
Give to AgEcon Search

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

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

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

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

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


!

!

!
!
!
!
!
!
!
!

"#$#!%&'&()*+&!,-&+!$.)'/)0/!12!345)6.7!89!:&++-+87;6!
<;89-&+!=08/-6.;8'!

!
!

>)?78'!<&6@4)')A!$)4-&+!BC)'7*A!%8')+/!$)'/7)!
!

)!"$DE!B68'84;6!%&7&)06F!$&0C;6&G!*!D&5)0.4&'.!89!EH0;6-+.-0)+!)'/!%&78-06&!
B68'84;67A!:8+80)/8!$.).&!"';C&07;.?!

!
!
!
!
!

!"#"$%"&'()*"+'*+"*)+"&',-+'*+"."/%)%0-/')%'%1"'23+0$4#%4+)#')/&'2**#0"&'

5$-/-60$.'2..-$0)%0-/7.'89::'2252';'<2=52'>-0/%'2//4)#'?""%0/3@''

(0%%.A4+31@'("//.B#C)/0)@'>4#B'8DE8D@'89::'

!
!
!
!
!
!
!
!
!
!
!
!

 

 

The views expressed here are solely the authors’ and do not necessarily represent those of 

ERS or USDA 

 

Copyright 2011 by Beckman, Evans, and Sands. All rights reserved. Readers may make 

verbatim copies of this document for non-commercial purposes by any means, provided 

that this copyright notice appears on all such copies.



!

!

3#!3'.08/-6.;8'!!
!
! "#$#%&!'()$#*!+#,-%+./0''12*!-%+!&(-+#!,34#,#%&/!)%!5136-1!$3,,3+)&2!

,-(7#&/!8-4#!+(-9%!)%$(#-/)%5!-&&#%&)3%!&3!&8#!),'-$&!3:!6)3:0#1!'(3+0$&)3%!-%+!

'31)$2!3%!&8#/#!,-(7#&/;!!<&!&8#!/-,#!&),#*!,-%2!%-&)3%/!4)#9!+3,#/&)$!6)3:0#1!

'(3+0$&)3%!-/!-!9-2!3:!),'(34)%5!(0(-1!+#4#13',#%&*!)%$(#-/)%5!#%#(52!/#$0()&2*!

-%+!(#+0$)%5!5(##%830/#!5-/!#,)//)3%/;!!=8#!),'1)$-&)3%/!3:!&8#/#!%-&)3%-1!'31)$)#/!

8-/!5-(%#(#+!&8#!)%&#(#/&!3:!(#/#-($8#(/!-%+!'31)$2,-7#(/>!839#4#(*!)%?0)()#/!8-4#!

&#%+#+!&3!:3$0/!'(),-()12!3%!&8#!),'-$&/!3:!$3%4#%&)3%-1!#&8-%31!'(3+0$&)3%*!0/)%5!

'(),-()12!$3-(/#!5(-)%/!)%!&8#!@;A;.B@!-%+!/05-($-%#!)%!C(-D)1;!!

! E(34)/)3%/!)%!&8#!FGGH!B%#(52!I%+#'#%+#%$#!-%+!A#$0()&2!<$&!JBIA<K!(#?0)(#!

/)5%):)$-%&!0/#!3:!6)3:0#1/!+#()4#+!:(3,!$#11013/)$!,-&#()-1/*!&8#!'(),-(2!:##+/&3$7!

:3(!/3L$-11#+!M%#N&L5#%#(-&)3%O!6)3:0#1/;P!!Q8)1#!'(3+0$&)3%!1#4#1/!3:!&8#/#!$#11013/)$!

:##+/&3$7/!8-4#!6##%!6#139!&-(5#&!1#4#1/!)%!&8#!#-(12!),'1#,#%&-&)3%!'8-/#!3:!&8#!

(#4)/#+!"#%#9-61#!R0#1!A&-%+-(+!J"RAK!J(#:#((#+!&3!8#(#!-/!"RAFK!/#&!)%!&8#!BIA<*!

,3(#!-55(#//)4#!:0&0(#!/&-%+-(+/!9)11!1)7#12!8-4#!&3!6#!,#&;!!C#$-0/#!&8#/#!

:##+/&3$7/!'3&#%&)-112!$3,'#&#!:3(!1-%+!9)&8!&(-+)&)3%-1!-5()$01&0(-1!$3,,3+)&)#/*!

,##&)%5!&8#!$#11013/)$!6)3:0#1!,-%+-&#!)%!&8#!"RAF!8-/!&8#!'3&#%&)-1!&3!),'-$&!

-5()$01&0(-1*!1-%+*!-%+!#%#(52!,-(7#&/!3%!-!5136-1!/$-1#;!

! =8)/!/&0+2!'(34)+#/!-!'(#1),)%-(2!-%-12/)/!3:!&8#!#$3%3,2L9)+#!),'-$&/!3:!

&8#!'(3+0$&)3%!3:!$#11013/)$L6-/#+!#&8-%31!,-%+-&#+!)%!&8#!@;A;!(#%#9-61#!:0#1!

/&-%+-(+;!!A&0+)#/!3%!&8#!,-$(3#$3%3,)$!),'-$&/!3:!$3%4#%&)3%-1!#&8-%31!8-4#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P!S#11013/)$!6)3:0#1!(#:#(/!&3!&8#!'(3$#//!3:!&(-%/:3(,)%5!1)5%3$#11013/)$!:##+/&3$7/!

J$3,'()/#+!3:!1)5%)%*!$#11013/#*!-%+!8#,)$#11013/#K!)%&3!:0#1/;!!=8)/!)/!)%!$3%&(-/&!&3!

$3%4#%&)3%-1!6)3:0#1/*!98)$8!&(-%/:3(,/!/&-($8!)%&3!:0#1;!!I%!&8#!@;A;*!$3%4#%&)3%-1!
#&8-%31!'(3+0$&)3%!$3,#/!'(),-()12!:(3,!$3(%;!



!

!

(#4#-1#+!/)5%):)$-%&!),'-$&/!3%!5136-1!-5()$01&0(-1!$3,,3+)&2!,-(7#&/!-%+!1-%+!

4-10#/!-&!63&8!&8#!)%&#%/)4#!-%+!#N&#%/)4#!,-(5)%/;!!S#11013/)$!:##+/&3$7/*!/0$8!-/!

