDQ WKH PHWKRGV RU SURFHVY H\O KIVB G KWHRU D WRKDIEQ C
PDQDJHPHQW VWUXFWXUH LPSU,RY HVFWR PPKIQ LSADHKIRR/G LWDO VH YV
GLVDVWHU LQFLGHQWVYV VKRXOG EH FRRUGLQDWHG DQG PDQD.
VWUXFWXUH LQ WIKMXKRVSLWDO VHWWLQJ WKH FKLHI SKDUPDFL)\
PXVW TXLENO\ LGHQWLI\ WKH SUREOHP DQG LWV KHDOWKFDUH
GHFLVLRQV LPSOHPHQW PDQDJHPHQW WRROV DQG FRPPXQLFD\
PRQLWRULQJ WKH PLVVLRQV DQG WDVNV WKDW VWDII KDYH FDUL
VSHFLILF WLPHIUDPH ENHHYNBR@HDWHY LQ FULVLV PDQDJHPHQW
SUHVHQW VWXG\ FRXOG KDYH EHHQ FDXVHG E\ D ODFN RI DZL
KRVSLWDO SKDUPDF\ VWDII WKH\ PD\ KDYH WKRXJKW WKDW F
UHVHUYHG IRU SUHKRVSLWDO GLVDVWHU ORFDWLRQV RU HPHUJ
RU KLV UHSODFHPHQW PXVW HYDOXDWH DQG UHSRUW FULWLFDC
JLIXUH LOOXVWUDWHY WKH NH\ TXHVWLRQV WKDW WKH\ VKR
GLVDVWHU LQ RUGHU WR HQVXUH DSSURSULDWH FULVLV PDQDJH
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JLIXUH&ULVLY PDQDJHPHQW LQVSLUHG E\ )LW]JJHUDOG * HW DO 'LVDVWHU KH
VWXGHQWY DQG SUDFWLWLRQHUV 7D\ORU JUDQFLV

6WDII IHHGEDFN RQ KRZ WR LPSURYH FRPPXQLFDWLRQ DQ FULV
XS RQ WKHVH VLWXDWLRQV 1HFHVVDU\ PDQDJHPHQW RXWSXWYV
DQG REMHFWLYHV GLVWULEXWLQJ DFWLRQ SODQV JLYLQJ EUL
RSWLPL]JLQJ UHVRXUFH XVH 7KH FULVLV PDQDJHPHQW KLHUDU
GHOLYHU UROHV DQG $MWMWHWKXRIQULBHUDMNXIWH GHVFULEHVY SODQQ
WUDQVPLW HVVHQWLDO LQIRUPDWLRQ WR VWDII RU WHDP OH
UHFRPPHQGHG DV LV JHWWLQJ IHHGEDFN IURP WKH ILHOG ,Q
HQWHV WKDW WKH SKDUPDF\ FKLHI PDLQWDLQV RYHUDOO VL
H[SHULHQFHG FULVLV PDQDJHPHQW WHDP PHPEHUV DQG UHJX
VLWXDWLRQDO GDVKERDUGYV FDQ JUHDWRN WE SOSHROUGM G\LK DS/ W WU
VKRXOG DOVR EH DSSOLHG LQ KRVSLWDO DQG SKDUPDF\ HQYLUR
&29,"' SDQGHPLF,Q WKH SUHVHQW VWXG\ 623V FDOOHG IRU DQ
GDVKERDUGY LQ WKH VHFRQG VLPXODWLRQ EXW VWDII PXVW V
WKHP

2XWVLGH RI WKLV VWXG\JV IUDPHZRUN RQH KRVSLWDO SKDU
VLPXODWLRQ WR GHWHUPLQH ZKHWKHU WKH LPSURYHPHQWYV RE\
YDOLG VL[ PRQWKY ODWHU GDWD QRW VKRZQ ,QGHHG GHVS]
GLIIHUHQW SKDUPDFLVW WKLV ILQDO VLPXODWLRQ VKRZHG

PDLQWDLQHG ,Q DGGLWLRQ WKH WKLUG VFHQDULR XVHG IRFX
SRZHU IDLOXUH YHQWLODWLRQ IDLOXUH HWF EHFDXVH KRVSLW
RI VLWXDWLRQV WKDW FDQ KDSSHQ RQ WKHLU RZQ VLWHV DQG |
SDWLHQWWKHUHIRUH WKHVH ULVNV PXVW EH FRQVLGHUHG DQC
WKHP LQWR GLVDVWHU SODQV DQG VWDII PXVW EH WUDLQHG RQ

