
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/


?*#/+%(#'! ?,)'%(1(5+%(#'+',-.+$+5%)$(*%(5*#1-)//&/#*)I,)0$+,('0

6+5%)$(+

S.+*.+ <?X

!!

! 8&(;(<X

!

! =&# -VH=

XA5(C6$(C4-$2*("*5%g0375K$-5.$-3$&'(2*-$()0(.5%M05%.# 5(6 75(6 J0+$A-"0! !"#$$%$&'(2*-$()0(.5%5(6 >#0)*"5%'(C*(00-*(C! V#5$c*(C1(*20-+*.3!

V#5$c*(C[=^<^;! >#*(5

@A*%$+5%?&!A;)5%(3)*' @$*+$%5.05(6 *60(.*&3"#5-5".0-*+.*"+$&.#0"0%%A%$+0E60C-56*(CK5".0-*5F&Z)%.#,*' I( 2*0/$&.#0D$$-0&&0".$&

"-$D +.-5/"$)D$+.*(C! .#0+.-5*(+/#*"# "5( 60C-560"0%%A%$+0/0-0*+$%5.06 5(6 DA-*&*06 &-$).#0+$*%D*%06 /*.# -*"0+.-5/! 5(6 .#0+.-5*(+O=

5(6 O[ /*.# #*C# 0&&*"*0("3$&"0%%A%$+060C-565.*$( /0-0&*(5%%3+"-00(06 .#-$AC# .#0.-5(+D5-0(."*-"%0! "0%%A%5+05".*2*.35(6 &*%.0-D5D0-6*+E

*(.0C-5.*$( 0ND0-*)0(.+F&8)*&/%*' I./5+"$(&*-)06 .#5..#0+.-5*(+O= 5(6 O[ "$A%6 60C-560"0%%A%$+0/0%%F@#0-0+A%.+$&;^+-P,O+#$/06

.#5.O= /5+-3(471W+/#$1:1/+3:(W&5+/+ 5(6 O[ /5+>+5&..435&H&F&-#'5/&*(#'*' @#0-0+A%.+$&.#*++.A635-00ND0".06 .$D-$2*60#*C#E

cA5%*.3+.-5*( -0+$A-"0+&$-.#060C-565.*$( $&"0%%A%$+0*( +.-5/! 5(6 #520*)D$-.5(.5DD%*"5.*$( 25%A0&$-*)D-$2*(C.#00&&*"*0("3$&+.-5/"$)E

D$+.*(CF

B)C D#$,*?>0%%A%$+0! P0C-56*(CK5".0-*5! '(B3)05".*2*.3! P0C-565.*$( 0&&0".

J0"0*206" TA(0Q<! =<=Q??O""0D.06" ,$20)K0-;<! =<=Q

!ADD$-.06 K3I(($25.*$( 5(6 '(.-0D-0(0A-+#*D @-5*(*(C4-$C-5)&$->$%%0C0

!.A60(.+#=<=Q;<[R<<;R$F

&

@#0+05A.#$-+"$(.-*KA.06 0cA5%%3.$.#*+/$-LF

!

>$--0+D$(6*(C5A.#$-F!#5+#57I1! 4#PF! -0+05-"# &*0%6+" )*"-$K*5%-0)0E

6*5.*$( $&"$(.5)*(5.06 0(2*-$()0(.F

EF?'%$#,&5%(#'

@#05((A5%3*0%6 $&"-$D +.-5/*( >#*(5*+#AC0FO.D-0+0(.!

5%5-C0(A)K0-$&+.-5/+5-0D*%06 AD *( &5-)%5(6 +$*%$-KA-(06!

"5A+*(C+0-*$A+0(2*-$()0(.5%D$%%A.*$(F!.-5/"$(.5*(+(*.-$C0(!

D#$+D#$-A+! D$.5++*A)5(6 $.#0-(A.-*0(.+! 5(6 .#0"$)D$+.*(C$&

+.-5/"5( ($.$(%3-05%*B0*.+#5-)%0++(0++! KA.5%+$$K.5*( "0-.5*(

0"$($)*"K0(0&*.+

&; \='

F

M$/020-! .#0+.-5/"$(.5*(+5%5-C05)$A(.$&%*C($"0%%A%$+0!

