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«  Développement  agricole  et  rural  »

M
. B

en
oî

t
L.

 F
on

ta
in

e
A.

 C
ou

lo
m

be
l

A.
 C

ou
lo

m
be

l
A.

 C
ou

lo
m

be
l

C.
E.



Etude ITAB « Externalités de l�’AB » Novembre 2016 !

!"#$%$&$'()*"%+&( ,( -./01%)&-$&1(2%3-30%+&(

"#$%&'()*+,-&(##. /(#0&(# 12&#(0*#&0(+3#4*45634)7*$

!'/2 89: #5( '( ;(#0. <==:= "7#&%0('(> 8!

-**?+@@AAAB&*7CB7%%4BD#

45,6)$(&1#7

E7*70-7F75*(#(75G7H#4$04)46&%*(GI,J; 1)7*70-7B%75*(#(75K&*7CB7%%4BD#
/7#0 ;()4&*G7H#4$04)46&%*(GIELJ M2$?7#*(6()* F0&()0(%%40&7N(%G7H#&05N*5#((* 7N&6()*7*&4)G(%?70((*
()O&#4))(6()* PFJQ!RG(* 04 2&#(0*(5#'5 S46&*$I)*(#)( '( NTJ;PSIJ;R167#0BC()4&*K0N(#64)*B&)#7BD#

L(N(0*#&0(+

I%7C(NN(F7O&)&GIELJ SIJ;

U(?#$%()*'4056()* 04)%*&*5(N(#7??4#*'( NT$*5'(%4NN&0&*$(?7#N(/&)&%*V#('( NWJH#&05N*5#(G'( NTJH#47N&6()*7&#((* '( N7
X4#Y*P/JJXR &)%0#&*('7)% N( 07'#( '( NTJ0*&4)'TJ0046?7H)(6()* Z [57)*&D&07*&4)(* 0-&DD#7H($04)46&\5( '(%
(>*(#)7N&*$%'( NTJ;] 75 ?#4H#766( '( '$O(N4??(6()* 7H#&04N((* #5#7N?45#NT7))$(!^8_G04)D&$(̀ NTI,J;G7O(0NT7??5&
'T(>?(#*%'( NTIELJB

U(04)*()5 '5 #7??4#*)T()H7H(\5( N7#(%?4)%7C&N&*$'( N(5#%75*(5#%B

"45#0&*(#N('4056()* +F75*(#(75EBG;()4&* /BG!^8_BQuantification et chiffrage des externalités de l�’agriculture
biologiqueGL7??4#*'W$*5'( I,J;G 8a_?B

S4)0(?*&4)H#7?-&\5('( N7045O(#*5#(+J5'( S45N46C(NGI,J;



Etude ITAB « Externalités de l�’AB » Novembre 2016 a

'68-( ,(# 96$%:1(#

I)*#4'50*&4)BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB<

Q>?(#*%04)%5N*$%(* #(N(0*(5#%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB88

IB U(%04)*45#%'( NT$*5'(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB89

JB Q>*(#)7N&*$%GJ6$)&*$%GF(#O&0(%+N(%04)0(?*%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB89

8B Q>*(#)7N&*$%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB89

!B F(#O&0(%$04%.%*$6&\5(%PFQFRG(* %(#O&0(%()O&#4))(6()*75> PFQRGBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8_

;B S7#70*$#&%7*&4)'(% %.%*V6(%() 7H#&05N*5#(C&4N4H&\5(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8:

8B "#$76C5N(+2&DD&05N*$%6$*-4'4N4H&\5(%N&$(%` N7'&O(#%&*$'(% %.%*V6(%BBBBBBBBBBBBBBBBBBBBBBBBB8:

!B b) 07-&(#'(% 0-7#H(%\5&N7'&DD$#()0&(G(* '(% ?#&)0&?(%\5&'$*(#6&)()* '(% *()'7)0(% ()
0( \5&04)0(#)( '(% ?#7*&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8:

aB S7#70*$#&%7*&4)'( N7ZX(#6( ;&4D#7)c7&%(] BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB!^

SB S7#70*$#&%7*&4)'(% 04)%4667*&4)%'T&)*#7)*%'4)* NTJ;%(?#&O(G45 \5T(NN(N&6&*(BBBBBBBBBBBBBBB!!

8B E4) 5*&N&%7*&4)'( ?#4'5&*%?-.*4%7)&*7&#(%'( %.)*-V%(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB!!

!B E4) 5*&N&%7*&4)'(% ()H#7&%7d4*$%6&)$#75>BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa^

aB E4) 5*&N&%7*&4)'(% ef/ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa!

9B /4&)'#(% 5*&N&%7*&4)%'T7)*&C&4*&\5(%G'T7)*&?7#7%&*7&#(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa!

=B /4&)'#(% 5*&N&%7*&4)%'T7''&*&D%7N&6()*7&#(%() ;&4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa9

IIB [57)*&D&07*&4)%(* 0-&DD#7H(%'(% (>*(#)7N&*$%'( NTJ;+70\5&%(* 0-4&>6$*-4'4N4H&\5(%BBBBBBBBBBa9

JB [57)*&D&07*&4)'(% (>*(#)7N&*$%'( NTJ;BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa9

;B U(%0-&DD#7H(%$04)46&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa=

8B U(%6$*-4'(% BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa=

!B U7046?7#7&%4)'(% #$%5N*7*%?45#N(%6$*-4'(% C7%$(%%5#N(%04g*%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa<

aB b)( $O7N57*&4)4#H7)&%$(%(N4)N(%046?7#*&6()*%'( NW()O&#4))(6()*BBBBBBBBBBBBBBBBBBBBBBBBBBBBa<

IIIB [57)*&D&07*&4)%(* 0-&DD#7H(%$04)46&\5(%'(% (>*(#)7N&*$%()O&#4))(6()*7N(%'( NTJ;BBBBBBB9^

JB F4N%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9^

8B [57)*&D&07*&4)'(% 64&)'#(%&6?70*%)$H7*&D%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB98

!B [57)*&D&07*&4)() 0( \5&04)0(#)( N(%%(#O&0(%700#5%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9a

aB S-&DD#7H(%$04)46&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9=

;B U(%4N() *7)* \5( #(%%45#0(D4)0&V#(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9_

SB Q75BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9_

8B J%?(0*\57)*&*7*&D+$04)46&( '( N7#(%%45#0(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9_

!B J%?(0*\57N&*7*&D+N7O7N(5#'( N7\57N&*$'( NT(75(%*NT5)('(% O7N(5#%N(%?N5%$*5'&$(%BBB9_



Etude ITAB « Externalités de l�’AB » Novembre 2016 9

aB U(0-&DD#7H($04)46&\5( BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9h

2B J&#+\57N&*$'( NT7&#G(* $6&%%&4)%'( f7d ` QDD(*'( F(##(PfQFRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=9

8B [57N&*$'( NT7&#BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=9

!B L$0-75DD(6()*0N&67*&\5(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB==

QB S4)%4667*&4)'T$)(#H&(D4%%&N(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=<

8B Q)(#H&(5*&N&%$(#7??4#*$(̀ NT-(0*7#(45 ` NT5)&*$?#4'5&*(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=<

!B S-&DD#7H($04)46&\5( BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=:

XB ;&4'&O(#%&*$(* %(#O&0(%$04%.%*$6&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_^

8B [57)*&D&07*&4)'(% &6?70*%)$H7*&D%%5#N7C&4'&O(#%&*$N&$%` NT5%7H('(% ?(%*&0&'(%(* '(%
)&*#7*(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_8

!B U(%C$)$D&0(%'( NTJ;() *(#6(%'( C&4'&O(#%&*$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_a

aB U(%%(#O&0(%$04%.%*$6&\5(%N&$%` N7C&4'&O(#%&*$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_a

9B S-&DD#7H($04)46&\5( '( N7C&4'&O(#%&*$(* '(% %(#O&0(%$04%.%*$6&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBB_9

fB I)*$H#7*&4)'(% '&DD$#()*%()i(5> ()O&#4))(6()*75> BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB_h

8B U(%7#*&05N7*&4)%()*#( %(#O&0(%G(* ?7#D4&%'(% '&%%(#O&0(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB<!

!B S-&DD#7H(%$04)46&\5(%&)*$H#7*&D%N&$%75>(>*(#)7N&*$%()O&#4))(6()*7N(%BBBBBBBBBBBBBBBBBBBBB<a

IjB F7)*$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB<9

JB U(%64&)'#(%&6?70*%)$H7*&D%'( NTJ;N&$%75)4) 5%7H('(% '&DD$#()*%&)*#7)*%BBBBBBBBBBBBBBBBBBBB<9

8B I6?70*%%5#N7%7)*$N&$%` NT5%7H('(% ?(%*&0&'(%0-&6&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB<9

!B U7%$05#&*$%7)&*7&#(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBh=

aB J''&*&D%7N&6()*7&#(%() C&4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBh_

9B I6?70*%'( NT5%7H('(% 7)*&C&4*&\5(%%5#N7%7)*$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBh<

=B I6?70* %5#N7%7)*$'(% '&DD$#()*(%D4#6(%'( ?4NN5*&4)%7d4*$(%+J664)&70Ge>.'(%
'T7d4*(GE&*#7*(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBhh

;B U(%C$)$D&0(%)5*#&*&4))(N%'(% ?#4'5&*%&%%5%'( NTJ;G(* #$H&6(%7N&6()*7&#(%BBBBBBBBBBBBBBBBBBBBBB:8

8B j4N(* )5*#&*&4))(NBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:8

!B E5*#&*&4)(* #$H&6(7N&6()*7&#(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:!

jB "(#D4#67)0(%%40&7N(%(* %40&4$04)46&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:!

JB U7\5(%*&4)'(% ?#&>(* '( N764&)'#( 700(%%&C&N&*$'(% ?#4'5&*%C&4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:a

;B S#$7*&4)(* #()D4#0(6()* '5 N&()%40&7NBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:9

8B ,()'7)0(% 70*5(NN(%G(* '.)76&\5(% BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:9

!B S466()* #()'#( 046?*( '( NT&)0N5%&4)%40&7N(kBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:<

SB U(*#7O7&NGNT(6?N4&GN(6$*&(#BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:h

8B U70#$7*&4)'T(6?N4&%̀NT$0-(NN('( NT(>?N4&*7*&4)7H#&04N(BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB:h

!B U70#$7*&4)'T(6?N4&%̀NT$0-(NN('(% *(##&*4&#(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^8

aB U(%0-&DD#7H(%$04)46&\5(%'(% '&DD$#()*&(N%'T(6?N4&%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^!



Etude ITAB « Externalités de l�’AB » Novembre 2016 =

9B ;&() Y*#(75*#7O7&N(* %()%'5 6$*&(#BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^!

=B b)( %4N5*&4)'( #(?N&?45#'(% 7H#&05N*(5#%() '&DD&05N*$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^a

2B ;&() Y*#(7)&67N+5)( \5(%*&4)$*-&\5( BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^a

8B L$HN(6()*7*&4)'(% 65*&N7*&4)%(* &6?70*%D&)7)0&(#%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^9

!B "#$O()*&4)(* 04g*%&)'5&*%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^9

aB U(?N(&)7&#+'( )46C#(5> C$)$D&0(%G6Y6( %T&N?(5* . 7O4&#?4*()*&(NN(6()*\5(N\5(%
(>*(#)7N&*$%)$H7*&O(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^9

QB 2(%(>*(#)7N&*$%*#7)%O(#%7N(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^=

8B U(%(>*(#)7N&*$%#VHN(6()*7&#(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^=

!B b) C$)$D&0('( NTJ;+NT(>*(#)7N&*$'T&)D4#67*&4)%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^=

XB S4)0N5%&4)%5#NT$O7N57*&4)'(% ?(#D4#67)0(%%40&4$04)46&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^=

jIB J5>0#4&%(6()*%'(% '&DD$#()*(%(>*(#)7N&*$%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^_

JB ,7CN(75#$07?&*5N7*&DBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8^_

;B U7#$65)$#7*&4)'(% (>*(#)7N&*$%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB88^

jIIB 2&%05%%&4)+U705)(%'( 04))7&%%7)0(%G(* \5(%*&4)%6$*-4'4N4H&\5(%046?N(>(%BBBBBBBBBBBBBB888

8B b)( )$0(%%7&#(76$N&4#7*&4)'(% 04))7&%%7)0(%'(% %.%*V6(%C&4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB888

!B U(0-7)H(6()* 'T$0-(NN('( NTJ;(* N(%?4%%&CN(%#('$D&)&*&4)%'(% ?(#D4#67)0(%BBBBBBBBBBB88!

jIIIB S4)0N5%&4)H$)$#7N(+[57)*&D&07*&4)(* 0-&DD#7H('(% (>*(#)7N&*$%'( NTJ;BBBBBBBBBBBBBBBBBBBBBBBBBBBB88=

L$D$#()0(%C&CN&4H#7?-&\5(%BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8!!



Etude ITAB « Externalités de l�’AB » Novembre 2016 _

!" ��#$%%&'��("$)*+" ��'," ��-$.*" ��&/��0*1.2#��3&&4)��0+&0"+.56����
7%5��")'2($'") ��82..��1" ��)*19"#'��'&��&%3&2%3��#&%'")'��$%4��42)0*'"6����

:,"+" ��2)��%&��("$%2%3/*.��#&((&% ��-$.*" ��/&+��0*1.2#��3&&4)��',+&*3,&*' ��;*+&0"6��

<6��="$+#"��>?@@AB



Etude ITAB « Externalités de l�’AB » Novembre 2016 <

I)*#4'50*&4)

U7\5(%*&4)'( ZN7] C&4(* '( %(%Z$O7N57*&4)%]G(%*5) %5i(*$6&)(66()* ?4N&*&\5(G(* 5) 4Ci(* '(
04)*#4O(#%(%BU(%7**()*(% %40&$*7N(%%4)*() (DD(*&6?4#*7)*(%04)0(#)7)* N(%()i(5> '( %7)*$(*
'W()O&#4))(6()*BU( '$O(N4??(6()* '( NT7H#&05N*5#(C&4N4H&\5(PJ;RO&%(` #$?4)'#( ` N7'(67)'(
Z$N7#H&(] '(% 0&*4.()%G&)*$H#7)*'(% 7%?(0*%()O&#4))(6()*75> (* %40&75>75 '(N` '( %&6?N(%
?#4'5&*%PF.NO7)'(#(* 7NBG!^^=RBIN(>&%*(C(N(* C&() '(% '$C7*%75*45# '(% ?(#D4#67)0(%
P()O&#4))(6()*7N(%G%40&7N(%lR'( ZN7C&4] 046?7#$(%̀ 0(NN(%Z '5 04)O()*&4))(N]G(* #7??4#*$(%
` N7?#4'50*&4)\5W(NN(H$)V#(BU7*-$67*&\5( '(% C$)$D&0(%?45# N7%40&$*$'( N7?#4'50*&4)
C&4N4H&\5((%*#$05##()*(+&N%T7H&*'(% (>*(#)7N&*$%?4%&*&O(%P4576$)&*$%R'( NTJ;BIN. 7 (>*(#)7N&*$
N4#%\5(NT70*&O&*$'( ?#4'50*&4)'T5) 7H()* 7 5)( &)DN5()0(%5#N(C&()Y*#('T5) 75*#(%7)%\5W7505)
)( #(c4&O(45 )( ?7.( 5)( 046?()%7*&4)?45#0(* (DD(*B

;6 9%##%3"7-( )3"$(<$( =3-%$%+&(($ %"#$%$&$%3""(-

F5&*(̀ 5)( &)*(#?(NN7*&4)75 F$)7*G() i5&)!^8=GN(/&)&%*#('( NT7H#&05N*5#(G'( NT7H#47N&6()*7&#((*
'( N7D4#Y*GF*$?-7)( U(X4NNG7 ?#4?4%$5)( 6&%%&4)'$'&$( ` N7\5(%*&4)'(% Z76$)&*$%'( NTJ;]BQ)
)4O(6C#(G&N7 $*$ '$0&'$ '( 04)D&(#NT$*5'(̀ NTI,J;G7O(0'(67)'( ` NTIELJ'( 64C&N&%(#'(%
0-(#0-(5#%?45#7??5.(# NTI,J;BU( !h i7)O&(#!^8_G5)( N(**#('( 04667)'( Pi4&)*(() J))(>(R (%*
()O4.$( ` NTI,J;G(* 5) 045##&(#(%*7'#(%%$̀ NTIELJNT&)O&*7)*` %45*()&#NTI,J;'7)% N(07'#( '(
NT7004#'\5& N&(N(%'(5> 4#H7)&%6(%BU( #7??4#*7 $*$ #(6&%N(8h i5&NN(*!^8_ 75 /&)&%*V#(Bb)(
#(%*&*5*&4)4DD&0&(NN(7 $*$4#H7)&%$(N(8^ 40*4C#(75 /&)&%*#(G(* 5) 04NN4\5('( #(%*&*5*&4)?5CN&\5(
4#H7)&%$(N(!= )4O(6C#(B

;( )3"$(<$( #)%("$%>%+&(7,(# )3""6%##6")(#5$68-%(#)3")(1"6"$ -(# =(1>3196")(#
("?%13""(9("$6-(#@#3)%6-(#@5)3"39%+&(#,( -A/2

U(%?(#D4#67)0(%?N5#&(NN(%%4)*75 0m5#'(% $O7N57*&4)%65N*&0#&*V#(%'(% %.%*V6(%7H#&04N(%B2(%
*#7O75>?#$0$'()*%4)* 6&%() $O&'()0( N(%04)*#&C5*&4)%?4%&*&O(%'( NTJ;() *(#6(%'( 04)0&N&7*&4)
'(% ()i(5> '( '5#7C&N&*$Be) ?(5* 0&*(#NT45O#7H(+ZJ; (* Q)O&#4))(6()*G'(% ()i(5> 04)O(#H()*%]G
?#4'5&*'7)% N(07'#( '(% *#7O75>'5 L/, 2$OJ; PXN(5#.(* 7NBG!^88RBb) *#7O7&N'( %.)*-V%(?N5%
#$0()* 7 $*$?#4'5&*?7#NTIELJ() !^8a Pf5.467#' (* 7NBR%5#N(%?(#D4#67)0(%65N*&?N(%'( NWJ;G75
'(N` '( NT()O&#4))(6()*BS( #7??4#*G\5&7 D7&*NT4Ci(*'( 04)*#4O(#%(%8G04)0N57&*` 5) C$)$D&0('(
NTJ;() *(#6(%'T5*&N&%7*&4)'T$)(#H&('&#(0*((* &)'&#(0*(G'T(75 (* '( ?-4%?-4#(G'( \57N&*$'(% %4N%G
'( NW(75(* '( NW7&#G(* '( ?#$%(#O7*&4)'( N7C&4'&O(#%&*$B"45# N(%?(#D4#67)0(%%40&7N(%'( NTJ;G%&N7
\5(%*&4)'( NT700(%%&C&N&*$75>?#4'5&*%C&4G() #7&%4)'( ?#&>?7#D4&%$N(O$%P'7)%0(#*7&)%0&#05&*%RG7
$*$%45N&H)$(GN(%C$)$D&0(%'( NTJ;4)* $*$&'()*&D&$%G)4*766()* () *(#6(%'( 0#$7*&4)'T(6?N4&%G
(* 'T7)0#7H(*(##&*4#&7NB

"45# N7\57)*&D&07*&4)'(% (>*(#)7N&*$%P87RG)45%)45%7??5.4)%%5#NT$*7*'(% 04))7&%%7)0(%'7)% 0(
#7??4#*'( !^8a 75\5(N4)* 04)*#&C5$'( )46C#(5> 0-(#0-(5#%BIN)T$*7&*?7%\5(%*&4)'( #(D7&#(&0&
'(% %.)*-V%(%C&CN&4H#7?-&\5(%'$i` ?#4'5&*(%BE45%7O4)%7i45*$'(% #$D$#()0(%?N5%#$0()*(%G\5&
4)* ?(#6&%'T7??4#*(#'( )45O(NN(%04))7&%%7)0(%G(*@45'W7C4#'(#'(% 7%?(0*%046?N$6()*7&#(%

8 E45%)( N(%#7??(N4)%?7%N`G67&%4) ?(5* %(#$D$#(#̀+-**?+@@&)%*&*5*B&)#7BD#@/&%%&4)%@Q0N7&#(#N(%
'(0&%&4)%@Q*5'(%@,45%N(%'4%%&(#%@U7H#&05N*5#(C&4N4H&\5(() '(C7*
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75>#$%5N*7*%'$i` 6&%() 7O7)*N4#%\5(0(N7)45%(%*7??7#54??4#*5)G?45#'(% ?4&)*%\5&)W7O7&()*
?7% $*$ '$O(N4??$%P)4*766()* ?7# #7??4#* 75> (>*(#)7N&*$%)$H7*&O(%'( NW7H#&05N*5#(
04)O()*&4))(NN(N&$(%` %4)5%7H('(% &)*#7)*%'( %.)*-V%(G() ?7#*&05N&(#?(%*&0&'(%RB

J5 '(N` '( N7\57)*&D&07*&4)'(% (DD(*%GN( *#7O7&N04)0(#)7)* N(%0-&DD#7H(%$04)46&\5(% '(%
(>*(#)7N&*$%P8CR(%*76C&*&(5>(* ?4%('( )46C#(5%(%'&DD&05N*$%6$*-4'4N4H&\5(%BQ) *(#6(% '(
%(#O&0(%GNT$O7N57*&4)$04)46&\5( '( N7C&4'&O(#%&*$() ?7#*&05N&(#(%*'(O()5( 5) '467&)( '(
#(0-(#0-( (* 'T(>?(#*&%(*#V%70*&DBJ 0(* $H7#'Gtout en se prêtant à l�’exercice du chiffrage
économique des externalités, on soulignera que le principe même de ces évaluations monétaires fait
débat P/7#&%(* 7NBG!^8_RB

S(**( 6&%%&4)G(* 0( 'T75*7)* ?N5%'7)% N(%'$N7&%*#V%045#*%&6?7#*&%G()*()' #()'#( 046?*( '(
04))7&%%7)0(%$*7CN&(%G(* &'()*&D&(#'(% 0-76?%*-$67*&\5(%?45#N(%\5(N%N(%04))7&%%7)0(%%4)*
()04#( N705)7&#(%BQNN()T()*()' ?7%7??4#*(#'(% ?#(5O(%&##$D5*7CN(%%5#'(% %5i(*%046?N(>(%G75>
?#4CN$67*&\5(%7#*&05N$(%()*#( (NN(%+N(%5i(*'(% (>*(#)7N&*$%(%*5) O7%*('$C7* ?45#NT7H#&05N*5#(
() H$)$#7NG?45#NT7H#&05N*5#(C&4() ?7#*&05N&(#B

;6 =3#$&1(-%5(B-A5?6-&6$%3"

IN%T7H&*'( ?45O4&#&)%*#5&#(0(%\5(%*&4)%'T$O7N57*&4)%HN4C7N(%(* 046?7#$(%'(% %.%*V6(%7H#&
7N&6()*7&#(%G(* '( N(5#%(>*(#)7N&*$%G(* '( ?4#*(#` 04))7&%%7)0('(% $N$6()*%?(#6(**7)* '(
0-&DD#(#$04)46&\5(6()* N(%'&O(#%C$)$D&0(%'( NTJ;B

IN)T(>&%*(%7)%'45*( ?7%'( %0&()0(Z )(5*#( ]G0-7\5( 0-(#0-(5# 7)7N.%7)*N(%D7&*%(* N(%'4))$(%
7O(05)( -&%*4&#(&)'&O&'5(NN((* 5)( *#7i(0*4&#(?7#*&05N&V#('7)% 0(#*7&)(%*-$67*&\5(%Be) '&#7
D70&N(6()*'T5) 0-(#0-(5# \5&7 *#7O7&NN$'( N4)H5(%7))$(% '5#7)* Z%5#] NTJ;\5T&N(%*Z67#\5$ ]G
(* \5T&N*#7O7&NN(Z?45#] NTJ;BI)O(#%(6()*G5) 0-(#0-(5# 7.7)* *#7O7&NN$%5#'(% %.%*V6(%
04)O()*&4))(N%%(#7'( D7&*04)%&'$#$64&)%̀ 6Y6( '( ?4#*(#5)( 7)7N.%(%5#N(%%.%*V6(%C&4B

e) ?45##7&*04)%&'$#(#\5( D7&#($O7N5(#N(%C$)$D&0(%'( NTJ;?7#5) I)%*&*5*'( NTJ;?4%(\5(%*&4)G
N7&%%(0#7&)'#(\5( 0(N5&0&)( %4&*?7%in fine &6?7#*&7NG$*7)* ` N7D4&%Zi5H( (* ?7#*&(?#()7)*( ] +
NT(>&H()0('( #&H5(5#%0&()*&D&\5()T() (%*\5T700#5(BE45%7O4)%G75*7)* \5( ?4%%&CN('7)% N(045#*
*(6?%'$'&$G04)*70*$'(% 0-(#0-(5#%(>?(#*%?45##()'#( 046?*( '( NT7O7)0(6()*'7)% 0-705) '(%
'467&)(%BS-705)( '(% %45%*-$67*&\5(%75#7&*C&()()*()'5 6$#&*$5) 7??#4D4)'&%%(6()*G0( \5(
)( 67)\5(#4)* ?7%'( #(N(O(#'(% %?$0&7N&%*(%BUT76C&*&4)7 $*$ '( 045O#&#5) H#7)' ?7)(N
'T(>*(#)7N&*$%(* '( ?(#D4#67)0(%G6Y6( %&)45%)T7O&4)%?7%'( #$D$#()0(%() 0( \5&04)0(#)( N(%
0-&DD#7H(%$04)46&\5(%'( 0-705)( 'T()*#( (NN(%B

C51%9:$1(,( -6)3996",(

U7 N(**#('( 04667)'( ?#$0&%7&*N(%Z76$)&*$%] P(>*(#)7N&*$%?4%&*&O(%R` 7C4#'(#G̀ %7O4&#
()O&#4))(6()*7N(%G%40&7N(%G(* $04)46&\5(%BE45%7O4)%%&H)7N$75 '$67##7H( '( NT$*5'(\5T75
%()%$04)46&\5(G&N)( ?(5* . 7O4&#'T76$)&*$%$04)46&\5(%GN7#()*7C&N&*$'(% ()*#(?#&%(%)T$*7)*
'( D7&*?7%5)( Z (>*(#)7N&*$]G67&%5)( ?(#D4#67)0('( NT70*('( ?#4'50*&4)B2( 6Y6(G N(?#&)0&?7N
?4&)* &)'&\5$ () %40&4$04)46&(GN70#$7*&4)'T(6?N4&%G)T(%* ?7%() *7)* \5( *(NN(5)(
Z (>*(#)7N&*$]G ?5&%\5T&N(>&%*(5) 67#0-$ '( NT(6?N4&BE45%7O4)%0(?()'7)* *()5 046?*( '(
NT7**()*(() 0( \5&04)0(#)( N(%&6?70*%%40&4$04)46&\5(%G() &)*$H#7)*5) O4N(*Z?(#D4#67)0(%
%40&4$04)46&\5(%]B

"7# 7&NN(5#%GN7N(**#('( 04667)'( )( 0&*7&*?7%(>?N&0&*(6()*N7%7)*$G4# &N%T7H&*C&() 'T5)(
(>*(#)7N&*$+ )45% NT7O4)%'4)0 &)0N5%('7)% N7 #(O5( '( N&**$#7*5#(G7&)%&\5( '7)% N(%
#(04667)'7*&4)% '( #(0-(#0-(%BU7%7)*$#(N(O7)*'( D70*(5#%()O&#4))(6()*75>G(* ?45O7)*Y*#(
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() N&()7O(0N(%&6?70*%%40&4$04)46&\5(%G)45%() 7O4)%D7&*5) 0-7?&*#(̀ ?7#*()*&V#(G()*#(
(>*(#)7N&*$%()O&#4))(6()*7N(%(* ?(#D4#67)0(%%40&4$04)46&\5(%B

D5961)*( 95$*3,3-30%+&(

E45%7O4)%D7&*-( )*3%<95$*3,3-30%+&(,A6"6-E#(1-(# (<$(1"6-%$5#,( -A/2 6& 1(061, ,( )(--(#
05"515(#=61-A601%)&-$&1(F "3" /2 G@,%$(H)3"?("$%3""(--(HI/JKLM"45# Z#$O$N(#] (* ?#()'#( ()
046?*( N(%'&DD$#()*&(N%'T(>*(#)7N&*$%G)45%7O4)%7)7N.%$N(%$N$6()*%'( N7N&**$#7*5#(%5#N(%
'&DD$#()*%O4N(*%%5&O7)*%+

8R S7#70*$#&%7*&4)'( NTJ;+ &N%T7H&*'( ?#$0&%(#\5(NN(%%4)*%(%?7#*&05N7#&*$%G(* 0( \5& N7
'&%*&)H5(?7##7??4#*̀ NTJSBE45%NT7O4)%'$D&)&̀ N7D4&%Ga minimaG?7#%4)07-&(#'(%
0-7#H(%\5& '$D&)&*5) 0(#*7&))46C#( '( 07#70*$#&%*&\5(%G67&%75%%&?7#'(% ?#&)0&?(%\5&
'$*(#6&)()* '(% *()'7)0(% () 0( \5&04)0(#)( N(%?#7*&\5(%6&%(%() m5O#(B

!R I'()*&D&07*&4)(* \57)*&D&07*&4)'(% (>*(#)7N&*$%&6?5*7CN(%̀ NTJSG(* () ?7#7NNVN(
&'()*&D&07*&4)(* \57)*&D&07*&4)'(% '&DD$#()*&(N%'T(>*(#)7N&*$%&6?5*7CN(%` NTJ;P6(%5#('(%
&6?70*%(* $*7CN&%%(6()*'(% 075%7N&*$%R+?#&%(() 046?*( 'T&)'&07*(5#%?45#07#70*$#&%(#5)
)&O(75'T(>*(#)7N&*$P`5)( $0-(NN((* 5) *(6?%'4))$%R1'$N&6&*7*&4)'(% (>*(#)7N&*$%P?N5%
45 64&)%'&#(0*(%RB

aR S-&DD#7H($04)46&\5( '( 0(%(>*(#)7N&*$%\57)' '(% #$D$#()0(%(>&%*()*P04g*%?N5%45 64&)%
'&#(0*%G?#&%(%() 046?*( '( *(6?4#7N&*$%?N5%45 64&)%N4)H5(%G$0-(NN(%04)%&'$#$(%RB

e) O&%57N&%('T4#(%(* '$i` N(%'&DD&05N*$%G?5&%\5T&ND75*'(% '4))$(% #4C5%*(%?45#?45O4&#?7%%(#`
NT$*7?(%5&O7)*(B"N5%4) 75#7'T&)0(#*&*5'(%%5#N(%$*7?(%?#$N&6&)7&#(%P?#40(%%5%C&4N4H&\5(%G
?-.%&\5(%G075%7N&*$%RG?N5%N(?7%%7H(O(#%N(0-&DD#7H($04)46&\5( %(#7'$N&07*B

N%#((" O&?1(($ 93E("# *&96%"#

UT$*5'(7 $*$04)D&$(̀ E7*70-7F75*(#(75G7H#4$04)46&%*(̀ NTI,J;BUTIELJ7 '$%&H)$/7#0 ;()4&*G
7H#4$04)46&%*(P04#(%?4)%7CN('5 SIJ;GS46&*$I)*(#)( '( NTJ;̀ NTIELJR0466( #$D$#()*IELJ
?45#7??5.(# N76&%%&4)B

2( )46C#(5> (>?(#*%%0&()*&D&\5(%4)* $*$04)%5N*$%G'7)% '&O(#%07'#(%BU(%*#7O75>4)* $*$%456&%
` '(5> #(?#&%(%75S4)%(&NF0&()*&D&\5('( NTJ;P75'$67##7H(GN(= D$O#&(#G(* O(#%N7D&)'( N76&%%&4)G
N(!< i5&)R?45##(05(&NN&#N(%7O&%(* #(04667)'7*&4)%'( %(%6(6C#(%Bb) 0(#*7&))46C#( 'T(>?(#*%
4)* $*$04)*70*$%&)'&O&'5(NN(6()*G?45#70*57N&%(#N(%#$D$#()0(%75 O5'(% '(#)&V#(%04))7&%%7)0(%
?#4'5&*(%BU(%#$%5N*7*%?#$N&6&)7&#(%'( NW$*5'(4)* $*$?#$%()*$%75SIJ; PS46&*$I)*(#)( '( NTJ;'(
NTIELJRGN(8_ i5&)G?45#$0-7)H(#%5#N(%'&DD$#()*(%*-$67*&\5(%045O(#*(%BQ)D&)G%45%NT&6?5N%&4)
'Tn(#O$f5.467#' P2&#(0*(5#F0&()*&D&\5(oJH#&05N*5#(o'( IELJR(* '( ;(#*#7)' F0-6&**P'&#(0*(5#
'( N72$N$H7*&4)` NTQ>?(#*&%(G` N7"#4%?(0*&O((* 75>Q*5'(%'( NTIELJRG5) %$6&)7&#(#$5)&%%7)*
\5(N\5(%0-(#0-(5#%7 $*$4#H7)&%$PN(!: i5&)RB

C-6",& 16==31$

"45# 7)7N.%(#N(%C$)$D&0(%'( NTJ;?7##7??4#*̀ NTJSG)45%7O4)%$*5'&$'7)% 5) ?#(6&(#*(6?%N(%
)&O(75>&6?70*%()O&#4))(6()*75> (* N(%)&O(75>'( %(#O&0(%%5??N$6()*7&#(%D45#)&%G?5&%)45%
7O4)%7)7N.%$N(%(>*(#)7N&*$%() *(#6(% '( %7)*$G(* ()D&))45%7O4)%*(#6&)$ ?7#N(O4N(*%40&4
$04)46&\5(B27)%0-705)( '(% #5C#&\5(%G)45%7O4)%?#40$'$` N7\57)*&D&07*&4)'(% &6?70*%G?5&%
75>0-&DD#7H(%$04)46&\5(%GN4#%\5('(% #$D$#()0(%(>&%*()*B

! Dans la suite, nous pourrons indiquer AB pour agriculture biologique et AC pour agriculture conventionnelle.
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Q>?(#*%04)%5N*$%(* #(N(0*(5#%

P<=(1$#)3"#&-$5#

N(981(# ,& J3"#(%-Q)%("$%>%+&(,( -./2 IJQ/2K7
(Recueil d�’avis et de recommandations sur le cadrage initial, le 5 février,
et sur une première version du rapport, le 27 juin)

/(.)7#' p(7) /7#0GIELJG"#$%&'()*'5 SFJ;
JC(07%%&%p4qNGIELJG,(0-)4N4H&('(% S$#$7N(%
;(#*-&(#S$N&)(G7H#&05N*#&0(
;(#*#7)' S.#&NGS()*#( L$H&4)7N'TI))4O7*&4)(* '( ,#7)%D(#*'( ,(0-)4N4H&(%7H#47N&6()*7&#(%PSLI,,R"JSJ
;4#'(75> S$N&7GS-76C#( 'WJH#&05N*5#('(% "7.%'( N7U4&#(
27O&'S-#&%*4?-(GI)%*&*5*F5?$#&(5#'T7H#&05N*5#((* 'T7H#47N&6()*7&#(PIFJLJRGJH#4)46&(
2(%0N75>246&)&\5(GIELJG2&O(#%&*$(* H$)46( '(% ?N7)*(%05N*&O$(%
250#4*S-#&%*&7)GIELJGr?&'$6&4N4H&(7)&67N(
p4%&()Q*&())(Gj(*JH#4 F5?SN(#64)*GF.%*V6(%'W$N(O7H(
U7&#4)2()&%GIEFQL/ P2L$6$#&*(RGE5*#&*&4)-567&)(
U76&)(SN7&#(GIELJGF40&4N4H&('5 '$O(N4??(6()*
U-4?&*(75X#7)c4&%G7H#&05N*(5#
/7#*&) X#7)c4&%GS-76C#( 'TJH#&05N*5#('(% ;450-(% '5 L-s)(
/450-(* S-#&%*&7)GJH#4076?5%e5(%*P"#$6$#&*(RGQ04)46&(#5#7N(
"7O&(p$#s6(GI)%*&*5*'( NWQN(O7H(PI2QUQR
F0-6&' e**4GX&;UX4#%0-5)H%&)%*&*5*Dt#C&4N4H&%0-()U7)'C75PXI;URGF5&%%(

C61$%)%=6"$#,A&"9%"%#59%"6%1(!R4/ ,5,%5I-( LSTUVTLUWVK7
(Recueil d�’avis sur une première version du rapport et recommandations)
f5.467#' n(#O$GIELJG2&#(0*(5#F0&()*&D&\5(oJH#&05N*5#(o
F0-6&**;(#*#7)'GIELJG2&#(0*(5#'( N72$N$H7*&4)` NTQ>?(#*&%(G` N7"#4%?(0*&O((* 75>Q*5'(%P2Q"QR
;7.#764HN5;7%7uGIELJ 2$?7#*(6()* F0&()0(%%40&7N(%G7H#&05N*5#((* 7N&6()*7*&4)G(%?70((* ()O&#4))(6()*
PFJQ!RGb)&*$QSe"b;
S7#?()*&(#JN7&)GIELJ 2$?7#*(6()* F0&()0(%%40&7N(%G7H#&05N*5#((* 7N&6()*7*&4)G(%?70((* ()O&#4))(6()*
PFJQ!RGb)&*$F/JL,
E(%6( ,-467%Gb/L IF"J I)*(#70*&4)%F4&N"N7)*J*64%?-(#( PIELJ@;4#'(75> F0&()0(%JH#4R
,-(#4)' eN&O&(#GIELJGU7C4#7*4&#(JH#4)46&((* Q)O&#4))(6()* PUJQR

N(981(# ,& J39%$5!"$(1"( ,( -A/2,( -A!R4/IJ!/2K 7
(Présentation de la mission et discussion lors de la réunion du CIAB du 16 juin)
,0-76&*0-&7)/7#0G2$?7#*(6()* F0&()0(%?45#NT70*&4)(* N('$O(N4??(6()* PFJ2RG04 '&#(0*(5#P7O(0/7#0
;()4&*R'5 SIJ;
"()O(#) F(#O7)(G2$?7#*(6()* F0&()0(%?45#NT70*&4)(* '$O(N4??(6()* PFJ2RG7)&67*#&0('5 SIJ;
;(NN4)F*$?-7)(G2$?7#*(6()* F0&()0(%?45#NT70*&4)(* N('$O(N4??(6()* PFJ2RGQ5#4?(@&)*(#)7*&4)7N
JC(07%%&%p4qNG2$?7#*(6()* S7#70*$#&%7*&4)(* $N7C4#7*&4)'(% ?#4'5&*%&%%5%'( NW7H#&05N*5#(PSQ"IJR
J)'#&O4)2&'&(#G2$?7#*(6()* F7)*$'(% ?N7)*(%(* ()O&#4))(6()* PF"QR
;7#7*75' X7C&())(G2$?7#*(6()* F0&()0(%?45#NT70*&4)(* N('$O(N4??(6()* PFJ2R
;&'7)(N p(7) "&(##(G2$?7#*(6()* f$)$*&\5( J)&67N(PfJR
S7C7#(*p70\5(%G2$?7#*(6()* F7)*$J)&67N(PFJR
S7&NN&7*(L$6.G2$?7#*(6()* ;&4N4H&((* 76$N&4#7*&4)'(% ?N7)*(%P;J"R
p457). SN7&#(G2$?7#*(6()* Q)O&#4))(6()* (* JH#4)46&(PQJR
3(%%(f5.4* Q667)5(NN(G2$?7#*(6()* 7N&6()*7*&4)n567&)( PJN&6nRG#(?#$%()*7)*N(%'$?7#*(6()*% IELJ
U7*#5DD(U75#(G2$?7#*(6()* F0&()0(%%40&7N(%G7H#&05N*5#((* 7N&6()*7*&4)G(%?70((* ()O&#4))(6()* PFJQ!R
"#70-( F4?-&(G2$?7#*(6()* "-.%&4N4H&(7)&67N((* %.%*V6(%'W$N(O7H(P"nJFQR
F7O&)&I%7C(NN(G2$N$H7*&4)` NTQ>?(#*&%(G` N7"#4%?(0*&O((* 75>Q*5'(%P2Q"QR
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P)*6"0(# %",%?%,&(-#6?() ,(# (<=(1$#7

;7)*4) eN&O&(#Gb)&O(#%&*$JO&H)4)G2$?7#*(6()* 'Tn.'#4H$4N4H&(
;7#45u&L4C(#*GIEFQL/G"-7#6704N4H&(G,4>&04N4H&(
;(NN4)F*$?-7)(GIELJ 2$?7#*(6()* FJ2Gb)&*$Q04'$O(N4??(6()*
;&NN()f&NN(%GSELFGb)&O(#%&*$"&(##((* /7#&( S5#&(Gb/L F&%.?-(
;45#H5(*2()&%GIELJG2$?7#*(6()* F"QGS()*#( '( C&4N4H&(?45#N7H(%*&4)'(% ?4?5N7*&4)%
2(D4%%(.X75%*&)(G;5#(75 Q)O&#4))(6()*7NGS466&%%&4)Q5#4?$())(
25?#7d"&(##(GIELJG2$?7#*(6()* FJQ!Gb)&*$F/JL,
2(%\5&NC(*/7#&4)GIELJ ,45N45%(F0-44N4DQ04)46&0%
2(O75>p$#s6(GS466&%%7#&7*f$)$#7N752$O(N4??(6()* 25#7CN(PSf22R
f5&NN(675',-467%GIELJGI)%*&*5*F4?-&7JH#4C&4*(0-
3(%%(f5.4* Q667)5(NN(GIELJGS()*#( '( L(0-(#0-( () $?&'$6&4N4H&(%(* C&4%*7*&%*&\5(%
U(040\/7#&(GX#7)0(JH#&/(#PXJ/R
E7?4N$4)(SN75'(GIELJG2$?7#*(6()* FJ2Gb)&*$Q04'$O(N4??(6()*
eNN&O&(#f5&NN756(GIELJG2$?7#*(6()* FJ2Gb)&*$Q04'$O(N4??(6()*
"7O&(p$#s6(GI)%*&*5*'( NTQN(O7H(PI2QUQR
L76C4N&)7d7,&)7GI)%*&*5*)7*&4)7N'( #(0-(#0-( () %0&()0(%(* *(0-)4N4H&(%?45# NT()O&#4))(6()* (*
NT7H#&05N*5#(PILF,QJR
L4'(* f5.G b/L IELJ bJ"j 'TQ04N4H&('(% &)O(#*$C#$%
,45?(* J))( U75#(GJ#O7N&%I)%*&*5*'5 j$H$*7N
j(#H)75' p(7) S-#&%*4?-(GSELFb)&O(#%&*$"7#&%IGS()*#( 'W$04)46&('( N7F4#C4))(

4(-()$(&1#

/ -.!R4/ ($ 6&JQ/2 7
U(%?7#*&0&?7)*%'5 %$6&)7&#('$'&$ ` NW$*5'(
U(%6(6C#(% '5 SFJ;
F7O&)&I%7C(NN(GIELJGSIJ;

/ -.!'/2 7
;4))4* F7C&)(G7'6&)&%*#7*#&0(I,J;
S#(%%4)S$N&)(G0-7#H$('( 6&%%&4)%0&()*&D&\5((* #$%(75
Q>?(#*4)S7*-(#&)(G(>?(#*( $N(O7H(%#56&)7)*%
X4)*7&)(U75#()0(G'&#(0*#&0(*(0-)&\5(G(* (>?(#*( H#7)'(%05N*5#(%G
U(0N(#0;N7&%(G(>?(#*D(#*&N&%7*&4)4#H7)&\5(
/7#0-7)' "7*#&0(G(>?(#*%5C%*7)0(%)7*5#(NN(%
L4&)%7#'J)*4&)(G(>?(#*$N(O7H(%64)4H7%*#&\5(%
j&'7NL4'4N?-(G(>?(#* \57N&*$'(% ?#4'5&*%(* *#7)%D4#67*&4)

X45##&$U7(*&*&7G0-7#H$('( 6&%%&4)#$%(75>(* O7N4#&%7*&4)G?45#%4)7??5&() '$C5* 'T$*5'(
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C"))&*+#")��121.2&3+$0,2D*")����

Les références ont été recherchées dans les bases de données bibliographiques internationales et
auprès d'experts scientifiques des différents domaines : 280 références ont été mobilisées.

L'étude s'appuie en priorité sur des synthèses 121.2&3+$0,2D*")��)#2"%'2/2D*"), dont des méta
analyses3, l�’étude rassemblant ainsi des travaux d�’agronomes, d�’écologues, de zootechniciens,
d�’épidémiologistes, de toxicologues, d�’économistes, de sociologues�…

L�’état de l�’art a englobé des travaux analytiques ainsi que des travaux systémiques.

Il faut souligner le caractère très inter disciplinaire du travail, étant donné le vaste champ des
thématiques couvertes, ainsi que les échelles (publications sur des processus à l�’échelle de quelques
m2 jusqu�’à des évaluations à l�’échelle monde). L�’étude a aussi mobilisé des )&*+#")�� 0.*) ��
2%)'2'*'2&%%".."): rapports produits par N(Commissariat général au développement durable (CGDD),
le Service de la statistique et de la prospective du ministère de l'agriculture PSSP), le Conseil général de
l'alimentation, de l'agriculture et des espaces ruraux PSfJJQLRGdes Agences de l'eau, l'Agence
sanitaire ANSES ou encore l'ADEME, ou des institutions européennes (EFSA), et internationales (OMS).
Nous avons pris en compte des références françaises et internationales, cependant, le poids du
contexte (pays, époque) dans les valeurs observées ou attribuées requiert une attention particulière,
par rapport à la pertinence d'un transfert à d'autres contextes ou d'une extrapolation.

