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"8'+<*S.&$'+1.4:$'"4'9S$#*+.4'V4E*.4'.4E'9<.%W.'0.&*)$'&#*7$%,'&1$'#$R"#&'.<%"'!
$@R<"#$%'&1$'$T;*&5'*%%;$%'#$<.&$E'&"'&#*7$%'.4E'+<*S.&$'+1.4:$,'.%'2$<<'.%'&1$'%R$L
+*/+'%$+&"#%'&1.&'2*<<'.88$+&'&#*7$%'*4'&1$'+"4&$@&'"8'+<*S.&$'+1.4:$='

IGG)("#+&

N1$'*4*&*.<'$@R<"#.&*"4'"8'&1$'<*&$#.&;#$'#$)*$2$E'E$/4*&*"4%'"8'%"+*.<');<4$#.7*<*&5,'
$T;*&5,'.4E'U;%&*+$'*4'&1$'+"4&$@&'"8'+<*S.&$'+1.4:$'.%'*&'#$<.&$%'&"'4.&;#.<'#$%";#+$'



!"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'!/*.3+6$6'"7'8$.+,%.),+

8

S.4.:$S$4&'.4E'4.&;#.<'1.`.#E%'.4E'E*%.%&$#%='N1$%$'E$/4*&*"4%'2$#$';%$E'&"'
26"7&!-(&!#'/J&!/0!-(&!#&$%'(!"+-/!$77"-"/+$;!$'$7&4"'!;"-&%$-6%&)!2/,&%+4&+-!$+7!

4"4:")$#4S$4&.<'R;7<*+.&*"4%'.4E'K$7'%*&$%,'.4E'S$E*.'#$R"#&%'#$<.&$E'&"'%"+*.<<5'
,6;+&%$:;&!J/J6;$-"/+#!"+!-(&!*+"-&7!5-$-&#E!U(&!4$R/%"-.!/0!;"-&%$-6%&!%&,"&H&7!!

0/%!-("#!#.+-(&#"#!H$#!J6:;"#(&7!0%/4!O@@@!-/!O@@=E!

Geography and populations addressed—
U(&!#.+-(&#"#!&MJ;/%&#!;"-&%$-6%&!/+!(/H!';"4$-&!'($+2&!"#!$00&'-"+2!"+7"2&+/6#!

J&/J;&#!$+7!#/'"$;;.!,6;+&%$:;&!'/446+"-"&#!"+!6%:$+!$+7!%6%$;!$%&$#!"+!-(&!*+"-&7!

(&.&$%,'R.#&*+;<.#<5'&1$'6"2$#'aB'(&.&$%='N1$'%+"R$'2.%'4.##"2$E'*4'&1*%'2.5'
:&'$6#&!-(&!J%/R&'-)!06+7&7!:.!-(&!*5IK!\/%&#-!5&%,"'&)!"#!"+-&+7&7!-/!J%/,"7&!

;$+7!4$+$2&%#!H"-("+!-(&!*+"-&7!5-$-&#!"+0/%4$-"/+!$:/6-!H/%C"+2!H"-(!#/'"$;;.!

,6;+&%$:;&!J/J6;$-"/+#!H"-("+!$+7!$7R$'&+-!-/!*E5E!J6:;"'!;$+7#E!U(&!#.+-(&#"#!

$;#/!"+'/%J/%$-&#!;"-&%$-6%&!/+!';"4$-&!'($+2&!"4J$'-#!-/!,6;+&%$:;&!J/J6;$-"/+#!"+!

T$+$7$!$+7!K;$#C$!:&'$6#&!/0!-(&!J%&,$;&+'&!/0!;"-&%$-6%&!$:/6-!-(&#&!$%&$#!$+7!-(&!

.RR<*+.7*<*&5'"8'%;+1'*48"#S.&*"4'*4'&1$'6"2$#'aB'(&.&$%='b"2$)$#,'&1$'#$R"#&'E"$%'
+/-!0/'6#!/+!-(&#&!$%&$#)!:&'$6#&!K;$#C$!$+7!T$+$7$!$%&!$77%&##&7!:.!$!'/4J$+"/+!

J%/R&'-E"

U(&!J%"4$%.!J/J6;$-"/+#!&M$4"+&7!"+!-("#!#.+-(&#"#!"+';67&!#/'"$;;.!,6;+&%$:;&!

6%:$+!$+7!%6%$;!J/J6;$-"/+#!$+7!"+7"2&+/6#!J/J6;$-"/+#E!5/'"$;;.!,6;+&%$:;&!6%:$+!

R"R;<.&*"4%'*4+<;E$'+"SS;4*&*$%'"8'+"<"#'H$=:=,'98#*+.4'9S$#*+.4%'.4E'6.&*4"%L!
6.&*4.%J,'%*4:<$'R.#$4&%,'<"2L*4+"S$'+"SS;4*&*$%,'&1$'$<E$#<5,'R$"R<$'2*&1'1$.<&1'
'/+#-%$"+-#)!$+7!J&/J;&!("#-/%"'$;;.!4$%2"+$;"X&7!"+!J/;"'.4$C"+2!J%/'&##&#E!!

5/'"$;;.!,6;+&%$:;&!%6%$;!J/J6;$-"/+#!"+';67&!'/446+"-"&#!-"&7!-/!#6%%/6+7"+2!

+$-6%$;!%&#/6%'&#!0/%!&'/+/4.!$+7!R/:#)!"+!$77"-"/+!-/!-(&!#$4&!'/446+"-"&#!/0!

J&/J;&!;"#-&7!0/%!6%:$+!$%&$#E!9+7"2&+/6#!J/J6;$-"/+#!"+';67&!K4&%"'$+!9+7"$+!

&#*7$%'.+#"%%'&1$'6"2$#'aB'(&.&$%,'9<.%W.'0.&*)$%,'.4E'!*#%&'0.&*"4%'*4'X.4.E.='

Biophysical context of climate change—
K+!6+7&%#-$+7"+2!/0!-(&!:"/J(.#"'$;!&00&'-#!/0!';"4$-&!'($+2&!"#!+&'&##$%.!H(&+!

'/+#"7&%"+2!(/H!#/'"$;!#.#-&4#!H";;!:&!$00&'-&7E!U(&!9+-&%2/,&%+4&+-$;!8$+&;!/+!

T;"4$-&!T($+2&!0/6%-(!$##&##4&+-!%&J/%-!7&#'%":&#!(/H!';"4$-&!'($+2&!J%&#&+-#!

&1$'R"&$4&*.<'8"#'#.R*E'+1.4:$%,'%;+1'.%'S"#$'8#$T;$4&'$@&#$S$'2$.&1$#'$)$4&%,'.4E'
%;7&<$'+1.4:$%,'%;+1'.%'+1.4:$%'*4'%R$+*$%'E*%&#*7;&*"4%,'R<.4&LR"<<*4.&"#'*4&$#.+L
-"/+#)!$+7!H$-&%!'(&4"#-%.!B98TT!O@@>)!</#&+XH&"2!&-!$;E!O@@NFE!U("#!#622&#-#!-($-!

';"4$-&!'($+2&!J%&#&+-#!-(&!J/-&+-"$;!0/%!"+'%&$#&7!&MJ/#6%&!-/!%$J"7!$+7!#6:-;&!

" 'Q#.8&'#$R"#&'&*&<$E'c("+*.<');<4$#.7*<*&5'.4E'$T;*&5'*4'&1$'+"4&$@&'"8'+<*S.&$'+1.4:$'*4'!
9<.%W.'.4E'X.4.E.='(54&1$%*%'"8'<*&$#.&;#$d'>4'/<$'2*&1'e.<$#*$'?.#7$#,'P4*)$#%*&5'"8'9<.%W.'
\$"%:$+C#)!QAA!3!\"%&H&&7!K,&E!8$;4&%)!KS!==]?QE
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&+,"%/+4&+-$;!'($+2&#!$+7)!"+!-6%+)!%$J"7!$+7!#6:-;&!#/'"$;)!'6;-6%$;)!&'/+/4"')!!

$+7!J/;"-"'$;!'($+2&#E

S$%;!&-!$;E!BO@@=F!7&#'%":&7!';"4$-&!#'"&+'&!$+7!/''6%%"+2!$+7!J%/R&'-&7!

"4J$'-#!$-!-(&!2;/:$;!$+7!+$-"/+$;!#'$;&#E!U(&"%!H/%C!'/4:"+&#!"+0/%4$-"/+!$:/6-!

