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Foreword!
!
!
T2&0&! .%! <#$%.)&0(7;&! (10&&E&$-! (E#$1! %<.&$-.%-%! B2#! %-')/! -2&!
<;.E(-&!-2(-!2'E($!(<-.#$%L!+0.E(0.;/!-2&!7'0$.$1!#9!9#%%.;!9'&;%L!(0&!
<#$-0.7'-.$1! -#! <;.E(-&! <2($1&! #$! (! 1;#7(;! %<(;&=! >9-&0! )&<()&%! #9!
0&%&(0<2L! <#;;(7#0(-.#$! -20#'12! -2&! 8$-&01#?&0$E&$-(;! :($&;! #$!
";.E(-&! "2($1&L! ($)! &99#0-%! -#! <#EE'$.<(-&! <#E+;&[! 0&%&(0<2!
9.$).$1%! -#! -2&! 1&$&0(;! +'7;.<L! -2&! %<.&$-.9.<! <#$%&$%'%! #$! -2&!$&&)!
9#0!(<-.#$!-#!0&)'<&!10&&$2#'%&!1(%&%!.%!B.)&;/!(<<&+-&)=!
I&%%! B&;;! H$#B$! .%! B2&-2&0! (! %.E.;(0! <#$%&$%'%! &[.%-%! (E#$1! -2&!
&<#$#E.%-%!B2#!%-')/!<;.E(-&!<2($1&!0&1(0).$1!-2&!;.H&;/!.E+(<-%!#9!
10&&$2#'%&!1(%&%!#$!-2&!&<#$#E/=!O.)&%+0&()!E&).(!0&+#0-%!(7#'-!
-2&!<#%-%!#9!<;.E(-&!<2($1&!;&1.%;(-.#$!E(/!;&()!(!<(%'(;!#7%&0?&0!-#!
%'++#%&!-2(-!E($/!&<#$#E.%-%!B#';)!7&!#++#%&)!-#!<;.E(-&!<2($1&!
+#;.</L! #0! B#';)! (--0.7'-&! 0&;(-.?&;/! ;.--;&! &<#$#E.<! 0.%H! -#!
10&&$2#'%&! 1(%! &E.%%.#$%=! T2.%! .E+#0-($-! :#;.</! \0.&9! 7/! ]=! D<#--!
^#;;()(/L! ]#$(-2($! ^#0$&L! ($)! ](%#$! >! D<2B(0-Y! 7&1.$%! -#!
.$?&%-.1(-&!-2(-!.$-'.-.#$=!\/!%'0?&/.$1!-#+!&[+&0-%!.$!-2&!9.&;)L!-2&/!
%&&H!-#!9.$)!#'-!.9!-2&0&!.%!B.)&%+0&()!(10&&E&$-!(E#$1!&<#$#E.%-%!
#$!%#E&!#9!-2&!H&/!X'&%-.#$%!0(.%&)!7/!<;.E(-&!<2($1&!+#;.</=!
T2&!0&%';-%!(0&!%-0.H.$1=!T2&0&!.%!(!%-0#$1!<#$%&$%'%!(E#$1!-2&!-#+!
&<#$#E.<! &[+&0-%! -2(-L! .$! 9(<-L! <;.E(-&! <2($1&! 0&+0&%&$-%! (! 0&(;!
)($1&0! -#! .E+#0-($-! %&<-#0%! #9! -2&! C=D=! ($)! 1;#7(;! &<#$#E.&%=!
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E(Z#0.-/! #9! -#+! &<#$#E.%-%! %'0?&/&)! 9&&;! -2(-! -2&! C$.-&)! D(-&%!
%2#';)!0&)'<&!)#E&%-.<!&E.%%.#$%!0&1(0);&%%!#9!-2&!(<-.#$%!#9!#-2&0!
<#'$-0.&%=!T2&/!%-0#$1;/!%'++#0-!E(0H&-W7(%&)!%<2&E&%!9#0!0&)'<.$1!
&E.%%.#$%L!%'<2!(%!(!<(07#$!-([!#0!(!<(+W($)W-0()&!(++0#(<2=!T2&0&!
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Why!Survey!Economists?!
!
!
"2##%.$1! -#!%'0?&/!&[+&0-!&<#$#E.%-%!#$!<;.E(-&!<2($1&!0(.%&%! -2&!
X'&%-.#$%`!R#!&<#$#E.%-%!2(?&!(!'%&9';!+&0%+&<-.?&!-#!())!#$!<;.E(-&!
<2($1&V!.%!-2&!<#$%&$%'%!?.&B!#9!&[+&0-!&<#$#E.%-%!?(;'(7;&V!($)!2(%!
($/#$&!&?&0!%'0?&/&)!&<#$#E.%-%!#$!<;.E(-&!<2($1&!7&9#0&Q!
The!Role!of!Economics!on!Climate!Change!

U#0&! #9-&$! -2($! $#-L! B2&$! &<#$#E.<%! &$-&0%! -2&! C=D=! )&7(-&! #$!
<;.E(-&! <2($1&L! .-! .%! .$! -2&! <#$-&[-! #9! ($(;/Y.$1! #$;/! -2&! +#-&$-.(;!
<#%-%_($)!$#-!-2&!7&$&9.-%_#9!?(0.#'%!+#;.</!#+-.#$%=N!a#0!&[(E+;&L!
B2&$! "#$10&%%! (%H&)! -2&! P$?.0#$E&$-(;! :0#-&<-.#$! >1&$</L! -2&!
R&+(0-E&$-! #9! P$&01/L! ($)! .-%! #B$! "#$10&%%.#$(;! \')1&-! *99.<&! -#!
.$?&%-.1(-&!-2&!&<#$#E.<!.E+(<-%!#9!;&1.%;(-.?&!+0#+#%(;%L!$#$&!#9!-2&!
0&%';-.$1!0&+#0-%! .$<;')&)!($/!%.1$.9.<($-!).%<'%%.#$!#9! -2&!7&$&9.-%!
#9!.E+;&E&$-.$1!+#;.<.&%!-#!0&)'<&!10&&$2#'%&!1(%!&E.%%.#$%L!E'<2!
;&%%!X'($-.9.&)!&%-.E(-&%=4!
\'-! .$! 9(<-L! &<#$#E.<%! #99&0%! (! <0'<.(;! +&0%+&<-.?&! $#-! #$;/! #$! -2&!
E#%-! <#%-W&99&<-.?&! ($)! &99.<.&$-! 0&%+#$%&%! -#! <;.E(-&! <2($1&L! 7'-!
(;%#!#$!-2&!$&&)!-#!0&%+#$)!.$!-2&!9.0%-!+;(<&=!P<#$#E.%-%!2(?&!7'.;-!
%#+2.%-.<(-&)!d.$-&10(-&)!(%%&%%E&$-!E#)&;%e!-2(-!<#E7.$&!<#E+;&[!
)(-(! #$! -2&! 1;#7(;! &<#$#E/! ($)! <;.E(-&L! .$! #0)&0! -#! &%-.E(-&! -2&!
&<#$#E.<!<#$%&X'&$<&%!#9!(!+(0-.<';(0!+#;.</=!>!$&<&%%(0/!9.0%-!%-&+!
.$! -2(-! +0#<&%%! .%! -#! +0#Z&<-! B2(-!B#';)! 2(++&$! .9! $#! +#;.</!B&0&!
&$(<-&)! i<(;;&)! (! d7(%&;.$&e! #0! d7'%.$&%%W(%W'%'(;e! %<&$(0.#j=! 8$!
#-2&0! B#0)%L! &<#$#E.%-%! 2(?&! )&?#-&)! <#$%.)&0(7;&! &99#0-! -#!
.)&$-.9/.$1!($)!X'($-.9/.$1!-2&!)($1&0%!#9!'$(7(-&)!<;.E(-&!<2($1&=!



2!

>%! (! 0&%';-L! E($/! &<#$#E.%-%! 2(?&! 7&<#E&! &[+&0-%! #$! H&/! .%%'&%!
%'<2!(%`!

! T2&! %+&&)L! %&?&0.-/L! ($)! 1;#7(;! ).%-0.7'-.#$! #9! <;.E(-&!
<2($1&h%! E/0.()! +#-&$-.(;! &99&<-%! #$! -2&! &<#$#E/L! +'7;.<!
2&(;-2L!-2&!&$?.0#$E&$-L!($)!$(-.#$(;!%&<'0.-/V!

! T2&!$(-'0&!#9!;#BW+0#7(7.;.-/!<;.E(-&!0.%H%!B.-2!<(-(%-0#+2.<L!
.00&?&0%.7;&!<#$%&X'&$<&%V!

! T2&! .$-&0(<-.#$! #9! +#-&$-.(;! .$-&0$(-.#$(;! 0&%+#$%&%! -#!
<;.E(-&!<2($1&V!($)!

! T2&! <#%-%! ($)! 7&$&9.-%! -#! 9'-'0&! 1&$&0(-.#$%L! (%! B&.12&)!
(;#$1%.)&!-2&!<#%-%!($)!7&$&9.-%!-#!<'00&$-!1&$&0(-.#$%=!!

T2&%&! .%%'&%! (0&! (;;! <&$-0(;! -#! -2&! )&7(-&! #$! <;.E(-&! <2($1&! -2(-!
<#$-.$'&%! .$! -2&!2(;;%!#9!"#$10&%%!($)!(<0#%%! -2&!C$.-&)!D-(-&%=!G&-!
&<#$#E.%-%! (0&! %&;)#E! <#$%';-&)!7/!"#$10&%%! #0! -2&!E&).(! #$! -2&!
#?&0(;;! $&&)! 9#0! (<-.#$L! #0! #$! 2#B! (110&%%.?&;/! -2&! C$.-&)! D-(-&%!
%2#';)! (<-=! P?&$! #$! -2&! X'&%-.#$%! E#0&! 90&X'&$-;/! (%H&)! #9!
&<#$#E.%-%_;.H&!-2&!;#B&%-W<#%-!%-0(-&1/!9#0!<'--.$1!&E.%%.#$%_-2&!
<#$%&$%'%!($%B&0!#9!&<#$#E.%-%!.%!$#-!B&;;!'$)&0%-##)=S!T2.%!:#;.</!
\0.&9! -0.&%!-#!0&(%%&0-!&<#$#E.<%!(%!(!?(;'(7;&!-##;! 9#0!($(;/Y.$1!(;;!
(%+&<-%!#9!<;.E(-&!+#;.</`!-2&!7&$&9.-%!(%!B&;;!(%!-2&!<#%-%=!
The!Value!of!Expert!Consensus!

T2&! <#$%&$%'%! ?.&B! #9! &[+&0-%! 2(%! -0&E&$)#'%! .$9;'&$<&! #$! 7#-2!
+'7;.<! #+.$.#$! ($)! +#;.</E(H&0%=! T2&! 8$-&01#?&0$E&$-(;! :($&;! #$!
";.E(-&! "2($1&! i8:""j! B(%! &%-(7;.%2&)! 7/! -2&! C$.-&)! F(-.#$%! -#!
+0#?.)&! -2&!B#0;)!B.-2!(! <;&(0L! <#$%&$%'%W7(%&)L! %<.&$-.9.<!?.&B!#$!
-2&!<'00&$-!'$)&0%-($).$1!#9!<;.E(-&!<2($1&!($)!.-%!<#$%&X'&$<&%=J!
T20#'12!(!)&;.7&0(-.?&!0&?.&B!+0#<&%%L!-2#'%($)%!#9!<;.E(-&!&[+&0-%!
90#E!(<0#%%!-2&!1;#7&!(%%&%%!-2&!E#%-!0&<&$-!%<.&$-.9.<L!-&<2$.<(;L!($)!
%#<.#W&<#$#E.<! .$9#0E(-.#$L! ($)! -2&$! %/$-2&%.Y&! -2&.0! 9.$).$1%=K!
8:""h%! 455M! D/$-2&%.%! @&+#0-! B(%! d'$&X'.?#<(;e! .$! )&<;(0.$1! -2(-!
-2&! 1;#7&! 2(%! B(0E&)V!-2(-! #7%&0?&)! <;.E(-&! <2($1&! .%! ;(01&;/!
($-20#+#1&$.<V!($)!-2(-! -B&$-/W9.0%-!<&$-'0/!<;.E(-&!<2($1&!B.;;!7&!
<#$%.)&0(7;/! E#0&! +0#$#'$<&)! -2($! B2(-! B&! 2(?&! %&&$! %#! 9(0=f!
8:""h%! 9.$).$1%! 2(?&! 7&&$! 0&+&(-&);/! <.-&)! 7/! "#$10&%%! .$! 0&<&$-!
;&1.%;(-.?&! +0#+#%(;%! (%! (! <2.&9! 0&(%#$! -#! -(H&! (<-.#$LM! ($)! %#E&!
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&?.)&$<&! %'11&%-%! -2&!B#0H!#9! 8:""!2(%! (;%#!E#?&)!+'7;.<! #+.$.#$!
#$!<;.E(-&!<2($1&=b!
8:""!)#&%!0&?.&B! -2&!0&%&(0<2!#9! &<#$#E.%-%!($)!(;%#!%#;.<.-%! -2&.0!
&[+&0-.%&! -#! 2&;+! )&?&;#+! -2&! <#$%&$%'%! ?.&B+#.$-=! 8$! +(0-.<';(0L!
&<#$#E.%-%! +(0-.<.+(-&! .$! -2&! O#0H.$1! l0#'+! #$! d8E+(<-%L!
>)(+-(-.#$L! ($)! m';$&0(7.;.-/Le6! B2.<2! 2(%! &[+;#0&)! -2&! <#$%&$%'%!
?.&B!#$!%'<2!&<#$#E.<!-#+.<%!(%!d-2&!%#<.(;!<#%-!#9!<(07#$e!i(!9.1'0&!
-2(-! X'($-.9.&%! -2&! E(01.$(;! )(E(1&! 90#E! &(<2! ()).-.#$(;! -#$! #9!
10&&$2#'%&!1(%!&E.%%.#$%j=N5!!!
^#B&?&0L! -2&0&! (0&! )0(B7(<H%! -#! -2&! )&;.7&0(-.?&! +0#<&%%! '%&)! 7/!
8:""! -#! .)&$-.9/! <#$%&$%'%=! l0#'+! )&;.7&0(-.#$%! <($! ;&()! -#!
d10#'+-2.$HLe! B2.<2! <($! <('%&! -2&! 0&%';-%! #9! )&;.7&0(-.#$! -#! %'99&0!
90#E! <&$%#0%2.+! ($)! '$.9#0E.-/=NN! 8$)&&)L! 8:""! 2(%! 7&&$! <0.-.<.Y&)!
9#0!7&.$1! too! <#$%&$%'(;`! %#E&!(01'&! -2(-! .-!E#?&%! -##! %;#B;/! ($)!
()#+-%!#$;/!-2&!d;#B&%-W<#EE#$!)&$#E.$(-#0e!<#$<;'%.#$%L!;&().$1!
-#! #?&0;/! <#$%&0?(-.?&! 0&%';-%! -2(-! .1$#0&! E#0&! '+W-#W)(-&!
?.&B+#.$-%=N4!8$! 9(<-L! (<-'(;! -&E+&0(-'0&! .$<0&(%&%! .$! 0&<&$-! /&(0%!
2(?&! -0(<H&)! -2&! 2.12! &$)! #9! 8:""h%! +0#Z&<-.#$%=NS!8$! #-2&0! B#0)%L!
8:""!2(%!-&$)&)!-#!'$)&0&%-.E(-&!-2&!0(-&!#9!<;.E(-&!<2($1&L!($)!-2&!
0&%';-%!#9!.-%!)&;.7&0(-.?&!+0#<&%%!+&02(+%!#$;/!.$).<(-&!-2&!E.$.E(;!
<#$%&$%'%!.$!-2&!%<.&$-.9.<!<#EE'$.-/_-2&!least!B&!<($!&[+&<-=NJ!!!!!!!!
\&%.)&%! )&;.7&0(-.#$L! ($! (;-&0$(-&! E&-2#)! 9#0! .)&$-.9/.$1! -2&!
<#$%&$%'%! #+.$.#$! #9! &[+&0-%! .%! -#! '%&! %'0?&/%! ($)! 9.$)! (! 10#'+h%!
d%-(-.%-.<(;e! #0! (?&0(1&! ($%B&0=NK! O&;;W)&?&;#+&)! -2&#0.&%! #$! d-2&!
B.%)#E!#9!<0#B)%e!&[+;(.$!B2/!-2&!(?&0(1&!($%B&0!90#E!(!10#'+!.%!
;.H&;/! -#!7&!E#0&!(<<'0(-&! -2($!E#%-! .$).?.)'(;%! .$! -2(-!10#'+L!($)!
B2/! ;(01&! 10#'+%! )#! 7&--&0! -2($! %E(;;! 10#'+%=Nf! a#0! &[(E+;&L!
%-(-.%-.<(;! 10#'+%! #9! &[+&0-%! 2(?&! 7&&$! %2#B$! -#! %.1$.9.<($-;/!
#'-+&09#0E! .$).?.)'(;! &[+&0-%! #$! +0&).<-.$1! %'<2! '$<&0-(.$! i($)!
<;.E(-&!<2($1&W0&;(-&)j!X'($-.-.&%!(%!-2&!($$'(;!+&(H!0(.$9(;;!0'$#99!
#9! ?(0.#'%! <#'$-0.&%! #0! <2($1&%! .$! -2&! C=D=! &<#$#E/=NM! \/!
<#E+(0.%#$L! )&;.7&0(-.$1! 10#'+%! #$;/! -&$)! -#! )#! (7#'-! (%! B&;;! (%!
-2&.0!(?&0(1&!E&E7&0%!#$!E(H.$1!(<<'0(-&!+0&).<-.#$%L! ($)!$#-!(%!
B&;;!(%!-2&.0!7&%-!E&E7&0%=Nb!
D'0?&/%! ($)! %-(-.%-.<%! (0&! (;%#! 7&--&0! (-! 0&?&(;.$1! -2&! 9';;! 0($1&! #9!
#+.$.#$%! .$! (! 10#'+=! R&;.7&0(-.#$! -&$)%! -#! 0&)'<&! ?(0.($<&L! %.$<&!
)&;.7&0(-.#$%! <($! (E+;.9/! <#1$.-.?&! &00#0%! ($)! #?&0&E+2(%.Y&!
<#EE#$! H$#B;&)1&L! <('%.$1! (! 10#'+! -#! <#$?&01&! #$! (! <#EE#$_
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-2#'12!$#-!$&<&%%(0.;/!(<<'0(-&_($%B&0=N6!\/!%2#B.$1!-2&!).?&0%.-/!
#9!#+.$.#$L!%'0?&/%!<($!.$).<(-&!B2&0&!)&7(-&!%-.;;!&[.%-%!#$!($!.%%'&!
($)!B2&0&!(!<#$%&$%'%!E.12-!&E&01&!.$!-2&!9'-'0&=!
D'0?&/%!($)!%-(-.%-.<%!2(?&!7&&$!'%&)!%'<<&%%9';;/!-#!<#$9.0E!-2(-!(!
<#$%&$%'%! #$! <;.E(-&! <2($1&! &[.%-%! (E#$1! &(0-2! %<.&$-.%-%=! a#0!
&[(E+;&L! .$! 455bL! :&-&0! R#0($! ($)! U(11.&! n&$)(;;! o.EE&0E($!
+#;;&)! SLNJf! &(0-2! %<.&$-.%-%! #$! -2&.0! 7&;.&9%! (7#'-! <;.E(-&! <2($1&`!
65c!%-(-&)! -2(-! -&E+&0(-'0&%!2()! 0.%&$! %.$<&! -2&!Nb55%L! ($)!b4c!
9&;-! ($-20#+#1&$.<!&E.%%.#$%!B&0&!(! %.1$.9.<($-! 9(<-#0V! 0&%+#$)&$-%!
B.-2! %+&<.9.<! &[+&0-.%&! #$! -2&! <;.E(-&! B&0&! &?&$! E#0&! ()(E($-L!
%2#B.$1!$&(0;/!'$($.E#'%!%'++#0-!9#0!7#-2!+0#+#%.-.#$%=45!!!!!!!!
>! %'0?&/! #9! &<#$#E.%-%! B.-2! &[+&0-.%&! #$! <;.E(-&! <2($1&! <#';)!
%.E.;(0;/!<#$9.0E!-2(-!(!<#$%&$%'%!&[.%-%!#$!<&0-(.$!H&/! .%%'&%L!($)!
<#';)!(;%#!2&;+!)&9.$&!-2&!$(-'0&!($)!%.1$.9.<($<&!#9!($/!0&E(.$.$1!
(0&(%!#9!).%(10&&E&$-!#0!'$<&0-(.$-/=!>;;! -2(-! .$9#0E(-.#$!<#';)!7&!
&[-0&E&;/!?(;'(7;&!(%!-2&!C$.-&)!D-(-&%!<#$-.$'&%!-#!<0(9-!.-%!<;.E(-&!
+#;.<.&%=!
The!Need!for!a!Comprehensive!Survey!

