
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'(!".")%=0/,#$)#,'&'(1%2((,/2 &"#%2/#2 @)%F,#)*,=)

8,&- 3:>

!

73**2<238d3',&(-*,-'2)". e)".1()%2" E&)"N&" !<'&(-*,-')*@"&H2'1&,/" E&)"N&" [55[V>" 7;&")

:<.#%)=#D0'3((3*&&K*%773#% )&!*%#!% H)':&,)*&()'" )*13()**2. <'22" A'3((3*&" <'22" ()-*&8*3G2'" )". ()*)A'212" A2*3"<1,3<2"-1K*%773#% &"

8)$&*/7'-(&82')2" )". &1)""-)*3'A&2""&)*;2'A)(23-1%*)",:03,; A'3((3*&)". ()-*&8*3G2')'2H)'&2,&2138K*%773#% )&!*%#!% e:0'3((3*&&1

'&(; &" "-,'&2",1:K,1%'3,2&"" )$&"3)(&.1)". H&,)$&"1)'2;&<;2',;)" ()-*&8*3G2'" )". A'3((3*&&12)1/,3<'3G" ,;21-%%*/%2'&3. &1*3"<" )".

&,;)1)<33. $)'O2,)". 2(3"3$&(H)*-2:E;&1%)%2'&",'3.-(2. A'3((3*&L'2*),2. &"83'$),&3" 8'3$A'3((3*&\1"-,'&,&3")*H)*-2" (-*,&H),&3"

,2(;"&=-21" 2]&1,&"<%'3A*2$1)". %'31%2(,1:K" )..&,&3"" 3" ,;2A)1&1382]&1,&"<1,-.&21" &,.&1(-112. ,;28-,-'2.2H2*3%$2",%'31%2(,138

A'3((3*&" &" 3'.2',3%'3$3,2,;2%'3.-(,&3" '212)'(; 38A'3((3*&&" 7;&"):

B"4 1'%A.D0'3((3*&&K*%773#% )&!*%#!% H)':&,)*&()'" T-,'&,&3")*H)*-2" 7-*,&H),&3" ,2(;"&=-21" &̂2*. $)")<2$2"," B'31%2(,1

P2(2&H2.! Q)/̀ " 4545DD!((2%,2.! R-"24V" 4545

!

73''21%3".&"<)-,;3':J&"<I!X&6SS4 W'" 82$)*2" $)1,2'" 2"<)<2. &"

,;2'212)'(; 388'-&,,'221)". H2<2,)A*21)". 3,;2';3',&(-*,-')*%*)",1:#L$)&*!

645[5Za`>[Y==:(3$

#.&,3'&)*X88&(2:#L$)&*! )1&))'Y6Z[:(3$

7CD&#%'A$=#,'&

0'3((3*&&K*%773#% )&!*%#!% H)':&,)*&()'" )*13()**2. <'22"

A'3((3*&" <'22" ()-*&8*3G2'" )". ()*)A'212" A2*3"<1,3<2"-10')1L

1&()&" 8)$&*/7'-(&82')2

$6%

" )". &1)""-)*3'A&2""&)*;2'A)(23-1

%*)",:E;2A'3((3*&%)',$31,(3$$3"*/2),2" &1()**2. ,;2(-'."

3';2).:E;22)'*&21,'2(3'.138A'3((3*&()" A2,')(2. A)(O ,3,;2

I'22O )". P3$)" *&,2'),-'2&" 07" )". ,;2/G2'2A'3-<;,&",3,;2

Q2.&,2'')"2)" )'2)A/,;2P3$)"1:E;22)'*&21,.21('&%,&3" 38

1%'3-,&"<83'$38()AA)<2A/P3$)"1$)/A2,;23'&<&")*,/%238

A'3((3*&:K,G)1.3$21,&(),2. A/G&*. $-1,)'." )". ,;23'&<&")*

2.&A*2%)',1)'21,2$1)". 8*3G2'A-.1

$4%

:K" ,;26SV51W6SS51"

,;2H)'&2,&2138A'3((3*&%*)",2. &" 7;&")G2'2$)&"*/&",'3.-(2.

8'3$ 83'2&<" (3-",'&21" 1-(; )1e&*-" ?)"*- [45" e-*&"<"

C3"<N&"<*-" e-]&-" Q)",-3*-" )". J3-]&-" !"#$

$[%

:K" ,;&1%2'&L

3." ,;2'2=-&'2$2",183'A'3((3*&2.&A*2=-)*&,/" A)**1;)%2" A)**

(3*3')". .&12)12'21&1,)"(2)'2"3,;&<;:!,,;),,&$2" ,;22(3L

"3$&(H)*-238A'3((3*&G)1*3G:K" 2)'*/4555" R)%)" &",'3.-(2.