$OWRIJIHWKHU WKHVH UHVXOWYV ZRXOG VXJJHVW WR WKH RWKH
KRVSLWDO FULVLY PDQDJHPHQW WR LQFOXGH WKH SKDUPDF\ GH
GHYHORS D SDUWQHUVKLS ZLWK LW ,QGHHG WKLV VWXG\ KDV
GHSDUWPHQW KDV LQ ORJLVWLFV DQG FOLQLFDO GUXJ PDQDJHP
LQ YLHZ RI WKH GHYHORSPHQW RI WKLY DVSHFW ZLWKLQ WKH S

RWKHU KRVSLWDO GHSDUWPHQWY LW ZRXOG EH XVHIXO WR LG
HDFK SKDUPDE\
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+RZHYHU WKLV VWXG\ KDV VRPH OLPLWDWLRQV )LUVW WKH QX
VPDOO ,W ZRXOG EH XVHIXO WR H[SDQG WKH QXPEHU RI SDUW
UHPDLQ VLPLODU DFURVV WKH FRXQWU\ 6HFRQGO\ KRVSLWDOYV
WKH &29,"' SDQGHPLF EHWZHHQ WKHLU ILUVW DQG VHFRQG IXO!
LQFUHDVHG WKH SKDUPDF\YfV DZDUHQHVV DQG SUHSDUHGQHYV
SHUIRUPHG ZLWKLQ WKH IUDPHZRUN RI RXU VWXG\ )LQDOO\ W
UHVSRQVHV ZDV GRQH E\ KXPDQ HYDOXDWRUV (YDOXDWLRQV ZI
EXW HYDOXDWLRQV FDQ YDU\ DQG DUH QRW DOZD\V IXOO\ UHSUR

&RQFOXVLRQ

7KLV VWXG\ KLIJIKOLJKWHG WKH LPSRUWDQFH RI KRVSLWDO SKD!
YDOXH RI IXOO VFDOH VLPXODWLRQV 7KH QXPEHU RI FRUUHFV
VLIQLILFDQWO\ EHWZHHQ WZR VLPXODWLRQ H[HUFLVHV 2YHUD
LPSURYHG WKH SUHSDUHGQHVV RI WKH KRVSLWDO SKDUPDFLH
,QGHHG WKH ILUVW VLPXODWLRQ HQFRXUDJHG KRVSLWDO SKDU
RQH DQG IDFLOLWDWHG WKDW WDVN ,W DSSHDUV WKDW WUDLQ
SURFHGXUHV IRU GLVDVWHU VFHQDULRY KHOSHG WKHP WR LPES
LPSOHPHQWDWLRQ RI FULVLV PDQDJHPHQW SURFHGXUHV ORUI
WHDPV UHSRUWHG WKDW [IXOO VFDOH VLPXODWLRQV ZHUH Y
VLPXODWLRQV LQYROYLQJ WKHVH IRXU KRVSLWDOV DQG RWKHU\
WR FRQILUP WKHVH SUHOLPLQDU\ REVHUYDWLRQV LQ ODUJHU \
WUDLQLQJ PHWKRGV VXFK DV YLUWXDO UHDOLW\ ,Q WKH IXV
HIHUFLVHV LQFOXGLQJ SKDUPDF\ PD\ DOVR EH FRQGXFWHG WR
WKH KRVSLWDO bDQG WR GLVVHPLQDWH WKH FRQFHSW

.H\ SRLQWYV

)XOO VFDOH GLVDVWHU VLPXODWLRQV KHOS WR FUHDWH
SURFHGXUHV LQ KRVSLWDO SKDUPDFLHV GLVDVWHU SODQ

)XOO VFDOH GLVDVWHU VLPXODWLRQV VLIJQLILFDQWO\ LPSU
)XOO VFDOH GLVDVWHU VLPXODWLRQV ZHUH YDOXDEOH WR

$FNQRZOHGJPHQWY DQG IXQGLQJ GHWDLOV

$O00 WKH WHDPV RI WKH SKDUPDFLHVY WUDLQHG DQG DOO WKH F
DFWLYH SDUWLH LSDAWHR@W VWXG\ ZDV IXQGHG E\ WKH 6ZLVV )l
'"HIHQFH &LYLO 3URWHFWLRQ DQG 6SRUW YLD WKH &HQWUH RI
OHGLFLQH
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SHIHUHQFHV