T20&&! 1&$&0(;! -/+&%!#9! &<#$#E.%-! %'0?&/%!2(?&!7&&$! <#$)'<-&)!#$!
<;.E(-&!<2($1&L!7'-!$#$&!%'99.<.&$-;/!#0!)&9.$.-.?&;/!)&%<0.7&!(0&(%!#9!
<#$%&$%'%!#0!).%(10&&E&$-=!
a.0%-L! d%'0?&/%e! #9! -2&! &<#$#E.<%! ;.-&0(-'0&! #$! <;.E(-&! <2($1&! (0&!
<#E+;&-&)!7#-2!B2&$!7#).&%!;.H&!8:""!0&?.&B!-2&!;(-&%-!0&%&(0<2!($)!
B2&$! E&-(W($(;/%&%! (0&! <#$)'<-&)! #$! %+&<.9.<! X'&%-.#$%=! a#0!
&[(E+;&L!&<#$#E.%-%!;.H&!@.<2(0)!T#;!2(?&!d%'0?&/&)e!-2&!;.-&0(-'0&!
#$! -2&!%#<.(;! <#%-!#9! <(07#$! -20#'12!E&-(W($(;/%.%L! (?&0(1.$1!#'-!(!
<#;;&<-.#$! #9! .$).?.)'(;! &%-.E(-&%! -#! 1&$&0(-&! (! ?(;'&! -2(-! <#';)! 7&!
-2#'12-!-#!0&+0&%&$-!(!<#$%&$%'%=4N!D'<2!%-').&%!E(H&!($!.$<0&).7;/!
.E+#0-($-!<#$-0.7'-.#$!-#!#'0!'$)&0%-($).$1!#9!B2(-!&<#$#E.%-%!(0&!
-2.$H.$1L! 7'-! 7&<('%&! -2&/! (0&! -.E&! .$-&$%.?&L! -2&/! #9-&$! (0&!
.$90&X'&$-;/!'+)(-&)!($)!-/+.<(;;/!<#?&0!#$;/!#$&!#9!E($/!.E+#0-($-!
&<#$#E.<!.%%'&%=!
D&<#$)L!%#E&!%2#0-L!.$9#0E(;!+#;;%!2(?&!7&&$!<#$)'<-&)L!-/+.<(;;/!?.(!
-2&! .$-&0$&-=! a#0! &[(E+;&L! ]#2$! O2.-&2&()! ($)! T.E! ^(77! 2(?&!
2#%-&)!#+.$.#$!+#;;%!#$!-2&.0!Environmental!Economics!B&7;#1=44!8$!(!
%'0?&/! <#$)'<-&)! ]'$&W]';/! 4556L! O2.-&2&()! ($)! ^(77! (%H&)!
B2&-2&0!0&%+#$)&$-%!B#';)!+0&9&0!(!<(07#$!-([!#0!(!<(+W($)W-0()&!
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E&-2#)!i#9!45S!0&%';-%L!KKc!+0&9&00&)!(!-([L!($)!SKc!+0&9&00&)!<(+W
($)W-0()&j=!T2&.0!%'0?&/!B(%!&WE(.;&)!#'-!-#!NLNSS!&<#$#E.%-%L!($)!
B(%! (;%#! +#%-&)! #$;.$&! i0&%+#$)&$-%! B&0&! (%H&)! -#! .)&$-.9/!
-2&E%&;?&%! (%! &<#$#E.%-%j=! D'<2! #+&$L! B&7W7(%&)! %'0?&/%! (0&!
.$-&0&%-.$1L!7'-!-2&/!(0&!%'7Z&<-!-#!0&%+#$)&$-!7.(%=!P<#$#E.%-%!B.-2!
%-0#$1! #+.$.#$%! #$! <;.E(-&! <2($1&!E(/! 7&!E#0&! ;.H&;/! -#! 0&%+#$)L!
+#-&$-.(;;/! %H&B.$1! -2&! 0&%';-%=! U#0&#?&0L! 7/! -&$).$1! -#! 9#<'%! #$!
#$;/! #$&! .%%'&! (-! (! -.E&L! %'<2! %'0?&/%! <($$#-! 0&?&(;! .$-&0&%-.$1!
<#00&;(-.#$%!7&-B&&$!($%B&0%!#$!(!%&0.&%!#9!X'&%-.#$%=!
a.$(;;/L! ($)! E#%-! .E+#0-($-;/L! -2&! C=D=! l#?&0$E&$-! ><<#'$-(7.;.-/!
*99.<&!il>*j!<#$)'<-&)!(!-2#0#'12!($)!9#0E(;!%'0?&/!#9!Nb!;&().$1!
&<#$#E.%-%!.$!455MW455b=4S!D#E&!#9!l>*h%!H&/!9.$).$1%!.$<;')&`!

! N55c!#9!l>*h%!+($&;.%-%!-2#'12-!"#$10&%%!%2#';)!.E+;&E&$-!
(!E(0H&-W7(%&)!E&<2($.%E!-#!<#$-0#;!&E.%%.#$%!($)!+;(<&!(!
+0.<&! #$! <(07#$V! (! E(Z#0.-/! +0&9&00&)! (-! ;&(%-! +(0-.(;!
('<-.#$.$1!#9!(;;#B($<&%!'$)&0!(!<(+W($)W-0()&!%/%-&E=!

! b6c!#9! l>*h%! +($&;.%-%! 9&;-! -2&!C$.-&)! D-(-&%! %2#';)! (<-! (%!
%##$! (%! +#%%.7;&L! 0&1(0);&%%! #9! (<-.#$%! -(H&$! 7/! #-2&0!
<#'$-0.&%=!

! Mbc! #9! l>*h%! +($&;.%-%! 9&;-! E#)&0(-&;/! <&0-(.$! -2(-! -2&!
7&$&9.-%!#9!(<-.#$!B#';)!#'-B&.12!<#%-%=!

! Mbc!#9!l>*h%! +($&;.%-%! 9&;-! -2&! +0.<&! %&-! #$! <(07#$!).#[.)&!
&E.%%.#$%! iB2.<2L! .)&(;;/L! %2#';)! 7&! &X'(;! -#! -2&! )(E(1&%!
.E+#%&)! 7/! &E.%%.#$%j! %2#';)! 7&! '$)&0! k45! +&0! -#$V! #$;/!
NMc!9&;-!-2&!+0.<&!%2#';)!7&!#?&0!k45=4J!

! l>*h%! +($&;.%-%! 9&;-! -2(-! (?#.).$1! )(E(1&%! ;.H&! 9;##).$1L!
%+&<.&%!;#%%L!($)!2&(;-2!&99&<-%!B#';)!7&!-2&!E#%-!.E+#0-($-!
7&$&9.-! #9! (<-.#$V! 0&)'<.$1! -2&! 0.%H! #9! &[-0&E&L! .00&?&0%.7;&!
&?&$-%!B(%!-2&!%&<#$)WE#%-!.E+#0-($-!7&$&9.-!#9!(<-.#$=!

! l>*h%! +($&;.%-%! %(.)! -2&! <2#.<&! #9! (! ).%<#'$-! 0(-&! B(%! -2&!
E#%-! .E+#0-($-! (%%'E+-.#$! '$)&0;/.$1! -2&.0! &<#$#E.<!
E#)&;%V!+($&;.%-%!.)&$-.9.&)!.)&(;!).%<#'$-!0(-&%!.$!-2&!0($1&!
#9!5WKc=!

T2&%&!(0&!$#-(7;&!0&%';-%L!($)!-2.%!:#;.</!\0.&9!(--&E+-%!-#!7'.;)!#$!
-2&EL! .E+0#?.$1! (<<'0(</! ($)! <0&).7.;.-/=! T#! 7&1.$L! l>*h%! %'0?&/!
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B(%! <#$)'<-&)!+0.$<.+(;;/! 90#E! ]';/! -#!F#?&E7&0! #9! 455ML!E(H.$1!
.-%! 0&%';-%! #?&0! -B#! /&(0%! #;)=4K! *'0! %<.&$-.9.<! '$)&0%-($).$1! #9!
<;.E(-&!<2($1&!<#$-.$'&%!-#!.E+0#?&!(-!(!0(+.)!+(<&L4f!($)!-B#W/&(0W
#;)!)(-(!.%!<&0-(.$;/!(;0&()/!.$!$&&)!#9!($!'+)(-&=!
>!E#0&! %.1$.9.<($-! %2#0-<#E.$1!B(%! -2(-!l>*!<2#%&! -#! %'0?&/!#$;/!
Nb!&[+&0-%!i4K!B&0&!.$.-.(;;/!<#$-(<-&)jL!(;;!%&;&<-&)!.$!+(0-!9#0!-2&.0!
(99.;.(-.#$! B.-2! C=D=W7(%&)! .$%-.-'-.#$%=4M! T2&! %-(-.%-.<(;! ($%B&0%! #9!
%E(;;!10#'+%!(0&!$#-!(%!0#7'%-!(%!-2#%&!#9!;(01&0!10#'+%=4b!D.E.;(0;/L!
7/! 9#<'%.$1! #$! (! 9&BL! C=D=W(99.;.(-&)! &<#$#E.%-%L! l>*h%! %'0?&/! B(%!
$#-! 0&+0&%&$-(-.?&! #9! -2&! B.)&! ?(0.&-/! #9! #+.$.#$%! -2(-! E(/! &[.%-!
(E#$1! &[+&0-! &<#$#E.%-%! B#0;)B.)&=! >;%#L! )&%+.-&! -2&! (++;.<(-.#$!
($)! ).%<;#%'0&! #9! %#E&! 1&$&0(;! %&;&<-.#$! <0.-&0.(L46! ';-.E(-&;/! .-! .%!
'$<;&(0! B2/! -2&%&! &<#$#E.%-%! ($)! $#-! #-2&0%! B&0&! <2#%&$L! B2.<2!
0&)'<&%!-2&!-0($%+(0&$</!($)!0&+&(-(7.;.-/!#9!-2&!%'0?&/=!
T2&! %E(;;! %(E+;&! %.Y&! <#';)! 7&! &%+&<.(;;/! .E+#0-($-!B2&0&_(%! .$!
-2.%! <(%&_0&%+#$)&$-%! (0&! H$#B$! -#! &(<2! #-2&0! ($)! #9-&$! B#0H!
<;#%&;/! -#1&-2&0=!T2&! -2&#0/!#9!%-(-.%-.<(;!($%B&0%!(%%'E&%! -2(-! -2&!
<2($<&!($/!#$&!10#'+!E&E7&0!.%!B0#$1!.%!%-(-.%-.<(;;/!'$0&;(-&)!-#!
-2&! <2($<&! -2(-! #-2&0! 10#'+! E&E7&0%! (0&! B0#$1V! 7'-! B2&0&!
0&%+#$)&$-%! H$#B! &(<2! #-2&0L!B#0H! -#1&-2&0L! ($)!E(/! -2.$H! (;.H&L!
-2.%!(%%'E+-.#$!E(/!$#!;#$1&0!2#;)!-0'&=S5!
a.$(;;/L! -2&! +(0-.<';(0! %'0?&/! E&-2#)! '-.;.Y&)! 7/! l>*! 0&+;.<(-&%!
%#E&!#9!-2&!+0#7;&E(-.<!9&(-'0&%!#9!(!)&;.7&0(-.?&!E#)&;=!l>*!'%&)!(!
E#).9.&)! dR&;+2.! E&-2#)Le! <#$%.%-.$1! #9! -B#! 0#'$)%! #9! #$;.$&!
X'&%-.#$$(.0&%=SN! T2.%! E&-2#)#;#1/! 1&$&0(;;/! 0&+0&%&$-%! ($!
.E+0#?&E&$-! #$! -/+.<(;! )&;.7&0(-.?&! (++0#(<2&%=S4! \'-L! (%! l>*!
0&().;/!()E.-%L!d-2.%!(++0#(<2!(;;#B&)!9#0!-2&!+($&;.%-%!-#!0&&?(;'(-&!
-2&.0! #0.1.$(;! 0&%+#$%&%! .$! ;.12-! #9! -2&! 0&%+#$%&%! #9! -2&! B2#;&!
10#'+=eSS!D'<2!(!E&-2#)#;#1/!<#';)!.$<0&(%&!-2&!+#-&$-.(;!9#0!&00#0W
+0#)'<.$1! &99&<-%! ;.H&! d($<2#0%e! #0! #-2&0! %/E+-#E%! #9! )&;.7&0(-.?&!
10#'+!)/$(E.<%=!
8$!%2#0-L!l>*!)&E#$%-0(-&)!-2&!?(;'&!-2(-!($!&<#$#E.%-!%'0?&/!<($!
())!-#!-2&!<;.E(-&!<2($1&!)&7(-&=!T2.%!:#;.</!\0.&9! -0.&%!-#!-(H&!-2&!
$&[-! %-&+! -#B(0)! '$<#?&0.$1! -2&! <#$%&$%'%! ?.&B!#9! &<#$#E.%-%! #$!
<;.E(-&!<2($1&=!
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!
!
!
!

Survey!Design!
!
!
O&! %'0?&/&)! 4b6! #9! -2&!B#0;)h%! -#+! &<#$#E.%-%!B.-2! &[+&0-.%&! #$!
<;.E(-&! <2($1&=! O&! %&$-! -2&E! (! 9#<'%&)! %'0?&/! #9! N4! X'&%-.#$%!
)&%.1$&)! 7#-2! -#! &;.<.-! <#$%&$%'%! 9.$).$1%! ($)! -#! .)&$-.9/! (0&(%! #9!
).%(10&&E&$-=!O&! 0&<&.?&)! NJJ! <#E+;&-&)! %'0?&/%L! 9#0! (! 0&%+#$%&!
0(-&!#9!$&(0;/!K5c=!
Designing!a!Focused!Survey!

T2&! X'&%-.#$%! B&0&! )&%.1$&)! -#! (<<#E+;.%2! -20&&! +'0+#%&%=! a.0%-L!
-2&/! B&0&! )&%.1$&)! -#! &;.<.-! <#$%&$%'%! 9.$).$1%`! X'&%-.#$%! 9(;;.$1!
B.-2.$! &<#$#E.%-%h! <#E+&-&$<&! #$! B2.<2! -2&0&! .%! B.)&%+0&()!
(10&&E&$-=! D&<#$)L! -2&/! B&0&! )&%.1$&)! -#! .)&$-.9/! (0&(%! B2&0&!
&<#$#E.%-%!)#!$#-!(10&&=! 8$! -2&%&!(0&(%L!)&7(-&! .%!#$1#.$1L!($)! -2&!
&<#$#E.<!+0#9&%%.#$!(%!(!B2#;&!<($$#-!/&-!1.?&!(!<#$%&$%'%!($%B&0=!
T2.0)L! -2&! %'0?&/! B(%! )&%.1$&)! -#! &;.<.-! (! 0($1&! #9! &<#$#E.<(;;/!
d(<<&+-(7;&e! ($%B&0%! 9#0! <&0-(.$! ?(;'&%`! -2(-! .%L! B2.;&! -2&! %'0?&/!
<($$#-!1.?&!(!%.$1;&!($%B&0L!.-!<($!;(/!#'-!0($1&%!#9!($%B&0%=!!
O&!%'0?&/&)!&<#$#E.%-%!#$!-2&!9#;;#B.$1!-#+.<%`!

! -2&!X'(;.-(-.?&!($)!X'($-.-(-.?&!0.%H%!#9!<;.E(-&!<2($1&!-#!-2&!
C=D=!($)!1;#7(;!&<#$#E.&%!iX'&%-.#$%!NW4L!bW6jV!

! -2&! ).%-0.7'-.#$! #9! -2&! 7'0)&$! #9! <;.E(-&! <2($1&! #$! 9'-'0&!
1&$&0(-.#$%! ?&0%'%! <'00&$-! 1&$&0(-.#$%L! ($)! 2#B! 7&%-! -#!
(<<#'$-!9#0!-2(-!).99&0&$<&!iX'&%-.#$%!SL!N5L!($)!NNjV!

! -2&! &99&<-! #9! '$<&0-(.$-/! (7#'-! <;.E(-&! <2($1&! #$! -2&!
?(;'(-.#$!#9!E.-.1(-.#$!&99#0-%!iX'&%-.#$!JjV!

! -2&!)&%.1$!#9!&E.%%.#$%!<#$-0#;!E&<2($.%E%!iX'&%-.#$%!KWMjV!
($)!
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! B2&-2&0! -2&! C$.-&)! D-(-&%h%! <#EE.-E&$-! -#! &E.%%.#$%!
0&)'<-.#$%! %2#';)! )&+&$)! #$! #-2&0! <#'$-0.&%h! (<-.#$%!
iX'&%-.#$!N4j=!