/#*"# *+6*&&*"A%..$K0"$)D%0.0%360"$)D$+06! /#*"# #*(60-+.#0

"$)D$+.*(CD-$"0++! -0+A%.*(C*( %$/"$(20-+*$( 0&&*"*0("3$&#AE

)A+

&Q \]'

F>0%%A%$+0"5( K0"$)D%0.0%3#36-$%3B06 *(.$C%A"$+0K3

"0%%A%5+0! 5(6 "0%%A%$+0E60C-56*(CK5".0-*5#5205+.-$(C5K*%*.3.$

D-$6A"0"0%%A%5+0F@#0-0&$-0! *.*+A-C0(..$+0D5-5.05(6 +"-00(

0&&*"*0(."0%%A%$+0E60C-56*(CK5".0-*5.$*)D-$20.#0"$)D$+.*(C

0&&0".$&+.-5/

&[ \:'

F

I( .#*++.A63! /00(-*"#06! +0D5-5.06 5(6 +"-00(06 .#0

+.-5*(+/*.# .#05K*%*.3$&60"$)D$+*(C"0%%A%$+0&-$).#0+$*%D*%06

/*.# -*"0+.-5/F@#-$AC# .#00ND0-*)0(.+$&.-5(+D5-0(."*-"%0! /0

60.0-)*(06 "0%%A%5+05".*2*.35(6 &*%.0-D5D0-60C-565.*$(! .#0

+.-5*(+/*.# #*C# "0%%A%$+060C-565.*$( 0&&*"*0("3! 5(6 *60(.*&*06

.#0+.-5*(+K3;^+-P,O+0cA0("0F@#*++.A63#5+*)D$-.5(..#0$E

-0.*"5%5(6 D-5".*"5%+*C(*&*"5("0&$-D-$)$.*(C.#0D$DA%5-*B5.*$(

5(6 5DD%*"5.*$( $&+.-5/"$)D$+.*(CF

GFZ+%)$(+/*+',4)%.#,*

GJEFS#(/5#//)5%(#'?@#0.$D+$*%#< \;< ")$ $&-*"0+.-5/5"E

"A)A%5.*$( /5+"$%%0".06 K3cA*("A(N+5)D%*(C)0.#$6 *( !#A*K*E

5( *̀%%5C0! X5$35$P*+.-*".! V#5$c*(C>*.3! XA5(C6$(C4-$2*("0F

O&.0-.#0+$*%/5+(5.A-5%%35*-E6-*06! .#0%5-C0-+.$(0+/0-0-0E

)$206 5(6 +*0206F

GJGF8)+0)'%*?>M

Q

>WWME>

=

M

Y

,5W

[

!$%A.*$(" 6*++$%206 ;;F[: C

>

=

M

Y

,5W

[

5(6 <FR[ )7 >M

Q

>WWM /*.# 6*+.*%%06 /5.0-.$

; 7! 5(6 56SA+.06 .#0DM .$[F[ /*.# <F; )$%_7>M

Q

>WWM

+$%A.*$(

&R'

F

>e>E,5+$%A.*$(" /0*C#06 ;F< C$&>e>E,55(6 DA.*.*(.$

5)5C(0.*"+.*--0-! 56606 >M

Q

>WWME>

=

M

Y

,5W

[

+$%A.*$(! #05.06

5(6 +.*--06 A(.*%*.*+"$)D%0.0%36*++$%206! .#0( +.$DD06 .#0

#05.*(C! "$(.*(A06 .$+.*-&$-Q< )*(! 5(6 &*N06 .#02$%A)0.$

;<< )7

&Y'

F

X%A"$+0+.5(65-6 +$%A.*$(" "$)D%0.0%36*++$%206 ;F< C$&C%AE

"$+0/*.# 6*+.*%%06 /5.0-! 5(6 &*N06 .#02$%A)0.$; 7

&;<'

F

MA."#*+$( H%A*6 e06*A)" ;F< CgM

=

4W

]

! <F;C>5>%

=

! <F; C

,5>%! <F<; CH0>%

Q

! <FQ CeC!W

]

):M

=

W! 5(6 =F[ C,5,W

Q

!

&*N06 .#02$%A)0.$; 7/*.# 6*+.*%%06 /5.0-! 56SA+.06 .#0DM.$

:F= \:FQ! 5(6 +.0-*%*B06 /*.# #*C# D-0++A-0+.05)

&;;'

F

>e>E,5+$%*6 )06*A)" ;[ C>e>E,5! = CD0D.$(0! <F[ C

,5>%! <F[ C305+.0N.-5".! <F[ CeC!W

]

! ; Cg

=

M4W

]

! ;[ C

5C5-! 56606 6*+.*%%06 /5.0-.$&*N.#02$%A)0.$; 7! 56SA+.06 DM

.$:F<! 5(6 +.0-*%*B06 /*.# #*C# D-0++A-0+.05)

&;='

F

GJLF?*#/+%(#'+',"&$(1(5+%(#'#15)//&/#*)I,)0$+,('0 A+5%)$(+

O6606 ;< C$&+$*%5(6 Y< )7$&+.0-*%0/5.0-*(.$5"$(*"5%&%5+L!