-5()$01&0(-1!(#/)+0#/*!'#(#%%)-1!5(-//#/*!-%+!3&8#(!+#+)$-&#+!#%#(52!$(3'/!8-4#!

,0$8!+)::#(#%&!'(3+0$&)3%!$8-(-$&#()/&)$/!-%+!8-4#!&8#!'3&#%&)-1!&3!)%&#(-$&!

+)::#(#%&12!9)&8!3&8#(!-5()$01&0(-1!$3,,3+)&)#/;!!!

! <1&83058!&8#(#!-(#!%0,#(30/!$-%+)+-&#!$(3'/!:3(!%#N&L5#%#(-&)3%!6)3#%#(52!

'-&89-2/*!&8)/!93(7!:3$0/#/!3%!/9)&$85(-//;!!A9)&$85(-//!8-/!13%5!6##%!-!$-%+)+-&#!

:##+/&3$7!:3(!6)3:0#1!'(3+0$&)3%*!-%+!$-%!6#!$8-(-$&#()D#+!62!8)58!#/&-61)/8,#%&!

$3/&/*!-%+!(#1-&)4#12!139!-%%0-1!3'#(-&)%5!$3/&/;!!T39#4#(*!/9)&$85(-//!,0/&!6#!

5(39%!3%!1-%+!&8-&!'3&#%&)-112!$3,'#&#/!9)&8!3&8#(!$3%4#%&)3%-1!$(3'/;!!=8#(#:3(#!

)&!)/!'1-0/)61#!&3!#N'#$&!/9)&$85(-//!'(3+0$&)3%!&3!)%+0$#!6(3-+#(!#$3%3,2L9)+#!

),'-$&/*!63&8!+3,#/&)$-112!-%+!5136-112;!

! Q#!#4-10-&#!&8#!),'-$&/!3:!&8#!$#11013/)$!,-%+-&#!0/)%5!/#4#(-1!,#&()$/!-%+!

-//0,'&)3%/!-630&!&8#!:##+/&3$7!,)N;!!R)(/&*!9#!#N-,)%#!&8#!),'-$&!3:!&8#!,-%+-&#!

3%!5136-1!$3,,3+)&2!'()$#/!-%+!?0-%&)&)#/;!!A#$3%+*!9#!#N-,)%#!$8-%5#/!)%!@;A;!

#N'3(&!,-(7#&/*!-%+!839!&8#/#!+2%-,)$/!-(#!+()4#%!62!-//0,'&)3%/!(#5-(+)%5!&8#!

$3,'#&)&)3%!6#&9##%!6)3#%#(52!:##+/&3$7/!-%+!&(-+)&)3%-1!$(3'!-%+!1)4#/&3$7!

)%+0/&()#/;!!=8)(+*!9#!$3%/)+#(!&8#!),'-$&!3:!&8#!,-%+-&#!3%!63&8!&8#!)%&#%/)4#!-%+!

#N&#%/)4#!1-%+!0/#!,-(5)%/;!!A'#$):)$-112*!9#!-%-12D#!&8#!$8-%5#/!)%!1-%+!4-10#/!)%!

&8#!@;A;!6#&9##%!$(3'/;!!A),)1-(!&2'#/!3:!-%-12/#/!-(#!0/#+!&3!)%:#(!&8#!),'1)$-&)3%/!

:3(!5(##%830/#!5-/!#,)//)3%/!+0#!&3!1-%+!0/#!$8-%5#/>!839#4#(!&8)/!/&0+2!:3$0/#/!

3%!),'(34)%5!-%+!6#&&#(!0%+#(/&-%+)%5!&8#!),'1)$-&)3%/!3:!-$(#-5#!$8-%5#/;!



!

!

! <//#//)%5!&8#!,-%+-&#!0/)%5!&8#/#!,#&()$/!9)11!-1139!63&8!&8#!'31)$2!-%+!

(#/#-($8!$3,,0%)&)#/!&3!6#5)%!$3%/)+#()%5!/3,#!3:!&8#!#N'#$&#+!-%+!0%)%&#%+#+!

'31)$2!$3%/#?0#%$#/!3:!&8#!/#$3%+!'8-/#!3:!&8#!@;A;!"#%#9-61#!R0#1!A&-%+-(+;!!I&!)/!

-1/3!),'3(&-%&!&3!$3%/)+#(!&8#!8#&#(35#%#30/!'(3+0$&)3%!$8-(-$&#()/&)$/!3:!4-()30/!

$#11013/)$!:##+/&3$7/!-%+!839!&8#2!,)58&!-::#$&!+3,#/&)$!-%+!5136-1!$3,,3+)&2!

,-(7#&/!+)::#(#%&12;!!=8)/!/&0+2!&-7#/!&8#!:)(/&!/&#'!62!$3%/)+#()%5!-!/)%51#!$-%+)+-&#!

:##+/&3$7;!!

! =8)/!'-'#(!)/!3(5-%)D#+!-/!:31139/;!!A#$&)3%!F!(#4)#9/!&8#!(#1#4-%&!1)&#(-&0(#;!!

=8#(#!-(#!&93!/&(-%+/!&8-&!-(#!),'3(&-%&!:3(!&8)/!-%-12/)/;!!R)(/&*!&8#!5136-1!

-//#//,#%&!1)&#(-&0(#!0/#+!&3!-%-12D#!&8#!#$3%3,2L9)+#!),'-$&/!3:!6)3:0#1!'31)$2*!

-%+!/#$3%+*!&8#!-+4-%$#+!:##+/&3$7!'(3+0$&)3%!1)&#(-&0(#;!!A#$&)3%!U!+#/$()6#/!&8#!

$3,'0&-&)3%-1!,3+#1!-%+!+-&-!0/#+!:3(!-%-12D)%5!&8#!,-%+-&#;!!!<!,#&83+31352!-%+!

-//0,'&)3%/!0/#+!:3(!$(#-&)%5!%#9!:##+/&3$7/!/#$&3(/!-(#!+3$0,#%&#+;!!A#$&)3%!V!

(#'3(&/!'(#1),)%-(2!(#/01&/;!!A#$&)3%!W!$3%$10+#/;!

!

33#!I;.&0).-0&!%&C;&(!