T2&! 9';;! -&[-! #9! -2&! %'0?&/! .%! .$<;')&)! (%! ($! (++&$).[! -#! -2.%!
)#<'E&$-=!
:0.#0! -#! ).%-0.7'-.$1! -2&! %'0?&/L! B&! <#$)'<-&)! (! %&0.&%! #9! .$-&0$(;!
($)!&[-&0$(;!-&%-%L!-#!2&;+!&$%'0&!-2&!X'&%-.#$%!B&0&!'$(E7.1'#'%L!
($)!B&!E()&!%&?&0(;!<2($1&%!-#!7#-2!<#$-&$-!($)!9#0E(-!-#!.E+0#?&!
-2&!X'&%-.#$%h!<;(0.-/=!
F&?&0-2&;&%%L! %&?&0(;! 0&%+#$)&$-%! &[+0&%%&)! <#$<&0$%! (7#'-! -2&!
%'0?&/=!T2&!9.0%-!<#$<&0$!B(%!-2(-!-2&!X'&%-.#$%!B&0&!-##!9#<'%&)!#$!
-2&!C$.-&)!D-(-&%=!>%!#$&!&<#$#E.%-!B2#!0&9'%&)!-#!+(0-.<.+(-&!+'-!.-L!
d/#'!(0&!$#-!+.<H.$1!'+!-2&!7.11&0!+.<-'0&e!#9!-2&!.E+(<-%!#9!<;.E(-&!
<2($1&! #$! #-2&0! &<#$#E.&%=! D&?&0(;! 0&%+#$)&$-%! (01'&)! -2(-! -2&!
X'&%-.#$%!B&0&! -##! %.E+;&! -#! (<<'0(-&;/! <(+-'0&! -2&! <#E+;&[.-/! #9!
<;.E(-&! <2($1&! #0! -2(-! %+&<.9.<! X'&%-.#$%! <#';)! $#-! 7&! ($%B&0&)=!
O2&$!(%H&)!(7#'-!-2&!%#<.(;!<#%-!#9!<(07#$L!#$&!0&%+#$)&$-!0&+;.&)`!
dF#!#$&!H$#B%L!.$<;').$1!E&=e!T2&%&!0&%+#$%&%!0&9;&<-!-2&!10&(-!)&(;!
#9! '$<&0-(.$-/! 0&1(0).$1! %#E&! #9! -2&! .%%'&%! <#$%.)&0&)! .$! -2.%!
%'0?&/=! T2&0&!B(%! (;%#! <#$<&0$! -2(-! -2&!B#0).$1! #9! #'0! X'&%-.#$%!
B(%! -##! <#$%&0?(-.?&! ($)! B#';)! ;&()! '%! -#! -2&! 9(;%&! <#$<;'%.#$_
7(%&)! +'0&;/! #$! d-2&! B(/! -2&! X'&%-.#$%! (0&! B0.--&$e_-2(-!
d&<#$#E.%-%! %(/! <;.E(-&! <2($1&! .%! $#-! (! +0#7;&E=e! O2.;&! B&!
(++0&<.(-&!($)!(<H$#B;&)1&!%'<2!<#$<&0$%L!B&!7&;.&?&!-2&!0&%';-%!#9!
#'0!%'0?&/!(0&!?(;.)!($)!'%&9';=!
Selection!of!Respondents!!
O&!B&0&! <(0&9';! -#! .)&$-.9/! (! +##;! #9! +#-&$-.(;! 0&%+#$)&$-%! 70#()!
&$#'12!-#!+0#)'<&!0#7'%-!0&%';-%! -2(-!0&+0&%&$-&)!-2&!9';;!0($1&!#9!
?.&B+#.$-%L!7'-!(;%#!9#<'%&)!&$#'12!-#!.$<;')&!#$;/!-0'&!&[+&0-%!#$!
-2&! &<#$#E.<%! #9! <;.E(-&! <2($1&=!O&! %-(0-&)! 7/! <#E+.;.$1! (! ;.%-! #9!
&<#$#E.%-%!B2#!2()!+'7;.%2&)!($!(0-.<;&!0&;(-.$1!-#!<;.E(-&!<2($1&L!
70#();/! )&9.$&)LSJ! .$! (! ;&().$1! &<#$#E.<%! +'7;.<(-.#$! .$! -2&! ;(%-!
9.9-&&$! /&(0%=! O&! )&9.$&)! ;&().$1! +'7;.<(-.#$%! (%! +'7;.<(-.#$%!
0($H.$1!.$!-2&!-#+!-B&$-/W9.?&!&<#$#E.<%!Z#'0$(;%=SK!O&!<#$)'<-&)!(!
-2#0#'12! %&(0<2! #9! &(<2! Z#'0$(;! 9#0! (0-.<;&%! -2(-L! (%! &?.)&$-! 90#E!
-2&.0! -.-;&%! ($)!(7%-0(<-%L! %.1$.9.<($-;/!).%<'%%&)! -2&!7&$&9.-%L! <#%-%L!
#0! '$<&0-(.$-.&%! #9! <;.E(-&! +#;.<.&%V! (++;.&)! #0! <0.-.<.Y&)! (! <;.E(-&!
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E#)&;V! #0! &[+;#0&)! -2&! <#%-%! #9! <;.E(-&! <2($1&! (%! 0&;&?($-! -#! -2&!
&<#$#E.<%! #9! &$&01/L! $(-'0(;! 0&%#'0<&%L! (10.<';-'0&L! ($)! #-2&0!
).%<.+;.$&%=! T2&!+(+&0%! +'7;.%2&)!7/! -2&! &<#$#E.%-%! .$! #'0! %(E+;&!
-&$)&)! -#! 7&! &[-0&E&;/! (<()&E.<! ($)! <#$<&0$&)! B.-2! )&-(.;%! #9!
&<#$#E.<!-2&#0/!#0!%-(-.%-.<(;!E#)&;%V!-2&/!B&0&!$#-!+#;.-.<(;!+.&<&%L!
($)! -2&/! <($$#-! 7&! &(%.;/! <;(%%.9.&)! (%! ()?#<(-.$1! &.-2&0! 9#0! #0!
(1(.$%-!<;.E(-&!<2($1&!;&1.%;(-.#$=!
*'0! ;.-&0(-'0&! 0&?.&B! .$.-.(;;/! 0&?&(;&)! SN4! ('-2#0%! B2#! 9.-! #'0!
%&;&<-.#$! <0.-&0.(=! D#E&! #9! -2&! &[+&0-%! B&! .)&$-.9.&)! B&0&! ;(-&0!
0&E#?&)!90#E!#'0!;.%-!#9!+#-&$-.(;!0&%+#$)&$-%L!(%!%#E&!('-2#0%!2()!
).&)!%.$<&!+'7;.<(-.#$!#9!-2&.0!B#0HL!($)!%#E&!<#';)!$#-!7&!;#<(-&)=!
8$! ()).-.#$L! B&! &[<;')&)! 0&%+#$)&$-%! B2#! (99.0E(-.?&;/! 0&Z&<-&)!
.)&$-.9.<(-.#$! (%! &<#$#E.%-%L! #0! B2#! %-(-&)! -2(-! -2&/! $#! ;#$1&0!
B#0H&)! .$! -2&!(0&(=! !O.-2! -2&%&!('-2#0%! 0&E#?&)L! -2&! -#-(;!+##;!#9!
&[+&0-%!B(%!4b6=Sf!
O&! 9&&;! <#$9.)&$-! -2(-! -2&! ('-2#0%! .)&$-.9.&)! (0&! &[+&0-%! .$!
&<#$#E.<%!0&;(-&)!-#!<;.E(-&!<2($1&L!($)!(;%#!(0&!0&+0&%&$-(-.?&!#9!(!
0($1&! #9! #+.$.#$%=! a#0! &[(E+;&L! &<#$#E.%-%! 0&<&.?.$1! -2&! %'0?&/!
.$<;')&)! 7#-2! ('-2#0%! B2#! +0#+#%&)! ($! &<#$#E.<! E#)&;! -2(-!
+0&).<-&)! (! +#-&$-.(;;/! +#%.-.?&! &99&<-! #$! 1;#7(;! (10.<';-'0&! 90#E!
<;.E(-&!<2($1&L!(%!B&;;!(%!('-2#0%!B2#!%'7%&X'&$-;/!<0.-.<.Y&)!-2(-!
E#)&;! ($)! (++0#(<2=SM! 8$! #-2&0! B#0)%L! #'0! +##;! #9! +#-&$-.(;!
0&%+#$)&$-%!.$<;')&)!&[+&0-%!#$!7#-2!%.)&%!#9!.E+#0-($-!)&7(-&%=!!
F&(0;/! 2(;9! #9! -2&! &[+&0-%! B&! .)&$-.9.&)! iNSN! ('-2#0%! #'-! #9! 4b6!
-#-(;j!2()!7&&$!+'7;.%2&)!#$;/!.$!-2&!4K-2W0($H&)!&<#$#E.<%!Z#'0$(;L!
-2&!Journal!of!Environmental!Economic!Management!id]PPUejL!B2.<2!
.%!(!%+&<.(;.%-!&$?.0#$E&$-(;!+'7;.<(-.#$=!8$!#0)&0!-#!&$%'0&!-2&!;(01&!
$'E7&0! #9! ('-2#0%! +'7;.%2&)! .$! (! %.$1;&! Z#'0$(;! B#';)! $#-! %H&B!
0&%';-%L!B&!%&+(0(-&)!0&%+#$)&$-%!.$-#!-2#%&!B2#!X'(;.9.&)!7&<('%&!
#9!(!+'7;.<(-.#$!.$!-2&!-#+!4J!Z#'0$(;%!id"(-&1#0/!Nej!($)!-2#%&!B2#!
X'(;.9.&)! 7&<('%&! #9! (! +'7;.<(-.#$! .$! ]PPU! id"(-&1#0/! 4ej=!
P<#$#E.%-%!B2#!2()!+'7;.%2&)! .$!E';-.+;&! Z#'0$(;%! .$<;').$1! ]PPU!
B&0&!+;(<&)!.$!"(-&1#0/!N=!O2&$!B&!;(-&0!<#E+(0&)!-2&!0&%';-%!90#E!
-2&! -B#! 10#'+%L! B&! 9#'$)! -2(-! -2&! -B#! +#+';(-.#$%! ).)! $#-! ).99&0!
E(0H&);/=Sb!!!
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Survey!Administration!

O&! ()E.$.%-&0&)! -2&! %'0?&/! #$;.$&! '%.$1! l##1;&! a#0E%L! %#;.<.-.$1!
0&%+#$%&%! 90#E! "(-&1#0/! N! ($)! "(-&1#0/! 4! %&+(0(-&;/V! 0&%+#$%&%!
90#E!-2&!-B#!<(-&1#0.&%!B&0&!%&10&1(-&)=!@&%+#$)&$-%!B&0&!.$.-.(;;/!
<#$-(<-&)!7/!&WE(.;L!.$9#0E.$1!-2&E!#9!-2&!0&(%#$!9#0!-2&.0!%&;&<-.#$!
($)!+'0+#%&!#9!-2&!%'0?&/L!($)!(%H.$1!-2&E!-#!<#E+;&-&!-2&!%'0?&/=!
T2&!%'0?&/!.$<;')&)!-B&;?&!X'&%-.#$%!($)!-##H!(7#'-!9.?&!E.$'-&%!-#!
<#E+;&-&=!@&%+#$)&$-%!B&0&!(%%'0&)!-2(-!.$).?.)'(;!($%B&0%!B#';)!
0&E(.$!<#$9.)&$-.(;L!($)!-2&!%'0?&/!).)!$#-! .$<;')&!($/! ! .)&$-.9/.$1!
.$9#0E(-.#$! -2(-!B#';)! (;;#B! '%! -#! -0(<H!B2.<2! 0&%+#$)&$-%! ;&9-! (!
+(0-.<';(0! ($%B&0L! #0! &?&$! .9! (! 1.?&$! &<#$#E.%-! .$! -2&! %(E+;&!
0&%+#$)&)! -#! -2&!%'0?&/=!T2'%L!(;;! 9#;;#BW'+!<#EE'$.<(-.#$%!i%'<2!
(%!<(;;%!($)!0&E.$)&0!&WE(.;%j!B&0&!%&$-!-#!&?&0/#$&!.$!-2&!%(E+;&L!
&?&$!-2#%&!B2#!E.12-!2(?&!(;0&()/!0&%+#$)&)=!!
\&<('%&! -2&! %'0?&/! <#$<&$-0(-&)! #$! (! <(0&9';;/! -(01&-&)L! 2.12W
X'(;.-/! +#+';(-.#$L! B&! B&0&! (7;&! -#! -(H&! ()?($-(1&! #9! -2&! %E(;;!
%(E+;&!%.Y&!($)!7##%-!#'0!0&%+#$%&!0(-&=!O&!&[+&$)&)!(!10&(-!)&(;!
#9! &99#0-! -#! 9.$)! -2&! .$).?.)'(;%! .$! #'0! -(01&-! +#+';(-.#$L! %2(0&! -2&!
X'&%-.#$$(.0&! B.-2! -2&EL! ($)! &$<#'0(1&! -2&E! -#! <#E+;&-&! -2&!
%'0?&/=!>9-&0!-2&!%'0?&/!2()!7&&$!.$!-2&!9.&;)!#$&!B&&HL!B&!<#$-(<-&)!
&?&0/#$&!.$!-2&!%(E+;&!7/!+2#$&!($)!(;%#!%&$-!(!0&E.$)&0!&WE(.;=!!!
T2&! %'0?&/! B(%! %&$-! -#! 4b6! &<#$#E.%-%! .$! -#-(;L! #9! B2.<2! NJJ!
0&%+#$)&)L!1&$&0(-.$1!(!J6=bc!0&%+#$%&!0(-&=!iT2&!0&%+#$%&!0(-&!9#0!
"(-&1#0/! N! B(%! Kf=KcL! ($)! -2&! 0&%+#$%&! 0(-&! 9#0! "(-&1#0/! 4! B(%!
JJ=Sc=j!T2.%!%-0#$1!0&%+#$%&!0(-&!.%!;.H&;/!(!9'$<-.#$!#9!#'0!&99#0-%!-#!
.)&$-.9/!($)! -(01&-!(! %&;&<-! %(E+;&!#9!&[+&0-%L! (%!B&;;!(%!#'0!'%&!#9!
9#;;#BW'+!<#EE'$.<(-.#$%=!T2&!E(01.$!#9!&00#0!B(%!0&;(-.?&;/!%E(;;L!
B.-2! $#! E(01.$! #9! &00#0! 10&(-&0! -2($! =Kc=S6! ! 8$! ()).-.#$L! -2&! 2.12!
0&%+#$%&!0(-&!2&;+%!0&)'<&!<#$<&0$%!(7#'-!0&%+#$)&$-!7.(%=J5!
!
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!
!
!
!

Results!
!
!
T2&!%'0?&/!9#'$)!<#$%&$%'%!#$!%&?&0(;!H&/!X'&%-.#$%`!

! ";.E(-&!<2($1&!+#%&%!0.%H%!-#!-2&!C=D=!($)!1;#7(;!&<#$#E.&%V!
! D&?&0(;!)#E&%-.<!&<#$#E.<!%&<-#0%L!E#%-!$#-(7;/!(10.<';-'0&L!

B.;;!7&!$&1(-.?&;/!(99&<-&)V!
! C$<&0-(.$-/! (7#'-! <;.E(-&! <2($1&! .$<0&(%&%! -2&! ?(;'&! #9!

(<-.#$V!!
! T2&! C$.-&)! D-(-&%! %2#';)! ()#+-! E(0H&-W7(%&)! E&<2($.%E%!

9#0! 0&)'<.$1! &E.%%.#$%L! -2#%&! E&<2($.%E%! B.;;! <0&(-&!
.$<&$-.?&%! 9#0! &99.<.&$</! ($)! <;&($! &$&01/L! ($)! (;;#B($<&%!
%2#';)!7&!('<-.#$&)!0(-2&0!-2($!1.?&$!(B(/V!($)!

! T2&! C$.-&)! D-(-&%! %2#';)! Z#.$! (! 1;#7(;! 0&1.E&! -#! 0&)'<&!
&E.%%.#$%L!B.-2! (!E(Z#0.-/! #9! &<#$#E.%-%! %(/.$1! -2&! C$.-&)!
D-(-&%! %2#';)! <#EE.-! -#! &E.%%.#$%! 0&)'<-.#$%! 0&1(0);&%%! #9!
#-2&0!<#'$-0.&%h!(<-.#$%=!!!!

T2&! %'0?&/! (;%#! 9#'$)! -2(-! -2&0&! .%! $#! <#$%&$%'%! -2(-! -2&! 9'-'0&!
<#%-%!($)!7&$&9.-%!#9!<;.E(-&!<2($1&!+#;.</!%2#';)!7&!).%<#'$-&)!(-!(!
<#$%-($-!0(-&L!B.-2!($!&X'(;!$'E7&0!%(/.$1!-2(-!(;-&0$(-.?&!).%<#'$-!
E&-2#)#;#1.&%! %2#';)!7&!'%&)L! ($)!(! %.1$.9.<($-!+&0<&$-(1&! %-(-.$1!
-2(-! (;-&0$(-.?&! E#0(;! .$X'.0&%! B&0&! -2&! E#%-! (++0#+0.(-&! B(/! -#!
(++0#(<2!.$-&01&$&0(-.#$(;!X'&%-.#$%=!!
Economic!Risks!and!Uncertainties!

P<#$#E.%-%! #?&0B2&;E.$1;/! (10&&)! -2(-L! 7(%&)! #$! -2&!E#%-! 0&<&$-!
%<.&$-.9.<! #+.$.#$L! <;.E(-&! <2($1&! +0&%&$-%! d%.1$.9.<($-! 0.%H%! -#!
.E+#0-($-! %&<-#0%! .$! -2&! C=D=! ($)! 1;#7(;! &<#$#E/=eJN! T2&%&! 0&%';-%!
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%2#B! -2(-! E#%-! &[+&0-! &<#$#E.%-%! 7&;.&?&! -2(-! <;.E(-&! <2($1&!
+0&%&$-%!(!<;&(0!)($1&0L!)&%+.-&!;.$1&0.$1!'$<&0-(.$-.&%!0&1(0).$1!-2&!
&[(<-!%+&&)!($)!%&?&0.-/!#9!1;#7(;!B(0E.$1=!!
!
! !

!
!
!
!