JRUG + 'DOODV &( DQG +DUULV & ([DPLQLQJ UROHV SKDUPDFLVW\
DQDO\WLF DEYDRWHK OHGLFLQH 3XEOLF +HDOWK 3UHSDUHGQHVYV
%LGGLQJHU 3' 6DYRLD ( ODVVLQ 6KRUW 6% HW DO 3XEOLF KH
H[HUFLVHV /HVVRXEOHDKRBGWK UHSRUWY :DVKLQJWRG S'0&

&RXUWQH\ % 7RQHU ( DQG :DOGKRUQ 5 3UHSDULQJ WKH KHDO\
HPHUJHQ®LRVHFXULW\ DQG %LRWHUURULVP %LRGHIHQVH 6WUDWH

*RZLQJ -5 :DONHU .1 (OPHU 6/ HW DO 'LVDVWHU SUHSDUHGQHV\

DQG VXSSRUW VWDII :KDW LV HIIHFWLYH" 8QHK®RWHBIWDW L YLH/ DOLW
OHGLFLQH

, QWHUQDWLRQDO 3KDUPDFHXWLFDO )HGHUDWLRQ ),3 5HVSRQGI
SKDUPDF\ 7KH +DJXH

, QWHUQDWLRQDO 3KDUPDFHXWLFDO )HGHUDWLRQ ),3 )LS VWDW
UROH RI WKH SKDUPDFLVW LQ FULVLVY PDQDJHPHQW ,QFOXGLQJ F
SDQGHPLFV 7KH +DJXH

$PHULFDQ RREHBIOWK 6\WHP 3KDUPDFLVWV $6+3 $VKS VWDWHPHC
VI\VWHP SKDUPDFLVWYV LQ HPHUJIMQ F\HPWHASKD & MG HB\K\D U P

=DUND 6 )XUPDQ ( DQG 3RO\DNRY 2 +RVSLWDO RSHUDWLRQ GXL
FRPSRQHQW HPHUJHQF\ AH/OWWW UKPHGIFFLQH 3XEOLF +HDOWK 3UH.

+RGJH -* -U DQG %URZQ () $VVHVVLQJ OLDELOLW)\ IRU KHDOWEF
SUHSDUH IRU FDWDVWURSDELF HPHUJHQFLHV

+VX (% &DVDQL -$ 5RPDQRVN\ $ HW DO $UH UHJLRQDO KRVSLWD
KHDOWK HPHUBHR¥HAXULW\ DQG %LRWHUURULVP %LRGHIHQVH
6FLHQFH

6FKXPDFKHU / 'REULQDV 0 .UIKHQE+KO 6 HW DO 8VLQJ ULVN DQD
IDLOXUHV GXULQJ D KRVSLWOXUBEBDODRXUIQORFRWARDSLWDO 3KD |
/IX 6 /XR 3 7DQJ 0 HW DO 3URYLGLQJ SKDUPDF\ VHUYLFHV GXUL
,QWHUQDWLRQDO MRXUQDO Rl FOLQLFDO SKDUPDF\

6LQ -+ S5LFKDUGV ,, DQG 5LELVL 06 ODLQWDLQLQJ FRPSUHKHQVL
SDQGHPLF 5HFRPPHQGDWLRQV IURP D G#PH.UQMDAH B RPARNQ IO RIDIKE
VI\VWHP SKDUPDF\ $-+3 RIILFLDO MRXUQDO RI BWKWH®PHULFD
3KDUPDFLVWYV

%DGUHOGLQ +$ DQG $WDOODK % *OREDO GUXJ VKRUWDJHV GXH
DQG PLWLJDWLR® WAMDULAKHIQ HRFLDO $GPLQLVWUDWLYH 3KDUPDF
$UXUX 0 7UXRQJ +$ DQG &ODUN 6 3KDUPDF\ HPHUJHQF\ SUHSDUH
SURSRVHG IUDPHZRUN IRU H[SDQGLQJ SKDUPDF\ SURIHVVLRQDO
HPHUJHQF\ SUHSDUHGQHVY DQG UHVSRQVH GXULQJ5 WKHDIEEXLG