X136-1!C)3:0#1!<//#//,#%&!A&0+)#/!

! E(#4)30/!1)&#(-&0(#!8-/!-++(#//#+!-!(-%5#!3:!)//0#/!(#5-(+)%5!$3%4#%&)3%-1!

J/&-($8L6-/#+K!#&8-%31!'(3+0$&)3%!-%+!&8#!),'1)$-&)3%/!3:!4-()30/!%-&)3%-1!6)3:0#1!

'31)$)#/;!Q)&8!$3(%!#&8-%31!'(3+0$&)3%!9#11!3%!)&/!9-2*!&8#!M%#N&L5#%#(-&)3%O!

:##+/&3$7/!-(#!$1#-(12!$#11013/)$;!T39#4#(*!-/!3:!FGPG!&8#(#!)/!%3!$3,,#($)-1!

'(3+0$&)3%!3:!$#11013/)$!#&8-%31!JS"A*!FGPGK>!&80/!&8#!$#11013/)$!'3(&)3%!3:!&8#!BIA<!

,-%+-&#!)/!$1#-(12!-!+-0%&)%5!$8-11#%5#;!!



!

!

! =3!+-&#*!3%12!')#$#/!3:!&8#!"RAF!,-%+-&#!8-4#!6##%!-%-12D#+!)%!&8#!

1)&#(-&0(#;!R3(!#N-,'1#*!/#4#(-1!/&0+)#/!J#;5;*!&8#!6)11)3%L&3%!/&0+2!62!E#(1-$7!#&!-1;*!

FGGWK!8-4#!#N-,)%#+!&8#!'3&#%&)-1!/0''12!3:!$#11013/)$!:##+/&3$7/;!Y&8#(/!8-4#!

#N-,)%#+!'3&#%&)-1!2)#1+/!3:!:##+/&3$7/*!-%+!'(3+0$&)3%!$3/&/!3:!:##+/&3$7/;!=83/#!

&8-&!8-4#!1337#+!-&!#$3%3,)$.#%4)(3%,#%&-1!),'-$&/!3:!$#11013/)$!'(3+0$&)3%!8-4#!

+3%#!/3!)%!-!'-(&)-1L#?0)1)6()0,!:(-,#93(7!&8-&!8-/!6##%!1),)&#+!)%!/$3'#!3(!

$34#(-5#;!I%+##+*!,-%2!/&0+)#/!#N-,)%#!&8#!),'-$&/!&3!13$-1)D#+!-(#-/*!/0$8!-/!

$30%&)#/!3(!/&-&#/;!!!

! C"ZI!JFGG[K!0&)1)D#!&8#!E31)$2!<%-12/)/!A2/&#,!JEY\]A]AK!,3+#1!:(3,!&8#!

@%)4#(/)&2!3:!=#%%#//##!&3!$3%/)+#(!&8#!),'-$&/!:(3,!FG!6)11)3%!5-113%/!3:!$#11013/)$!

6)3:0#1/!62!FGFF!J-13%5!9)&8!&8#!@AZ<!6-/#1)%#!'(3^#$&)3%/K;!=8#!,-^3()&2!3:!&8#!FG!

6)11)3%!5-113%!'(3+0$&)3%!&-(5#&!$3,#/!:(3,!$(3'!(#/)+0#/!J_V!'#($#%&K*!9)&8!$3(%!

/&34#(!(#/'3%/)61#!:3(!HG!'#($#%&!3:!&8-&!-,30%&;!=3!'(3+0$#!FG!6)11)3%!5-113%/!3:!

$#11013/)$L+#()4#+!6)3:0#1/*!P_!&3!P`!,)11)3%!-$(#/!3:!1-%+!-(#!%##+#+!:3(!&8#!%3%L

(#/)+0#!:##+/&3$7/;!!!!!

! =8#!R33+!-%+!<5()$01&0(-1!E31)$2!"#/#-($8!I%/&)&0&#!JR<E"IK!6-/#1)%#!,3+#1/!

&8#!:)(/&L5#%#(-&)3%!'3(&)3%!3:!&8#!BIA<!,-%+-&#>!839#4#(*!&8#2!-//0,#!&8-&!&8#!

$#11013/)$!'3(&)3%!)/!9-)4#+;!=8#!R<E"I!6-/#1)%#!+3#/!)%$10+#!&8#!'3//)6)1)&2!3:!

$#11013/)$!'(3+0$&)3%*!-%+!)%!&8#)(!,3/&!(#$#%&!6-/#1)%#!JR<E"I*!FGPPK!&8#2!'(3^#$&!

&8#!-,30%&!3:!$3(%!/&34#(!0/#+!)%!#&8-%31!'(3+0$&)3%!&3!6#!U*[W[!,#&()$!&3%/!

J$3,'-(#+!&3!PF[*`FF!,#&()$!&3%/!3:!$3(%!0/#+!:3(!#&8-%31!'(3+0$&)3%K;!=8#(#!)/!%3!

/9)&$85(-//!0/#+!:3(!#&8-%31!'(3+0$&)3%;!!



!

!

! I%!-!/#()#/!3:!'-'#(/*!a-(/8-11!-%+!A055!JFGG`*!FGPGK!#N-,)%#!&8#!

#$3%3,)$.#%4)(3%,#%&-1!),'-$&/!3:!0&)1)D)%5!$#11013/)$!:##+/&3$7/!:3(!

&(-%/'3(&-&)3%!:0#1/;!I%!&8#!:)(/&!'-'#(!JFGG`K*!&8#!-0&83(/!?0#/&)3%!&8#!(#/01&/!:(3,!

E#(1-$7!#&!-1;!JFGGWK;!I%!'-(&)$01-(*!&8#!-0&83(/!%3&#!&8-&!&8#!-//0,'&)3%!3:!%3L&)11!

-+3'&)3%!)/!0%(#-1)/&)$>!-%+!&8-&!(#,34-1!3:!$3(%!/&34#(!-&!1#4#1/!%##+#+!&3!,##&!&8#!

BIA<!,-%+-&#!9301+!$3,#!-&!5(#-&!#%4)(3%,#%&-1!$3/&/;!a-(/8-11!-%+!A055!JFGPGK!

0&)1)D#!&8#!/-,#!,3+#1!-/!&8#!FGG`!/&0+2!J"#5)3%-1!B%4)(3%,#%&!-%+!<5()$01&0(#!