!
!
!
!
!
!
!
T20&&! X'(0-&0%! #9! 0&%+#$)&$-%! (;%#! 9&;-! -2(-! -2&! '$<&0-(.$-/!
0&1(0).$1! <;.E(-&! <2($1&! increases! -2&! ?(;'&! #9! -(H.$1! (<-.#$! -#!
<#$-0#;! &E.%%.#$%=J4! U($/! %<.&$-.%-%! ($)! &<#$#E.%-%! 7&;.&?&! -2(-!
<;.E(-&!<2($1&!<(00.&%! -2&!0.%H!#9!<&0-(.$!&?&$-%! -2(-_&?&$!-2#'12!
-2&/! 2(?&! (! ;#B! +0#7(7.;.-/! #9! #<<'00.$1_B#';)! .E+#%&!
<(-(%-0#+2.<! <#%-%! .9! -2&/! <#E&! -#!+(%%=! a#0! &[(E+;&L! -2&0&!E(/!7&!
<&0-(.$! -&E+&0(-'0&! d-.++.$1! +#.$-%Le! B2&$! -2&! &$?.0#$E&$-(;!
<#$%&X'&$<&%!#9!1;#7(;!B(0E.$1!B.;;! -2&E%&;?&%!7&1.$! -#! 0&.$9#0<&!
<;.E(-&! <2($1&=! :#;(0! .<&! <'00&$-;/! 0&9;&<-%! 2&(-! (B(/! 90#E! -2&!
+;($&-h%!%'09(<&V!.9!-2(-!.<&!E&;-%!(%!-&E+&0(-'0&!0.%&%L!E#0&!2&(-!B.;;!
7&!(7%#07&)!7/!$&B;/!&[+#%&)!;($)!($)!B(-&0L!-2&0&7/!)0(E(-.<(;;/!
%+&&).$1! '+! 1;#7(;! B(0E.$1=JS! D'<2! <#$%&X'&$<&%! B#';)! 7&!
.00&?&0%.7;&! #?&0! 0&;&?($-! -.E&! %<(;&%=! O2&$! <#$%&X'&$<&%! (0&!
.00&?&0%.7;&L! -2&0&! .%! (! ?(;'&! -#! +0&%&0?.$1! #+-.#$%! .$! -2&! 9(<&! #9!
'$<&0-(.$-/L!($)!-2&#0/!+0&).<-%!0(-.#$(;!(<-#0%!B.;;!7&!B.;;.$1!-#!+(/!
(! +0&E.'E! -#! +0&%&0?&! -2&! #+-.#$! -#! (?#.)! ($! .00&?&0%.7;&L!
<(-(%-0#+2.<! E.%-(H&=JJ! *'0! %'0?&/! <#$9.0E%! -2(-! E#%-! &[+&0-!

The!environmental!effects!of!greenhouse!gas!emissions,!as!described!by!
leading! scientific!experts,! create! significant! risks! to! important! sectors!of!
the!United!States!and!global!economy.
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&<#$#E.%-%!)#!7&;.&?&!-2(-!'$<&0-(.$-/!(7#'-!-2&!%+&&)!($)!%&?&0.-/!
#9!<;.E(-&!<2($1&!.$<0&(%&%!-2&!?(;'&!#9!+0&<('-.#$(0/!(<-.#$%=!
P?&$!0&%+#$)&$-%!B2#!).)!$#-!(10&&!-2(-!<;.E(-&!<2($1&!+0&%&$-&)!
&<#$#E.<!0.%H%!9&;-!-2&!'$<&0-(.$-/!.$<0&(%&)!-2&!?(;'&!#9!0&1';(-.#$=!
JSc!#9!0&%+#$)&$-%!B2#!(10&&L!).%(10&&)L!#0!B&0&!$&'-0(;!(7#'-!-2&!
0.%H%! #9! <;.E(-&! <2($1&! (;;! (10&&)! -2(-! '$<&0-(.$-/! .$<0&(%&)! -2&!
?(;'&!#9!<#$-0#;%=!^#B&?&0L!B2.;&!SJc!#9!-2#%&!B2#!-2#'12-!<;.E(-&!
<2($1&!B(%! (! -20&(-! strongly! (10&&)! -2(-!'$<&0-(.$-/! .$<0&(%&)! -2&!
?(;'&! #9! <#$-0#;%L! #$;/! 44c! #9! -2#%&! B2#! ).)! $#-! 7&;.&?&! <;.E(-&!
<2($1&!+#%&)! (! 0.%H! strongly! (10&&)! -2(-! '$<&0-(.$-/! .$<0&(%&)! -2&!
?(;'&!#9!<#$-0#;%=!
Impact!on!Economic!Sectors!

!
!
!
!
!
!
!
!
!
!
!
O.-2! 0&1(0)! -#! -2&! &99&<-%! #9! <;.E(-&! <2($1&! #$! %+&<.9.<! &<#$#E.<!
%&<-#0%L!X'&%-.#$%!(7#'-!(10.<';-'0&!2(?&!7&&$!#9!+(0-.<';(0!.$-&0&%-!
-#! )&<.%.#$E(H&0%=! D#E&! 2(?&! (01'&)! -2(-! <;.E(-&! <2($1&! B.;;!
2&;+_#0!(-!;&(%-!$#-!2'0-_-2&!C=D=!(10.<';-'0(;!%&<-#0LJK!($)!%&?&0(;!
D&$(-#0%! 2(?&! <0.-.<.Y&)! ;&1.%;(-.?&! +0#+#%(;%! #$! <;.E(-&! <2($1&!
7&<('%&! -2&/! 9&&;! C=D=! (10.<';-'0&! E.12-! 2(?&! E#0&! -#! 1(.$! '$)&0!
<;.E(-&! <2($1&! -2($! '$)&0! <(+W($)W-0()&! ;&1.%;(-.#$=Jf! ^#B&?&0L!
B2&$!(%H&)L!bfc!#9!0&%+#$)&$-!&<#$#E.%-%!-2#'12-!(10.<';-'0&!.%!(-!
0.%H!90#E!<;.E(-&!<2($1&=!!

The! following! domestic! economic! sectors! are! likely! to! be! negatively!
affected!by!climate!change.!
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T2&! 0&%+#$%&%! .$).<(-&! -2(-! &[+&0-! &<#$#E.%-%! 7&;.&?&! -2(-! -2&!
)(E(1&%! 90#E! <;.E(-&! <2($1&! <#';)! 7&! <#$<&$-0(-&)! .$! (! 9&B!
&<#$#E.<!%&<-#0%L!7'-!-2#%&!%&<-#0%!E(H&!'+!(!%.1$.9.<($-!90(<-.#$!#9!
-2&!-#-(;!C=D=!&<#$#E/=JM!!
U.S.!Policy!Design!and!International!Coordination!

P[+&0-!&<#$#E.%-%!$&(0;/!'$($.E#'%;/!(10&&)!-2(-!+;(<.$1!(!-([!#$!
10&&$2#'%&! 1(%! &E.%%.#$%! #0! <(++.$1! -2&E! B.;;! &$<#'0(1&! &$&01/!
&99.<.&$</! ($)! <;&($! &$&01/! )&?&;#+E&$-=! 6bc! #9! 0&%+#$)&$-!
&<#$#E.%-%! 7&;.&?&)! -2(-! +0.<.$1! <(07#$! B.;;! ;&()! -#! .$<0&(%&)!
.$<&$-.?&%! 9#0! d&$&01/! &99.<.&$</! ($)! -2&! )&?&;#+E&$-! #9! ;#B&0W
<(07#$! &$&01/! +0#)'<-.#$Le! B.-2! fMc! %-0#$1;/! (10&&.$1=! ! T2(-!
.;;'%-0(-&%!-2&!%-0#$1!<#$%&$%'%!(0#'$)!-2&!d-&[-7##He!.$-'.-.#$!-2(-!
($! &99.<.&$-! -##;! -#! <#E7(-! )(E(1&%! 90#E! +#;;'-.#$! .%! -#! +0.<&! -2&!
)(E(1&%!.$-#!-2&!E(0H&-=!
!
!
!
!
!
!
!
!
!
!
!
!
F&(0;/! (;;! 0&%+#$)&$-%_64c_(;%#! (10&&)! #0! %-0#$1;/! (10&&)! -2(-!
E(0H&-W7(%&)! E&<2($.%E%L! (%! #++#%&)! -#! <#EE($)W($)W<#$-0#;!
(++0#(<2&%L!(0&!-2&!+0&9&00&)!B(/!-#!<'-!10&&$2#'%&!1(%!&E.%%.#$%!
($)! +;(<&! (! +0.<&! #$! <(07#$=! >%! %'<2L! E#%-! &<#$#E.%-%! B#';)!
%'++#0-! -2&! <(+W($)W-0()&! %-0'<-'0&! +0#+#%&)! 7/! -2&! E(.$!
;&1.%;(-.?&!#+-.#$%!$#B!+&$).$1!7&9#0&!"#$10&%%=!

Placing!a!“price!on!carbon”!through!a!tax!or!cap"and"trade!system!will!
increase!incentives!for!energy!efficiency!and!the!development!of!lower"
carbon!energy!production.
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^#B&?&0L! %'<2! ;&1.%;(-.?&! +0#+#%(;%! +;($! -#! ).%-0.7'-&! -2&! ?(%-!
E(Z#0.-/! #9! &E.%%.#$%! (;;#B($<&%! 9#0! 90&&L! 0(-2&0! -2($!-20#'12! (!
%/%-&E! #9! ('<-.#$.$1=! bNc! #9! -#+! &<#$#E.%-%! ).%(10&&)! B.-2! -2.%!
<2#.<&V! #$;/! 6c! +0&9&00&)! #0! %-0#$1;/! +0&9&00&)! 90&&! (;;#<(-.#$! #9!
+&0E.-%=! !>$!('<-.#$! .%!E#0&!&99.<.&$-!($)!E#0&!&X'.-(7;&! -2($!90&&!
(;;#<(-.#$%L!%.$<&!($!('<-.#$!<($!0(.%&!0&?&$'&L!(;;#B.$1!"#$10&%%!-#!
).%-0.7'-&! +0#9.-%! 7(<H! -#! ;#BW! ($)! E.));&W.$<#E&! <#$%'E&0%L! -#!
2&;+!#99%&-!.$<0&(%&)!&$&01/!<#%-%=Jb!!
!

!

!

!

!
!
!
!
!
!
!
!
!
!
U($/! ;&().$1!C=D=!)&<.%.#$E(H&0%L! &%+&<.(;;/! -#+!@&+'7;.<($%L!2(?&!
%'11&%-&)!-2&!C$.-&)!D-(-&%!%2#';)!$#-!-(H&!($/!)&<.%.?&!(<-.#$%!#$!
<;.E(-&! <2($1&! '$-.;! (;;! #-2&0! <#'$-0.&%! (0&! <#EE.--&)! -#! %.E.;(0!
(<-.#$%=J6!6J=Jc!#9!&<#$#E.%-%!B#';)!).%(10&&=!T2&/!7&;.&?&!-2(-!-2&!
C$.-&)!D-(-&%!%2#';)!&$1(1&!.$!&E.%%.#$%!0&)'<-.#$%!(-!;&(%-!.9!E#%-!
#-2&0! E(Z#0! &E.--.$1! <#'$-0.&%! )#! (%! B&;;=! *$;/! N! 0&%+#$)&$-! 9&;-!
-2(-! -2&!C$.-&)!D-(-&%!%2#';)!B(.-! 9#0!&?&0/!&E.--&0! -#!%.1$!#$! -#!(!
<;.E(-&!<2($1&! -0&(-/!7&9#0&!0&)'<.$1!&E.%%.#$%=!>!%-0#$1!E(Z#0.-/!
(10&&)!-2(-!-2(-!-2&!C$.-&)!D-(-&%!%2#';)!0&)'<&!0&)'<-.#$%!&?&$!.9!.-!
E'%-!(<-!(;#$&=!!

Under!a!cap"and"trade!system,!is!it!preferable!to!auction!permits!and!use!
the!revenue!to!reduce!inefficient!taxes!or!compensate!consumers,!or!to!
distribute!allowances!for!free!to!regulated!emitters?
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!
!
!
!
!
!
!
!
!
!
!
!
"0#%%W0&%';-%! <#00&;(-.#$%K5! 9'0-2&0! .;;'%-0(-&! -2&! 7&;.&9%! #$!
.$-&0$(-.#$(;! <##0).$(-.#$=! *9! -2#%&! 0&%+#$)&$-%! B2#! 7&;.&?&)!
<;.E(-&! <2($1&! 0&+0&%&$-%!(! -20&(-! -#! -2&!&<#$#E/L!fS=6c!(;%#! 9&;-!
-2(-! -2&! C$.-&)! D-(-&%! %2#';)! 0&)'<&! &E.%%.#$%! 0&1(0);&%%! #9! -2&!
(<-.#$%! #9! #-2&0! <#'$-0.&%=! \/! <#E+(0.%#$L! #9! -2#%&! B2#! B&0&! $#-!
<&0-(.$! -2(-! <;.E(-&! <2($1&! 0&+0&%&$-&)! (! -20&(-! -#! -2&! &<#$#E/L!
#$;/! 4N=Mc! 9&;-! -2&! C$.-&)! D-(-&%! %2#';)! 0&)'<&! &E.%%.#$%!
'$.;(-&0(;;/=!\'-!&?&$!B.-2.$!-2(-!%&<#$)!10#'+L!(!+;'0(;.-/!iJM=bcj!
9&;-!-2&!C$.-&)!D-(-&%!%2#';)!0&)'<&!&E.%%.#$%!.9! .-!<#';)!7&!)#$&!.$!
<#$<&0-!B.-2!#-2&0!E(Z#0!&E.--&0%=!!
The!Social!Cost!of!Carbon!

T2&!%'0?&/!(%H&)!&<#$#E.%-%!-#!&%-.E(-&!-2&!E#$&-(0/!?(;'(-.#$!#9!
.$<0&E&$-(;! )(E(1&! 90#E! &(<2! -#$! #9! 10&&$2#'%&! 1(%! &E.%%.#$%!
i(;%#!H$#B$!(%! -2&! %#<.(;! <#%-!#9! <(07#$j=!:#;.</E(H&0%!2(?&! %+&$-!
<#$%.)&0(7;&!&99#0-%!;(-&;/!-0/.$1!-#!1&$&0(-&!(!'$.9#0E!&%-.E(-&!9#0!
-2&! %#<.(;! <#%-! #9! <(07#$! -#! '%&! .$! 0';&E(H.$1%=! @&<&$-;/L! (! 9&)&0(;!
.$-&0(1&$</!+($&;! %'11&%-&)!(!+0&;.E.$(0/! 0($1&!#9! &%-.E(-&%! 90#E!
kK! -#! kKf!+&0! -#$!#9! <(07#$!).#[.)&L!B.-2! (!+0&9&00&)! ?(;'&! #9! k45!
i9#0!/&(0!455M!&E.%%.#$%j=KN!