3 Traitement statistique des rŽsultats d'une sŽrie d'Žtudes indŽpendantes sur une question donnŽe, visant ˆ dŽgager une conclusion 
globale gr‰ce ˆ l'augmentation du nombre de cas ŽtudiŽs. 
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!M ;(# )3"$3&1#,( -A5$&,(

JB Q>*(#)7N&*$%GJ6$)&*$%GF(#O&0(%+N(%04)0(?*%

WM P<$(1"6-%$5#

$B C"%4+"��-2)21.")��.") ��#&E')��2%4*2')��0$+��.$��0+&4*#'2&%��"' ��.$��#&%)&(($'2&%��

JB "&H45P8:9_RG() $*5'&7)* N(%04)'&*&4)%'7)% N(%\5(NN(%4) ?(5* 7%%5#(#N( 67>&656 '(
%7*&%D70*&4)75> &)'&O&'5%\5& 046?4%()* N7%40&$*$G6(* () 7O7)* N( #sN( '$*(#6&)7)* '(%
(>*(#)7N&*$%B
Q) (DD(*GNT5)'(% ?#4CNV6(%&6?4#*7)*%'( )4% %.%*V6(%7H#&7N&6()*7&#(%(%* N( Z),$42%3]
P"#&)0()G!^^!R : N(%)3X$#05"516&<%",&%$#=61-(# 6)$(#=1%?5#,( =13,&)$%3"@#3"$15=(1)&$5##&1
,(# ,5=("#(# =31$5(#=61 -6 J3--()$%?%$5I2&,0($ =&8-%)K@($ "( #3"$ =6# F ?%#%8-(#GMS(#*7&)%
$04)46&%*(%(%%7&()*'4)0 '( 15?5-(1-(# ?6-(&1#,( )(# )3"#5+&(")(#@6==(-5(# (<$(1"6-%$5#@'7)%
N( C5* )4*766()* '( 8R#$'5&#( N(%?4NN5*&4)%(* '( !R ?#$%(#O(#(* O7N4#&%(#N(%%(#O&0(%
()O&#4))(6()*75> (* %40&75>BS(**( 6(&NN(5#(?#&%(() 046?*( '(% (>*(#)7N&*$%H$)$#$(%O&%(`
'7O7)*7H(N(%Z&)*(#)7N&%(#] '7)% '(% 04g*%HN4C75>B

IN. 7 (>*(#)7N&*$N4#%\5(NT70*&O&*$'( ?#4'50*&4)'T5) 7H()* 7 5)( &)DN5()0(%5#N(C&()Y*#( 'T5)
75*#(%7)%\5W7505))( #(c4&O(45 )( ?7.( 5)( 046?()%7*&4)?45#0(* (DD(*BU(%7H()*%?(5O()* Y*#(
'(% +individus (salariés, riverains�…), structures humaines (autres entreprises, collectivités�…)Gle monde
en général (émissions de Gaz à effet de Serre, GES).
QNN(%?(5O()* Y*#(%=3#%$%?(#I3" =61-( 6-31# ,A695"%$5#K3& "506$%?(#7 %-E 6 ,3") ,(#
F 85"5>%)%6%1(#G3&,(# F ?%)$%9(#GM
U(%(>*(#)7N&*$%)( %4)* ?7%'&#(0*(6()* 6(%5#7CN(%?7# N( 04)%4667*(5#BU(%(<$(1"6-%$5#
"506$%?(#PO4&#D&H5#(8R?(5O()* ?$)7N&%(#0(#*7&)(%07*$H4#&(%'T7H()*%$04)46&\5(%45 N(C&()
Y*#(H$)$#7NG(* ?V%()*%5#N(%04)*#&C57CN(%P04g*%'(% ?4NN5*&4)%G'(% )5&%7)0(%G'(% (DD(*%%5#N7
%7)*$lRB"7# 04)%$\5()*G5) 0(#*7&))46C#( '( *#7O75>O&%(` N(%(%*&6(#?45##()'#( 046?*( '( 0(
\5( %(#7&()*'(% Z04g*%] 046?N(*%046?#()7)* '4)0 N(%Z04g*%%40&75>]B

"45# N(%(<$(1"6-%$5#=3#%$%?(#PO4&#D&H5#(8RG&N%T7H&*'( N(%?#()'#( () 046?*( () N(5#7**#&C57)*
5)( O7N(5#B;6 "3$%3",( 9&-$%>3")$%3""6-%$5,( -A601%)&-$&1(7 ?(#6&%'( #(04))7v*#(N(%(>*(#)7N&*$%
?4%&*&O(%'( NW7H#&05N*5#('7)% N7"JSG7O(0N76&%(() ?N70('( N(#&1(# 6013("?%13""(9("$6-(#
P/JQR &)*$H#$(%'7)% N(o%(04)' ?&N&(#o'$'&$ 75 '$O(N4??(6()* #5#7NG&)%*75#$?7#N7#$D4#6('(
8:::B
U7X&H5#(8 #(?#$%()*(%0-$67*&\5(6()* N(%'&DD$#()*(%(>*(#)7N&*$%?4%&*&O(%(* )$H7*&O(%BR3&#
)3"#%,513"#+&A&"#&1)13Y$,A(<$(1"6-%$5=3#%$%?(6%"#%+&A&"( 93%",1( (<$(1"6-%$5"506$%?(
1(=15#("$("$&" 85"5>%)(=3&1-6)3--()$%?%$5M

E45%7O4)%$H7N(6()*D7&*D&H5#(#N(%O4N(*%?45#N(%\5(N%&N. 7 5) 67#0-$ P(*\5&)( %4)*'4)0 ?7%
'(% (>*(#)7N&*$%G)4*766()* (6?N4&%RBE45%&)%*#5&#4)%*45*(D4&%N7\5(%*&4)'( NT(6?N4&() *7)* \5(
Z?(#D4#67)0(%] '(% %.%*V6(%G(* ?7#0(\5( N(0-s67H( H$)V#('(% 04g*%?45#N7%40&$*$B
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F23*+"��?6Représentation schématique des externalités positives et négatives que peut produire une exploitation
SES : Services Ecosystémiques ; SE Services Environnementaux

e) ?7#N(?7#D4&%75%%&'( D4)0*&4)%Z)4) 67#0-7)'(% ] '( NT70*('( ?#4'50*&4)BQ* 4) ?(5*
04)%&'$#(#NT(>&%*()0('( 0(%(>*(#)7N&*$%0466( 5)( %"#&>>%#6")(,& 961)*5 \5& )T&)*VH#(?7%
*45*(%N(%&)D4#67*&4)%N&$(%̀NT$0-7)H(%5#N(67#0-$ Pf5.467#'G!^^9RBU704)%4667*&4)?(5*G75
6Y6( *&*#(\5( N7?#4'50*&4)G&)'5&#('(% (>*(#)7N&*$%G()O&#4))(6()*7N(%G(* %40&7N(%B
Pour rappel, l�’idée d�’inscrire, dans un texte à valeur constitutionnelle, le 4+&2'��G��*%��"%-2+&%%"("%'��
)$2%��"' ��HD*2.21+H��date de 1970.
U(%(>*(#)7N&*$%?4%&*&O(%N&$(%̀ NT()O&#4))(6()*%4)* '(% %(#O&0(%()O&#4))(6()*75> PO4&#0&
'(%%45%R?#4'5&*%?7#NT7H#&05N*5#(MIN%%4)*75i45#'T-5&'7O7)*7H(?#&%() 046?*(B

1B ;I'"+%$.2'H)��"%-2+&%%"("%'$.")��J��0$))$3" ��K��4L*%��"%-2+&%%"("%'��D*2��
"%'&*+"��G��*%"��12&)0,M+"��D*2��"%3.&1"��N��>=$))"'O��PQ?QB����

E45%7C4#'(#4)%NT()O&#4))(6()* ` N7D4&%0466( #$0(?*70N('(% &6?70*%'(% 70*&O&*$%'(
?#4'50*&4)P04)%4667*&4)%(* &6?70*%%5#N(%#(%%45#0(%` 6&)&6&%(#+(75G7&#G%4NGC&4'&O(#%&*$G
$)(#H&(RG67&%)45% ?#4?4%4)%75%%&5)( O&%&4)'( NT()O&#4))(6()* () *7)* \5T$04%.%*V6(
?45#O4.(5#'( %(#O&0(%+NT()O&#4))(6()*(%*7N4#%Z&)*(#)7N&%$] 0466( D70*(5#'( ?#4'50*&4)G75
6Y6( *&*#(\5( N(*#7O7&NG(* N(07?&*7NlE45%046C&)4)%N(%'(5> 7??#40-(%G̀%7O4&#N7O&%&4)7%%(d
Z0N7%%&\5(] '( NT()O&#4))(6()*(>*(#)7N&%$G'7)% 5)( ?(#%?(0*&O('T76$N&4#7*&4)'(% ?#7*&\5(%75
%()%'( 93%",1(# ,5016,6$%3"#,(# 1(##3&1)(#I93%",1(# (<$(1"6-%$5#"506$%?(#KG67&%75%%&G0(NN(
'T5)( &)*(#)7N&%7*&4)'( NT()O&#4))(6()*G(* %7)4) '&%%40&7*&4)'( N7?#4'50*&4)0466( 0T(%*NT&'$(
67v*#(%%('( NT7H#4$04N4H&(PeNN&O&(#(* ;(NN4)G!^8^R '( D7c4)̀ #$DN$0-&#75%%&` NT4?*&6&%7*&4)'(%
%(#O&0(%B
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LM Q(1?%)(#5)3#E#$59%+&(#IQPQK@($ #(1?%)(#("?%13""(9("$6&< IQPK@

F(N4)Jd)7#(* "(##&(#S4#)(*GP!^^aRG&N(>&%*($13%#)3")(=$%3"#,& #(1?%)(F ("?%13""(9("$6- G7
8B=13,&%$,& )6=%$6-"6$&1(-7N(%%(#O&0(%()O&#4))(6()*75> . %4)*'$D&)&%0466( '(% %(#O&0(%
#()'5% ?7#N7)7*5#( ` NW-466(G)4) ?#4'5&*%?7#0(N5&0&P&N%T7H&*'(% #(1?%)(#5)3#E#$59%+&(#IQPQKG
'4)* NT$O7N57*&4)$04)46&\5( %(#$DV#(` NT$04)46&($04N4H&\5(Gecological economicsRB
!B(<$(1"6-%$5=3#%$%?(,( =13,&)$%3"7N(%*#7O75>'( IweS2Q%5#N(%76$)&*$%#5#7N(%P8::9R(* %5#N7
65N*&D4)0*&4))7N&*$'( NW7H#&05N*5#(P8:::R%W&)%0#&O()*'7)% 0(**( 04)0(?*&4)BU(%%(#O&0(%%(#$DV#()*
` '(% ?#7*&\5(%-567&)(%10( %4)*'(% %(#O&0(%#()'5% ?7#'(% ?(#%4))(%̀ 'T75*#(%?(#%4))(%BU(%
#(1?%)(#("?%13""(9("$6&< IQPK%4)*04)%&'$#$%0466( 5)( (>*(#)7N&*$?4%&*&O('( ?#4'50*&4)BIN
)T(%*?7%&)*()*&4))(NG67&%(%*&)'5&*?7# N(%?#7*&\5(%PNT$O7N57*&4)$04)46&\5( (%*0(NN('(
NT5)3"39%( ,( -.("?%13""(9("$ G;7564N(* e7*(%G8:hh).
aB-( )*69= ,( -.5)3"39%( ,(# #(1?%)(#+4) )4*( N(07#70*V#(&)*()*&4))(N'( N7D45#)&*5#('5
%(#O&0(1 NW76$N&4#7*&4)'( NW()O&#4))(6()*(%*&)*()*&4))(NN('5 ?4&)* '( O5( 'T5) ?#(%*7*7&#(
P(>(6?N(?4*7C&N&%7*&4)'( NT(75RB

$B R")��)"+-2#")��H#&)5)'H(2D*")��>S;SB��

D(# )6$5031%(#,( #(1?%)(#5)3#E#$59%+&(#
U( 64* Z%(#O&0(] (%*5*&N&%$` N7D&)'(% 7))$(% 8:<^ ?45#(>?#&6(#'7)% 5) 07'#( 5*&N&*7#&%*(N(%
7O7)*7H(%#(*&#$%'(% D4)0*&4)%$04N4H&\5(%G7D&)'( #()D4#0(#N(5#&6?4#*7)0(%40&7N(BQ) 8::<G
S4%*7)d77 ?#&%() 046?*( 8< D4)0*&4))7N&*$%+ '( N7#$H5N7*&4)'5 0N&67*G` N7?#4'50*&4)'(
)45##&*5#((* '( 67*&V#(%B
UT&6?4#*7)0('( NT(>&%*()0('T$04%.%*V6(%D4)0*&4))(N%() C4) $*7*(%*75 0m5#'(% 04)0N5%&4)%'5
/&NN())&56Q04%.%*(6J%%(%%6()*P/QJG!^^=R\5&?#4?4%(N7*.?4N4H&(%5&O7)*(+

S"+-2#")��4L$00+&-2)2&%%"("%'+() N&()7O(0N(%#(%%45#0(%'&#(0*(6()* (>?N4&*$(%?7#NT-466(
P)45##&*5#(G$)(#H&(G(75GlR
S"+-2#")��4" ��+H3*.$'2&%+() N&()7O(0N(%6$07)&%6(%#(%?4)%7CN(%'( N7#$H5N7*&4)'5 0N&67*G'(%
?4?5N7*&4)%'( #7O7H(5#%G'( N7?#$O()*&4)'(% &)4)'7*&4)%l
S"+-2#")��#*.'*+".) +() N&()7O(0N(%7%?(0*%#$0#$7*&D%G(%*-$*&\5(%G05N*5#(N%G%?&#&*5(N%G
S"+-2#")��4" ��)&*'2"%+() N&()7O(0'(% ?#40(%%5%\5&%4)*` N7C7%('5 D4)0*&4))(6()* '(% *#4&%
?#(6&(#%P?#40(%%5%\5& ?(#6(**()* &)'&#(0*(6()* NT(>?N4&*7*&4)'(% #(%%45#0(%)7*5#(NN(%+
D(#*&N&*$'(% %4N%G0.0N(%C&40-&6&\5(%G?4NN&)&%7*&4)RB

U(%$04%.%*V6(%04)*#&C5()*7&)%&)7*5#(NN(6()* ` N7D45#)&*5#('T5) H#7)' )46C#( '( %(#O&0(%
C$)$D&\5(%75>70*&O&*$%-567&)(%'4)* N7?#4'50*&4)7H#&04N(+
F(#O&0(%D45#)&%75>7H#&05N*(5#%+?4NN&)&%7*&4)G#$H5N7*&4)C&4N4H&\5('(% #7O7H(5#%GD(#*&N&*$'5 %4N
P(*6&)$#7N&%7*&4)'(% )5*#&6()*%RGD4#67*&4)(* %*#50*5#('5 %4N
F(#O&0(%D45#)&%̀ N704NN(0*&O&*$+ \57N&*$'( NT(75G\57N&*$'( NT7&#G#$H5N7*&4)'5 0N&67*G'(%
&)4)'7*&4)%G'(% '$0-(*%G%*40u7H('( 07#C4)(

Cette répartition est schématique puisque les agriculteurs bénéficient des services fournis à la
collectivité, en tant que citoyens, mais aussi en lien avec l�’activité de production (par ex. l�’atténuation
du changement climatique a des répercussions sur les rendements, les ravageurs émergents�…).

U( /QJ %45N&H)(+&A&""3981( )13%##6"$,A5)3#E#$:9(##3"$,5016,5# PN7XJe (%*&6(\5( !@a'(%
%(#O&0(%#()'5% ?7#N(%$04%.%*V6(%%4)*'$H#7'$%75 )&O(7564)'&7NR45 6()70$%?7#N(%70*&O&*$%
-567&)(%B2T75*#(?7#*N7,(96",( #3)%6-(=3&1&" ("#(98-( ,( #(1?%)(#-%5#B )(# 5)3#E#$:9(#
#A6))13Y$$H7N(6()*PF7NN(%(* 7NBG!^8_RB



Etude ITAB « Externalités de l�’AB » Novembre 2016 8<

P?6-&6$%3"($ )*%>>160(5)3"39%+&(,(# #(1?%)(#5)3#E#$59%+&(#7
UT$O7N57*&4)'(% FQF(%*'(O()5( 5) '467&)( '( #(0-(#0-( (* 'T(>?(#*&%(*#V%70*&DBIN(>&%*('(
H#7)'(% &)0(#*&*5'(%%0&()*&D&\5(%\57)* 75> #(N7*&4)%()*#( 5*&N&%7*&4)%'(% *(##(%GD4)0*&4)%
$04N4H&\5(%G(* %(#O&0(%$04%.%*$6&\5(%B"7# 7&NN(5#%G'( )46C#(5> 75*(5#%%45N&H)()*N7046?N(>&*$
'(% ?#40(%%5%$04N4H&\5(%G(* N(%&)*(#'$?()'7)0(% ()*#( D4)0*&4))7N&*$%$04N4H&\5(%B2(%7#C&*#7H(%
%4)*` D7&#(()*#( N(%%(#O&0(%$04%.%*$6&\5(%+04)%*#5&#('(% Z D7&%0(75>] 45 ZC45\5(*%] '(
%(#O&0(%$04%.%*$6&\5(%04)O(#H()*%PN(%%(#O&0(%4)* '(% (DD(*%\5& %(#()D4#0()*65*5(NN(6()*R
(*@45N(%4??4%&*&4)%()*#( %(#O&0(%G75%(&)'(% $04%.%*V6(%P'&%%(#O&0(%RPL40-((* 7NBG!^8_RB
J0*5(NN(6()* 5)( $*5'( )7*&4)7N(QXQFQPQO7N57*&4)D#7)c7&%('(% $04%.%*V6(%(* '(% %(#O&0(%
$04%.%*$6&\5(%R04)'5&*( ?7#N(/QQ/ P/&)&%*V#('( NTQ)O&#4))(6()*G'( NTQ)(#H&(G(* '( N7/(#R (%*
() 045#%(* '4&* ?(#6(**#( '( ?#$0&%(#N(%%(#O&0(%#()'5% () D4)0*&4)'(% $04%.%*V6(%BUTIELJ
#$7N&%(NT$O7N57*&4)'(% %(#O&0(%#()'5% ?7#NT5)'(% _ $04%.%*V6(%04)%&'$#$%GNT$04%.%*V6(7H#&04N(
PQXQFQQJRBS(?()'7)*G N(%64'(% '( H(%*&4)'(% $04%.%*V6(%PJ;GJSR)( %4)*?7%$*5'&$%0466(
$*7)* '(% ?7#76V*#(%'( O7#&7C&N&*$'( 0(%%(#O&0(%B

[57)* 75>$O7N57*&4)%$04)46&\5(%'(% FQFG(NN(%D4)*'$C7* +%&NT&)*$#Y*'T5)( ?#&%('( 04)%0&()0(
?7# NT7DD(0*7*&4)'( O7N(5#%(%* #$(NGN7N4H&\5(5*&N&*7#&%*((%* \5(%*&4))$(G(* 75 '(N`G N7
0466()%5#7C&N&*$%(?4%(G?5&%\5(N(%O7N(5#%'( N7C&4'&O(#%&*$(* '(% FQF%4)*?4N.%$6&\5(%G(*
\5T(NN(%#(H#45?()*'(% 6(%5#(%(* '(% ?#$D$#()0(%-$*$#4HV)(%P/7#&%(* 7NBG!^8_RB

S4)%*7)d7P8::<R7 N&O#$5)( ?#(6&V#($O7N57*&4)64)$*7&#('(% %(#O&0(%#()'5% ` NT-567)&*$?7#N(%
$04%.%*V6(%+%(%07N05N%04)'5&%()*` 5)( O7N(5#7))5(NN(64.())( '( aa ^^^ 6&NN&7#'%xbF %4&*!
D4&%N( "E; P"#4'5&*E7*&4)7N;#5*R 64)'&7NBS(% O7N(5#%G\54&\5( '$C7**5(% ?7# 0(#*7&)%
$04)46&%*(%G4)* $*$ 6&%(%̀ i45# () !^89 ?7#S4)%*7)d7\5& N(%?4#*( ()*#( WLZUUUB W[ZUUU
9%--%61,#\ ]QM

P)*(--(# (" ^(&7
U( C$)$D&0(&%%5'5 %(#O&0('( %$\5(%*#7*&4)'( 07#C4)( (%* N( 6Y6( \5(N \5( %4&*N( N&(5
H$4H#7?-&\5(4y &N(%*?#4'5&*BJ NT&)O(#%(GN(%%(#O&0(%N&$%` NT(75%4)*() H$)$#7NC(75045??N5%
N407N&%$%BU( ?$#&6V*#('T$*5'( ?(5* 7N4#%Y*#(#(%*#(&)*̀ NT$0-(NN('T5) %45%C7%%&)O(#%7)*G0( \5&
D70&N&*(NT&'()*&D&07*&4)'T70*(5#%'4)* N(%?#7*&\5(%%4)*%5%0(?*&CN(%'T&)DN5(#'&#(0*(6()* %5#N7
\57N&*$'5 %(#O&0(B27)%N(07%'( H(%*&4)'( ?4NN5*&4)%'&DD5%(%G&N%T7H&*'( C&()046?#()'#( N7
'&%*#&C5*&4)%?7*&7N(G'(% ?#(%%&4)%7)*-#4?&\5(%(*@45'(% ?#40(%%5%)7*5#(N%%5%0(?*&CN(%'( i45(#
%5#N7\57N&*$'( N745 '(% 67%%(%'T(75 04)%&'$#$(%̀NT7&'('( 64'VN(%7H#4-.'#4H$4N4H&\5(%B

1B R")��)"+-2#")��"%-2+&%%"("%'$*I��>S;B��

U7'&DD5%&4)'( N7)4*&4) '( FQF%W(%*70046?7H)$( 'W5)( 0(#*7&)(04)D5%&4)G()*#( N(%%(#O&0(%
écosystémiquesG#()'5% ` N7%40&$*$?7#N7o)7*5#(oG(* N(%#(1?%)(#("?%13""(9("$6&< PFQR@#()'5%
(5> ?7#'(% 7H()*%-567&)% '4)* N(%70*&4)%?(5O()* 04)%&%*(#` 67&)*()&#45 700#4v*#('(% FQFB

F(?* 0N7%%(%'( %(#O&0(%()O&#4))(6()*75> %4)*07*$H4#&%$(%'7)% N(%)$H40&7*&4)%&)*(#)7*&4)7N(%
PSEbSQ2G8::h 1e/SG !^^^R +(75 '(%*&)$(` N704)%4667*&4)-567&)( (* H(%*&4)'(% (75> 5%$(%G
?#4*(0*&4)'( NW7&#G?#4*(0*&4)'5 0N&67*G?#4*(0*&4)'( N7C&4'&O(#%&*$(* '(% ?7.%7H(%G()*#(*&() '5
%4NGH(%*&4)'(% '$0-(*%GN5**(04)*#( N(C#5&*B

;6 _/` ILUUaK-%(-6 "3$%3",( #(1?%)(("?%13""(9("$6- 6&< #(1?%)(#5)3#E#$59%+&(##3&1)(#
,A(<$(1"6-%$5#=3#%$%?(#IB =1%?%-50%(1K@($ 6&<=3--&$%3"#I(<$(1"6-%$5#"506$%?(#B15,&%1(K%",&%$(#
=61,(# 6)$%?%$5#,( =13,&)$%3"M
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U(%%(#O&0(%()O&#4))(6()*75> %4)*N(%(>*(#)7N&*$%?4%&*&O(%()O&#4))(6()*7N(%'( N7?#4'50*&4)
7H#&04N(G0T(%*̀ '&#( '(% C$)$D&0(%?45#N7%40&$*$H$)$#$%?7#N(%?#7*&\5(%6&%(%() m5O#(%5#N(%
$04%.%*V6(%?7#N(%?#4'50*(5#%B

#B R")��"I'"+%$.2'H)��)&%'��/&%#'2&%��4") ��%&+(")O��"' ��)&%'��+".$'2-")��

U(%)&O(75>'T(>*(#)7N&*$%'$?()'()* '( 0( \5&(%*04)%&'$#$0466( Z -A5$6$"3196- G,A&" 9%-%(&
(" ,(##3&#,&+&(- %-E6&16%$,5016,6$%3"6&,5$1%9("$,( -6#3)%5$5@($ 6&,(##&#,&+&(- %-E6&16%$
85"5>%)(=3&1-6#3)%5$5P,(##7%%4)G!^^!RBF&N7o%0&()0(oD45#)&*'(% $N$6()*%'W7??#$0&7*&4)'( 0(
\5( %4)*N(%$*7*%%45-7&*7CN(%'7)% N(%()%'( N7'5#7C&N&*$GN7D&>7*&4)'( )4#6(% #$%5N*(*45i45#%
'W5)( 04)%*#50*&4)%40&7N(B"7# (>(6?N(G() *(#6(% '( C&4'&O(#%&*$G0( \5&04)0(#)( N(%-7C&*7*%(*
7C#&%)7*5#(N%+̀ ?7#*&#'( \5(N)&O(75?(5* 4) 04)%&'$#(#\5( 0T(%*Z%5DD&%7)*] O4&#(Z4?*&67N] k

IN(%*'&DD&0&N('( D&>(#N(%O7N(5#%'(% '&DD$#()*%Z$*7*%)4#675> ]B e) ?(5* 0&*(#̀ 0(* $H7#'N(%
*#7O75>'( ;45N(75(* "4)* P!^89R\5&&NN5%*#()*0(**( '&DD&05N*$` '$D&)&#N(#(*45#75 « bon état »,
'7)% N(07%?7#*&05N&(#'( N72&#(0*&O(S7'#( %5#NTQ75P2SQRBQ) (DD(*GN(C4) $*7*04)'5&*` 7O4&#5)(
O&%&4)7%%(dD&H$(G4#75i45#'T-5&N7)4*&4) 'T$\5&N&C#((%*#(6&%(() 075%(?7#N(%$04N4H5(%G'7)%
5)( '&%05%%&4)'( N7)4*&4)'T Z$\5&N&C#(]G7O(05)( O&%&4)?N5%'.)76&\5(B
U(%(>*(#)7N&*$%%4)*$O7N5$(%() #$D$#()0(̀ 0(%)4#6(% (* 75>$*7*%0#$$%?7#N(%?#7*&\5(%'(
NW7H#&05N*5#('&*( o04)O()*&4))(NN(oPJSR1(--(# #3"$,3") 1(-6$%?(#@($ 95)6"%+&(9("$ 5?3-&$%?(#M

U(,7CN(758 ?#4?4%$?7#Q04S4)%5N*7)*%P!^88R0#4&%7)*(>*(#)7N&*$%?4%&*&O(%?#4?4%$(%?7#N(/QJ
PFA&)H*4)(* z7)HG!^^=RG(* (>*(#)7N&*$%)$H7*&O(%?#4?4%$(%?7#"#(**. (* 7NBP!^^^R&NN5%*#(N(D7&*
\5( N(%)&O(75>'( #$D$#()0(%4)*1(-6$%>#($ >3")$%3"#,(# "319(# ($ 1:0-(9("$6$%3"#B

R319(#
P<$(1"6-%$5#=3#%$%?(# P<$(1"6-%$5#"506$%?(#

L$H5N7*&4)'5 )&O(75'(% #&O&V#(%(* '(% )7??(%
PD7O4#&%7)*N7'&%?4)&C&N&*$() (75R

2$#$H5N7*&4)'5 )&O(75'(% )7??(%(* #&O&V#(%P64&)'#(
'&%?4)&C&N&*$() (75R

S4)%(#O7*&4)@#(%*75#7*&4)'( N7\57N&*$'( NT(75 Q75+'$*$#&4#7*&4)'( N7\57N&*$'( NT(75(* ?(#*( '(%
'&DD$#()*%5%7H(%PC4&%%4)G?Y0-(GC7&H)7'(R

F4N+N&6&*7*&4)(* 04)*#sN('5 #&%\5('T$#4%&4)
$4N&())((* -.'#&\5(

F4N+76?N&D&07*&4)'5 #&%\5('T$#4%&4)$4N&())((* -.'#&\5(

F4N+75H6()*7*&4)'( N7%$\5(%*#7*&4)S7#C4)( J&#+Q6&%%&4)'( fQF P6$*-7)(G4>.'(% 07#C4)&\5(%(*
)&*#&\5(%RS4)*#sN('(% $6&%%&4)%'( fQF

S4)%(#O7*&4)@#(%*75#7*&4)'( N7C&4'&O(#%&*$P%4N%G
#(%%45#0(%H$)$*&\5(%lR

2$*$#&4#7*&4)'( N7C&4'&O(#%&*$

/7&)*&() '5 )46C#( '( ?4NN&)&%7*(5#% 2&6&)5*&4)'5 )46C#( '( ?4NN&)&%7*(5#%

S4)%(#O7*&4)'(% 7C#&%G-7C&*7*%Gd4)(%'T46C#(% "(#*(%'T-7C&*7*%(* '&6&)5*&4)'5 )46C#( '( ?4NN&)&%7*(5#%

:$1."$* ��?. Les externalités environnementales positives versus négatives définies en fonction des normes

e) 6(%5#(7&)%&\5T$*5'&(#N(%(>*(#)7N&*$%?4%&*&O(%?#4'5&*(%?7#N76&%(() m5O#('( NTJ;)( ?(5*
Y*#(D7&*'7)% NT7C%4N5G67&%'4&*Y*#(D7&*() #(N7*&D?7##7??4#*̀ 5) #$D$#()*&(NBE45%75#&4)%?5 D7&#(
N(0-4&>'T$O7N5(#N(%(>*(#)7N&*$%'( NTJ;?7##7??4#*̀ 5)( D4#Y*?#&67&#(G45 ?7##7??4#*̀ 'T75*#(%
64'(% '( ?#4'50*&4)%?$0&D&\5(%P7H#&05N*5#('&*( ZC7%&)*#7)*%] 45 7H#&05N*5#(Z '( ?#$0&%&4)]G
(*0RBE45%7O4)%D7&*-( )*3%<95$*3,3-30%+&(,A6"6-E#(1-(# (<$(1"6-%$5#,( -A/26&1(061, ,( )(--(#
05"515(# =61 -A601%)&-$&1(F "3" /2 G@,%$(H)3"?("$%3""(--(HI/JK[ MIN%T(%*7H&'T&'()*&D&(#G'(
07#70*$#&%(#G'( \57)*&D&(#(* '( 0-&DD#(#'T5) ?4&)*'( O5($04)46&\5( N(%'&DD$#()*&(N%'T(>*(#)7N&*$%
()*#( J; (* JS ` ?7#*&#'( N7N&**$#7*5#(%0&()*&D&\5(B

9 Dans la suite, nous pourrons indiquer AB pour agriculture biologique et AC pour agriculture conventionnelle.
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"45# $0N7&#(#N(%?45O4&#%?5CN&0%G&N%(6CN()$7)64&)%?7#D4&%)$0(%%7&#('( #(045#&#` '(% 7)7N.%(%
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"45# 75*7)*G67NH#$0(**( '&O(#%&*$G-A/2 1(#$( %,("$%>%68-(B -6 >3%#)399( =13)(## ($ )399(
=13,&%$I=61-6 )(1$%>%)6$%3"K@)3"$16%1(9("$B ,.6&$1(#=13=3#%$%3"#)399( )(--(# #( 15>516"$B
-A60135)3-30%(I/--6%1(($ 2(--3"@LUW[KB

LM ]" )6*%(1,(# )*610(#+&%-6,%>>51(")%(@($ ,(# =1%")%=(#+&%,5$(19%"("$
,(# $(",6")(# (" )( +&%)3")(1"( ,(# =16$%+&(#

U(%%?$0&D&0&*$%67i(5#(% '( NTJ;G\5& N7'&%*&)H5()*'5 04)O()*&4))(NP6Y6( %&0(#*7&)(%D4#6(%
'T7H#&05N*5#(%04)O()*&4))(NN(%G)4) 0(#*&D&$(%J;G?(5O()* Y*#(?#40-(%'( NTJ;R%4)*N()4) #(045#%
75> ?(%*&0&'(%0-&6&\5(%'( %.)*-V%(G75> ()H#7&%7d4*$%6&)$#75>G75> ef/G (* 5)( 64&)'#(
5*&N&%7*&4)'T7)*&C&4*&\5(%G(* 'T7''&*&D%75 )&O(75'( N7*#7)%D4#67*&4)'(% ?#4'5&*%BJ 0(* $H7#'G4)
?(5* 0&*(#f45N(* P!^8!RG\5&?#$%()*(NTJ;0466( 5)( &))4O7*&4)\5&?#40V'( '5 Z#(*#7&*]B
/7&%G75 '(N`G&N)45%D75'#7#(H7#'(#75%%&N(%(DD(*%?N5%&)'&#(0*%\5( 0(**( )4) 5*&N&%7*&4)'(
?(%*&0&'(%0-&6&\5(%'( %.)*-V%((* '(% ()H#7&%7d4*$%6&)$#75>&)'5&* P#(04)D&H5#7*&4)'(%
?#7*&\5(%RBP" (>>($@-( 93%",1( 1()3&1#6&<%"$16"$#"5)(##%$(&"( =-&#016",( 6&$3"39%(MQ)7.7)*
64&)%'( ?4%%&C&N&*$%'( *#7&*(6()*%05#7*&D%75 #(H7#' '(% C&47H#(%%(5#%GN(%%.%*V6(%C&4%4)*
%45O()*64&)%%?$0&7N&%$%G(* 4)* '7O7)*7H( #(045#%75 *#7O7&NBe) ?(5* '&#( D&)7N(6()*\5W`N7
'$?()'7)0( 75>&)*#7)*%%(Z%5C%*&*5(] ?45#?7#*&(5)( '$?()'7)0( 75 *#7O7&N?N5%&6?4#*7)*(
P?45#?7#*&(G07#'(% &)*#7)*%GD&H5#7)*'7)% N7N&%*('(% ?#4'5&*%75*4#&%$%() J;G%4)*5*&N&%$%RB
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"7#7&NN(5#%GN7'&O(#%&*$P?N5%'T(%?V0(%(* '( O7#&$*$%(* 5)( ?N5%H#7)'( '&O(#%&D&07*&4)'(% 70*&O&*$%RG
%(046C&)(7O(05)( #(0-(#0-( ?N5%D#$\5()*( '( N&()%75>04)%4667*(5#%+N(%D&N&V#(%045#*(%%4)*
'7O7)*7H(6&%(%̀?#4D&*?7#N(%?#4'50*(5#%() J; PJH()0(;&4GLfJ !^8^RB;&() ()*()'5G N(%0&#05&*%
045#*%)( %4)*?7%NT7?7)7H('( NT7H#&05N*5#(C&41 &N)T() '(6(5#( ?7%64&)%\5( N7?N5%D4#*(
?#4?4#*&4)'( 0&#05&*%045#*%(%*5)( 07#70*$#&%*&\5('(% %.%*V6(%C&4B

"7# 7&NN(5#%G75 '(N` '( 0(**( 07#70*$#&%*&\5('( N7C&4\5& )T5*&N&%(Z?7%'( ]G45 Z?(5 '( ]GN(
#VHN(6()*'( NTJ;&)'&\5( +« Le mode de production biologique joue un double rôle sociétal : d'une
part, il approvisionne un marché spécifique répondant à la demande de produits biologiques émanant
des consommateurs ; et, 4T$*'+"��0$+'O��2.��/&*+%2'��4") ��12"%)��0*1.2#)��#&%'+21*$%'��G��.$��0+&'"#'2&%��4" ��
.T"%-2+&%%"("%'�� "' �� 4* ��12"%�rU'+"�� $%2($.�� $2%)2��D*T$*��4H-".&00"("%' ��+*+$. » PLVHN(6()*SQ
){ha9@!^^<RB

U( #VHN(6()*$)4)0( () (DD(*5)( N&%*('( ?#$04)&%7*&4)%%5#N7C7%('(% ?#&)0&?(%'T$04N4H&(G'(
%7)*$G'( %4&)G(* 'T$\5&*$BIN(%*%?$0&D&$\5T&N%T7H&*Zde préserver et de développer la vie et la fertilité
naturelle des sols, leur stabilité et leur biodiversité, de prévenir et limiter le tassement et l'érosion des
sols ; de réduire au minimum l'utilisation de ressources non renouvelables et d'intrants ne provenant
pas de l'exploitation ; de recycler les déchets et les sous produits d'origine végétale ou animale ; de
préserver la santé des animaux en stimulant les défenses immunologiques naturelles de l'animal et en
encourageant la sélection de races et de pratiques d'élevage appropriées ; de préserver la santé des
végétaux au moyen de mesures préventives, notamment en choisissant des espèces et des variétés
appropriées et résistantes aux nuisibles et aux maladies, en assurant dûment une rotation appropriée
des cultures, en protégeant les prédateurs naturels des nuisibles ; de pratiquer un élevage lié au sol ;
d'assurer un niveau élevé de bien être animal en respectant les besoins propres à chaque espèce »�…
R3&# "( 1(=13,&%#3"#=6# %)%-6 -%#$()39=-:$( ,( )(# 1()3996",6$%3"#MP--(# ?%#("$B
F (<6)(18(1 G-(# =13)(##&#60135)3-30%+&(#@"3$699("$ (" ?%#6"$-A6&$3"39%(@-(# 1()E)-60(#@-6
,%?(1#%$5@($ -(# 6,6=$6$%3"#6&<)3"$(<$(#M

e) #7??(NN(&0&\5( '&O(#%&D&07*&4)(* 75*4)46&( %4)*?#$0&%$6()*N(%'(5> ?#&)0&?(%%45N&H)$%
0466( $*7)* 750m5#'(% '$67#0-(% 7H#4$04N4H&\5(%?7#f5&NN45(* 7NBP!^8aRB
S(?()'7)*G 0(%#(04667)'7*&4)%G̀ NT&)O(#%('(% &)*(#'&0*&4)%(* N&6&*7*&4)%0&*$(%?#$0$'(66()*G
)( %4)*?7%*#7'5&*%() Z?4&)*%'( 04)*#sN(] '5 07-&(#'(% 0-7#H(%B"7# 04)%$\5()*G6Y6( %&0(%
?#&)0&?(%D4)*NTZ4%%7*5#(] '5 #VHN(6()*GN(%?#7*&\5(%%4)*-$*$#4HV)(%B,45*(D4&%G4) O(##7\5(
'(% *()'7)0(% 64.())(% %('$H7H()* \57)* ` 0(#*7&)%%(#O&0(%75 O5'( N76&%(() m5O#('( 0(%
#(04667)'7*&4)%G\5&)( %4)*?7%'(% ?#(%0#&?*&4)%B

"7# 04)%$\5()*G?45##$?4)'#( ` N7\5(%*&4)'(% (>*(#)7N&*$%G&N)45%?7#7v*&6?4#*7)*'T7)7N.%(#0(
\5(G O&7N7)4) 5*&N&%7*&4)'( ?(%*&0&'(%0-&6&\5(%P455)( 64&)'#( '$?()'7)0( '7)% N(07%'(%
()H#7&%6&)$#75>RGNT7H#&05N*5#(C&4+8R)T()H()'#( ?7%PN(%04g*%'( Z '$?4NN5*&4)%]G(* 75%%&N(%
&6?70*%%5#N7%7)*$-567&)(RG(* !R 0( \5T(NN(?#4'5&*'7O7)*7H( () N&()7O(0N(%?#7*&\5(%7H#4
$04N4H&\5(%6&%(%() m5O#(PC&4'&O(#%&*$GD(#*&N&*$'5 %4NlRB

bM J616)$51%#6$%3",( -6F _(19( 2%3>16"c6%#(G

E45%&)'&\54)%'7)% N(,7CN(75! N(%'4))$(% )45%?(#6(**7)* '( 07#70*$#&%(#N(%?#4'50*&4)%(* N(%
?7#*%'( %5?(#D&0&(%C&475 #(H7#''( N7%5?(#D&0&(*4*7N(PJH#(%*(@JH()0(;&4@eS!^8=RBE45%7O4)%
75%%&5*&N&%$N(%'4))$(% !^8^ P&%%5(%'5 L(0()%(6()* f$)$#7N'( NTJH#&05N*5#(GLfJ !^8^R 07#(NN(%
)45%?(#6(**()* 'T7O4&#5)( 046?7#7&%4)7O(0N(%0-&DD#(%04)0(#)7)* NT7H#&05N*5#(04)O()*&4))(NN(G
)4*766()* () 0( \5&04)0(#)( N()46C#( '( *#7O7&NN(5#%64.()% PO4&#%(0*&4)(6?N4&%RB"7# 7&NN(5#%G
)45%'4))4)% N( ?4&'%'(% '&DD$#()*(%05N*5#(%() J; (* () JSBQ) 64.())(G N7ZX(#6( ;&4
D#7)c7&%(] (%*C&()64&)%0$#$7N&V#(G\5( N7ZX(#6( 04)O()*&4))(NN(D#7)c7&%(]G(* () ?#4?4#*&4)
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'7O7)*7H(7#C4#&04N(G67#7v0-V#(GO&*&04N(G(* #&0-(() 05N*5#(%D45##7HV#(%(* ?#7&#&(%P?4N.05N*5#(%
$N(O7H(%RG(*

:$1."
$* ��
P. Par
t de
la
SAU
Bio
par
rappo
rt à la
SAU

totale, en fonction des cultures, et assolements respectifs AB et AC

`1%("$6$%3"$()*"%)35)3"39%+&(ILUWUK
/2 UTW R8 (<=-M

Q/] 93E
I*6K

d Q/] /2T/J

J5156-(#($ 3-53=13$560%"(&< ^ ha !a< h^
8 8 99h :! eWZd
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8 8 !a_ 99 bfd
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8 98< 8a eZZd
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8 8_h :9 Vd

`?%"#($ )6=1%"#@6&$1(#*(18%?31(# ^ !: a<! 99
8 8 8_9 <! eVVd

g(18%?31(#9%<$(# ^ != 8<= 8:
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C31)%"# ^ _ 8<^ _^
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h3-6%--(# ^ 898aa a<
8 _<_ a^ WSd

i16"%?31(#9%<$( ^ h =8< =:
8 !<h _= eSd

C13,&)$%3"#

C61$,( -6Q/] $3$6-(
(" /2
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(" LUWZj
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_16")( ("
LUWZjj(" LUWUj
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f#7)'(% 05N*5#(% 8G=| !G=| 9=| !8|
S5N*5#(%D45##7HV#(% 9G=| <G!|

9<| _=|
"#7&#&(% aG<| =G9|
U$H56(% aGa| 9G:| ^Gh| 8G_|
X#5&*% :G_| 88G=| ^Gh| !G_|
j&H)(% _G8| :G8| aGa| _|
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C3-E)&-$&1(@=3-E5-(?60(@6&$1(# ^ =___= <<
8 ! :!_ =9 LSd

R3" )-6##5(# ^ 8 ha: 88
8 8= 8_ e[Wd

'`'/; ^ 9<! ^^: =_
8 8<:_h =a

:$1."$* ��V6Nombre d�’exploitations, et Surfaces moyennes selon les OTEX, en AB et AC,
à partir des Données SSP

"7# 7&NN(5#%G4) )4*( '7)% N(,7CN(75aG\5(G %(N4)N(%e,Q~GN(%FJb 64.())(% J; (* JS %4)**#V%
'&DD$#()*(%G0( \5& ?4%('(% ?#4CNV6(%() *(#6(% '( 046?7#7&%4)PN(%%*#50*5#(%)( %4)*?7%N(%
6Y6(%G?7#04)%$\5()* N(%D4)0*&4))(6()*%%7)%'45*( )4) ?N5%RBST(%*N(07%() ?7#*&05N&(#?45#N7
07*$H4#&(Z -(#C&O4#(%6&>*(%] ?45#N7\5(NN(N(%!| 'T(>?N4&*7*&4)%J; 4)* '(% FJb 64.())(% '(
•?N5%'( 8<9| ?7##7??4#*75>(>?N4&*7*&4)%JS '( N7Z6Y6( ] 07*$H4#&(B
e) O(##7\5( 0(%*7&NN(%'T(>?N4&*7*&4)%*#V%'&DD$#()*(%?4%()* 75%%&'(% \5(%*&4)%() *(#6(%
'T7)7N.%(046?7#$( '(% 04)*#&C5*&4)%#(%?(0*&O(%` NT(6?N4&B

SB S7#70*$#&%7*&4)'(% 04)%4667*&4)%'T&)*#7)*%'4)* NTJ;%(?#&O(G
45 \5T(NN(N&6&*(

U(%#(0-(#0-(%?45#6&(5>$O7N5(#N(%#&%\5(%(* N(%&6?70*%&)'5&*%?7#NW5%7H('(% ?(%*&0&'(%%5#N(%
6&N&(5>(* %5#N(%-567&)%)$0(%%&*()*?N5%&(5#%$*7?(%+7R\57)*&D&(#N(%5*&N&%7*&4)%CR7)7N.%(#N(%
(>?4%&*&4)%#$(NN(%'(% (%?V0(%)4) 0&CN(%7O(0 NT5*&N&%7*&4)'( 6$*-4'(% 7)7N.*&\5(%%()%&CN(%
7??N&\5$(%75>6(%5#(%'( *(##7&)G(* 0R'$*(#6&)(# '(% (DD(*%%5#0(%(%?V0(%)4) 0&CN(%G$*7?( \5&
#(\5&(#*'(% $*5'(%'( *4>&04N4H&(%5#*45*5) ()%(6CN('T&)O(#*$C#$%45 '( O(#*$C#$%B
Q) 0( \5&04)0(#)( NT(>?4%&*&4)G&N%T7H&*'( '$0#&#('( D7c4)(>-75%*&O(N(%'(O()&#%(* N(%)&O(75>'(
04)*76&)7*&4)%'7)% N(%\57*#( 046?7#*&6()*%'( NW()O&#4))(6()*+N(%%4N%GN(%(75> P'( %5#D70((*
%45*(##7&)(%RGN(%?N7)*(%P*#7&*$(%(* )4) *#7&*$(%R7&)%&\5( NT7&#BS(%)&O(75>'( 04)*76&)7*&4)
'$D&)&#4)*'(% )&O(75>'T(>?4%&*&4)?45#N(%-567&)%B

2( N76Y6( 67)&V#(GNT5%7H('(% ()H#7&%7d4*$%'4&* Y*#(7)7N.%$%70-7)*\5( N(%D4#6(%7d4*$(%
%4)*65N*&?N(%G(* \5( N(0.0N('( NT7d4*((%*046?N(>(G7O(0'( )46C#(5%(%#$70*&4)%'T4>.'7*&4)
P)&*#&D&07*&4)RG(* '( #$'50*&4)P'$)&*#&D&07*&4)RB

WM R3" &$%-%#6$%3",( =13,&%$#=*E$3#6"%$6%1(#,( #E"$*:#(

$B ;)'2($'2&%��4") ��D*$%'2'H)��4" ��0")'2#24")��"%��9"*��"' ��4" ��.$��0+"))2&%��
0,5'&)$%2'$2+"��

U7X#7)0(G?#(6&(# ?#4'50*(5# 7H#&04N((5#4?$()G(%*N( '(5>&V6( ?N5%H#4%04)%4667*(5# '(
?(%*&0&'(%G7?#V%NWQ%?7H)(PX&H5#(!B7RBU4#%\5(NT4)#76V)( 0(**( 04)%4667*&4) '( ?#4'5&*%
?-.*4%7)&*7&#(%` NT-(0*7#('( FJb PX&H5#(!BCRGN7X#7)0()( %(%&*5(?N5%'7)% N(%?7.%'( *Y*(G67&%
0(%\57)*&*$%64.())(% ?7#-7 )( *#7'5&%()*?7%\5( NW&)*()%&*$'5 #(045#%75>?(%*&0&'(%+(NN(%
'$?()'()* C(75045? '(% o7%%4N(6()*%)7*&4)75>oPO&*&05N*5#((* 7#C4#&05N*5#(%4)* C&() ?N5%
04)%4667*#&0(%'( ?(%*&0&'(%\5( N(%%5#D70(%D45##7HV#(%RB
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F23*+"��P6��Ventes de produits phytosanitaires en 2013 : 10 premiers Etats membres de l'UE
(source : CGDD, 2015b). a) Quantités totales (Mt) ; b) Quantités (kg) par hectare de SAU

Q) !^8!G N(0-&DD#('T7DD7&#(%'( N7O()*( '(% ?(%*&0&'(%() X#7)0(%T$*7CN&*` 8G::6&NN&7#''T(5#4%G
04##(%?4)'7)*` 9G<| '5 0-&DD#('T7DD7&#('( 9!G! 6&NN&7#'%'T(5#4%PIEFQQ!^8aR '( N7ZX(#6(
X#7)0(] () ?#4'50*&4)%O$H$*7N(%B

Q) X#7)0(GN(%%(5N%0-&DD#(%'&%?4)&CN(%4)* N4)H*(6?%$*$ N(%O()*(%7))5(NN(%'$0N7#$(%?7#N(%
?#&)0&?7N(%D&#6(%?-.*4%7)&*7&#(%G?5CN&$(%?7#NTb)&4)'(% I)'5%*#&(%'( N7"#4*(0*&4)'(% "N7)*(%
PNWbI""R?45#N76$*#4?4N(BS(%'4))$(% 64)*#7&()* 5)( C7&%%('(% *4))7H(%O()'5%G67&%'4)*
NW&)*(#?#$*7*&4)$*7&*04)*#4O(#%$(BS466( NW7O7&*%45N&H)$NWQFS4o"(%*&0&'(%oP!^^=RG0(**( C7&%%(
#$%5N*7&*G?45#?7#*&('5 64&)%G'( NW$O4N5*&4)'(% ?#4'5&*%5*&N&%$%+N7%5C%*&*5*&4)'( )45O(75>
?#4'5&*%G*#V%70*&D%(* (6?N4.$%̀ '(% '4%(%*#V%D7&CN(%P\5(N\5(%H#766(%?7#-7RG̀ '(% ?#4'5&*%
?N5%7)0&()%G5*&N&%$%` '(% '4%(%?N5%$N(O$(%BUW(6?N4&'( 0(%)45O(NN(%%5C%*7)0(%&)'5&*'4)0 5)(
C7&%%('(% *4))7H(%G%7)%#$'50*&4) '( N7?#(%%&4)?-.*4%7)&*7&#(G(* '4)0 '(% #&%\5(%?45#
NW()O&#4))(6()*B