E(35(-,,)%5!J"B<EK!,3+#1K!&3!-%-12D#!&8#!),'-$&/!3:!1-(5#L/$-1#!/9)&$85(-//!

'(3+0$&)3%;!A0$8!'(3+0$&)3%!9)11!)%4314#!/06/&-%&)-1!)%$(#-/#/!)%!1-%+!-$(#-5#!J%#9!

-$(#-5#!-%+!:(3,!#N)/&)%5!$(3'1-%+K!-%+!(#/01&!)%!1-(5#!$8-%5#/!&3!-5()$01&0(-1!

'()$#/;!!!!!!!!

! <!SXBL6-/#+!/&0+2!62!X#818-(*!Q)%/&3%*!-%+!A3,9-(0!JFGPGK!$3%/)+#(/!

/#4#(-1!-1&#(%-&)4#/!&3!,##&)%5!&8#!@;A;!,-%+-&#;!=8#)(!,3+#1*!@%)&#+!A&-&#/!

<5()$01&0(-1!X#%#(-1!B?0)1)6()0,!J@A<XBK*!)/!SXB*!-%+!&80/!)&!$3%/)+#(/!)%&#(L

)%+0/&(2!1)%7-5#/>!839#4#(*!&8#!,3+#1!)/!1),)&#+!&3!&8#!@;A;*!-%+!8-/!%3!1-%+L

0/#.#%4)(3%,#%&-1!$3,'3%#%&;!b#4#(&8#1#//*!&8#2!:)%+!&8-&!&8#!,-%+-&#!$301+!

6#%#:)&!&8#!@;A;!#$3%3,2*!+0#!&3!8)58#(!830/#831+!9-5#/*!8)58#(!830/#831+!

)%$3,#/*!-%+!139#(!#%#(52!),'3(&!'()$#/;! !

! <%3&8#(!SXBL6-/#+!/&0+2*!62!X0(5#1*!"#)112*!-%+!E-1&/#4!JFGGHK!)%4#/&)5-&#/!

&8#!'3&#%&)-1!),'-$&/!3:!0&)1)D)%5!$#11013/)$!6)3:0#1/!-/!-!$1),-&#L,)&)5-&)3%!/&(-&#52;!

=8#)(!#%#(52L)%&#%/)4#!,3+#1c!B,)//)3%/!E(#+)$&)3%!-%+!E31)$2!<%-12/)/!JBEE<K!

-1139/!:3(!$#11013/)$!6)3:0#1!'(3+0$&)3%!5136-112!98)1#!&-7)%5!)%&3!-$$30%&!1-%+L0/#!

$8-%5#;!=8#)(!(#/01&/!)%+)$-&#!&8-&!5136-1!'()$#/!:3(!-5()$01&0(#!J&8#2!+3!%3&!6(#-7!



!

!

30&!&8)/!/#$&3(K!-%+!:3(#/&(2!'(3+0$&/!()/#!WLPG!'#($#%&*!-%+!&8-&!&8#!-,30%&!3:!1-%+!

%##+#+!&3!5(39!&8#!$#11013/)$!:##+/&3$7/!)/!/),)1-(!&3!&8#!-,30%&!3:!1-%+!0/#+!&3!

5(39!$(3'/!)%!&8#!'(#/#%&!+-2;!!!!!

!

R##+/&3$7!E(3+0$&)3%!Y4#(4)#9!

! <!$#%&(-1!82'3&8#/)/!&8-&!&8)/!/&0+2!-++(#//#/!)/!839!$#11013/)$!:##+/&3$7/*!

5(39%!-/!)%'0&/!)%&3!&8#!/-,#!6)3:0#1!)%+0/&(2*!)%&#(-$&!9)&8!93(1+!-5()$01&0(-1!

,-(7#&/;!!I&!)/!$()&)$-1!&8#(#:3(#!&3!'(3'#(12!,3+#1!&8#!'(3+0$&)3%!$8-(-$&#()/&)$/!3:!

&8#/#!8#&#(35#%#30/!:##+/&3$7/;!!BN&#%/)4#!$3,,#($)-1!'(3+0$&)3%!:3(!$#11013/)$!

:##+/&3$7/!+3#/!%3&!2#&!#N)/&>!839#4#(*!%0,#(30/!-5(3%3,)$!-%+!#$3%3,)$!/&0+)#/!

8-4#!6##%!$3%+0$&#+!&3!#N'13(#!&8#!3'&),-1!,#&83+/!:3(!5(39)%5*!8-(4#/&)%5*!

/&3()%5*!-%+!&(-%/'3(&)%5!$#11013/)$!:##+/&3$7/;!!!

! S"A!JFGPGK!-%+!C(#$86)11!-%+!=2%#(!JFGG[K!(#4)#9!&8#!'(3+0$&)3%!1)&#(-&0(#!

:3(!-!4-()#&2!3:!$#11013/)$!:##+/&3$7/*!$34#()%5!$3(%!/&34#(*!/9)&$85(-//*!,)/$-%&80/*!

:3(#/&!(#/)+0#/*!-%+!/83(&L(3&-&)3%!&(##/;!!=8)/!/&0+2!-55(#5-&#/!&8#/#!:)%+)%5/!&3!

$3%/&(0$&!-!5#%#()$!:##+/&3$7!/#$&3(!'#(#%%)-1!$(3'!J/9)&$85(-//K;!!a)/$-%&80/*!-!

,3(#!'(3+0$&)4#!$(3'!'#(!-$(#!&8-%!/9)&$85(-//*!$301+!-1/3!6#!0/#+!-/!-!$-%+)+-&#!

:##+/&3$7*!-1&83058!9#!+3!%3&!#N'#$&!&8)/!(#/&()$&)3%!&3!/)5%):)$-%&12!),'-$&!30(!

(#/01&/!-/!&8#!'(3+0$&)3%!$8-(-$&#()/&)$/!-(#!5#%#(-112!/),)1-(;F!!=-61#!P!'(34)+#/!-!

/0,,-(2!3:!&8#!/##+)%5*!8-(4#/&*!/&3(-5#*!-%+!&(-%/'3(&-&)3%!$3/&/!:3(!/9)&$85(-//!