The!U.S.!government!should!commit!to!reducing!greenhouse!gas!emissions:
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*'0! %'0?&/! )#&%! $#-! .$).<(-&! (! %-0#$1! <#$%&$%'%! #$! ($/! %.$1;&!
$'E&0.<(;! &%-.E(-&V! .$%-&()L! B&! <($! 0&+#0-! #$! -2&! d.$-&0X'(0-.;&!
0($1&e! #9! 0&%+#$%&%=! T2&! .$-&0X'(0-.;&! 0($1&! .%! -2&! 0($1&! 90#E! -2&!
9.0%-! -#!-2.0)!X'(0-.;&%_.$!#-2&0!B#0)%L! 90#E!-2&!4K-2!+&0<&$-.;&!-#!
-2&! MK-2! +&0<&$-.;&=! T2&! .$-&0X'(0-.;&! 0($1&! -2'%! (<<#'$-%! 9#0! -2&!
E.));&! 2(;9! #9! ($%B&0%=! D'<2! 9.1'0&%! )&E#$%-0(-&! $#-! #$;/! -2&!
<'00&$-! ).?&0%.-/! #9! #+.$.#$%! (E#$1! &[+&0-%L! 7'-! (;%#! B2&0&!
<#$%&$%'%! E.12-! +#%%.7;/! &E&01&! .$! -2&! 9'-'0&=! U($/! &<#$#E.%-%!
&[+0&%%&)!-2&.0!'$<&0-(.$-/!#?&0!-2.%!$'E7&0!7/!&$-&0.$1!(!0($1&!9#0!
-2&!%#<.(;!<#%-!#9!<(07#$=!O&!<2#%&!-2&!;#B!&$)!#9!-2&!0($1&!1.?&$!.$!
&(<2!#9!-2#%&!<(%&%LK4!E&($.$1!#'0!%-(-.%-.<%!(0&!<#$%&0?(-.?&!($)!<($!
7&! -0&(-&)! (%! (! ;#B&0! 7#'$)! 9#0! -2&%&! &<#$#E.%-%h! #+.$.#$%! #$! -2&!
%#<.(;!<#%-!#9!<(07#$=!!
T2&! E&).($! 0&%+#$%&! 9#0! -2&! &[+&0-! &<#$#E.%-%! B&! %'0?&/&)! B(%!
kK5=!a.9-/!)#;;(0%!B(%!(;%#!-2&!E#%-!<#EE#$!0&%+#$%&!i-2&!dE#)&ej!
-#!-2&!X'&%-.#$=!T2(-!?(;'&!9(;;%!(-!-2&!2.12!&$)!#9!-2&!1#?&0$E&$-h%!
.$-&0(1&$</!%'11&%-.#$%L!($)!.%!E#0&!-2($!-B.<&!-2&!?(;'&!+0&9&00&)!
.$! 0&<&$-! 9&)&0(;! 0';&E(H.$1%=! 8$! 9(<-L! MN=4c! #9! 0&%+#$)&$-%!
%'7E.--&)! &%-.E(-&%! greater! than! -2&! k45! 9.1'0&! ()#+-&)! 7/! -2&!
P$?.0#$E&$-(;! :0#-&<-.#$! >1&$</L! -2&! R&+(0-E&$-! #9! P$&01/L! ($)!
-2&!R&+(0-E&$-!#9!T0($%+#0-(-.#$!.$!0';&E(H.$1%!-2.%!/&(0=!>!0&<&$-!
:#;.</! 8$-&10.-/! 0&+#0-! &%-.E(-&)! -2(-! -2&!^#'%&! <;.E(-&! ;&1.%;(-.#$!
B#';)!7&!7&$&9.-W<#%-!Z'%-.9.&)!+0#?.)&)!-2(-!-2&!%#<.(;!<#%-!#9!<(07#$!
.%!(-! ;&(%-!kb=6M=KS!U#0&! -2($!bbc!#9! 0&%+#$)&$-%! 9&;-! -2(-! -2&! -0'&!
%#<.(;! <#%-! #9! <(07#$! B(%! 10&(-&0! -2($! -2.%! 70&(H&?&$! +#.$-! 9#0!
<#$10&%%.#$(;!(<-.#$=!
T2&! %#<.(;! <#%-! #9! <(07#$! .%! (! <#$-0#?&0%.(;! .%%'&! -2(-! &<#$#E.%-%!
<#$-.$'&! -#! %-0'11;&!B.-2=KJ! >%! %'<2L! .-! .%! $#-! %'0+0.%.$1! -2(-! -2&0&!
B(%! <#$%.)&0(7;&!).%+&0%.#$!(E#$1! -2&! 0&%+#$%&%! -#! -2.%!X'&%-.#$=!
T2&! .$-&0X'(0-.;&!0($1&! .%!k45! -#!kN55=! !>!0&(%#$(7;&!<#$<;'%.#$! -#!
)0(B!90#E!-2.%!.$9#0E(-.#$!.%!-2(-!B2.;&!-2&0&!.%!%#E&!<#$?&01&$<&!
(0#'$)! kK5! iB2.<2! B(%! -2&! E#%-! <#EE#$! 0&%+#$%&! ($)! E&).($!
0&%+#$%&jL!-2&!-0'&!%#<.(;!<#%-%!#9!<(07#$!.%!E#0&!;.H&;/!-#!7&!2.12&0!
-2($!;#B&0=!!T2&!%#<.(;!<#%-!#9!<(07#$!.%!($!(<-.?&!(0&(!#9!0&%&(0<2!9#0!
&<#$#E.%-%! ($)! %2#';)! 7&! B(-<2&)! ?&0/! <;#%&;/L! &%+&<.(;;/! %.$<&!
&<#$#E.%-%! E.12-! 7&! &[+&<-&)! -#! E#?&! -2&.0! &%-.E(-&%! .$! -2&!
).0&<-.#$!#9!-2&!2.12!&$)!#9!-2&!0($1&=KK!
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T2&!(?&0(1&!&%-.E(-&)!%#<.(;!<#%-!#9!<(07#$!B(%!#?&0!kN45L555L!7'-!
-2(-! .%! 2.12;/! %&$%.-.?&! -#! -B#! #'-;.&0! 0&%+#$%&%=! *$&! 0&%+#$)&$-!
($%B&0&)! kN5L555L! ($)! ($#-2&0! %'7E.--&)! kN5L555L555=! T2#%&!
?(;'&%!(0&!E#0&!-2($!45!-.E&%!;(01&0!-2($!-2&!$&[-!2.12&%-!&%-.E(-&%=!
8-! .%!+#%%.7;&! -2(-! -2&!0&%+#$)&$-%!E.%-/+&)! -2&.0!&$-0.&%L! -2(-! -2&/!
E.%'$)&0%-##)!-2&!X'&%-.#$L!#0!-2(-!-2&%&!($%B&0%!0&+0&%&$-!+0#-&%-!
0&%+#$%&%=! O&! (;%#! <(;<';(-&! -2&! %-(-.%-.<%! 9#0! -2.%! X'&%-.#$! (9-&0!
d-0.EE.$1e! -2#%&! 0&%+#$%&%=! T2.%! 0&+0&%&$-%! (! <#$%&0?(-.?&!
i)#B$B(0)j! (++0#(<2! -#! <#E+.;.$1! -2&%&! 0&%+#$%&%=! T2&! (?&0(1&!
&%-.E(-&)!%#<.(;!<#%-!#9!<(07#$!'%.$1!#$;/!d-0.EE&)e!0&%+#$%&%!9(;;%!
-#!kN5M!iB.-2!(! %-($)(0)!)&?.(-.#$!#9!kSS6j=!T2.%! %-.;;! 0&+0&%&$-%!(!
-0&E&$)#'%! 0($1&! #9! 0&%+#$%&%! ($)! %'11&%-%! (! 10&(-! )&(;! #9!
'$<&0-(.$-/! 0&1(0).$1! -2&! &[(<-! ;&?&;! #9! )(E(1&%! 1&$&0(-&)! 7/!
10&&$2#'%&!1(%!&E.%%.#$%=!:&02(+%! -2&!0&%+#$%&! -2(-!7&%-!<(+-'0&%!
-2&!'$<&0-(.$-/!0&1(0).$1!-2&!)(E(1&%!1&$&0(-&)!7/!10&&$2#'%&!1(%!
&E.%%.#$!B(%`!dF#!#$&!H$#B%L!.$<;').$1!E&=e!!!
P%-.E(-&%!#$! -2&!%#<.(;! <#%-!#9!<(07#$!B&0&!(;%#!2.12;/!%&$%.-.?&! -#!
7&;.&9%! (7#'-! -2&! ;.H&;/! &<#$#E.<!&99&<-%!#9! 1;#7(;!B(0E.$1=!>E#$1!
0&%+#$)&$-%!B2#!9&;-!-2(-!<;.E(-&!<2($1&!0&+0&%&$-&)!(!-20&(-!-#!-2&!
C=D=! &<#$#E/L! -2&!E&).($! %#<.(;! <#%-! #9! <(07#$! 0&%+#$%&!B(%! kK5V!
-2&!E&).($!&%-.E(-&!B(%!#$;/!k45!(E#$1!-2#%&!B2#!).)!$#-!7&;.&?&!
<;.E(-&! <2($1&! -20&(-&$&)! -2&! C=D=! &<#$#E/=! iT2&! E&).($! 9#0! -2&!
9.0%-! 10#'+! .%! -2&! %(E&! (%! 9#0! -2&! -#-(;! %(E+;&! 7&<('%&! 9(0! E#0&!
0&%+#$)&$-%! 9#'$)! <;.E(-&! <2($1&! -#! 7&! (! -20&(-L! ($)! kK5! B(%! (!
<#EE#$! ($%B&0j=! T2&! 0($1&! #9! 0&%+#$%&%!B(%!E'<2!B.)&0! 9#0! -2&!
9.0%-!10#'+!-2($!9#0!-2&!%&<#$)=!!
>;;! #9! -2&! (7#?&! &%-.E(-&%! #$! -2&! %#<.(;! <#%-! #9! <(07#$! 0&+0&%&$-!
1;#7(;!?(;'&%=!l0&&$2#'%&!1(%&%!(0&!1;#7(;!+#;;'-($-%L!E&($.$1!-2(-!
)(E(1&%!(0&!.$)&+&$)&$-!#9!B2&0&!+#;;'-($-%!(0&!&E.--&)=!P(<2!-#$!
#9!&E.%%.#$%!(7(-&)!1&$&0(-&%!7&$&9.-%!$#-! Z'%-! .$! -2&!C$.-&)!D(-&%L!
7'-!(0#'$)!-2&!B#0;)=!T2&!%'0?&/!(%H&)!B2(-!+&0<&$-(1&!#9!7&$&9.-%!
90#E! &E.%%.#$%! 0&)'<-.#$! B#';)! (<<0'&! -#! -2&! C$.-&)! D-(-&%=! T2&!
(?&0(1&! 0&%+#$%&! B(%! M=McL! ($)! -2&! E&).($! B(%! Jc=! T2&%&!
&%-.E(-&%! (0&! 0#'12;/! <#$%.%-&$-! B.-2! $'E7&0%! '%&)! 7/! -2&!
.$-&0(1&$</! 0&?.&B!#$! -2&! %#<.(;! <#%-!#9! <(07#$L!B2.<2!<(;<';(-&)!(!
+#-&$-.(;! 0($1&! #9! 4WNNcL! B.-2! (! +0&9&00&)! ?(;'&! #9! (0#'$)! fc=Kf!
F'E7&0%! .$! -2.%! 0($1&! %'11&%-! -2(-! -2&! C$.-&)! D-(-&%! B.;;! 0&(+!
%.1$.9.<($-! 7&$&9.-%! 90#E! -(H.$1! (<-.#$! #$! <;.E(-&! <2($1&L! 7'-! -2(-!
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.$-&0$(-.#$(;! <##0).$(-.#$! .%! <0'<.(;=! l.?&$! -2&! 1;#7(;! &[-&$-! #9! -2&!
+0#7;&EL! &(<2! .$).?.)'(;! <#'$-0/!2(%!($! .$<&$-.?&! -#! d90&&! 0.)&e!#$!
-2&! &99#0-%! #9! #-2&0%_.-! .%! .E+#0-($-! 9#0! (;;! <#'$-0.&%! -#! (<-! -#!
#?&0<#E&!-2.%!.$<&$-.?&!#0!&;%&!(++0#+0.(-&!<#$-0#;%!B.;;!$#-!7&!+'-!
.$!+;(<&=!
Discounting!and!Future!Generations!!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
@&%+#$)&$-%!%-0#$1;/!9&;-!-2(-!E#%-!#9!-2&!7'0)&$%!#9!<;.E(-&!<2($1&!
B.;;! 9(;;! #$! 9'-'0&! 1&$&0(-.#$%! i64=Sc! (10&&)! #0! %-0#$1;/! (10&&)j=!
T2.%! %'11&%-%! -2(-! -2&! <#%-%! #9! 0&)'<.$1! &E.%%.#$%! B.;;! 7&! 9(<&)!
-#)(/L!7'-!-2&!7&$&9.-%!B.;;!;(01&;/!(<<0'&!-#!9'-'0&!1&$&0(-.#$%!i.=&=L!
-2&!7&$&9.-! #9!$#-! %'99&0.$1! %&?&0&! <;.E(-&! <2($1&j=!P<#$#E.%-%! (0&!
;&%%! %'0&! 2#B! -#! )&(;! B.-2! -2&! <0#%%W1&$&0(-.#$(;! (%+&<-! #9! -2&!
<;.E(-&! <2($1&! +0#7;&E=! T2&! 0&%+#$)&$-%! B&0&! (;E#%-! &?&$;/!
).?.)&)! 7&-B&&$! ).%<#'$-.$1!E&-2#)#;#1.&%L! B.-2! %#E&! %'11&%-.$1!
-2(-!).%<#'$-.$1!B(%!$#-!(++0#+0.(-&!(-!(;;=!!!
T2&!10#'+! -2(-!7&;.&?&)!).%<#'$-.$1! .$!%#E&! 9#0E!B(%!(++0#+0.(-&!
B(%! %+;.-! 7&-B&&$! -0().-.#$(;! <#$%-($-! 0(-&! ).%<#'$-.$1! ($)!

How!should!the!benefits!to!future!generations!be!evaluated?!
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(;-&0$(-.?&! E&<2($.%E%L! %'<2! (%! 2/+&07#;.<! ).%<#'$-.$1=! 8-! B(%!
%#E&B2(-! %'0+0.%.$1! -2(-! (! %.Y&(7;&! E.$#0.-/! #9! &<#$#E.%-%!
0&<#EE&$)&)! '%.$1! E#0(;! .$X'.0&%! 0(-2&0! -2($! &<#$#E.<!
-&<2$.X'&%! -#! &?(;'(-&! 7&$&9.-%! ($)! <#%-%! 9#0! 9'-'0&! 1&$&0(-.#$%=KM!!
T2&%&!0&%';-%!(0&!(-!#))%!B.-2!-2&!(++0#(<2!-(H&$!7/!%&?&0(;!9&)&0(;!
(1&$<.&%!.$!0&<&$-!0';&E(H.$1%L!B2&0&!<#$%-($-!0(-&!).%<#'$-.$1!B(%!
1.?&$! -2&! E#%-! (--&$-.#$L! ($)! (;-&0$(-.?&! E&($%! #9! (<<#'$-.$1! 9#0!
#7;.1(-.#$%!-#!9'-'0&!1&$&0(-.#$%!B&0&!$#-!()&X'(-&;/!).%<'%%&)=Kb!
T2&!%'0?&/!(;%#!(%H&)!&<#$#E.%-%! -#!(%%'E&!-2(-!7&$&9.-%!(<<0'.$1!
-#!9'-'0&!1&$&0(-.#$%!B.;;!7&!).%<#'$-&)!(-!(!<#$%-($-!0(-&L!($)!-2&$!
&%-.E(-&!-2&!(++0#+0.(-&!).%<#'$-!0(-&=!T2&!X'&%-.#$!B(%!+20(%&)!-#!
&;.<.-!($%B&0%!&?&$! 90#E!-2&!NMc!#9! 0&%+#$)&$-%!B2#! 9&;-! -2(-!($/!
).%<#'$-! 0(-&! (-! (;;! B(%! .$(++0#+0.(-&=! R&%+.-&! -2&! X'&%-.#$h%!
+20(%.$1L!%.[!&<#$#E.%-%!%-.;;!($%B&0&)!-2(-!-2&!).%<#'$-!0(-&!%2#';)!
7&! Y&0#=! ! T2&! .$-&0X'(0-.;&! 0($1&! #9! ($%B&0%! B(%! N=5c! -#! S=6c=!
F#-(7;/L! -2.%! 0($1&! iB2.<2! .%! ;.H&;/! (! <#$%&0?(-.?&! &%-.E(-&! #9!
&<#$#E.%-%h!-0'&!#+.$.#$%j!9(;;%!B&;;!7&;#B!-2&!Kc!($)!Mc!0(-&%!-2(-!
9&)&0(;! (1&$<.&%! <#$-.$'&! -#! '%&! #$! +#;.<.&%! 0&;(-.$1! -#! <;.E(-&!
<2($1&_#9-&$L! (1&$<.&%! E(H&! <(;<';(-.#$%! '%.$1! 0(-&%! (-! ScL! KcL!
($)! McL! ($)! +0&%&$-! -2&! E';-.+;&! &%-.E(-&%! (;#$1%.)&! &(<2! #-2&0!
B.-2!&X'(;!B&.12-=K6!
T2&0&! .%! %-.;;! 10&(-!'$<&0-(.$-/!#?&0!B2(-!).%<#'$-! 0(-&! -#!'%&=!T2&!
-#-(;!0($1&!9#0!-2&!N54!0&%+#$)&$-%!B2#!($%B&0&)!-2&!X'&%-.#$!B(%!
5WN4cL! B.-2! (! %-($)(0)! )&?.(-.#$! #9! 4=K=! T2.%! 0&;(-.?&;/! ;(01&!
).%+&0%.#$!%'11&%-%!<#$%&$%'%!#$!).%<#'$-!0(-&%!2(%!/&-!-#!&E&01&=!!
8-! .%! .$-&0&%-.$1!-#!<#E+(0&!-2&!).%<#'$-!0(-&!0&%+#$%&%!7/!-2&!-/+&!
#9! ).%<#'$-.$1! -2(-! 0&%+#$)&$-%! 9&;-! B(%! (++0#+0.(-&=f5! T2&!
0&%+#$)&$-%! B2#! 9&;-! -2(-! ).%<#'$-.$1! (! <#$%-($-! 0(-&! B(%! -2&!
<#00&<-! B(/! -#! &?(;'(-&! 7&$&9.-%! -#! 9'-'0&! 1&$&0(-.#$%! 2()! ($!
(?&0(1&!).%<#'$-!0(-&!#9!S=bc=!T2#%&!B2#!0&%+#$)&)!-2(-!(;-&0$(-.?&!
).%<#'$-.$1!E&-2#)#;#1.&%!B&0&!E#0&! (++0#+0.(-&! 2()! ($! (?&0(1&!
).%<#'$-!0(-&!#9!Z'%-!4=Mc=!T2&!).99&0&$<&!7&-B&&$!-2&%&!0&%+#$%&%!.%!
%-(-.%-.<(;;/! %.1$.9.<($-! (-! -2&! Kc! ;&?&;L! %'11&%-.$1! -2&0&! (0&! 0&(;!
).99&0&$<&%!7&-B&&$! -2&%&!10#'+%h!#+.$.#$%!#$! -2&!<#00&<-!).%<#'$-!
0(-&! 9#0! &?(;'(-.$1! 9'-'0&! 7&$&9.-%=! *9! -2#%&!B2#! 9&;-! -2(-! -2&!E#%-!
0&(%#$(7;&! B(/! -#! &?(;'(-&! 9'-'0&! 7&$&9.-%! B(%! -20#'12! E#0(;!
.$X'.0.&%!-2&!(?&0(1&!).%<#'$-!0(-&!B(%!N=Nc=!!
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D&?&0(;! &<#$#E.%-%! 0&9'%&)! -#! ($%B&0! -2&! ).%<#'$-! 0(-&! X'&%-.#$=!
T2&! 0&%+#$%&! 0(-&!?(0.&)! %#E&B2(-!7/! -2&! 0&%+#$%&! -#! -2&! 0&;(-&)!
X'&%-.#$! (7#'-! -2&! (++0#+0.(-&! B(/! -#! ).%<#'$-! 9'-'0&! 7&$&9.-%=!
T2#%&! B2#! 9&;-! -2(-! ).%<#'$-.$1! (-! (! <#$%-($-! 0(-&! B(%! E#%-!
(++0#+0.(-&! 0&%+#$)&)! (-! ($! b4c! 0(-&L! B2.;&! -2#%&! B2#! 9&;-! -2(-!
(;-&0$(-.?&! -&<2$.X'&%!B&0&!E#0&!(++0#+0.(-&! 0&%+#$)&)!(-! (!fbc!
0(-&=!T2(-!).99&0&$<&!E(/!(0.%&!7&<('%&!#9!-2&!).99.<';-/!#9!)&%<0.7.$1!
-2&! (;-&0$(-.?&! ).%<#'$-!E&-2#)#;#1/! -2&! 0&%+#$)&$-! 2()! .$!E.$)=!!
\&<('%&! -2&! 10#'+! B.-2! (! ;#B&0! (?&0(1&! ).%<#'$-! 0(-&! (;%#!
0&%+#$)&)!(-!(!;#B&0!0(-&L!-2&!%'0?&/h%!&%-.E(-&!#9!-2&!).%<#'$-!0(-&!
.%!;.H&;/!($!'++&0!7#'$)!9#0!-2&!#+.$.#$%!#9!#'0!0&%+#$)&$-%=!!
Category!1!versus!Category!2!