U704))7&%%7)0('( NW5*&N&%7*&4)'(% ?(%*&0&'(%7 $O4N5$G756&N&(5'(% 7))$(% !^^^G7O(0NW7'4?*&4)(*
N76&%(() m5O#('( NTI)'&07*(5#'( X#$\5()0( '( ,#7&*(6()* PIX,RG6&%75 ?4&)*75 27)(67#u '7)%
N(%7))$(% 8:h^BUTIX,(%*N7« somme des traitements appliqués, pondérés chacun par le rapport
entre la dose/ha et la dose d'homologation. Il est calculé à partir des enregistrements des traitements
effectués à la parcelle, et des doses homologuées répertoriées dans la base de données e phy anses».
IN?(#6(* '4)0 '( %466(# '(% ?#4'5&*%-464N4H5$%̀'(% '4%(%*#V%'&DD$#()*(%BF4) 7??N&07*&4)75>
'4))$(% '(% ()\5Y*(% o"#7*&\5(%05N*5#7N(%o'( !^^8 (* !^^_ PX&H5#(aR7 64)*#$ \5W&N)W(>&%*7&*?7%
'( C7&%%(H$)$#7N('5 #(045#%75>?(%*&0&'(%%5#N(%H#7)'(%05N*5#(%D#7)c7&%(%B
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F23*+"��V6Evolution de l'indicateur de fréquence de traitement (IFT) moyen
(Source : Agreste, enquêtes culturales grandes cultures, 2006 et 2011 ; traitement : SOeS 2014)

Q) !^^hGN(N7)0(6()* '5 ?N7)Q04?-.*4 '( #$'50*&4)'(% 5%7H(%'(% ?#4'5&*%?-.*4%7)&*7&#(%%W(%*
70046?7H)$ '( NW&)%*75#7*&4)'W5)( '$0N7#7*&4)'(% O()*(% '( ?(%*&0&'(%?7# N(%'&%*#&C5*(5#%
P0#$7*&4)'W5)( ;7%()7*&4)7N('(% '4))$(% '( O()*(%RG'4))$(% ` ?7#*&#'(%\5(NN(%%4)*07N05N$%N(%
&)'&07*(5#%'( %5&O&'5 ?N7)BS(%&)'&07*(5#%%4)*?#&)0&?7N(6()*+N7[FJ P[57)*&*$%'( F5C%*7)0(%
J0*&O(%R(* N(Ee2b PE46C#('( 24%(%b)&*$%R'7)% N(\5(NP0466( ?45#NWIX,RGN(%\57)*&*$%'(
0-7\5( %5C%*7)0(70*&O(%4)*#7??4#*$(%̀N(5#'4%( 'W-464N4H7*&4)B

U(%)4*(%'( %5&O&'5 ?N7)Q04?-.*4?#$%()*()*0-7\5( 7))$( NW$O4N5*&4)'(% '(5> &)'&07*(5#%BS(NN(
'( !^8= P&)*$H#7)*N(%'4))$(% '( !^89G(* ?7#5( () !^8_R 6(* 0N7&#(6()*() $O&'()0( 5)(
75H6()*7*&4)'( NW5*&N&%7*&4)'(% ?(%*&0&'(%PX&H5#(9RB

F23*+"��W6Evolution de l'utilisation des pesticides en France (Ecophyto, 2016) :
a) Quantités de substances actives (QSA) "usages agricoles" (tonnes) ; b) Nombre de doses unités (NODU) "usages agricoles"

JD&)'( N&%%(#N(%(DD(*%'( N7O7#&7C&N&*$&)*(#7))5(NN('(% 04)'&*&4)%0N&67*&\5(%P(*'4)0 %7)&*7&#(%RG
N(Ee2b ?(5* Y*#(64.())$ %5#'(% ?$#&4'(%'( *#4&%7)%HN&%%7)*(%BQ)*#(N(%?$#&4'(%!^^: !^8^
!^88 (* !^8! !^8a !^89G&N7 75H6()*$ '( 8!|B

!^^: !^8^ !^88 !^8^ !^88 !^8! !^8^ !^88 !^8! !^8! !^8a !^89
Ee2b bJ *#&())7N
P() 6&NN&4)%'W-7R

h^G! h8G! h=G^ h:G:

6K 8K
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J5 '(N` '(% DN50*57*&4)%&)*(#7))5(NN(%'( 04)%4667*&4)7%%40&$(%75>04)'&*&4)%0N&67*&\5(%G(*
'W(DD(*%'W7)*&0&?7*&4)'( 6(%5#(%#$HN(6()*7&#(%?45O7)*i45(# %5#N(%70-7*%GN7?(#%&%*7)0('W5)
#(045#%&6?4#*7)*75> ?(%*&0&'(%%W(>?N&\5(?7# N( 67&)*&() 'W4Ci(0*&D%'( #()'(6()* $N(O$%(*
'W&*&)$#7&#(%*(0-)&\5(%\5&H$)V#()*'(% #&%\5(%?-.*4%7)&*7&#(%D4#*%BUW7??7#&*&4)(* NW(>*()%&4)'(
#$%&%*7)0(%75>?#4'5&*%0-(d N(%(%?V0(%0&CN(%. 04)*#&C5()*$H7N(6()*B

;(# C(#$%)%,(#6&$31%#5#(" 2%3

E45%)T7O4)%?7%'( '4))$(% %?$0&D&\5(%%5#N(%04)%4667*&4)%'( ?(%*&0&'(%?7#N(%7H#&05N*(5#%()
C&4BU( 05&O#(G?7#(>(6?N(G#(?#$%()*(()O&#4)!G_| '5 *4))7H( *4*7N'(% ?#4'5&*%?-.*4%7)&*7&#(%
PF45#0(+JH#(%*(!^89RG67&%&N)T(%*?7%5*&N&%$?7#N(%%(5N%7H#&05N*(5#%C&4BIN() (%*'( 6Y6( ?45#
'T75*#(%?#4'5&*%P%45D#(G?.#V*-#(%lRB
E45%)( )$HN&H(4)%?7%NT5*&N&%7*&4)'( ?(%*&0&'(%75*4#&%$%'7)% N(07-&(#'(% 0-7#H(%C&4BJ 0(*
$H7#'G&ND75*%45N&H)(#\5( 0( 07-&(#'(% 0-7#H(%(%*() ?(#67)()0( #(O5(* 76()'$ ?45#%45%*#7&#(
'(% &)*#7)*%i5H$%N&*&H&(5>P#4*$)4)( ?7# (>(6?N(R '7)% N( 07'#( 'T5) ?#40(%%5%?(#67)()*
'T76$N&4#7*&4)B27)%0( 07'#(GNTI,J;?#4?4%(G() N&()7O(0NTIEJeG5) H5&'('T5*&N&%7*&4)'(% &)*#7)*%
5*&N&%7CN(%() C&4= PI,J;G!^89RG(* *#7O7&NN(` NT$N7C4#7*&4)'T7N*(#)7*&O(%B
S(#*7&)%&)*#7)*%?4%()*75i45#'T-5&()04#( '(% \5(%*&4)%'( ?7#N(5#&6?70*()O&#4))(6()*7N P(>B
05&O#(RG45 %7)&*7&#(P(>B";eRB

R"��#*2-+"��JST(%*NT$N$6()*N(?N5%?#4CN$67*&\5('7)% N7?#4*(0*&4)'(% 05N*5#(%() 64'( C&4N4H&\5(B
Q) (DD(*GN(05&O#()T$*7)*?7%C&4'$H#7'7CN(G0(N5&0&%T700565N('7)% N(%4N(* 0#$(5)( ?#(%%&4)%5#
N(%6&0#44#H7)&%6(%G0-76?&H)4)%(* 7)&675>\5& . O&O()*BU( fIF F4N'7)% N(07'#( '5 '&%?4%&*&D
L/[F PL$%(75'( /(%5#( '( N7[57N&*$'(% F4N%R&)'&\5( () ?7#*&05N&(#5)( D4#*(04)*76&)7*&4)()
05&O#('(% C7%%&)%O&*&04N(%P'$67##7H('(% 6(%5#(%() !^88RBb)( Q>?(#*&%(%0&()*&D&\5(04NN(0*&O(
(%*70*5(NN(6()*04)'5&*( ?7#NTIELJ?45#D7&#(N(?4&)*%5#N(%7N*(#)7*&O(%?4%%&CN(%B

R"��)&*/+" +27)%N(%4NGN(%45D#((%*4>.'$ () \5(N\5(%i45#%?7#'(% C70*$#&(%() %5ND7*(%G0( \5&()
D7&*5) $N$6()* )5*#&*&D%(04)'7&#(?45#N(%?N7)*(%B27)%NT7&#G&N?(5* 7O4&#5) &6?70*%5#N7D75)(
75>&N&7&#(0466( N(64)*#()* '(% #$%5N*7*%'( F75?-7)4#(* 7NBP!^^:RB

=XY��+U( "&?(#4).N;5*4>&'( 45 ";e (%*5) %.)(#H&%7)**#V%%45O()*(6?N4.$ '7)% N7D7C#&07*&4)'(%
&)%(0*&0&'(%G?45#75H6()*(# NT(DD&070&*$'(% *#7&*(6()*%P$H7N(6()*() %.)(#H&%7)*'(% ?.#V*-#(%
)7*5#(N%RBU( ";e %45NVO('(?5&%N4)H*(6?%5)( ?4N$6&\5(() C&4G07#&N(%*0N7%%$L!a L!9 L!=
P*4>&\5(?7#&)-7N7*&4)G?7#04)*70*7O(0N7?(75 (* () 07%'W&)H(%*&4)RG(* L9^ P(DD(*07)0$#4HV)(
%5%?(0*$+?#(5O(%&)%5DD&%7)*(%RGL=^@=aP*#V%*4>&\5(?45#N(%4#H7)&%6(%7\57*&\5(%G?(5*
()*#7v)(# '(% (DD(*%)$D7%*(%̀N4)H*(#6( ?45#NW()O&#4))(6()*7\57*&\5(RBUT700565N7*&4)
'7)% N(%%$'&6()*%(%*?4%%&CN(7O(0G?45# N( ";eG 5) (DD(*?4%%&CN('( %.)(#H&(7O(0
'T75*#(%046?4%$%*4>&\5(%?#$%()*%75?7#7O7)*'7)% N(%%$'&6()*%P;Lf/ !^^_RBU( SEJ;
O&()*'( O4*(#NT(DD(0*&O&*$'( %4)&)*(#'&0*&4)'T5%7H(() C&4̀ ?7#*&#'( !^8<B��

U( D7&*\5( a<| '(% 7H#&05N*(5#%() 04)O()*&4))(N?#())()* %5#*45*04)%(&N75?#V%'(% O()'(5#%
'T&)*#7)*%G04)*#( %(5N(6()* =| '(% 7H#&05N*(5#%() 7H#&C&4N4H&\5(G(%* $H7N(6()* 5) ?4&)*
&6?4#*7)*\5&#()O4&(̀ N7#$D4#6('5 %.%*V6('( 04)%(&N() ?#4'50*&4)7H#&04N(PS7#?()*&(#G8::=RB
Q) (DD(*G5) O()'(5# '( ?(%*&0&'(%(%*$O&'(66()* ?(5 &)0&*$̀76()(# N(%7H#&05N*(5#%` 5*&N&%(#'(%
?#7*&\5(%$04)46(% () ?(%*&0&'(%BS(**( #(N7*&4)?7#*&05N&V#(()*#( N(%'&%*#&C5*(5#%'T&)*#7)*%(* N(%
7H#&05N*(5#%(%*$H7N(6()* 5) D70*(5#'( Z O(##45&NN7H(] () '$D7O(5#'( NT7'4?*&4)'( ?#7*&\5(%
$04)46(% () &)*#7)*%B"7# 7&NN(5#%GNT&'$('(% D#(&)%Z 05N*5#(N%] ` NT7'4?*&4)'( ?#7*&\5(%
7N*(#)7*&O(%75> ?#7*&\5(%04)O()*&4))(NN(%*#45O( '(% 7#H56()*%'7)% N( D7&*\5( h<| '(%
?#4'50*(5#%() 04)O()*&4))(N%4)*&%%5%'5 6&N&(57H#&04N(04)*#( %(5N(6()* 9a| '(% ?#4'50*(5#%
() 7H#&C&4N4H&\5(PS7#?()*&(#(* ;7#C&(#G!^^=RB

5 http://www.itab.asso.fr/downloads/com-intrants/guide-protection-plantes6.pdf 
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1B <") ��0")'2#24")��'+M)��42-"+)��"' ��4") ��+2)D*")��'&I2#&.&32D*")��"' ��"%-2+&%%"("%'$*I��
-$+2H)��

;( #(&- 16%#3""(9("$ #&1-(# +&6"$%$5#)399(1)%6-%#5(#@3& #&1-(# "3981(# ,( ,3#(# ?(",&(#
IR`D]K 3& 6==-%+&5(#B -6 =61)(--( I!_'K@"( =(19($ =6#,( =1(",1( (" )39=$( -(# %9=6)$#,(#
#&8#$6")(#&$%-%#5(#M
U( L7??4#* "4*&(# (* 7NBP!^89R%45N&H)(N7 #$'50*&4) )4*7CN( '5 Ee2b '(% %5C%*7)0(%
?#4CN$67*&\5(%?45#N7%7)*$-567&)( 0N7%%$(%S/L 8J (* 8; P(DD(*07)0$#4HV)(G65*7HV)( 45
*4>&\5(?45#N7#(?#4'50*&4)7O$#$45 ?#$%56$?45#NW-466(RG'( _a| ()*#( !^^h (* !^8! '5 D7&*
'5 #(*#7&*'(% 64N$05N(%N(%?N5%'7)H(#(5%(%BIN() O7'( 6Y6( '(% %5C%*7)0(%0N7%%$(%S/L ! P(DD(*
07)0$#4HV)(G65*7HV)( 45 *4>&\5(?45#N7#(?#4'50*&4)%5%?(0*$?45#NT-466(RG\5&4)* '&6&)5$
'( a<| %5#N76Y6( ?$#&4'(BS(**( 76$N&4#7*&4)(%* *45*(D4&%̀ #(N7*&O&%(#BU7 0N7%%&D&07*&4)
*4>&04N4H&\5('(% %5C%*7)0(%70*&O(%7 $*$ #(O5( () !^89 P#VHN(6()*'&* oSU"oR1 NW7??N&07*&4)
P#$*#4%?(0*&O(R'( 0(**( )45O(NN(0N7%%&D&07*&4)G?N5%?#4*(0*#&0(G75>'4))$(% '&%?4)&CN(%'(?5&%!^^h
)( 6(* ?N5%() $O&'()0( '( C7&%%(P,7CN(759RB

:$1."$* ��W. Evolution des NODU entre 2009 et 2014 (Source : Ecophyto, 2016)

UT$N$6()*67i(5# (%*N("%?(6&,( $3<%)%$5'(% %5C%*7)0(%70*&O(%5*&N&%$(%G67&%$H7N(6()* '(%
D4#6(%0466(#0&7N(%?#4?4%$(%PN7*4>&0&*$?(5* Y*#( (>70(#C$(?7# N(%7'i5O7)*%RB2( ?N5%GN7
%*7C&N&*$'(% 64N$05N(%'7)% N(6&N&(5(* N7*4>&0&*$'(% 6$*7C4N&*(%&%%5%'( N(5#'$H#7'7*&4)%4)*
&6?4#*7)*%̀?#()'#( () 046?*(B
J&)%&GN(*4))7H( '(% 67*&V#(%70*&O(%04)%466$(%)T(%*75%%&\5( *#V%?7#*&(NN(6()*&)%*#50*&DGO4&#(
?(5 ?(#*&)()*G04)0(#)7)* N(%&6?70*%%5#NW()O&#4))(6()*+() (DD(*G&N?(5* . 7O4&#5) #(?4#*'(%
67*&V#(%70*&O(%0N7%%$(%,G,•G O(#%'(% 67*&V#(%70*&O(%*(NN(%\5( N(%45D#(?7# (>(6?N(G\5&
?(5O()* ?(%(#?N5%N45#'%P67%%(5*&N&%$(?7#-7RB̀" "( =(&$9(#&1(1 &"( 695-%316$%3"=3$("$%(--(
,(# =13>%-#5)3 $3<%)3-30%+&(#=61-( 8%6%#,(# $3""60(#M
U76&%(75 ?4&)*'( ?(%*&0&'(%0-&6&\5(%#$0()*%?(#6(* 'T() 5*&N&%(#?(5GO4&#(*#V%?(5G67&%)(
6(* ?7%` NT7C#&'T(DD(*%)40&D%%5#'(% 0&CN(%)4) O&%$(%G67NH#$N(5#%?$0&D&0&*$BUT75*#(?4&)*
04)0(#)( N7'&DD&05N*$'( N7'$*(0*&4) (* '5 '4%7H('(% %5C%*7)0(%70*&O(%\5&%(#(*#45O()*'7)% N(%
%4N%GN(%(75>GNT7&#G` '(% 04)0()*#7*&4)%*#V%D7&CN(%G0( \5& N&6&*(N7'(%0#&?*&4)'( N(5#'(O()&#
PS7NO(*(* 7NBG!^^=RB
,45*(% 0(%%5C%*7)0(%%4)*$04*4>&\5(%G67&%4) ?(5* %T7**()'#(` 5)( *#V%H#7)'( '&%?7#&*$'(%
(DD(*%?4*()*&(N%() D4)0*&4)'(% 0&CN(%64N$05N7&#(%(* '(% 64'(% 'T70*&4)?7#*&05N&(#%+&N)T. 7 #&()
'( 04665) ()*#( N(%(DD(*%'T5) -(#C&0&'('( H#7)'( 05N*5#(G&)-&C&*(5#'( N7?-4*4%.)*-V%('(%
O$H$*75>G(* 5) &)%(0*&0&'()(5#4*4>&\5(BS(%?#4'5&*%?(5O()* Y*#( *4>&\5(%̀ 045#*45 ` N4)H
*(#6(G 67&%'7)% N7?N5?7#*'(% 07%G&N)T. 7 ?7%'( #(N7*&4)$O&'()*( ()*#( N7*4>&0&*$-567&)( (*
NT$04*4>&0&*$B
IN(%*'4)0 (>*#Y6(6()* '&DD&0&N((* ?$#&NN(5>'( *&#(#'(% H$)$#7N&*$%() N767*&V#(Be) ?(5* ?7#
(>(6?N( ?()%(#\5T5) &)%(0*&0&'()(5#4*4>&\5(G'5 D7&*'( NT-464N4H&('(% 0&CN(%G%(#7?N5%*4>&\5(
?45#NT-466(GN(%O(#*$C#$%45 N(%7#*-#4?4'(%?#$%()*%'7)% NT()O&#4))(6()*\5T5) -(#C&0&'(45
\5T5) D4)H&0&'(10T(%*%45O()*O#7&G67&%&N. 7 '( )46C#(5%(%(>0(?*&4)%B2( 6Y6( 5) -(#C&0&'(
?#$%()*(#7H$)$#7N(6()* ?N5%'( #&%\5(%?45#N7DN4#(7\57*&\5( P7NH5(%R\5( 'T75*#(%?(%*&0&'(%
PQ%04"(%*&0&'(%G!^^=RBU(%(DD(*%'( ?(#*5#C7*&4)()'40#&)&())( %4)*4C%(#O$%?45#'(% 64N$05N(%
7??7#*()7)* ` '(% D76&NN(%'( ?(%*&0&'(%*#V%'&O(#%(%B
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#B Z%��2%42#$'"*+��2%'H3+$'"*+��4L2(0$#')��"%-2+&%%"("%'$*I��

I "n€ '( N76$*-4'( IE2Ife• (%*5) &)'&07*(5#\5&?(#6(* 'W$O7N5(#N(%&6?70*%'(% ?(%*&0&'(%%5#
NW()O&#4))(6()*̀ NW$0-(NN('( N7?7#0(NN(B;7%$%5#5) %.%*V6((>?(#*G&N?#()' () 046?*( N(%
07#70*$#&%*&\5(%'(% %5C%*7)0(%70*&O(%PFJRG'( N7?7#0(NN((* N(%04)'&*&4)%'W7??N&07*&4)BI "n€
$O7N5(N(%#&%\5(%'W()*#7&)(6()* O(#%N(%(75> '( %5#D70((* O(#%N(%(75> %45*(##7&)(%GN(%#&%\5(%
'( ?4NN5*&4)'( NT7&#(* 0(5>N&$%` N7'4%( '( ?(%*&0&'(7??N&\5$(BS-7\5( &)'&07*(5#O7#&('( ^ ` 8^G
N(%O7N(5#%%5?$#&(5#(%` < %&H)&D&7)*5) #&%\5(D7&CN(GN(%O7N(5#%046?#&%(%()*#( 9 (* < 5) #&%\5(
700(?*7CN(G(* N(%O7N(5#%&)D$#&(5#(%` 9 5) #&%\5(D4#*BUW7H#$H7*&4)'( 0(%&)'&07*(5#%D45#)&*N(
%04#(I "n€ %45%N7D4#6( 'W5)( )4*( %5#8^BU(%#$%5N*7*%?(#6(**()* 'W&'()*&D&(#'(% ?#7*&\5(%̀
#&%\5(?45#NW()O&#4))(6()*B

[5(N\5(% *#7O75>'( #(0-(#0-( 4)* 5*&N&%$I "n€G '7)% NT4Ci(0*&D'( ?#4'5&#( '(% #$D$#()0(%
046?7#$(%C&4@04)O()*&4))(NG)4*766()* () O&*&05N*5#((* () 7#C4#&05N*5#(4y N( )46C#( '(
*#7&*(6()*%G(* ?7#04)%$\5()* NT()i(5'T$04N4H&%7*&4)'(% ?#7*&\5(%G%4)*$N(O$%B

Q) 7#C4#&05N*5#(GI "n€ P7'7?*$?45#NT7#C4#&05N*5#(12(O&NN(#%(* 7NBG!^^=R7 $*$5*&N&%$?7#F75*(#(75
(* 7NBP!^8aR̀ ?7#*&#'( #(N(O$%'( 07N()'#&(#%'( *#7&*(6()*%() C&4(* () 04)O()*&4))(N+'(% O7N(5#%
64.())(% '( =Gh() C&4(* '( 9G!() 04)O()*&4))(N4)* $*$ 07N05N$(%BF5#N(%&*((>?$#&6()*7N'(
NTIELJ'( f4*-(#4)G N(%%.%*V6(%() Z7H#&05N*5#(#7&%4))$(] ?#$%()*()*NW&6?70*()O&#4))(6()*7N
N(?N5%$N(O$P?45#'(5> O7#&$*$%GJ#&7)((* /(N#4%(GNTI"n€ (%*` aRGN(%%.%*V6(%ZC7%&)*#7)*%]
%4)*N(%?N5%$04?(#D4#67)*%P?45#0(%6Y6(% O7#&$*$%GNTI"n€ (%*̀ <RG*7)'&%\5( N(%%.%*V6(%()
C&4G?$)7N&%$%?7#NW5*&N&%7*&4)'( 05&O#((* '( %45D#(G%(%&*5()*() %&*57*&4)&)*(#6$'&7&#(PI"n€ ` =R
PF&64)(* 7NBG!^88RB

Q) O&*&05N*5#(G'(% *#7O75>#$0()*%'( NTIXjPI)%*&*5*X#7)c7&%'( N7j&H)( (* '5 j&)R'4))()* N(%
#$%5N*7*%%5&O7)*%%5#5)( %*7*&4)(>?$#&6()*7N(%5&O&('(?5&%88 7)%+NTI"n€ (%*'( 9G9?45#N7
64'7N&*$O&*&05N*5#(#7&%4))$(G'( =G!?45#N764'7N&*$r04?-.*4G(* '( h ?45#N704)'5&*( C&4N4H&\5(G
\5&?#$%()*('4)0 N(6(&NN(5#I "n€ PS7-5#(N(* 7NBG!^8_RB

4B =+H)"%#"��4$%)��.") ��(2.2"*I ����

D6"#-A(6&
b)( $*5'( #$0()*( 7 0-(#0-$ ` 64'$N&%(#75)&O(7564)'&7NN704)*76&)7*&4)'(% 045#%'T(75 ?7#N(%
?(%*&0&'(%1N(%#$%5N*7*%&)'&\5()* \5( 9^| '(% 045#%'T(75 '( N7*4*7N&*$'( N7%5?(#D&0&(64)'&7N(
%(#7&()*04)0(#)$%B2T7?#V%N(%(%*&67*&4)%G()O&#4)9 6&NN&4)%'( *4))(% '( ?(%*&0&'(%%4)*
7??N&\5$%7))5(NN(6()* '7)% N(64)'(G 0( \5&04)'5&*` 5)( 64.())( '( !<^ H@-7PI??4N&*4G!^8=RB
U7?4NN5*&4)'&DD5%(P?(%*&0&'(%(* )&*#7*(%R'(% #(%%45#0(%() (75 (%*NW5)'(% ()i(5> 70*5(N%67i(5#%
6()*&4))$% '7)% N("N7)'( F75O(H7#'('(% #(%%45#0(%'T(75 () Q5#4?('( !^8! +N(%(DD(*%'( 0(**(
?4NN5*&4)%4)*'$%4#67&%O&%&CN(%'7)% *45%N(%Q*7*%6(6C#(%G(* N(%&6?70*%%4)*6(%5#7CN(%(*
H#7)'&%%7)*%BU(%?4NN5*&4)%'&DD5%(%7DD(0*()*7&)%&SUd ,(# ,%#$1%)$#*E,13016=*%+&(#7ZUd ,(#
96##(# ,A(6& ,( #&1>6)(($ bbd ,(# 96##(# ,A(6& #3&$(116%"(#B $16?(1#$3&$(-AP&13=(PeIQ75G
!^8=RB

Q) X#7)0(GN(%%5&O&%'( N7\57N&*$'( NT(7564)*#()* HN4C7N(6()*5)( *#V%)(**( #$H#(%%&4)'(%
?4NN5*&4)%&)'5%*#&(NN(%G'46(%*&\5(%(* 5#C7&)(%'(?5&%N70#$7*&4)'(% JH()0(%'( NT(75&N. 7 9^ 7)%G
96%#&" 6))13%##(9("$,(# =3--&$%3"#601%)3-(#G%75D'7)% 0(#*7&)(%#$H&4)%BS( 04)%*7*7 64*&O$
'(?5&%!^^< ?N5%&(5#%()H7H(6()*% '5 f#()(NN(%5#NT7H#&05N*5#(P#(%*#&0*&4)%'(% ?(%*&0&'(%G700#4&%
%(6()* '( N7FJb () J;G C7)'(% ()-(#C$(%G67&)*&() '5 045O(#*O$H$*7NRGN7C&4'&O(#%&*$Pd4)(%
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-56&'(%G*#76(%O(#*(%(* CN(5(%R(* NT(75P?#4*(0*&4)'(% 7&#(%'T7N&6()*7*&4)'(% 07?*7H(%RB/&%()
?N70(() !^^hGN(?N7)Q04?-.*48() X#7)0(O&%7&*$H7N(6()* ` N7#$'50*&4)'T5%7H('(% ?(%*&0&'(%`
-4#&d4) !^8hB /7NH#$ '( )46C#(5> '&%?4%&*&D%%500(%%&D%'( L(0-(#0-( (* 2$O(N4??(6()*
P)4*766()* Q04?-.*48RGN(%#$%5N*7*%%4)**#V%'$0(O7)*%PL7??4#*"4*&(#G!^89 1SfJQLG!^8=RB

Q) N&()7O(0N(%*(6?%N4)H%'( %$\5(%*#7*&4)'7)% N(%0-7v)(%*#4?-&\5(%GN(%#$%&'5%'( ?(%*&0&'(%
'7)% N(%$04%.%*V6(%%4)**#V%?#$%()*%+N7'$*(0*&4) '( ?(%*&0&'(%'7)% N(%)3&1#,A(6&(" _16")(
(" LUWW(#$ 05"516-%#5(@6?() =-&# ,( SUd ,(# =3%"$#,( 9(#&1( $3&)*5# PSDB()07#* ZU7
04)*76&)7*&4)?7#N(%?(%*&0&'(%'(% 045#%'T(75 () X#7)0(]RB

U704)*76&)7*&4)?7#N(%?(%*&0&'(%'(% 045#%'W(75() X#7)0(

Q) !^88GN7?#$%()0('( ?(%*&0&'(%7 $*$#(0-(#0-$( %5#! a_^ %*7*&4)%'( %5#O(&NN7)0('(% 045#%'T(75 ()
X#7)0(P'4)* 45*#( 6(#RBF5#0(%%*7*&4)%G() 64.())( +

_h| '(% ?4&)*%'( %5&O&?#$%()*()*5)( 04)*76&)7*&4)#(N7*&O(6()*D7&CN(G7O(0'(% 04)0()*#7*&4)%*4*7N(%
64.())(% &)D$#&(5#(%` ^G8‚H@N1

!aG=| '(% ?4&)*%%4)*046?#&%()*#( ^G8‚H@N(* ^G=‚H@N1
hG=|'(% ?4&)*%?#$%()*()*'(% 04)0()*#7*&4)%() ?(%*&0&'(%D4#*(%G%5?$#&(5#(%` ^G=‚H@N1
/4&)%'( 8| '(% ?4&)*%%4)*̀ '(% 04)0()*#7*&4)%*#V%D4#*(%G%5?$#&(5#(%` = ‚H@NB

"N5%?7#*&05N&V#(6()*G() 6$*#4?4N(+
==^64N$05N(%%4)*#(0-(#0-$(%'7)% N(%045#%'T(75G'4)* a<<%4)*'$0(N$(%7564&)%5)( D4&%1
<| '(% ?4&)*%'( 6(%5#()T4)* ?7%6&%() $O&'()0(N7?#$%()0('( ?(%*&0&'(%P04)*#(:| () !^8^R1
8:| '(% ?4&)*%?#$%()*()*?N5%'( !^ ?(%*&0&'(%P04)*#(8=() !^8^R1
9| '(% ?4&)*%'$?7%%()*N(%)4#6(%'( \57N&*$()O&#4))(6()*7N( D&>$(%?7#N72SQ_1
N(%?(%*&0&'(%N(%?N5%\57)*&D&$%%4)*+NTJ/"JGN(fN.?-4%7*(GNTJ*#7d&)('$%$*-.NB

"N5%?7#*&05N&V#(6()*G() /7#*&)&\5(Gf57'(N45?( (* L$5)&4)+
8=| '(% ?4&)*%'( 6(%5#()T4)* ?7%6&%() $O&'()0(N7?#$%()0('( ?(%*&0&'(%1
=| '(% ?4&)*%?#$%()*()*?N5%'( !^ ?(%*&0&'(%P04)*#(8=() !^8^R1
<9| '(% ?4&)*%'$?7%%()*N(%)4#6(%'( \57N&*$()O&#4))(6()*7N( () /7#*&)&\5( (* 8_| () f57'(N45?( 1
N(%?(%*&0&'(%N(%?N5%\57)*&D&$%%4)*+N(S-N4#'$04)(GN(n(>70-N4#40.0N4-(>7)(CY*7B

Données : Agences et offices de l�’eau, 2011 / Source : Contamination des cours d�’eau par les pesticides SOeS, 2013

S(**( 04)*76&)7*&4)(%*?#&)0&?7N(6()*'5( ` '(% -(#C&0&'(%() X#7)0( 6$*#4?4N&*7&)((* ` '(%
&)%(0*&0&'(%() 45*#( 6(#B S(#*7&)%?(%*&0&'(%G5*&N&%$%'( N4)H5('7*( (* &)*(#'&*%75i45#'T-5&G
?(#%&%*()*'7)% NT()O&#4))(6()*(* %4)*` NT4#&H&)('T5)( ?7#*&('( N704)*76&)7*&4)70*5(NN(P?7#
(>(6?N(GC&()\5T&)*(#'&*'(?5&%8::aGN(0-N4#'$04)((%**45i45#%N(?N5%\57)*&D&$+%7?#$%()0((%*
67%%&O(6()*#(N(O$(() !^88RB
P>>($)&9&-6$%>($ (>>($1($61,
;(# ,3""5(# 6""&(--(# ,( )3"#3996$%3",( =(#$%)%,(#"( =(19($$("$ =6#,( >6%1(,& -%("6?() -(#
=15#(")(# -A6""5( RMQ) (DD(*G'7)% 5) ?#(6&(#*(6?%GN(%?(%*&0&'(%?(5O()* Y*#(#(*()5%'7)% N(
%4NG0( \5&N&6&*(N704)*76&)7*&4)'(% (75>B"#4H#(%%&O(6()*GN(%%5C%*7)0(%O4)*%('$H#7'(# '7)%
N(%4NBe) ()#(H&%*#(()04#( 75i45#'T-5&N(%?#$%()0(%'( ?(%*&0&'(%&)*(#'&*%'(?5&%a^ 7)%G'5 D7&*'(
N7D4#*(#$67)()0( '( 0(#*7&)(%64N$05N(%BS(**( ?4NN5*&4)'T4#&H&)(-&%*4#&\5((%*)4) )$HN&H(7CN(
?7##7??4#*75>?4NN5*&4)%70*5(NN(%BST(%*N(07%?7#(>(6?N( '( NT7*#7d&)(PX&H5#(=RB

6 Directive Cadre sur lÕEau 
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UW7*#7d&)(G&)*(#'&*('(?5&%!^^aG(* ?N5%()04#( %4)?#&)0&?7N?#4'5&*'( '$H#7'7*&4)P2QJR
%4)*()04#( \57)*&D&$%G'7)% #(%?(0*&O(6()*8^| (* ?N5%'( a^| '(% ?#$NVO(6()*%BQ) (DD(*G
N(%*#&7d&)(%%4)*'(% 64N$05N(%?(5 %4N5CN(%'7)% NT(75(* ?4%%V'()*5)( H#7)'( %*7C&N&*$
0-&6&\5(BQNN(%%4)*7'%4#C$(%'7)% N(%4N?5&%6&H#()*?#4H#(%%&O(6()*O(#%N(%)7??(%B
UT7??N&07*&4)7))5(NN('( ?(%*&0&'(%?(5* '4)0 7O4&#'(% 04)%$\5()0(%%5#'5 64.()G O4&#(
'5 *#V%N4)H*(#6(B "7# 04)%$\5()*GN(?7%%7H(() C&4)( ?(#6(**#7 ?7%'T(6?Y0-(# 0(**(
?4NN5*&4)Z -&%*4#&\5(]B

D6"#-A6%1
2V%N('$C5* '(% 7))$(% !^^^G \5(N\5(%7%%40&7*&4)%7H#$$(%'( %5#O(&NN7)0('( N7\57N&*$'( NW7&#
PJ7%\7R4)* 6&%() ?N70('(% 076?7H)(%%?$0&D&\5(%'( 6(%5#( '(% ?(%*&0&'(%'7)% NW7&#B"#V%'W5)(
0()*7&)( '( %&*(%'&DD$#()*%4)* $*$$0-7)*&NN4))$%BU(%#$%5N*7*%&NN5%*#()*N7O7#&7C&N&*$'(% )&O(75>'(
04)0()*#7*&4)%\5& ?(5O()* Y*#( 6(%5#$%BIN%6(**()* 75%%&() $O&'()0( NW&)DN5()0('&#(0*( '(%
?$#&4'(%'( *#7&*(6()* 7H#&04N(%5#N(%04)0()*#7*&4)%4C%(#O$(%7&)%&\5( 0(NN('(% ?#7*&\5(%
?-.*4%7)&*7&#(%` ?#4>&6&*$'(% ?4&)*%'( 6(%5#(%B2(%'&DD$#()0(%%&H)&D&07*&O(%%4)*7&)%&4C%(#O$(%
%(N4)N(%*.?(%'( d4)(%7H#&04N(%+H#7)'(%05N*5#(%(* 0$#$7N(%G7#C4#&05N*5#(GO&*&05N*5#(l2(?5&%
!^^^G 889%5C%*7)0(%70*&O(%'&DD$#()*(%4)* $*$ '$*(0*$(% '7)% NT7*64%?-V#(G'4)* 0(#*7&)(%
&)*(#'&*(%'(?5&%'( )46C#(5%(%7))$(% P(>(6?N(+N&)'7)(RB
Q) X#7)0(G'5 D7&*'T5)( ?#&%('( 04)%0&()0(#$0()*( '( N7?4NN5*&4)'( NT7&#?7#N(%?(%*&0&'(%G'(
NT7C%()0('( )4#6(%'(% ?(%*&0&'(%'7)% NT7&#67&%75%%&'( N7'&O(#%&*$'(% 64N$05N(%70*&O(%5*&N&%$(%
(* '(% '&DD&05N*$%*(0-)&\5(% '( 6(%5#(G&N)W(>&%*(?7%75i45#'T-5&'( #$HN(6()*7*&4)%?$0&D&\5(
#(N7*&O(` N704)*76&)7*&4)'( NT7&#?7#N(%?(%*&0&'(%B

D6"#-(# 6-%9("$#
S4)0(#)7)* -.(<=3#%$%3"6&<=(#$%)%,(#=61-.6-%9("$6$%3"(" _16")(GN(%076?7H)(%'( 04)*#sN(?7#
N(%7'6&)&%*#7*&4)%P2fJU(* 2fSSLXR64)*#()* ?(5 '( '$?7%%(6()*%'( U/L < PU&6&*(/7>&67N('(

7 Les LMR ne sont pas des normes toxicologiques mais des teneurs que des bonnes pratiques phytosanitaires permettent de respecter. 

F23*+"��[6��Modélisation de l�’évolution des concentrations en atrazine en différents points du bassin versant
de la Vesle (affluent de l�’Aisne). Cet herbicide, très utilisé dans les cultures de maïs, est interdit

dans l�’Union Européenne depuis 2003. Pourtant, ses résidus resteront longtemps présents dans l�’environnement.
Source PIREN Seine, cité par Agence Eau Seine Normandie, 2014
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L$%&'5%R'7)% N(%?#4'50*&4)%6$*#4?4N&*7&)(%7O(05) *75>'( 8G8|G046?7#7CN(̀ 0(N5&'T75*#(%
Q*7*%'( NWbQBU(%(>?4%&*&4)%'( N7?4?5N7*&4)H$)$#7N(via NW7N&6()*7*&4)07N05N$(%'W7?#V%0(%
'4))$(% 04)'5&%()* NWJEFQF` &'()*&D&(#0466( ?#$%()*7)*'(% #&%\5(%< #$%&'5%'( ?(%*&0&'(%
P'&6$*-47*(GN&)'7)(G07#C4D5#7)G&67d7N&NG'&*-&407#C767*(%GD&?#4)&N(* )&04*&)(R?45#N(%#&%\5(%
0-#4)&\5(%G(* 8<%5C%*7)0(%?45#N(%#&%\5(%7&H5%B
J5 )&O(75(5#4?$()GN(#7??4#*QXFJ'( !^8_ P'4))$(% !^89R04)D&#6(\5( N(%#$%&'5%'( ?(%*&0&'(%
%4)*%&H)&D&07*&O(6()*64&)%?#$%()*%'7)% N(%?#4'5&*%C&4\5T() 04)O()*&4))(NG() )46C#(%'(
'$*(0*&4)%P8!| '(% 7)7N.%(%04)*#( 9= |R (* '( '$?7%%(6()* '( U/L P8G!| 04)*#( a|RBU(%
04)*76&)7*&4)%)( %4)*?7%)5NN(%() #7&%4)'( ?4NN5*&4)%'5 %4N-$#&*$(%(* '( NT(>?4%&*&4)75>
?5NO$#&%7*&4)%'( NTJSB

LM R3" &$%-%#6$%3",(# ("016%#6k3$5#9%"516&<

$B Z'2.2)$'2&%)��4" ��.L$\&'"��

U7X#7)0((%*N(?7.%'WQ5#4?(\5&04)%466( N(?N5%'W()H#7&%6&)$#75>7d4*$%G(* %(%&*5(?7#6&N(%
?7.%4y 0(**( 04)%4667*&4)?7#-(0*7#( (%*$N(O$(PX&H5#(_BRB

F23*+"��]6 Consommation d'engrais minéraux azotés en 2013 : 10 premiers Etats membres de l'UE
(source : CGDD, 2015b). a) Quantités totales (Mt d'azote) ; b) Quantités (t d'azote) par hectare de SAU

U7D(#*&N&%7*&4)7d4*$(i45( 5) #sN((%%()*&(N+(NN(04)*#&C5(̀ 75H6()*(# N70#4&%%7)0(O$H$*7N(7&)%&
\5( N7?#4'50*&4)7H#&04N(G*45* () 7.7)* 5) &6?70*%5#N7\57N&*$'(% ?#4'5&*%#$04N*$%BS(?()'7)*G
NT5*&N&%7*&4)'(% ()H#7&%6&)$#75>7d4*$%?7#N(%?N7)*(%?(5* Y*#(04)%&'$#$(0466( #(N7*&O(6()*
&)(DD&070(75 O5'(% \57)*&*$%7??4#*$(%+3" (#$%9(BZUd-( "%?(6&,(# =(1$(#BU7075%(?#&)0&?7N(
'( 0(**( D7&CN((DD&070&*$'T5*&N&%7*&4)'( NT7d4*((%*N&$(75>?(#*(%&6?4#*7)*(%'T7d4*(7664)&707N
?7# O4N7*&N&%7*&4)G(*@45'T7d4*( )&*#&\5(?7# N&>&O&7*&4)N4#%'( ?#$0&?&*7*&4)%$N(O$(%G7O(0 '(%
&6?70*%)$D7%*(%%5#NT()O&#4))(6()* '&#(0* P$6&%%&4)%'( H7d` (DD(*'( %(##(G?4NN5*&4)%'(%
7\5&DV#(%R45 &)'&#(0*P04g*$)(#H$*&\5('( D7C#&07*&4)'(% ()H#7&%RB
;(# (<)5,("$# ,A6k3$(("$16%"5#?(1# -(# 9%-%(&<6+&6$%+&(#3"$ ,(&< 31%0%"(#96^(&1(# PSf22
!^88G%5#N7C7%('(% 0-&DD#(%JH#(%*(!^^aR+
N(%$?7)'7H(%'W()H#7&%6&)$#75>G\5&%W$NVO()*` 98_^^^ *4))(% P`NT$0-(NN((5#4?$())(G 0( %4)*

886&NN&4)%'( *4))(% 'T7d4*(6&)$#7N\5&%4)*7??4#*$(%GF5**4)(* 7NBG!^88R1
N(%$?7)'7H(%'( D(#*&N&%7)*%4#H7)&\5(%&%%5%'(% '$i(0*&4)%7)&67N(%G(%*&6$%̀a^^ ^^^ *4))(%B

25 D7&*'5 07-&(#'(% 0-7#H(%GN(%7H#&05N*(5#%C&4)T5*&N&%()*?7%'T()H#7&%7d4*$%6&)$#75>(* %4)*
64&)%*#&C5*7&#(%'(% ()H#7&%6&)$#75>'( %.)*-V%(P&N%?(5O()* 5*&N&%(#N(?-4%?-4#(&%%5'( N7#40-(
?-4%?-7*$(RBIN%'$?()'()* () #(O7)0-( '(% 7??4#*%4#H7)&\5(%G(* N(%(>?N4&*7*&4)%%7)%$N(O7H(G

6K 8K
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\5&)W() ?#4'5&%()*?7%G'4&O()* %W()?#405#(#'7)% '(% $N(O7H(%G$O()*5(NN(6()*04)O()*&4))(N%B
U(%*#7O75>'( E4A7uB(* 7NP!^8aR&)'&\5()* \5( ?45#'(% (>?N4&*7*&4)%%7)%$N(O7H(GN(%*#7)%D(#*%
'( D(#*&N&*$'$?()'()* '5 04)O()*&4))(N?45#!a|G <a| (* =a| ?45#G#(%?(0*&O(6()*GNT7d4*(GN(
?-4%?-4#(G(* N(?4*7%%&56P`?7#*&#'( *#7O75>%5#*#4&%#$H&4)%7H#&04N(%RB

J5 '(N` '5 64&)'#( #(045#%75>()H#7&%6&)$#75>'( %.)*-V%(G&N7 $*$ 64)*#$ \5( N(%#4*7*&4)%
05N*5#7N(%?#7*&\5$(%() C&4%4)*̀ N7D4&%G() 64.())(G ?N5%N4)H5(%(* 07#70*$#&%$(%?7#5)( ?N5%
H#7)'( '&O(#%&*$'(% (%?V0(%05N*&O$(%PJ)HN7'((* 7NBG!^8=RBJ&)%&G&N%(6CN(\5( NW$O7N57*&4)'(%
?(#D4#67)0(%7H#4)46&\5(%G() 046?7#7&%4)'( 0(NN(%'(% %.%*V6(%04)O()*&4))(N%G'4&*%(D7&#(`
NW$0-(NN('W5) 0.0N(046?N(* '( #4*7*&4)G(* '4&* ?#()'#( () 046?*( $H7N(6()* N( )&O(75'(
D(#*&N&%7*&4)*4*7N(6&%() m5O#(B

L(H7)4N' (* 7NBP!^8_R%0-$67*&%()*PX&H5#(<RN(%0.0N(%'( NT7d4*(() C&4(* () 04)O()*&4))(N'(
D7c4)` #()'#( 046?*( '( NT&6?4#*7)0('( N7D&>7*&4)%.6C&4*&\5(() C&4G(* '( NT5*&N&%7*&4)'(%
?#4'5&*%#$%&'57&#(%4#H7)&\5(%GO(#%5%5)( D(#*&N&%7*&4)C(75045??N5%'$?()'7)*( '(% ()H#7&%
6&)$#75>B

F23*+"��̂ 6Importances des entrées et sorties d�’azote en a) Agriculture conventionnelle
et b) Agriculture biologique (Source : Reganold et al., 2016)

1B R")��2(0$#') ��)*+��.") ��(2.2"*I ��"' ��.$��)$%'H��

Q) !^8aGN(%%5&O&%'( 04)0()*#7*&4)%() )&*#7*(%4)* ?#$%()*$N(%#$%5N*7*%%5&O7)*%P/Q22QR+
a_ | '(% ?4&)*%'( %5&O&%4)*(>(6?*%'( 04)*76&)7*&4)
!! | '(% ?4&)*%%4)*?(5 04)*76&)$%+04)0()*#7*&4)%64.())(% () )&*#7*(%+8^ (* != 6H@N
98| '(% ?4&)*%4)* '(% 04)0()*#7*&4)%64.())(% () )&*#7*(%%5?$#&(5#(%` != 6H@N'4)* +

j WSd 7=3%"$#,3"$ -(# )3")("$16$%3"#93E(""(# #&=51%(&1(#B[U 90T-
j W@Ld 7=3%"$#,3"$ -(# )3")("$16$%3"#93E(""(# ,5=6##("$ WUU90T-

A noter : la norme de potabilité de l�’eau est de 10 mg de NO3 N/l aux Etats Unis contre 50 mg/l en France.

25 D7&*G'( N7046?N(>&*$'5 0.0N('( NT7d4*(GN(%D4#6(%7d4*$(%%4)*'&O(#%(%(* 4)* '(% &6?70*%
65N*&?N(%` '&DD$#()*%)&O(75>G̀N7D4&%() *(#6(%'T()O&#4))(6()* (* '( %7)*$-567&)( P*7CN(75=RB

J39=3#5# P"?%13""(9("$ Q6"$5
Ena ~ ~
Eea ~ ~
En9

• ~
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E '$?4%&*&4)
~ P70&'&D&07*&4)G
(5*#4?-&%7*&4)R

"7#*&05N(%En9
•@Eea ~

E! ^ ~
ed4)( ~ ~

:$1."$* ��[6��Impacts des formes azotées sur l�’environnement et sur la santé humaine
Source : Nutton et al., 2011

bM R3" &$%-%#6$%3",(# `iN

U( LVHN(6()* '( NTJ;N(%*&?5N(+« Les organismes génétiquement modifiés (OGM) et les produits
obtenus à partir d'OGM ou par des OGM sont incompatibles avec le concept de production
biologique ».