'(3+0$&)3%;!!Q8)1#!2)#1+/!-(#!#N'#$&#+!&3!4-(2!$3%/)+#(-612!-$(3//!5(39)%5!(#5)3%/!

)%!&8#!@%)&#+!A&-&#/*!)%&#5(-&)3%!)%&3!-!5136-1!:(-,#93(7!(#?0)(#/!-!:-)(12!8)58!1#4#1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!I%$3'3(-&)%5!,)/$-%&80/!-%+!3&8#(!$#11013/)$!:##+/&3$7/!)/!30(!:3$0/!:3(!:0(&8#(!
(#/#-($8;!



!

!

3:!-55(#5-&)3%;!!=8)/!/&0+2!-//0,#/!-%!-4#(-5#!2)#1+!3:!V!&3%/.-$(#!3:!0/#-61#!

6)3,-//;!!<+4-%$#+!$#11013/)$!6)3:0#1!'(3+0$&)3%!)/!$-'-61#!3:!'(3+0$)%5!

-''(3N),-&#12!`G!5-113%/!'#(!&3%!3:!:##+/&3$7*!98)$8!),'1)#/!,##&)%5!&8#!"RA!9)11!

(#?0)(#/!-''(3N),-&#12!V;[!,)11)3%/!-$(#/!3:!1-%+!)%!FGPV!-%+!VV!,)11)3%!-$(#/!62!

FGFF!JQ-%5*!FGPGK;!!I&!)/!-//0,#+!&8-&!/9)&$85(-//!$-%!6#!5(39%!3%!-%2!1-%+!

/0)&-61#!:3(!$3(%!3(!98#-&!'(3+0$&)3%;!

!
J)*+&!K2!$(;.6FH0)77!=08/-6.;8'!:87.!5&0!E60&!$-44)0?!

! B7.)*+;7F4&'.!L&)0! M)0C&7.!L&)0!
$&&/;'H! NO1#1O! P!

:F&4;6)+7! NQK#R1! NKRQ#SQ!

M)0C&7.! P! N1T#UV!
$.80)H&! P! NK1#RO!

J0)'7580.).;8'! P! NR#VO!

! ! !

J8.)+!:87.7W=0;6&!(W!X&08!=089;.! NT1#VV!
!

!
333#!Y&.F8/7WD).)!
! I%!3(+#(!&3!$-'&0(#!&8#!)%&#(-$&)4#!#::#$&/!3:!&8#!,-%+-&#!-$(3//!(#5)3%/!-%+!

&),#*!9#!#,'132!&8#!(#4)/#+!R0&0(#!<5()$01&0(-1!"#/30($#/!a3+#1!JR<"aK*!-!5136-1!

+2%-,)$L(#$0(/)4#!SXB!,3+#1;!!=8#!,3+#1!0&)1)D#/!&8#!X=<E!H!#$3%3,)$!+-&-!/#&!-/!

-!'3)%&!3:!+#'-(&0(#!:3(!+#4#13')%5!&8#!%#$#//-(2!6)3:0#1!/#$&3(/!(#?0)(#+!&3!

'(3'#(12!,3+#1!&8#!5136-1!),'-$&/!3:!&8#!@;A;!"#%#9-61#!R0#1!A&-%+-(+;! !

! =8#!,3+#1!8-/!6##%!#N'-%+#+!8#(#!&3!)%$10+#!-!+#&-)1#+!6)3:0#1!$3,'3%#%&!

&8-&!)%$10+#/!:30(!&2'#/!3:!#&8-%31!-/!9#11!-/!-!+()#+!+)/&)11#(O/!5(-)%/!9)&8!/31061#/!

JZZXAK!$3'(3+0$&!:(3,!$3(%*!3(!98#-&L6-/#+!#&8-%31!'(3+0$&)3%;!!S3%4#%&)3%-1!

#&8-%31!'-&89-2/!)%$10+#!$3(%L&3L#&8-%31*!/05-(L&3L#&8-%31*!-%+!98#-&L&3L#&8-%31;!!

<%!-+4-%$#+!#&8-%31!/#$&3(!8-/!6##%!$3%/&(0$&#+!&3!0/#!-!'#(#%%)-1!6)3#%#(52!



!

!

:##+/&3$7!J/9)&$85(-//K!)%!&8#!$3%4#(/)3%!'(3$#//;!!<11!#&8-%31!)/!-//0,#+!&3!6#!-!

'#(:#$&!/06/&)&0&#!:3(!5-/31)%#;!!Y0&'0&!:(3,!&8#!ZZXA!/#$&3(!)/!0/#+!-/!-%!)%'0&!)%!

&8#!1)4#/&3$7!)%+0/&()#/!-/!-!/30($#!3:!:##+;!!Y%#!:#-&0(#!3:!R<"a!)/!&8#!,3+#1)%5!3:!

^3)%&!'(3+0$&)3%!-$&)4)&)#/;!!<!$3%/&-%&!#1-/&)$)&2!3:!&(-%/:3(,-&)3%!JSB=K!:0%$&)3%!)/!

0/#+!&3!/'1)&!&8#!30&'0&!3:!&8#!$3-(/#!5(-)%!#&8-%31L(#:)%)%5!/#$&3(!)%&3!#&8-%31!:3(!

:0#1!-%+!ZZXA;!!E(#4)30/!3'#(-&)3%/!+-&-!/055#/&/!&8-&!ZZXA!'(3+0$&)3%!-$$30%&/!

:3(!-''(3N),-&#12!FGd!3:!&8#!(#4#%0#!-$$(0)%5!&3!#&8-%31!'1-%&/!)%!&8#!@;A;!-%+!&8)/!

$8-(-$&#()/&)$!8-/!6##%!,-)%&-)%#+!)%!R<"a!J=)::-%2!-%+!B)+,-%*!FGGUK;! !

! R<"a!)/!-!+2%-,)$!(#$0(/)4#!,3+#1*!98)$8!-1139/!:3(!,01&)L'#()3+!

/),01-&)3%/!3:!&8#!"RA*!$30'1#+!9)&8!#N'#$&#+!#$3%3,)$!+#4#13',#%&!:(3,!

#N35#%30/!'3'01-&)3%!5(39&8!-%+!$8-%5#/!)%!:-$&3(!'(3+0$&)4)&2;!!=8#!+2%-,)$!