T2&! 0&%';-%! #9! -2&! 0&%+#$%&%! 90#E! &<#$#E.%-%!B2#! +'7;.%2&)! -2&.0!
0&%&(0<2! .$! (! 1&$&0(;! &<#$#E.<%! Z#'0$(;! i"(-&1#0/! Nj! B&0&!
<(;<';(-&)!%&+(0(-&;/!90#E!-2#%&!B2#!+'7;.%2&)!.$!($!&$?.0#$E&$-(;!
&<#$#E.<! Z#'0$(;! i"(-&1#0/! 4j! -#! -&%-! 9#0! ).99&0&$<&%! #9! #+.$.#$%!
(<0#%%!-2&%&!-B#!10#'+%=!T2&!0&%';-%!%2#B!-2(-!-2&0&!.%!$#!%-(-.%-.<(;!
).99&0&$<&!.$!-2&!+(--&0$!#9!0&%+#$%&%!7&-B&&$!-2&!-B#!10#'+%=!bNc!
#9! "(-&1#0/! N! 0&%+#$)&$-%! 9&;-! -2(-! <;.E(-&! <2($1&! B(%! ;.H&;/! -#!
<('%&! %.1$.9.<($-! )(E(1&%! -#! %&<-#0%! #9! -2&! C=D=! &<#$#E/=! >E#$1!
"(-&1#0/! 4! 0&%+#$)&$-%L! -2&! <#00&%+#$).$1! 9.1'0&! B(%! bMc=! T2(-!
).99&0&$<&! .%! $#-! %-(-.%-.<(;;/! %.1$.9.<($-=! D.E.;(0;/! -2&! E&).($!
&%-.E(-&! #9! -2&! %#<.(;! <#%-! #9! <(07#$! .%! kK5! 9#0! -2&! "(-&1#0/! N!
&<#$#E.%-%! ($)! kJ5! 9#0! -2&! "(-&1#0/! 4! &<#$#E.%-%=! T2.%! kN5!
).99&0&$<&! .%! &[-0&E&;/! %E(;;! <#E+(0&)! -#! -2&! ).99&0&$<&%! .$!
&%-.E(-&%!B.-2.$! -2&! <(-&1#0.&%! ($)! .%! $#-! %-(-.%-.<(;;/! %.1$.9.<($-=fN!
T2&!0&%+#$%&%!-#!-2&!X'&%-.#$%!#$!-2&!<#00&<-!).%<#'$-!0(-&!($)!-2&!
90(<-.#$! #9! 7&$&9.-%! 90#E! &E.%%.#$%! (7(-&E&$-! -2(-! (<<0'&! -#! -2&!
C$.-&)!D(-&%!(0&!%.E.;(0=!8$!$#!<(%&!.%!-2&0&!(!%-(-.%-.<(;;/!%.1$.9.<($-!
).99&0&$<&!.$!-2&!0&%+#$%&%!#9!-2&!-B#!10#'+%=!!
T2&%&!<'E';(-.?&!0&%';-%!2.)&!%#E&!).99&0&$<&%!7&-B&&$!-2&!10#'+%=!!
T2&!('-2#0%!B2#!+'7;.%2&)! .$!($!&$?.0#$E&$-(;!&<#$#E.<%! Z#'0$(;!
2(?&!%-0#$1&0! 9&&;.$1%!(7#'-! -2&!)($1&0%! -2(-!<;.E(-&!<2($1&!+#%&%!
-#! -2&! C$.-&)! D-(-&! &<#$#E/=! J4c! #9! -2&! "(-&1#0/! N! &<#$#E.%-%!
(10&&!B.-2! -2#%&! <#$<&0$%! ($)! S6c! %-0#$1;/! (10&&=! T2&! +(--&0$! .%!
0&?&0%&)!.$!"(-&1#0/!4`!Sfc!#9!"(-&1#0/!4!&<#$#E.%-%!(10&&!B.-2!-2&!
%-(-&E&$-! ($)! K4c! %-0#$1! (10&&=! T2&! +(--&0$! #9! "(-&1#0/! 4!
&<#$#E.%-%!0&+#0-.$1!%-0#$1&0!#+.$.#$%!2#;)%!9#0!-2&!X'&%-.#$!#$!-2&!
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.E+(<-! #9! '$<&0-(.$-/! #$! -2&! $&&)! -#! ())0&%%! 10&&$2#'%&! 1(%!
&E.%%.#$%=!D.E.;(0;/L!f4c!#9!"(-&1#0/!4!&<#$#E.%-%!7&;.&?&!-2(-!-2&!
C$.-&)! D-(-&%! %2#';)! 0&)'<&! &E.%%.#$%! 0&1(0);&%%! #9! -2&! (<-.#$%! #9!
#-2&0! <#'$-0.&%=! T2.%! +&0<&$-(1&! 9(;;%! -#! K4c! 9#0! "(-&1#0/! N!
0&%+#$)&$-%=!!
T2&! "(-&1#0/! 4! 0&%+#$)&$-%! (;%#! 2#;)! %-0#$1&0! 9&&;.$1%! 0&1(0).$1!
-2&! &$&01/! &99.<.&$</! 7&$&9.-%! #9! +;(<.$1! (! +0.<&! #$! <(07#$=! fSc!#9!
"(-&1#0/!N!0&%+#$)&$-%!%-0#$1;/!(10&&!-2(-!+;(<.$1!(!+0.<&!#$!<(07#$!
B.;;!1&$&0(-&!.$<&$-.?&%!9#0!&$&01/!&99.<.&$</L!B2.;&!M5c!#9!"(-&1#0/!
4! 0&%+#$)&$-%! %-0#$1;/! (10&&)! B.-2! -2(-! %&$-.E&$-=! "(-&1#0/! 4!
0&%+#$)&$-%!B&0&!%#E&B2(-!;&%%!%-0#$1;/!.$!9(?#0!#9!'%.$1!E(0H&-W
7(%&)! .$<&$-.?&%! 0(-2&0! -2($! <#EE($)W($)W<#$-0#;! -#! 0&)'<&!
&E.%%.#$%=!KMc!#9!"(-&1#0/!N!&<#$#E.%-%!%-0#$1;/!+0&9&00&)!E(0H&-W
7(%&)!.$<&$-.?&%!B2.;&!#$;/!JMc!#9!"(-&1#0/!4!0&%+#$)&)!-2(-!B(/=!
8$!%'EE(0/L!B2.;&!-2&0&!(0&!$#!%.1$.9.<($-!).99&0&$<&%!.$!-2&!1&$&0(;!
($%B&0%! +0#?.)&)! 7/! "(-&1#0/! N! ($)! "(-&1#0/! 4! 0&%+#$)&$-%L!
"(-&1#0/! 4! &<#$#E.%-%! -&$)&)! -#! 2#;)! %-0#$1&0! 7&;.&9%! #$! <;.E(-&!
<2($1&=!!
!
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!
!
!
!

Conclusions!
!
!
8-!#9-&$!<($!-(H&!(!%'0+0.%.$1!(E#'$-!#9!-.E&!9#0!&[+&0-!#+.$.#$!-#!7&!
0&<#1$.Y&)! 7/! -2&! E&).(L! ($)! 9#0! .-! -#! 9.;-&0! -20#'12! -#! .$9;'&$<&!
)&<.%.#$E(H&0%! ($)! -2&! +'7;.<=! a#0! /&(0%! (9-&0! ($! #?&0B2&;E.$1!
E(Z#0.-/!#9!<;.E(-&!%<.&$-.%-%!(10&&)!-2(-!1;#7(;!B(0E.$1!B(%!(!0&(;!
($)!)($1&0#'%!+2&$#E&$#$L!$&B%!0&+#0-%!<#$-.$'&)!-#!+0&%&$-!-2&!
.%%'&!(%!($!#$1#.$1L!'$0&%#;?&)!)&7(-&=! 8$! 9(<-L! .$!D&+-&E7&0!4556L!
-2&!C$.-&)!F(-.#$%!2#%-&)!(!<#$9&0&$<&!-#!).%<'%%!2#B!-2&!E&).(!2(%!
9(.;&)! -#! -0($%;(-&! %<.&$-.9.<! <#$%&$%'%! .$-#! +'7;.<! (B(0&$&%%! #$!
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+&#+;&!B.;;!$#-!7&!(99&<-&)!7/!#$&!($#-2&0h%!?#-&%V!($)!-2(-!-2&!<2($<&!($/!#$&!
10#'+!E&E7&0!.%!B0#$1!.%!%-(-.%-.<(;;/!'$0&;(-&)!-#!-2&!<2($<&!-2(-!#-2&0!10#'+!
E&E7&0%!(0&!B0#$1=!T2.%!;(%-!(%%'E+-.#$!E(/!7&!?.#;(-&)!B2&$!E&E7&0%!#9!10#'+%!
2(?&!%.E.;(0!-0(.$.$1!($)!%#!-2.$H!(;.H&V!7'-!-2&!-2&#0&E!d2(%!7&&$!%2#B$!-#!7&!
0#7'%-!-#!?.#;(-.#$%!#9!-2&!-2.0)!(%%'E+-.#$=e!Id.!(-!b=!
NM!See!]=!D<#--!>0E%-0#$1L!Combining!ForecastsL!in!:@8F"8:IPD!*a!a*@P">DT8Fl!JNfL!J4bW
SN!i455NjV!but!cf.!D'$%-&.$L!supra!$#-&!NNL!(-!NN!$=JJ!i0&+#0-.$1!-2(-!(!10#'+!#9!;(B!
+0#9&%%#0%!d).)!9(.0;/!B&;;!.$!&%-.E(-.$1!-2&!B&.12-!#9!-2&!2#0%&!B2#!B#$!-2&!
n&$-'<H/!R&07/L!9(.0;/!7();/!.$!&%-.E(-.$1!-2&!$'E7&0!#9!;.$&%!.$!Antigone_($)!
2#00&$)#'%;/!B.-2!-2&!$'E7&0!#9!D'+0&E&!"#'0-!.$?(;.)(-.#$%!#9!%-(-&!($)!9&)&0(;!
;(Bvej=!
Nb!Id.!(-!NJ!i<.-.$1!R($.&;!l.1#$&!A!@&.)!^(%-.&L!Proper!Analysis!of!the!Accuracy!of!
Group!JudgmentsL!N4N!:DG"^=!\CIIPT8F!NJ6!iN66Mjj=!
N6!See!generally!id=!
45!:&-&0!T=!R#0($!A!U(11.&!n&$)(;;!o.EE&0E($L!Examining!the!Scientific!Consensus!
on!Climate!ChangeL!65!P*D!44!i4556j!iMf!#9!M6!<;.E(-&!%<.&$-.%-%!($%B&0&)!-2(-!
-&E+&0(-'0&%!2()!0.%&$L!($)!MK!#9!MM!%(.)!($-20#+#1&$.<!&E.%%.#$%!B&0&!(!
%.1$.9.<($-!9(<-#0j=!
4N!@.<2(0)!T#;L!The!Social!Cost!of!Carbon:!Trends,!Outliers!and!CatastrophesL!
P"*F*U8"D!i455bjL!available!at!2--+`ssBBB=&<#$#E.<%W&Z#'0$(;=#01s!
&<#$#E.<%sZ#'0$(;(0-.<;&%s455bW4K=!



28!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
44!]#2$!O2.-&2&()L!P$?.0#$E&$-(;!P<#$#E.<%L!2--+`ssBBB=&$?W
&<#$=$&-s4556s5Ms(;;W&$?.0#$E&$-(;W&<#$#E.%-%W)#$-W%-0#$1;/W9(?#0W(W<(07#$W
-([=2-E;!i;(%-!?.%.-&)!F#?=!4L!4556j=!
4S!l>*L!supra!$#-&!N=!
4J!*$&!+($&;.%-!+0&9&00&)!+0.<.$1!&(<2!10&&$2#'%&!1(%!%&+(0(-&;/L!(%!#++#%&)!-#!
%&--.$1!#$&!<#;;&<-.?&!+0.<&=!
4K!l>*L!supra!$#-&!NL!(-!JK=!
4f!See!P$&01/!"#$%&0?(-.#$!:0#10(E`!P$&01/!"#$%&0?(-.#$!D-($)(0)%!9#0!
@&90.1&0(-&)!\#--;&)!#0!"($$&)!\&?&0(1&!m&$).$1!U(<2.$&%L!MJ!a&)=!@&1=!JJ6NSL!
JJ6JM!i>'1=!SNL!4556j!i-#!7&!<#).9.&)!(-!N5!"=a=@=!+-=!JSNj!i).%<'%%.$1L!.$!-2&!<#$-&[-!
#9!(!R&+(0-E&$-!#9!P$&01/!0';&E(H.$1!-2(-!'%&%!(!$&B!.$-&0(1&$</!&%-.E(-&!#9!-2&!
%#<.(;!<#%-!#9!<(07#$L!2#B!d%<.&$-.9.<!($)!&<#$#E.<!H$#B;&)1&!(7#'-!-2&!.E+(<-%!#9!
<;.E(-&!<2($1&!<#$-.$'&%!-#!10#Bej=!
4M!l>*L!supra!$#-&!NL!(-!JJ=!
4b!D'$%-&.$L!supra!$#-&!NNL!(-!NN!idp8q9!&[+&0-%!(0&!(?(.;(7;&L!.-!B#';)!E(H&!%&$%&!-#!
#7-(.$!(!%-(-.%-.<(;!($%B&0!90#E!-2&EL!0(-2&0!-2($!-#!%&;&<-!#$&!or!a!few=ej!i&E+2(%.%!
())&)j=!
46!l>*L!supra!$#-&!NL!(-!fL!JJ=!
S5!See!).%<'%%.#$!($)!<.-(-.#$%!(-!supra!$#-&!Nf!i7'-!$#-&!-2(-!-2&!-2&#0&E!2(%!
+0#?&$!0#7'%-!-#!?.#;(-.#$%!#9!-2&!-2.0)!(%%'E+-.#$j=!
SN!l>*L!supra!$#-&!NL!(-!fWML!JJWJK=!
S4!See!D'$%-&.$L!supra!$#-&!NNL!(-!SMWSb=!
SS!l>*L!supra!$#-&!NL!(-!JK=!
SJ!O&!)&9.$&)!<;.E(-&!<2($1&!70#();/!-#!.$<;')&!($/!+(+&0%!-2(-!2()!.E+;.<(-.#$%!
9#0!-2&!<;.E(-&!<2($1&!)&7(-&L!&?&$!.9!-2(-!B(%!$#-!-2&.0!E(.$!9#<'%=!
SK!n(;(.-Y.)(H.%!&-!(;=L!Rankings!of!Academic!Journals!and!Institutions!in!EconomicsL!N!
]=!PC@*=!P"*F=!>DD*"=!NSJf!i455Sj=!
Sf!>!9';;!;.%-!#9!-2&!9.$(;!('-2#0%!($)!(0-.<;&%!.%!(?(.;(7;&!7/!0&X'&%-=!
SM!D+&<.9.<(;;/L!-2&!('-2#0%!#9!-2&!9#;;#B.$1!(0-.<;&%!B&0&!.$!#'0!%(E+;&!+##;`!@#7&0-!
U&$)&;%#2$L!O.;;.(E!R=!F#0)2('%L!A!R(.1&&!D2(BL!The!Impact!of!Global!Warming!on!
Agriculture:!A!Ricardian!AnalysisL!>U=!P"*F=!@Pm=L!D&+-=!N66JL!(-!MKJV!O.;;.(E!@=!";.$&L!
The!Impact!of!Global!Warming!on!Agriculture:!ReplyL!>U=!P"*F=!@Pm=L!R&<=!N66fL!(-!
NS56V!]#2$!,'.11.$!A!]#2$!n=!^#0#B.-YL!The!Impact!of!Global!Warming!on!
Agriculture:!!A!Ricardian!Analysis:!!CommentL!>U=!P"*F=!@Pm=L!D&+-=!N666L!(-!N5JJ=!
Sb!O&!<#$)'<-&)!-W-&%-%!9#0!).99&0&$<&!.$!E&($%!9#0!&(<2!#9!-2&!X'&%-.#$%!i%<#0.$1!
<(-&1#0.<(;!0&%+#$%&%!#$!(!W4!-#!4!%<(;&j=!T2&!).99&0&$<&%!B&0&!$#-!%-(-.%-.<(;;/!
%.1$.9.<($-!9#0!($/!X'&%-.#$=!,'&%-.#$W7/WX'&%-.#$!0&%';-%!9#0!-2&!-B#!10#'+%!(0&!
(?(.;(7;&!90#E!-2&!('-2#0%=!
S6!T2&!-(7;&!7&;#B!.$<;')&%!-2&!E(01.$!#9!&00#0!9#0!<&0-(.$!%&-%!#9!0&%+#$%&%!
.$<;')&)!.$!-2.%!:#;.</!\0.&9=!>;;!<#$9.)&$<&!.$-&0?(;%!(0&!(?(.;(7;&!90#E!-2&!('-2#0%!
'+#$!0&X'&%-=!!T2&!<#$9.)&$<&!.$-&0?(;!(-!-2&!6Kc!;&?&;!9#0!(!9.$.-&!+#+';(-.#$!B(%!
<(;<';(-&)!'%.$1!-2&!9#0E';(!.$!I=!n8D^L!DC@mPG!D>U:I8Fl!iN6fKj=!T2&!9#0E';(!9#0!
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E(01.$!#9!&00#0!.%`!N=6f5!w!xi+iNW+js$j!w!x!iiFW$jiFWNjj=!Fy4b6L!$!?(0.&)!7&-B&&$!
NJ4!($)!NJJ!)&+&$).$1!#$!-2&!X'&%-.#$L!+!.%!-2&!+&0<&$-!#9!+&#+;&!B2#!9.-!.$!-2&!
0&%+#$%&!10#'+!)&%<0.7&)!.$!-2&!%&<#$)!<#;'E$=!T2&!<#$9.)&$<&!.$-&0?(;!.%!
<(;<';(-&)!7/!()).$1!($)!%'7-0(<-.$1!-2&!E(01.$!#9!&00#0!90#E!-2&!0&%+#$%&!
+&0<&$-(1&=!"#$9.)&$<&!.$-&0?(;%!B&0&`!

Question! Response!Group!
Response!
Percentage!

Margin!of!
Error!

Confidence!
Interval!

,N! i>10&&!z!D-0#$1;/!
>10&&j! bJc! 5=SKc! bS=fc!W!bJ=Jc!

,S! i>10&&!z!D-0#$1;/!
>10&&j! 64=Sc! 5=4fc! 64=5c!W!64=fc!

,J! i>10&&!z!D-0#$1;/!
>10&&j! MK=5c! 5=J4c! MJ=fc!W!MK=Jc!

,K!
i:0&9&0!z!D-0#$1;/!
:0&9&0!U(0H&-!

\(%&)j!
6N=fc! 5=4Mc! 6N=Sc!W!6N=6c!

,f! i:0&9&0!z!D-0#$1;/!
:0&9&0!>'<-.#$.$1j! b5=fc! 5=Sbc!

! b5=4c!W!bN=5c!

,M! i>10&&!z!D-0#$1;/!
>10&&j! 6b=5c! 5=NJc!

! 6M=6c!W!6b=Nc!

,N5!
i\/!).%<#'$-.$1!
-2&E!(-!(!<#$%-($-!
).%<#'$-!0(-&j!

SM=Kc! 5=JMc!
! SM=5c!WSb=5c!

,N4!
i@&1(0);&%%!#9!-2&!
(<-.#$%!#-2&0!
<#'$-0.&%!-(H&j!

KM=5c! 5=J6c!
! Kf=KcWKM=Kc!

,'&%-.#$!4!(;;#B&)!E';-.+;&!0&%+#$%&%!($)!-2&!0&%';-%!(0&!-(7';(-&)!%&+(0(-&;/`!

Sector!
Response!
Percentage!

Margin!of!Error!
Confidence!
Interval!

>10.<';-'0&! bf=5c! 5=SJc bK=McWbf=Sc!

U.$.$1! NN=bc! 5=SNc NN=Kc!W!N4=Nc!

a.%2.$1! MN=Sc! 5=JKc M5=6c!W!MN=Mc!

a#0&%-0/! ff=6c! 5=JKc ff=Jc!W!fM=Jc!