,;2̂ 6 ;/A'&. $)*21,2'&*2'2%'212",2. A/J3-]&-" A2()-1238&,1

1,'3"<).)%,)A&*&,/" &,G)1=-&(O*/%'3$3,2. ,;'3-<;3-,R)%)"

$>%

:

!'3-". 4565" R)%)" *)-"(;2. ,;2(3*.L'21&1,)",J3-]&-" G;&(;

;). 1,'3"<'2<&3")*).)%,)A&*&,/" )G&.2')"<238,2$%2'),-'2).L

)%,),&3"" )". ()" A2(-*,&H),2. &" A3,; ,;2"3',;2'" )". 13-,;2'"

)'2)1:C-2,3&,11&$%*2(-*,&H),&3" ,2(;"3*3</" *3G&"%-,(31,"

)". *3G%*)",&"<'&1O" "3G&,&1G&.2*/%*)",2. ,;'3-<;3-,,;2

(3-",'/:!*,;3-<; 7;&");)1)*3"<;&1,3'/38A'3((3*&(-*,&H),&3""

,;2'2)'21,&**13$2-'<2",%'3A*2$1,3A213*H2.:K" ,;&1%)%2'"

G21-$$)'&F2. ,;2"-,'&,&3")*H)*-2" .2H2*3%$2",1,),-1" (-*,&H)L

,&3" ,2(;"&=-21" 2]&1,&"<%'3A*2$1)". .2H2*3%$2",%'31%2(,138

A'3((3*&&" 7;&")" ;3%&"<,3%'3H&.2A'3((3*&L'2*),2. &"83'$),&3"

1-%%3',83',;2<3H2'"$2"," 2",2'%'&121" (33%2'),&H21)". H2<2,)L

A*28)'$2'1" 13)1,3%'3$3,2,;2;2)*,;/.2H2*3%$2",38,;2A'3(L

(3*&&".-1,'/&" 7;&"):

;C6$#%,#,'&)*@)*$"'(<%'=='*,

03,; A'3((3*&)". ()-*&8*3G2')'2H)'&2,&2138K*%773#% )&!*%?

#!% e:" )". ,;2&'2.&A*2%)',1)'21,2$1" 8*3'2,1)". 8*3G2'

A-.1

$`%

:̂ '3$,;2%2'1%2(,&H238,;2)%%2)')"(2" A'3((3*&;)1)

'3-<;2'1-'8)(2,;)" ()-*&8*3G2'A-.1" *3312'(-'.1)". 1$)**2'

8*3G2'%),,2'"1:K" ,2'$138"-,'&,&3")*2*2$2",1" A'3((3*&;)1)

;&<;2'"-,'&,&3")*H)*-2,;)" ()-*&8*3G2'" )". &,1()'3,2"2" %'3L

,2&"" )$&"3)(&.1" )". $&"2')*1)'2;&<;2',;)" ()-*&8*3G2':K,

;)1A2(3$2)%'282''2. H2<2,)A*283'$3.2'" %23%*2&" "-,'&,&3"

)". ;2)*,; ()'2:K" )..&,&3"" A'3((3*&&1'&(; &" ()*(&-$" %;31L

%;3'-1" &'3"" %3,)11&-$" F&"(" $)"<)"212)". 3,;2'2*2$2",1"

)". &,1$&"2')*(3$%3"2",1)'2$3'2(3$%'2;2"1&H2,;)" 3,;2'

H2<2,)A*21:+3$21,-.&21;)H21;3G" ,;),A'3((3*&(3",)&"1)H)'&L

2,/38H&,)$&"1" G;&(; %*)/)H&,)*'3*2&" ;-$)" ;2)*,; )". .2H2*L

3%$2",:̂ 3'2])$%*2" H&,)$&" U()" $)&",)&" ,;2,3-<;"21138

A*33. H2112*1" H&,)$&" 7&1A2"28&(&)*,3;-$)" <'3G,; )". .2H2*L

3%$2"," ()" &$%'3H2,;2A3./\1&$$-"28-"(,&3" )". %'3$3,2*&HL

2'.2,3]&8&(),&3"" )". )*13;)1)1,'3"<8'22').&()*1()H2"<&"<

2882(," )". ()" 1&<"&8&()",*/A*3(O ,;283'$),&3" 38()'(&"3<2" "&L

,'&,2

$Z%

:0'3((3*&(3",)&"112*2"&-$G;&(; &1),')(22*2$2",21L

12",&)*83',;2;-$)" A3./:+2*2"&-$;)1,;28-"(,&3"138)",&L

()"(2'" )",&L)<&"<" 1,'2"<,;2"&"<&$$-"&,/)". %'3$3,&"<A')&"

.2H2*3%$2",38&"8)",1:K" )..&,&3"" 12*2"&-$()" )*13;2*% %'2L

H2",2*.2'*/.&12)1211-(; )1;/%2',2"1&3" )". ;2)',.&12)12:E;2

.&,;&3%;2"2,;&3"2&" A'3((3*&()" '2.-(2,;283'$),&3" 38$2*)"&"