:(-,#93(7!-1139/!:3(!/#4#(-1!'#()3+/!3:!&8#!,-%+-&#!&3!6#!,3+#1#+!/),01&-%#30/12;!!

=-61#!F!+3$0,#%&/!&8#!"RAF!,-%+-&#;!

!

J)*+&!12!"#$#!%,$!Z8+-4&.0;6!Y)'/).&7![*;++;8'!H)++8'7\!
L&)0! :8'C&'.;8')+!<;89-&+7! :&++-+87;6!<;89-&+7!

FGPV! PV;V! P;HW!

FGFF! PW! P_!!

!

!

! I%!3(+#(!&3!$-'&0(#!'3&#%&)-1!1-%+L0/#!#::#$&/!)%+0$#+!62!$3%4#%&)3%-1!-%+!

-+4-%$#+!6)3:0#1!'(3+0$&)3%*!R<"a!0/#/!&8#!X=<E!1-%+!$34#(!+-&-!/#&*!#N'-%+#+!&3!

)%$10+#!1-%+!0/#+!:3(!$3(%!-%+!/9)&$85(-//!'(3+0$&)3%;!!=8#!1-&&#(!)/!-//0,#+!&3!

:31139!/),)1-(!+)/&()60&)3%!'-&&#(%/!-$(3//!-5(3L#$3135)$-1!D3%#/!-/!98#-&!)%!&8#!@;A;!!

S3,'#&)&)3%!:3(!1-%+!3%!&8#!)%&#%/)4#!-%+!#N&#%/)4#!,-(5)%/!:31139/!&8#!$3%/&-%&!

#1-/&)$)&2!3:!&(-%/:3(,-&)3%!-''(3-$8!30&1)%#+!)%!T#(&#1!#&!-1!JFGG[K;!!S3((#$&12!



!

!

,3+#1)%5!5136-1!1-%+L0/#!$8-%5#/!)/!(#?0)(#+!:3(!?0-%&):2)%5!+)(#$&!-%+!)%+)(#$&!

#,)//)3%/!:(3,!1-%+L0/#>!-1&83058!&8)/!1-/&!/&#'!8-/!6##%!3,)&&#+!:(3,!&8)/!-%-12/)/!

)%!-%!#::3(&!&3!:3$0/!3%!%3%L#,)//)3%/!)%+)$-&3(/;!

!

E31)$2!A$#%-()3/!

! I%!3(+#(!&3!)/31-&#!&8#!#::#$&/!3:!-!$-%+)+-&#!$#11013/)$!:##+/&3$7!0/#+!:3(!

6)3:0#1!'(3+0$&)3%!3%!5136-1!-5()$01&0(-1!,-(7#&/*!9#!(0%!-!/#()#/!3:!/),01-&)3%/;!!

=8#/#!/$#%-()3/!-(#!%3&!,#-%&!&3!(#:1#$&!&8#!1#4#1/!3:!#-$8!:##+/&3$7!&8-&!9)11!6#!

0/#+*!60&!(-&8#(!&3!#N'13(#!&8#!+)::#(#%&!)%&#(-$&)3%/!)%!5136-1!,-(7#&/;!

! R)(/&!9#!#/&-61)/8!-!6-/#1)%#!/$#%-()3!&8-&!)%$10+#/!1)&&1#!#&8-%31!'(3+0$&)3%!

)%!&8#!@;A;!-%+!-6(3-+;!!=8#!,3+#1!)/!$-1)6(-&#+!&3!FGGV!+-&-!98#%!@;A;!$3(%!#&8-%31!

'(3+0$&)3%!1#4#1/!9#(#!-''(3N),-&#12!U;V!6)11)3%!5-113%/;!!b#N&!9#!#/&-61)/8!&8#!

$3%4#%&)3%-1!#&8-%31!,-%+-&#!/$#%-()3*!+#%3&#+!MAPO!6#139*!98#(#!&8#!,3+#1!

/),01-&#/!-!PW!6)11)3%!5-113%!'(3+0$&)3%!1#4#1;!!I&!)/!-//0,#+!&8-&!&8)/!,-%+-&#!)/!

6)%+)%5!-%+!'(3+0$&)3%!$-%%3&!#N$##+!&8)/!1#4#1;!!R)%-112*!9#!/),01-&#!&8#!

$3%4#%&)3%-1!#&8-%31!,-%+-&#!-13%5/)+#!-!WGG!,)11)3%!5-113%!$#11013/)$!#&8-%31!

,-%+-&#*!+#%3&#+!MAFOU;!!<1&83058!&8)/!1#4#1!)/!-''(3N),-&#12!-!&8)(+!3:!&8#!FGPV!

$#11013/)$!,-%+-&#*!,3+#1)%5!$8-11#%5#/!(#?0)(#+!/),01-&)%5!-!/)5%):)$-%&12!139#(!

-,30%&;!!=8)/!1#4#1!)/!/&)11!9#11!6#23%+!$0((#%&!@;A;!$#11013/)$!6)3:0#1!'(3+0$&)3%!-%+!

)/!-1/3!1-(5#!#%3058!&3!'(34)+#!)%/)58&/!)%&3!&8#!1-(5#(!#$3%3,2L9)+#!),'-$&/!3:!&8#!

$#11013/)$!,-%+-&#;!!R0&0(#!93(7!9)11!$3%/)+#(!&8#!:011!$#11013/)$!,-%+-&#/;!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
U!a##&)%5!&8#!:011!"RAF!,-%+-&#!,#%&)3%#+!)%!=-61#!F!8-/!6##%!,#&!9)&8!/3,#!

+)::)$01&2;!=8)/!)/!'#(8-'/!^0/&):)#+!62!&8#!(#/#-($8!:(3,!R<E"I!JFGPPK!983!+3!%3&!
,3+#1!&8#!:011!,-%+-&#;!!!



!

!

!

3Z#!%&7-+.7WD;76-77;8'!

! Y0(!(#/01&/!#$83!&83/#!3:!3&8#(!/&0+)#/!3%!&8#!),'-$&!3:!&8#!$3%4#%&)3%-1!

#&8-%31!,-%+-&#/!)%!&8#!@;A;!"#%#9-61#!R0#1!A&-%+-(+!#/&-61)/8#+!)%!BIA<;!!