"4J$'-#!/+!#&'-/%#!$-!-(&!+$-"/+$;!#'$;&^H$-&%)!&+&%2.!#6JJ;.!$+7!6#&)!-%$+#J/%-$L
-"/+)!$2%"'6;-6%&)!&'/#.#-&4#)!(64$+!(&$;-()!$+7!#/'"&-.^H"-(!"+0/%4$-"/+!$:/6-!

C&.!"4J$'-#!$-!%&2"/+$;!#'$;&#E!U(&#&!#'(/;$%#!0/6+7!-($-!';"4$-&!'($+2&!J/#&#!-(&!

J/-&+-"$;!0/%!"+'%&$#&#!"+!$+-"'"J$-&7!$+7!6+$+-"'"J$-&7!"4J$'-#!/+!+$-6%$;!%&#/6%'&#!

$+7!#/'"&-.E!*+$+-"'"J$-&7!"4J$'-#!/0!"+'%&$#"+2!'$%:/+!7"/M"7&!'/+'&+-%$-"/+#!

*4+<;E$'4"&'"4<5'+"4%$T;$4+$%'"8'$+"<":*+.<'+1.4:$%,'%;+1'.%'*4+#$.%$%'*4'"+$.4'
.+*E*/+.&*"4,'21*+1'E*S*4*%1$%'&1$'.7*<*&5'"8'%$.'+#$.&;#$%'&"'7;*<E'+.<+*;S'+.#L
:/+$-&!#(&;;#)!:6-!$;#/!4$R/%!#("0-#!"+!H&$;-(!/%!-&'(+/;/2.E!K''/%7"+2!-/!S$%;!&-!

$;E!BO@@=F)!';"4$-&!'($+2&#!-($-!$%&!+/H!/''6%%"+2!H";;!'/+-"+6&!$+7!4$.!#("0-!"+!

-(&!06-6%&)!J%&#&+-"+2!'/+#"7&%$:;&!'($;;&+2&#!$+7!6+'&%-$"+-.!0/%!$7$J-$-"/+E!9+!

'/+-%$#-!-/!-(&!J&%'&",&7!#-&$7.!&+,"%/+4&+-$;!#-$-&!/0!-(&!J$#-!0&H!'&+-6%"&#)!S$%;!

&-!$;E!BO@@=F!$##&%-&7!-($-!#/'"&-.!H";;!+/-!$7$J-!-/!$!+&H!#-&$7.!#-$-&)!:6-!%$-(&%!-/!$!

'/+-"+6$;;.!$+7!%$J"7;.!'($+2"+2!&+,"%/+4&+-!/6-#"7&!-(&!%$+2&!/0!J$#-!&MJ&%"&+'&E!

T;"4$-&!'($+2&#!H";;!$00&'-!(64$+!#/'"&-.!-(%/62(!"4J$'-#!-/!:$#"'!+&&7#V!!

H$-&%)!&+&%2.)!(/6#"+2)!-%$+#J/%-$-"/+)!0//7)!+$-6%$;!&'/#.#-&4#)!$+7!(&$;-(E!3M"#-L
"+2!'/+7"-"/+#)!#6'(!$#!J/;;6-"/+)!J/,&%-.)!$+7!$+!$2"+2!$+7!2%/H"+2!J/J6;$-"/+)!

'$+!&M$'&%:$-&!';"4$-&!"4J$'-#!BS$%;!&-!$;E!O@@=FE!

U(&!T;"4$-&!T($+2&!5'"&+'&!8%/2%$4!BW$4:;&!&-!$;E!O@@NF!#-%&##&7!-(&!!

"4J/%-$+'&!/0!'/+#"7&%"+2!';"4$-&!"4J$'-#!/+!(64$+!#/'"&-.!"+!'/4:"+$-"/+!H"-(!

+/+';"4$-"'!0$'-/%#)!"+';67"+2!&M"#-"+2!"##6&#!$+7!'/+7"-"/+#^J/;;6-"/+)!"+'%&$#L
"+2!"44"2%$+-!$+7!&;7&%;.!J/J6;$-"/+#)!/,&%:6%7&+&7!"+0%$#-%6'-6%&)!$+7!"+'%&$#"+2!

J/J6;$-"/+!"+!6%:$+!$%&$#E!U(&.!7&#'%":&7!-(&!"4J/%-$+'&!/0!'/+#"7&%"+2!';"4$-&!

"4J$'-#!"+!%&;$-"/+#("J!-/!2&/2%$J(.)!7&4/2%$J("'#)!$+7!'/4J;&M!#/'"$;!#.#-&4#!

$+7!;"+C#E

Literature reviewed—
U(&!-.J&#!/0!;"-&%$-6%&!%&,"&H&7!$%&!;"#-&7!:&;/HG!-(&!4$-&%"$;!%&,"&H&7!2&+&%$;;.!

'/,&%#!-(&!J&%"/7!0%/4!O@@@!-/!O@@=E

f' K'$7&4"'!;"-&%$-6%&)!"+';67"+2!R/6%+$;!$%-"';&#)!'/+0&%&+'&!J%/'&&7"+2#)!!

2%$76$-&!#-67&+-!%&#&$%'()!0$'6;-.!J%&#&+-$-"/+#)!$+7!+&H)!6+J6:;"#(&7!!

%&#&$%'(E

f' 8/J6;$%!J%&##_J/J6;$%!4&7"$)!"+';67"+2!$+&'7/-$;!"+0/%4$-"/+E

f' M#.5'<*&$#.&;#$,'*4+<;E*4:'4"4:")$#4S$4&.<'"#:.4*`.&*"4'K$7'%*&$%,'7<":%'!
HK$7'<":%J,'.4E'E*%+;%%*"4':#";R%=
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f' 8/;"'.!$+7!2/,&%+4&+-!7/'64&+-#)!#6'(!$#!-(&!*E5E!I&J$%-4&+-!/0!!

K2%"'6;-6%&!\/%&#-!5&%,"'&!';"4$-&!'($+2&!#-%$-&2.!$+7!T/+2%&##"/+$;!!

-&#-"4/+.E

f' 0"4L+<*S.&$L+1.4:$'<*&$#.&;#$,'*4+<;E*4:'R;7<*+.&*"4%'#$<.&$E'&"'4.&;#.<'!
($X$%7#!$+7!+$-6%$;!%&#/6%'&!4$+$2&4&+-E

6*&$#.&;#$'&1.&'8"+;%$E'"4'%"+*"$+"4"S*+%,'1$.<&1'.4E'2$<<L7$*4:,'.4E'.++$%%'&"'
#&%,"'&#)!%&#/6%'&#)!$+7!7&'"#"/+4$C"+2!J%/'&##&#!H$#!$;#/!&M$4"+&7E!U(&!#.+-(&L
#"#!&M$4"+&7!;"-&%$-6%&!-($-!'/+#"7&%&7!(/H!';"4$-&!"4J$'-#!'/6;7!$00&'-!7"00&%&+-!

'/446+"-"&#)!#6'(!$#!'(";7%&+)!-(&!&;7&%;.)!"4J/,&%"#(&7!J/J6;$-"/+#)!4"2%$+-#!

$+7!"44"2%$+-#)!4"+/%"-.!J/J6;$-"/+#)!J&/J;&!H"-(!4/:";"-.!$+7!'/2+"-",&!'/+L
%&#.*4&%'.4E'+1#"4*+'+"4E*&*"4%,'R"<*&*+.<<5'S.#:*4.<*`$E'R"R;<.&*"4%,'%*4:<$L1$.E'
1";%$1"<E%,'1"S$<$%%'S$4'.4E'2"S$4,'4.&;#.<L#$%";#+$LE$R$4E$4&'$+"4"S*$%,'.4E'
"+7"2&+/6#!J&/J;&#E!9+!$77"-"/+)!"-!0/'6#&7!/+!;"-&%$-6%&!-($-!'/+#"7&%&7!(/H!7"00&%L
$4+$%'.S"4:'R"R;<.&*"4%'S.5'*4g;$4+$'&1$*#');<4$#.7*<*&5'&"'+<*S.&$'*SR.+&%'.4E'
-(&"%!$:";"-.!-/!%&#J/+7)!$+7!(/H!';"4$-&!J/;"'.!"+'/%J/%$-&#!-(&#&!7"00&%&+'&#E!U("#!

#.+-(&#"#!7%$H#!0%/4!;"-&%$-6%&!/+!';"4$-&!"4J$'-#!/+!6%:$+!$+7!%6%$;!J/J6;$-"/+#)!