LQ 6RFLDO $GPLQLVWUDWLYH 3KDUPDF\

.DQJ .6 +XJJLQV & 'LD] )XHQWHV * HW DO &RYLG SUHSDUHGQH)
FLW\ KRVSLWDO V H[SHULHQFH ZLWK PHGLFDWLRQ PDQDJHPHQW
$PHULFDQ MRXUQDO RI KHDOWK V\VWHP SKDUPDF\ $-+3 RIILFLD
RI +HDOWK 6\WVWHP 3KDUPDFLVWYV

6FKXPDFKHU / %ODWULH & .UIKHQE+<KO 6 HW DO HQ®IWWLRQHGH O
5{OHV HW GplILV GTXQH SKDUP DPIGH ALIWH G KR ¥ 5 MWD AMERISK H 8
&ROOHFWLYHV

ORH 5% ODVRQ . )ODWMUYHQ¥\DSUHSDUDWLRQ DQG PHWBRIWHRQ IF
LQ DQ LQWHJUDWHG SKDUPEPH U B DBWN RN URRDERHNBH P K 8 DDWKD F \
$-+3 RIILFLDO MRXUQDO RI WKH $R M WIHPD K®RIFPLLHALLV WV + H D O W K
‘DOGURQ .0 6FKHQNDW '+ 5DR .9 HW DO $SSOLFDWLRQ RI HPHUJ
WR D SKDUPDF\ GHSDUWPHQW V DSSURDFK WRPB UEPDF N RXADED OH
+HDOWK 6\WWHP 3KDUPDF\

JUDQFRHXU & 6KHD 6 5XGG\ 0 HW DO ,W WDNHV D YLOODJH V
LPSURYHV LQWHQVLYH FDUH WHDP SUHSD U HGRWHSLW DROU SIH ® RDYW U\!
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ABSTRACT

Objective: This survey aims at reviewing the actions undertaken by Switzerland’'s hospital
pharmacies during the first wave of COVID-19 pandemic.

Methods: A questionnaire covering topics related to the management of the COVID-19 crisis was
sent to 65 heads of swiss hospital pharmacy.

Results: 59% of pharmacies reported changes in the role of their staff. 41% of pharmacies had
existing standard operating procedures or pandemic plans. 51% created new drug lists for: COVID-
19-specific treatments (83% of pharmacies), sedatives (81%), anaesthetics (77%) and antibiotics
(73%). Drug availability in COVID-19 wards was managed by increasing existing stocks (54% of
pharmacies) and creating extra storage space (51%). Two drugs generated the most concern about
shortages: propofol (49% of pharmacies) and midazolam (44%). Remdesivir stocks even ran out in
26% of pharmacies. 77% of pharmacies experienced problems procuring hand sanitiser solutions
and 53% manufactured these themselves. Specific new documents were drafted to respond to
medical needs with regards to drug administration (29% of pharmacies), drug preparation (29%)
and treatment choices (24%). 47% of pharmacies implemented internal specific hygiene measures
and 28% introduced team debriefings.

Conclusions: Swiss hospital pharmacies encountered many challenges related to the COVID-19
crisis and had to find solutions quickly and effectively.

KEYWORDS

Disasters; Response; COVID-19; Pandemics; Hospital Pharmacy, Service

ABBREVIATION LIST

COVID-19: Coronavirus disease 2019

EpidA: Swiss Federal Act on Epidemics

F: French-speaking region of Switzerland

FC: Swiss Federal Council

G: German-speaking region of Switzerland

GSASA: Swiss Society of Public Health Administration and Hospital Pharmacists
HP: Hospital pharmacies

HR: human resource

I: ltalian-speaking region of Switzerland

ICU: Intensive Care Unit

MERS-CoV: Middle East respiratory syndrome coronavirus
PPE: Personal Protective Equipment

PPP: Pandemic Preparedness Plan

R: Romansh-speaking region of Switzerland

SARS-CoV-1: Severe acute respiratory syndrome coronavirus 1
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2
SOP: Standard operating procedures

Swissmedic: Swiss Agency for Therapeutic Products
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INTRODUCTION