@&(;!P%-(-&! SK=Sc! 5=JMc SJ=bc!W!SK=bc!

8$%'0($<&! fK=Jc! 5=Jfc fJ=6c!W!fK=6c!
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"#$%-0'<-.#$! N6=Nc! 5=Sbc Nb=Mc!W!N6=Kc!

T0($%+#0-! 44=bc! 5=JNc 44=Jc!W!4S=4c!

U($'9(<-'0.$1! NN=bc! 5=SNc NN=Kc!W!N4=Nc!

^&(;-2!D&0?.<&%! KN=Kc! 5=Jbc KN=5c!WK4=5c!

T2&%&!<#$9.)&$<&!.$-&0?(;%!(0&!$#-!<#00&<-&)!9#0!0&%+#$)&$-!7.(%=!\&<('%&!B&!).)!
$#-!H&&+!.)&$-.9/.$1!.$9#0E(-.#$L!.-!B(%!$#-!+#%%.7;&!-#!+&09#0E!%#E&!-0().-.#$(;!
<2&<H%!#$!0&%+#$)&$-!7.(%L!%'<2!(%!%<0&&$.$1!9#0!1&#;#1.<(;!7.(%&%!.$!0&%+#$%&!0(-&%=!
^#B&?&0L!B&!B&0&!(7;&!-#!<#E+(0&!d&(0;.&0!0&%+#$)&0%e!B.-2!d;(-&0!0&%+#$)&0%e!-#!
)&-&0E.$&!.9!-2&0&!B&0&!%/%-&E(-.<!).99&0&$<&%!7&-B&&$!-2&%&!-B#!10#'+%=!O&!
<#$)'<-&)!-W-&%-%!9#0!).99&0&$<&!.$!E&($%!(<0#%%!&(<2!X'&%-.#$=!8$!$#!<(%&!B&0&!
-2#%&!).99&0&$<&%!%-(-.%-.<(;;/!%.1$.9.<($-=!!O&!(;%#!-&%-&)!9#0!-2&!).99&0&$<&%!.$!-2&!
.$-&$%.-/!#9!9&&;.$1!7&-B&&$!&(0;/!($)!;(-&!0&%+#$)&0%!7/!<#E+(0.$1!-2&!$'E7&0!#9!
0&%+#$)&$-%!B2#!($%B&0&)!d%-0#$1;/e!B.-2!-2&.0!#+.$.#$%=!P(0;/!0&%+#$)&$-%!2()!
%;.12-;/!%-0#$1&0!9&&;.$1%L!7'-!(1(.$!-2&!).99&0&$<&%!B&0&!$#-!%-(-.%-.<(;;/!%.1$.9.<($-=!!
J5!*'0!0&%+#$%&!0(-&!#9!$&(0;/!K5c!B(%!%.1$.9.<($-;/!(7#?&!(?&0(1&!9#0!#-2&0!B&7W
7(%&)!%'0?&/%=!See!"#;;&&$!"##H!&-!(;=L!A!Meta"Analysis!of!Response!Rates!in!Web"!or!
Internet"Based!SurveysL!f5!PRC"=!A!:DG"^=!UP>DC@PUPFT!b4NL!b46!i4555jL!available!at!
2--+`ss&+E=%(1&+'7=<#Es<1.s0&+0.$-sf5sfsb4N!i0&+#0-.$1!-2(-!-2&!E&($!0&%+#$%&!
0(-&!#9!(!E&-(W($(;/%.%!#9!B&7!%'0?&/%!B(%!S6=fcjV!see!also!id.!(-!b4N!i&[+;(.$.$1!
-2(-!B2.;&!dg.-!.%!$#-!$&<&%%(0.;/!-0'&!-2(-!0&+0&%&$-(-.?&$&%%!.$<0&(%&%!
E#$#-#$.<(;;/!B.-2!.$<0&(%.$1!0&%+#$%&!0(-&h{Lp$q&?&0-2&;&%%L!B&!0&E(.$!<#$<&0$&)!
(7#'-!#'0!0&%+#$%&!0(-&%!.9!B&!(0&!'$<&0-(.$!B.-2!0&1(0)!-#!%(E+;&!
0&+0&%&$-(-.?&$&%%=!O&!H$#B!-2(-!';-.E(-&;/L!.9!B&!<(+-'0&!(;;!#0!(;E#%-!(;;!#9!-2&!
+#+';(-.#$L!#'0!%(E+;&%!E'%-!7&!0&+0&%&$-(-.?&=ej=!
JN!R'&!-#!0#'$).$1L!-2&!$'E7&0%!0&+#0-&)!-20#'12#'-!-2.%!%&<-.#$!E(/!$#-!%'E!-#!
N55c=!D&&!-2&!<#E+;&-&!0&%';-%!%'EE(0/!9#0!E#0&!)&-(.;&)!0&%';-%=!
J4!T2&!X'&%-.#$!(%H&)!0&%+#$)&$-%!-#!(%%'E&!%#E&!;&?&;!#9!d0.%H!(?&0%.#$=e!@.%H!
(?&0%.#$!.%!(!<#EE#$!7&2(?.#0(;!+2&$#E&$#$!.$!B2.<2!+&#+;&!9(<&)!B.-2!(!<2#.<&!
%&;&<-!(!;#B&0!;.H&;/!+(/#'-!-#!(?#.)!-2&!0.%H!#9!;#%.$1=!\&<('%&!+#;.</E(H&0%!2(?&!
%2#B$!(!-&$)&$</!-#!&[2.7.-!0.%H!(?&0%.#$L!B&!(%H&)!-2&!0&%+#$)&$-%!-#!.$<;')&!.-!.$!
-2&.0!<#$%.)&0(-.#$%=!!
JS!See!T.E#-2/!U=!I&$-#$!&-!(;=L!Tipping!Elements!in!the!Earth’s!Climate!SystemL!N5K!
:@*"=!*a!T^P!F>ThI!>">R=!*a!D"8=!NMbf!i455bj=!
JJ!See!F.<2#;(%!D-&0$L!The!Economics!of!Climate!ChangeL!>U=!P"*F=!@Pm=L!U(/!455bL!(-!
NL!NML!available!at!2--+`ssBBB=(-/+#$W;.$H=<#Es>P>:s)#.s+)9sN5=N4KMs(&0=6b=4=N!
i&[+;(.$.$1!(--.-')&%!-#!0.%HjV!I&--&0!90#E!U.<2(&;!I.?&0E#0&L!P[&<'-.?&!R.0&<-#0!#9!
8:8L!-#!U.$&0(;%!U($(1&E&$-!D&0?.<&L!C=D=!R&+h-!#9!8$-&0.#0!i>+0=!fL!4556j!i).%<'%%.$1!
-2&!+0#7;&E%!#9!.00&?&0%.7.;.-/!($)!'$<&0-(.$-/!B.-2!0&%+&<-!-#!?(;'.$1!#99%2#0&!
$(-'0(;!0&%#'0<&%L!($)!-2&!$&&)!-#!.$<#0+#0(-&!($!#+-.#$%!?(;'&!90(E&B#0H!.$-#!-2&!
9&)&0(;!#.;!($)!1(%!;&(%.$1!+0#10(Ej=!
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JK!See,!e.g.L!@#$(;)!>=!a;&E.$1!&-!(;=L!A!Reassessment!of!the!Economic!Effects!of!Global!
Climate!Change!on!U.S.!AgricultureL!S5!"I8U>T8"!"^>FlP!NJML!NfM!iN66Kj=!F#-&!-2(-!
-2&!('-2#0%h!0&%';-%!)&+&$)&)!#$!<;.E(-&!<2($1&!.$<0&(%.$1!.$<#E&%!9#0!>E&0.<($!
9(0E%!7/!)&<0&(%.$1!B#0;)B.)&!9(0E!+0#)'<-.#$!($)!-2&0&7/!0(.%.$1!9##)!+0.<&%=!
Jf!See!]&%%.<(!I&7&0L!Administration!Officials!Tout!Cap"and"Trade’s!Benefits!for!
FarmersL!"I8U>TPO8@PL!]';/!4SL!4556!i$#-.$1!D&$(-#0%!D([7/!"2(E7;.%%L!U.H&!
]#2($$%L!\;($<2&!I.$<#;$L!($)!:(-!@#7&0-%!(;;!<0.-.<.Y&)!-2&!R&+(0-E&$-!#9!
>10.<';-'0&h%!($(;/%.%!-2(-!9(0E&0%!B#';)!7&$&9.-!'$)&0!<;.E(-&!;&1.%;(-.#$j=!!
JM!T2&!%&<-#0%!-2(-!#?&0!2(;9!#9!-2&!0&%+#$)&$-%!9&;-!B&0&!.$!)($1&0!#9!7&.$1!(99&<-&)!
7/!<;.E(-&!<2($1&!i(10.<';-'0&L!9#0&%-0/L!9.%2.$1L!.$%'0($<&L!($)!2&(;-2!%&0?.<&%j!())!
'+!-#!#?&0!N5c!#9!-2&!C=D=!&<#$#E/L!(<<#0).$1!-#!455M!)(-(!90#E!-2&!C=D=!\'0&('!#9!
P<#$#E.<!>$(;/%.%!i-2&!E#%-!0&<&$-!)(-(!(?(.;(7;&j=!
Jb!See!Protecting!Lower"Income!Families!While!Fighting!Global!Warming:!Hearing!
Before!H.!Subcomm.!on!Income!Security!and!Family!SupportL!NNN-2!"#$1=!i4556j!
i%-(-&E&$-!#9!T&00/!U=!R.$($L!D&$.#0!>)?.%#0L!"#$10&%%.#$(;!\')1&-!*99.<&jV!Policy!
Options!to!Prevent!Climate!Change:!Hearing!Before!H.!Comm.!on!Ways!and!MeansL!
NN5-2!"#$1=L!b!i455bj!i-&%-.E#$/!#9!R(;;(%!\'0-0(BL!D&$.#0!a&;;#BL!@&%#'0<&%!9#0!
-2&!a'-'0&jV!R(;;(%!\'0-0(B!&-!(;=L!The!Incidence!of!U.S.!Climate!Policy:!Where!You!
Stand!Depends!on!Where!You!Sit!Sf!i@&%=!9#0!-2&!a'-'0&!R.%<'%%.#$!:(+&0!F#=!5bW4bL!
455bjL!available!at!2--+`ssBBB=099=#01s@aasR#<'E&$-%s@aaWR:W5bW4b=+)9=!
J6!SeeL!e.g.L!NKK!"#$1=!@&<=!D=!6fJ6!i)(.;/!&)=!D&+-=!44L!4556j!i%-(-&E&$-!#9!D&$=!
8$2#9&j!i(%%&0-.$1!-2(-!-2&!D&$(-&!B.;;!$#-!(<<&+-!($/!.$-&0$(-.#$(;!(10&&E&$-!
'$;&%%!d"2.$(!and!other!developing!countries!(10&&!-#!E($)(-#0/!&E.%%.#$!<'-%!
<#E+(0(7;&!-#!-2#%&!0&X'.0&)!.$!>E&0.<(ej!i&E+2(%.%!())&)jV!D&$(-#0!l&#01&!
m#.$#?.<2L!D+&&<2!(-!-2&!",W@#;;!"(;;!";.E(-&!"2($1&!"#$9&0&$<&!i*<-=!45L!4556j!
i#++#%.$1!(<-.#$!7/!-2&!C$.-&)!D-(-&%!#$!<;.E(-&!<2($1&!'$-.;!-2&!d.$-&0$(-.#$(;!
<#EE'$.-/!<#E&p%q!-#!-2&!-(7;&{8!(E!?&0/!<#$<&0$&)!B.-2!-2&!1#W.-W(;#$&!
(++0#(<2ej=!
K5!8-!%2#';)!7&!$#-&)!-2(-!%#E&!<0#%%W<#00&;(-.#$%!0&;/!#$!1&$&0(;.Y.$1!90#E!
0&;(-.?&;/!%E(;;!%&-%!#9!)(-(=!8$!-2.%!<(%&L!#$;/!NN!0&%+#$)&$-%!9&;-!-2(-!<;.E(-&!
<2($1&!).)!$#-!7&;.&?&!-2(-!<;.E(-&!<2($1&!B(%!(!-20&(-=!T2&!%(E+;&!%.Y&!%2#';)!7&!
H&+-!.$!E.$)!B2&$!($(;/Y.$1!-2&%&!0&%';-%=!!
KN!See!:0#+#%&)!@';&E(H.$1!-#!P%-(7;.%2!I.12-WR'-/!m&2.<;&!l0&&$2#'%&!l(%!
PE.%%.#$!D-($)(0)%!($)!"#0+#0(-&!>?&0(1&!a'&;!P<#$#E/!D-($)(0)%L!MJ!a&)=!@&1=!
J6JKJL!J6fb5!iD&+-=!4bL!4556j!i-#!7&!<#).9.&)!(-!J5!"=a=@=!+-%=!bfL!f55jV!P$&01/!
"#$%&0?(-.#$!:0#10(E`!P$&01/!"#$%&0?(-.#$!D-($)(0)%!9#0!@&90.1&0(-&)!\#--;&)!#0!
"($$&)!\&?&0(1&!m&$).$1!U(<2.$&%L!MJ!a&)=!@&1=!JJ6NSL!JJ6JM!i>'1=!SNL!4556j!i-#!
7&!<#).9.&)!(-!N5!"=a=@=!+-=!JSNj=!
K4!a#0!&(<2!#9!-2&!$'E&0.<(;!X'&%-.#$%!B&!<2#%&!-2&!E#%-!<#$%&0?(-.?&!&$)!#9!-2&!
%<(;&!B2&$&?&0!(!0&%+#$)&$-!&$-&0&)!(!0($1&=!T2.%!E&($%!B&!<2#%&!-2&!;#B!&$)!#9!
-2&!0($1&!9#0!-2&!%#<.(;!<#%-!#9!<(07#$!($)!+&0<&$-!#9!7&$&9.-%!-#!-2&!C$.-&)!D-(-&%!
X'&%-.#$%L!($)!-2&!2.12!&$)!9#0!-2&!).%<#'$-!0(-&!X'&%-.#$=!T2.%!&$%'0&%!-2(-!#'0!
0&%';-%!(0&!&[-0&E&;/!<#$%&0?(-.?&=!
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KS!]=!D"*TT!^*II>R>G!A!]>D*F!>!D"^O>@ToL!T^P!*T^P@!D8RP!*a!T^P!"*8F`!T^P!P"*F*U8"!
\PFPa8TD!*a!"I8U>TP!"^>FlP!IPl8DI>T8*F!4!i4556jL!available!at!
2--+`ssBBB=+#;.</.$-&10.-/=#01s+'7;.<(-.#$%s)#<'E&$-%s*-2&0D.)&#9-2&"#.$=+)9=!
KJ!See!:0#+#%&)!@';&E(H.$1!-#!P%-(7;.%2!I.12-WR'-/!m&2.<;&!l0&&$2#'%&!l(%!
PE.%%.#$!D-($)(0)%!($)!"#0+#0(-&!>?&0(1&!a'&;!P<#$#E/!D-($)(0)%L!MJ!a&)=!@&1=!
J6JKJL!J6fb5!iD&+-=!4bL!4556j!i).%<'%%.$1!d(-!;&(%-!9#'0!<(?&(-%e!#$!&%-.E(-.$1!-2&!
%#<.(;!<#%-!#9!<(07#$j=!
KK!See!id.!(-!J6fMf!i<.-.$1!8:""h%!<#$<;'%.#$!-2(-!d8-!.%!very!likely!-2(-!1;#7(;;/!
(110&1(-&)!9.1'0&%!'$)&0&%-.E(-&!-2&!)(E(1&!<#%-%!7&<('%&!-2&/!<($$#-!.$<;')&!
E($/!$#$WX'($-.9.(7;&!.E+(<-%ej=!
Kf!Id.!(-!J6fN4V!P$&01/!"#$%&0?(-.#$!D-($)(0)%!9#0!@&90.1&0(-&)!\#--;&)!#0!"($$&)!
\&?&0(1&!m&$).$1!U(<2.$&%L!MJ!a&)=!@&1=!JJ6NSL!JJ6JM!i>'1=!SNL!4556j!i-#!7&!
<#).9.&)!(-!N5!"=a=@=!+-=!JSNj=!
KM!T2&0&!.%!(!;.?&;/!)&7(-&!.$!-2&!&<#$#E.<!;.-&0(-'0&!(7#'-!).%<#'$-.$1V!-2&!D-&0$!
@&?.&B!%+'00&)!(!$&B!0#'$)!#9!%+(00.$1=!a#0!(!%'EE(0/!#9!-2&!)&7(-&L!B.-2!
<.-(-.#$%!#9!?(0.#'%!+#%.-.#$%L!%&&!]#2$!,'.11.$L!Stern!and!His!Critics!on!Discounting!
and!Climate!ChangeL!b6!"I8U>TP!"^>FlP!N6K!i455Mj=!
Kb!See!:0#+#%&)!@';&E(H.$1!-#!P%-(7;.%2!I.12-WR'-/!m&2.<;&!l0&&$2#'%&!l(%!
PE.%%.#$!D-($)(0)%!($)!"#0+#0(-&!>?&0(1&!a'&;!P<#$#E/!D-($)(0)%L!MJ!a&)=!@&1=!
J6JKJL!J6fN4WNS!iD&+-=!4bL!4556j!i(<H$#B;&)1.$1!-2(-!dp-q2&!<2#.<&!#9!(!).%<#'$-!
0(-&{0(.%&%!2.12;/!<#$-&%-&)!($)!&[<&&).$1;/!).99.<';-!X'&%-.#$%!#9!%<.&$<&L!
&<#$#E.<%L!+2.;#%#+2/L!($)!;(BLe!($)!&[+;#0.$1!-2&!'%&!#9!2/+&07#;.<!).%<#'$-.$1L!
7'-!$#-!%&0.#'%;/!).%<'%%.$1!-2&!(++;.<(-.#$!#9!E#0(;!.$X'.0.&%!0(-2&0!-2($!&<#$#E.<!
-&<2$.X'&%j=!
K6!See!generally!id.!i'%.$1!Sc!($)!Kc!0(-&%!9#0!-2&!<(;<';(-.#$!#9!-2&!%#<.(;!<#%-!#9!
<(07#$L!($)!'%.$1!Sc!($)!Mc!0(-&%!9#0!1&$&0(;!).%<#'$-.$1!#9!<#%-%!($)!7&$&9.-%!
0&;(-.$1!-#!-2&!<;.E(-&!+#;.</jV!id.!(-!J6JMM!$=KM!idT2&!Sc!($)!Kc!&%-.E(-&%!2(?&!
.$)&+&$)&$-!(++&(;!($)!(-!-2.%!-.E&!(!<;&(0!+0&9&0&$<&!9#0!#$&!#?&0!-2&!#-2&0!.%!$#-!
B(00($-&)=ej=!
f5!>$#-2&0!<0#%%W0&%';-%!<#00&;(-.#$!%'11&%-%!-2(-!-2#%&!B2#!)#!$#-!-2.$H!E#%-!#9!
-2&!7'0)&$%!#9!<;.E(-&!<2($1&!B.;;!9(;;!#$!9'-'0&!1&$&0(-.#$%!-&$)!-#!0&<#EE&$)!(!
2.12&0!).%<#'$-!0(-&=!
fN!C%.$1!(!-W-&%-!9#0!).99&0&$<&!.$!E&($%L!-2&!2/+#-2&%.%!-2(-!-2&%&!-B#!10#'+%!2(?&!
-2&!%(E&!E&($!<($$#-!7&!0&Z&<-&)!(-!-2&!-&$!+&0<&$-!;&?&;=!
f4!:0&%%!@&;&(%&L!C$.-&)!F(-.#$%!P)'<(-.#$(;L!D<.&$-.9.<L!($)!"';-'0(;!*01($.Y(-.#$L!
R&<;(0(-.#$!9#0!($!8$<0&(%&)!:'7;.<!>B(0&$&%%!#9!";.E(-&!"2($1&!iD&+-=!6L!4556jL!
available!at!2--+`ss+#0-(;='$&%<#=#01s<.s&$s&?=+2+W
C@It8Ry46566AC@ItR*yR*tT*:8"AC@ItDP"T8*Fy45N=2-E;!i).%<'%%.$1!-2&!
8$-&0$(-.#$(;!"#$9&0&$<&!#$!\0#()<(%-!U&).(!($)!";.E(-&!"2($1&j=!
fS!Poll:!Most!Americans!Back!Obama’s!Energy!PolicyL!>DD*"=!:@PDDL!>'1=!4bL!4556=!
fJ!See!supra!$#-&!Jf=!
fK!T2&!^#'%&W+(%%&)!<;.E(-&!;&1.%;(-.#$!.$<;')&%!(!%.1$.9.<($-!$'E7&0!#9!90&&!
(;;#B($<&%L!(%!)#&%!-2&!<'00&$-!;&1.%;(-.?&!+0#+#%(;!+&$).$1!.$!-2&!D&$(-&=!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ff!>$!*<-#7&0!4556!+#;;!<#$)'<-&)!7/!F\"!F&B%sO(;;!D-0&&-!]#'0$(;!9#'$)!-2(-!
46c!#9!-2&!>E&0.<($!+'7;.<!7&;.&?&%!dpBq&!)#$h-!H$#B!&$#'12!(7#'-!1;#7(;!<;.E(-&!
<2($1&L!($)!E#0&!0&%&(0<2!.%!$&<&%%(0/!7&9#0&!B&!-(H&!($/!(<-.#$%=e!>$!()).-.#$(;!
NSc!9&;-!<#$<&0$!(7#'-!1;#7(;!B(0E.$1!B(%!'$B(00($-&)L!($)!#$;/!46c!7&;.&?&)!
-2(-!0&%&(0<2!2()!&%-(7;.%2&)!1;#7(;!B(0E.$1!(%!(!%&0.#'%!+0#7;&E!)&E($).$1!
.EE&).(-&!(<-.#$=!See!:#;;.$1!@&+#0-L!supra!$#-&!S=!
fM!See!supra!$#-&!J6V!see!also!supra!$#-&!S!i).%<'%%.$1!+'7;.<!#+.$.#$!#$!&<#$#E.<!
<#%-%!#9!'$.;(-&0(;!(<-.#$j=!
fb!See!supra!$#-&!KNWK6!($)!(<<#E+($/.$1!-&[-=!
f6!See!8F8U>8!U=!"^PTT8>@!A!]>D*F!>!D"^O>@ToL!T^P!@*>R!>^P>R`!P:>hD!*:T8*FD!>FR!
*\I8l>T8*FD!a*@!@PlCI>T8Fl!l@PPF^*CDP!l>D!PU8DD8*FD!4!i4556j=!