R.#&*+;<.#<5'<"2L*4+"S$'.4E'S*4"#*&5';#7.4'R"R;<.&*"4%'.4E'4.&;#.<L#$%";#+$L!
E$R$4E$4&'#;#.<'+"SS;4*&*$%,'.4E'9S$#*+.4'V4E*.4'.4E'9<.%W.'0.&*)$'&#*7$%='

6*&$#.&;#$'"4'%"+*.<<5');<4$#.7<$';#7.4'.4E'#;#.<'R"R;<.&*"4%'*4'&1$'P4*&$E'
5-$-&#!H$#!0/6+7!"+!#&,&%$;!$'$7&4"'!$%-"';&#!$+7!%&J/%-#!$+7!J/;"'.!7/'64&+-#!0%/4!

:")$#4S$4&.<'.4E'4"4:")$#4S$4&.<'"#:.4*`.&*"4%='98&$#'<"+.&*4:'%";#+$%'%R$+*/+'
-/!K0%"'$+!K4&%"'$+#)!$77"-"/+$;!#&$%'(&#!0/'6#&7!/+!K0%"'$+!K4&%"'$+#!$+7!!

+<*S.&$'+1.4:$'$88$+&%'.4E'6.&*4"L6.&*4.'R"R;<.&*"4%'.4E'+<*S.&$'+1.4:$'$88$+&%='
U(&!*+",&%#"-.!/0!1%&2/+`#!7$-$:$#&!0/%!#/'"$;!#'"&+'&#!"+';67&#!-(&!0/;;/H"+2!

%$.#+1'$4:*4$%O'9+.E$S*+'($.#+1'-#$S*$#,'9#&*+<$!*#%&,'K$7'"8'(+*$4+$,'("+*"<":*L
+.<'97%&#.+&%,'-;7<*+'988.*#%'V48"#S.&*"4'($#)*+$,'9<&$#4.&*)$'-#$%%'V4E$@,'.4E'6$8&'
V4E$@='($.#+1'&$#S%'%;+1'.%,'c6.&*4"%,d'c6.&*4"'R"R;<.&*"4%,d'cb*%R.4*+%,d'c%"+*.<'
,6;+&%$:";"-.)a!b';"4$-&)a!$+7!b';"4$-&!'($+2&a!H&%&!6#&7!"+!,$%"/6#!'/4:"+$-"/+#!

&"'/4E'#$<$).4&'<*&$#.&;#$='M$4$#.<'M"":<$'%$.#+1$%'"88$#$E'S"#$':#.5'<*&$#.&;#$'.4E'
4"4R#"/&'"#:.4*`.&*"4'K$7'%*&$%h'M"":<$'(+1"<.#'"88$#$E'.+.E$S*+'.#&*+<$%,'.%'E*E'
&1$'P4*)$#%*&5'"8'>#$:"4'E.&.7.%$'8"#'%"+*.<'%+*$4+$%='N1$'0.&*"4.<'6.&*4"'X".<*L
&*"4'"4'X<*S.&$'X1.4:$'K$7'%*&$'"88$#$E'<*4W%'&"'%$)$#.<'"8'&1$'#$%";#+$%'*4+"#R"L
%$-&7!(&%&"+E!P6'(!/0!-(&!$,$";$:;&!;"-&%$-6%&!0/'6#&#!/+!'/446+"-"&#!/0!'/;/%!$+7!

<"2L*4+"S$'R"R;<.&*"4%,':$4$#.<<5'2*&1'#$8$#$4+$'&"'6.&*4"%L6.&*4.%'.4E'b*%R.4*+%'
*4+<;E$E='N1$'+<*S.&$'+1.4:$'<*&$#.&;#$'8"+;%$%'R#*S.#*<5'"4'R")$#&5'.4E'.*#'T;.<*&5'
'/+'&%+#)!$#!H&;;!$#!$2%"'6;-6%$;!"+76#-%.!"4J$'-#!$+7!+$-6%$;!($X$%7#!$+7!7"#$#-&%#E
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U/!;/'$-&!;"-&%$-6%&!/+!"+7"2&+/6#!J&/J;&#)!$'$7&4"'!J6:;"'$-"/+#)!2/,&%+4&+-!

#$R"#&%,'7""W%,'4"4R#"/&'R;7<*+.&*"4%,'R.R$#%'R#$%$4&$E'.&'S$$&*4:%,'.4E'$<$+&#"4*+'
+&H#!#/6%'&#!$+7!:;/2#!H&%&!#&$%'(&7E!<&0&%&+'&!;"#-#!"+!$'$7&4"'!J6:;"'$-"/+#)!

:")$#4S$4&'#$R"#&%,'7""W%,'.4E'4"4R#"/&'R;7<*+.&*"4%'"88$#$E'<$.E%'&"'.EE*&*"4.<'
#/6%'&#E!U(&!*+",&%#"-.!/0!1%&2/+`#!;":%$%.!$+7!W//2;&!H&%&!6#&7!-/!#&$%'(!0/%!

%&;&,$+-!$'$7&4"'!R/6%+$;#)!6#"+2!C&.H/%7#!#6'(!$#!b"+7"2&+/6#!J/J6;$-"/+#a!$+7!

b';"4$-&!'($+2&a!/%!bK4&%"'$+!9+7"$+#a!$+7!b';"4$-&!'($+2&Ea!K'$7&4"'!J6:;"'$L
&*"4%'"88$#$E'R"<*+5'#$+"SS$4E.&*"4%'8"#'+"4%*E$#*4:'$T;*&5'*4'+<*S.&$'R"<*+5'8"#'
"+7"2&+/6#!J/J6;$-"/+#E!\&H!$'$7&4"'!J6:;"'$-"/+#!/00&%&7!/%"2"+$;!%&#&$%'(!/+!

+<*S.&$'*SR.+&%'&"'*4E*:$4";%'R$"R<$%'*4'&1$'6"2$#'aB'(&.&$%=
0;S$#";%'.#&*+<$%,'7""W%,'.4E'4"4R#"/&'R;7<*+.&*"4%'E$%+#*7$'&1$'+<*S.&$'#*%W%'

-/!$+7!$7$J-",&!'$J$'"-"&#!/0!"+7"2&+/6#!J&/J;&#!"+!T$+$7$!$+7!K;$#C$!$+7!/-(&%!

,6;+&%$:;&!%&2"/+#!H/%;7H"7&E!U(&#&!#/6%'&#!J%/,"7&!,$;6$:;&!'/+-&M-!$+7!"+#"2(-!
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$#!&M-%&4&!(&$-!H$,&#E

U(&!;"-&%$-6%&!#622&#-#!-($-!;/'$;!"+#-"-6-"/+#!7/!($,&!$!%/;&!-/!J;$.!"+!"4J;&4&+-L
"+2!';"4$-&!$7$J-$-"/+!$+7!:6";7"+2!$7$J-",&!'$J$'"-.!0/%!J/J6;$-"/+#!,6;+&%$:;&!

-/!';"4$-&!'($+2&E!W$4:;&!&-!$;E!BO@@NF!'/+#"7&%&7!-(&!%/;&!/0!"+#-"-6-"/+#!-/!:&!

%6;&#)!#/'"$;!+/%4#)!$+7!#.#-&4#!-($-!26"7&!(64$+!:&($,"/%)!#6'(!$#!J$#-!;$+7!6#&!
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7&,&;/J4&+-)!&M"#-"+2!&+,"%/+4&+-$;!;$H#)!$+7!;&2$;!%"2(-#!$+7!:6";7"+2!'/7&#E!

U(&.!7&#'%":&7!(/H!"+#-"-6-"/+#!J$#-!$+7!J%&#&+-!$00&'-!#/'"&-.`#!$:";"-.!-/!%&#J/+7!

-/!'($+2&#)!$+7!-(&.!J%/,"7&7!&M$4J;&#!/0!"+#-"-6-"/+#E!127&+!$+7!9++&#!BO@@=F!

7&#'%":&7!0$'-/%#!-($-!;"4"-!$7$J-",&!'$J$'"-.!"+!;/'$;!"+#-"-6-"/+#!$+7!+&-H/%C#!"+!

-(&"%!#-67.!/0!A@!0/%&#-!J%$'-"-"/+&%#!"+!-(&!%6%$;!f6C/+!%&2"/+!/0!T$+$7$E

' !.S*<5L<$)$<'#$%*%&.4+$'&"'<*8$%&5<$'+1.4:$,'poor access to local and tradi­   
  tional knowledge (there is a rich supply but it is not easily accessed6)!$+7!!