E45%&)'&\54)%&0&N(%04)%$\5()0(%'T5) 5%7H(̀ H#7)'( $0-(NN('(% ef/ P(*)4*766()* '(% ef/
*4N$#7)*%75 L45)'5?•G 0W(%*` '&#( 75 HN.?-4%7*(R75> Q*7*%b)&%\5& 4)* $*$ '4056()*$(% +
NT5*&N&%7*&4)'( O7#&$*$%H$)$*&\5(6()* 64'&D&$(%L45)'5? L(7'. &6?N&\5(NT5*&N&%7*&4)() H#7)'(%
\57)*&*$%'T5) 6Y6( -(#C&0&'(G()*#7v)7)* ` 64.() *(#6( NT7??7#&*&4)'( #$%&%*7)0(%0-(d N(%
7'O()*&0(%BUT(>?(#*&%(%0&()*&D&\5(04NN(0*&O(IELJ SELFj7#&$*$%O$H$*7N(%*4N$#7)*(%75>-(#C&0&'(%
Poj,noG!^88R#7??4#*(G%5#N(%07%'5 04*4)G'5 67ƒ%(* '5 %4i775>Q*7*%b)&%G\5( '(% ?#4CNV6(%'(
'$%-(#C7H(%4)*7??7#5%7?#V%\5(N\5(%7))$(% () %.%*V6(,n (* 4)* ()*#7&)$5) 700#4&%%(6()*
'(% \57)*&*$%'T-(#C&0&'(%5*&N&%$(%'7)% 0(%05N*5#(%P'4%(%700#5(%'( HN.?-4%7*((* #(045#%̀ '(%
-(#C&0&'(%046?N$6()*7&#(%RG\5&?(5O()* (>0$'(# N704)%4667*&4)'T-(#C&0&'(%5#N(%O7#&$*$%)4)
,n '7)% N(07%'5 04*4) (* '5 67ƒ%B
J5 '(N` '( NT75H6()*7*&4)'( N704)%4667*&4)'(% -(#C&0&'(%GN(%&*(A(('%0&()0(B4#H&)'&\5( \5(
?#V%'( !_^ ?4?5N7*&4)%#$%&%*7)*(%75 HN.?-4%7*(G7??7#*()7)* ` a= (%?V0(%G%4)*70*5(NN(6()*
'$)46C#$(%Pi5&NN(*!^8_RG(* ?7#6&N(%\5(NN(%5) H#7)' )46C#( N&$(%` NT5*&N&%7*&4)'5 ?70u*(0-)&\5(
Zef/ •HN.?-4%7*(]Pn(7?G!^89RB
"7# 7&NN(5#%GNT5*&N&%7*&4)'( 0( Z?70u] %(045?N7)*7O(0'( O7%*(%64)405N*5#(%G5)( '&6&)5*&4)'(
N7C&4'&O(#%&*$?(5* Y*#(4C%(#O$(̀ ?7#*&#'( \5(N\5(% (%?V0(%05N*&O$(%175>Q*7*%b)&%0( %4)*
'$%4#67&%:^| '5 67ƒ%G:^| '5 04*4) (* :a| '5 %4i7\5&%4)*ef/ PbF2JG!^89RB
Q)D&)GNT5*&N&%7*&4)'(% ef/ ?4%(N7\5(%*&4)?45#N(%7H#&05N*(5#%'( N(5#'$?()'7)0( 75>H#7)'%
H#45?(%%(6()0&(#%PO4N(*%40&4$04)46&\5(RB

[M N3%",1(#&$%-%#6$%3"#,A6"$%8%3$%+&(#@,A6"$%=616#%$6%1(#

UT5*&N&%7*&4)'(% 7)*&C&4*&\5(%() 6$'(0&)(% -567&)( (* O$*$#&)7&#(04)%*&*5()*5)( 7O7)0$(
%0&()*&D&\5(67i(5#( 75 ~~( %&V0N(G\5&7 ?(#6&%'( 046C7**#('( )46C#(5%(%67N7'&(%&)D(0*&(5%(%
C70*$#&())(%BZMais aujourd�’hui, la résistance aux antibiotiques constitue l�’une des plus graves
menaces pesant sur la santé mondiale : elle peut frapper n�’importe qui, à n�’importe quel âge, dans
n�’importe quel pays ] Pe/FG !^8=RBZ„ 64&)%\5( N(%)46C#(5> 70*(5#%04)0(#)$%7H&%%()*
'T5#H()0(G'( 67)&V#(044#'4))$(G N(64)'( %T70-(6&)(O(#%5)( V#( ?4%*7)*&C&4*&\5(%G4y '(%
&)D(0*&4)%045#7)*(%(* '(% CN(%%5#(%6&)(5#(%\5&4)* $*$%4&H)$(%'(?5&%'(% '$0())&(% ?45##7&()*
` )45O(75*5(#]G%(N4)N(F45%2&#(0*(5#H$)$#7N'( NTe/F?45#N7%$05#&*$%7)&*7&#(Pe/F !^8=RB

U(%7)*&C&4*&\5(%N(%?N5%5*&N&%$%() $N(O7H(%4)*G'7)% NW4#'#('$0#4&%%7)*+ N(%*$*#70.0N&)(%G
(6?N4.$(%04)*#( N(%&)D(0*&4)%#(%?&#7*4&#(%'(% $N(O7H(%&)'5%*#&(N%-4#%%4Ǹ *#V%D4#*('()%&*$
7)&67N(P?4#0%(* O4N7&NN(%R1 N(%?$)&0&NN&)(%ode baseoG5*&N&%$(%(%%()*&(NN(6()*75%%&'7)% N(%
$N(O7H(%-4#%%4N1N(%%5ND76&'(%BS(%a D76&NN(%'W7)*&C&4*&\5(%#(?#$%()*()* ()O&#4)<^ <=| '(%
5*&N&%7*&4)%P(%%()*&(NN(6()*-4#%%4N'4)0RB
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U7X&H5#(h7 #(?#$%()*(N(%$O4N5*&4)%'( O()*( '(% 7)*&C&4*&\5(%() X#7)0(BS466( ?45# N(%
?(%*&0&'(%GN(%'&6&)5*&4)%'(% \57)*&*$%'T7)*&C&4*&\5(%O()'5(% )( %&H)&D&()*?7%)$0(%%7&#(6()*
5)( #$'50*&4)'( NT(>?4%&*&4)75>7)*&C&4*&\5(%BQ) (DD(*G0(**( '&6&)5*&4)04##(%?4)'G75 64&)%()
?7#*&(G̀ 5) 7C7)'4) '(% *#7&*(6()*%N4)H%7O(0 '(% 64N$05N(%?N5%7)0&())(% (* ` N(5#
#(6?N70(6()* ?7#'(% *#7&*(6()*%?N5%045#*%7O(0'(% 64N$05N(%?N5%#$0()*(%G70*&O(%` ?N5%D7&CN(
'4%(B/7&%0(#*7&)%'( 0(%7)*&C&4*&\5(%'( '(#)&V#( H$)$#7*&4)%4)*'T&6?4#*7)0(0#&*&\5(?45#N7
6$'(0&)( -567&)( PS-7#'4) (* ;#5H(#(G!^89RBU7X&H5#(hC?#$0&%(N7?4%&*&4)'( N7X#7)0(75 %(&)
'( NTb)&4)Q5#4?$())( +(NN((%*?N5*s*'7)% 5)( ?4%&*&4)&)*(#6$'&7&#(B

Source : ESVAC 2014

F23*+"��A6��a) Evolution des ventes et de l�’exposition aux antibiotiques en France en élevage,
et b) vente d�’antibiotiques pour les animaux destinées à la consommation alimentaires

(Source : ANSES 2014, et ESVAC 2014)

2( D7c4)H$)$#7N(GN(%7H#&05N*(5#%04)O()*&4))(N%5*&N&%()*?N5%'T7)*&C&4*&\5(%G'T7)*&?7#7%&*7&#(%(*
'( O700&)%\5( N(%$N(O(5#%C&4N4H&\5(%+4) ?(5* 0&*(#̀ 0(* $H7#'N(%#$%5N*7*%'5 ?#4i(* SJF2JL
S('J;&4 P"7O&((* 7NBG!^8! )B
U(%()\5Y*(% #$7N&%$(%'7)% 0( ?#4i(* P:_(>?N4&*7*&4)%N7&*&V#(%'4)* =^| () C&4G(* 9h (>?N4&*7*&4)%
() ?#4'50*&4)'( O&7)'( C4O&)(G'7)% = #$H&4)%R4)* 64)*#$ \5( N(%%.%*V6(%04)O()*&4))(N%
5*&N&%()*() 64.())( aG=D4&%?N5%'( *#7&*(6()*%7NN4?7*-&\5(%P8G<R\5( N(%%.%*V6(%C&4N4H&\5(%
P^G=RPD&H5#(:RBS(%$07#*%%T(>?N&\5()*?7#N(%N&6&*7*&4)%'T5*&N&%7*&4)'(% 6$'(0&)(% 7NN4?7*-&\5(%
&)%0#&*(%'7)% N(07-&(#'(% 0-7#H(%'( NTJ;G67&%%5#*45*?7#N(%64'&D&07*&4)%'5 %.%*V6(7?#V%N(
?7%%7H(() J; '4)* N7 '$%&)*()%&D&07*&4)7)&67N( (* NT7**()*&4)700#5( '( NT$N(O(5#75>
046?4#*(6()*% 7)&675>\5&D7O4#&%(N7'$*(0*&4) (* NT&)*(#O()*&4)?#$040(%%5#N(%?7*-4N4H&(%B

8K

6K
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En systèmes bovins laitiers En systèmes bovins allaitants

F23*+"��@6��Nombre de traitements par animal et par an (Source : projet CasDar CEDABIO 2012)

"7#7&NN(5#%GN(%*#7&*(6()*%-4#64)75> %4)*?(5 5*&N&%$%+` *&*#(05#7*&D0-(d N(%$N(O(5#%C&4G(* ?45#
N(H#45?7H('(% 0-7N(5#%'7)% N(%$N(O7H(%04)O()*&4))(N%BU(%75*#(%&)*(#O()*&4)%7NN4?7*-&\5(%
7'6&)&%*#$(%?7# N(%$N(O(5#%C&4N4H&\5(%04)0(#)()* ?#&)0&?7N(6()*'(% #$-.'#7*7)*%BU(%
6$'(0&)(% '450(% #(?#$%()*()* '4)0 NT(%%()*&(N'(% *#7&*(6()*%(DD(0*5$%() $N(O7H(%N7&*&(#%
C&4N4H&\5(%BS-(d N(%$N(O(5#%04)O()*&4))(N%GN(%6$'(0&)(% 7N*(#)7*&O(%)( #(?#$%()*()* \5( 9|
'(% *#7&*(6()*%?#7*&\5$%B
b) 75*#(?#4i(*G?&N4*$?7#NTI,J;PS7%'7#F.)(#H&(%%5#N7%7)*$'(% $N(O7H(%C&4N4H&\5(%RG7 #$7N&%$
5)( $*5'( $?&'$6&4N4H&\5(%5#'(% O4N7&NN(%'( 0-7&#%C&4%+N(%#$%5N*7*%64)*#()* \5( :9| '(% N4*%
'( ?45N(*%C&4N4H&\5(%%5&O&%'7)% NT$*5'(%4)*%7)%*#7&*(6()*7)*&C&4*&\5(B

ZM N3%",1(#&$%-%#6$%3"#,A6,,%$%>#6-%9("$6%1(#(" 2%3

J ?7#*&#'5 !: 7O#&N!^8_GN(#VHN(6()*C&4Qb hh:@!^^h 64'&D&$?7# N(#VHN(6()*'T(>$05*&4)
!^8_@_<a75*4#&%(=9 7''&*&D%'7)% N(%?#4'5&*%7N&6()*7&#(%C&4N4H&\5(%*#7)%D4#6$%P0DBJ))(>(
jIIIRBQ) 046?7#7&%4)GN( #VHN(6()* H$)$#7N(5#4?$() ?4#*7)* %5#N(%7''&*&D%75*4#&%$%()
7N&6()*7*&4)'$)46C#( ?N5%'( a^^ %5C%*7)0(%PSQ8aaa@!^^hRB
S(%7''&*&D%%4)*$O7N5$%?7#N(%75*4#&*$%%7)&*7&#(%PQXFJR\5&D&>()*N7\57)*&*$67>&67N(P2pJ45
'4%( i45#)7N&V#(700(?*7CN(() 6H@uH'( ?4&'%04#?4#(NR\5( NT4)?(5* 7i45*(# '7)% N(%?#4'5&*%
*#7)%D4#6$%%(N4)N(5# 04)%4667*&4) 64.())(B S(% %5C%*7)0(%%4)* () 45*#( #$$O7N5$(%
?$#&4'&\5(6()*BS(?()'7)*G 0(#*7&)(%'T()*#( (NN(%%4)*%5i(**(%̀ ?4N$6&\5(%BQ) (DD(*G?7#6&N(%
7''&*&D%75*4#&%$%() 7N&6()*7*&4)-567&)(G0(#*7&)%%4)*%5%?(0*$%'T7O4&#'(% (DD(*%)40&D%%5#N7
%7)*$-567&)(B E45%*#7&*(#4)%&0&N(%7''&*&D%\5&%4)*75*4#&%$%?7#N7#VHN(6()*7*&4)H$)$#7N((*
&)*(#'&*(%() J; 7D&)'( 046?7#(#N(%'(5> 64'(% '( ?#4'50*&4)P() (DD(*G0(#*7&)%7''&*&D%75*4#&%$%
() C&4%4)*$H7N(6()* %5i(*̀ 075*&4)?45#N(5#&6?70*%5#N7%7)*$G0466( N(%)&*#&*(%(* %5ND&*(%
(6?N4.$%'7)% N(%O&)%RB

!!M l&6"$%>%)6$%3"#($ )*%>>160(#,(# (<$(1"6-%$5#,( -A/27
6)+&%#($ )*3%<95$*3,3-30%+&(#

JB [57)*&D&07*&4)'(% (>*(#)7N&*$%'( NTJ;

2( )46C#(5> *#7O75>(>&%*()*̀ ?#4?4%'(% &6?70*%()O&#4))(6()*75> '(% 64'(% '( ?#4'50*&4)()
7H#&05N*5#(BQ)0( \5&04)0(#)( NTJ;G5) *#7O7&N(DD(0*5$() !^88 ?7#p7A*5%0-(* E&HHN&'$)46C#( !8a
7#*&0N(%%0&()*&D&\5(%?4#*7)* %5#N(%?(#D4#67)0(%()O&#4))(6()*7N(% '( NTJ;G!< %5#N(%
?(#D4#67)0(%$04)46&\5(%G(* !8 %5#N(O4N(*%40&7NBQ) X#7)0(() ?7#*&05N&(#G4) ?(5* 0&*(#NT45O#7H(
'( %.)*-V%(#$'&H$() !^8^ ?7#5)( \5&)d7&)( '( 04)*#&C5*(5#%P'4)* 0(#*7&)%7??7#*&())()* `
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NWIFJLJGNWIELJ45 NWI,J;R+ZJH#&05N*5#(;&4N4H&\5((* Q)O&#4))(6()*G'(% ()i(5> 04)O(#H()*%]G
?#4'5&* '7)% N( 07'#( '(% *#7O75>'5 L/, 2$O7CPL$%(756&>*( *(0-)4N4H&\5( ?45# N(
'$O(N4??(6()* '( NTJ;RBS(* 45O#7H(7 D7&*N(?4&)*%5#*#4&%*-V6(% +\5(N%%4)*N(%&6?70*%'( NTJ;
%5#NT()O&#4))(6()*k S466()* N(%7H#&05N*(5#%C&4N4H&\5(%%T7??5&()*&N%%5#N(%o%(#O&0(%'(%
$04%.%*V6(%o?45#?#4'5&#(() N&6&*7)*N(#(045#%75>&)*#7)*%k [5( ?(5* 7??4#*(#NTJ;'7)% N(%
?#4i(*%'( #(%*75#7*&4)'( N7\57N&*$'( NT(7545 '( ?#$%(#O7*&4)'( N7C&4'&O(#%&*$k

"7#7&NN(5#%GN7\5(%*&4)'(% ?(#D4#67)0(%'( NTJ;$*7&*NT5)('(% '(5> ?#&4#&*$%'( NT7??(N` ?#4i(*%'(
#(0-(#0-( %5#NWJ;'( NTIELJJH#&C&4aP!^^: !^88RBU(%?#4i(*%%45*()5%'7)% 0( 07'#( 4)* O&%$N7
?#4'50*&4)'( 04))7&%%7)0(%04)0(#)7)* N(%?(#D4#67)0(%?N5#&(NN(%'( NTJ;BJ N7'&DD$#()0('(
0(#*7&)%%.%*V6(%O&%7)*N767>&6&%7*&4)'( N7?#4'50*&O&*$P() ?#4'5&%7)*'(% (>*(#)7N&*$%)$H7*&O(%
%5#NT()O&#4))(6()*RGNT&)*$H#7*&4)'( ?#&)0&?(%$04N4H&\5(%H$)V#()*'(% %.%*V6(%64&)%?#4'50*&D%
` NT-(0*7#(67&%#$?4)'7)* ` 5)( '&O(#%&*$'T4Ci(0*&D%G04)0&N&7)*7&)%&'(% ()i(5> hBU7C&4G'( ?7#N(%
04)*#7&)*(%\5T(NN(%T&6?4%(G6(* () m5O#('(% ?#7*&\5(%H$)$#7)*'(% 046?#46&%'4)* #()'()*
046?*( N(%$O7N57*&4)%65N*&0#&*V#(%PF75*(#(75(* 7NBG!^8^RB

"N5%#$0(66()*G 5) &6?4#*7)**#7O7&N'( %.)*-V%(7 $*$?#4'5&*?7#NTIELJ() !^8a Pf5.467#' (* 7NBG
!^8aR'7)% N(07'#( 'T5) 7??(N'T4DD#(%'5 SfF"BIN%T7H&%%7&*'( #$?4)'#( ` N7\5(%*&4)+Z0466()*
#()'#( NTJ;?N5%?#4'50*&O(G(* ?N5%046?$*&*&O(k ]Bb)( #(O5('( N&**$#7*5#(7 $*$ ?#4'5&*(%5#N(%
?(#D4#67)0(%'( NTJ;G)4*766()* ` ?7#*&#'( NT7)7N.%('( 6$*7 7)7N.%(%B

"45# N7\57)*&D&07*&4)'(% (>*(#)7N&*$%G)45% )45% 7??5&(#4)%() H#7)'( ?7#*&(%5#NT$*7*'(%
04))7&%%7)0(%7??4#*$'7)% 0( #7??4#*75\5(N4)* 04)*#&C5$'( )46C#(5> 0-(#0-(5#%BIN)T$*7&*?7%
\5(%*&4)'( #(D7&#(&0&'(% %.)*-V%(%C&CN&4H#7?-&\5(%'$i` ?#4'5&*(%BE45%7i45*(#4)%'4)0 '(%
#$D$#()0(%?N5%#$0()*(%G\5&4)* ?(#6&%'T7??4#*(#'( )45O(NN(%04))7&%%7)0(%G(*@45'(% 7%?(0*%
046?N$6()*7&#(%?7##7??4#*75>#$%5N*7*%'$i` 6&%() 7O7)*N4#%\5(0(N7)45%(%*7??7#54??4#*5)B

Q) (DD(*G'(?5&%0(**( %.)*-V%(GN(%*#7O75>?#4'5&%7)*5)( 7)7N.%(65N*&ZD70(**(%] '( NTJ;%(%4)*
65N*&?N&$%Be) ?(5* 0&*(#)4*766()* NT45O#7H(044#'4))$ ?7#;(NN4)(* "()O(#) P!^89R?#$%()*7)*
NTJ;0466( ?#4*4*.?( 'T5)( 7H#&05N*5#('5#7CN(GN(%*#7O75>'( L4C(#*%4)(* F.%A(#*7P!^89R%5#N7
\57)*&D&07*&4)'(% %(#O&0(%#()'5% '7)% N(07'#( 'T5)( 7)7N.%(046?7#$( %5#'(% (>?$#&6()*7*&4)%
'( N4)H5('5#$( () H#7)'(%05N*5#(%75>Q*7*%b)&%GN7#(O5(?#4?4%$(?7#;()4&* (* 7NBP!^8=R̀
NT&%%5('T5) *#7O7&N(DD(0*5$'7)% N(07'#( '( N7S4)D$#()0(I)*#4'50*&O('( N7X#7)0(` NTQ>?4%&*&4)
5)&O(#%(NN('( /&N7)() !^8=G(* *45*#$0(66()* N7?5CN&07*&4)'( L(H7)4N' (* 7NBP!^8_R?#4?4%7)*
$H7N(6()*5) ?7)4#767 '(% ?(#D4#67)0(%'( NTJ;B

;B U(%0-&DD#7H(%$04)46&\5(%

WM ;(# 95$*3,(#

27)%N(07'#( '5 #7??4#*ZJ??#40-( '( N7C&4'&O(#%&*$(* '(% %(#O&0(%$04%.%*$6&\5(%]GN(H#45?(
?#$%&'$?7#;(#)7#' S-(O7%%5%75 U45&%P!^^:R7 ?#4?4%$5)( *.?4N4H&('(% 6$*-4'(% 'T$O7N57*&4)
$04)46&\5( P#(?#&%?7# ;(.45G !^89G () N&()7O(0 N(%'&DD$#()*%%(#O&0(%$O7N5$%R\5( )45%
#(?#4'5&%4)%'7)% N(,7CN(75_BU(%$O7N57*&4)%$04)46&\5(%'(% %(#O&0(%5*&N&%()*'( ?#$D$#()0('(%
95$*3,(# >3",5(# #&1-(# )3X$#3& -( 961)*5 7O(05)( 5*&N&%7*&4)'T5)( 046?*7C&N&%7*&4)G%(N4)N(%
07%G'(% 04g*%$O&*$%P0(5>'W&)%*7NN7*&4)%'( ?4*7C&N&%7*&4)'( NW(75lRG'(% 04g*%'( #(%*75#7*&4)P'W5)
$04%.%*V6('$H#7'$RG'(% 04g*%&)'&#(0*%N&$%75>'4667H(% ()H()'#$%B

8 EPAB (Evolution des Performances de lÕAB) projet Agribio3 (2009-2011) 
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"45# 0(#*7&)%C&()%(* %(#O&0(%)4) 67#0-7)'%G45 '4)* N(67#0-$ (%*'$D7&NN7)*G&N(>&%*('(% ?6-(&1#
,( 15>51(")(G5*&N&%$(%'7)% NT$O7N57*&4)'(% ?4N&*&\5(%?5CN&\5(%45 '7)% N(07'#( 7%%5#7)*&(NB"45#
N(%C&()%o*5*$N7&#(%oP%5#N704)%4667*&4)'(%\5(N%NWQ*7*(>(#0( 5)( o*5*(NN(oG() &)*(#O()7)*?45#
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i70-V#(% _ !99 9a^ ^ ^ ^ ^
,e,JU 8<=a!< ^h^ =8h==^88h 8

_4/RJP S*+/$#")�� `F:�� S*+/a`F:��
C$00&+'H��G��
S*+/a`F:��'&' ��

b&"//��0&24)c,$��

H#7)'(%05N*5#(% 88_^: ^^^ aGh 99889!^^ ^G_=h8<h_9_} =G__:=_Q̂h
D45##7H(% 8 =aa^^^ 8Gh_ ! h=8ah^ ^G^9!=9!!=! !G<<=8Q̂h
7#C4#&05N*5#( !^! ^^^ 8< a 9a9^^^ ^G^=8!a9h<9 !G=a_ahQ̂<
O&*&05N*5#( h98^^^ 8a 8^ :aa ^^^ ^G8_a88:^_< 8G:a:=hQ̂ <
67#7&0-7H(• DN(5#% !^= ^^^ 8=G! a 88_^^^ ^G^9_9:^a=8 !G!_<h!Q^<
?#7&#&(% : :^h ^^^ ^G!_ ! =<_^h^ ^G^ah9a9h^: aGh<:8<Q̂:
i70-V#(% 8 89<9!^ ^ ^ ^ ^
,e,JU != 99=9!^ =8G8! _<^!9 __^ 8 aG:!::hQ ^h

*Ces coefficients nous permettront de rapporter des références concernant les impacts liés aux pesticides chimiques
provenant des Etats Unis, d�’Europe, ou à l�’échelle France à des hectares de grandes cultures françaises (ils seront repris dans
les tableaux des différentes sections ci dessous).
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"45#75*7)*G)45%7O4)%67&)*()5 5)( ?#$%()*7*&4)%45%D4#6('( %45%0-7?&*#(%?45#N(%\5(N%&N)T.
7 ?7%'( -&$#7#0-&(P?7%'( ?#&675*$'( NT()i(5(75G%4NGC&4'&O(#%&*$lRG(* )45%*(#6&)(#4)%?7#5)(
*()*7*&O('T7??#40-(HN4C7N(G45 () *45*07%Ga minimaG'T7H#$H7*&4)B

!!!M l&6"$%>%)6$%3"#($ )*%>>160(#5)3"39%+&(#
,(# (<$(1"6-%$5#("?%13""(9("$6-(# ,( -A/2

I)&*&7N(6()*?4#*$(?7#'(% 70*(5#%'&*%Z()O&#4))(6()*7N&%*(%]GN7)$0(%%&*$'T5)( 6(&NN(5#(?#&%(
() 046?*( '(% 7**(&)*(%̀ NT()O&#4))(6()*%(6CN(D7&#(NT4Ci(*'T5) 04)%()%5%'( ?N5%() ?N5%N7#H(B
e) ?(5* %45N&H)(#` 0(* $H7#'G'7)% N7#$0()*( E4*( '5 S4)%(&N'TJ)7N.%(Q04)46&\5( '( '$0(6C#(
!^8=GNT7)7N.%('( ;5#(75 (* 7NBG%(N4)N(%\5(N%G75 O5'T5) Zbilan environnemental alarmant ]G
Zmettre en place une agriculture plus respectueuse de l�’environnement devient aujourd�’hui une
véritable urgence ]B "7# 7&NN(5#%GN(%75*(5#%046?NV*()*+ « malgré leur caractère réducteur, les
estimations monétaires montrent que la protection de l�’environnement est aussi un impératif
économique. Les dégradations environnementales ont en effet atteint un point où elles ont désormais
un impact économique perceptible ».

27)% N(%O4N(*%\5& %5&O()*Gcomme indiqué en introduction, nous abordons, dans chaque sous
chapitre, .") ��42//H+"%'2".)��7Xc7b��D*$%'��$*I ��K��2(0$#') ��)*+��.") ��#&(0$+'2("%') ��"%-2+&%%"("%'$*INO��
($2) ��H3$."("%' ��.") ��-$+2$'2&%)��D*$%'��$*I ��)"+-2#")��"%-2+&%%"("%'$*I��"%'+"��7X��"' ��7b6����

JB F4N%

UT&6?4#*7)0('5 %4N'7)% N(%?#$4005?7*&4)%04NN(0*&O(%*()' ` Y*#(#$7??#$0&$(Bb)( $*5'( 6()$(
?45#N72&#(0*&4)f$)$#7N('( NTQ)O&#4))(6()*'( N7S466&%%&4)Q5#4?$())( P,5#C$G!^8^R?#$%()*(
N(%%(#O&0(%#()'5% ?7#N(%4N(* 5)( $O7N57*&4)?4%%&CN('( 0(%%(#O&0(%BIN. (%*'(67)'$ \5( NTbQ
?#46(5O( N(%%(#O&0(%N&$%75 %4NG() (%*&67)*N(5#%O7N(5#%$04)46&\5(%B"7#7&NN(5#%G5) ?7#*()7#&7*
64)'&7N%5#N(%%4N%PfN4C7NF4&N"7#*)(#%-&?GfF"R 7 $*$ 0#$$() !^8! %45%NT$H&'('( N7XJeG7&)%&
\5T5) H#45?(*(0-)&\5( &)*(#H45O(#)(6()*7N%5#N(%%4N%GNTI,"FPI)*(#H4O(#)6()*7N,(0-)&07N"7)(N
4) F4&N%RBb)( &)%*7)0(&)*(#)7*&4)7N(0#$$( () !^8!G NTI";QFP"N7*(D4#6(&)*(#H45O(#)(6()*7N(
%0&()*&D&\5((* ?4N&*&\5(%5#N7C&4'&O(#%&*$(* N(%%(#O&0(%$04%.%*$6&\5(%RO&()*'T&)%0#&#(ZN7
'$H#7'7*&4)(* N7#(%*75#7*&4)'(% *(##(%] ` %4)?#(6&(#?#4H#766('( *#7O7&N?45#N7?$#&4'(!^89
!^8hB Q)D&)GNT&)&*&7*&O(9@8^^^GN7)0$(() !^8=G7 ?45#4Ci(0*&D'T76$N&4#(#N(%%*40u%'( 67*&V#(
4#H7)&\5('(% %4N%'( 9 ?45#8^^^ ?7#7) P0(\5& 7 $*$ 7))4)0$ 0466( ?45O7)*?(#6(**#( '(
046?()%(#NT()%(6CN('(% $6&%%&4)%'( H7d̀ (DD(*'( %(##('( N7?N7)V*(RB

e) ?(#c4&*75i45#'T-5&?N5%0N7&#(6()*N765N*&?N&0&*$'(% D4)0*&4)%()O&#4))(6()*7N(%'5 %4N+&N
&)*(#O&()*0466( 046?4%7)*(67i(5#( '7)% N(0.0N('( NT(75G&N04)*#&C5(̀ N7#$H5N7*&4)'(% DN5>'(
6&)$#75>G(* ` N7'.)76&\5( '(% %5C%*7)0(%?4NN57)*(%G'4)* N(%)&*#7*(%(* N(%?(%*&0&'(%B"7#
7&NN(5#%GN(%-7C&*7*%C&4N4H&\5(%(* N(%#$%(#O(%'( HV)(% . %4)* C&() ?N5%&6?4#*7)*%G
\57)*&*7*&O(6()*(* \57N&*7*&O(6()*G\5( '7)% *45*( N7C&467%%(Z-4#%%4N]B U( %4ND7&*?7#*&('5
Z07?&*7N)7*5#(N] ` ?#$%(#O(#G)4) %(5N(6()*?45#NT7H#&05N*(5#G?45#N(\5(NN7\57N&*$'(% %4N%75#7
'(% #$?(#05%%&4)%%5#%(%?#4'50*&4)%G67&%̀ ?N5%N4)H*(#6(G ?45# N(?4*()*&(N'( ?#4'50*&4)
P?7*#&64&)(R'(% H$)$#7*&4)%D5*5#(%BIN)( %T7H&*?7%'( N(04)%(#O(#G'7)% N(07'#( 'T5)( %*#&0*(
?4%*5#('( Z04)%(#O7*&4)'( N7)7*5#( ]G67&%?7#0(\5( %7D4)0*&4)'( )611(>3&18%3053)*%9%+&(@
,5$(19%"6"$=3&1-6+&6-%$5,( -A6-%9("$6$%3"G(%*'$%4#67&%#(04))5(B
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WM l&6"$%>%)6$%3",(# 93%",1(#%9=6)$#"506$%>#

U(%%4N%%4)* (>?4%$%̀ '&DD$#()*%*.?(% '( '$H#7'7*&4)%Gphysiques, chimiques et biologiquesG
7N*$#7*&4)%\5&?(5O()* Y*#((>70(#C$(%?7#N(%64'(% 'W5*&N&%7*&4)'(% %4N%*(N%\5( N7'$D4#(%*7*&4)G
N(?…*5#7H((>0(%%&DG0(#*7&)(%?#7*&\5(%05N*5#7N(%GNW$N&6&)7*&4)'5 045O(#*O$H$*7N(*@45'(% -7&(%l
2(%0-(#0-(5#%4)* #$0(66()* (%*&6$\5( L[d ,(# #3-#93",%6&<#3"$ ,5016,5# B ,(# ,(015#
,%?(1#,3"$ =1:#,( -693%$%5,(# #3-#601%)3-(#I26%($ 6-M@LUWbKM

$B <H3+$4$'2&%��0,5)2D*"��4") ��)&.)��

U(%?#&)0&?7N(%D4#6(%'( '$H#7'7*&4)?-.%&\5( '(% %4N%N&$(̀ NW7H#&05N*5#(%4)*N(%%5&O7)*(%+
érosion, désertification, tassementBU(%C(%4&)%0#4&%%7)*%() (75 7&)%&\5( N76$07)&%7*&4)(* N(%
N7C45#%?7#D4&%(>0(%%&D%)( %4)*?7%$*#7)H(#%̀ 0(**( D4#6('( '$H#7'7*&4)BJ5i45#'T-5&G?#V%'(
!^| '(% %4N%D#7)c7&%?#$%()*()*5) #&%\5(&6?4#*7)*'T$#4%&4)BJ 0( #.*-6(G *45*( ?(#*( #$H5N&V#(
'( %4N'( ?N5%'W5)( *4))( ?7#-(0*7#( (* ?7#7) ?(5* Y*#(04)%&'$#$(0466( &##$O(#%&CN('5#7)* 5)(
?$#&4'('( =^ ` 8^^ 7)%BUW$#4%&4)-.'#&\5( (%*5) ?#4CNV6()4) %(5N(6()* ` 075%('(% ?(#*(%'(
%4N%H$)$#$(%G67&%75%%&() #7&%4)'( %704)*#&C5*&4)&6?4#*7)*(75>7??4#*%'( ?-4%?-4#('7)% N(%
(75> '450(%B

Q) J;G 5)( 6(&NN(5#(#$*()*&4) '( NW(75'7)% N(%4NG(* &)D&N*#7*&4)'(% (>0$'()*%G04)*#&C5(̀ N7
#(0-7#H('(% )7??(%(* #$'5&*N(#5&%%(NN(6()*B
��

=$+��$2.."*+)O�� "%�� (&5"%%"O�� .") �� )5)'M(") �� 4" �� 3+$%4")�� #*.'*+") �� 12&��0+H)"%'"%'�� 4$-$%'$3"�� 4" ��
#&*-"+'*+") ��4") ��)&.)��D*"��.") ��)5)'M(") ��4" ��3+$%4"��#*.'*+" ��"%��7b��$*ID*".) ��2.)��&%'��H'H��#&(0$+H)��4$%)��
." ��X$))2%��0$+2)2"%��>7%3.$4"��"' ��$.6O��PQ?[B��"' ��0"+("''"%' ��$2%)2��*%"��(&2%4+"��H+&)2&%6����

"45# 75*7)*G&N)( D75*?7%$N5'(# N7\5(%*&4)'5 *#7O7&N'5 %4N() J;B XN(5#.(* "(&H)$ P!^88R
&)'&\5()* \5( N(%7H#&05N*(5#%C&4N4H&\5(%'$D()'()* N(N7C45#\5&(%*?45#(5> 5) 45*&N&6?4#*7)*
?45#N767v*#&%('(% 7'O()*&0(%G7N4#%\5( NT7H#&05N*5#('( 04)%(#O7*&4)'$D()' N()4) *#7O7&N'5 %4N
?45#?#$%(#O(#0(* $04%.%*V6(B

F*7%%7#*(* p767#P!^^:R%45N&H)()*\57)* ` (5> \5( N(%#$D$#()*&(N%'( NT7H#&05N*5#('( 04)%(#O7*&4)
(* '( NT7H#&05N*5#(C&4N4H&\5(G0466( 0(5> 'T75*#(%7H#&05N*5#(%G%('$?N4&()*() #()'7)* O&%&CN(%
0(#*7&)%$N$6()*%0466( N7%5??#(%%&4)'5 N7C45#G%7045O(#*5#(?(#67)()*( ?7#N7O$H$*7*&4)()
7H#&05N*5#('( 04)%(#O7*&4)G45 NT5*&N&%7*&4)'( %5C%*7)0(%)7*5#(NN(%() J;G (* () N7&%%()*'T75*#(%
'7)% NT46C#(BJ&)%&G() 7H#&05N*5#('( 04)%(#O7*&4)GNT$N$6()*\5( NT4)(>?4%(N(64&)%?4%%&CN(G
0466( NT764)*#$ f45N(* P!^^hRG(%*NT5%7H('5 HN.?-4%7*((* NT7??5&'(% D&#6(%7H#40-&6&\5(%75>
4#H7)&%7*&4)%?#4D(%%&4))(NN(%\5&%45*&())()*0( 64'( 'T7H#&05N*5#(B"45# NTJ;G&N(>&%*($H7N(6()*
5) $N$6()* '( %4)#$D$#()*&(N\5&(%*?(5 6$'&7*&%$+0W(%*N7#$?$*&*&4)'(% 4?$#7*&4)%'( *#7O7&N'5
%4NPN7C45#G'$%-(#C7H( 6$07)&\5(G C&)7H(RBS(% 4?$#7*&4)%G7N*(#)7*&O(%̀ NT5%7H('(%
?-.*4%7)&*7&#(%G(>&H(7)*(%() *(6?% ?45# NT7H#&05N*(5#G() $)(#H&((* () 67*$#&(NG4)* 5) 04g*
$04)46&\5( (* ()O&#4))(6()*7NP"(&H)$et alBG!^^:RB
f5.467#' (* 7NBP!^8aR&)'&\5()* \5(G ?45#N&6&*(#N(%&6?70*%)$H7*&D%'(% 4?$#7*&4)%'( N7C45#
?#4D4)'G?N5%&(5#%?#4i(*%PFeUJ; ?7# (>(6?N(R 4)* (5 ?45# 4Ci(0*&D'( 6(**#( 75 ?4&)* '(%
6$*-4'(% 7N*(#)7*&O(%%5%0(?*&CN(%'T76$N&4#(#N7H(%*&4)'(% 7'O()*&0(%'7)% '(% %&*57*&4)%()
*#7O7&N'5 %4N%&6?N&D&$() J;B Q) 67#7v0-7H(G'T75*#(%7N*(#)7*&O(%75 N7C45#$6(#H()*G0466( N7
6&%(() ?N70('( ?N7)0-(%?(#67)()*(% \5& ?(#6(**()* NT700565N7*&4)'( 67*&V#(4#H7)&\5(()
%5#D70((* N7%*&65N7*&4)'( NT70*&O&*$C&4N4H&\5('5 %4NPj$'&( (* al.G!^8!RBS(%#$%5N*7*%O7#&()*
)$7)64&)%D4#*(6()* %(N4)N(%(%%7&%(* N(%04)*(>*(%P*.?( '( %4NG*.?( '( 05N*5#(%G45*&N%5*&N&%$%
?45#N(*#7O7&N'(% Z ?N7)0-(%]RG\5&?(5O()* 7O4&#5) (DD(*'$*(#6&)7)* %5#N(%#&%\5(%'( *7%%(6()*
'5 %4NB
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1B d$'2M+"��&+3$%2D*"��"' ��$#'2-2'H��12&.&32D*"��4* ��)&.��

U7\57N&*$'T5) %4N%('$D&)&*(%%()*&(NN(6()*?7#%4)activité biologiqueGN7\5(NN((%*7DD(0*$(?7#N(%
0-7)H(6()*% () 67*&V#('( C&4'&O(#%&*$G(* ?7#N76&)$#7N&%7*&4)'( NW-565%B

h%(,& #3-
U(%(DD(*%%(04)'7&#(%&)'$%&#7CN(%'(% ?(%*&0&'(%%5#N7O&('(% %4N%(>?N&\5()* )46C#( '(
0-7)H(6()*% () 67*&V#('( C&4'&O(#%&*$Be) ?(5* 0&*(#N(%*#7O75>'( S4NNG\5&7 0-(#0-$ ` $O7N5(#N7
\57N&*$HN4C7N('(% %4N%() O&*&05N*5#(C&4N4H&\5(O&7?N5%&(5#%&)'&07*(5#%?-.%&\5(%P'()%&*$
7??7#()*(G?4#4%&*$*4*7N(G%*7C&N&*$%*#50*5#7N((* -56&'&*$ ` N707?70&*$75 0-76?RG0-&6&\5(%
P*()(5# () 07#C4)( (* 7d4*(GS@EG'&%?4)&C&N&*$'(% $N$6()*%"G 3G(* S5G07?70&*$'T$0-7)H(
07*&4)&\5(R(* C&4N4H&\5(%PC&467%%(6&0#4C&())(G)$67*4'(%G O(#%'( *(##(RBIN4C%(#O(5)(
75H6()*7*&4)%&H)&D&07*&O('(% 70*&O&*$%C&4N4H&\5(%'5 %4NP6&0#44#H7)&%6(%(* )$67*4'(% N&C#(%RB
S(?()'7)*G *45* () &)'&\57)* \5( N704)O(#%&4)'(?5&%8< 7)%)T7 ?7%6&%() $O&'()0( 5)(
76$N&4#7*&4)%&H)&D&07*&O('( N7\57N&*$'5 %4NHN4C7N(GS4NN)4*( N7?#4CN$67*&\5(%?$0&D&\5(75>%4N%
O&*&04N(%C&4G̀%7O4&#'( NT700565N7*&4)'5 05&O#(G\5&7 5) &6?70*() ?7#*&05N&(#%5#N(%O(#%'( *(##(B
F7)'-5 (* 7NBP!^8=R4)* $O7N5$4)* ?#40$'$ ` '(% 6(%5#(%'( 6&)$#7N&%7*&4)046?7#$(%%5#8^
?7#0(NN(%04)'5&*(%() C&4(* 8^ () 04)O()*&4))(NN(%G%&*5$(%'7)% '(% ?$#&6V*#(%?#40-(%'( D7c4)̀
7O4&#'(% 04)*(>*(%?$'40N&67*&\5(%?#40-(%G(* &N%04)0N5()*` 5)( O&(6&0#4C&())(?N5%70*&O(()
C&4B

N6$%:1(3106"%+&(
U(%*75>'( 67*&V#(4#H7)&\5('(% %4N%7H#&04N(%'7)% N(%#$H&4)%'( H#7)'(%05N*5#(%4)* D4#*(6()*
C7&%%$P;5#(75(* 7NBG!^8=RBU7'$H#7'7*&4)'( N7D(#*&N&*$'(% %4N%)$0(%%&*(5) #(045#%?N5%&6?4#*7)*
75>&)*#7)*%0-&6&\5(%?45#?#$%(#O(#N(%#()'(6()*%B e# N767*&V#(4#H7)&\5('5 %4N#(?#$%()*(
NT5)'(% &)'&07*(5#%'( N7\57N&*$'(% %4N%G` N7D4&%?45# '(% D4)0*&4)%7H#&04N(%P0W(%*` '&#( N7
?#4'50*&4) (* NW$04)46&(R(* ?45# N(%D4)0*&4)%()O&#4))(6()*7N(%P'4)* N7%$\5(%*#7*&4)'5
07#C4)( (* N7\57N&*$'( NW7&#RBU7 67*&V#(4#H7)&\5((%*N( ?#&)0&?7N'$*(#6&)7)* '( NW70*&O&*$
C&4N4H&\5(BU7\57)*&*$GN7'&O(#%&*$(* NW70*&O&*$'( N7D75)((* '(% 6&0#44#H7)&%6(%%4)*() #(N7*&4)
'&#(0*(7O(0N7?#$%()0('( N767*&V#(4#H7)&\5(B;6 96$%:1(3106"%+&(($ -.6)$%?%$58%3-30%+&(+&%
(" ,5)3&-( 3"$ &"( %">-&(")(96^(&1( #&1-(# =13=1%5$5#=*E#%+&(#($ )*%9%+&(#,(# #3-#PL4C(#*G
8::_RBUW7H#$H7*&4)(* N7%*7C&N&*$'( N7%*#50*5#('5 %4N75H6()*()* 7O(0N(04)*()5 () 07#C4)('(%
%4N%G7O(0'(% 04)%$\5()0(%'&#(0*(%%5#N7'.)76&\5( '( NW(75(* N7#$%&%*7)0(` NW$#4%&4)?7#NW(75(*
N(O()*BU(07#C4)('(% %4N%7DD(0*(75%%&N7'.)76&\5( (* N7C&4'&%?4)&C&N&*$'(% ?#&)0&?75>$N$6()*%
)5*#&*&D%B
U( #7??4#*IELJ !^8a ?45# N( SfF" &)'&\5( \5( N7?N5?7#*'(% 7#*&0N(%&%%5%'( N7N&**$#7*5#(
&)*(#)7*&4)7N((* 7)7N.%$%'7)% N(07'#( '( 0(**( $*5'( 04)0N5()*` ,(# $("(&1# (" 96$%:1(3106"%+&(
IN`K =-&#%9=31$6"$(#,6"# -(# #3-#)&-$%?5#(" /2 +&( ,6"# )(&< (" /J B

#B <H3+$4$'2&%��#,2(2D*"��4") ��)&.)��

U7dégradation chimique (%*07#70*$#&%$(?7# N(%?#40(%%5%%5&O7)*%+ 70&'&D&07*&4)G%7N&)&%7*&4)G
04)*76&)7*&4)?7#'(% 6&0#4?4NN57)*%P*(N%\5( N(%?(%*&0&'(%(* N(5#%6$*7C4N&*(%G(* N(%6$*75>
N45#'%R(* '(% )5*#&6()*%G̀ %7O4&#7d4*( (* ?-4%?-4#(BU(%?#&)0&?7N(%04)%$\5()0(% '( N7
04)*76&)7*&4)%4)*N7toxification et l'eutrophisation.