The year 2020 is marked by the Coronavirus Disease 2019 (COVID-19) pandemic, which will

certainly go down in history. Common human coronaviruses (229E, OC43, NL63, HKU1) appear

very frequently and cause relatively mild to moderate upper-respiratory tract illness, especially
during winter. They contribute to between 15% and 30% of cases of common colds in human adults
(1). Other coronaviruses include the highly pathogenic severe acute respiratory syndrome
coronavirus (SARS-CoV-1), discovered in 2003, and the Middle East respiratory syndrome

coronavirus (MERS-CoV), which appeared in 2012. Both are associated with high mortality rates,

of around 10% and 35%, respectively (2).

In December 2019, the city of Wuhan, capital of Hubei Province in China, with a population of
more than 11 million people, reported the first cases of pneumonia due to a new, previously
unknown coronavirus (3). In February 2020, the World Health Organisation (WHO) officially
named this new virus SARS-CoV-2 and the disease it caused COVID-19, short for Coronavirus
Disease 2019. Human-to-human transmission has been confirmed (4). The number of cases in
China increased steadily until the second half of February. The first case of COVID-19 in
Switzerland was confirmed on 25 February 2020 in the canton of Ticino. On 28 February, in
accordance with the Federal Act on Epidemics (EpidA), the Swiss Federal Council (FC) declared a
“special situation” by presenting the COVID-19 Ordinance, and it prohibited gatherings of more
than 1,000 people. At the beginning of March 2020, the number of cases detected became
increasingly important in Europe, mainly in Italy, where the European outbreak started (5). On 5
March, the first coronavirus-related death in Switzerland was confirmed by the authorities in the
canton of Vaud. On 11 March 2020, the WHO declared the COVID-19 epidemic to be a pandemic.
On 12 March, Switzerland had the third highest prevalence of COVID-19 of any European country
affected by the coronavirus. On 13 March, by means of COVID-19 Ordinance 2, the FC announced
a tightening of measures throughout the country, including a ban on gatherings of more than 100
people, the closure of all schools and universities and the introduction of border controls.
Simultaneously, many cantons announced tighter restrictions. On 16 March, the FC declared an
“extraordinary situation” (Art. 7 EpidA) and updated Ordinance 2 with new measures: the closure
of non-essential businesses (including restaurants and leisure facilities) and partial border closures
(6). Progressively, it also mobilised several conscript formations of the Swiss Armed Forces to
assist the cantons with healthcare, logistics and security (7). On June 19, 2020, in view of a general
decline in the number of infections, the FC was able to lift the state of "extraordinary situation”,
while maintaining a state of "special situation".

The healthcare system did not reach saturation despite Switzerland being one of the most highly
affected countries in the world, with prevalence increasing from 7.2 to 357 cases per 100,000
inhabitants between 9 March and 19 May 2020 (8). The services of hospital pharmacies (HPs) were
in high demand during this first wave of the pandemic because of their critical responsibility for the
supply of therapeutic products. As of November 2020, Switzerland is facing an important second
wave of the COVID-19 pandemic.

The present study’s objectives were to obtain an overview of the actions undertaken by HPs across
Switzerland as they responded to the challenges encountered during the first wave of the COVID-19
pandemic and to provide information to improve pharmaceutical management in future health
crises.
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METHOD

A closed survey using a web-based open questionnaire designed on the Surve§\Netkeyn
(SurveyMonkey, San Mateo, CA, USA; http://www.surveymonkey)avas conducted. The
related research protocol, which did not imply patient data collection, has been presented to the
Cantonal Research Ethics Committee Geneva, which waived an ethical oversight.

Questions were organised into eleven clusters: general information about the respondent, the HP
and the hospital, management of this crisis, human resources management, drugs used primarily in
intensive care units (ICUs), drugs used specifically for treating SARS-CoV-2, drug management in
COVID-19 care units (including ICUs), hygiene, support for medical and care teams, care
management for patients recovering from COVID-19, other problems encountered, and future
perspectives. Altogether, it consisted of 67 questions and used adaptative design to create a custom
pathway through the survey depending on the respondent’s answers. Therefore, not all participants
needed to answer every question. Most of the questions were multiple-choice and allowed multiple
answers. The questions were reviewed by the steering committee of the Swiss Society of Public
Health Administration and Hospital Pharmacists (GSASA) and the survey was tested on the web
platform by two head pharmacists before fielding.