' &1$'<.+W'"8'*E$4&*/$E'S.#W$&%'8"#'<"+.<'8"#$%&'R#"E;+&%'2$#$'.<%"'*E$4&*/$E'!
! $#!J/-&+-"$;;.!%&76'"+2!$7$J-",&!'$J$'"-.!"+!-(&!%&2"/+!g127&+!$+7!9++&#!!

! O@@=)!&4J($#"#!$77&7hE!

K2%$H$;!BO@@NV!QF!0/'6#&7!/+!-(&!%/;&!/0!;/'$;!"+#-"-6-"/+#!"+!$7$J-$-"/+!-/!

+<*S.&$'+1.4:$h'1$'E$/4$E'<"+.<'*4%&*&;&*"4%'.%'c1;S.4<5'+#$.&$E'8"#S.<'.4E'
"+0/%4$;!4&'($+"#4#!-($-!#($J&!#/'"$;!$+7!"+7","76$;!&MJ&'-$-"/+#)!"+-&%$'-"/+#)!

$+7!:&($,"/%Ea!K2%$H$;!BO@@NV!AF!-//C!+/-&!/0!;/'$;!"+#-"-6-"/+#!:&'$6#&!(&!:&;"&,&7!

-($-!';"4$-&!'($+2&!H";;!7"#J%/J/%-"/+$-&;.!$00&'-!7"#$7,$+-$2&7!J/J6;$-"/+#)!$+7!

c<"+.<'*4%&*&;&*"4%'+$4&#.<<5'*4g;$4+$'1"2'E*88$#$4&'%"+*.<':#";R%':.*4'.++$%%'&"'.4E'
$%&!$:;&!-/!6#&!$##&-#!$+7!%&#/6%'&#a!-($-!4"2(-!:&!"4J/%-$+-!"+!$7$J-"+2!-/!';"4$-&!

'($+2&E![&!;"#-&7!#/4&!/0!-(&!06+'-"/+#!/0!;/'$;!"+#-"-6-"/+#)!#6'(!$#!b"+0/%4$-"/+!

2$-(&%"+2!$+7!7"##&4"+$-"/+)!%&#/6%'&!4/:";"X$-"/+!$+7!$;;/'$-"/+)!#C";;#!7&,&;/JL
S$4&'.4E'+.R.+*&5'7;*<E*4:,'R#")*E*4:'<$.E$#%1*R,'.4E'#$<.&*4:'&"'"&1$#'E$+*%*"4L'
4$C&%#!$+7!"+#-"-6-"/+#a!BK2%$H$;!O@@NV!ONFE!K2%$H$;!#622&#-&7!-($-!-(&!$7$J-$-"/+!!

J%$'-"'&#!-($-!4$+.!"+#-"-6-"/+#!B:/-(!0/%4$;!$+7!"+0/%4$;F!($,&!&4J;/.&7!"+!-(&!

J$#-!4$.!+/-!:&!&+/62(!-/!'/J&!H"-(!-(&!'($+2&#!-($-!$%&!;"+C&7!H"-(!';"4$-&!

'($+2&E

9:#.2.<'4"&$E'.<%"'&1.&'E*%.E).4&.:$E'R"R;<.&*"4%'+.4'7$4$/&'8#"S'*4%&*&;&*"4%'
H"-(!bJ%/$'-",&!$JJ%/$'(&#!-($-!$77%&##!#/'"$;!J%/'&##&#!;&$7"+2!%6%$;!J//%!"+-/!

);<4$#.7<$'+"4E*&*"4%,'.4E'%&#;+&;#.<'*4$T;.<*&*$%'&1.&'.#$'"8&$4'.&'&1$'#""&'"8'%"+*.<L
&+,"%/+4&+-$;!,6;+&%$:";"-"&#a!BO@@NV!Y>FE

K.<<'.4E'\.#`.<<'HGDD]J'E$%+#*7$E'&1$'4;S7$#'"8'%"+*.<'4$&2"#W%'*4'#;#.<'
$%&$#)!-(&!(64$+!J/-&+-"$;!-/!(&;J!"+!&4&%2&+'.!'/+7"-"/+#)!$+7!(64$+!%&#/6%'&#!

$,$";$:;&E![64$+!%&#/6%'&#)!-(&!$6-(/%#!#622&#-&7)!"+';67&!'/446+"-"&#!H"-(!&76L
'$-&7!J/J6;$-"/+#!'$J$:;&!/0!bJ%/76'-",&!$'-","-.a!-($-!b4$.!($,&!$!:&--&%!'($+'&!

/0!$'-"+2!/+!';"4$-&!%"#C!4$+$2&4&+-!#-%$-&2"&#)!'/J"+2!H"-(!#&,&%&!H&$-(&%!&,&+-#!

.4E'%$$W*4:'";&'R"&$4&*.<'7$4$/&%'8#"S'.<&$#$E'+"4E*&*"4%d'HK.<<'.4E'\.#`.<<'GDD]O'
ANOFE!U(&.!$;#/!+/-&7!-($-!-("#!J%/76'-",&!J/J6;$-"/+!"#!"4J/%-$+-!"+!%6%$;!$%&$#!

7$+.;%$'*&'S.5'4$$E'&"'&.W$'"4'S"#$'7;#E$4%'E;#*4:'$@&#$S$'$)$4&%'%;+1'.%'g""E%,'
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;;

H(&+!/-(&%#!"+!-(&!'/446+"-.)!"+';67"+2!-(&!./6+2!$+7!&;7&%;.)!'/6;7!#600&%!7"#L
R#"R"#&*"4.&$<5'.4E'2$.W$4'&1$'+"SS;4*&5j%'#$%*<*$4+$='K.<<'.4E'\.#`.<<'HGDD]J'
#622&#-&7!-($-!#/'"$;!+&-H/%C#!$%&!"4J/%-$+-!"+!-"4&#!/0!#-%&##!-/!0$'";"-$-&!'/;;&'L
&*)$'.+&*"4'.4E'8"#'+"SS;4*+.&*"4='N1$'.;&1"#%'4"&$E'%R$+*/+'*4%&.4+$%,'*4+<;E*4:'
#$+$4&'*+$'%&"#S%'.4E'8"#$%&'/#$%,'*4'21*+1'R$"R<$'1$<R*4:'R$"R<$'2.%'.%'*SR"#&.4&'
$#!"0!+/-!4/%&!"4J/%-$+-!-($+!&4&%2&+'.!#&%,"'&#E!

Social and spatial scales of vulnerability—
\/%7!&-!$;E!BO@@]F!0/'6#&7!/+!"+-&2%$-"+2!#/'"$;)!J(.#"'$;)!$+7!(&$;-(!#'"&+'&#!$+7!

;/'$;!$+7!"+7"2&+/6#!C+/H;&72&!"+!';"4$-&!'($+2&!,6;+&%$:";"-.!$+7!$7$J-$-"/+!

%&#&$%'()!J$%-"'6;$%;.!$-!-(&!;/'$;!;&,&;)!0/%!-(&!9+6"-!"+!-(&!K%'-"'!%&2"/+!/0!T$+$7$E!

X"4+$#4*4:'&1$'V4;*&'*4'V:<""<*W,'0;4.);&,'X.4.E.'H7;&'.RR<*+.7<$'&"'+"SS;4*&*$%'
H/%;7H"7&F)!-(&.!#622&#-&7!-($-!-(&!"+-&%$'-"/+!:&-H&&+!(64$+!'/446+"-"&#!$+7!

;$+7#'$J&#!0%/4!;/'$;!-/!2;/:$;!#'$;&#!H";;!#($J&!';"4$-&!'($+2&!&00&'-#E

6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%;::$%&$E'&1.&'*SR#")$E'+<*S.&$'*48"#S.L
-"/+!'/6;7!$##"#-!7&'"#"/+4$C&%#!"+!$77%&##"+2!';"4$-&!"4J$'-#!$+7!6+7&%#-$+7L
"+2!(/H!"4J$'-#!'/6;7!:&!#/'"$;;.!7"00&%&+-"$-&7E!U(&.!0/'6#&7!/+!7&#'%":"+2!-(&!

%&;$-"/+#("J!:&-H&&+!#/'"&-.!$+7!';"4$-&!"+!-(&!5/6-(H&#-!-/!J%/,"7&!$!0%$4&!0/%!

-(&!%&2"/+$;!';"4$-&!$##&##4&+-!J%/R&'-^T;"4$-&!K##&##4&+-!0/%!-(&!5/6-(H&#-E!

9+!'/+#"7&%"+2!-(&!%&;$-"/+#("J#!$4/+2!#/'"&-.!$+7!';"4$-&!$+7!,6;+&%$:";"-.)!-(&.!