5(6 D%5"06 .#0&%5+L *( 5+#5L0-#Q< o! ;]< -_)*($ 5(6 +#$$L

&$-;< )*(F@$$L ;< )7$&.#0+$%A.*$( 5(6 56606 *.*(.$5"$(*"5%

&%5+L "$(.5*(*(C5MA."#*+$( H%A*6 e06*A)#Y< )7$ 5(6 5&*%.0-

D5D0-+.-*D! +#$$L 5(6 "A%.A-06 A(.*%.#0&*%.0-D5D0-+.-*D /5+$KE

2*$A+%3K-$L0(F@-5(+&0--06 ;< )7$&"A%.A-0+$%A.*$( .$5"$(*"5%

&%5+L #Y< )7MA."#*+$( H%A*6 e06*A)Z&*%.0-D5D0-+.-*D$! 5(6

-0D05.06 .#05K$20D-$"0++&$-[ .*)0+F@$$L .#0K5".0-*5%+$%A.*$(

$&.#0%5+.0(-*"#)0(."A%.A-05(6 6*%A.06 *.5""$-6*(C.$.#0"$(E

O+*5( OC-*"A%.A-5%J0+05-"# =<=Q! ;[ #;=$" ]Q \][ PWI" ;<F;Y^<;_SF"(L*F*++(;Y]Q \YY<QF=<=QF;=F<<R



"0(.-5.*$( C-56*0(.$&;<

\;

\;<

\̂

! .-5(+&0--06 <F= )7.$>e>E,5

+$%*6 )06*A)&$-"$5.*(C! 5(6 "A%.A-06 *( 5"$(+.5(..0)D0-5.A-0

*("AK5.$-5.Q< oFO&.0-.#0"$%$(*0+C-0/$A.! D*"L06 +*(C%0"$%E

$(*0+/*.# 6*&&0-0(.)$-D#$%$C*0+5(6 +.-05L06 .$.#0>e>E,5+$%E

*6 "A%.A-0)06*A)A(.*%.#0+*(C%0"$%$(3/*.# +.5K%0)$-D#$%$C3

/5+$K.5*(06 K3DA-*&*"5.*$(F

GJPFS5$))'('0 #15)//&/#*)I,)0$+,('0 A+5%)$(+?@-5(+D5-0(.

"*-"%0.0+.# D-*)5-3+"-00(*(C$" *($"A%5.06 5+*(C%0+.-5*( .$

>e>E,5+$%*6 )06*A)! 5&.0-.#0"$%$(*0+C-0/$A.! 56606 >$(C$

-06 .$+.5*( &$-;[ )*(! D$A-06 $A..#0+.5*(*(C+$%A.*$(! 60"$%$-E

*B06 /*.# ; )$%_7,5>%&$-;[ )*(! 5(6 D$A-06 $A..#0,5>%FI&

.#0-0*+5#36-$%3+*+.-5(+D5-0(."*-"%05-$A(6 .#0"$%$(3! *.*(6*E

"5.0+.#5..#0+.-5*( "5( +0"-0.0"0%%A%5+0F

P0.0-)*(5.*$( $&"0%%A%5+05".*2*.3#+0"$(65-3+"-00(*(C$"

.#0+*(C%0+.-5*( /5+*($"A%5.06 *(.$>e>E,5%*cA*6 )06*A)! "A%E

.A-06 /*.# +#5L*(C#Q< o! ;]< -_)*($ &$-[ 6! 5(6 .#0+AD0-(5E

.5(./5+"0(.-*&AC06 .$$K.5*( "-A600(B3)0+$%A.*$(F; )7$&

>e>E,5+$%A.*$( 5(6 <F[ )7$&"-A600(B3)0+$%A.*$( /0-056606

*(.$5"$%$-*)0.-*".AK0/*.# 5+.$DD0-! 5(6 .#0)*N.A-0/5+/5.0-E

K5.#06 5.[< o &$-Q< )*(FO6606 = )7$&Q![E6*(*.-$+5%*"3%*"

5"*6 *(.$5K$*%*(C/5.0-K5.# &$-[ )*(! "$$%06 cA*"L%3! 56606

6*+.*%%06 /5.0-.$5"$(+.5(.2$%A)0$&=[ )7! .$$L .#0K%5(L "$(E

.-$%/*.#$A."-A600(B3)0+$%A.*$(! 60.0-)*(06 .#05K+$-K5("05.