7#242/2#$'2&%��J��N(*.?( '( %4N(%*'$*(#6&)7)* PN(%%4N%?75O#(%() 07N07&#(%%4)**#V%%()%&CN(%`
NT70&'&D&07*&4)RG67&%5) (>0V%'T()H#7&%?(5* 700()*5(#N(?#4CNV6(B��
b&%'$(2%$'2&%��J2( 6Y6( \5( ?#$0$'(66()*G UTJ;G)T5*&N&%7)*?7%'( ?#4'5&*%0-&6&\5(%G?#4'5&*
'4)0 5) C$)$D&0('( 64&)'#( 04)*76&)7*&4)BIND75*%45N&H)(#)$7)64&)%N7\5(%*&4)'5 05&O#(G\5&
?(5* %T700565N(#'7)% N(%%4N%G)4*766()* O&*&04N(%B
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_%0&1(WUMS&)$*&\5('( %*40u7H('( 07#C4)(
'7)% N(%4N(Source C. Chenu, 2016)
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'&%05*$P0DB0&)$*&\5(%()*#( %*40u7H((* '$%*40u7H(1D&H5#(8^RB

IN7??7#7&*\5( 0T(%*%5#*45*N76&%(() m5O#('( 0(#*7&)(%?#7*&\5(%\5&D7O4#&%(N7%$\5(%*#7*&4)'5
07#C4)('7)% N(%%4N%G)4*766()* +?7#*#(N7*&O('(% N$H56&)(5%(%'7)% N(%%500(%%&4)%05N*5#7N(%G
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5)( ?#$%()0('T$N(O7H(?N5%D#$\5()*(G(* 7O(0G?7#7&NN(5#%G5) ?N5%D4#**75>'( 045O(#*5#(%'(% %4N%
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()#(H&%*#(5)( %4#*&('( 8h /' 6 a O(#%%(%O4&%&)%G0( \5&N7&%%(5)( #(%%45#0(*-$4#&\5('( 8h! /'
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6$'&7)( '( NT7??4#*7d4*$*4*7N() H#7)'(%05N*5#(%C&4(%*$O7N5$̀8_^ ˆ 9h uHE@-7@7)G%4&*8!|
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(* ^| '(% 04)O()*&4))(NN(%#(%?(0*()*0( %5#?N5%?45#8^^ 66 'T&)D&N*#7*&4)G(* <=| '(% #4*7*&4)%
C&4(* =!| '(% 04)O()*&4))(NN(%?45#a^^ 66@7)B

;()4&* (* 7NBP!^89R64)*#()*G '7)% N( 07'#( '5 "#4H#766( "ILQEF(&)(G'(% 04)0()*#7*&4)%
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"45# 04)0N5#(04)0(#)7)* N7\57)*&D&07*&4)'(% (>*(#)7N&*$%%5#N(%67%%(%'T(75G4) ?(5* %T7??5.(#
%5#N(%0-$67?#4?4%$?7#NTJH()0('( NTQ75F(&)( E4#67)'&( PX&H5#(:RG04)0(#)7)* NW$O4N5*&4)'(%
()i(5> ()O&#4))(6()*75> + 7?#V%'(% '$0())&(% 7.7)* 7??4#*$5)( 67v*#&%('( N7?4NN5*&4)
4#H7)&\5( (* C70*$#&())(G45 '(% 04)*76&)7*&4)%?7# N(%6$*75> N45#'%GN(%=(1$&186$(&1#
(",3)1%"%("#($ -(# "%$16$(#%4)*N(%$N$6()*%'4)* &N)45%D75*76$N&4#(#N767v*#&%(B

F23*+"��??6��Evolution des enjeux environnementaux pour la qualité de l�’eau, d�’après Rocktröm et al., 2014,
Source : Agence de l�’Eau Seine Normandie (2014)
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"45# '&%*#&C5(#5)( (75 ?4*7CN(̀ ?7#*&#'(% (75> C#5*(%G#(%?(0*7)*N(%)4#6(%'( \57N&*$#(N7*&O(%`
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F(N4)N7S466&%%&4)(75 ?4*7CN('( NTJF,QQG[Zd ,(# ?3-&9(# ,A(6& =15-(?5#6""&(--(9("$ =3&1
-A(6&=3$68-(#&8%##("$&" $16%$(9("$)3"$1( -(# =(#$%)%,(#I#3%$L@a9%--%61,#,( 9 bRB
Q) 764#*&%%7)*NT&)O(%*&%%(6()*%5#5)( '5#$( '( 8= 7)%(* () 7i45*7)* N(%04g*%'T(>?N4&*7*&4)GN7
O7N(5#'(% 04g*%%5??N$6()*7&#(%'( *#7&*(6()* '5%75>?(%*&0&'(%(%*046?#&%(()*#( U@UV($ U@WW
(&13=619 b ?45#N(%4?$#7*(5#%?#&O$%B"45# N(%75*#(%4?$#7*(5#%P4#H7)&%7*&4)() #$H&(RGN7O7N(5#
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F70-7)* \5( N(%4?$#7*(5#%?#&O$%HV#()*<=| '(% &)%*7NN7*&4)%GN(%'$?()%(% '( *#7&*(6()* '(
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F23*+"��?P6��Surcoûts et pertes financiers évalués et attribués aux pollutions agricoles diffuses
(Coûts de traitements, coûts d�’évitements). Budgets annuels en millions d�’euros

(Source : CGDD 2011 et corrigé en 2014)
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S4NN(0*((* *#7&*(6()* '(%
C45*(&NN(%+ = /†@7)

X&N*#7H('( NT(75'5 #4C&)(*̀
'46&0&N(+ 9 /†@7)

Total surcoûts évalués Ménages : 839 à 1 339 M€/an.

IMPACTS TOTAUX EVALUES : 939 à 1 489 M€/an
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* Évaluation partielle et ancienne

Pertes estimées : 
100 à 150 M€/an*
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Total surcoûts : 
??? M€/an
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"(%*&0&'(% *#7&*(6()*%'(% ?4NN5*&4)%@?(%*&0&'(%a^a_ !<9^ bFJ <Gh<989Q̂: !8G=h "&6()*(N (* 7NBP8::!R

"(%*&0&'(% *#7&*(6()*%'(% ?4NN5*&4)%@?(%*&0&'(% 8!^ a_^ X#7)0( =G__:=_Q̂h V@fU LU@[W Sf22 !^88

E&*#7*(% ,#7&*(6()* ?4NN5*&4)%@)&*#7*(% a^^^ !<^h 8^ha Q5#4?( <Ga!h8!Q̂ : a@S[ F5**4)!^88

E&*#7*(% ,#7&*(6()* ?4NN5*&4)%@)&*#7*(% !_^ a_^ 8^9 899 X#7)0( =G:^ hG8_ Sf22 !^88

E&*#7*(% F5#04g*%*#7&*(6()*%'(% (75>5%$(% 8^^ 8=^ 9^ _^ X#7)0( !G!< aG9^ Sf22 !^88

E&*#7*(% E(**4.7H( '(% 07?*7H(%(5*#4?-(% 60 100 !9 9^ X#7)0( 8Ga_ !G!< Sf22 !^88

E&*#7*(% S4)%4667*&4)'W(75() C45*(&NN( 8:^ <_ <_ X#7)0( 9Ga8 Sf22 !^88 #(O5!^89

E&*#7*(% "(#*(%'( #(0(**(%@(5*#4?-&%7*&4) <^ 8^^ !h 9^ X#7)0( 8G=: !G!< Sf22 !^88

E&*#7*(% E(**4.7H(%N&**4#75> a^ =^ 8! !^ X#7)0( ^G_h 8G8a Sf22 !^88

E %%*4*Sf22 WV@W LW@Z

E • "(%*&0&'(%b*&N&%7*&4)'( 07?*7H(%•$N4&H)$% !^ _^ h !9 X#7)0( ^G9= 8Ga_ Sf22 !^88

E • "(%*&0&'(%/$N7)H( '(% (75>C#5*(% !^ 9^ h 8_ X#7)0( ^G9= ^G:8 Sf22 !^88

E • "(%*&0&'(%S4NN(0*((* *#7&*(6()*C45*(&NN( = ! ! X#7)0( ^G88 Sf22 !^88 #(O5!^89

E • "(%*&0&'(%X&N*#7H((75 '( #4C&)(*'46&0&N( 9 ! ! X#7)0( ^G^: Sf22 !^88

E • "(%*&0&'(%Solde net des aides à l'agriculture 60 70 !9 !h X#7)0( 8Ga_ 8G=: Sf22 !^88

E• "(%*B%%*4* L@Z [@W

'`'/; LU@Z [a@L

7��%&'"+��J��ces chiffres ne correspondent pas aux valeurs dans les périmètres de zones de captages, pour lesquelles les montants sont bien plus élevés (cf. estimation d�’un coût
moyen de 200 �€/ha).

:$1."$* ��A6��Références bibliographiques proposant des chiffrages économiques concernant les coûts et pertes financières
attribués aux traitements de l�’eau (pesticides et nitrates), et calculs pour les rapporter à un hectare de grandes cultures françaises.
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Discussion : « La gestion curative ne saurait constituer une solution durable » (CGAER, 2016)
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?#4*(0*&4)'(% 07?*7H(%G%5#N7C7%('( NT$*5'('( !8 07%04)0#(*%BQ) ?7#*&05N&(#GN(%(>(6?N(%'(
'&6&)5*&4)'(% *()(5#% () )&*#7*(%'7)% N(%(75> C#5*(%'(% C7%%&)%'T7N&6()*7*&4)'(% O&NN(%'(
/5)&0- (* '( U(&?d&HPJNN(67H)(R4)* $*$6&%() 7O7)*+'(% O&NN(%4)* 4?*$P'(?5&%?N5%&(5#%'&d7&)(%
'T7))$(%R?45#NTJ;BU( #$%(75'T(75 ?4*7CN('( U(&?d&HP3U/R7##&O(` '(% 04)0N5%&4)%%&6&N7&#(%
PC7&%%('(% *()(5#%() )&*#7*(%R(* 7))4)0( \5( N(%046?()%7*&4)%D&)7)0&V#(%O(#%$(%?45#6(**#(
() m5O#(N7%*#7*$H&(P'T70-7*%D4)0&(#%(* '( 04)O(#%&4)` NTJ;R75#7&*04g*$a >3%#93%"#+&( )(
+&A6&16%$)3X$5-A6&09("$6$%3",(# $16%$(9("$#)&16$%>#,(# (6&<81&$(#=15-(?5(#P)4*766()* '5
D7&*'(% N45#'%&)O(%*&%%(6()*%\5& 75#7&()*'g Y*#( #$7N&%$%RBX&)7N(6()*G&N)( %T7H&*?7%'(
?#4645O4&#NTJ;?45#(NN(6Y6( 67&%0466( 64.() '5#7CN('( H(%*&4)'(% #(%%45#0(%() (75 (*
?N5%H$)$#7N(6()*'( NT()O&#4))(6()*B

S(?()'7)*G N(%?#4i(*%IELJ JH#&;&4aoJ;I"QSo(* o;Ie Se//eEo 4)* 5) ?(5 64'$#$ N(%o%500(%%
%*4#&(%oG)4*766()* 0(NN('( /t)&0- %45O()*0&*$(B27)%J;I"QSGN7046?7#7&%4)7 ?4#*$%5#*#4&%
O&NN(%G7NN(67)'(%45 D#7)c7&%(+ /t)&0-G 4y N( '$O(N4??(6()* '( NWJ;7??7#7v**#V%N&$̀ '(%
04)'&*&4)%&)&*&7N(%D7O4#7CN(%` NTJ;P%.%*V6(%'( ?#4'50*&4)*#V%(>*()%&D%R1 J5H%C5#HG4y N(
0-7)H(6()* '( ?#7*&\5(%7H#&04N(%)W(%*D&)7N(6()*?7%?7%%$?7#NWJ;1(* U4)%N(F75N)&(#Pp5#7RG4y
N70#$7*&4)'( '$C450-$%'7)% N7#(%*75#7*&4)04NN(0*&O(7 C&() ?(#6&%N( '$O(N4??(6()* '(%
?#4'50*&4)%C&4G67&%() '(-4#% '5 ?$#&6V*#('( 07?*7H(B

/7NH#$0(%'&DD&05N*$%G&N)T() #(%*(?7%64&)%\5( N(SfJQL '7)% %4)'(#)&(# #7??4#*!^8_G&)'&\5(
(>?N&0&*(6()*+« `.��4"-2"%'��*+3"%'��4L2%/.H#,2+��G��3+$%4"��H#,".."��.") ��0+$'2D*")��$3+2#&.")��"' ��.") ��)5)'M(") ��
4L"I0.&2'$'2&%)��0&*+��$''"2%4+"��.L&19"#'2/��4* ��K��1&%��H'$'��#,2(2D*"��N��4") ��($))") ��4L"$*». Depuis 1995,
des programmes d�’encouragement aux changements de pratiques telles que Fertimieux, Agrimieux,
les CAD, les CTE, les MAE et le PVE n�’ont guère apporté de changement substantiel. (�…) Il faut donc
agir à la source ».
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*45*( '$?()%( $)(#H$*&\5( %5??N$6()*7&#('(% 7)&675>G7%%40&$(?7# (>(6?N( ` NW700V%` 5)
?7#045#%P'$?N70(6()*%G*-(#64#$H5N7*&4)RG'$*$#&4#()*NW&)'&0('( 04)%4667*&4)7N&6()*7&#('(%
7)&675>(* '4)0 N(C&N7)'( fQF '5 %.%*V6(BF4)* 7&)%&o?$)7N&%$(%oNWJ;67&%75%%&*45*(%N(%
?#4'50*&4)%%45%N7C(N%G` NW-(#C(G45 76$N&4#7)*N(C&()Y*#(7)&67NB

 

Q) $N(O7H('T-(#C&O4#(%GNT5*&N&%7*&4)'( ?#7&#&(%N&6&*(N76&%(() m5O#('(% 05N*5#(%P0$#$7N(%G67ƒ%
()%&N7H(lR(* D7O4#&%(N(%*40u7H('5 07#C4)('7)% N(%%4N%G() ?7#*&05N&(#'7)% N(07%'( ?#7&#&(%'(
N4)H5('5#$( 45 ?(#67)()*(%BU(%C&N7)%fQF o)(*%oP$6&%%&4)%C#5*(%'$D7N\5$(%'5 Se! $\5&O7N()*
%$\5(%*#$'7)% N(%%4N%R#()D4#0(7N4#%NT&)*$#Y*'(% %.%*V6(%() J;G'T75*7)*?N5%\5(GN(0-7#H(6()*
$*7)* &)D$#&(5#` NTJSP(*'4)0 N7?#4'50*&4)'( O&7)'( ?7#-7RGN(07#C4)(%$\5(%*#$#7??4#*$75 uH
'( O&7)'(45 '( N7&*(%*%5?$#&(5#75>%.%*V6(%() JSB

J3")(1"6"$ -6 )3"$1%8&$%3"6& 15)*6&>>(9("$ )-%96$%+&(@-A/2 (#$ 0-386-(9("$ =-&$r$9%(&<
=3#%$%3""5(+&( -A/J@96-015-6 $1:#016",( ?61%68%-%$5,(# #%$&6$%3"#($ ,(# (#$%96$%3"#@($ #(-3"
-(# %",%)6$(&1#1($("&#M

QB S4)%4667*&4)'T$)(#H&(D4%%&N(

WM P"(10%(&$%-%#5(16==31$5(B-A*()$61(3&B-A&"%$5=13,&%$(

U7?#4'50*&4)(* N7'&%*#&C5*&4)'(% ()H#7&%6&)$#75>P() ?7#*&05N&(#N(%()H#7&%7d4*$%'( %.)*-V%(R
#(?#$%()*()*?#V%'( a<| '( NT$)(#H&(*4*7N(5*&N&%$(?7#5)&*$?#4'5&*(G(* N7?#4'50*&4)'( ?(%*&0&'(%
()O&#4)=| P,546&%*4(* al.G!^8!RBUTJ;G)T5*&N&%7)*?7%'T()H#7&%'( %.)*-V%(G(%*'T7&NN(5#%0&*$('7)%
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*45%N(%%0$)7#&4%'( N7?#4%?(0*&O(JH#&05N*5#(Q)(#H&(!^a^ 0466( 5) '(% $N$6()*%'( N7%*#7*$H&(
'T70*&4)?45##$'5&#(NT(6?#(&)*($)(#H$*&\5('5 %(0*(5#7H#&04N(Pf5.467#' (* 7NBG!^8aRB
U704)%4667*&4)$)(#H$*&\5(?7#5)&*$'( %5#D70((%*7&)%&)(**(6()* &)D$#&(5#(() J;B S(?()'7)*G
%&N(%#$%5N*7*%%4)*(>?#&6$%?7#5)&*$'( ?#4'5&*GN7'&DD$#()0((%*64&)%)(**( '5 D7&*'5 ?N5%D7&CN(
#()'(6()* () J;G O4&#(&)O(#%$(%(N4)N(%$*5'(%B"7# 7&NN(5#%G0(**( 04)%4667*&4)'T$)(#H&(
#7??4#*$(̀ NT5)&*$'( 67*&V#(?#4'5&*((%**#V%O7#&7CN('T5)( ?#4'50*&4)` NT75*#(PE&HHN&(* 7NBG
!^^:RB

U704)%4667*&4)'T$)(#H&()4) #()45O(N7CN(7??7#7v*() 64.())(G ?7#5)&*$?#4'5&*(G&)D$#&(5#(()
J;G 0( C&N7)D&)7N#$%5N*7)*N(?N5%%45O()*'( 046?()%7*&4)%B"7# (>(6?N( P;()4&*(* 7N!^8=RG()
%.%*V6(%'( ?4N.05N*5#($N(O7H(G%5#N7C7%('T5) #()'(6()* () J; &)D$#&(5#'( =^|G N7
04)%4667*&4)'T$)(#H&(?7#\5&)*7N'( 0$#$7N(?#4'5&*P7??#40-(JSj MJ)7N.%(() S.0N('( j&(R(%*
046?7#7CN(()*#( J; (* JS +N704)%4667*&4)'( ?#4'5&*%?$*#4N&(#%%5#NW(>?N4&*7*&4)(%*%5?$#&(5#(
'( 88=| ?7#\5&)*7N?#4'5&*() J; P04)%4667*&4)'( D5(Ǹ NT-(0*7#(7%%(d046?7#7CN(()*#( J; (*
JSG?45# 5)( #$04N*('(5> D4&%64&)'#( () J;RG67&%(NN((%*046?()%$( ?7# N(%$04)46&(%
&6?4#*7)*(%#$7N&%$(%%5#N(?4%*(D(#*&N&%7*&4)P&)D$#&(5#'( :^| ?7#\5&)*7N?#4'5&*() J;R (* N7
%5??#(%%&4)'(% ?(%*&0&'(%'( %.)*-V%(P*7CN(75:RBF5#0(* (>(6?N(GHN4C7N(6()*GNT$)(#H&()4)
#()45O(N7CN(5*&N&%$(?7#+&%"$6-,( 016%"=13,&%$(#$-50:1(9("$ #&=51%(&1((" /2 Ie[dK@96%#(--(
(#$%">51%(&1(,( Z[d -31#+&A(--((#$)6-)&-5( =61*()$61( )&-$%?5M
b) 75*#( &)'&07*(5#?7#D4&%5*&N&%$G67&%D7&%7)*7??7#7&*#('(% N&6&*(%6$*-4'4N4H&\5(%'7)%
0(#*7&)(%%&*57*&4)%P%.%*V6(%'( ?4N.05N*5#($N(O7H(?7#(>(6?N(R(%*-A(>>%)6)%$55"(105$%+&(MS(*
&)'&07*(5##(?#$%()*(N(#7??4#*()*#( NT$)(#H&(?#4'5&*(%45%D4#6('( '()#$( 7H#&04N((* NT$)(#H&(
)4) #()45O(N7CN(P7??#40-( JSjR 5*&N&%$(Bf46&(#4 (* 7NBP!^88R04)D&#6()* 5)( (DD&070&*$
$)(#H$*&\5(%5?$#&(5#('( NWJ;O&%̀O&%'( NTJSB

J3"?("$%3""(- /2 d /2TJ3"?("$%3""(-

4(",(9("$ )5156-(#P\@-7R =_G9 !hG9 ZUd

C13,&%$#=5$13-%(1#P/p@*R fVU WfZU e WWZd

P"016%#P'4)* Jd4*(RP/p@*R WLLU 8a^ SUd

,#7&*(6()*%P/p@*R 8^^ ^ WUUd

J5*#(%P/p@*R 98^ <!^ e aZd

'3$6- P/p@*4))(R ! =:^ !<^^ e [d

:$1."$* ��@. Consommation d�’énergie par tonne de céréale produite dans des fermes en polyculture élevage
bovin. Centre France, réseau INRA Clermont Ferrand (54 exploitations en AC, 12 en AB) ;

Méthode Analyse Cycle de Vie ; moyenne sur 5 années (2010 2014)
Source : Benoit (résultats non encore publiés)

A noter : sur ce même échantillon, les émissions de GES par quintal produit sont inférieures de 40% en
AB avec, pour les exploitations en AC, une très forte contribution du N2O lié à l�’utilisation d�’engrais
azotés de synthèse.

Discussion ACV

U(%07N05N%N&$%75> JSj ?#&O&N$H&()*G'( ?7# N704)%*#50*&4)'( N76$*-4'(G '(% %.%*V6(%
Z67%%&D&$%] + () (DD(*G?N5%N(%%.%*V6(%%4)* ?#4'50*&D%G?N5%N(%&)'&07*(5#%#7??4#*$%75
u&N4H#766(45 75N&*#(?#4'5&*O4)*Y*#(D7O4#7CN(%B
U(*#7)%?4#*'(% 67#0-7)'&%(%(* N()&O(75'( *#7)%D4#67*&4)'(% ?#4'5&*%%4)*75%%&'(% ?7#76V*#(%
'T5*&N&%7*&4)$)(#H$*&\5(?N5%45 64&)%&6?4#*7)*%BQ) J;G N7*()'7)0( '( 04)%4667*&4)O(#%?N5%
'( ?#4'5&*%Z ?#Y*%̀ 04)%466(# ] &6?N&\5(5) 7NN4)H(6()*'(% D&N&V#(%(* 5) #7??#40-(6()* '(
0(NN(%'5 04)O()*&4))(NB
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S(%04)%4667*&4)%$)(#H$*&\5(%#(\5&V#()* '(% $O7N57*&4)%'4)* N(%#$%5N*7*%?(5O()* Y*#(
Z04)*#( &)*5&*&D%]Be) 0&*(̀ 0(* $H7#'%45O()*N(%#$%5N*7*%'( L('N&)H%-4D(#P!^^_R7.7)* 046?7#$
N(*#7)%?4#*'T7H)(75>'(% JN?(%() 0&#05&*%045#*%(* 'W7H)(75>'( E45O(NN(z$N7)'( &6?4#*$%?7#
C7*(75>#$D#&H$#$%+67NH#$N7'&%*7)0(G(* N(04g*$)(#H$*&\5('( N7#$D#&H$#7*&4)G$*7)* '4))$ N(%
O4N56(%() i(5GN(Z ;&N7)S7#C4)(] #7??4#*$75 uH'( 07#07%%($*7&*6(&NN(5#?45#N(%Z7H)(75>
N4)H5(%'&%*7)0(%]BS(* (>(6?N( &NN5%*#(NT&6?4#*7)0('( )( ?7%$O7N5(#() D4)0*&4)'T5) %(5N0#&*V#(
(* 'T5) %(5N()i(5G 07# NT$N(O7H(4O&)'(% JN?(%#(6?N&*C&() 'T75*#(%%(#O&0(%() *(#6(% '(
'$O(N4??(6()* #5#7NB
U( C&N7)'4&* ()D&) &)*$H#(#N7\5(%*&4) '(% H7%?&NN7H(%(* '(% '$0-(*% P)4*766()* (>0V%
'T(6C7NN7H(%G() ?7#*&05N&(#'7)% N(%0&#05&*%N4)H%(* ?45#N(%?#4'5&*%*#7)%D4#6$%RBU(%?#4'5&*%
04)O()*&4))(N%$*7)*G() 64.())(G '7O7)*7H( 0466(#0&7N&%$%() f/F Pf#7)'(% (* /4.())(%
F5#D70(%R\5( N(%?#4'5&*%C&4G&N?45##7&*. 7O4&#5) 7*45*%5??N$6()*7&#('( NTJ;M)45%)T7O4)%?7%
)4*$ '( #$D$#()0(̀ 0( %5i(*BS(?()'7)*G ?45#N7?7#*P() 75H6()*7*&4)R'( N7C&4$045N$(() 0&#05&*%
N4)H%G&ND75*)4*(# \5( N(%&6?$#7*&D%#$HN(6()*7&#(%P%$?7#7*&4)'(% ?#4'5&*%C&4(* 04)O()*&4))(N%
%5#5) 6Y6( $*7N7H(RH$)V#()*75 04)*#7&#('(% (6C7NN7H(%%5??N$6()*7&#(%?45#N(%?#4'5&*%C&4
'(% #7.4)%D#7&%B

Quelques éléments à prendre en compte

} IND75**()&#046?*( '( N7'$?()'7)0( P&)'&#(0*(R'(% %.%*V6(%C&475>()H#7&%'( %.)*-V%(GN&$(75>
*#7)%D(#*%4#H7)&\5(%PD56&(#%)4*766()*R '5 04)O()*&4))(NO(#%N( C&4PE4A7u(* 7NBG!^8a 1
f45N'&)H (* 7NBG!^^:R + &ND75'#7&*'4)0 7DD(0*(#5)( ?7#* '(% $6&%%&4)%7%%40&$(%75> ()H#7&%
6&)$#75>$H7N(6()*` NTJ;P!a| %&NT4)#(*&()*N(*75>?#4?4%$?7#E(%6( (* 7NBG!^8_RB

LM J*%>>160(5)3"39%+&(

$B `(0$#' ��4") ��H(2))2&%)��

S4)0(#)7)* NT5%7H('(% ()H#7&%7d4*$(%̀ NT$0-(NN('( N7X#7)0(GN(Sf22 7 ?#4?4%$D&)!^8= 5)
0-&DD#7H(7''&*&4))7)* '(% (>*(#)7N&*$%()O&#4))(6()*7N(%7NN7)*75 '(N` '(% 04g*%#(N7*&D%` NT(75\5&
7O7&()*$*7&*&'()*&D&$%() !^88 P0DB%5?#7RG(* &)*$H#7)*)4*766()* 5) ?4%*(?4NN5*&4)'( NW7&#
P,7CN(758^RB
S(?()'7)*G &N)45%%(6CN('&DD&0&N('T&)'&\5(#5) ?45#0()*7H('( 64&)'#( ?4NN5*&4)'( NT7&#?7#NWJ;
(* '4)0 5) C$)$D&0(0-&DD#$'( NTJ;B

:$1."$* ��?Q6��Ensemble des externalités environnementales liées à l�’usage des engrais azotés
Source : CGDD 2015 Echelle France
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1B 7#'2&%)��0&*+��$''H%*"+��." ��+H#,$*//"("%' ��#.2($'2D*"��

27)%N(#7??4#*'W$*5'( IELJ !^8a Z [5(NN(04)*#&C5*&4)'( NT7H#&05N*5#(D#7)c7&%(` N7#$'50*&4)'(%
$6&%%&4)%'( H7d` (DD(*'( %(##(k "4*()*&(N'W7**$)57*&4)(* 04g* '( '&> 70*&4)%*(0-)&\5(%]G
"(NN(#&)(* 7NB#(*&())()* NT70*&4)Z15,&%1(-( 1()3&1#6&<("016%#9%"516&<,( #E"$*:#(@(" -(#
&$%-%#6"$9%(&<($ (" ?6-31%#6"$=-&#-(# 1(##3&1)(#3106"%+&(#GBU(%75*(5#%&)'&\5()* \5( N(
?4*()*&(N'( 0(**( 70*&4)(%*7 ?#&4#&&6?4#*7)*G\5T(NN((%*04)O(#H()*( 7O(0'W75*#(%4Ci(0*&D%7H#&
()O&#4))(6()*75> (* \5T(NN(?(5* Y*#(6&%(() ?N70(#7?&'(6()*B S(**( 70*&4)(%*(%*&6$(7O4&#5)
?4*()*&(N'W7**$)57*&4)7))5(N '( W@ff(" N$ J` L( =616" (" LUbUB
UW70*&4)%5&O7)*(P7O(0'(5> %45%70*&4)%R6&%(() 7O7)*?7# "(NN(#&)(* 7NBO&%($H7N(6()* 5)(
#$'50*&4)'5 #(045#%75> ()H#7&%7d4*$%'( %.)*-V%(G?7# 5) 700#4&%%(6()*'( N705N*5#('(%
N$H56&)(5%(%BIN%W7H&*'( +

WK /))13Y$1(-6#&1>6)((" -50&9%"(&#(#B016%"(#(" 016",(# )&-$&1(#P?4*()*&(N'T7**$)57*&4)
(%*&6$̀ ^G:8/* Se! ( ?7#7) () !^a^RB

LK /&09("$(1 ($ 96%"$("%1,(# -50&9%"(&#(#,6"# -(# =16%1%(#$(9=316%1(#P?4*()*&(N
'T7**$)57*&4)(%*&6$̀ ^G9h/* Se! ( ?7#7) () !^a^RB

J(# ,(&< 6)$%3"#=1r"("$ ,3") ,(# =16$%+&(#+&%#3"$9%#(#(" O&?1(=61-./2M

XB ;&4'&O(#%&*$(* %(#O&0(%$04%.%*$6&\5(%

F&NT4)%(#$DV#(75> Z5#H()0(%] ?7##7??4#*75> N&6&*(%'(% #(%%45#0(%(* 75> %(5&N%&'()*&D&$%
0466( ?#4CN$67*&\5(%?7#6&N(%)(5D ZN&6&*(%] PZ"N7)(*7#. ;45)'7#&(%] '( L40u*#‹6 (* 7NBG
!^^: 8^RNT$#4%&4)'( N7C&4'&O(#%&*$(%* ?N70$(0466( NT5)('(% ?#(6&V#(%5#H()0(%P#&0-(%%(
%?$0&D&\5((* 7C4)'7)0(%lRB/7&%&N#(%*(()04#( ,( ?6#$(#+&(#$%3"#95$*3,3-30%+&(#,( >3", ("
)( +&%)3")(1"( -A5?6-&6$%3",( -6 8%3,%?(1#%$5G\5& )( ?(5* Y*#( 7C4#'$( ?7# 5)( Z5)&*$
04665)( ]G0466( N(#7??(NN()*S-(O7%%5%75 U45&%(* 7NBP!^^:RB
S(#*7&)%75*(5#%(%%7&()*'( ?#4?4%(#'(% Z&)'&07*(5#%] '( C&4'&O(#%&*$G67&%&N%T7H&*%5#*45*
'T&)&*&7*&O(%O&%7)*` 046?*7C&N&%(#N7C&4'&O(#%&*$BIN(%*() (DD(*?4%%&CN('( 07#70*$#&%(#G() 5) N&(5
'4))$ (* ?7##7??4#*̀ 5)( ?#$4005?7*&4)'4))$(G NT$*7*'( N7C&4'&O(#%&*$` ?7#*&#'T5)( C7**(#&(
'T&)'&07*(5#%?(#*&)()*%G0(?()'7)* &N(%*?N5%C(75045??N5%046?N(>('T$O7N5(#N(%?#40(%%5%N&$%`
N7C&4'&O(#%&*$BS(5> 0&P0466( N7#$H5N7*&4)C&4N4H&\5(GN7?4NN&)&%7*&4)GN76&)$#7N&%7*&4)'( N7
67*&V#(4#H7)&\5(R%4)*() (DD(**#V%&6C#&\5$%P%.)(#H&(%GC450N(%'( #$*#470*&4)GlRG(* N(%
'&DD&05N*$%6$*-4'4N4H&\5(%'( \57)*&D&07*&4)'(% %(#O&0(%%4)*H#7)'(%B

U(%4C%(#O7*&4)%%(04)0()*#()* %5#\5(N\5(%H#45?(%*7>4)46&\5(%+N7DN4#(GNW7O&D75)((* 0(#*7&)%
7#*-#4?4'(%BQNN(%4)* 6&%() $O&'()0( 5) "($ ,5)-%" ,(# =3=&-6$%3"#,.3%#(6&<#=5)%6-%#$(#,(#
9%-%(&<601%)3-(#I=6##5(#,.&" %",%)(WUU(" WSfSB ZZ(" LUWbKM2( )46C#(5> D70*(5#%(* (DD(*%
'&#(0*%(* &)'&#(0*%&)*(#DV#()*+*4>&0&*$'(% &)*#7)*%G'(%*#50*&4)'(% 6&N&(5>%(6&)7*5#(N%G64&)'#(%
'&%?4)&C&N&*$%7N&6()*7&#(%'7)% N(%0-76?%l U(%?(%*&0&'(%(5> 6Y6(% 4)* '(% &6?70*%65N*&?N(%G
7O(0'(% (DD(*%'&#(0*%N$*75>(* )4) N$*75>P7DD(0*7)*N(%046?4#*(6()*%GN7#(?#4'50*&4)lRG(* '(%
(DD(*%&)'&#(0*%G)4*766()* *#4?-&\5(%BUW(>(6?N('5 ,5)-%" ,(# 68(%--(#,39(#$%+&(#%--&#$1(-6
)39=-(<%$5,(# >6)$(&1#($ ,(# %"$(16)$%3"#+ '(% %.)(#H&(%'$N$*V#(%()*#( 5) &)%(0*&0&'(
P)$4)&04*&)4ƒ'(R(* 5) C&47H#(%%(5#PO7##47G)4%(67R4)* $*$64)*#$(%BRBU(*75>'( 64#*7N&*$'(%
7C(&NN(%(%*?7%%$'( = ` a^ | () 5)( '&d7&)('W7))$(%BIN(%*'&DD&0&N('T7**#&C5(#5) ?4&'%75 D70*(5#
Z?(%*&0&'(%] ?45# N5&7DD(0*(#5) ?45#0()*7H( '( N7%5#64#*7N&*$'(% 7C(&NN(%G() #7&%4)'(
?7#76V*#(%&6C#&\5$%G*(N%\5( N(%%*#(%%7N&6()*7&#(%G?7*-4N4H&\5(%(* 0-&6&\5(%B"7# 7&NN(5#%G75

10 Les neufs Ç limites environnementales È de la plan•te identifiŽes par les auteurs sont les suivantes : Žrosion de la biodiversitŽ, cycles 
biochimiques, changement climatique, acidification des ocŽans, pollution chimique, et aŽrosols, trou dÕozone, consommation de la 
ressource fonci•re, consommation en eau.  



Etude ITAB « Externalités de l�’AB » Novembre 2016 _8

'(N` '( N764#*7N&*$G&ND75**()&#$H7N(6()**()&#046?*( '(% )4) #(*45#%̀N7#50-( P?(#*5#C7*&4)%'5
#(?$#7H(G(* '(% O4N%G6Y6( ` D7&CN(%'4%(%RB
J5 '(N` '( NW7C%()0('( ?(%*&0&'(%'( %.)*-V%(G?N5%&(5#%$N$6()*%?N7&'()*?45#5) (DD(*D7O4#7CN(
'( NWJ;%5#N7?#$%(#O7*&4)'( N7C&4'&O(#%&*$P(%?V0(%(* $04%.%*V6(%R+N(%5#0#4v*'( ?#7&#&(%(*
'W&)D#7%*#50*5#(%$04N4H&\5(%G'(% #4*7*&4)%?N5%'&O(#%&D&$(%4DD#7)*'(% 7C#&%(* '(% #(%%45#0(%
7N&6()*7&#(%?N5%O7#&$(%(* 04)*&)5(%l ,45*(D4&%GN7H#7)'( $*5'( (5#4?$())( o; Ie; IeoG046?7#7)*
N(%(>?N4&*7*&4)%() J; (* () JSG7 64)*#$ \5(G '7)% NT()%(6CN(GN7'&O(#%&*$'T(%?V0(%(%*̀ ?(&)(
%5?$#&(5#(() J;G(* \5( N7?#$%()0('T(%?V0(%#7#(%45 6()70$(% )( '$?()' ?7%*7)* '5 64'( '(
?#4'50*&4)PJ;@JSR\5( '(% ?#7*&\5(%05N*5#7N(%6&%(%() m5O#((* '( N7'&O(#%&*$'(% -7C&*7*%)4)
05N*&O$%45 %(6&)7*5#(N%?#$%()*%B

UW$O7N57*&4)'(% #(1?%)(#1(",&# =61 -6 8%3,%?(1#%$5'( #$H5N7*&4)C&4N4H&\5('(% #7O7H(5#%'(%
05N*5#(%(* '( ?4NN&)&%7*&4)%(-(5#*( ` ?N5%&(5#%N&6&*(%BU7?N5?7#*'(% *#7O75>%W()*&())()* ` 5)(
\57)*&D&07*&4)'(% 4#H7)&%6(%%5%0(?*&CN(%'( #()'#( N( %(#O&0(P7#*-#4?4'(%?#$'7*(5#%G
?4NN&)&%7*(5#%RG%7)%\57)*&D&07*&4)'( N(5#70*&4)(* '( %(%C$)$D&0(%BF(5N(%\5(N\5(% $*5'(%
?#4?4%()*'(% $O7N57*&4)%64)$*7&#(%'( 0(%%(#O&0(%G67&%(NN(%%4)*#$7N&%$(%` '(% $0-(NN(%
(>*#Y6(%PN7?7#0(NN(45 N(64)'(RB C6#3&=(& ,( $16?6&<,%#$%"0&("$#=5)%>%+&(9("$-./2@($ -A3"
96"+&( 6%"#%,( 15>51(")(#=3&1,5>%"%1#3" (>>($,.(<6)(186$%3",( )(# #(1?%)(#BU(%6&N&(5>%(6&
)7*5#(N%G\5& %4)*'$*(#6&)7)*% ?45# N(%4#H7)&%6(%7%%5#7)*0(%%(#O&0(%G)( %4)*?7%?#&%()
046?*( '7)% N(%$*5'(% ` N7?7#0(NN(45 '7)% NW7**#&C5*&4)75> %5#D70(%05N*&O$(%'(% (%*&67*&4)%
64)'&7N(%B,45*(%N(%?#4'50*&4)%)( %4)*?7%04)0(#)$(%75 6Y6( *&*#(?7#0(%%(#O&0(%G. 046?#&%
?7#6& N(%H#7)'(% 05N*5#(%+ N7D$04)'7*&4) '(% 0$#$7N(%)( '$?()' ?7# (>(6?N( ?7%'(%
?4NN&)&%7*(5#%BU(%?#4'50*&4)%D#5&*&V#(%(* N$H56&V#(%G() %4)*N(?N5%*#&C5*7&#(%G(* ?7#6&0(%
'(#)&V#(%G&N?(5* . 7O4&#75 %(&)'T5)( (%?V0('(% O7#&$*$%?N5%45 64&)%'$?()'7)*(% '( N7
d44H76&(B

WM l&6"$%>%)6$%3",(# %9=6)$#"506$%>##&1-68%3,%?(1#%$5-%5#B-A&#60(,(#
=(#$%)%,(#($ ,(# "%$16$(#

$B =")'2#24")��#,2(2D*") ��

UT()O&#4))(6()*-567&) %('$H#7'( (* N7C&4'&O(#%&*$(%*?7#*&05N&V#(6()*() 0#&%(P;7#)4%u&(* 7NB
!^8!R +NT(6?#(&)*('( NT70*&O&*$-567&)( %5#N(6&N&(5)7*5#(N%T700#4&*(* 6()70( N7C&4'&O(#%&*$G(NN(
6Y6( %45#0('( H#7)'(%D4)0*&4)%#$H5N7*#&0(%BU7?#$%(#O7*&4)'(% %.%*V6(%'( #$H5N7*&4)'5
07?&*7N)7*5#(N(%*() i(5 P'( "(#*-5&%(* p45O(*G!^8aRB
U7D75)( (%*() ?7#*&05N&(#%456&%(` '( 65N*&?N(%?#(%%&4)%+?(%*&0&'(%G67&%75%%&6&0#4?4NN57)*%1
?N5%'( 8^^ ^^^ 64N$05N(%%.)*-$*&\5(%%4)*?#4'5&*(%?7#NT&)'5%*#&(?45#'(% 5%7H(%N(%?N5%O7#&$%
P%4NO7)*%G?N7%*&D&7)*%G6$'&076()*%G04%6$*&\5(%G#(*7#'7*(5#%'( DN766(lRBQ)O&#4)5) 6&NN&(#'(
)45O(NN(%64N$05N(%%4)*6&%(%%5#N(67#0-$ 0-7\5( 7))$(B S(#*7&)(%'( 0(%%5C%*7)0(%%4)*
?#$%()*(%'7)% N(%(75> ` '(% '4%(%*#V%D7&CN(%P'T4yN(*(#6( '( 6&0#4?4NN57)*%RG0(#*7&)(%?(5O()*
%T700565N(#'7)% N(%4#H7)&%6(%BQNN(%%4)*%45?c4))$(%'T7O4&#'(% (DD(*%*4>&\5(%P65*7HV)(%G
*$#7*4HV)(%45 ?(#*5#C7*(5#%()'40#&)&()%RB27)%0( 04)*(>*( '( ?4NN5*&4)'&DD5%(G&N(%*'&DD&0&N('(
'&%*&)H5(#N704)*#&C5*&4)%?$0&D&\5('(% ?(%*&0&'(%(* '( 0(#)(# N(%(DD(*%'( %.)(#H&(()*#( 0(%*.?(%
'( ?4NN57)*%B

Déclin des abeilles et lien avec les pesticides
2(%$*5'(% (%*&6()*\5( N764#*7N&*$'(% 7C(&NN(%G(* N('$0N&)04#4NN7&#('5 %(#O&0('( ?4NN&)&%7*&4)
P7C(&NN(%'46(%*&\5(%\5&)( %4)*?7%N(%%(5N(%?4NN&)&%7*#&0(%G(* ?7%N(%%(5N(%7DD(0*$(%RG%4)*N&$%G
75 64&)%() ?7#*&(G̀ NW5%7H('(% ?(%*&0&'(%0-&6&\5(%P(* () ?7#*&05N&(#0(5> '( N7D76&NN('(%
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)$4)&04*&)4ƒ'(%G\5&#(?#$%()*()*75i45#'W-5&!= | '5 67#0-$ PO7)'(# FN5&i%G!^8a RBe) ?(5* 0&*(#
)4*766()* N(%*#7O75>'( n()#. (* 7NBP!^8!R\5&G$*5'&7)* NT(>?4%&*&4))4) N$*7N('T7C(&NN(%75
*-&76$*-4>76(G6(**()* () $O&'()0( 5) '$0N&)'(% 7C(&NN(%)4) ?7#*4>&0&*$'&#(0*( 67&%'5 D7&*
'T5)( 4#&()*7*&4)?(#*5#C$(P&6?70*%5#N( %.%*V6(0$#$C#7N'( H$4N407N&%7*&4)R&)'5&%7)*'(%
'&DD&05N*$%` #(*#45O(#N7#50-(B
/7&% 'W75*#(%D70*(5#%?(5O()* i45(#G0466( N( #$0-75DD(6()* 0N&67*&\5(G'(% ?7#7%&*(%(*
?7*-4HV)(%G'(% #(%%45#0(%7N&6()*7&#(%?(5 O7#&$(%G7&)%&\5( '(% &)*(#D$#()0(%@%.)(#H&(%()*#( N(%
D70*(5#%?(#*5#C7*(5#%P"4**%(* 7NBG!^8^RB;N7)u() (* 7NBGP!^8=R%45N&H)()*'(% %.)(#H&(%'T&6?70*%
()*#( N(O7##47(* NT5%7H('( NT&6&'70N4?#&'(%5#N7#$'50*&4)'(% 07?70&*$%'( O4N%'(% 7C(&NN(%B
"7#04)%$\5()*G*45*() )4*7)* NT(DD(*'(% ?(%*&0&'(%0-&6&\5(%%5#N('$0N&)'(% 7C(&NN(%G&N)W(%*'4)0
?7%?4%%&CN(G'7)% NW$*7*70*5(N'(% 04))7&%%7)0(%G'( \57)*&D&(#N(5#%*#&0*&6?70*̀ N7'&6&)5*&4)'5
%(#O&0('( ?4NN&)&%7*&4)#()'5B S(?()'7)*G ?7#6&N(%D70*(5#%(* N(%046C&)7&%4)%'( D70*(5#%6&%%5#
N7%(NN(**(GN(%&)%(0*&0&'(%%4)*() *#7&)'( ?#()'#( N7*Y*( PF67#*(* 7NBG!^8_RBU(%)$4)&04*&)4ƒ'(%
$*7&()*'$i` N(%?N5%%5%?(0*$%() Q5#4?('5 D7&*'( N7%.)0-#4)&%7*&4)()*#( N(5#7##&O$(%5#N(%
H#7)'(%05N*5#(%(* N(%(DD4)'#(6()*%'( ?#4'50*&4)%(* N(%64#*7N&*$%'T7C(&NN(%B

Q) 0( \5& 04)0(#)( N(%&6?70*%'( 0(%)$4)&04*&)4ƒ'(%() ?7#*&05N&(#GN(%'4))$(% '( *4>&04N4H&(
'$64)*#()* '(% &6?70*%N7#H(%?45# N(%'&O(#%H#45?(%*7>4)46&\5(%)4) 0&CN(%G'W&)O(#*$C#$%
*(##(%*#(%(* 7\57*&\5(%BS(#*7&)(%(%?V0(%'( O(#*$C#$%0466( N(%?4&%%4)%45 N(%4&%(75>G%4)*
7??7#5%7DD(0*$%G\5( N(%(DD(*%%4&()*'&#(0*%(*@45() 07%07'(Pj7) '(# FN5&i%(* 7NBG!^8=RB

;45#H5(*f5&NN(675'P!^8_R&)'&\5()* \5( '(% *#7O75>4)* 0-(#0-$ ` $O7N5(#N(%(DD(*%'(% ?(%*&0&'(%
%5#NT()%(6CN('( N7C&4'&O(#%&*$G)4*766()* () *(#6(%'( ?(#*(%%5#N7C&4'&O(#%&*$%?$0&D&\5(P()
?7#*&05N&(#4&%(75>G?4&%%4)%RG67&%75%%&%5#N7'&O(#%&*$'(% $04%.%*V6(%B
IN(%*%45O()**#V%'&DD&0&N('T&6?5*(#5) ?45#0()*7H('( 64#* 'T4&%(75>(* '( ?4&%%4)%75>?(%*&0&'(%G
%&0( )T(%*'7)% 0(#*7&)%07%C&()'$0#&*%BQ) (DD(*G?7#(>(6?N(G/&)(75 P!^^=RG0&*$?7#;45#H5(*(*
f5&NN(675'G7 *#7O7&NN$%5#N(%64#*%'T4&%(75>() N&()7O(00(#*7&)(%D4#65N7*&4)%'( ?(%*&0&'(%P%45%
D4#6( '( H#7)5N$%()#4C$%R*#V%7??$*()*(% ?45# N(%4&%(75>H#7)&O4#(%G(* 7.7)* (5 '(%
04)%$\5()0(%*#V%&6?4#*7)*(%() *(#6(% '( 64#*7N&*$PD45#0-(**('( 8< ` :8 6&NN&4)%'T4&%(75>
64#*%(%*&6$%D&)'(% 7))$(% 8:h^GN4#%'( NT5%7H('( 0(%?(%*&0&'(%RB;45#H5(* (* f5&NN(675'
&)'&\5()* \5( %(N4)NT75*(5#N5&6Y6( 0(**( *#V%D4#*(64#*7N&*$7 %7)%'45*( $*$N7?&#(G(* \5( 0(%
?(%*&0&'(%4)* ()%5&*($*$ &)*(#'&*%B"45# 75*7)*G'7)% N(07N05N\5T&N%?#4?4%()*G&N%?7#*()* %5#5)(
-.?4*-V%( '( 8^^ 6&NN&4)%'T4&%(75>64#*%() N&()7O(0NT5%7H('(% ?(%*&0&'(%0-&6&\5(%BE45%
?#4?4%(#4)%'( #(*()&#G0466( D45#0-(**(C7%%(G?45#*()&#046?*( '( N7#(67#\5( '( /&)(75
P!^^=RG5)( -.?4*-V%( '( =^ 6&NN&4)%'T4&%(75>*5$%P0DB*7CN(75#$07?&*5N7*&DRB
��
Un cas lointain, mais emblématique de l�’impact environnemental : la barrière de corail australienne
;45#H5(* (* f5&NN(675'%45N&H)()*\5( 0(* $04%.%*V6(G0N7%%$?7*#&64&)('( NT-567)&*$G%5C&*5)(
D4#*(04)*76&)7*&4)?7#N(%?(%*&0&'(%+0T(%*%7)%'45*( NT5)('(% %&*57*&4)%N(%?N5%$*5'&$(%\57)* `
N7?#(%%&4)(>(#0$( %5#N(6&N&(5)7*5#(NBJ&)%&G3#44) (* 7NBP!^8!R(%*&6()*\5( ?N5%'( a^ *4))(% '(
?(%*&0&'(%?7#7) 7##&O()*'7)% N(N7H4)B/7NH#$N7'&N5*&4)G'(% 04)0()*#7*&4)%'$?7%%7)*8 H@N4)*
$*$()#(H&%*#$(%BU(%75*(5#%&)'&\5()* \5( N7#$%&N&()0('( 0( O7%*($04%.%*V6(\5&%5C&*$H7N(6()*
N7?#(%%&4)'5 0-7)H(6()* 0N&67*&\5(?45##7&*Y*#(#$'5&*(() N&()7O(0N(%*75>$N(O$%'( ?(%*&0&'(%
()#(H&%*#$%P&6?70*%%5#N(%04665)75*$%'( ?N7)*(%67#&)(%(* %5#04#75>RB