#$)*$2$E'/)$'$<$S$4&%O'E$S":#.R15,'$+"4"S5,'<.4E,'2.&$#,'.4E'*4%&*&;&*"4%'.4E'
,$;6&#E!U(&.!#622&#-!-(&!"4J/%-$+'&!/0!'/+#"7&%"+2!#/'"$;!'/+-&M-!$+7!-(&!7"00&%L
&+-"$-"/+!/0!,6;+&%$:";"-.!$'%/##!-(&!J/J6;$-"/+E

! P$+.!0$'-/%#!$-!#&,&%$;!#'$;&#!+&&7!-/!:&!"+';67&7!"+!$!'/4J%&(&+#",&!!

! '/+-&M-6$;!$+$;.#"#!0/%!%&2"/+$;!';"4$-&!$##&##4&+-#)!#6'(!$#!#/'"/&'/+/4"'!!

! '/+7"-"/+#!$+7!-%&+7#)!%&#/6%'&!7"#-%":6-"/+!$+7!6#&)!"+#-"-6-"/+#)!$#!H&;;!!

! $#!%&;&,$+-!'6;-6%$;!-%$7"-"/+#!$+7!,$;6&#E!T/+-&M-!$;#/!4"2(-!"+';67&!$+!!

' .4.<5%*%'"8'&1$'S.U"#'4$&2"#W%'"8'R"2$#'&1.&'+"4&#"<'E$+*%*"4LS.W*4:'.4E'!
' *48"#S.&*"4'g"2,'.4E'"8'&1$'4.&;#$'"8'*4&$:#.&*"4'"8'&1$'#$:*"4'*4&"'.'!
' 4.&*"4.<'"#':<"7.<'$+"4"S5'k6*)$#S.4'.4E'\$#*E$&1'GDDGO'GDGl=

W$4:;&!&-!$;E!BO@@NF!0/'6#&7!/+!-(&!"4J$'-#!/0!';"4$-&!'($+2&!/+!(64$+!!

(&$;-()!#&--;&4&+-#)!$+7!H&;0$%&E!U(&.!'/+#"7&%&7!(/H!';"4$-&!"4J$'-#!H";;!$00&'-!!

(64$+!#/'"&-.!$+7!(/H!#/'"&-.!4$.!$7$J-G!-(&.!/00&%&7!'/44/+!-(&4&#!$+7!

%&#&$%'(!%&'/44&+7$-"/+#E!W$4:;&!&-!$;E!BO@@NF!$##&%-&7!-($-!%&#&$%'(!/+!';"4$-&!

'($+2&!$+7!,6;+&%$:;&!J/J6;$-"/+#!"#!6+7&%7&,&;/J&7!$+7!'"-&7!'/++&'-"/+#!4$7&!

:&-H&&+!+$-6%$;!($X$%7#!$+7!,6;+&%$:;&!J/J6;$-"/+#!0/%!'/+-&M-E!9+!'/+#"7&%"+2!!

*4E*+.&"#%'8"#'2$<<L7$*4:,'M.S7<$'$&'.<='HGDDBJ'E$%+#*7$E'&1$'*SR"#&.4+$'"8'.+W4"2L
;&72"+2!-($-!'/446+"-"&#!H";;!&MJ&%"&+'&!';"4$-&!"4J$'-#!$-!;/'$;!$+7!%&2"/+$;!!
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;&,&;#E!T/446+"-"&#!$+7!%&2"/+#!H";;!7"00&%!"+!2&/2%$J("'!$+7!:"/;/2"'$;!,6;+&%L
$:";"-.!-/!';"4$-&!"4J$'-#E!K;-(/62(!,6;+&%$:";"-.!$+$;.#&#!-&+7!-/!:&!7/+&!/+!$!

#$:*"4.<'%+.<$,');<4$#.7*<*&5'$@*%&%'.&'/4$#'%+.<$%'HM.S7<$'$&'.<='GDDBJ='
9+!$77"-"/+)!W$4:;&!&-!$;E!BO@@NF!#622&#-&7!-($-!J&/J;&!H"-("+!'/446+"-"&#!

H";;!&MJ&%"&+'&!';"4$-&!"4J$'-#!7"00&%&+-;.G!#/4&!J&/J;&!4$.!:&!4/%&!$-!%"#C!-/!

';"4$-&!"4J$'-#!$+7!%&;$-&7!#-%&##&#)!"+';67"+2!-(&!J//%)!-(&!&;7&%;.)!J&/J;&!;","+2!

$;/+&)!J&/J;&!"+!J//%!(&$;-()!"+7"2&+/6#!J/J6;$-"/+#)!$+7!J&/J;&!H"-(!;"4"-&7!J/H&%!

$+7!%"2(-#E!U(&.!#622&#-&7!-($-!J;$++&%#!$+7!7&'"#"/+4$C&%#!-$C&!"+-/!$''/6+-!-(&!

#/'"$;!$+7!#J$-"$;!7"00&%&+-"$-"/+!/0!';"4$-&!"4J$'-#!$+7!$:";"-.!-/!$7$J-E

W$4:;&!&-!$;E!BO@@NF!$;#/!$'C+/H;&72&7!-(&!#J$+!/0!"4J$'-#!$'%/##!R6%"#7"'-"/+#!

$+7!2&/2%$J("&#)!J$%-"'6;$%;.!-(&!-%$+#4"##"/+!/0!'/446+"'$:;&!7"#&$#&#!-(%/62(!

;&2$;!$+7!";;&2$;!-/6%"#4!$+7!"44"2%$-"/+E!T;"4$-&!"4J$'-#^&'/+/4"')!#/'"$;)!$+7!

1$.<&1m.#$'4"&'.4E'2*<<'4"&'7$'+"4/4$E'&"'%R$+*/+':$":#.R1*+'"#'R"<*&*+.<'7";4EL
.#*$%'"#'&*S$%='b;##*+.4$'_.&#*4.'*4'0$2'>#<$.4%'.4E'%;##";4E*4:'+"SS;4*&*$%'!
"#!$+!&M$4J;&E

! K#![6%%"'$+&!S$-%"+$!4$7&!';&$%)!"4J$'-#!0&;-!"+!/+&!'/446+"-.!%"JJ;&!!

! -(%/62(/6-!-(&!%&2"/+!$+7!+$-"/+E!P$+.!/0!-(&!J&%#/+#!4$7&!(/4&;&##!"+!!

' 0$2'>#<$.4%'#$%$&&<$E'*4'?.&"4'3";:$,'6.8.5$&&$,'.4E'b";%&"4,'+#$.&*4:'!
! #-%&##&#!/+!-(/#&!'/446+"-"&#E!Z6;+&%$:;&!2%/6J#!4"2%$-&!0%/4!#-%"'C&+!

! $%&$#!-/!4/%&!(/#J"-$:;&!/+&#)!-$C"+2!-(&"%!(&$;-()!&'/+/4"')!$+7!&76'$-"/+$;!!

! +&&7#!$+7!J%/:;&4#!H"-(!-(&4!$'%/##!:/-(!+$-"/+$;!$+7!#-$-&!;"+&#!gW$4:;&!

! &-!$;E!O@@NV!YOAhE

W$4:;&!&-!$;E!BO@@NF!$##&%-&7!-($-!J/J6;$-"/+#!"+!'&%-$"+!2&/2%$J("'!%&2"/+#!

4$.!:&!4/%&!,6;+&%$:;&!-/!(64$+!(&$;-(!$+7!H&;0$%&!"4J$'-#!$##/'"$-&7!H"-(!

';"4$-&!'($+2&G!2&/2%$J("'!%&2"/+#!4$.!:&!,6;+&%$:;&!:&'$6#&!/0!-(&"%!:$#&;"+&!

';"4$-&)!&;&,$-"/+)!J%/M"4"-.!-/!'/$#-#!/%!%",&%#)!+$-6%$;!%&#/6%'&!$,$";$:";"-.)!$+7!

"+0%$#-%6'-6%&!'/++&'-&7!-/!+$-6%$;!%&#/6%'&#!#6'(!$#!7%"+C"+2!H$-&%!H&;;#E!U(&.!

%;::$%&$E'&1.&'1;S.4'R"R;<.&*"4%'*4'<"2L<5*4:'+".%&.<'.#$.%,'%;+1'.%'&1$'M;<8'X".%&'
#$:*"4,'.#$'R.#&*+;<.#<5');<4$#.7<$'&"'+<*S.&$L#$<.&$E'1$.<&1'*SR.+&%=

Regional climate vulnerability in the United States— 
U(&%&!$%&!+64&%/6#!2/,&%+4&+-!$+7!$'$7&4"'!#/6%'&#!/0!"+0/%4$-"/+!/+!-(&!