Data were collected between 19 May and 19 June 2020 via an anonymous questionnaire sent out by
individually by email to all the country’s head hospital pharmacists affiliated to the GSASA, to
avoid duplicate entries. Email reminders were sent out at two, three and four weeks after the first
mailing. Provision of the survey results was offered to participants as incentive.

Data were analysed using standard descriptive statistics. Means and proportions were calculated
using the total number of participants responding to a given question. Responses left blank were
coded as missing data and handled using a listwise deletion method.

RESULTS
GENERAL INFORMATION

Answers of 43 participants were obtained out of 65 questionnaires sent, which represented a
participation rate of 66%. Switzerland’s population is spread across four linguistic regions:

German-speaking (G), French-speaking (F), Italian-speaking () and Romansh-speaking (R). Most
of our study participants worked in German-speaking regions (n=33, 77%) and only one participant
(2%) worked in each of the Romansh-speaking and ltalian-speaking regions. The remaining
participants worked in French-speaking regions (n=8, 19%). To simplify the analysis, French- and
Italian-speaking participants were grouped together (F/I), and so were German- and Romansh-
speaking head hospital pharmacists (G/R). Participants took 30—40 minutes to complete the survey.

Most head pharmacists worked in HPs with less than 50 employees (n=35, 81%) and only three HPs
(7%) had more than 100 employees. In their standard configurations, most of the hospitals (n=26,
60%) had fewer than 300 beds, 15 (35%) had 300 to 1000 beds, and 2 (5%) had more than 1000
beds. Regarding their ICU facilities, most of the hospitals (n=22, 51%) had fewer than 10 beds, 21
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(49%) had 10 to 50 beds, and none of the participating hospitals had more than 50 ICU beds in their
standard configuration. Pharmacy staff themselves were only infected in 26% of HPs (n=10) (88%
F/l, 10% G/R), but none of these HPs experienced more than 5% prevalence among their staff. The
other 74% of HPs (n=33) had no infected staff.

MANAGEMENT OF THE CRISIS

During the first wave of the COVID-19 outbreak, the number of ICU beds available was increased
above standard configurations. The percentage of hospitals with fewer than ten ICU beds available
daily declined by 149% (from 51% to 37%, or n=22 to n=16). In contrast, the percentage of hospitals
with from 10 to 50 ICU beds available daily grew by 15% (from 49% to 64%, or n=21 to n=23). In
addition, 9% of hospitals (h=4) opened supplementary ICU wards to go beyond 50 ICU beds
dedicated to COVID-19 patients.

Regarding disaster management plans, 41% (n=17) of HPs had previously prepared internal
standard operating procedures (SOPs), whether general disaster SOPs (n=7, 17%) or specific
pandemic plans (n=10, 24%); 18% (n=7) of HPs had a business continuity plan prior to the
pandemic (38% F/I, 13% G/R); and an equal number of HPs (n=7, 18%) created a plan especially to
manage the pandemic. Of those HPs which had a pandemic/disaster management plan prior to the
COVID-19 crisis, 56% (n=9) did however not have a business continuity plan. This percentage rose
to 70% (n=16) among HPs which did not have a pandemic/crisis management plan prior to the
COVID-19 crisis. The details of the business continuity plans are listed in Table 1.

Table 1. Business continuity pla ‘

Total | German | French
n(%)* | n(%)f | n(%)8
All key functions and tasks were lis, with the names of the persc| 9 (22 4 (12, 5 (63
responsible
Taskswhich could, in great part, be carried out at home (teleworking) | 9 (22 4 (12 5 (63
identified
Tasks which could be put on hold and whose ustaff could be moved t| 8 (20 4 (12 4 (50
other roles were identified
All key functions and taskhad pr«identified replacements or depu 77 3(9 4 (50
Jok functions at risk of severe contamination were identified (direct cc| 7 (17 3(9 4 (50
with other persons or clients, etc.)
Tasks which must imperatively be carried out withir pharmacy itself wer| 6 (15 4 (12 2 (25
identified

Some staff were trained for nerole< and tasks before any staff stage: 5112 2 (6) 3(38
Some staff were trained for neroles and tasks because of absences orill| 2 (5 0 (0) 2 (25
among the usual persons responsible