1B h2'+$'")��"' ��$((&%2*( ��

UW()#&0-&%%(6()*() $N$6()*%7d4*$%(* () ?-4%?-4#('(% $04%.%*V6(%7\57*&\5(%04)'5&* ` N(5#
'&%D4)0*&4))(6()* (* ` N7?(#*5#C7*&4)'(% ?4?5N7*&4)%7)&67N(%45 O$H$*7N(%\5& . %4)*
)7*5#(NN(6()* &)D$4'$(%BS(**( (5*#4?-&%7*&4)%( *#7'5&*)4*766()* ?7# '(% ?#4N&D$#7*&4)%'(
O$H$*75>P67#$(%O(#*(%lRG'4)* N7'$046?4%&*&4)G'7)% 5) %(04)' *(6?%G7??75O#&*N(6&N&(5()
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4>.HV)( 1 (NN(?(5* $H7N(6()* 04)'5&#( 75 '$O(N4??(6()* '( 6&0#44#H7)&%6(%?7*-4HV)(%45
%$0#$*7)*'(% *4>&)(%\5& #()'()* NW(75&6?#4?#(` '&O(#%5%7H(%P#$0#$7*&D%G?#4'50*&4)'T(75
?4*7CN(RBU( ?(5?N(6()* ?&%0&04N((%*NT5)'(% 6(&NN(5#%&)'&07*(5#%'( N7\57N&*$'(% (75> PJH()0(
F(&)( E4#67)'&(G!^8^R+ N(%?4&%%4)%%4)**#V%%()%&CN(%` NT(>0V%'T7664)&56 (* 75 67)\5(
'T4>.HV)(BS767#H4(* 7NBP!^^=R&)'&\5()* \5( N7*4>&0&*$'(% )&*#7*(%?45#N(%7)&675>7\57*&\5(%
75H6()*( 7O(0N704)0()*#7*&4)(* N7'5#$( 'T(>?4%&*&4)B2&O(#%(%$*5'(% 4)* 75%%&6&%() $O&'()0(
'(% 04##$N7*&4)%()*#( N(%*()(5#%() )&*#7*(%'7)% NT(7545 N(%\57)*&*$%'T()H#7&%7d4*$%$?7)'5%(*
N('$0N&)'(% ?4?5N7*&4)%'T76?-&C&()%P;&%-4?(* 7NBG8::: 1L45%((* 7NBG8:::RB

LM ;(# 85"5>%)(#,( -A/2(" $(19(# ,( 8%3,%?(1#%$5

U(%?#7*&\5(%'W7H#&05N*5#(C&4N4H&\5(4)* H$)$#7N(6()*#(045#%̀'(% #4*7*&4)%?N5%N4)H5(%(* ?N5%
'&O(#%&D&$(%G7O(0'7O7)*7H( '( ?#7&#&(%P7O(0N(5#%(>*(#)7N&*$%?4%&*&O(%R(* NW7C%()0('( ?(%*&0&'(%
0-&6&\5(%P64&)'#(%(>*(#)7N&*$%)$H7*&O(%R+ 0(%$N$6()*%4)* '(% (DD(*%?4%&*&D%'&#(0*%%5#N7
C&4'&O(#%&*$B
f5.467#' (* 7NBP!^8aR%45N&H)()*+&A&"016", "3981( ,A5$&,(#=15#("$("$=3&1-A/2@,( 9(%--(&1#
15#&-$6$#\5( NWJS?7#-(0*7#(G\5( 0( %4&*() $(19(# ,( ,%?(1#%$53&,.683",6")( ,(# (#=:)(# P?7#
(>(6?N( ;()H*%%4)(* 7NBG!^^= 1n4N((* 7NBG!^^= 1F*40u'7N((* 7NBG!^^_RB
b)( 6$*7 7)7N.%(PL7-67)G!^88R#$7N&%$(%5#a:_ ?5CN&07*&4)%&)'&\5( \5( a!< 7#*&0N(%#7??4#*()*
'( 6(&NN(5#%#$%5N*7*%() D7O(5#'( N7C&4G=_P89|R5)( 7C%()0('( '&DD$#()0(%4C%(#O$(%G(* 89 Pa|R
'(% #$%5N*7*%64&)%C4)%P() ?7#*&05N&(#N&$%75>&)O(#*$C#$%'5 %4NRB

F7C7*&(#P!^8aR%45N&H)(NT&6?4#*7)0('( N764%7ƒ\5(?7.%7HV#(G\5&(%*?#$?4)'$#7)*( ?7##7??4#*
75 64'( '( ?#4'50*&4)'( N7C&4\57)* ` NT&6?70*%5#N7'&O(#%&*$P?#4i(*;Ie;IeR 1 ?45#4?*&6&%(#N7
C&4'&O(#%&*$G&N%T7H&*'( 046C&)(#64%7ƒ\5(?7.%7HV#((* C&4B
J0*5(NN(6()*G5) ?#4i(*() 045#%Po;IeFQLjoG%45*()5?7#N(6$*7?#4H#766( QSeFQLj'( NTIELJRO7
*()*(# '( ?#$0&%(#(* \57)*&D&(#NW(DD(*'5 *75>'WJ; '7)% 5) ?7.%7H(%5#N7C&4'&O(#%&*$B

"7# 7&NN(5#%G-6 ,%?(1#%$5,(# 1(##3&1)(#&$%-%#5(#I(" -%(" 6?() -6 ,%?(1#%$505"5$%+&(K($ -6
)39=-(<%$5,(# #E#$:9(#=(19($$16%("$&"( 9(%--(&1(6,6=$6$%3"6&<5?3-&$%3"#,& )-%96$P;4##4)G
!^^_ 1JN*&(#&7)' 344-7Du7)G!^^h 1S-7??(NN7)' U7j7NN(G!^88R. >#/6��2%'"+$#'2&%��"%'+"��)"+-2#")B

bM ;(# #(1?%)(#5)3#E#$59%+&(#-%5#B-68%3,%?(1#%$5

U( #7??4#*'&%?4)&CN(N(?N5%046?N(*%5#NT$O7N57*&4)'(% %(#O&0(%$04%.%*$6&\5(%(%*0(N5&#$7N&%$
?45#N(S()*#( 'TJ)7N.%(F*#7*$H&\5(PS-(O7%%5%75 U45&%(* 7NBG!^^:RBJ0*5(NN(6()*G5)( (>?(#*&%(
D#7)c7&%(() 045#%PQXQFQQJR'$0N&)(NT7??#40-((5#4?$())( /JQF P/7??&)H7)' J%%(%%6()*4D
Q04%.%*(6%7)' *-(&#F(#O&0(%R75)&O(75D#7)c7&%P07#*4H#7?-&((* $O7N57*&4)'(% %(#O&0(%#()'5% ?7#
N(%$04%.%*V6(%RB

La régulation biologique
U7?N5?7#*'(% $*5'(%() #(%*(75 '$046?*( '(% 75>&N&7&#(%G%7)%$O7N57*&4)'(% (DD(*%BU7C&4'&O(#%&*$
D4)0*&4))(NN((%*?N5%'&DD&0&N(` \57)*&D&(#+&" )3"$1r-( 8%3-30%+&(6))1& ,(# 8%3601(##(&1#,(#
)&-$&1(#7 $*$&'()*&D&$'7)% 0(#*7&)%#$%5N*7*%Pf7C#&(N(* ,%0-7#)*u(G!^^< 1S#4A'(# (* al.G!^8^RB
I)0N7)(* 7NBG(2015) &)'&\5()* \5( NT(DD(*?4%&*&D'( NTJ;(%*0N7&#() 0( \5& 04)0(#)( N(%H#7)'(%
05N*5#(%B"45# #(%*75#(#N7'&O(#%&*$'(% 75>&N&7&#(%'(% 05N*5#(%&)'&HV)(%G&N%T7H&*'T7#*&05N(#
'$O(N4??(6()* '( NTJ;(* )$0(%%&*$'( '$O(N4??(#N704))(0*&O&*$()*#( N(%6&N&(5>BUW&6?70*'(%
-7C&*7*%%5#N7C&4'&O(#%&*$()*#( J; (* JS '$?()' 75%%&'( N7?#4?4#*&4)'W-7C&*7*%'&DD$#()*%75 %(&)
'W5)( 6Y6( (>?N4&*7*&4)B
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Le service de pollinisation en particulier : les abeilles et les autres
F&N(#sN('( NW7C(&NN(PApis mellifera UBR7 D7&*NW4Ci(*'( )46C#(5> *#7O75>G-6 )3"$1%8&$%3"0-386-(
,.6&$1(# =3--%"%#6$(&1#7 $*$ ?(5 $*5'&$( i5%\5W?̀#$%()*PL7'(# (* 7NBG!^8=RBS(%'(#)&(#%
#(H#45?()* ?7# (>(6?N( 6450-(%G04N$4?*V#(%G?7?&NN4)%GH5Y?(%GD45#6&%G4&%(75>(* 0-75O(%
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N(%?(%*&0&'(%G4) 7C45*&#7&*` ()O&#4)8G:6&NN&7#''( '4NN7#%7))5(N%!^8a P%4&*9 6&NN&7#'%() 64&)%
?7##7??4#*̀ NT-.?4*-V%(;‰fRG0( \5& #(O&()'#7&*̀ 5) *4*7N'T()O&#4)Z@L9%--%61,#=3&1-( )3X$
6""&(- F 8%3,%?(1#%$5($ #(1?%)(#5)3#E#$59%+&(#6##3)%5(B-68%3,%?(1#%$5>3")$%3""(--(G75>Q*7*%
b)&%M

Remarque concernant l�’augmentation de la consommation de pesticides due à la destruction de la
faune auxiliaire : on pourrait considérer la baisse du nombre d�’auxiliaires liée à l�’impact des pesticides
comme un coût en quelque sorte « internalisé », les agriculteurs étant directement �“victimes�” de la
moindre fonctionnalité des prédateurs naturels des ravageurs pour la protection de leurs cultures
(Steiner et al., 1995 ; Pearce et Tinch, 1998). Cependant, comme les agriculteurs victimes ne sont pas
forcément ceux qui ont contribué à faire baisser le taux d�’auxiliaires présents, nous considérons qu�’il y
a des agents « agriculteurs » différents, et conservons ce coût en externalité. Il en est de même pour
le coût lié à la résistance des pesticides.
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)46C#(5> $0N7&#7H(%G)4*766()* 6$*-4'4N4H&\5(%B

;( )*%>>160(,& #(1?%)(=3--%"%#6$%3"
S4)%*7)d7(* 7NBP8::<R4)* $*$ ?7#6&N(%?#(6&(#%̀ ?#4?4%(#'(% O7N(5#%'( 0( %(#O&0(BU7N&6&*(
C7%%(04##(%?4)'7&*` N7O7N(5#'( N7?#4'50*&4)'( 6&(NP89 6̂&NN&4)%bFxRG(* N7O7N(5#-75*( $*7&*
0(NN('( N7O7N(5#(%*&6$('(% 05N*5#(%'$?()'7)* '( N7?4NN&)&%7*&4)P8hG:6&NN&7#'%bFxRBIN%0-4&%&#()*
5)( O7N(5#&)*(#6$'&7&#('( ! /&NN&7#'%'( bFx ?45#N(%Q*7*%b)&%G?5&%04)%&'$#7)*\5( N7O7N(5#'(
NT7H#&05N*5#(76$#&07&)(#(?#$%()*7&*` NT$?4\5(P8:h^R8^| '( N7O7N(5#'(% ?#4'50*&4)%64)'&7N(%G
&)'&\5V#()*5)( O7N(5#64)'&7N( '( LU9%--%61,#]Q\M
"&6()*(N (* 7NBP8::<R?#4?4%V#()*?45#N(%Q*7*%b)&%N(0-&DD#('( h /&NN&7#'%bFx P#7??4#*$(%'(
/7#*&)G8:<=RBS(**( O7N(5#D5*#(O5(` N7-75%%(() . &)*$H#7)*N(%O7N(5#%'(% ?#4'50*&4)%7)&67N(%G
() N&()7O(0 NT5*&N&%7*&4)'(% ?#4'50*&4)%O$H$*7N(%'$?()'7)* '( N7?4NN&)&%7*&4)G?5&%5)(
(>*#7?4N7*&4)64)'&7N( D5*D7&*(() ?#4?4%7)*5) *75> 65N*&?N&07*(5#'( = ?7# #7??4#*75>
?#4'50*&4)%76$#&07&)(%'$?()'7)*(% '( N7?4NN&)&%7*&4)P[U 9%--%61,#]Q\KM
S-(O7%%5%75 U45&%(* 7NBP!^^:R &)'&\5()* \5( N(07#70*V#(7 ?#&4#&&NN$H&*&6('T5)( (>*()%&4)`
H#7)'( $0-(NN('( #$%5N*7*%N4075>(%*N7?#(6&V#(0#&*&\5(\5&?(5* Y*#(7'#(%%$(̀ 0(%'(5> $*5'(%B
QNN(%#(?4%()*?#&)0&?7N(6()*%5#'(% 7??#40-(%%&6?N(%() *(#6(%'( 04g*P04g*'( #(6?N70(6()*G
&6?70*%5#N(%D4)0*&4)%'( ?#4'50*&4)R(* 4C*&())()* '4)0 5)( O7N(5#'( 04)*#&C5*&4)` N7#&0-(%%(
?#4'5&*(G(* ?7%5)( $O7N57*&4)'( 0( \5( #(?#$%()*(#7&()*N(%?(#*(%'( 0(%%(#O&0(%B

Q) !^^=G '( )45O(NN(%(%*&67*&4)%4)* $*$ ?#4?4%$(%+ N704)*#&C5*&4)'(% ?4NN&)&%7*(5#%` N7
?#4'50*&4)'(% 05N*5#(%%(#7&*'( W[@L9%--%61,#,A(&13#'7)% NTb)&4)Q5#4?$())( P!<?7.%RG%4&*8^|
'( N7O7N(5#?#4'5&*(G(* '(8=a 6&NN&7#'%'T(5#4%̀ NT$0-(NN(?N7)$*7&#(Pf7NN7&G!^^hRBf7NN7&&)'&\5(
\5( N7%5#D70(7H#&04N(?N7)$*7&#($*7)* 'T()O&#4)=f-7GN(%(#O&0(04##(%?4)'#7&*` bWoT*6601%)3-(B
S(**( O7N(5##(%*(*#V%7??#4>&67*&O((* )( ?#()' ?7%() 046?*( N(%D4#Y*%(* N(%(%?70(%)7*5#(N%B
"N5%#$0(66()* ()04#(G(* 75 O5'( N7%&*57*&4)'(% 7C(&NN(%(* 75*#(%?4NN&)&%7*(5#%G5) 0-&DD#7H('(
LVZ9%--%61,#]Q\ ` NT$0-(NN('5 64)'( 7 $*$?#4?4%$PU75*()C70-(* 7NBG!^8!RB
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:$1."$* ��??6��Externalités en ce qui concerne la biodiversité et les services rendus : impacts négatifs liés à l�’usage des pesticides et surcroîts de services��
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)45%7O4)%7''&*&4))$ N(%%(#O&0(%'( ?4NN&)&%7*&4)(* 0(5> '( #$H5N7*&4)C&4N4H&\5(BIN%?(5O()*
?#$%()*(#5)( ?7#*'( *7>4)%() 04665)G 67&%0(NN(0&(%*'&DD&0&N(` (%*&6(#B
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anticipées (�…) peut sans doute fournir le cadre conceptuel dans lequel (�…) doivent se prendre les
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(%*'$i` 7)0&())(BE45%N(?#$%()*4)%G() ?7#*&05N&(#?7#0(\5(G$3&$(" 1(",6"$ )39=$( ,( -A%9=6)$
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:$1."$* ��?P6��Synthèse de l'impact environnemental de l'AB et de l'AC d'après différentes évaluations en Europe
(d�’après Fleury et al., 2011 ; François et al., 2005 ; Lötter, 2003 ; Stolze et al., 2000)
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Source : Syswerda et Roberston (2014)
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'(% 0(NN5N(%(* '( NT70*&O(#'( D7c4)%.)(#H&\5(BU(%7)7N.%(%̀NT$0-(NN(64N$05N7&#(&)'&\5()* \5( N(%
'(5> 046?4%$%%(N&()*'( D7c4)044?$#7*&O(75 #$0(?*(5#G0T(%*̀ '&#( \5( N7D&>7*&4)'5 ?#(6&(#
D7O4#&%(N7N&7&%4)'5 %(04)'BJ($$( )33=516$%?%$5(#$,&( B,( >31$(#%"$(16)$%3"#6&"%?(6&,& #%$(
,( -%6%#3",& 15)(=$(&1@,( #31$( +&( -( 95-6"0( 8%"6%1(%",&%$&" (>>($ $3<%+&(B ,(#
)3")("$16$%3"#-610(9("$ =-&#>6%8-(#+&( -(# 93-5)&-(# %",%?%,&(--(#M

S(%#$%5N*7*%4C*()5%%"?%$1345O#()*N7O4&(̀ 5) N7#H(0-76? 'T$*5'(%BIN(>&%*((DD(0*&O(6()*'7)%
)4*#( ()O&#4))(6()* ()O&#4)8=^ ^^^ 046?4%$%'4)* NT70*&4)046C&)$(?45##7&*7O4&#'(% (DD(*%
&)7**()'5%%5#N7%7)*$-567&)( 75 #(H7#' '( N(5#&))405&*$#(04))5( 45 %5??4%$(() *7)* \5(
%5C%*7)0(%&%4N$(%BF&0(%*#7O75>%4)*04)D&#6$%&)O&O4G'(% #(*46C$(%&6?4#*7)*(%%4)*7**()'5(%
'7)% N(%'467&)(% '( N7?(#*5#C7*&4)()'40#&)&())(G'( N7*4>&04N4H&((* '( NT$O7N57*&4)'(% #&%\5(%
N&$%` NT5*&N&%7*&4)'(% ?#4'5&*%0-&6&\5(%B

/%"#%@-6 "3&?(6&$5)3")(=$&(--( 6==31$5(=61 -(# =(1$&186$(&1#(",3)1%"%("#1(9($ (" )6&#(
-A6==13)*($3<%)3-30%+&($16,%$%3""(--(@B 16%#3""(9("$ +&6"$%$6$%>@>3",5( #&1-(# Dw/ ID3#(#
w3&1"6-%:1(#/,9%##%8-(#KB -6 >3%#=3&1-6 15=3"#( 6&<,3#(#@96%#506-(9("$ =6116==31$B -6
#E"(10%(,(# 93-5)&-(# ("$1( (--(# +&%6))13%$-(&1,6"0(13#%$5M

#B Z%"��$##H.H+$'2&%��4$%)��.$��0+2)"��"%��#&(0'" ��4") ��2(0$#') ��)*+��.$��)$%'H��4"0*2)��
PQ?VO��"' ��4$%)��.") ��#&%%$2))$%#")��0+&4*2'")��

2( )46C#(5> #7??4#*%%0&()*&D&\5(%(* $*5'(% 4)* $*$?5CN&$%#$0(66()*G (* ?#4O()7)* '( '&O(#%(%
%45#0(%+
Ž U( /&)&%*V#('( N7F7)*$ %T(%*&6?N&\5$%5#N7\5(%*&4)'(% ?(%*&0&'(%G)4*766()* () %7&%&%%7)*
NTIEFQL/() !^^:G 7D&)\5( %4&*#$7N&%$(5)( (>?(#*&%(%0&()*&D&\5(04NN(0*&O(%5#N(%(DD(*%%7)&*7&#(%
'(% ?(%*&0&'(%BS(**( &6?4#*7)*( $*5'( 7 $*$ #()'5( ?5CN&\5(() i5&NN(*!^8aB Q) 046?N$6()*G
NTJ)%(%%T(%*()H7H$(%5#5)( $O7N57*&4)'(% (DD(*%'(% ?(%*&0&'(%%5#N(%*#7O7&NN(5#%7H#&04N(%B
Ž UT&6?#$H)7*&4)'( N7?4?5N7*&4)D#7)c7&%(?7# N(%?(%*&0&'(%%(#7&*?7#6&N(%?N5%$N(O$(%?7#
#7??4#*̀ '(% ?7.%046?7#7CN(%PIEjFG!^8aRBF(N4)NWI)jFG'W7?#V%N(%7)7N.%(%(DD(0*5$(%() !^^_
!^^< 0-(d a 8^^ ?(#%4))(%'7)% N(07'#( '5 "#4H#766( )7*&4)7N)5*#&*&4)%7)*$P"EEFRGN(%7)H'W5)
X#7)c7&%64.() 04)*&()* ?#(%\5( *45i45#%'(% ?(%*&0&'(%4#H7)4?-4%?-4#$%G(* *#4&%D4&%?N5%'(
0(#*7&)%?(%*&0&'(%P?.#$*-#&)4ƒ'(%)4*766()*R \5( 0(N5&'(% J6$#&07&)%45 '(% JNN(67)'%G7N4#%
\5( N(5#*75> %7)H5&)'( 6$*75> N45#'%(* '( ?(%*&0&'(%4#H7)40-N4#$%(%* 046?7#7CN(75>
04)0()*#7*&4)%4C%(#O$(%` NT$*#7)H(#B
Ž U7/&%%&4)'T&)D4#67*&4)'5 F$)7* Z?(%*&0&'(%(* &6?70*%5#N7%7)*$] P!^8aR7 04)'5&* ` '(%
?#$04)&%7*&4)%O&%̀O&%'( NT5*&N&%7*&4)'(% ?#4'5&*%0-&6&\5(%PU4&!^89 88<^RB
Ž Q)*#$() O&H5(5#N(8(# i5&)!^^<GN(#VHN(6()*LQJS-P()4(H&%*#(6()*GPO7N57*&4)(* / 5*4#&%7*&4)
'(% ?#4'5&*%Jg&6&\5(%G\5&O&%(5)( 6(&NN(5#(04))7&%%7)0('(% (DD(*%'(% %5C%*7)0(%0-&6&\5(%%5#
N7%7)*$-567&)( (* %5#NT()O&#4))(6()*?45#5)( H(%*&4)(DD&070('(% #&%\5(%R7 04)'5&* 75 #(*#7&*
'( 'T5) 0(#*7&))46C#( '( F5C%*7)0(%J5*4#&%$%G` NT$0-(NN('( NTQ5#4?(B
ŽUTQ*5'(JfLISJE P!^^= !^!^R O&%(` $*5'&(#N(%N&()%()*#( ?(%*&0&'(%(* 07)0(#%B

!9=6)$##&1-6#6"$5,(# =1%")%=6&<&$%-%#6$(&1#I601%)&-$(&1#@96%#6&##%$()*"%)%("#,6"# -(#
%",&#$1%(#,( >681%)6$%3",(# =(#$%)%,(#K7=1%")%=6&<15#&-$6$#,(# 5$&,(#)%$5(#

P" _16")(@=-&#,A&" 9%--%3",( =13>(##%3""(-#,& #()$(&1601%)3-(#3"$ =3$("$%(--(9("$ (<=3#5#
6&<=(#$%)%,(#I/RQPQ@LUWVKM

Intoxications aigües et maladies professionnelles
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Q) X#7)0(G()*#( 8::< (* !^^<G8 ==9%&H)7N(6()*%'T&)*4>&07*&4)%N&$(%75>?(%*&0&'(%'7)% N(07'#(
'5 *#7O7&N4)* $*$#$?(#*4#&$%?7#N7/5*57N&*$F40&7N(JH#&04N(P/FJ ;&N7)"-.*T7**&*5'( 8::< !^^<RB
U(%67)&D(%*7*&4)%05*7)$(%#(?#$%()*()* 75*45#'( !=| '(% %&H)7N(6()*%GN(%*#45CN(%-$?7*4
'&H(%*&D%!a| (* N(%*#45CN(%)(5#4N4H&\5(%(* )(5#465%05N7&#(%89| +8 ^_< '( 0(%%&H)7N(6()*%G%4&*
_hG_|G%4)* &6?5*7CN(%75> ?(%*&0&'(%B"7#6& 0(%'4%%&(#%&6?5*7CN(%GN7/FJ 7 i5H$+ =9G_|
?N75%&CN(%G9aG^| O#7&%(6CN7CN(%G!Ga| *#V%O#7&%(6CN7CN(%B"7# 7&NN(5#%G5) 7H#&05N*(5#%5#%&>
%45DD#&#7&*'T(DD(*%&)'$%&#7CN(%N&$%` NT5*&N&%7*&4)'( %5C%*7)0(%0-&6&\5(%P/FJG!^^=RB
F(N4)N7/FJG [L "3&?(6&<$E=(#,( 96-6,%(#=13>(##%3""(--(#,&(# 6&<=13,&%$#=*E$3#6"%$6%1(#
3"$ 5$51()3""&(# ,(=&%#LUUL@#3%$[ 3&Z =616"BQ) !^^:G N767N7'&('( "7#u&)%4)7 $*$#(04))5(
67N7'&(?#4D(%%&4))(NN(?7# N7/FJ P'(%*#7O75>'5 0()*#( 'T&665)4N4H&('( /7#%(&NN(U56&).
7O7&()*&)'&\5$ \5( NT(>?4%&*&4)75> ?(%*&0&'(%'45CN7&*\57%&6()* N(#&%\5('( %5#O()5('( N7
67N7'&( '( "7#u&)%4)0-(d N(%7H#&05N*(5#%RBL$0(66()* Pi5&)!^8=R N( U.6?-46( 67N&)E4)
n4'Hu&)&()PUEnRO&()*$H7N(6()* 'TY*#(#(04))5 67N7'&(?#4D(%%&4))(NN(?45#N(%7H#&05N*(5#%(*
%7N7#&$%7H#&04N(%() N&()7O(0NT(>?4%&*&4)75>?(%*&0&'(%B
/& ,(-B ,(# #%0"6-(9("$#NQ/@-(# )("$1(# 6"$%=3%#3"($ ,( $3<%)3?%0%-6")(IJ/C 'hK #(05(&NN()*()
X#7)0(5) H#7)' )46C#( 'T&)*4>&07*&4)%?7#N(%?(%*&0&'(%+(NN(%#(?#$%()*()*G%(N4)N(%0()*#(%G'( a
` h | '( N(5#70*&O&*$%4&*= ^^^ ` 8^ ^^^ 07%7))5(N%() X#7)0(BU(%i(5)(% ()D7)*%%4)*75%%&
D#$\5(66()* O&0*&6(%'T&)*4>&07*&4)%?7#N(%?(%*&0&'(%G` N7%5&*('T&)H(%*&4)%700&'()*(NN(%45 7?#V%
04)*70*05*7)$45 405N7&#(B

Etudes épidémiologiques relatives aux cancers
U(%?#(6&V#(%$*5'(% $?&'$6&4N4H&\5(%G?5CN&$(%()*#( 8:<= (* 8:<:G4)* 64)*#$ 64&)%'( 07)0(#%
N&$%75 *7C7H&%6(0-(d NW7H#&05N*(5#67&%?N5%'( 07)0(#%'( N7?#4%*7*(G'5 %7)HG'(% NVO#(%(* '(
NW(%*4670G7&)%&\5( '( *56(5#%0$#$C#7N(%B
UW$*5'(JfLISJE 0466()0$( () !^^= (%*() 045#%i5%\5W()!^!^ +(NN(04)0(#)( N(%5&O&'( 8h^ ^^^
?(#%4))(%7DD&N&$(%` N7/5*57N&*$%40&7N(7H#&04N(+0T(%*N7?N5%H#7)'( 04-4#*( 7564)'( %5#N7%7)*$
() 6&N&(57H#&04N(B;( $6&<,( 931$6-%$5=61)6")(1 E (#$%">51%(&1,( bUd )*(k -(# *399(# ($ ,(
L[d )*(k -(# >(99(# B)(-&%)3"#$6$5,6"# -6=3=&-6$%3"05"516-(BU( 2#BU(C7&NN.G044#'&)7*(5#'(
NT$*5'(G7 #(N(O$\5(G%W&N(>&%*7&*'(% '4))$(% %5#N(%(>?N4&*7)*%7H#&04N(%G&N. 7O7&*?(5 '( '4))$(%
%5#N(%%7N7#&$%7H#&04N(%BJ 0(* $H7#'G&N(%*7??7#5\5(G?45#N(%7H#&05N*(5#%(>?N4&*7)*%G-.(#=516")(
,( ?%(,(# 601%)&-$(&1#(#$#&=51%(&1(B)(--( ,( -6=3=&-6$%3"05"516-($6",%#+&(@=3&1-(# #6-61%5#
601%)3-(#@-.(#=516")( ,( ?%((#$,( -3%"%">51%(&1(B)(--( ,( -6=3=&-6$%3"05"516-(.
U(%?#(6&(#%#$%5N*7*%() *(#6(%'( 64#*7N&*$(* 'T&)0&'()0( %5#N7?$#&4'(!^^= !^88 04)D&#6()*(*
#()D4#0()*N(%*()'7)0(% 4C%(#O$(%75 )&O(75&)*(#)7*&4)7NG` %7O4&#'(% #&%\5(%?N5%D7&CN(%?45#N(%
07)0(#%*#V%N&$%75 *7C7H&%6((* '(% #&%\5(%75H6()*$%?45#'(% 07)0(#%-$67*4N4H&\5(%G'( N7
?#4%*7*(G'(% NVO#(%(* ?45#N(%6$N7)46(%05*7)$%BU(%?#(6&V#(%7)7N.%(%&)*(#)(%%5#N(%07)0(#%
N(%?N5%D#$\5()*%4)* 64)*#$ '(% #&%\5(%75H6()*$%'( 07)0(#%'( N7?#4%*7*(0-(d N(%$N(O(5#%'(
C4O&)%P)4*766()* () N&()7O(0NT5*&N&%7*&4)'T&)%(0*&0&'(%%5#7)&675>RG45 '( ?4#0%G45 ()04#( ()
N&()7O(0N7#$7N&%7*&4)'(% D4&)%7&)%&\5( N4#%\5T&N. 7 (>?4%&*&4)'&#(0*(45 &)'&#(0*(75>?(%*&0&'(%
%5#'&DD$#()*(%05N*5#(%PCN$4#H(G7#C4#&05N*5#(G?466(% '( *(##(G*7C70R(* ?N5%?7#*&05N&V#(6()*
0-(d 0(5>)T7.7)* i767&%?4#*$'( H7)*%'( ?#4*(0*&4)N4#%'( NT5*&N&%7*&4)'( ?(%*&0&'(%B
2(% *#7O75>04NN7C4#7*&D%%4)* () 045#%G7O(0 ?N5%&(5#%75*#(%04-4#*(%7H#&04N(%75 )&O(75
&)*(#)7*&4)7N'7)% N( 07'#( '5 04)%4#*&56&)*(#)7*&4)7N'( 04-4#*(% 7H#&04N(%PJfLISenRG
)4*766()* %5#N(%D70*(5#%'( #&%\5('( 07)0(#%-$67*4N4H&\5(%P04-4#*(%)4#O$H&())(%(*
76$#&07&)(%RG%5#5)( 67*#&0( 'T(>?4%&*&4)75> ()'4*4>&)(% P04-4#*(%76$#&07&)(%G)$4
d$N7)'7&%(%lRB

27)%N(#7??4#*!RQP4NLUWb)%$5@-(# 6&$(&1#)3")-&("$ B -A(<%#$(")(,A&"( 6##3)%6$%3"=3#%$%?(
("$1( (<=3#%$%3"=13>(##%3""(--(B )(1$6%"#=(#$%)%,(#($ )(1$6%"(#=6$*3-30%(#)399( -6 96-6,%(
,( C61m%"#3"@-( )6")(1 ,( -6=13#$6$(($ )(1$6%"#)6")(1# *596$3=3x5$%+&(#P;7N'&(* 7NBG!^8aRB
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!9=6)$#(" ,(*31# ,( -6=3=&-6$%3"601%)3-(7,(# 15#&-$6$#=15#("$6"$,(# -%("#("$1( 96-6,%(#($
=(#$%)%,(#I1%?(16%"#@($ =3=&-6$%3"(" 05"516-K

U(%04)0N5%&4)%'5 #7??4#*'T(>?(#*&%(04NN(0*&O('( NTI)%(#6P!^8aR&)'&\5()* \5( Z -(# 5$&,(#
5=%,59%3-30%+&(#3"$ =(19%#,A%,("$%>%(1,(# 1(-6$%3"#("$1( -6 #&1?("&( ,( )(1$6%"(#96-6,%(#($
-A(<=3#%$%3"6&< =(#$%)%,(#GG () %T7??5.7)*%5#5)( 7)7N.%( '( ?5CN&07*&4)%%0&()*&D&\5(%
&)*(#)7*&4)7N(%B
S(?()'7)*G N7%.)*-V%('(% '&DD$#()*(%$*5'(% ?#$%()*(0(#*7&)(%'&DD&05N*$%07#0(NN(%0&4)* $*$
6()$(% '7)% '(% 04)*(>*(%'T5%7H(%'( ?(%*&0&'(%*#V%'&DD$#()*%G7O(05)( \57N&*$'( 6(%5#( '(%
(DD(*%'( %7)*$(* '( NT(>?4%&*&4)*#V%O7#&7CN(BD(# 6&09("$6$%3"#,( 1%#+&(#%0"%>%)6$%?(#=3&1
=-&#%(&1#=6$*3-30%(#3"$ 5$59%#(#(" 5?%,(")( (" -%("6?() -A(<=3#%$%3"6&<=(#$%)%,(#($T3&#(-3"
-(# )6$5031%(#,A&#60(#P&)%(0*&0&'(%G-(#C&0&'(%GD4)H&0&'(%RG45 ()04#( 7O(0NT(>?4%&*&4)` 0(#*7&)(%
D76&NN(%0-&6&\5(%P4#H7)40-N4#$%G4#H7)4?-4%?-4#$%G?-$)4>.-(#C&0&'(%lR(*@45̀ '(% %5C%*7)0(%
70*&O(%%?$0&D&\5(%BC3&1=-&#%(&1#,( )(# =6$*3-30%(#@-(# ,3""5(# 5=%,59%3-30%+&(##3"$
1(">31)5(#=61,(# 610&9("$#3&*E=3$*:#(#95)6"%#$%+&(#B

E45%#(?#4'5&%4)%&0&N(%*7CN(75>%.)*-$*&\5(%&%%5%'5 L7??4#*IEFQL/ !^8a #()'7)* 046?*( '(%
7%%40&7*&4)%?4%&*&O(%()*#( (>?4%&*&4)?#4D(%%&4))(NN(75> ?(%*&0&'(%(* ?7*-4N4H&(%0-(d NT7'5N*(
P,7CN(758aB7R(* ()*#( (>?4%&*&4)?#4D(%%&4))(NN(45 '46(%*&\5( 75> ?(%*&0&'(%(* 07)0(#%(*
'$O(N4??(6()* '( NT()D7)*P,7CN(758aBCRB

"7# 7&NN(5#%G5) 0(#*7&))46C#( '( *#7O75>(>?N4#()*N(%N&()%()*#( N(%(>?4%&*&4)%(* N(%#&%\5(%BU7
N&**$#7*5#((%*7C4)'7)*(B e) ?(5* 0&*(#N(%\5(N\5(%#$%5N*7*%%5&O7)*%+

Parkinson
b)( $*5'( PS4%*(NN4(* 7NBG!^^:R &)'&\5( \5( N(%1%#+&(##3"$6))1&#,( aZd =3&1&"( =3=&-6$%3",(
1%?(16%"#(>?4%$%7567)VC( (* 75?7#7\57*P(>?4%&*&4)?7#5)( %45#0(%&*5$(` 64&)%'( =^^ 6G75>
'(5> ?(%*&0&'(%45 ` NT5)'T()*#( (5>R'( 8:<9 ` 8:::G ` ?7#*&#'T5)( 04-4#*( '( a_h ?(#%4))(%
7**(&)*(%'( "7#u&)%4)(* 5)( ?4?5N7*&4)04)*#sN('( a98 &)'&O&'5%G() j7NN$('( S7N&D4#)&(` ?7#*&#
'T5)( (%*&67*&4)-&%*4#&\5(0#4&%7)*5) F.%*V6( 'TI)D4#67*&4)f$4H#7?-&\5( (* 5) #(H&%*#(
'T5*&N&%7*&4)'( 0(%'(5> ?(%*&0&'(%B

S&)\| '(% ?(#%4))(%(>?4%$(%75>?(%*&0&'(%#&%\5(#7&()*'( '$O(N4??(#N767N7'&(04)*#( a | ?45#
N7?4?5N7*&4)H$)$#7N(PJ(%0-(#&4(* 7NBG!^^_RBQ) X#7)0(G8=^ ^^^ ?(#%4))(%%4)*7**(&)*(%'( N7
67N7'&('( "7#u&)%4)(* 89^^^ )45O(75>07%%4)*'$045O(#*%?7#7)BU( #&%\5('( 64#*7N&*$(%*`
?(5 ?#V%'45CN$?7##7??4#*̀ 5)( ?4?5N7*&4))4) ?7#u&)%4)&())(B

Alzheimer
F&'( )46C#(5> D70*(5#%'( #&%\5(%*(N%\5( NT…H(45 N7H$)$*&\5( %4)* &6?N&\5$%'7)% N(
'$0N()0-(6()* '( N767N7'&( 'TJNd-(&6(#G&N%(6CN(#7&*\5( NT(>?4%&*&4)75> ?(%*&0&'(%i45(
$H7N(6()* 5) #sN(BF(N4)n7.'() (* 7NBP!^8^RGN(%?(#%4))(%(>?4%$(%4)* #(%?(0*&O(6()*bfd ($
[Ld ,( 1%#+&(#(" =-&#,An$1(6$$(%"$(#,( ,59(")( ($ ,( -696-6,%(,A/-k*(%9(1 \5( N(%?(#%4))(%
)4) (>?4%$(%B

Perturbateurs endocriniens et impacts sur des maladies neuro '$O(N4??(6()*7N(%B
e) ?(5* 0&*(#?N5%&(5#%&6?70*%&'()*&D&$%'7)% N( 07'#( 'T5) 07%Z(6CN$67*&\5(] 'T5)(
04)*76&)7*&4) -&%*4#&\5(+ N( 0-N4#'$04)( P3(?4)(•RG5) ?(%*&0&'('( %.)*-V%(4#H7)40-N4#$
P"(#*5#C7*(5#Q)'40#&)&()G"QR\5&7 $*$5*&N&%$'7)% N(%7))$(% 8:<^ 75>J)*&NN(%?45#N5**(#04)*#( N(
0-7#7)c4) '5 C7)7)&(#B;&() \5( %4)5*&N&%7*&4)7&*$*$&)*(#'&*(&N. 7 ?N5%'( O&)H*7)%G&N04)*&)5( `
?4NN5(#N(%%4N%GNT(75(* NT()%(6CN('( N70-7v)( 7N&6()*7&#(G(* %7?(#%&%*7)0(?#4O4\5( '(%
?#4CNV6(%%7)&*7&#(%B,#4&%*.?(%'T&6?70*%4)* $*$&'()*&D&$%+07)0(#%G7**(&)*(%75 '$O(N4??(6()*G
67N7'&(%-$?7*&\5(%PE(O(NN(0G!^8_RB
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"N5%HN4C7N(6()*G'(% $*5'(% %?$0&D&\5(%%(?4#*()* 70*5(NN(6()*%5#N(%"QG'(% 64N$05N(%()04#(
5*&N&%$(%75i45#'T-5&D7&%7)*NT4Ci(*'( 04)*#4O(#%(%G() ?7#*&05N&(#N(%4#H7)4?-4%?-4#$%P?7#
(>(6?N( N(0-N4#?&#.?-4%RB;450-7#' (* 7NBP!^8^R?#4'5&%()*'(% #$%5N*7*%N&7)*N7?#$%()0('(
6$*7C4N&*(%&%%5%'( N7'$H#7'7*&4)'(% 4#H7)4?-4%?-4#$%'7)% N(%5#&)(%G(* '(% '$H#7'7*&4)%'5
[54*&()* I)*(NN(0*5(NP[IRB
;B 2(6()(&>G 75*(5# '( oU44%&)He5# /&)'% + QDD(0*%4DS-(6&07N"4NN5*&4)4) *-( I)*(NN(0*57N
S7?70&*.7)' /()*7N n(7N*- 4D X5*5#( f()(#7*&4)%o P!^89RG64)*#( \5( '(% &)%5DD&%7)0(%
*-.#4ƒ'&())(% 67*(#)(NN(%7DD(0*()*)$H7*&O(6()* N( [I (* N( 046?4#*(6()* '(% ()D7)*%BF4)
-.?4*-V%( (%*\5( N(%>$)4C&4*&\5(%P'4)* N(%4#H7)4?-4%?-4#$%e"R?45##7&()*&)*(#D$#(#7O(0N7
%&H)7N&%7*&4)'(% -4#64)(% *-.#4ƒ'&())(% (* N7)(5#4H()V%(?#$040(G04)*#&C57)*̀ NT75H6()*7*&4)
&6?4#*7)*(70*5(NN('(% 67N7'&(%)(5#4 '$O(N4??(6()*7N(%B

P" )3")-&#%3"@-(# %">3196$%3"#,%#=3"%8-(#,6"# -6 -%$$516$&1(@3& -A(<=(1$%#(,( -A!"#(19#&1-(#
(>>($##&1-6 #6"$5,(# =(#$%)%,(#I!RQP4N@LUWbK@#3&-%0"("$&"6"%9(9("$ -( ,5>%)%$,( ,3""5(#
#&1-(# (<=3#%$%3"#6&<=(#$%)%,(#,(# =(1#3""(# $16?6%--6"$,6"# -A601%)&-$&1((" _16")(@96%#
506-(9("$ =-&#0-386-(9("$ (" )( +&%)3")(1"( -(# 1%?(16%"#@($ -6=3=&-6$%3",6"# #3" ("#(98-(M



Etude ITAB « Externalités de l�’AB » Novembre 2016 h^

:$1."$* ��?V6��Synthèse des résultats de l�’expertise INSEM 2013 indiquant les associations positives entre
a) entre des expositions professionnelles aux pesticides et des pathologies chez l�’adulte et

b) des expositions professionnelles ou domestiques aux pesticides et cancers et développement de l�’enfant

8K

6K
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4B b,2//+$3")��H#&%&(2D*")��4") ��#&E')��.2H)��G��.L*)$3"��4") ��0")'2#24")��)*+��.$��)$%'H��
,*($2%" ��

!"$3<%)6$%3"#6%0y(#($ 96-6,%(#-%5(#6&<(<=3#%$%3"#)*13"%+&(#

"45# N(%&)*4>&07*&4)%7&Ht(%GNW(%*&67*&4)'(% 04g*%04)0(#)( N7?#&%(() 046?*( '(% 04g*%'&#(0*%
?45#N7%40&$*$'( N7?#&%(() 0-7#H('(% 67N7'(%(* 04)%$\5()0(%'(% *#7&*(6()*%GN(%&)*4>&07*&4)%
?45O7)* 7NN(#i5%\5T`N764#* P9='$0V%?7# 7) 75> bF %4)*?#&%() 046?*( ?7# ;45#H5(* ‰
f5&NN(675'R1N7?#&%(() 046?*( '5 )46C#( '( i45#%'T7C%()0(75 *#7O7&NG(* '(% &6?70*%%5#N7
D76&NN(B
"45# N(%(>?4%&*&4)%0-#4)&\5(%G&ND75*?#()'#( () 046?*( '(% )&O(75>'( #&%\5(G(* '(% ?#4C7C&N&*$%
'( '$0N()0-(6()* '( 07)0(#%G(* 75*#(%67N7'&(%B
U(%0-&DD#7H(%&66$'&7*%G'( 045#*%*(#6(%GN&$%75>&)*4>&07*&4)%7&Ht(%G04)%*&*5()*'(% ZC4#)(%
C7%%(%] P'( 6Y6( \5( ?45#N(%?&0%'( ?4NN5*&4)'( NT7&#\5&'$0N()0-()* '(% #$70*&4)%&66$'&7*(%G
(* '4)0 C(75045??N5%D70&N(6()*0-&DD#7CN(%0DB0&'(%%45%RBU(%(DD(*%'( N4)H*(#6(G N&$%̀'(%
(>?4%&*&4)%0-#4)&\5(%P?7#D4&%` *#V%D7&CN('4%(R%4)* C(75045? ?N5%&6?4#*7)*%() *(#6(%
'T&6?70*%?4*()*&(N%67&%%4)*C(75045??N5%'&DD&0&N(%` 0-&DD#(#B

"45# N764#*7N&*$?7#(>?4%&*&4)0-#4)&\5(G;45#H5(* (* f5&NN(675'4)* ?#&%() 046?*( 5) 04g*'(%
07)0(#%&6?5*$%75>?(%*&0&'(%BU(%-.?4*-V%(%%4)*N(%%5&O7)*(%+N(?45#0()*7H('(% 07)0(#%\5&
%(#7&()*N&$%75> ?(%*&0&'(%%(#7&*'( 8| P'W7?#V%"&6()*(N (* 7NB\5& 0&*()*5)( 04665)&07*&4)
?(#%4))(NN('( 27O&'F0-4**()D(N'RG0( \5&#(?#$%()*(8^ ^^^ 07%7))5(N%75>Q*7*%b)&%B
R3&#"A6?3"#=6#$13&?5,A6&$1(16$%3,6"# -6-%$$516$&1(7)(-6 1(#$(,3") &"( ,3""5( 6##(k>160%-(@
31(--( (#$=61$%)&-%:1(9("$,5$(19%"6"$(,6"# -(# 5?6-&6$%3"#M
L4C(#*;7#45u&'( NTIEFQL/&)'&\5( \5( ZNes pesticides ne sont ni le tabac, ni l�’amiante. En fumant,
le risque de développer un cancer du poumon est multiplié par 50. (�…) Le lien entre l�’exposition aux
pesticides et l�’apparition d�’une maladie est beaucoup plus difficile à mettre en évidenceoB
27)%N(?45#0()*7H('( 07)0(#%'$0N7#$%GN(0-&DD#('( !^| '( 64#*7N&*$(%*#(*()5 PF&(H(N(* 7NBG
!^89RG%4&*! ^^^ 64#*%75>Q*7*%b)&%'7)% N7#(O5('( N&**$#7*5#('( ;45#H5(*(* f5&NN(675'B