J(.#"'$;!&00&'-#!/0!';"4$-&!'($+2&!"+!7"00&%&+-!%&2"/+#!-(%/62(/6-!-(&!*+"-&7!

5-$-&#E!5/4&!/0!-(&!;"-&%$-6%&!%&,"&H&7!0/%!-("#!#.+-(&#"#!J%&#&+-#!"+0/%4$-"/+!/+!

#/'"$;!$#J&'-#!/0!,6;+&%$:";"-.!0%/4!$!2&/2%$J("'!J&%#J&'-",&E!3M$4J;&#!"+';67&!

&M-%&4&!(&$-!&,&+-#!;&$7"+2!-/!7&$-(#!BJ$%-"'6;$%;.!"+!4$R/%!'"-"&#!$+7!$##/'"$-&7!

H"-(!6%:$+!(&$-!"#;$+7!&00&'-#F)!,6;+&%$:";"-.!$4/+2!J&/J;&!H"-(/6-!(/4&!$"%!

+"4E*&*"4*4:'*4'&1$'M#$.&'6.W$%'3$:*"4'.4E'2$%&$#4'.#*E'%$&&<$S$4&%,'2.&$#'
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%+.#+*&5'.S"4:'R"R;<.&*"4%'*4'&1$'K$%&,'(";&12$%&,'.4E'M#$.&'-<.*4%,'.4E'#*%W%'
-/!'/$#-$;!'/446+"-"&#!"+!-(&!5/6-(&$#-E!1-(&%!&M$4J;&#!$%&!-($H"+2!2%/6+7!-($-!

7&#-$:";"X&#!-%$+#J/%-$-"/+!$+7!:6";7"+2#)!J%/4J-"+2!+&&7#!-/!%&:6";7!"+!/%!%&;/'$-&!

'/446+"-"&#)!$+7!&'/+/4"'!$+7!'6;-6%$;!"4J$'-#!-/!"+7"2&+/6#!'/446+"-"&#!"+!

K;$#C$!BW$4:;&!&-!$;E!O@@N)!S$%;!&-!$;E!O@@=FE

@RD$*:&"1>&_D.*$#-

(&;E*$%'"8'&1$'R#"+$E;#.<'.4E'E*%&#*7;&*)$'E*S$4%*"4%'"8'$T;*&5'R#")*E$'.'
8";4E.&*"4'8"#'S;+1'"8'&1$'E*%+;%%*"4'"4'+<*S.&$'$T;*&5'.4E'+<*S.&$'U;%&*+$'*4'!
-(&!;"-&%$-6%&E!

Climate change equity—
N"'*4&$:#.&$'$T;*&5'*4&"'+<*S.&$'+1.4:$'S*&*:.&*"4'.4E'.E.R&.&*"4'R"<*+5'.4E'
J;$++"+2)!"-!"#!"4J/%-$+-!-/!6+7&%#-$+7!"-#!7"4&+#"/+#!$+7!(/H!-(&.!%&;$-&!-/!

J/;"'.4$C"+2E!9+!-(&!'/+-&M-!/0!';"4$-&!J/;"'.)!9C&4&!BO@@AF!#622&#-&7!;//C"+2!!

.&'$T;*&5'*4'&1$'E*%&#*7;&*"4'"8'+<*S.&$'+1.4:$'*SR.+&%,'#$%R"4%*7*<*&5,'.4E'+"%&%'!

.4E'7$4$/&%,'.4E'*4'&1$'R#"+$E;#$%'"8'E#.8&*4:,'*SR<$S$4&*4:,'.4E'S"4*&"#*4:'
';"4$-&!J/;"'"&#!$+7!J;$+#E!

U(%/62(!$+!$+$;.#"#!/0!"+-&%+$-"/+$;!';"4$-&!4"-"2$-"/+!J/;"'.!4&'($+"#4#^

b-(&!+&H!'$%:/+!&'/+/4.a^$+7!$!'$#&!#-67.!/0!$JJ;"'$-"/+!"+!T("$J$#)!P&M"'/)!

?#"24'.4E'X"#7$#.'HGDDAJ'$@R<"#$E'&1#$$'$<$S$4&%'"8'$T;*&5O'.++$%%'&"'S.#W$&%'
$+7!0/%&#-#)!;&2"-"4$'.!"+!7&'"#"/+4$C"+2!$+7!"+#-"-6-"/+#)!$+7!/6-'/4&#E!U(&"%!

$%-"';&!0/'6#&#!/+!-(&!S./-/!8%/-/'/;!$+7!-(&!J/-&+-"$;!/0!"-#!4&'($+"#4#!-/!J%/,"7&!

"+'&+-",&#!-/!+$-6%$;!%&#/6%'&!4$+$2&%#!0/%!#6#-$"+$:;&!7&,&;/J4&+-G!06%-(&%4/%&)!

R*<"&'8"#$%&'R#"U$+&'#$%;<&%'S.5'*4g;$4+$':;*E$<*4$%'8"#'"88%$&'R#"U$+&%'*4'&1$'4$@&'
#";4E'"8'_5"&"='ZT;*&5'*4'.++$%%'+"4%*E$#%'.'R$#%"4j%'.7*<*&5'&"'$4:.:$'.4E'R.#&*+*L
J$-&!$+7!-(&!0$'-/%#!"+,/;,&7)!"+';67"+2!"+0/%4$-"/+)!C+/H;&72&)!'/446+"'$-"/+)!

J%/J&%-.!%"2(-#)!$''&##!%6;&#)!$+7!-(&!H$.!7"00&%&+-!"+#-"-6-"/+#!/J&%$-&!$-!7"00&%&+-!

%+.<$%='ZT;*&5'*4'R#"+$E;#$'+"4%*E$#%'*4%&*&;&*"4%'.4E'E$+*%*"4S.W*4:,'1"2'R#"U$+&%'
$+7!%6;&#!/J&%$-&)!$+7!-(&!$:";"-.!/0!$;;!#-$C&(/;7&%#!-/!J$%-"'"J$-&!"+!-(&!J%/R&'-E!

!*4.<<5,'$T;*&5'*4'";&+"S$%'+"4%*E$#%'1"2'R#"U$+&%'.88$+&'*4E*)*E;.<%'.4E'1"2'+"%&%'
.4E'7$4$/&%'.#$'E*%&#*7;&$E'.S"4:'&1$S'.%'.'#$%;<&'"8'.++$%%'.4E'E$+*%*"4S.W*4:'
BL%/H+!$+7!T/%:&%$!O@@AFE!

8$$,/;$!$+7!K72&%!BO@@]F!&MJ;/%&7!#/'"$;!R6#-"'&!"+!-(&!'/+-&M-!/0!';"4$-&!

'($+2&!$7$J-$-"/+!7&'"#"/+#!$-!-(&!"+-&%+$-"/+$;!$+7!+$-"/+$;!;&,&;#E!U(&.!

'/+#"7&%&7!-/!H($-!&M-&+-!-(&!&M"#-"+2!b';"4$-&!'($+2&!%&2"4&a^"+-&%+$-"/+$;!

%6;&#)!+/%4#)!7&'"#"/+4$C"+2!J%/'&##&#)!$+7!J%/'&76%&#!0/%!7&,&;/J"+2!J/;"'"&#!/%!

b$7$J-",&!%&#J/+#&#a^$77%&##&#!J%/'&76%$;!$+7!7"#-%":6-",&!R6#-"'&!7";&44$#E!9+!

+<*S.&$'.E.R&.&*"4'R"<*+5,'-..)"<.'.4E'9E:$#'HGDD]J'*E$4&*/$E'$T;*&5'*4'8";#'.#$.%O'
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HYJ'&1$'R#"+$E;#.<'E*S$4%*"4%'"8'+<*S.&$'+1.4:$'.E.R&.&*"4'R<.44*4:'.4E'E$+*%*"4L!
4$C"+2G!BOF!-(&!%&#J/+#":";"-.!/0!7&,&;/J&7!'/6+-%"&#!0/%!';"4$-&!'($+2&!"4J$'-#G!

BAF!-(&!$4/6+-!/0!-($-!$##"#-$+'&!-($-!7&,&;/J&7!'/6+-%"&#!#(/6;7!J%/,"7&!-/!!

7&,&;/J"+2!'/6+-%"&#!0/%!$7$J-$-"/+G!$+7!B?F!-(&!7"#-%":6-"/+!/0!-($-!$4/6+-!$4/+2!