A),01-&)3%/!3:!&8#!$#11013/)$!$3,'3%#%&!3:!&8#!"RA!/839!/),)1-(!#::#$&/*!-1&83058!

/3,#98-&!,3(#!,0&#+!&8-%!:3(!$3(%;!!=8)/!(#/01&!)/!'-(&12!+0#!&3!&8#!+)::#(#%$#!)%!

&8#!4310,#&()$!/),01-&)3%/!$3%+0$&#+*!98)$8!-(#!,0$8!139#(!:3(!$#11013/)$!#&8-%31!

&8-%!$3%4#%&)3%-1!#&8-%31;!!!

! =-61#/!U!-%+!V!+3$0,#%&!'()$#!-%+!30&'0&!,34#,#%&/!:3(!/#4#(-1!7#2!

-5()$01&0(-1!-%+!#%#(52!$3,,3+)&)#/;!!</!#N'#$&#+*!&8#!$3%4#%&)3%-1!#&8-%31!

,-%+-&#!)%!&8#!"RAF!+(-,-&)$-112!)%$(#-/#/!&8#!+#,-%+!:3(!$3(%*!)%$(#-/)%5!

+3,#/&)$!$3(%!'()$#/!-%+!'0&&)%5!$3,'#&)&)4#!'(#//0(#!3%!3&8#(!-5()$01&0(-1!

$3,,3+)&)#/;!!=8#!),'-$&!3%!5136-1!-5()$01&0(-1!,-(7#&/!)/!/&(3%5#/&!:3(!&8#!

$3%4#%&)3%-1!#&8-%31!,-%+-&#!-%+!+)::#(/!/1)58&12!-,3%5/&!(#5)3%-1!&(-+)%5!

'-(&%#(/;!!Z3,#/&)$!#&8-%31!'()$#/!)%$(#-/#!/)5%):)$-%&12!-/!-!(#/01&!3:!&8#!,-%+-&#;!!

=8)/!)%$(#-/#!'0/8#/!0'!(#:)%#+!'#&(31#0,!'()$#/!/1)58&12*!98)$8!)%!&0(%!/1)58&12!

+#$(#-/#/!+#,-%+!J-%+!&3&-1!30&'0&K!:3(!(#:)%#+!'#&(31#0,!'(3+0$&/;!!!

! =-61#!W!(#'3(&/!'(#+)$&#+!@;A;!#N'3(&!:10$&0-&)3%/!:(3,!63&8!/$#%-()3/;!!=8#!

$#11013/)$!#&8-%31!,-%+-&#!,)1+12!(#+0$#/!@;A;!#N'3(&/!3:!$3(%!-%+!3&8#(!$3-(/#!

5(-)%/!6#23%+!&8#!#::#$&/!3:!&8#!$3%4#%&)3%-1!#&8-%31!,-%+-&#;!!=8)/!#::#$&!:(3,!&8#!

$#11013/)$!,-%+-&#!)/!/&(3%5#/&!)%!&8#!98#-&!,-(7#&*!-/!/9)&$85(-//!9)11!'(),-()12!

$3,'#&#!9)&8!1-%+!/0)&-61#!:3(!98#-&!'(3+0$&)3%;!!I&!)/!),'3(&-%&!&3!%3&#!&8-&!&8)/!

(#/01&!)/!1)7#12!/#%/)&)4#!&3!&8#!$83/#%!$#11013/)$!:##+/&3$7;!!Q8)1#!9#!9301+!#N'#$&!



!

!

/),)1-(!(#/01&/!:3(!3&8#(!'#(#%%)-1!5(-//#/!0/#+!-/!,)/$-%&80/*!0/)%5!-5()$01&0(-1!

(#/)+0#!3(!/83(&L(3&-&)3%!&(##/!9)11!1)7#12!'(3+0$#!4#(2!+)::#(#%&!(#/01&/;!!I&!)/!

&8#(#:3(#!#//#%&)-1!&8-&!:0&0(#!93(7!$3%/)+#(!8#&#(35#%#30/!$#11013/)$!:##+/&3$7!

$-%+)+-&#/!:3(!#&8-%31!'(3+0$&)3%;!

! R)50(#!P!/839/!'(#+)$&#+!$8-%5#/!)%!1-%+!4-10#/!-$(3//!/#4#(-1!/#1#$&!(#5)3%/!

-%+!-5()$01&0(-1!$3,,3+)&)#/;!!=8#!(#/01&/!$3%:)(,!&8-&!$3,'#&)&)3%!6#&9##%!$(3'/!

:3(!1-%+!)/!+()4)%5!&8#!'()$#!-%+!30&'0&!,34#,#%&/!(#'3(&#+!-634#;!!E(3+0$&)3%!3:!

-11!$(3'/!%3&!0/#+!-/!-%!)%'0&!&3!#&8-%31!(#:)%)%5!)/!'-(&)-112!+)/'1-$#+!)%!&8#!@;A;!62!

$3(%!)%!&8#!$3%4#%&)3%-1!#&8-%31!,-%+-&#!-%+!/9)&$85(-//!)%!&8#!$#11013/)$!#&8-%31!

,-%+-&#;!!</!@;A;!#N'3(&/!+#$(#-/#*!1-%+!4-10#/!:3(!$3(%!-%+!3&8#(!$3-(/#!5(-)%/!

)%$(#-/#*!'(34)+)%5!)%$#%&)4#/!:3(!1-%+39%#(/!-6(3-+!&3!$3%4#(&!1-%+!)%&3!&8#!

'(3+0$&)3%!3:!&8#/#!$3,,3+)&)#/;!!I%&#(#/&)%5*!&8#!/3L$-11#+!)%+)(#$&!1-%+!0/#!$8-%5#!

#::#$&!JI\@SK!3:!63&8!&8#!$3%4#%&)3%-1!-%+!$#11013/)$!,-%+-&#/!)/!%3&!-/!/&(3%5!-/!

3&8#(!(#'3(&#+!#/&),-&#/;!!=8#/#!1-%+L0/#!$8-%5#/!8-4#!6##%!$)&#+!-/!-!'3&#%&)-112!

),'3(&-%&!$3%&()60&3(!&3!&8#!1):#L$2$1#!5(##%830/#!5-/!#,)//)3%/!)%+0$#+!62!@;A;!

6)3:0#1!'31)$2;!!

!

Z#!:8'6+-7;8'!