"45#N(%(DD(*%N&$%75>(>?4%&*&4)%0-#4)&\5(%G'T75*#(%75*(5#%04)%&'V#()*G75 '(N` '(% 07)0(#%?#&%
() 046?*( ?7#;45#H5(*(* f5&NN(675'G'T75*#(%(DD(*%G\5T&N%(6CN(()04#( ?N5%'&DD&0&N('( 6(%5#(#G
` %7O4&#'(% (DD(*%'(% ?(#*5#C7*(5#%()'40#&)&()%%5#N707?70&*$04H)&*&O(BF5&*(75>*#7O75>()
()'40#&)4N4H&(P0DB%5?#7RG'(% (%*&67*&4)%'( 04g*%4)* $*$ ?#4'5&*(%+N(%04)%$\5()0(%%40&4
$04)46&\5(%'( NT(>?4%&*&4)Dm*7N(75>e" %4)*0-&DD#$(%'( 9_ ` 8:9 6&NN&7#'%'T(5#4%̀ NT$0-(NN(
(5#4?$())( P;(NN7)H(#(* 7NBG!^8=RMIN)45%%(6CN(0(?()'7)* \5( N(%-.?4*-V%(%?(#6(**7)* 0(%
0-&DD#7H(%$04)46&\5(% #(%*()* D#7H&N(%G?45# ?#4?4%(#5)( *(NN((>*#7?4N7*&4)̀ NT$0-(NN(
(5#4?$())( 'T5)( '$H#7'7*&4) '5 )46C#( '( ?4&)*%'( [I () N&()7O(0 NT(>?4%&*&4)75>
4#H7)4?-4%?-4#$%BQ) (DD(*GNT-.?4*-V%((%*C7%$(%5#'(5> $*5'(% 0&*$(%B27)%N7?#(6&V#(GN7
04-4#*( ?4#*( %5#88: ()D7)*%P;450-7#'G!^8^R 7O(0 '(% 6(%5#(%'( 04)0()*#7*&4)%'(%
6$*7C4N&*(%'7)% N(%5#&)(%G(* '(% 6(%5#(%'5 [IB ;450-7#' (* 7NB04)0N5()*(5> 6Y6(% \5( 0(%
?#(6&(#%#$%5N*7*%?45##7&()*&)'&\5(# \5T&N. 7&* 5)( ?#$O7N()0(G67&%\5( '(% $*5'(%
046?N$6()*7&#(%%4)*)$0(%%7&#(%?45#$*7CN&#%&0(**( #(N7*&4)(%*075%7N(BU7%(04)'( $*5'( PQ)H(N
(* 7NBG!^88 1)‡!^^RG(%*()04#( ?N5%'$N&07*('7)% NT(>*#7?4N7*&4)G?5&%\5T?̀7#*&#'( NT5#&)('(%
6V#(%GN(%04)0N5%&4)%%4)*\5( ?45#N(%D(66(% 'T4#&H&)(-&%?7)&\5((* )4&#(%GN7#(N7*&4)'T5) [I
'$H#7'$ 0-(d N(%()D7)*%(%*4C%(#O$G(* ?45#N(%D(66(% CN7)0-(%G0T(%*N7#(N7*&4)&)O(#%(BU(%
75*(5#%04)0N5()* \5( 0(**( -$*$#4H$)$&*$'(% #$%5N*7*%'4&* Y*#( $*5'&$(B/7&%N7#(N7*&4)(%*
(>*#7?4N$(̀ '(% ?(#*(%'( [I ` NT$0-(NN((5#4?$())(G ?5&%N(%?4&)*%'( [I ?(#'5%%4)**#7'5&*%?7#
5)( C7&%%('T&)O()*&O&*$G'( ?(#D4#67)0(%'(% &)'&O&'5%G%4&*5) 67)\5( ` H7H)(#?45#N7%40&$*$G0(
\5&?4%($H7N(6()*'(% \5(%*&4)%6$*-4'4N4H&\5(%B
S(%#$%(#O(%4)* $*$$H7N(6()*6()*&4))$(% ?7#'(% 75*(5#%75 %(&)'( N7ZQ)'40#&)(F40&(*.]GO&7
5)( N(**#(7'#(%%$(̀ N7L(O5( '( N704665)75*$ %0&()*&D&\5(P/&''(NC((u LBpBGj(5HN(#FBJBG!^8=RB
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IN(%*C&() %g#0N7&#\5( 0(%075%7N&*$%%4)*(>*#Y6(6()* '&DD&0&N(%` $*7CN&#Bb) #$0()* 04NN4\5(
&)*(#)7*&4)7NP() i7)O&(#!^8_R 7 D7&*N(?4&)*%5#N(%?(#*5#C7*(5#%()'40#&)&()%B,#7%7)'( (* 7NB
P!^8_G%45%?#(%%(R&)'&\5()* \5( N(%(>?(#*%4)* ?#4?4%$5)( ?#4C7C&N&*$%5?$#&(5#(` !^|
04)0(#)7)* N7075%7N&*$7O(0N7?(#*( '( [IG N(%67N7'&(%)(5#4 046?4#*(6()*7N(%P75*&%6(G-.?(#
70*&O&*$G'$D&0&*'T7**()*&4)RGNT4C$%&*$&)D7)*&N(GN(%07)0(#%'(% *(%*&05N(%GNT&)D(#*&N&*$6…N(G(* N7
64#*7N&*$7%%40&$(` N7#$'50*&4)'( N7*(%*4%*$#4)(B

h6-(&1,( -6?%(

"7#6&N(%&)%*#56()*%H5&'7)*N(%?4N&*&\5(%?5CN&\5(%G() 764)* '(% ?#&%(%'( '$0&%&4)G(* '7)% 5)(
'$67#0-( 'T7)*&0&?7*&4)(* '( ?#$O()*&4)'(% #&%\5(%G0(N5&04)%&%*7)*` '4))(# 5)( O7N(5#
%*7*&%*&\5(` N7O&(-567&)( ?(5* Y*#(5*&N&%$P,#(&0-G!^89RBS(**( ZO7N(5#'( N7O&(%*7*&%*&\5(] PjjFR
)( '4&*?7%%T()*()'#( 0466( N7O7N(5#04)D$#$(̀ 5)( O&(-567&)( ?7#*&05N&V#(G67&%0466( NT(DD4#*
\5( N704NN(0*&O&*$(%*?#Y*(̀ 04)%()*&#?45##$'5&#(5) #&%\5('( '$0V%BU(H5&'(6$*-4'4N4H&\5('(
#$D$#()0(() X#7)0(?45#NT$O7N57*&4)'(% &)O(%*&%%(6()*%?5CN&0%#(04667)'( 5)( jjF Pj7N(5#'(
N7j&( F*7*&%*&\5(R'( a 6&NN&4)%'T(5#4%P[5&)(*G!^8aRB2( D4#*(%O7#&7C&N&*$%%4)*4C%(#O$(%%5#0(
64)*7)*B U( %&6?N(0-4&>'( N7O7N(5#7**#&C5$(75>O&(%%75O$(%?(5* D7&#(C7%05N(#N(%#$%5N*7*%
'T5)( 7)7N.%(PS-7)(N(* j(#H)75'G !^^=RB

;45#H5(* (* f5&NN(675'4)* #(*()5 5)( $O7N57*&4)D4#*('( 0( 64)*7)*G 75 #(H7#' '( *#7O75>'(
j&%05%&(* 7NBP!^89R1&N%4)* 0-4&%&N7O7N(5#'( : 6&NN&4)%'( '4NN7#%G\5&04)'5&*` 5)( (%*&67*&4)'5
04g*'(% (DD(*%0-#4)&\5(%*#V%$N(O$%G,( Wf9%--%61,#,( ]Q\ =616" =3&1-(# ]Q/M

U7O7N(5#'( N7O&(64.())( ?45#N(%7'5N*(%?45#N(%?7.%'( NTeS2Q%(%&*5(()*#( 8G=6&NN&4)(* 9G=
6&NN&4)%bFx PbFx'( !^^=RG(* NT4#'#('( H#7)'(5# #(*()5 0466( O7N(5#'( #$D$#()0('( N7jjF '( a
6&NN&4)%%(6CN(046?7*&CN(7O(0N(%O7N(5#%(6?&#&\5(%4C*()5(%7O(0'(% 7??#40-(%'&DD$#()*(%

PO4&#?7#(>(6?N( j&%05%&(* JN'.G!^^aRBF&NT4)#(*()7&*N7jjF '( a 6&NN&4)%'T(5#4%&)'&\5$( '7)% N(
#7??4#*[5&)(* '( !^8aG0( 04g*HN4C7N'( 8h 6&NN&7#'%'( bFx %(#7&*#76()$ ` _Gh=6&NN&7#'%bFx
P?7#&*$(5#4 @'4NN7#'( 67&!^8_RG(* N(04g*HN4C7NB f@[9%--%61,#]Q ,3--61#6""&(-# 6& -%(&,(
WS@fN,o G64)*7)* '5 *4*7N'(% '$?()%(%%7)*$&'()*&D&$(%?7#;45#H5(*f5&NN(675'P,7CN(7589RB

!NC/J'Q Q/R'P
N3"$6"$ (" 9%--%3"#]Q ,3--61#
P#(O7N4#&%$%() bF '4NN7#%!^8aR

I)*4>&07*&4)%7&Ht(%P*#7&*(6()*%(* ?(#*( '( i45#%'( *#7O7&NR 8!a}

QDD(*%(>?4%&*&4)0-#4)&\5( P*#7&*(6()*%'(% 07)0(#%R 8 8:!}}

"(#*(%'( i45#%'( *#7O7&N?45#N(%?(#%4))(%7**(&)*(%'( 07)0(#% h<}}}

/4#*7N&*$'5( 75>&)*4>&07*&4)% 9^=}}}

/4#*7N&*$'5( ` N7*4>&0&*$0-#4)&\5( N&$(75>?(%*&0&'(% 8h^^^}}}

,e,JU WSfUa

:$1."$* ��?W6��Chiffrages économiques des coûts santé liées à l�’utilisation des pesticides ; Source : Revue Bourguet &
Guillemaud, 2016 (références :* Steiner et al., 1995 ; **Pimentel et al., 1992 ; *** calculs des auteurs)

IND75*%45N&H)(#\5( 0T(%*%5#0( ?3-($#6"$5+&%=15#("$(B-6>3%#-(# )*%>>160(#-(# =-&#%9=31$6"$#
($ =3&1-(#+&(-# -(# %")(1$%$&,(##3"$ -(# =-&#016",(#MS466( N( %45N&H)()**#V%i5%*(6()*
;45#H5(* (* f5&NN(675'G-( "3981( ,( )6")(1# %9=&$68-(#,( 96"%:1( %",%#)&$68-(6&<=(#$%)%,(#
"A(#$6&^3&1,A*&%=6#)3""&M,45*(D4&%G'( ?N5%() ?N5%'T$*5'(%%45N&H)()*N(%N&()%\5&(>&%*()*G(*
?45#\5(N\5(%D76&NN(%'( ?#4'5&*%45 ?#4'5&*%?7#*&05N&(#%'(% &6?70*%%7)*$4)* $*$$*7CN&%?45#N(%
7H#&05N*(5#%G?4?5N7*&4)'T5*&N&%7*(5#%N7?N5%(>?4%$(PIEFQL/G!^8aRB

Cependant, à partir du moment où on commence aujourd�’hui à mieux comprendre les effets
"cocktail", et les effets des faibles doses dans les interactions entre polluants, on peut faire
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l�’hypothèse (à confirmer !) qu�’il pourrait y avoir un pourcentage de maladies imputables aux
pesticides plus élevé.

U(,7CN(758=#$07?&*5N(NT()%(6CN('(% 0-&DD#7H(%$04)46&\5(%'(% (>*(#)7N&*$%%7)*$N&$(%̀NT5%7H(
'(% ?(%*&0&'(%0-&6&\5(%BQ*7)*'4))$ N(%#$%5N*7*%?7#*&05N&V#(6()*$N(O$%04)0(#)7)* N(%0-&DD#7H(%
'( 2(6(&)(> (* ;(NN7)H(#G(* N(%-.?4*-V%(%'T(>*#7?4N7*&4)'&%05*$(%G)45%7O4)%*()5 ` %$?7#(#N(%
04g*%%7)*$7O(0(* %7)%0(* &6?70*B
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:$1."$* ��?[6��;I'"+%$.2'H)��)$%'H��: références bibliographiques proposant des chiffrages économiques concernant les coûts attribués
aux impacts santé liés à l�’utilisation des pesticides chimiques, et calculs pour les rapporter à un hectare de grandes cultures françaises.
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$*:9(

'E=(# ,.%9=6)$#

N3"$6"$
9%--%3"#
,.(&13#
I86##(K

N3"$6"$
9%--%3"#

,( ,3--61#

N3"$6"$
9%--%3"#
,.(&13#
I*6&$(K

C6E#

J3(>>M=3&1
=61$,(# iJ

#(-3"
-.5)*(--(

gtC
N3"$6"$

(" oT*6iJ
I86##(K

N3"$6"$
(" oT*6
I*6&$(K

/&$(&1@($ 6""5(@($ *E=3$*:#(# (#$%96$%3"#

J&Ht( QDD(*%7&H5%+*#7&*(6()*%• ?(#*(%*#7O7&N 8!a 888 bFJ <Gh<989Q̂: 8G^ 8G^ F*(&)(#(* 7NBG8::= P#$$O7N5$?7#;‰fR

J&Ht( /4#*%'5(% 75>(DD(*%7&H5% 9^= a__ bFJ aG! aG!
S7N05N%;‰f +9=64#*%@7)1
(* 5)( jjF ‡ : / xbF

S-#4)&\5( QDD(*%0-#4)&\5(%P*-$#7?&(%07)0(#%R 8 8:! 8 ^<_ bFJ :G9 :G9 "&6()*(N (* 7NBG8::! P;‰fR

S-#4)&\5( "(#*(%'( i45#%?7##7??4#*75>07)0(#% h< <: bFJ ^G< ^G<
S7N05N%;‰f +8^ ^^^ 07%'( 07)0(#%@7)
(* :^ i 67N7'&(@?(#%

S-#4)&\5( /4#*%'5(% 75>(DD(*%0-#4)&\5(% 8h^^^ 8_ !9= bFJ ZL@b 898G< LfL@Z
;‰f +,> 64#*B‡!^ |G (* 8| '( 07)0(#%@?(%*%G
jjF ‡ : / xbF

S-#4)&\5( I6?70* [I (* 67N7'&(%)(5#4 046?4#*B 9_^^^ 8:9 ^^^ Q5#4?( <Ga!h8!Q̂ : aa<G8 8 9!8G< ;(NN7)H(#(* 2(6(&)(>G!^8=

Q`NNP #6"#%9=6)$l! VV@V WZV LSV@a

Q`NNP 6?() %9=6)$l! [Ub [Sb@U WaWf@[

E45%7O4)%?#4?4%$'(% %0$)7#&&+8R() D7&%7)*5)( -.?4*-V%( ?N5%C7%%(P() O(#*R+7O(0N7jBjBFPO7N(5#'( O&(%*7*&%*&\5(` a 6&NN&4)%'T(5#4%04)D4#6$6()* ` N7O7N(5#
eS2Q5%5(NN(6()*#(*()5(G75N&(5'(% : 6&NN&4)%'( '4NN7#%RB

(* !R 5)( -.?4*-V%( ?N5%-75*( PCN(5R+%&N(| '( 07)0(#%Z&6?5*7CN(] ` NT5%7H('(% ?(%*&0&'(%)T$*7&*?7%'( 8| 67&%'( =|B S(**(
?#4?4%&*&4)'( 07N05N%` ?7#*&#'T5) *75>#(-75%%$7 $*$(DD(0*5$(?45#?#()'#( () 046?*( '(% #$%5N*7*%#$0()*%P`%7O4&#N7'$64)%*#7*&4)
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!^8=CRBS(* 7''&*&D(%*5*&N&%$() 7N&6()*7&#((* () 04%6$*&\5(B

;(# )3"#(1?6$(&1#
U( ;()d47*( '( %4'&56PQ!88R7 5) (DD(*&)O&*#4%5#N(%7'&?40.*(%'( %45#&%?7#%4)&6?70*%5#N7%$0#$*&4)
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-567&)( '7)% N7#(O5( '( /7)HH( P!^8aRB"7# 7&NN(5#%G() ?#$%()0('T70&'(GN(C()d47*( (%*'$H#7'$ ()
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` 5) (DD(*0-#4)&\5( %5#N(%#(&)%PF-7#67G!^8=RB



Etude ITAB « Externalités de l�’AB » Novembre 2016 h<

[M !9=6)$#,( -A&#60(,(# 6"$%8%3$%+&(##&1-6#6"$5

$B =+&1.M("��4" ��.L$%'212&�r+H)2)'$%#"��

U( '$O(N4??(6()* '( N7#$%&%*7)0(75>7)*&C&4*&\5(%(%*'(O()5 5)( ?#$4005?7*&4)67i(5#( () *(#6(% '(
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#$%&%*7)*(%P;/LR N(%?N5%D#$\5()*(%PX45#)&(#G!^8aRB
Q) *(#6(%$04)46&\5(%GN(%04g*%6$'&075>'&#(0*%P67N7'&(%G'$0V%RG&)'&#(0*%P'$O(N4??(6()* 'T7DD(0*&4)%
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F23*+"��?[6��f$*#," : Poids des
pollutions azotées liées aux
différents secteurs d�’activité (dont
l�’agriculture) selon les différentes
formes azotées (NO3 lessivé, NH3
volatilisé, N20 et NOx). <+&2'": les
coûts liés aux différentes formes
de pollutions azotées générées par
l�’agriculture et par la
consommation d�’énergie fossile
selon leur impacts (santé,
écosystèmes, changement
climatique). Source : Sutton et al.,
2010
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*4*75>'(% &)0&'()0(%%5#N7%7)*$'7)% 5)( D45#0-(**(7NN7)*'( aa^ ` :9^ 6&NN&7#'%'W(5#4%BF5&*(̀ 0(
04)%*7*GN(;5#(75 Q)O&#4))(6()*7N7 ?#4?4%$5) Z0N(7)7&#?4N&0.?70u7H(] ?45#O&%(#NW$O&*(6()*'(
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F23*+"��?]6��Chiffrages économiques des coûts sur la santé des pollutions liées à l�’ammoniac et au méthane
Source : Bureau Environnemental de la Commission Européenne
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LM R&$1%$%3"($ 150%9(6-%9("$6%1(

"7#7NNVN(6()*` 0(%7??#40-(%7)7N.*&\5(%G-A5$&,(R&$1%"($Q6"$5P3(%%(f5.4* et al.G!^8a 1;75'#. et al.G
!^8=RG?4#*7)*%5#5) ?7)(N '( =9a88 04)%4667*(5#%D#7)c7&%P'4)* 89| 04)%466()* '(% ?#4'5&*%C&4
#$H5N&V#(6()*(* =8| '( D7c4)4007%&4))(NN(R64)*#( \5( N(%04)%4667*(5#%'( ?#4'5&*%C&404))7&%%()*
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$N(O$%G5) 64&)'#( O4N56(H$)$#7N?#4'5&*?(5* ?4%(#75%%&N7\5(%*&4)'( ?#&>'(% '()#$(% () H$)$#7NG\5&
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F23*+"��?^6Les raisons pour lesquelles les consommateurs disent acheter des produits bio
Source Baromètre CSA Agence Bio, 2014

U(%64*&O7*&4)%'T70-7*'( ?#4'5&*%'( NTJ;G(* \5&i5%*&D&()*'4)0 NT(>&%*()0('T5) '&DD$#()*&(N'( ?#&>'( NTJ;G
#(NVO()*'( '(5> N4H&\5(%+

Les propriétés intrinsèques des produits de l�’ABBUT7#H56()*'T70-7* ?(5* Y*#(-$'4)&%*( 45 %7)&*7&#(+N(
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%g#%?45#N7%7)*$BU(04)%4667*(5#70-V*( &0&5) ?#4'5&*'( \57N&*$%5?$#&(5#(1

La contribution volontaire à un secteur de production respectueux de l�’environnementBUT7#H56()*'T70-7*
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F23*+"��?A6Evolutions du chiffre d�’affaires bio par circuit de distribution de 1999 à 2014
(Source Agence Bio)
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F23*+"��?@6Typologie d�’initiatives selon des gradients 1) d�’ancrage territorial, et 2) de degré d�’inclusion
dans les modes de mises en marché « standardisés » (orientés produits) versus des initiatives

de différenciation (orientés « projets» par rapport à des innovations d�’acteurs). Source : Sautereau et Bellon, 2012
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F23*+"��PQ6��Unité de travail annuel par orientation technico économique (OTEX)��Source : RGA 2010, Agence Bio��

F23*+"��P?. Proportion de chaque Otex dans l�’ensemble des
fermes. Comparaison AB et AC. 16 Otex, RGA 2010

F23*+"��PP6Nombre de travailleur par ha selon les Otex.
Comparaison AB et AC. 16 Otex et total général. RGA 2010
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:$1."$* ��?]6��Différentiel de d�’Unité de Travail Annuel/ ha entre AB et AC, pourcentage de SAU moyenne bio
par rapport à la SAU moyenne conventionnelle, et pourcentage d�’Unité de Travail Annuel/ ha AB/AC

(à partir des données Source SSP)

A noter : nous ne tenons pas compte de la catégorie des « non classées », ne sachant pas ce qu�’elle représente, et au vu du faible
nombre d�’exploitations bio.
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64&)%'Tb,J@-7 '7)% N(%H#7)'(%D(#6(%G(* &)O(#%(6()*?45#N(%?(*&*(%D(#6(%R̀ 5)( (>0(?*&4)?#V%G`
%7O4&#N7O&*&05N*5#(Psurlignage bleuR+N(%$04)46&(%'T$0-(NN(?(5O()* 64&)%%(D7&#(G() #7&%4))4*766()*
'(% 4?$#7*&4)%'( '$%-(#C7H(6$07)&\5( \5&%4)*H45#67)'(%() *(6?%B

J NT&)O(#%(G?45#*45*(%N(%%&*57*&4)%'( FJb 64.())( J; &)D$#&(5#(%` N7FJb 64.())( JS Psurlignage vert
dans le tableau des % SAU moyenne bio / SAU moyenne AC négativesG̀ %7O4&#+67#7v0-7H(GC4O&)%N7&*G(*
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F23*+"��PV$6Relation entre le surplus de SAU (ha) en AB
(surface par exploitation) et le surplus de main d�’�œuvre par
ha en AB. 16 Otex, RGA 2010

F23*+"PV16Relation entre le surplus de SAU (ha) en AB
(surface par exploitation) et le surplus de main d�’�œuvre par
ha en AB. 13 Otex, RGA 2010 (les 3 Otex extrêmes ont été
supprimées afin d�’assurer une meilleure lecture du
graphique de la figure 21a)
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A noter :

1) Il existe des coûts supplémentaires que l�’on peut facilement chiffrer : Coût certification et contrôles en ferme et filière, Déplacement ruchers en zone « low pesticides »�…
2) à la différence de Bourguet &Guillemaud, nous n�’avons pas tenu compte des coûts d�’assurance par les applicateurs de pesticides puisque le coût est internalisé dans les

charges de l�’exploitation qui fait appel au prestataire. Nous n�’avons pas non plus tenu compte des dégâts de récoltes liés à des problèmes d�’usages des pesticides (ex.
brûlages du végétal�…) pour les mêmes raisons de coûts internalises dans l�’élaboration du rendement (efficience de l�’utilisation des intrants).

��
��

F23*+"��PW6Les impacts socio économiques de l�’AB
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e) ?(5* #7??(N(#&0&?7#(>(6?N( \5( i5%\5T!̀^^=GN7X#7)0($*7&*N(%(5N?7.%'( NTbQ̀)( ?7%7O4&#



Etude ITAB « Externalités de l�’AB » Novembre 2016 888

6&%() ?N70('( 6(%5#( Z /7&)*&() () JH#&05N*5#(;&4N4H&\5(] P%(5N(N7/JQ ZS4)O(#%&4)` NTJ;]
$*7&*#(*()5(RB

h!!M D%#)&##%3"7;6)&"(# ,( )3""6%##6")(#@($ +&(#$%3"#
95$*3,3-30%+&(#)39=-(<(#

E45%7O4)%6&%() $O&'()0( '(% N705)(%'( 04))7&%%7)0(%G(* '(% \5(%*&4)%6$*-4'4N4H&\5(%
046?N(>(%G)( )45%?(#6(**7)* ?7%'T7C45*&#046?NV*(6()* ` N7\57)*&D&07*&4)(* 75 0-&DD#7H('(%
(>*(#)7N&*$%(* ?(#D4#67)0(%'( NTJ;G%5#*45%N(%O4N(*%()O&#4))(6()*7NG%7)*$G%40&4$04)46&\5(%G
(* 'T5) ?4&)*'( O5(HN4C7NBE45%*()4)% '4)0 ` %45N&H)(#N(%?4&)*%%5&O7)*%\5T&N%)45%%(6CN(#7&()*
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0( \5&?4%(5) '45CN('$D&+8@046?7#(#'(% D(#6(%04)O()*&4))(NN(%(%%()*&(NN(6()*?4%&*&4))$(%
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5)( D4#*('(67)'( '( ?#4'5&*%C&4*()' ` 700#4v*#(N7#$65)$#7*&4)'(% (DD4#*%'(% 7H#&05N*(5#%G
67&%*()' ` (>0N5#(N(%70-(*(5#%64&)%D4#*5)$%B27)% NT7#*&05N7*&4)()*#( ?#&>?N5%$N(O$%(*
#$65)$#7*&4)'5 *.?( "FQ%(i45( N7\5(%*&4)'T5)( ?N5%H#7)'( 700(%%&C&N&*$75>?#4'5&*%C&4'7)%
5) %450&'T$\5&*$'T700V%B
E( D&)7)0(#N7?#4*(0*&4)'( NT()O&#4))(6()*\5( via NT70-7*'( C&()%7N&6()*7&#(%?#4'5&*%'7)% N(
#(%?(0*'( NT()O&#4))(6()*04)'5&*H$)$#7N(6()*` 5)( ?#4*(0*&4)'( NT()O&#4))(6()*&)%5DD&%7)*(G
(* 0( ?45#'(5> #7&%4)%B2T5)( ?7#*GN7'(67)'( '( C&()%7N&6()*7&#(%(%*N&6&*$(+5) 04)%4667*(5#
)T70-V*(#7?7%?N5%'T7N&6()*%\5T&N)T() 7 C(%4&)6Y6( %T&N%45-7&*(#7&*D&)7)0(#'7O7)*7H( N7
?#4*(0*&4)'( NT()O&#4))(6()*B2T75*#(?7#*G5) #$%5N*7*0N7%%&\5('( NT$04)46&\5(?5CN&\5(64)*#(
\5( N(%6$07)&%6(%'( 04)*#&C5*&4)O4N4)*7&#(P'4)* N(%67#0-$%'( C&()%N7C(NN&%$%() O(#*5'( N(5#
64'( '( ?#4'50*&4)#(%?(0*5(5>'( NT()O&#4))(6()*%4)*5) (>(6?N(RGNVO()*'(% D4)'%&)%5DD&%7)*%
?45# N7?#4'50*&4)'(% %(#O&0(%` 07#70*V#(?5CN&0\5T&N%%4)*0()%$%D&)7)0(#B2V%N4#%G%&N(%
70-(*(5#%'( ?#4'5&*%&%%5%'( NTJ;04)*#&C5()*O4N4)*7&#(6()*75 D&)7)0(6()* '( N7?#4*(0*&4)'(
NT()O&#4))(6()*() 70-(*7)* ?N5%0-(# '(% C&()%?#4'5&*%'7)% N(#(%?(0*'( NT()O&#4))(6()*G0(
D&)7)0(6()* '4&* H$)$#7N(6()* Y*#( 046?N$*$?45# 7**(&)'#( 5) )&O(75 '( ?#4*(0*&4)'(
NT()O&#4))(6()*%7*&%D7&%7)*B2$0&'(#'( %5CO()*&4))(#NTJ;(*@45'( D&)7)0(#'T75*#(%6(%5#(%(%*
5)( \5(%*&4) '( ?4N&*&\5(?5CN&\5(G67&%0(N7*()' ` 64)*#(# +&A&"( #&8?("$%3"B -A/2
)39=-59("$6"$ -6159&"516$%3"-2$-( 961)*5 (#$^&#$%>%5(M

Q*7)*'4))$(% N(%'&DD&05N*$%6$*-4'4N4H&\5(%'( 0-&DD#7H(%$04)46&\5(%'(% %(#O&0(%#()'5% ?7#
NTJ;G&N)45%%(6CN(?N5%?#5'()* '( ?#4?4%(#,( >3",(1 -( 93"$6"$ ,A&"( 159&"516$%3"B=61$%1,(
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)6-)&-#,( )39=("#6$%3",(# 1(?("&#@$3&$(" 6E6"$&"( ^&#$%>%)6$%3"1(=3#6"$#&1-(# 85"5>%)(#,(
-A/2B

J NT&%%5('( 0(**( $*5'(G?45#NT()%(6CN('( 0(%O4N(*%G)45%&)%&%*4)%%5#NT5#H()0('( #()D4#0(#'(%
*#7O75>̀NT$0-(NN((5#4?$())(G O4&#(75 '(N` +&N%T7H&*'( #()D4#0(#N(%?7#*()7#&7*%%5#N(%\5(%*&4)%
#(N7*&O(%` NTJ;P(DD(*%?#4?#(%'( NTJ;GlRB;(# $16?6&<B=3&1#&%?1(3&B("060(1 #&1-6$*596$%+&(
,( -6 +&6"$%>%)6$%3"($ ,& )*%>>160(,(# (<$(1"6-%$5#,( -A/2 #3"$ )3"#5+&("$#G(* )( ?45##4)*
?#4'5&#('( #$%5N*7*%4?$#7*&4))(N%̀045#**(#6(G67&%&N%%(#O&#4)*G75 '(N` '( NWJ;G` N7'$D&)&*&4)
'( %.%*V6(%7H#&04N(%(* 7H#&7N&6()*7&#(%?N5%'5#7CN(%BU( 07'#( 'W7)7N.%('4&*Y*#(N7#H('5 ?4&)*
'( O5( '(% $0-(NN(%%?7*&7N((* *(6?4#(NN(G65N*&'&%0&?N&)7&#(G(* '4&* 7C4#'(# N7\5(%*&4)'(%
*#7)%&*&4)%(* '5 )*6"0(9("$ ,A5)*(--( ,( -A/2@() *(#6(% 'T(>*()%&4) '(% %5#D70(%(* '(
'$O(N4??(6()* '(% %.%*V6(%7H#4$04N4H&\5(%7O(0 '(% )&O(75>'( %(#O&0(%̀ 4?*&6&%(#B



Etude ITAB « Externalités de l�’AB » Novembre 2016 8!8

`' ��),&*.4 ��$.)&��1" ��+"#&3%2\"4O��',$' ��'," ��0+&4*#'2&%��
$%4��)"."#'2&%��&/��_%&8."43"��2)��$.)&��+".$'"4 ��82', ��0&8"+6��

>F.5-19"+3��?@@AB



Etude ITAB « Externalités de l�’AB » Novembre 2016 8!!

L$D$#()0(%C&CN&4H#7?-&\5(%

J2Q/Q !^8!G Q6&%%&4)%7H#&04N(%'( ?7#*&05N(%'7)% NT7&#BQ*7*'(% N&(5>(* N(O&(#%'T70*&4)%B"N7)?7#*&05N(%

JXXFJ!^^a rO7N57*&4))5*#&*&4))(NN((* %7)&*7&#('(% 7N&6()*%&%%5%'( NT7H#&05N*5#(C&4N4H&\5(B

JXXFJG!^^_BrO7N57*&4)'(% #&%\5(%N&$%` N7?#$%()0('( 6.04*4>&)(%'7)% N(%0-7v)(%7N&6()*7&#(%-567&)( (*
7)&67N(

JH()0( '( NT(75J#*4&%"&07#'&(G;&N7)%5#N7?#$%()0('( ?(%*&0&'(%'7)% N(%#&O&V#(%(* N(%)7??(%'5 C7%%&)
J#*4&%"&07#'&(G?$#&4'(!^^< ` !^8!

JH()0( '( NT(75F(&)( E4#67)'&(G!^89G=^ 7)%'T(DD4#*75%(#O&0('( N7\57N&*$'( NT(75

JfLQF,QG!^8!G 2(%7H#&05N*(5#%C&4'&?Ns6$%Gi(5)(% (* *45#)$%O(#%N(%0&#05&*%045#*%G){ !h9Gi5&)!^8!

JfLQF,QG!^89GQ)\5Y*(%?#7*&\5(%05N*5#7N(%!^88G"#&)0&?75>#$%5N*7*%GU(%24%%&(#%G){ !8Gp5&NN(*!^89

JfLISJE !^89GQ)\5Y*( JH#&05N*5#(‰S7)0(#GL$%5N*7*%E4O(6C#(!^89Ga! ?B

JEFQFG!^8^GQ>?4%&*&4)'( N7?4?5N7*&4)H$)$#7N(75>#$%&'5%'( ?(%*&0&'(%() X#7)0(GL7??4#*%0&()*&D&\5(B

JEFQFG!^89GF5&O&'(% O()*(%'( 6$'&076()*% O$*$#&)7&#(%04)*()7)* '(% 7)*&C&4*&\5(%() X#7)0(() !^89

JEFQFG!^8_GQ>?4%&*&4)%?#4D(%%&4))(NN(%75>?(%*&0&'(%() 7H#&05N*5#(GL7??4#*'T(>?(#*&%(04NN(0*&O(

J%0-(#&4JGS-() nBGŒ(&%%u4?D/BGeWL(&NN.QBG/0S5NN45H-/BGS7NN(QGF0-A7#d%0-&N'/BG,-5) /BG!^^_G
"(%*&0&'((>?4%5#(7)' #&%uD4#"7#u&)%4)W%'&%(7%(, Annals of NeurologyG!^^_1_^18:<!^a

JND4(N'&,BGXN&(%%C70-JBGf(&(# bBG3&N0-(#UBGE&HHN&bBG"D&DD)(#UBGF*4Nd(/B Œ&NN(#nB!^^!B Organic agriculture
and the environmentG0-7?*(# !B I) ‘e#H7)&07H#&05N*5#(G()O&#4)6()* 7)' D44' %(05#&*.’E7'&7QNn7H(
F0&7N7CC77)' S7#4N&)(n7**76 ('%GXJeGQ)O&#4)6()* 7)' E7*5#7NL(%45#0(%F(#O&0(GF5%*7&)7CN(
2(O(N4?6()* 2(?7#*6()*B

JN7?-&N&??(JBGF&64) FBG;#5) UBGn7.(# XBGf7&NN7#'fB !^8aBU&D(0.0N(7)7N.%&%#(O(7N%-&H-(#7H#4(04N4H&07N
C()(D&*%4D4#H7)&07)' N4A&)?5*7??N(?#4'50*&4)BAgronomy for Sustainable Development, aa PaRG=h8
=:!

JNN7&#(fBG;(NN4)FG!^89GUWJ;() a2 + '&O(#%&*$G'.)76&\5( (* '(%%(&)'( NW7H#&05N*5#(C&4N4H&\5(G&) U(%
(>?N4&*7*&4)%7H#&04N(%(* N(5#*#7i(0*4&#('T$O4N5*&4)G5) 4Ci(* D$'$#7*(5#?45# N(%7H#4)46(%(* N(%
$04)46&%*(%O��Revue AE&S O4NB9G){8G88

JNN7&#(fBGS7-5d70 QBG/7&H)$ QBG"46$4) ,BG!^8_G 2.)76&\5(% %?7*&7N(%'7)% N( '$O(N4??(6()* '(
NT7H#&05N*5#(C&4N4H&\5(+()*#( 04-$#()0(%*(##&*4#&7N(%(* N4H&\5(%'( 67#0-$GInnovations Agronomiques
51, 2016, pp. 29 40

JN*&(#&/BJBG344-7Du7)"BG!^^hG Q)'5#&)HX7#6%+SN&67*(S-7)H(GF67NN-4N'(#%7)' ,#7'&*&4)7NX7#6&)H
S4665)&*&(%

J60-4O7G"BG34*4N4O7GnBGL5'7 350(#4O7GpBG!^8=Bn(7N*- %7D(*.&%%5(%4D%.)*-(*&0D44' 04N4#7)*%BL(H5NB
,4>&04NB"-7#6704NB<aG:89M:!!B

J)HN7'( pBGfB ;&NN()fBGf7#)&(#pBG/7u#&'&%,BG"5(0- ,BG,&**(NSBG!^8=GE&*#4H()%4&N%5#D70(C7N7)0(4D4#H7)&0
O%04)O()*&4)7N07%-0#4?D7#6&)H&)*-( F(&)( A7*(#%-('GAgricultural SystemsB8a:+h! :!B

J)HN7'( pG/('&)7 /BLBG;&NN()fBGf7#)&(#pBG!^8_Ge#H7)&067#u(* H7#'()&)H7#45)' *-( "7#&%7HHN46(#7*&4)+
7H#4()O&#4)6()*7N?(#D4#67)0(7)' 07?70&*.*4 6((* 5#C7)#(\5&#(6()*%GEnvironmental Science and
Pollution Research

JEFQFG!^89G Evaluation des risques d�’émergence d�’antibio résistances liées aux modes d�’utilisation des
antibiotiques en santé animale »

J)d7N4)( fB 7)' "5#%(&HN(XBG!^89G2$N$H7*&4)'T70*&O&*$%(* %45%*#7&*7)0(+75 %(#O&0('( N7*#7)%6&%%&4)'(
NT(>?N4&*7*&4)(* 'T5) ?7*#&64&)(G&) +"B f7%%(N&)GpB"B S-4&%&%GFB"(*&* (* XB"5#%(&HN(GL'agriculture en
famille: travailler, réinventer, transmettreGQ2" F0&()0(Ga!< aah

J5C(#*SB, !^8^GF*40u(#'5 07#C4)('7)% N(%4NG5) ()i(5 67i(5#GL(O5( QSeL(OT
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J5#&(#"BGX4#*XBGF&#&(>UBG!^^=G‘Q>?N4#&)H,(##4&#"#4'50* /(7)&)H% D4#*-( S4)%56(#’GJ)*-#4?4N4H&(4D
X44'G9P=RB

J>4)GJBG/7.G XBQB;BGf75H-7)G UBQBGŒ&NN&76%GXB/BG;N7&)G"BfBGŒ#&H-*G/BSBG!^8!B ,7#*#7d&)(7)' %5)%(*
.(NN4A7#( >()4(%*#4H()%&)7 )(A %0#(()&)H7%%7.*4 &'()*&D.64'5N7*4#%4D-567) 4(%*#4H()#(0(?*4#
*#7)%0#&?*&4)7N70*&O&*.BToxicology !:hG9^M=8B

Jd)7# eBG"(##&(#S4#)(* "BGU(%%(#O&0(%()O&#4))(6()*75> '7)% N(%(%?70(%#5#75>b)( 7??#40-( ?7#
NW$04)46&('(% %(#O&0(%BI)+ r04)46&( #5#7N(BE{!<a !<9G!^^aBU765N*&D4)0*&4))7N&*$'( NW70*&O&*$7H#&04N(B
??B8=a8_hB

;7&(* 7NBG!^^hB"#4>. HN4C7N7%%(%%6()*4DN7)' '(H#7'7*&4)BSoil Use and Management !9G!!a !a9B

;7&)(%GpBGS5))&)H-76GpBGU((6-5&%GSBGn76C#&'H(G,BG/70u(##7%G2BG!^88BL&%uJ%%(%%6()**4 b)'(#?&) X44'
L(H5N7*4#.2(0&%&4)%+J) Q>76?N(4D"5CN&0n(7N*-E5*#&*&4)7NQ?&'(6&4N4H.BE5*#&()*%aG8_9M8h=B

;7N'.BIBG!^8!1 QDD(*%)(5#4N4H&\5(%'(% ?(%*&0&'(%() N&()7O(0N(%(>?4%&*&4)%7H#&04N(%GS4NN4\5(JLQ, !^8!

;7N'&GIBGS4#'&(#FBGS45645NG~BGQNC7dJBGf76(* "7.#7%*#(GUBGU(C7&NN.G"BG/5N*&H)(#GUBGL7-67)&GLBGF?&)4%&G
pBGj7) /7(N( X7C#.GfBG!^8aG"(%*&0&'(%+QDD(*%%5#N7%7)*$G5)( (>?(#*&%(04NN(0*&O('( NTI)%(#6BEd.
INSERM

;7#7)%u&/BGF#(')&0u7,4C(# 2BGj4N7u7u&%EBGF(7NSBGF7)'(#%4) LBGF*(A7#*fB;BG;()C#44u SBG;#5)4 ;&7O7*&
;BG/7#u(NN45QBGf&4*&%SBGf#467'du7 e%*#4A%u7pBGL(6C&7u4A%u7QBGFuA7#4 F4)*7 3BG,7-O4)() LBG
p7)4O%u72BGE&HHN&bBGE&04*"BGU(&D(#*SBGn&H-(#7)*&4>&'7)*7)' N4A(#07'6&56 04)0()*#7*&4)%7)' N4A(#
&)0&'()0( 4D?(%*&0&'(#(%&'5(%&) 4#H7)&07NN.H#4A) 0#4?%+7 %.%*(67*&0N&*(#7*5#(#(O&(A7)' 6(*7
7)7N.%(%GBritish Journal of Nutrition, 88!G<:9 h88

;7##7\5$;BGj&7O7**()(SBG!^^:G Q75'(% j&NN(%(* Q75'(% S-76?%Gj(#%'(% 7004#'%044?$#7*&D%()*#( %(#O&0(%
?5CN&0%(* 7H#&05N*(5#%k I) U7H(%*&4)'( NW(75() X#7)0(GEconomie Rurale a8^G/7#%7O#&N!^^:G ?B= !8

;7#C&(#jBG!^88GE&*#7*(%(* ?(%*&0&'(%'7)% NT(75̀ '(%*&)7*&4)'( N704)%4667*&4)-567&)(GLes dossiers de
l�’Environnement Poitou Charente.

;76&V#(UBG2( S7#7FBG"7#'4) UBG"(NN(#&)FBGF76%4)QBG25?#7d"BG!^89GU(%04g*%'( *#7)%70*&4)?#&O$%%4)*&N%
5) 4C%*70N(` NT7'4?*&4)'( 6(%5#(%*(0-)&\5(%'T7**$)57*&4)'(% $6&%%&4)%'( H7d̀ (DD(*'( %(##('7)% N(
%(0*(5#7H#&04N(kNotes et Etudes Socio EconomiquesGP!^89RG){ ahG=a <8B

;7#)4%u.JB2Gn7'N. QBJBG;7%046?*(pBG;(#N4AQBUBG;#4A) pBnBGX4#*(N&5%/BGf(*d ŒB/BGn7#*( pBGn7%*&)H%JBG
/7#\5(* "BJBG/7#*&)(d EB2BG/44(#% JBGL44?)7#&)("BGj(#6(&i fBGŒ&NN&76%pBŒBGf&NN(%?&(LBG3&*d(%pBG
/7#%-7NNSBG/7*du( EBG/&)'(NN 2B"BGL(O&NN7QBGF6&*- JB;BG!^8!B J??#470-&)H7 %*7*(%-&D*&) Q7#*-
C&4%?-(#(BNature, 9h_G?B=! =h

;7*(67)G ;BGŒ7#)(#GpBeBGn5*0-&)%4)GQBG2(7)G ,BGL4AN7)'%4)G"BGf7)*G SBGf#5)'.G pBGX&*dH(#7N'GSBG
F*(O()%4)GpBG!^^9B ,-( (DD(0*%4D7 '45CN( CN&)'G?N70(C404)*#4NN('G7#*&D&0&7ND44' 04N45#&)H%7)'
C()d47*( ?#(%(#O7*&O(0-7NN()H(4) -.?(#70*&O&*.&)7 H()(#7N?4?5N7*&4)%76?N(4D?#(%0-44N0-&N'#()BJ#0-
2&%S-&N'h:G=^_M=88B

;75'#. pBG/$i(7) SBGJNNV%;BG"$)(75 FBG,45O&(#/BGn(#0C(#HFBGU7&#4)2BGf7N7) "BG3(%%(f5.4* QBG!^8=G
S4)*#&C5*&4)4De#H7)&0X44' *4 *-( 2&(*&)7 U7#H(F76?N(4DX#()0- J'5N*%P*-( E5*#&E(*F7)*$ S4-4#*
F*5'.RGNutrients, !^8=G7P8^RGh_8=h_a!

;7564NŒBpBGe7*(%GŒBQBG8:hhG,-( ,-(4#. 4DQ)O&#4)6()*7N"4N&0.BS76C#&'H(b)&O(#%&*."#(%%G!::?B

;(0u(#* /BG€B2(%%75>GSBS-7#N&(#GnB27#6()0.G SBL&0-7#'GIBF7O&)&GJB,&C&P$'&*(5#%RG!^88B Les variétés
végétales tolérantes aux herbicides. Effets agronomiques, environnementaux, socio économiques. Q>?(#*&%(
%0&()*&D&\5(04NN(0*&O(G%.)*-V%('5 #7??4#*GSELFIELJ PX#7)0(RGh9?B

;(NN7)H(#/BG2(6(&)(> /BGf#7)'i(7) "BGz4(NN(#LB,BG,#7%7)'( UBG!^8=GE(5#4C(-7O&4#7N2(D&0&*%G2&%(7%(%G
7)' J%%40&7*('S4%*%4DQ>?4%5#(*4 Q)'40#&)(2&%#5?*&)HS-(6&07N%&) *-( Q5#4?(7) b)&4)GJ Clin
Endocrinol MetabGJ?#&N!^8=G8^^P9R+8!=_M8!__

;(NN4)FBG"()O(#) FBG!^89 Q'%Ge#H7)&0X7#6&)HG"#4*4*.?( D4#F5%*7&)7CN(JH#&05N*5#(%GSpringer

;(NN4#7GSB;5#(75 pBSBG!^8aG,-( &)'&#(0**#7'( 7)' O&#*57NN7)' (DD(0*%4D7 H#(()(# Qb7H#&05N*5#(GŒ4#u&)H
"7?(#B
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;()H*%%4)pGJ-)%*#46 p‰Œ(&C5NNJSG!^^=G,-( (DD(0*%4D4#H7)&07H#&05N*5#(4) C&4'&O(#%&*.7)' 7C5)'7)0(+
7 6(*7 7)7N.%&%BJournal of Applied Ecology 9!G??B!_8 !_:B

;()4&* /BG,0-76&*0-&7)/BGF(#O7)("()O(#) FBGF7O&)&IBG;(NN4)FBG!^8=G U( ;&4?(5* &N)45##&#N(64)'( k
U(%:(%i45#)$(%'( #(0-(#0-(%() %0&()0(%%40&7N(%IELJMSFERMSILJ2G8^ 88 '$0(6C#( !^8=GE7)0.

;()4&*G/BGf7#)&(#GpBGJ)HN7'(GpBG;&NN()GfBG!^89BE&*#7*(N(70-&)HD#464#H7)&07)' 04)O()*&4)7N7#7CN(0#4?
D7#6%&)*-( F(&)( ;7%&)PX#7)0(RBNutr. Cycl. Agroecosyst. 8^^G!h=M!::B

;(.45 ŒBG!^89GS466()* $O7N5(#N(%%(#O&0(%#()'5% k r*7* '(% N&(5>'(% #$DN(>&4)%GRencontres scientifiques
et techniques territoriales, 27 novembre 2014.