7&,&;/J"+2!'/6+-%"&#E

Climate justice—
T;"4$-&!R6#-"'&)!$!-&%4!-($-!'/4:"+&#!#/'"$;!$+7!&+,"%/+4&+-$;!R6#-"'&!"+!-(&!'/+L
&$@&'"8'+<*S.&$'+1.4:$,'.E)"+.&$%'8"#'$T;*&5'*4'+<*S.&$'R"<*+*$%'.4E'R<.4%'.4E'&1$*#'
/6-J6-#!$+7!/6-'/4&#E

N1$'Z4)*#"4S$4&.<'[;%&*+$'.4E'X<*S.&$'X1.4:$'V4*&*.&*)$'HZ[XXJ'*%'.'+"4%$4L
%;%L7.%$E'+".<*&*"4'"8'+<*S.&$'.4E'$4)*#"4S$4&.<'U;%&*+$,'R"<*+5,'#$<*:*";%,'.4E'!
.E)"+.+5'"#:.4*`.&*"4%'*4'&1$'P4*&$E'(&.&$%='N1$'Z[XX'2"#W%'&"'$E;+.&$'*4E*)*E;L
$;#)!'/446+"-"&#)!$+7!J/;"'.4$C&%#!$:/6-!-(&!&+,"%/+4&+-$;!$+7!#/'"$;!R6#-"'&!!

"4J;"'$-"/+#!/0!';"4$-&!'($+2&!$-!-(&!"+-&%+$-"/+$;!$+7!+$-"/+$;!;&,&;#E!9-!$;#/!!

&+#6%&#!-(&!$''/6+-$:";"-.)!-%$+#J$%&+'.)!$+7!"+';6#"/+!/0!4$%2"+$;"X&7!,/"'&#!"+!

&1$'+<*S.&$'R"<*+5'E*.<":;$='N1$'Z[XX'E$/4$%'+<*S.&$'U;%&*+$'.%'c&1$'8.*#'&#$.&S$4&'
/0!$;;!J&/J;&!$+7!0%&&7/4!0%/4!7"#'%"4"+$-"/+!H"-(!-(&!'%&$-"/+!/0!J/;"'"&#!$+7!

J%/R&'-#!-($-!$77%&##!';"4$-&!'($+2&!$+7!-(&!#.#-&4#!-($-!'%&$-&!';"4$-&!'($+2&!!

.4E'R$#R$&;.&$'E*%+#*S*4.&*"4d'HZ[XX'GDDCJ=
T;"4$-&!R6#-"'&!'/+#"7&%#!(/H!-(&!J&/J;&!4/#-!,6;+&%$:;&!-/!';"4$-&!'($+2&!$%&!

"+,/;,&7!"+!-(&!7&,&;/J4&+-!/0!J/;"'"&#)!-(&!;$+26$2&!6#&7!-/!$77%&##!-(&4)!$+7)!

6;-"4$-&;.)!(/H!-(&.!$%&!$00&'-&7!:.!-(&!/6-J6-#!$+7!/6-'/4&#!/0!';"4$-&!J/;"'"&#!

$+7!J;$+#E!L&'$6#&!-(&#&!J/;"'"&#!$+7!J;$+#!$%&!'6%%&+-;.!:&"+2!7%$0-&7!$-!;/'$;)!!

+$-"/+$;)!$+7!"+-&%+$-"/+$;!;&,&;#)!"-!"#!"4J/%-$+-!-/!"7&+-"0.!-(&!7"4&+#"/+#!/0!!

$T;*&5'.4E'U;%&*+$'&1.&'4$$E'&"'7$'.EE#$%%$E='
P$''("!&-!$;E!BO@@NF!'/+#"7&%&7!-(&!,6;+&%$:";"-.!-/!';"4$-&!'($+2&!/0!"+7"2L

&+/6#!$+7!-%$7"-"/+$;!J&/J;&#!H/%;7H"7&G!-(&!"4J;"'$-"/+#!/0!';"4$-&!'($+2&!0/%!

"+7"2&+/6#!$+7!-%$7"-"/+$;!J&/J;&#!BJ$%-"'6;$%;.!-(&!#/'"/'6;-6%$;!%"#C#FG!$+7!-(&!

$7$J-$-"/+)!4"-"2$-"/+)!$+7!J/;"'.!#-%$-&2"&#!-/!$77%&##!';"4$-&!'($+2&!$+7!J%/-&'-!

-%$7"-"/+$;!$+7!"+7"2&+/6#!J&/J;&#E!U(&!%&J/%-`#!4/-",$-"/+!"#!-/!/00&%!"+0/%4$L
-"/+!-/!(&;J!&+#6%&!-($-!';"4$-&!J/;"'.!$+7!J%/2%$4#!"+'/%J/%$-&!#/'"/'6;-6%$;!

+"4%*E$#.&*"4%='\.++1*'$&'.<='HGDDBJ'.<%"'%;::$%&$E'&1.&'2*&1";&'.EE#$%%*4:'$T;*&5'
2"#<E2*E$,'*4E*:$4";%,'<"2L*4+"S$,'.4E'#;#.<'#$%";#+$L7.%$E'+"SS;4*&*$%'+";<E'
:&!7"#J%/J/%-"/+$-&;.!$00&'-&7!:.!-(&!"4J$'-#!/0!';"4$-&!'($+2&!:&'$6#&!/0!-(&"%!

,6;+&%$:";"-.!-/!'6%%&+-!$+7!06-6%&!#-%&##&#E!

T%64J!BO@@NF!0/'6#&7!/+!';"4$-&!'($+2&!$7$J-$-"/+!"+!-(&!K%'-"'!$+7!!

%S.<<L*%<.4E'E$)$<"R*4:'%&.&$%'H(VQ(J'.4E'"&1$#'*%%;$%'*4'&1$'+*#+;SR"<.#'#$:*"4,'
*4+<;E*4:'1;S.4'%$+;#*&5'.4E'+"LS.4.:$S$4&='V4'.4'.#&*+<$'8$.&;#$E'*4',-./7$-*2&'
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8((0/)&)!T%64J!&MJ%&##&7!"+#"2(-!$:/6-!-(&!&00&'-!/0!';"4$-&!'($+2&!/+!"+7"2&+/6#!

J&/J;&#!/0!-(&!K%'-"'!$+7!59I5)!-H/!2&/2%$J("'!$%&$#!4/#-!,6;+&%$:;&!-/!';"4$-&!

'($+2&!"+!H("'(!-(&!4/#-!,6;+&%$:;&!J/J6;$-"/+#!$%&!"+7"2&+/6#!J&/J;&#E!T%64J!

BO@@NF!7&#'%":&7!-(&!P$+.!5-%/+2!Z/"'&#!8%/2%$44&)!H("'(!"#!"+-&+7&7!-/!J%/,"7&!

$H$%&+&##!/0!';"4$-&!'($+2&!"4J$'-#!/+!"+7"2&+/6#!J&/J;&#E!U(&!$%-"';&!7&#'%":&7!

-(&!J%/2%$44&`#!0/'6#!/+!,6;+&%$:";"-.!$+7!$7$J-$-"/+!%&#&$%'(!-($-!"+-&2%$-&#!

%+*$4&*/+'.4E'&#.E*&*"4.<'W4"2<$E:$='V&'$SR1.%*`$E'W4"2<$E:$'%1.#*4:'&"'1$<R'
J&/J;&!7&,&;/J!$JJ%/J%"$-&!$7$J-$-"/+!#-%$-&2"&#)!/6-%&$'(!-/!&MJ/#&!-(&!"4J$'-#!

$+7!'$J$'"-.!/0!'/446+"-"&#!"+!-(&!K%'-"'!$+7!59I5)!$+7!$7,/'$'.!-/!&+#6%&!2;/:$;!

';"4$-&!J/;"'.!7"#'6##"/+#!"+';67&!'/+#"7&%$-"/+!0/%!-(&!,6;+&%$:";"-.!/0!59I5!$+7!

-(&!K%'-"'E!U(&!$%-"';&!#622&#-&7!-($-!-(&!$'-"/+#!$+7!&00/%-#!-($-!$%&!-$C"+2!J;$'&!

"+!'/446+"-"&#!"+!-(&!K%'-"'!$+7!59I5!$%&!"4J/%-$+-!0/%!-(&!%&#-!/0!-(&!H/%;7!$#!"-!

J%&J$%&#!0/%!';"4$-&!'($+2&!$+7!0/%!H/%;7H"7&!'/446+"-"&#!$#!-(&.!'/+#"7&%!-(&"%!