Key posts were assigned dual lershig 2 (5 1(3) 1(13
Tasks which could be carried out by external companies or contractor| 2 (5 1(3) 1(13
identified

* Among 41 answers. ¥ Among 33 answers (German/Romarisimp8g 8 answers (French/Italian)

Most HPs (n=41, 95%) created a steering committee to manage the crisis. This was often composed
of the head pharmacist (n=25, 61%), a member of the pharmaceutical logistics unit (n=14, 34%), a
representative from outside the pharmacy (n=13, 32%), a representative of the hospital’'s general
crisis management team (n=11, 27%), a representative from the cantonal authorities (n=9, 22%) and
a member of the clinical pharmacy unit or the pharmaceutical assistance unit (n=8, 20%). Among
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HPs with a disaster management plan, 52% (n=9) created paper or electronic dashboards or another
management tool (i.e. an Exdlle) especially for the COVID-19 crisis, but 24% (n=4) had no
dashboards at all. The remaining 24% (n=4) used previously prepared dashboards. Of the HPs
without prior SOPs, 61% (n=14) created dashboards specifically to manage the crisis. The panels of
those dashboards are listed in Table 2. It is worth noting that only two HPs (5%) had a panel of
risks management.

Table 2.Information present ondashboardpanels forthe management ofthe COVID -19 crisic

Total | German | French

n(%)* | n(%)t | n(%)§
Overview of essential stock items requiring monitc 21 (49 (1544 |6 (67
Summaryreport of thehospital situatio 16 (37 | 12(35 |4 (44
Situation at the pharma 16 (37 | 11 (32 | 5 (56,
Situation overvie\ 13 (30 | 9 (26 4 (44
General problems affecting the pharrr 10 (23 | 7 (21 3 (33
Number of pharmacemployee 8 (19 5 (5 333
Forwardprovisiona planning 819 |4(12 4 (44
Problems faced by different units in the pharn 7016 |42 3 (33
Importantcontact 7 (16 5 (5 2 (22
List of key function 6 (14 6 (18 0 (0)
Journal of even 5012 2 (6 333
Emergency measul 4 (9 2 (6 2 (22
Problem assessmenynthesis of problem encountere) 2 (5 0 (0} 2 (22
Pending issut 2 (5 0 (0 2(22)
Risks managemei 2 (5 1(3) 1(11
Task completion stat 2 (5 1(3) 1(11
Scheduleof the nextsituation update 2 (5 0 (0 2 (22

* Among 43 answers. T Among 34 answers (German/Romanisimp8g 9 answers (French/Italian)

Thirty-nine HPs evaluated the usefulness of the support provided by various public authorities and

affiliated agencies (8 in total) in the management of the health crisis. The GSASA was considered

the most useful agency (mean score 4.2/5), followed by the cantonal pharmacist (mean score 3.6/5),
and the Swiss Agency for Therapeutic Products (Swissmedic) was considered the least useful
(1.9/5). For the support provided in the management of shortages of drugs used mainly in ICUs and
for the treatment of SARS-CoV-2, the GSASA was considered the most useful agency (mean scores
3.9/5 and 3.5/5, respectively), followed by the cantonal pharmacist (mean scores 3.5/5 and 3.1/5,
respectively), and, again, Swissmedic was considered the least useful (1.5/5 and 1.2/5,

respectively).

HUMAN RESOURCES MANAGEMENT

Hospital guidelines were the main source of human resource (HR) management advice during the
COVID-19 outbreak (n=30, 70%). The main changes in HR management carried out are
summarised in Table 3. 59% of HPs reported that some of their staff had to change roles: from 21%
of HPs changing < 10% of roles to 3% (n= 1) of HPs changing > 50% of roles. Role changes
occurred in the following fields: disinfectants manufacturing (collecting bottles, production, and
filing done by pharmacists and volunteers), administrative work for ICUs (done by pharmacy
technicians), pharmacists also acted as pharmacy technicians on wards and logisticians in drug
distribution, with 10% (n=4) of HPs reassigning pharmacists to these tasks. Only 1 HP (2%) had to
hire extra staff for these tasks. In some HPs (n=12, 28%), to preserve the health of the employees,
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