[]< ()/520%0(C.#! 5(6 %$$L06 AD .#0C%A"$+0"$(.0(.! &-$).#0

+.5(65-6 "A-20F

@#0"5%"A%5.*$( &$-)A%5$&.#00(B3)05".*2*.3*+5+&$%%$/+"

Vi; <<< p8 pPX#UpR$

/#0-0V*+"0%%A%5+05".*2*.3! 0ND-0++06 *( 1_)7% P*+6*%A.*$(

.*)0+$&"-A600(B3)0+$%A.*$(% 8 *+C%A"$+0"$(.0(.! 0ND-0++06 *(

)C% R*+2$%A)0$&"-A600(B3)0+$%A.*$(! 0ND-0++06 *( )7% U*+

-05".*$( .*)0! 0ND-0++06 *( )*(F

GJRFT(/%)$"+")$,)0$+,+%(#'%)*%?@#0K5".0-*5%+$%A.*$( /5+

*($"A%5.06 *(.$>e>E,5%*cA*6 )06*A)&$-;= # &$-5".*25.*$(! 5(6

[ )7$&.#05".*25.06 K5".0-*5%+$%A.*$( /5+*($"A%5.06 *(.$5"$(*E

"5%&%5+L #Y[ )7$&M06C0+$( )06*A)Z&*%.0-D5D0-+.-*D$ 5.

Q< o 5(6 ;]< -_)*( &$-=< 6! 5(6 .#06*+*(.0C-5.*$( $&.#0&*%.0-

D5D0-+.-*D /5+$K+0-206F

GJ[FZ#/)5&/+$A(#/#0(5+/(,)'%(1(5+%(#'#1%.)*%$+('?@#0

+"-00(06 +.-5*(+"5D5K%0$&0&&*"*0(.%360C-56*(C"0%%A%$+0/0-0

+0(..$!5(C$( b*$.0"# #!#5(C#5*$ >$F! 7.6F&$-;^+-P,O+0E

cA0("*(C! 5(6 .#0+0cA0("0+/0-0"$)D5-06 /*.# b7O!@#$)$%$E

C$A++0cA0("0+*( ,>bI65.5K5+0.$60.0-)*(0.#0+D0"*0+$&.#0

+.-5*(+F

LF8)*&/%*+',,(*5&**(#'

LJEFU$)/(4('+$C *5$))'('0 #15)//&/#*)I,)0$+,('0 A+5%)$(+

LJEJE?J0+A%.+$&.#0.-5(+D5-0(."*-"%00ND0-*)0(.F@#0>$(C$

-06 +.5*( .A-(06 .#0"0%%A%$+0*(.$5-06 +AK+.5("0! /#*"# /5+"$(E

20-.06 *(.$5#36-$%3.*".-5(+D5-0(.-*(C*( .#0D-0+0("0$&"0%%AE

%5+0! 5(6 .#0%5-C0-.#0+*B0$&.#0-*(C! .#0+.-$(C0-.#05K*%*.3$&

.#0+.-5*( .$+0"-0.0&*K0-+

&;= \;Q'

FO&.0-0(-*"#)0(.! *+$%5.*$( 5(6

DA-*&*"5.*$(! Y +.-5*(+/0-0$K.5*(06FO&.0-+.5*(06 /*.# >$(C$

-06! *./5+&$A(6 .#5..#0+*B0$&.#0.-5(+D5-0(."*-"%05-$A(6 .#0

"$%$(3$&̂ +.-5*(+/5+%5-C0-! *(6*"5.*(C.#5..#0+0+.-5*(+#56 5

+.-$(C5K*%*.3.$60C-560"0%%A%$+0F

LJEJG?>0%%A%5+05".*2*.3F>0%%A%5+05".*2*.3/5+)05+A-06 .$&A-E

.#0-60.0-)*(0.#05K*%*.3$&.#0+*N+.-5*(+.$60C-560"0%%A%$+0!

5(6 .#0-0+A%.+5-0+#$/( *( H*CF;F@#0"0%%A%5+05".*2*.3$&+.-5*(

O; /5+$(%3==F][ 1_)7% .#0(0N./0-0+.-5*(+OQ 5(6 Ô!
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