;&0-N(#G;BGU&??(#*GSBGn7#&)HGJBG7)' 27CC(#*GFBG!^^=B,-( '(*(#6&)7)*% 4D*-( %?7*&7N'&%*#&C5*&4)4D4#H7)&0
D7#6&)H&)H(#67).B;(#&0-*( 5C(#U7)'A&#*%0-7D*GhaP8RB
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/(.)7#' pB/BGS#(%%4)SBGU( S4)%(&NF0&()*&D&\5('( NTJH#&05N*5#(;&4N4H&\5(&'()*&D&(h ?#&4#&*$%%0&()*&D&\5(%G
Notes et Etudes Socio Economiques ){ a=G40*4C#(!^88G??B!< 9^

/&''(NC((u LBpBGj(5H(# FBJBG!^8=GU(**(#*4 *-( Q'&*4#+L(+E(5#4C(-7O&4#7N2(D&0&*%G2&%(7%(%G7)' J%%40&7*('
S4%*%4DQ>?4%5#(*4 Q)'40#&)(2&%#5?*&)HS-(6&07N%&)*-( Q5#4?(7)b)&4)GEndocrine Society Press, p5)(
!^8=

/&)(75 "BG!^^=G2&#(0*N4%%(%4DC&#'%*4 ?(%*&0&'(%MC(H&))&)H%4D7 \57)*&D&07*&4)BI)+L7N?-SpGL&0-,2 P('%R
;&#' 04)%(#O7*&4)&6?N(6()*7*&4)7)' &)*(H#7*&4)&)*-( J6(#&07%+?#40(('&)H%4D*-( *-&#' &)*(#)7*&4)7N
?7#*)(#%&)DN&H-*04)D(#()0( !^^!G bBFB2BJBX4#(%*F(#O&0(Gf,L"FŒ 8:8GJNC7).1j4N!G?? 8^_=M8^<^

/4N'7)4O7 pBGf#())D(N* "BGp4)%%4)JBGF&6?%4)2BGF?#7)H(#,BGJ7%ŒBG/5)*-( pBGL7CNJBG!^88GE&*#4H()7%7
*-#(7* *4 Q5#4?(7)7&#\57N&*.G&) ,-( Q5#4?(7)E&*#4H()J%%(%%6()*G('BGF5**4) /BJBGn4A7#' SB/BG
Q#&%67)pBŒBG;&NN()fBG;N((u(# JBGf#())D(N*"BGj7) f#&)%O()nBGf#&dd7**&;BGS76C#&'H(b)&O(#%&*."#(%%

/4)'(N7(#% 3BGJ(#%*()%pBGO7) n5.N()C#4(0ufBG!^^:GJ 6(*7 7)7N.%&%4D*-( '&DD(#()0(%&)()O&#4)6()*7N
&6?70*%C(*A(() 4#H7)&07)' 04)O()*&4)7ND7#6&)HG;#&*&%-X44' p45#)7NGj4NB888I%%8^ ??B8^:h M888:

/4#7'& 3-7*44)7C7'&GzBGJ6&#?45#G/BGJuC7#&7d76G/BG!^8=BF.)*-(*&0 D44' 04N45#%&) %7DD#4)%4N5*&4)%G
%7DD#4)#&0(7)' %7DD#4)0-&0u()D#46#(%*75#7)*%&),(-#7)G I#7)BX44' J''&*&O(%‰S4)*76&)7)*%+"7#*; hG
8! 8<B

/5#?-. SB"BGX7i*jBLBGF04**nB/BGX4%*(#/BpBGŒ&0uA&#("BG/0QA() FBJBG!^8_GF04?&)H#(O&(A*4 &'()*&D.
?4*()*&7N)4) 7)*&6&0#4C&7N&)*(#O()*&4)%*4 6&*&H7*(7)*&6&0#4C&7N#(%&%*7)0(&)0466()%7N()*(#&0C70*(#&7
&)E4#*-J6(#&07)07**N(?#4'50*&4)%.%*(6%GEpidemiol Infect, !^8_ p7)

E7O7##(*(/BG ;(NN4) ;BGf()&75> fG U76&)( SBG"()O(#) FBGF75*(#(75 EBG,0-76&*0-&7) /BG !^8!G
UT$04N4H&%7*&4)'(% ?#7*&\5(%() 7#C4#&05N*5#((* 67#7v0-7H(BQ)i(5> (* ?(#%?(0*&O(%'( #(0-(#0-(% Le
Courrier de l'environnement de l'INRAG!^8!G P_!RG??B=<<^

E(%6( ,BGE4A7uB;G 27O&'SBG"(NN(#&)FBG!^8_G UTJH#&05N*5#(;&4N4H&\5(?(5* (NN(%( '$O(N4??(#%7)%
7C7)'4))(# %4)?#&)0&?('W$04N4H&(k U( 07%'( N7H(%*&4)'(% $N$6()*%6&)$#75>D(#*&N&%7)*%GInnovations
Agronomiques 51 (2016), 57 66

E(567.(# QBG8:::G Œ(7uO(#%5%F*#4)HF5%*7&)7C&N&*.GQ'A7#' QNH7#GS-(N*()-76B

E('(NN(0jBGL7CNJBG27CŒBG!^8_G"5CN&0-(7N*- 7)' 0-#4)&0N4A0-N4#'(04)( (>?4%5#(&)f57'(N45?(G"7#*8+
-7d7#'%G(>?4%5#(#(%?4)%(D5)0*&4)%G7)' (>?4%5#(%GQ)O&#4)n(7N*-B!^8_18=+<=B

E&HHGpB,BGU(A&%G3BGQ'&)H(#G,BGX7NuG/BG!^8!B /(*7 J)7N.%&%4DJ**()*&4) 2(D&0&*@n.?(#70*&O&*.2&%4#'(#4#
J**()*&4) 2(D&0&*@n.?(#70*&O&*.2&%4#'(#F.6?*46%GL(%*#&0*&4)2&(*G7)' F.)*-(*&0 X44' S4N4#J''&*&O(%BJ
Am Acad Child Adolesc Psychiatry =8Gh_M:<B(hB

E&HHN&bBGXN&(%%C70-GJBGn(??(#N."BGF0&7N7CC7EBGU4Af#(()-45%( f7%JH#&05N*5#(+/&*&H7*&4)7)' J'7?*7*&4)
"4*()*&7N4DF5%*7&)7CN(X7#6&)HF.%*(6%GXJeGL46(GI*7N.

E4A7uG;BGE(%6(G,BG27O&'GSBG"(NN(#&)GFB!^8aB,4 A-7* (>*()* '4(% 4#H7)&0D7#6&)H#(N.4) )5*#&()*&)DN4A%
D#4604)O()*&4)7ND7#6&)HkEnvironmental Research Letter, hĜ99^9=

eDD(#67)) XBGE&(C(#HnB!^^^B Q04)46&0?(#D4#67)0(4D4#H7)&0D7#6%&)Q5#4?(Gb)&O(#%&*•*n4-()-(&6G
I)%*&*5*Dt#U7)'A&#*%0-7D*N&0-(;(*#&(C%N(-#(

eNN&O&(#fBG;(NN4)FBG!^8^BJH#4$04N4H&(+\5T. 7 * &N'(##&V#(N(C5ddk UT7??4#*'T5)( N(0*5#(%0&()*46$*#&\5(B
in ;4))(5&N SB(* 2(O(##( SBP('%BRGF$6&)7&#('( #(0-(#0-( oJH#&05N*5#(G%0&()0(%(* ()O&#4))(6()* +
NT7H#&05N*5#(()*#( 64'(#)&%7*&4)(* $04N4H&%7*&4)oG"7#&%G!^@^=@!^8^B

eNN&O&(#fBG;(NN4)FBG!^8aB2.)76&\5(% ?7#7'&H67*&\5(%'(% 7H#&05N*5#(%$04N4H&%$(%'7)% N(%04665)75*$%
%0&()*&D&\5(%&)*(#)7*&4)7N(%BNatures Sciences SociétésGO4NB!8G){ !G??B8__ 8h8B

eS2Q, 1994, U704)*#&C5*&4)'(% aménités 75développement rural, "7#&%B

eIQ75G2015 b) C&N7)'( NT$*7*'(% (75> '( %5#D70((* '(% (75>%45*(##7&)(%GF(?*(6C#( !^8=B

e/FG !^8=GJ)*&6&0#4C&7N#(%&%*7)0(+HN4C7N#(?4#*4) %5#O(&NN7)0(
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"7%%(*LBG!^8^G U(%H#7)'(%#(?#$%()*7*&4)%'5 64)'( (* '( NW$04)46&(` *#7O(#%NW-&%*4&#(+'( NW5)&O(#%
67H&\5(75*45#C&NN4)0#$7*(5#GU(%U&()%\5&U&CV#()*G:=h ?B

"7O&(pBGS-76C75*nBG/45%%(NQBGU(#4.(#pBGF&64)&)jBG!^8!G QO7N57*&4)%(* 046?7#7&%4)%'(% ?(#D4#67)0(%
()O&#4))(6()*7N(%G$04)46&\5(%(* %40&7N(%'(% %.%*V6(%C4O&)%C&4N4H&\5(%(* 04)O()*&4))(N%'7)% N(
07'#( '5 ?#4i(*S('J;&4GS4NN4\5(N(%aLBG

"7O&(pBGU7D(5&NN(^BG!^^:B U(%%.%*V6(%C4O&)%C&4N4H&\5(%() X#7)0(BS4NNBL$D$#()0(%BL$%(75>'T$N(O7H(G
I)%*&*5*'( NTQN(O7H(GS-76C#(%'TJH#&05N*5#(B

"(7#0( 2BG8::hGJ5'&*&)H*-( Q7#*-GEnvironment, O4NB9^G){ !G??B!a !hB

"(7#0( 2G,&)0- LG8::hG,-( *#5(?#&0(4D?(%*&0&'(%BI)+j4#N(. ŒG3(()(. 2 P('%R;5H%&)*-( %.%*(6BQ7#*-%07)
"5CN&07*&4)%GU4)'4)G?? =^M:a

"(&H)$pBGj$'&( nBG2(6(5%. pBGf(#C(# /BGj&7) pBXBGf75*#4))(75 €BGS7))7O7005&4N4/BGJO(N&)(JBGf&*(75
pBUBG;(##. 2BG!^^:B ,(0-)&\5(% %7)%N7C45#() 7H#&05N*5#(C&4N4H&\5(BInnovations Agronomiques 9G!a a!B

"(NN(#&)FBG;76&V#(UBGJ)H(#%2BG;$N&)(XBG;()4v* /BG;5*75N*pB"BGS-()5 SBGS4N)())( 27O&'SBG2( S7#7FBG
2(N76( EBG24#(75 /BG25?#7d"BGX7O(#'&)"BGf7#0&7U75)7. XBGn7%%45)7/BGn$)75N*SBGp(5DD#4./BnBG
3N56??3BG/(*7. JBG/4#7) 2BGL(045%FBGF76%4)QBGF7O&)&IBG"7#'4) UBG!^8aB[5(NN(04)*#&C5*&4)'(
NT7H#&05N*5#(D#7)c7&%(` N7#$'50*&4)'(% $6&%%&4)%'( H7d̀ (DD(*'( %(##(k"4*()*&(N'W7**$)57*&4)(* 04g*
'( '&>70*&4)%*(0-)&\5(%BF.)*-V%('5 #7??4#*'W$*5'(GIELJ PX#7)0(RG:! ?B

"&H45GJBSB8:!^B ,-( Q04)46&0%4DŒ(ND7#(, h*- ('B MacmillanGU4)'4)

"&6()*(N 2BGf#(&)(# JBG8::<G Q)O&#4)6()*7N7)' %40&4(04)46&0 04%*%4D?(%*&0&'(5%(BI)+ "&6()*(N 2 P('R
,(0-)&\5(% D4##('50&)H?(%*&0&'(5%(+()O&#4)6()*7N7)' (04)46&0C()(D&*%BŒ&N(.GS-&0-(%*(#G?? =8M<h

"&6()*(N 2GJ0\57. nG;&N*4)() /G L&0("GF&NO7/G E(N%4)pGU&?)(#jG f&4#'7)4 FGn4#4A&*dJG2TJ64#( /BG
8::!G Q)O&#4)6()*7N7)' (04)46&004%*%4D?(%*&0&'(5%(B;&4F0&()0(9!+<=^M<_^

"467'( JBG!^8_G U(%?7&(6()*% ?45# %(#O&0(%()O&#4))(6()*75> 04)*#&C5()*&N%̀ NT$6(#H()0('T5)
ZH#7'&()*'( i5#&'&0&*$] k j4N56( 8_E56$#48 –67&!^8_

"4)&%&4GUBG/Wf4)&HN(GUB3BG/70(G 3BSBG"7N46&)4GpBG'( j7N?&)(G"BG3#(6()G SBG!^89B2&O(#%&D&07*&4)?#70*&0(%
#('50( 4#H7)&0*4 04)O()*&4)7N.&(N' H7?B"#40(('&)H%4D*-( L4.7NF40&(*.;+ Biological Sciences !h!G
!^898a:_

"4*&(#2BG!^89G"(%*&0&'(%(* 7H#4$04N4H&(GN(%0-76?%'5 ?4%%&CN(GRapport du Député au Premier Ministre

"4**%FBfBGF*57#*"B/BGL4C(#*%/BG2(7) LBG/7##&%fBG;#4A) /BJBGp4)(%LBGE(567)) "BGF(**(N(pBG!^8^G
2(0N&)(%4D67)7H(' -4)(. C((%7)' C((u((?(#%&)Q5#4?(GJournal of Apicultural ResearchGj4N56( 9:G
I%%5(8G!^8^ F?(0&7NI%%5(+n4)(. C(( 04N4).N4%%(%G??B8= !!

"#70-( FBGf7*(NN&(#"BG,-467% JBG"&07#';BG;750-7#* 2BG!^88BS46?7#&%4)4D6(7* 7)' 07#07%%\57N&*.&)
4#H7)&07NN.#(7#(' 7)' 04)O()*&4)7NN.#(7#(' ?7%*5#(D(' N76C%BJ)&67NG=G!^^8 !^^:

"#(**. pBEBG;#(** SBGf(( 2BGn&)( LBQBG/7%4) SBXBG/4#&%4)pBIBUBGL7O() nBGL7.6() /B2BGO7)'(# ;&NifBG!^^^G
J) 7%%(%%6()*4D*-( *4*7N(>*(#)7N04%*%4Db3 7H#&05N*5#(GAgricultural Systems, j4N56( _=GI%%5(!GJ5H5%*
!^^^G??B88aM8a_

"#(**. pBEBG;7NNJBFBGU7)H,BG/4#&%4)pBIBUBG!^^=GX7#604%*%7)' D44'6&N(%+7) 7%%(%%6()*4D*-( D5NN04%*4D
*-( b3 A((uN. D44'C7%u(*GX44' "4N&0.B

"#&)0() ,G!^^!G 2&%*7)0&)H+04)%56?*&4)7)' *-( %(O(#&)H4DD(('C70uBI) , "#&)0()G/ /7)&7*(%G3 S4)07G('%G
S4)D#4)*&)HS4)%56?*&4)B/I, "#(%%GS76C#&'H(G/JG ?? 8^a 8a8B

"#5)&(#JBGU(C#(*;BG!^^:B U7?#4'50*&4)C&4N4H&\5('( ?4#0%() X#7)0( +07#70*$#&%*&\5(%'(% $N(O7H(%G
&6?70*%%5#N7%7)*$GN(C&()Y*#((* N7\57N&*$'(% ?#4'5&*%BIELJ "#4'BJ)&6BG!!G8<: 8hhB

[5&)(* JBG!^^hGU7O7N(5#*5*$N7&#('5 07#C4)(, L7??4#*'( N7S466&%%&4)?#$%&'$(?7#JN7&)[5&)(*G La
Documentation française.

[5&)(* QBG!^8aGQO7N57*&4)%40&4$04)46&\5( '(% &)O(%*&%%(6()*%?5CN&0%GL7??4#*SfF" 75"#(6&(#/&)&%*#(

L7-67)) fBGe??(#67)) LBG"75N%()n+/BGŒ(&—67))XBG!^^:B f44'G C5*)4* H44' ()45H-k L(%(7#0-7)'
'(O(N4?6()* )(('% &)e#H7)&0X7#6&)HBU7)'C75D4#%0-5)HO,I JH#&05N*5#(7)' X4#(%*#.L(%(7#0-8 P=:R+
??B!: 9^
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L7-67)G LB;&4'&O(#%&*.7)' 4#H7)&0D7#6&)H+Œ-7* '4 A( u)4Ak JH#&05N*5#(7)' X4#(%*#.L(%(7#0-B!^88+_8
8h: !^h

L7'(# LBG(* 7NBG!^8=GE4) C(( &)%(0*%7#(&6?4#*7)*04)*#&C5*4#%*4 HN4C7N0#4??4NN&)7*&4)GPNAS, O4NB88a){
8G89_M8=8

L45&NN$'Te#D(5&NnBGL7%*4&)pBUBGS-767.45 JBG!^8=GF.%*V6(%7N&6()*7&#(%*(##&*4#&7N&%$%() X#7)0(G8^^
&)&*&7*&O(%N407N(%?45#5)( 7N&6()*7*&4)#(%?4)%7CN((* '5#7CN(GJournal Resolis •^9 P/JLF !^8=R

L('N&)H%-4D(#;BG!^^_Gj(#%5)( 7N&6()*7*&4)'5#7CN(k S( \5T()%(&H)(N7N&**$#7*5#(%0&()*&D&\5(GS45##&(#'(
NT()O&#4))(6()*'( NTIELJ){=aG'$0(6C#( !^^_

L(H7)4N'pB"BGŒ70-*(#pB/BG!^8_Ge#H7)&07H#&05N*5#(&)*-( *A()*. D&#%*0()*5#.GE7*5#("N7)*%Gj4N!BGh ?B

L&?4NN;4%0-LG'( ;4(# Ip/G;(#)5$%JGj(NN&)H7,jBG!^8aBJ0045)*&)HD4#65N*&D5)0*&4)7N&*.4D%-((? D7#6&)H
&)*-( 07#C4)D44*?#&)*4DN76C+J 046?7#&%4)4D*-#(( 04)*#7%*&)H/('&*(##7)(7) %.%*(6%BJH#&05N*5#7N
F.%*(6%G88_G_^ hB

L&\54&%JBG8::< o"45#5)( 7H#&05N*5#(C&4N4H&\5(750m5#'( NW7H#&05N*5#(D#7)c7&%(+"#4?4%&*&4)%?45#5) ?N7)
?N5#&7))5(N'( '$O(N4??(6()* 8::h@!^^! ]BL7??4#*SEUSB

L4C(#*/BG8::_G U( %4N+&)*(#D70('7)% NT()O&#4))(6()*G#(%%45#0(?45#N('$O(N4??(6()*B 25)4'@/7%%4)G
"7#&%B!9^ ??B

L4C(#*%4)GfB "BG3BUBf#4%%GFB3Bn76&N*4)G2BJBU7)'&%G,B/B F0-6&'*GFBFBF)7??G7)' FB/B FA&)*4)B!^8=B
X7#6&)HD4#(04%.%*(6%(#O&0(%+J) (04N4H&07N7??#470-*4 ?#4'50*&4)7H#&05N*5#(B"7H(%aa =a &) FB3B
n76&N*4)GpBQB24NNG7)' fB "B L4C(#*%4)G('&*4#%BThe Ecology of Agricultural Landscapes: Long Term
Research on the Path to SustainabilityBe>D4#'b)&O(#%&*."#(%%GE(A €4#uGE(A €4#uGbFJB

L40-( "BGf(&id()'4#DD(#IBGU(O#(NnBG/7#&%jBGPS44#'BRG!^8_G j7N(5#%'( N7C&4'&O(#%&*$(* %(#O&0(%
$04%.%*$6&\5(%G"(#%?(0*&O(%&)*(#'&%0&?N&)7&#(%GS4NN(0*&4)b?'7*( F0&()0(%‰,(0-)4N4H&(%GQ'B[57(G

L4%&)GSBGS76?C(NNGnBG!^^:G ;(.4)' C&D5#07*&4)+(>76&)&)H*-( 04)O()*&4)%4D4#H7)&07H#&05N*5#(&)E(A
z(7N7)'BJ Rural Stud !=P8R+a=M9<B

L40u%*#‹6GpBGŒBF*(DD()G3BE44)(G˜B"(#%%4)GXBFBS-7?&)GIIIGQBU76C&)G,B/B U()*4)G/B F0-(DD(#GSBX4Nu(G
nBF0-(NN)-5C(#G;B E.uO&%*GSBJB2( Œ&*G,Bn5H-(%GFBO7)'(# U((5AGnBL4'-(G FBF‹#N&)G"B3BF).'(#G LB
S4%*7)d7GbBFO('&)G/B X7Nu()67#uGUB37#NC(#HGLBŒBS4#(NNGjB pBX7C#.GpBn7)%()G;BŒ7Nu(#G2BU&O(#67)G
3BL&0-7#'%4)G"BS#5*d()G7)' pBX4N(.B!^^:B "N7)(*7#.C45)'7#&(%+(>?N4#&)H*-( %7D(4?(#7*&)H%?70(D4#
-567)&*.BEcology and Society 89P!R+a!B

L40u%*#‹6GpBGX7Nu()67#u/BGJNN7),BGX4Nu(SBGf4#'4) UBGp•H(#%u4HJBG35665 /BGU7))(#%*7'/BG/(.C(0u
/BG/4N'() 2BG"4%*(NFBGF7O()&i(nBnBfBGFO('&)bBG,5#*4) JBGj7#&%eBG!^89G,-( 5)D4N'&)HA7*(# '#767 &)
*-( J)*-#4?40()(+ ,4A7#'%7 #(%&N&()0(C7%('?(#%?(0*&O(4) A7*(#D4#HN4C7N%5%*7&)7C&N&*.GQ04-.'#4N4H.

L45%(pB2BG;&%-4?SBJBGF*#5H(#pBG8:::G E&*#4H()?4NN5*&4)+J) 7%%(%%6()*4D&*%*-#(7* *4 76?-&C&7)%5#O&O7NB
Environ. Health PerspectBG8^<G<:: h^aB

L5(*( JBGj(N7#'( JBG;N7)04"()('4 IBG!^8=GQ042LQJ/F F+64'(NN&)H*-( &6?70*4D0N&67*(0-7)H( 4) 6&Nu
?(#D4#67)0(&)4#H7)&0'7&#.D7#6%GAdvances in Animal Biosciences (2015), 6:1, pp 21–23

F7&)*(;(5O( pBG!^8^G Q*5'( '(% '$*(#6&)7)*% '( 04)O(#%&4)` NT7H#&05N*5#(C&4N4H&\5((* ?#4'50*&4)'(
#$D$#()0(%$04)46&\5(%G/$64&#( '( D&)'T$*5'(GIFJ

F7&)*(). fBG!^8=GU( 0N&67*\5& 070-( N7D4#Y*+ 0466()* N7\5(%*&4)0N&67*&\5(4005N*(N(%?#4CNV6(%
'W()O&#4))(6()* k Q'BL5( '( NT$0-&\5&(#G8 40*4C#(!^8=

F7N7t)€BG!^^hG U(*#7O7&N() ?#4'50*&4)?4#0&)(G,(0-)&"4#0Gj4NBa8GE{_G!^^h N7#(O5(*(0-)&\5( '( NTIXI"

F7NO7*fBGJ)*&C&4#$%&%*7)0((* %7)*$7)&67N('7)% NT()O&#4))(6()*GS4NN4\5(JEFQFG! )4O(6C#( !^8=B

F7NN(%pB/BGQdd&)('( ;N7%2BGp5NN&7#'LBG/4)H#5(N LBG[5$*&(#XBGF7##7d&)XBG!^8_G;&4'&O(#%&*$5*&N(O%)7*5#(
&)5*&N(+7#H56()*7&#($04N4H&\5((* $04)46&\5(G&)j7N(5#%'( N7C&4'&O(#%&*$G(* %(#O&0(%$04%.%*$6&\5(%G
?(#%?(0*&O(%&)*(#'&%0&?N&)7&#(%GQ'%L40-( "BGf(&i&d()'4#DD(#IBGU(O#(NnBG/7#&%jBGEd QuaeG?B== <<

F7)'-5 nBGŒ#7**() FB2BGS5NN()LBGS7%(;BG!^^hG,-( D5*5#(4DD7#6&)H+,-( O7N5(4D(04%.%*(6%(#O&0(%
&)04)O()*&4)7N7)' 4#H7)&07#7CN(N7)'BJ) (>?(#&6()*7N7??#470-GQ04N4H&07N(04)46&0%_9Gha=h9h
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F7)'-5 nBGŒ#7**() FBGS4%*7)d7LBG"#(**. pBG"4#*(# pBLBGL(H7)4N' pBG!^8=GF&H)&D&07)0(7)' O7N5(4D)4)
*#7'(' (04%.%*(6%(#O&0(%4) D7#6N7)'G"((#p a+(<_!1

F75?-7)4#;BGF&64)FBG;4&%)(75SBGS7?4A&(d€BGL&(5>LBG;45O&(#pBSBG2(D#7)0(nBGS "&07#'SBG,45C4) pBXBG
!^^:G "#4*(0*&4)?-.*4%7)&*7&#((* C&4'&O(#%&*$() 7H#&05N*5#(C&4N4H&\5(BU( 07%'(% O(#H(#%'( ?466&(#%B
Innovations Agronomiques (2009) 4, 217 228

F75*(#(75EBGf()&75> fBG;(NN4)FG"(*&*H()(* /BGU(?45*#(pBG!^8^G[57)*&*. O(#%5%\57N&*.G7)' ?#4D&*O(#%5%
O7N5(%k 24 *-(%( &)-(#()* *()%&4)%?N7.&)4#H7)&0D7#6&)HkIF2JGI))4O7*&4)7)' F5%*7&)7CN(2(O(N4?6()*
&)JH#&05N*5#(7)' X44'G!h i5&)8(# i5&NN(*GSILJ2 IELJ F5?JH#4/4)*?(NN&(#G8: ?Bn7NB

F75*(#(75GEBG"()O(#)G FBGX75#&(NGpBG"(*&*H()(*G/BG;(NN4)GFBG!^8aGS46C&)&)H65N*&?N(?(#D4#67)0(%D4#
%5%*7&)7CN(7H#&05N*5#(+&%4#H7)&0D#5&*D7#6&)H7 ?#4*4*.?(k J 046?7#&%4)4D ?(#D4#67)0(%A&*-
04)O()*&4)7ND#5&*D7#6&)HBI)+II I)*(#)7*&4)7Ne#H7)&0X#5&*F.6?4%&56P?B<: :^RBActa Horticulturae, 1001B
I)*(#)7*&4)7NF40&(*.D4#n4#*&05N*5#7NF0&()0(PIFnFRB

F75*(#(75GEBG;(NN4)GFBG!^8!G F*&65N7*(*#7)%&*&4)%*4A7#'%%5%*7&)7CN(7H#&D44'%.%*(6%+*-( 04)*#&C5*&4)4D
04)O(#%&4)*4 4#H7)&0D44' 7)' D7#6&)H*4 7)7N.d('.)76&0%7)' H4O(#)7)0(BI) ;7#C&(#/B 7)' QNd();B
P('%RG!^8!B F.%*(6 I))4O7*&4)%G3)4AN('H( L(H&6(%G7)' 2(%&H)"#70*&0(%*4A7#'%,#7)%&*&4)%D4#
F5%*7&)7CN(JH#&05N*5#(BQ'BI)#7B

F75*(#(75 EBGX45#&(#UBGS#(%%4)SBGU( ,7&NN(5#XBG/5)'N(# "BGQ>?(#*4)SBG;(NN4)FBGpBXBf7#)&(# pBXBG
2564)*&(# JBGŒ&NN4*/BG!^8!G 2(%&H)&)H7) 4#H7)&0D#76(A4#u+*-( ’LQXTJ;’ "#4i(0* &)X#7)0(GŒ4#u%-4?G
_BaGe#H7)&0%+*-(&#'.)76&0%GIXFJF.6?4%&56GJ7#-5%b)&O(#%&*.G2()67#u

F7>()7G;BGF-7#67GFBG!^8=BX44' S4N4#I)'50(' n(?7*4*4>&0&*.&)FA&%%JNC&)4L7*%GL7**5%)4#O(H&05%B,4>&04N
I)* !!G 8=!M8=<B

F0-7CG2BŒBG,#&)-GEBnB,BG!^^9B 24 7#*&D&0&7ND44' 04N4#%?#464*( -.?(#70*&O&*.&)0-&N'#()A&*--.?(#70*&O(
%.)'#46(%kJ 6(*7 7)7N.%&%4D'45CN(CN&)'?N70(C404)*#4NN('*#&7N%Bp2(O;(-7O "('&7*#!=G9!aM9a9B

F0-•'(# SG/5NN(#JGF0&7N7CC7E(NnGn(0-* pGI%()%((JGQ#C3nG(* 7NG!^8=BI6?70*%4DD(('&)HN(%%D44'
046?(*&)HD(('%*5DD%*4 N&O(%*40u4) HN4C7ND44'%.%*(6%5%*7&)7C&N&*.BJ R Soc InterfaceG8!

F-7#67GJBG!^8=G/4)4%4'&56 HN5*767*(&)'50(' 4>&'7*&O(u&')(. '767H( 7)' ?4%%&CN(6(0-7)&%6%+7 6&)&
#(O&(ABpBBiomed. Sci. !!G :aB

F0-(#6(# /BGU76&)(SBG"5HN&(%("BGX5#*%0-(HH(#SBG;5&FBG!^8=Be#H7)&0D7#6&)H7%7 D70*4#D4#*(##&*4#&7N
'(O(N4?6()*+ 7 046?7#7*&O(?(#%?(0*&O(G~~jI QFLF04)H#(%%GJC(#'(()G 74g*!^8=

F&75O(FBGJ64#%&EBG!^8=G"#4*(0*&4)4D*-( A-4N( 07*0-6()*%?#4O&'&)H'#&)u&)HA7*(#BF*5'. 4D?#70*&0(%&)
Q5#4?(

F&(H(NLG/7 pGz45zGp(67NJG!^89GS7)0(#%*7*&%*&0%G!^89BSJ Cancer J Clin _9+:M!:

F&64) FBG;#5) UBGf5&)75'(75 pBGF75?-7)4# ;BG!^88G"(%*&0&'(5%(&)05##()*7)' &))4O7*&O(7??N(4#0-7#'
%.%*(6%BAgronomy for Sustainable Development a8+=98M===B

F&#&(&>UBG"(#)&) pBUB‰F0-7(#;B P!^^:RGZ UT()i(5 '( N7?#4O()7)0( #$H&4)7N(?45#NT7H#&05N*5#(C&4N4H&\5(]G
Innovations AgronomiquesG9G9^8 9^<B

FN(( ;BG,-46%4) 3BG!^8!G U7'&DD&05N*$'T$O7N5(#N704)*#&C5*&4)'(% C&()%?5CN&0%()O&#4))(6()*75> 75
'$O(N4??(6()* #5#7N'( NTbQGRural Evaluation News E56$#4h /7& !^8!

F67#*/G "(**&%pGL&0(EG;#4A)&)HzGF?&O7u/ P!^8_RU&)u&)H/(7%5#(%4DS4N4).7)' I)'&O&'57Nn4)(. ;((
n(7N*-*4F5#O&O7N764)H J?&7#&(%Q>?4%('*4 j7#.&)HJH#&05N*5#7NU7)' b%(B"U4FeEQ88PaR+(^8=!_h=B

FeUJfLeG!^8aBJD*(##(%!^=^Bb) %0$)7#&4%45*()7CN(?45#NW7H#&05N*5#((* NW5*&N&%7*&4)'(% *(##(%() X#7)0(`
NW-4#&d4)!^=^G_a?B

F?44N'(#nBJB/BG!^^<G J)&67NA(ND7#(&) 4#H7)&0D7#6&)H%.%*(6%Gp45#)7N4D*-( F0&()0( 4DX44' 7)'
JH#&05N*5#(Gj4N56( h<GI%%5(8=G??B!<98M!<9_G2(0(6C(# !^^<

F*(&)(#LG/0U75H-N&)UGX7(*- "Gp7)u( L P8::=RI)04#?4#7*&)H(>*(#)7N&*.04%*%&)?#4'50*&O&*.6(7%5#(%+7 07%(
%*5'. 5%&)HbF 7H#&05N*5#(BI)+ ;7#C(** jG"7.)( LGF*(&)(#L P('%RJH#&05N*5#7N%5%*7&)7C&N&*.+()O&#4)6()*7N
7)' %*7*&%*&07N04)%&'(#7*&4)%BŒ&N(.GE(A €4#uG?? !^:M!a^
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F*4Nd(/BG"&4##JBGn7#&)HJBG27CC(#*FM!^^^B ,-( ()O&#4)6()*7N&6?70*%4D4#H7)&0D7#6&)H&)Q5#4?(BI)+
27CC(#*FBGU76?u&)EBG/&0-(N%()pBGE&(C(#*nBGz7)4N&LBP044#'BRBe#H7)&0X7#6&)H&)Q5#4?(+Q04)46&0%
7)' "4N&0.. F*5**H7#*f(#67).+ b)&O(#%&*•*n4-()-(&6G F*5**H7#*n4-()-(&6 >&• 8!<

F*40u'7N(QBJBGF-(?-(#' /BJBGX4#*5)( FBGS5**N(FB"B!^^!B F4&ND(#*&N&*.&) 4#H7)&0D7#6&)H%.%*(6%
X5)'76()*7NN.'&DD(#()*kSoil Use and Management, 8hP%5??N(6()*R@a^8 a^h

F5**4) /BJBGeBe()(67G pBŒBQ#&%67)GJBU(&?GnBO7)f#&)%O()GŒBŒ&)&A7#*(#ŒBG!^88G Z ,44 /50- 4D7
f44' ,-&)H ]GNatureG){ 9<!G??B8=: 8_8G

F5**4) /BJBGSB/Bn4A7#'GQ#&%67)pBŒBP'&#BRG!^88GQ5#4?(7)E&*#4H()J%%(%%6()*PQEJR+F45#0(%GQDD(0*%
7)' "4N&0."(#%?(0*&O(%GCambridge University Press.

F6&*-F?7)HN(#SBG;#7)'(75 /BUBGn5)*(# fBQBG;7O&)H(#pBSBG"(7#%4)/BGQ%0-C70-"BpBGF5)'7#76 jBGU&5nBG
F0-&#6(#"BGF*7O(SBGeNu&)IBG;#7O7*72B/BG!^8!G J#( e#H7)&0X44'%F7D(#4#n(7N*-&(#,-7) S4)O()*&4)7N
JN*(#)7*&O(%k+J F.%*(67*&0L(O&(AGAnn Intern Med. !^8!18=<P=R+a9ha__B

#(')&0u7,4C(# 2BG;7#7 %u&/BGF(7NSBpBGF7)'(#%4) LBG;()C#44u SBGF*(&)%-76)nBGf#467'du7 e%*#4A%u7pBG
L(6C&7u4A%u7QBGFuA7#4 F4)*73BGQ.#(/BGS4dd&fBGU7#%()/B3BGp4#'4) ,BGE&HHN&bBGF7u4A%u&,BGS7N'(#
"BSBG;5#'H( fBSBGF4*&#7u&FBGF*(D7)7u&%JBGF*(#H&7'&%FBG€4N05nBGS-7*d&'&6&*#&45QBG;5*N(#fBGF*(A7#*fBG
U(&D(#*SBGn&H-(#"bXJ 7)' ) a "bXJG04)i5H7*(' N&)4N(&070&'G *404?-(#4N7)' &#4)GC5*N4A(#&4'&)(7)'
%(N()&5604)0()*#7*&4)%&)4#H7)&06&Nu+7 %.%*(67*&0N&*(#7*5#(#(O&(A7)' 6(*7 7)' #('5)'7)0. 7)7N.%(%G
J)' S46?4%&*&4)'&DD(#()0(%C(*A(() 4#H7)&07)' 04)O()*&4)7N6(7*+7 %.%*(67*&0N&*(#7*5#(#(O&(A7)'
6(*7 7)7N.%&%GBritish Journal of Nutrition

F*7)-&NNfB 8::^B ,-( 046?7#7*&O(?#4'50*&O&*.4D4#H7)&07H#&05N*5#(BAgriculture, Ecosystems & Environment,
a^ P8R@8 !_

F*7%%7#*"B/B (* p767# 2BG!^^:B JH#&05N*5#(C&4N4H&\5((* O(##45&NN7H('(% %.%*V6(%'( 04))7&%%7)0(%B
S4)O()*&4))7N&%7*&4)'(% D&N&V#(%7H#47N&6()*7&#(%C&4BInnovations AgronomiquesGE{9Ga8a a!hB

F*()H(N"BGf()&) FBG8::hGF4N+&)*(#D70(D#7H&N(GIELJG"7#&%G!89 ?B

F*(O()%UBpBG350d(u,BG;5#H(%%pBLBGF*40-(N%u&/BJBGJ#)4N'GUBQBGf7NN7)'UBG!^8aB/(0-7)&%6%4DC(-7O&4#7NG
7*4?&0G7)' 4*-(# #(70*&4)%*47#*&D&0&7ND44'04N4#%&)0-&N'#()BE5*#BL(OB<8G!_hM!h8B

F*40u'7N(QJGŒ7*%4)SJGn&i ;BG"-&NN&?%UBG!^^_B 24 D7#667)7H(6()* ?#70*&0(%7N*(#C(N4AH#45)'
C&4'&O(#%&*.7)' (04%.%*(6D5)0*&4)kI6?N&07*&4)%D4#%5%*7&)7CN(N7)' 67)7H(6()*B E4Ba_9Gp4&)*E7*5#(
S4)%(#O7*&4)S466&**((G"(*(#C4#45H-B

FA&)*4)GFB/BGŒBz-7)HG!^^=GL(*-&)u&)H(04%.%*(6%(#O&0(%D#467) &)*(#6('&7*( ?#4'50* ?(#%?(0*&O(B
"#(?7#(' D4#?#(%()*7*&4)7**-( J6(#&07)JH#&05N*5#7NQ04)46&0%J%%40&7*&4)J))57N/((*&)HG"#4O&'()0(G
L-4'( I%N7)'G!9 !< p5N.!^^=G!= ?B

F.NO7)'(#;BG!^^=GP044#'BRJH#&05N*5#(C&4N4H&\5(() /7#*&)&\5(GS4NN(0*&4)Q>?(#*&%(S4NN$H&7N(GQ'%X#7)c4&%
/BG/4#(75 LBGF.NO7)'(#;BGIL2 Q'Gh!h ?B

F.NO7)'(#;BG;(NN4)FB(* ;()4v* /BG!^^_BX70&)H*-( 4#H7)&0#(7N&*.+*-( '&O(#%&*.4D'(O(N4?6()* 64'(N%7)'
*-(&# 04)%(\5()0(% 4) #(%(7#0-?4N&0&(%G&)+Joint Organic Congress Organic Farming and Eur. Rural
DevelopmentGe'()%( P23RG!^^_@=@aâ8

F.NO&72B/BGŒ&NN&76%FBQBG8::!B j(%&05N7#7#C5%05N7#6.04##-&d7(7)' ()O&#4)6()*7N%*#(%%BASA special
publication.

F.%A(#'7GFB"BGL4C(#*%4)fB"BG!^89BQ04%.%*(6%(#O&0(%7N4)H7 67)7H(6()* H#7'&()*&) /&0-&H7)PbFJR
0#4??&)H%.%*(6%BJH#&05N*5#(GEcosystems and Environment 8h:+!h a=

,(&H*6(&(#QB/BG25DD./B2BG!^^9GQ>*(#)7NS4%*%4D7H#&05N*5#7N?#4'50*&4)&)*-( b)&*(' F*7*(%GI)*(#)7*&4)7N
p45#)7N4DJH#&05N*5#7NF5%*7&)7C&N&*.Gj4NB!GE{8G

,(##7%%4)2BG!^^!G J6$)&*$%GD4)0*&4)%)4) 67#0-7)'(% (* 76$)7H(6()* D4#(%*&(#GIngénieries, E56$#4
%?$0&7N!^^!G ?B=< _!

,#7%7)'( UBGz4(NN(#L,Gn7%%bBG34#*()u76? JBGf#7)'i(7) "BG/.(#% pB"BG2&f7)H&pBGn5)* "B/BGL5'(N LBG
F7*-.7)7#7.7)7 FBG;(NN7)H(#/BGn75%(#LBGU(HN(#pBGFu7uu(C7(uEBQBGn(&)'(N pBpBG!^^_G;5#'() 4D'&%(7%(
7)' 04%*%4D(>?4%5#(*4 ()'40#&)( '&%#5?*&)H0-(6&07N%&) *-( Q5#4?(7)b)&4)+7) 5?'7*(' 7)7N.%&%G
Andrology, !^8_ /7# !!
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,#(&0-GEBG!^8=GU7O7N(5#'( N7O&(-567&)( () $04)46&(BFuturibles, 404B

,57NFBGU(67#0-7)' SBG;45N7)H(#/BGU(OY\5(/4#N7&%EBG"(##&(#FBGSN&);BGL&H75'QBGf5&d7#'JBjBGj(N*() /BG
;7N'&IBGU(C7&NN."BG!^8=GJ0*&O&*$%7H#&04N(%(* #&%\5('( 07)0(#%0-(d N(%7DD&N&$%'5 #$H&6(7H#&04N(M
L$%5N*7*%&)*(#6$'&7&#(%'( NT$*5'(JfLISJE PJfLI05N*5#((* SJE0(#%RGInnovations Agronomiques 4, 136
146

,546&%*4nBUBGn4'H( IB2BGL&4#'7) "BG/70'4)7N' 2BŒB!^8!B S46?7#&)H()(#H. C7N7)0(%GH#(()-45%( H7%
C7N7)0(%7)' C&4'&O(#%&*.&6?70*%4D04)*#7%*&)HD7#6&)H%.%*(6%A&*-7N*(#)7*&O(N7)' 5%(%BAgricultural
Systems, 8^h P^RG9! 9:

j7) '(# Œ(#DnBGF7N45,BG!^8=BQ04)46&0O7N5(7%7 D5)0*&4)7N5)&*D4#()O&#4)6()*7NN7C(NN&)H4DD44' 7)'
4*-(# 04)%56(#?#4'50*%Bp45#)7N4DSN(7)(#"#4'50*&4)G:9+a:9 <B

j7) '(# FN5&i%GpB"B J67#7NL4H(#%GjB ;(Nd5)0(%GUB"B ;&iN(O(N'O7) U(>64)'G /B XBIBpB;4)67*&)G pB
/B S-7H)4)G/B 24A)%GSBJBX5#N7)GUBf&CC4)%G2BŒBf&4#&4GSBf&#4N76&GjB f45N%4)G2B3#(5*dA(&%(#G2B"B
3#5?u(GSBU&(%%G/B U4)HGQB/0X&(N'G/B /&)(75G"B/&*0-(NNGQBJB2B/4##&%%(.GSBJBE446(G2BJB"&%7GUB
F(**(N(GpBF&64)2(N%4GEBF*7#uGpB2B,7??7#4GJBj7) 2.0uGnBO7)"#77H-GpBŒ-&*(-4#)G"BLBŒ&(6(#%G/BG
!^8=GS4)0N5%&4)%4D*-( Œ4#N'A&'(I)*(H#7*(' J%%(%%6()*4) *-( #&%u%4D)(4)&04*&)4&'%7)' D&?#4)&N*4
C&4'&O(#%&*.7)' (04%.%*(6D5)0*&4)&)HGEnvironmental Science and Pollution ResearchG!! P8R89h 8=9

j7) f#&)%O()n p /G n4NN7)'/G p704C%(); nG3N&64)*zGF5**4) / J 7)' p77?Œ&NN(6%Œ !^8a S4%*%7)'
C()(D&*%4D)&*#4H()D4#Q5#4?(7)' &6?N&07*&4)%D4#6&*&H7*&4)Environ. Sci. Technol. 9<a=<8M:

O7)3(%%(NSBGj()*(#(7 LBGF&>pBGJ'O&()*4 ;4#C( /BJBGU&)\5&%*;BGO7)f#4()&H() 3BpBG!^8!B SN&67*(G'5#7*&4)G
7)' E ?N70(6()* '(*(#6&)( E!e (6&%%&4)%&) #('50(' *&NN7H(%.%*(6%+7 6(*77)7N.%&%BGlobal Change
Biology 8:Gaa 99B

j$'&( nBGSN(#0XBGU-s*( pB/BGf#$C(#* 2BG!^8!G S5N*&O(#'7)% N7C45#(#() 67#7v0-7H(C&4N4H&\5('( ?N(&)
0-76? +\5(N%#$%5N*7*%%5#?N7)0-(%?(#67)()*(% k Alter Agri. I,J;G 8= 8h?B

j&(H7%GUB"BGU4?(%GJBGS76?4%/(N4GJBGX(##(&#7G/B;BG;7#C4%7G/B"BG!^8=B"7*()* ;N5( 7)7?-.N7>&%+07%(
#(?4#*BJ. Allergy Clin. Immunol. Pract. aG88! 88aB

j&%05%&Œ3GJN'. pQG!^^aG,-( O7N5(4D7 %*7*&%*&07NN&D(+7 0#&*&07N#(O&(A4D67#u(* (%*&67*(%*-#45H-45**-(
A4#N'BpL&%ub)0(#*7&)!<+=M<_

Œ(d(NJBG;(NN4)FBG24#$,BGX#7)0&%SBGj7NN4'2BG27O&'SBG!^^:G JH#4(04N4H.7%7 %0&()0(G7 64O(6()* 7)' 7
?#70*&0(BJ #(O&(AGAgronomy for Sustainable DevelopmentGj4N56( !:G I%%5(9G?? =^a =8=

Œ-((N(# FBJBGS#&%?"BG!^8^G QO7N57*&)H7 L7)H( 4D*-( ;()(D&*%7)' S4%*%4De#H7)&07)' S4)O()*&4)7N
"#4'50*&4)&)7 SN7#(j7NN(.j&)(.7#' &)F45*- J5%*#7N&7GJJLQFŒ4#u%-4?4) ,-( Œ4#N'T%Œ&)(/7#u(*%C.
!^a^+ ,(##4&#GSN&67*(S-7)H(GL‰27)' fN4C7N&d7*&4)GJ'(N7&'(G< : X(C#57#.!^8^

Œ&NN&76%GJBEBGŒ4(%%)(#G3B/BG!^^:B /4)4%4'&56 HN5*767*(‘7NN(#H.’+6()70( 4#6.*-k Clin. Exp. Allergy a:G
_9^M_9_B

Œ&)0u(NJBG/45O(* SBGX#&%%7)*EBG!^^_GQ>76() '(% '4))$(% %5#N(%?(%*&0&'(%70\5&%(%'7)% N(07'#( '( N7
0#&%('5 S-&u5)H5).7` N7L$5)&4)() !^^_GL7??4#*D&)7N;Lf/@L" =9::^ XLr*5'( #$7N&%$('7)% N(07'#(
'(% ?#4i(*%'( F(#O&0(?5CN&0'5 ;Lf/ ^_QJbf^_
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046?5*(' *464H#7?-. H5&'(' '.( N407N&d7*&4)4D%67NNN5)H)4'5N(%BpBX4#64%B/('B J%%40B

Œ5)'(#G FBG!^^=GPayments for environmental services: Some nuts and bolts, SIXeL e007%&4)7N"7?(# 9!G
S()*(# D4#I)*(#)7*&4)7NX4#(%*#.L(%(7#0-G;4H4#B

z)74# 2BGU7)'75 FBSBG!^89Gb)N40u&)H*-( X5*5#(GF(('% 4DS-7)H(+ F5%*7&)7CN(JH#&05N*5#(7%7 "7*- *4
"#4%?(#&*.D4#*-( Œ(%*(#);7Nu7)%

C1%")%=6&<#%$(#)3"#&-$5#



Etude ITAB « Externalités de l�’AB » Novembre 2016 8a_

-**?+@@AAAB707'(6&(7H#&05N*5#(BD#@%(7)0(%@'7)%\5(NN(6(%5#( D75*&N(* ?(5* #(65)(#(# N(%%(#O&0(%
()O&#4))(6()*75> () D4#(*k8_^a8_•?4'07%*

-**?+@@AAAB%()7*BD#@#7?@N^!!8= !@N^!!8= !a:B-*6N

-**?+@@AAAB&)%((BD#@D#@*-(6(%@*7CN(75B7%?k#(D™&'‡S/",QX8^!^9

-**?+@@AAAB%*7*&%*&\5(%B'(O(N4??(6()*'5#7CN(BH45OBD#@N(%%()*&(N@7#@!9a:@^@&6?70*%?(%*&0&'(%B-*6N

-**?+@@AAAB6&%%&4)(04)46&( C&4'&O(#%&*(B046@A?04)*()*@5?N47'%@!^89@^!@Se/"LQE2LQE8 ŒQ;B?'D

-**?+@@AAAB7H#&05N*5#(()O&#4))(6()*BD#@'4%%&(#%@%7)*(@?(#*5#C7*(5#%()'40#&)&()%(*G:99

-**?+@@07)0(#%?#(O()*&4)%BD#@A?04)*()*@5?N47'%@!^89@8!@JfLISJEB?'D

-**?+@@AAAB&?C(%B)(*@7#*&0N(@?#(%%#(N(7%(?4NN&)7*4#%O&*7N45#D44' %5??N.5)'(# *-#(7*

-**?+@@AAAB4C%(#O7*4&#(
()O&#4))(6()*B4#H@e;FQLjJ,eILQ@I/f@?'D@24%%&(#™eLQ™E9™E&*#7*(%™?(%*&0&'(%B?'D

-**?+@@AAAB(75D#7)0(BD#@H#45?(%'( 0-&DD#(%0N(%@?4NN5*&4)%'(% 045#%' (75 ?7#N(%

-**?+@@AAAB)&)((%DB4#H

-**?+@@(0B(5#4?7B(5@()O&#4)6()*@7&#@0N(7)™7&#™?4N&0.B-*6

-**?+@@AAAB%*7*&%*&\5(%B'(O(N4??(6()*'5#7CN(BH45OBD#@N(%%()*&(N@7#@!<!@88!!@67*&(#(4#H7)&\5(%4N%
%*40u7H(07#C4)(B-*6N