)". %'2H2",,;283'$),&3" 381O&" %&<$2",1%3,1:P2<-*)'2),&"<

()" A'&"<)<33. G;&,2"&"<)". $3&1,-'&F&"<2882(,3" ,;21O&"

$a%

:

E;28*)H3"3&.1)". )1(3'A&()(&. &" A'3((3*&()" '2.-(2,;23((-'L

'2"(238()'.&3H)1(-*)'.&12)121" 2";)"(2()'.&3H)1(-*)',3-<;L

"211" &$%'3H2,;2.2,3]&8&(),&3" )A&*&,/38,;2*&H2')". &$%'3H2

,;2A3./\1&$$-"&,/

$V%

:0'3((3*&%*)/1)" &$%3',)",'3*2&" %'3$3L

,&"<G2&<;,*311)". ;2)*,; ()'2:0'3((3*&;)1);&<; G),2'(3"L

!1&)" !<'&(-*,-')*P212)'(; 4545" 64&5a'! Z6 WZ[ CXK! 65:6SZ56bN:("O&:&11"6S>[ WSS5[:4545:5a:56`



,2"," *3G2"2'</)". 8),(3",2"," )". 655 <')$138A'3((3*&3"*/

(3",)&"14> O()*2"2'</

$S%

:E;2;&<; 8&A2'(3",)&"2. &" A'3((3*&

()" 2";)"(2,;212"12381),&2,/" "3,3"*/8&**,;21,3$)(; A-,)*13

"3,<2,8)," 13&,&1)<33. .&2,833. 83',;312G;3G)",,3A2(3$2

1*&$:021&.21" 1,-.&21;)H283-". ,;),8'2=-2",*/2),&"<A'3((3*&

()" '2.-(2<)1,'3&",21,&")*)A13'%,&3" 381-<)'1)". 8),1" *3G2'

A*33. 1-<)'" )". ;)H2)" ).N-H)",,'2),$2",2882(,3" .&)A2,21:K"

)..&,&3"" A'3((3*&()" %'2H2",()"(2')". '21&1,()"(2'" '2<-*)'

2),&"<()" '2.-(2,;23((-''2"(238'2(,)*()"(2')". <)1,'&(()"(L

2':?;),1\$3'2" H)'&3-1&".3*2.2'&H),&H21(3",)&"2. &" A'3((3*&

()" )*13'2.-(2,;2*2H2*3821,'3<2" &" ,;2A3./)". '2.-(2A'2)1,

()"(2':E;21-*83')%;)"2&" A'3((3*&()" 1,&$-*),2,;2A3./,3

%'3.-(2)",&L()"(2'%'3,2&" 2"F/$21" G;&(; ()" &";&A&,,;2<'3G,;

38()"(2'(2**1:K" 1-$$)'/" A'3((3*&&1)%'282''2. H2<2,)A*283'

;2)*,; ()'2)". G2&<;,*311

$65%

:

MC2$*#,@)#,'&)&AH*)&#,&- '(<%'=='*,

MF7C/""A."*"=#,'&)&A.'1,&-D0283'2,;2%*)",&"<" ,;2122.1

38A'3((3*&1;3-*. A212*2(,2." )". ,;212*2(,2. 122.11;3-*. A2

A'&<;,G&,;3-,.282(,1" '3-". )". %*-$% G&,;3-,2],2'")*.)$)<2:

?;2" (;331&"<*)"." &,&1'2=-&'2. ,312*2(,,;28&2*. G&,; ,;282'L

,&*213&*" G2**H2",&*),&3" )". *&<;,,')"1$&11&3"" )". (3"H2"&2",

.')&")<2)1,;2%*)",&"<*)".

$66 W64%

:

MF;C/""A*,&- <%""A,&- )&A.#%"&-#0"&,&-D &̂'1," &,&1"2(21L

1)'/,312*2(,,;2%*3,1G;2'2,;2%'2H&3-1('3%1)'2"3,7'-(&82')2

%*)",1:0283'2%*)",&"<" $&]3'<)"&(82',&*&F2'G&,; ;)*838,;2

%*)",)1; )". ,;213&*,3,;3'3-<;*/$&])". )%%*/,;2A)1282',&*&FL

2':+;).2"2,11;3-*. A2&"1,)**2. &" ;&<;L,2$%2'),-'2)". ;&<;L

1-"*&<;,12)13"1:!8,2'13G&"<" G),2')". 82',&*&F2'$)")<2$2",

1;3-*. A21,'2"<,;2"2. ,3$)&",)&" 13&*$3&1,-'2),)'3-". a5c:

E;21-&,)A*2,2$%2'),-'2&" ,;2122.*&"<1,)<2&145 W4` o" '2L

$3H2,;21;).2"2,)((3'.&"<,3,;2G2),;2'(3".&,&3"1)8,2'122.L

*&"<2$2'<2"(2" 1,'2"<,;2" ,;2122.*&"<1" ,')"1%*)",G;2" > Ẁ
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