! I%$3('3(-&)%5!&8#!,-%+-&#+!#N'-%/)3%!3:!$#11013/)$!#&8-%31!'(3+0$&)3%!)%&3!

5136-1!6)3:0#1!),'-$&!-//#//,#%&/!)/!#//#%&)-1!:3(!#4-10-&)%5!&8#!/&-&#+!36^#$&)4#/!

-%+!$3%/#?0#%$#/!3:!@;A;!6)3#%#(52!'31)$2;!!=8)/!/&0+2!0/#/!-!/)%51#!$-%+)+-&#!

$#11013/)$!:##+/&3$7*!/9)&$85(-//*!&3!'(34)+#!)%/)58&/!)%&3!&8#!'3//)61#!+3,#/&)$!-%+!

)%&#(%-&)3%-1!#$3%3,)$!),'-$&/!3:!&8#!@;A;!"#%#9-61#!R0#1!A&-%+-(+;!!B::#$&/!/),)1-(!



!

!

&3!&83/#!#N'#()#%$#+!+0#!&8#!#N'-%/)3%!3:!$3%4#%&)3%-1!#&8-%31!-(#!:30%+*!60&!&3!-!

1#//#(!#N&#%&;!!T39#4#(*!):!$#11013/)$!6)3:0#1/!+(-9!:##+/&3$7/!&8-&!$3,'#&#!:3(!

-5()$01&0(-1!1-%+*!)%$(#-/#+!+#,-%+!:3(!&8#/#!:##+/&3$7/!-(#!1)7#12!&3!8-4#!1-(5#(!

#$3%3,2L9)+#!),'1)$-&)3%/!&8-%!/839%!)%!&8)/!/&0+2;!!a3+#1)%5!1-(5#L/$-1#!

$#11013/)$!,-%+-&#/!)/!+)::)$01&!-%+!)/!-%!),'3(&-%&!-(#-!3:!:0&0(#!93(7;!

!



!

!

Table 3: Percentage Change in Prices from Conventional and Cellulosic Ethanol Production 

 USA West EU China MidEastNAf Latin America India 

 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Agricultural Commodities 
      

  
  

Corn 13.56% 14.22% 0.54% 0.71% 0.67% 0.81% 0.42% 0.70% 0.91% 1.15% 0.36% 0.47% 

Wheat 2.48% 3.13% 0.30% 0.44% 0.39% 0.55% 0.40% 0.68% 0.61% 0.85% 0.31% 0.42% 

Other Coarse 

Grains 
3.37% 3.75% 0.30% 0.44% 0.40% 0.54% 0.36% 0.61% 0.62% 0.82% 

0.31% 0.42% 

Vegetables 3.37% 3.98% 0.30% 0.45% 0.40% 0.43% 0.36% 0.59% 0.62% 0.80% 0.31% 0.42% 

Paddy Rice 3.28% 4.08% 0.41% 0.56% 0.26% 0.38% 0.20% 0.46% 0.55% 0.76% 0.30% 0.41% 

Livestock 1.69% 2.31% 0.27% 0.40% 0.34% 0.47% 0.48% 0.75% 0.86% 1.09% 0.31% 0.43% 

Forestry 
1.39% 1.55% 0.29% 0.43% 0.26% 0.38% 0.31% 0.57% 0.39% 0.59% 

0.29% 0.39% 

Energy Commodities  
             

  

Petroleum 

Products 

0.64% 0.88% 0.28% 0.53% 0.26% 0.47% 0.28% 0.60% 0.31% 0.66% 
0.28% 0.56% 

Conventional 

Ethanol 

18.50% 18.81% 0.28% 0.41% 0.39% 0.52% 0.00% 0.00% 0.37% 0.58% 
0.29% 0.41% 
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Table 4: Percentage Change in Output from Conventional and Cellulosic Ethanol Production 

 USA West EU China MidEastNAf Latin America India 

 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 

Agricultural Commodities 
      

  
  

Corn 
60.65% 60.39% 0.24% 0.24% 2.14% 2.21% 1.51% 1.56% 1.48% 1.52% 0.36% 0.47% 

Wheat 
-2.97% -3.57% 0.08% 0.12% 0.04% 0.06% 0.14% 0.20% 0.31% 0.39% 0.31% 0.42% 

Other 

Coarse 

Grains 
-2.29% -2.48% 0.08% -2.48% 0.49% 0.52% 0.39% 0.43% 0.30% 0.33% 0.31% 0.42% 

Vegetables 
-3.39% -3.85% 0.11% 0.14% -0.02% -0.03% 0.02% 0.05% 0.20% 0.22% 0.02% 0.02% 

Paddy Rice 
-2.59% -3.12% 0.14% 0.18% -0.03% -0.03% 0.04% 0.09% 0.28% 0.35% 0.00% 0.00% 

Livestock 
-1.02% -1.32% 0.02% 0.02% -0.06% -0.07% -0.14% -0.12% -0.29% -0.29% 0.31% 0.43% 

Forestry 
-0.92% -0.98% 0.01% 0.01% 0.01% 0.01% -0.02% -0.03% -0.01% -0.10% 0.29% 0.39% 

Energy Commodities  
             

  

Petroleum 

Products 
-0.13% -0.21% 0.28% 0.53% 0.26% 0.47% 0.28% 0.60% 0.31% 0.66% 0.28% 0.56% 

Conventional 

Ethanol 
580% 582% 0.28% 0.41% 0.39% 0.52% 0.00% 0.00% 0.37% 0.58% 0.29% 0.41% 
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Table 5: Percentage Change in U.S. Agricultural Exports to Select Regions 

 WestEU China MENA India Latin America 

 S1 S2 S1 S1 S2 S2 S1 S2 S1 S2 

Agricultural 

Commodities           

Corn -21% -22% -18% -22% -20% -20% -22% -22% -17% -18% 

Wheat -3.83% -4.69% -2.86% -4.19% -3.48% -4.05% -4.19% -5.16% -2.69% -3.23% 

Other Coarse 

Grains -1.70% -1.84% -3.84% -4.89% -3.90% -4.02% -4.89% -5.30% -3.10% -3.26% 

Livestock -2.65% -3.52% -2.62% -2.54% -2.34% -2.94% -2.54% -3.45% -1.85% -2.53% 
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