!

A"1!

Appendix!
!

T2.%!(++&$).[!.$<;')&%!-2&!-&[-!#9!-2&!%'0?&/!-2(-!B(%!()E.$.%-&0&)!
-#!#'0!%(E+;&!#9!&[+&0-!&<#$#E.%-%L!0&%';-%!90#E!-2&!%'0?&/L!($)!-2&!
Z#'0$(;%!-2(-!B&0&!'%&)!-#!)&?&;#+!-2&!;.%-!#9!&<#$#E.%-%=!
!
Survey!Instrument!
T2&! 8$%-.-'-&! 9#0! :#;.</! 8$-&10.-/! (-! FGC! D<2##;! #9! I(B! .%! <#$)'<-.$1! (! %'0?&/! -#!
&[(E.$&!-2&!#+.$.#$%!#9!&<#$#E.%-%!#$!<;.E(-&!<2($1&!+#;.</!($)!'$<&0-(.$-/=!!T2.%!
%'0?&/! .%! #$;/! 7&.$1! %&$-! -#! &<#$#E.%-%! B2#! +'7;.%2&)! (! <;.E(-&! <2($1&! 0&;(-&)!
(0-.<;&!i70#();/!)&9.$&)j!.$!(!-#+!&<#$#E.<!Z#'0$(;!.$!-2&!+(%-!NK!/&(0%=!!T2&!%'0?&/!
<#$%.%-%!#9!N4!E';-.+;&!<2#.<&!X'&%-.#$%!($)!-(H&%!;&%%!-2($!9.?&!E.$'-&%!-#!9.;;!#'-=!!
T2&! (110&1(-&! 0&%';-%! #9! -2.%! %'0?&/! B.;;! 7&! ).%-0.7'-&)! -#! E&).(! E&E7&0%! B2#!
0&+#0-!#$!<;.E(-&!<2($1&!.%%'&%L!7'-!.$).?.)'(;!0&%+#$%&%!B.;;!7&!<#$9.)&$-.(;=!
T2($H%!9#0!/#'0!+(0-.<.+(-.#$=!

Climate!Change!Risks!

N=!T2&!&$?.0#$E&$-(;!&99&<-%!#9!10&&$2#'%&!1(%!&E.%%.#$%L!(%!)&%<0.7&)!7/!;&().$1!
%<.&$-.9.<!&[+&0-%L!<0&(-&!%.1$.9.<($-!0.%H%!-#!.E+#0-($-!%&<-#0%!#9!-2&!C$.-&)!D-(-&%!
($)!1;#7(;!&<#$#E/=!
D-0#$1;/!>10&&! >10&&! F&'-0(;! R.%(10&&! D-0#$1;/!R.%(10&&! F#!*+.$.#$!
JK=Nc! Sb=6c! M=fc! K=fc! =fc! 4=bc!
ifKj! iKfj! iNNj! iMj! iNj! iJj!
!
4=!!T2&!9#;;#B.$1!)#E&%-.<!&<#$#E.<!%&<-#0%!(0&!;.H&;/!-#!7&!$&1(-.?&;/!(99&<-&)!7/!
<;.E(-&!<2($1&!i<2&<H!(;;!-2(-!(++;/j`!

>10.<';-'0&! ! ! ! bf=5c! iNNMj!
U.$.$1! ! ! ! ! NN=bc! iNfj!
a.%2.$1! ! ! ! ! MN=Sc! i6Mj!
a#0&%-0/! ! ! ! ! ff=6c! i6Nj!
@&(;!P%-(-&! ! ! ! SK=Sc! iJbj!
8$%'0($<&! ! ! ! fK=Jc! ib6j!
"#$%-0'<-.#$! ! ! ! N6=Nc! i4fj!
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T0($%+#0-! ! ! ! 44=bc! iSNj!
U($'9(<-'0.$1! ! ! ! NN=bc! iNfj!
^&(;-2!D&0?.<&%! ! ! ! KN=Kc! iM5j!

!S=!!U#%-!#9!-2&!&$?.0#$E&$-(;!($)!&<#$#E.<!&99&<-%!#9!10&&$2#'%&!1(%!&E.%%.#$%!
B.;;!7&!9&;-!7/!9'-'0&!1&$&0(-.#$%=!
D-0#$1;/!>10&&! >10&&! F&'-0(;! R.%(10&&! D-0#$1;/!R.%(10&&! F#!*+.$.#$!
JK=bc! Jf=Kc! J=4c! 4=Nc! 5c! N=Jc!
ifKj! iffj! ifj! iSj! i5j! i4j!
!
J=!!C$<&0-(.$-/!(%%#<.(-&)!B.-2!-2&!&$?.0#$E&$-(;!($)!&<#$#E.<!&99&<-%!#9!
10&&$2#'%&!1(%!&E.%%.#$%!.$<0&(%&%!-2&!?(;'&!#9!&E.%%.#$!<#$-0#;%L!(%%'E.$1!%#E&!
;&?&;!#9!0.%HW(?&0%.#$=!
D-0#$1;/!>10&&! >10&&! F&'-0(;! R.%(10&&! D-0#$1;/!R.%(10&&! F#!*+.$.#$!
SN=6c! JS=Nc! NS=4c! f=6c! 4=bc! 4=Nc!
iJfj! if4j! iN6j! iN5j! iJj! iSj!
!

Greenhouse!Gas!Control!Mechanisms!

K=!!\&-B&&$!E(0H&-!7(%&)!E&<2($.%E%L!%'<2!(%!(!<(07#$!-([!#0!<(+W($)W-0()&!
%/%-&EL!($)!<#EE($)W($)W<#$-0#;!0&1';(-.#$%!%'<2!(%!+&09#0E($<&!%-($)(0)%L!
B2.<2!.%!+0&9&0(7;&!(%!(!-##;!-#!0&)'<&!10&&$2#'%&!1(%!&E.%%.#$%Q!

D-0#$1;/!:0&9&0!U(0H&-W\(%&)! ! K4=Jc! iMKj!
:0&9&0!U(0H&-W\(%&)! ! ! S6=4c! iKfj!
F&'-0(;! ! ! ! ! f=Sc! i6j!
:0&9&0!"#EE($)W($)W"#$-0#;! ! 5c! i5j! !
D-0#$1;/!:0&9&0!"#EE($)W($)W"#$-0#;! 4=Nc! iSj! !
F#!*+.$.#$! ! ! ! 5c! i5j!
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!f=!!C$)&0!(!<(+W($)W-0()&!%/%-&EL!.%!.-!+0&9&0(7;&!-#!('<-.#$!+&0E.-%!($)!'%&!-2&!
0&?&$'&!-#!0&)'<&!.$&99.<.&$-!-([&%!#0!<#E+&$%(-&!<#$%'E&0%L!#0!-#!).%-0.7'-&!
(;;#B($<&%!9#0!90&&!-#!0&1';(-&)!&E.--&0%Q!

D-0#$1;/!:0&9&0!a0&&!>;;#<(-.#$! ! 4=Nc! iSj! !
:0&9&0!a0&&!>;;#<(-.#$! ! ! f=6c! iN5j!
F&'-0(;! ! ! ! ! N5=Jc! iNKj!
:0&9&0!>'<-.#$.$1! ! ! ! Sb=6c! iKfj!
D-0#$1;/!:0&9&0!>'<-.#$.$1! ! ! JN=Mc! if5j!
F#!*+.$.#$! ! ! ! 5c! i5j!

!M=!!:;(<.$1!(!d+0.<&!#$!<(07#$e!-20#'12!(!-([!#0!<(+W($)W-0()&!%/%-&E!B.;;!.$<0&(%&!
.$<&$-.?&%!9#0!&$&01/!&99.<.&$</!($)!-2&!)&?&;#+E&$-!#9!;#B&0W<(07#$!&$&01/!
+0#)'<-.#$=!
D-0#$1;/!>10&&! >10&&! F&'-0(;! R.%(10&&! D-0#$1;/!R.%(10&&! F#!*+.$.#$!
ff=Mc! SN=Sc! N=Jc! =Mc! 5c! 5c!
i6fj! iJKj! i4j! iNj! i5j! i5j!
!

Estimated!Harms!of!Climate!Change!

b=!!T2&!1;#7(;!d%#<.(;!<#%-!#9!<(07#$e!+&0!E&-0.<!-#$_.=&=!!-2&!$&-!+0&%&$-!?(;'&!#9!-2&!
E(01.$(;!.E+(<-!#?&0!-.E&!<('%&)!7/!-2&!&E.%%.#$!-#)(/!#9!#$&!-#$!#9!<(07#$!
).#[.)&W&X'.?(;&$-!10&&$2#'%&!1(%%&%_.%!E#%-!;.H&;/`!
i&$-&0!($/!k!?(;'&!+#%.-.?&!#0!$&1(-.?&!&X'(;!-#!-2&!<#%-!#9!#$&!-#$!<(07#$!).#[.)&!
&X'.?(;&$-j!

! Full!Data!Set! Trimmed!Responses!

Average! kN45LM5M! kN5M!
StdDev! NL56MLfNb! SS6!
Min! k5! k5!
1st!Quartile! k45! k45!
Median! kK5! kJ5!
3rd!Quartile! kN55! kN55!
Max! kN5L555L555! kSL555!
Mode! kK5! kK5!
N! bJ! b4!

!
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6=!!O2(-!+&0<&$-(1&!#9!7&$&9.-%!90#E!0&)'<&)!10&&$2#'%&!1(%!&E.%%.#$%!B.;;!(<<0'&!
-#!-2&!C$.-&)!D-(-&%Q!!i+;&(%&!&$-&0!(!+&0<&$-(1&j!

Average! M=ffc!
StdDev! NN=bJ!
Min! WSKc!
1st!Quartile! 5=N5c!
Median! J=5c!
3rd!Quartile! N5c!
Max! K5c!
Mode! N5c!
N! b5!

!
N5=!!^#B!%2#';)!-2&!7&$&9.-%!-#!9'-'0&!1&$&0(-.#$%!7&!&?(;'(-&)Q!
!!!!!\/!).%<#'$-.$1!-2&E!(-!(!<#$%-($-!0(-&! ! SM=Kc! iKJj!
!!!!!\/!'%.$1!(;-&0$(-.?&!).%<#'$-.$1!E&-2#)#;#1.&%! !
!!!!!!!!i%'<2!(%!2/+&07#;.<!).%<#'$-.$1j! ! ! Sf=bc! iKSj!
!!!!!\/!0&9&0&$<&!-#!E#0(;!.$X'.0.&%!! ! ! !
!!!!!!!!!'$0&;(-&)!-#!).%<#'$-.$1! ! ! Nf=Mc!! i4Jj!
!!!!!F#!#+.$.#$! ! ! ! ! 6c! iNSj!
NN=!!89!7&$&9.-%!-#!9'-'0&!1&$&0(-.#$%!(0&!-#!7&!).%<#'$-&)L!-2&!(++0#+0.(-&!).%<#'$-!
0(-&!'%&)!B2&$!<(;<';(-.$1!-2&!%#<.(;!<#%-!#9!<(07#$!.%`!!i+;&(%&!&$-&0!(!+&0<&$-(1&j!

Average! 4=bfc!
StdDev! 4=SM!
Min! 5c!
1st!Quartile! Nc!
Median! 4=Jc!
3rd!Quartile! S=6c!
Max! N4c!
Mode! Sc!
N! N54!

!



!
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Treaty!Negotiations!

N4=!!T2&!CD!1#?&0$E&$-!%2#';)!<#EE.-!-#!0&)'<.$1!10&&$2#'%&!1(%!&E.%%.#$%`!
@&1(0);&%%!#9!-2&!(<-.#$%!#-2&0!<#'$-0.&%!-(H&! ! KMc! ibNj!
*$;/!.9!.-!<($!&$-&0!(!E';-.;(-&0(;!&E.%%.#$%!
!!0&)'<-.#$%!-0&(-/!B.-2!%#E&!<#'$-0.&%! ! NK=Kc! i44j! ! !
*$;/!.9!#-2&0!E(Z#0!&E.--&0%!<#EE.-!-#!0&)'<.$1!
!!&E.%%.#$%!-20#'12!(!1;#7(;!-0&(-/! ! ! 4N=bc! iSNj!
*$;/!.9!&?&0/!<#'$-0/!<#EE.-%!-#!0&)'<.$1!!
!!&E.%%.#$%!-20#'12!(!1;#7(;!-0&(-/! ! ! =Mc! iNj!
C$)&0!$#!<.0<'E%-($<&%! ! ! ! 4=Nc! iSj!
F#!*+.$.#$! ! ! ! ! 4=bc! iJj! ! !
!



!
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!
Journal!Listing!

T2.%!+(1&!;.%-%!-2&!-#+!4K!Z#'0$(;%!(%!)&-&0E.$&)!7/!-2&!P'0#+&($!P<#$#E.<!@&?.&B=!!
T2&%&!B&0&!-2&!Z#'0$(;%!'%&)!-#!<#E+.;&!-2&!%(E+;&!#9!-#+!&<#$#E.%-%=!
Rank! Journal!Title!

N! >E&0.<($!P<#$#E.<!@&?.&B
4! P<#$#E&-0.<(
S! ]#'0$(;!#9!:#;.-.<(;!P<#$#E/
J! ]#'0$(;!#9!P<#$#E.<!T2&#0/
K! ,'(0-&0;/!]#'0$(;!#9!P<#$#E.<%
f! ]#'0$(;!#9!P<#$#E&-0.<%
M! P<#$#E&-0.<!T2&#0/
b! @&?.&B!#9!P<#$#E.<!D-').&%
6! ]#'0$(;!#9!\'%.$&%%!P<#$#E.<%!($)!D-(-.%-.<%
N5! ]#'0$(;!#9!U#$&-(0/!P<#$#E.<%
NN! l(E&%!($)!P<#$#E.<!\&2(?.#0
N4! ]#'0$(;!#9!P<#$#E.<!:&0%+&<-.?&%!
NS! @&?.&B!#9!P<#$#E.<%!($)!D-(-.%-.<%!
NJ! P'0#+&($!P<#$#E.<!@&?.&B
NK! 8$-&0$(-.#$(;!P<#$#E.<!@&?.&B
Nf! P<#$#E.<!T2&#0/
NM! ]#'0$(;!#9!^'E($!@&%#'0<&%
Nb! P<#$#E.<!]#'0$(;
N6! ]#'0$(;!#9!:'7;.<!P<#$#E.<%
45! ]#'0$(;!#9!P<#$#E.<!I.-&0(-'0&
4N! P<#$#E.<!I&--&0%
44! ]#'0$(;!#9!>++;.&)!P<#$#E.<%
4S! ]#'0$(;!#9!P<#$#E.<!R/$(E.<%!($)!"#$-0#;
4J! ]#'0$(;!#9!I(7#0!P<#$#E.<%
4K! ]#'0$(;!#9!P$?.0#$E&$-(;!P<#$#E.<%!($)!U($(1&E&$-
!