$7$J-",&!'$J$'"-.!-/!$77%&##!';"4$-&!'($+2&E

9+!$77"-"/+)!"0!#/4&!'/446+"-"&#!$%&!6+$:;&!-/!$'-!-/!$77%&##!';"4$-&!'($+2&!

:&'$6#&!-(&.!;$'C!%&#/6%'&#!/%!/JJ/%-6+"-"&#!-/!&+2$2&)!T%64J!BO@@NF!#622&#-&7!

-($-!-("#!H";;!$00&'-!-(&!$:";"-.!/0!$;;!'/446+"-"&#!-/!$77%&##!';"4$-&!'($+2&E!

! U(&!"+-&%,&+-"/+#!$-!$;;!;&,&;#!"+!H("'(!"+7"2&+/6#!J&/J;&#!&M"#-!46#-!:&!!

! :$#&7!/+!$+!6+7&%#-$+7"+2!/+!-(&!J$%-!/0!-(&!J%/4/-&%#!-($-!-(&%&!"#!$!!

' 4$$E'8"#'$T;*&5'.4E'"4'&1$'#$+":4*&*"4'&1.&'&1$*#'"24'R#"%R$#*&5'2*<<'7$'!
! 6+#6#-$"+$:;&!"0!"-!;/'C#!/-(&%#!/6-!/%!7"#J;$'&#!/-(&%!J&/J;&!$+7!-($-)!0/%!!

! -(&4!-/!2$"+)!/-(&%#!7/!+/-!($,&!-/!;/#&!gT%64J!O@@NV!?YhE

()&*+,%-$&$./J'=K)$./J'%*0'L)6.$#+'$*'1&$2%.+'C"&$#/
International and U.S. climate policy—
N1$'*4&$#4.&*"4.<'+<*S.&$'R"<*+5'E*%+;%%*"4'R#$E.&$%'&1$'YCCG'P4*&$E'0.&*"4%'
!#.S$2"#W'X"4)$4&*"4'"4'X<*S.&$'X1.4:$'HP0!XXXJ,'&1$'/#%&'*4&$#4.&*"4.<,'
;&2$;!$2%&&4&+-!7&,&;/J&7!-/!$77%&##!';"4$-&!'($+2&E!5"+'&!-(&+)!7&,&;/J"+2!$+7!

7&,&;/J&7!+$-"/+#!($,&!+&2/-"$-&7!-(&"%!%/;&#!"+!$77%&##"+2!';"4$-&!'($+2&E!U(&#&!

+&2/-"$-"/+#!($,&!#J6%%&7!'/+#"7&%$:;&!-(/62(-!$+7!;"-&%$-6%&!$:/6-!-(&!7"4&+#"/+#!

"8'$T;*&5'*4)"<)$E'*4'E$)$<"R*4:'+<*S.&$'R"<*+5'.4E'.%%*:4*4:'#"<$%'.4E'#$%R"4L
#":";"-"&#E!

ZT;*&5'*%'.4'*SR"#&.4&'+"4%*E$#.&*"4'*4'+<*S.&$'+1.4:$'S*&*:.&*"4'.4E'.E.R&.L
-"/+!J/;"'.E!9+-&%+$-"/+$;!';"4$-&!J/;"'.!7"#'6##"/+!($#!0/'6#&7!/+!4"-"2$-"/+!/%!

-(&!%&76'-"/+!/0!2%&&+(/6#&!2$#!&4"##"/+#E!K;-(/62(!#/4&!7&,&;/J"+2!'/6+-%"&#!

1.)$'%";:1&'.%%*%&.4+$'8"#'.E.R&.&*"4'%*4+$'&1$'7$:*44*4:,'.%'.2.#$4$%%'.4E'"7%$#L
,$-"/+#!/0!';"4$-&!'($+2&!&00&'-#!($,&!2%/H+)!7"#'6##"/+!($#!&MJ$+7&7!-/!0/'6#!

$;#/!/+!$7$J-$-"/+)!/%!%&76'"+2!,6;+&%$:";"-.!-/!';"4$-&!'($+2&E!U/7$.)!7"#'6##"/+!
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J&%#"#-#!/+!(/H!-/!'$;'6;$-&!%&#J/+#":";"-.!0/%!&4"##"/+#!$+7!&4"##"/+#!%&76'-"/+#)!

$+7!-/!6#&!%&,&+6&!0%/4!4"-"2$-"/+!#-%$-&2"&#!-/!$77%&##!';"4$-&!'($+2&!$7$J-$-"/+E!

K;-(/62(!6+'&%-$"+-.!%&4$"+#!$:/6-!-(&!7&2%&&!/0!"4J$'-#)!&+/62(!&,"7&+'&!&M"#-#!

-/!(&"2(-&+!-(&!6%2&+'.!0/%!$'-"/+!-/!%&76'&!2%&&+(/6#&!2$#!&4"##"/+#!$+7!%&76'&!

,6;+&%$:";"-.!-/!"4J$'-#!B8$%%.!&-!$;E!O@@>FE!

A history of distrust, inconsistency, and inequity—
V4$T;.<*&5'*4'$4)*#"4S$4&.<'R#"&$+&*"4'R"<*+5'1.%'+#$.&$E'E*%&#;%&'.4E'E*)$#:$4&'
J&%#J&'-",&#!$4/+2!7&,&;/J&7!$+7!7&,&;/J"+2!'/6+-%"&#!B8$%C#!$+7!</:&%-#!O@@])!

N%"%*$'GDDFJ='K*&1*4'*4&$#4.&*"4.<'+<*S.&$'R"<*+5'E*%+;%%*"4%,'E*%&#;%&'1.%'%<"2$E'
J%/2%&##!"+!$77%&##"+2!';"4$-&!'($+2&!$+7!$##"2+"+2!%/;&#!$+7!%&#J/+#":";"-"&#E!f&-)!

E*)$#:$4&'R$#%R$+&*)$%'R$#%*%&'.%'.'#$%;<&'"8'*4$T;*&.7<$'.++$%%'&"'.4E'+"4%*E$#.&*"4'
*4'R"<*+5S.W*4:'.4E'R<.44*4:='V4'.4'.4.<5%*%'"8'&1$'P0!XXX,'&1$'_5"&"'-#"&"+"<,'
-(&!T;&$+!I&,&;/J4&+-!P&'($+"#4)!-(&!5-&%+!<&,"&H)!$+7!-(&!9+-&%2/,&%+4&+-$;!

8$+&;!/+!T;"4$-&!T($+2&`#!0/6%-(!$##&##4&+-!%&J/%-)!P$''("!&-!$;E!BO@@NF!#622&#-&7!

-($-!$;-(/62(!-(&!7/'64&+-#!$'C+/H;&72&!-(&!7"#J%/J/%-"/+$-&!"4J$'-#!/0!';"4$-&!

'($+2&!/+!-(&!4/#-!,6;+&%$:;&!'/446+"-"&#)!-(&#&!'/446+"-"&#!$%&!+/-!'/+#"7&%&7!

'/+#"#-&+-;.!"+!$7$J-$-"/+!$+7!4"-"2$-"/+!#-%$-&2"&#E

! 3,&+!-(/62(!-(&#&!7/'64&+-#!$2%&&!-($-!-(&!'/#-#!/0!';"4$-&!'($+2&!$%&!!

' :"*4:'&"'8.<<'*4$T;*&.7<5'"4'&1$'2"#<Ej%'R""#$%&'.4E'S"%&'E*%.E).4&.:$E'!
! '/446+"-"&#!"+';67"+2!-%$7"-"/+$;!$+7!"+7"2&+/6#!J&/J;&#)!-(&!'/446+"-"&#!!

' E*%+;%%$E'.<S"%&'$@+<;%*)$<5'<*)$'*4'E$)$<"R$E'+";4&#*$%,'*=$='*4'0"#&1'!
' 9S$#*+.,'Z;#"R$,'9;%&#.<*.'.4E'0$2'n$.<.4E'.4E'&1$'-"<.#'3$:*"4%='N1$'' !

! 4$R/%"-.!/0!-%$7"-"/+$;!$+7!"+7"2&+/6#!J&/J;&#)!H(/!;",&!"+!-(&!-%/J"'$;!!

! 7&,&;/J"+2!H/%;7)!2&-!,&%.!;"--;&!/%!+/!'/+#"7&%$-"/+E!\6%-(&%4/%&)!H(";&!$;;!!

! -(&!$+$;.#&7!7/'64&+-#!J6-!-(&"%!&4J($#"#!/+!4/+&-$%.)!C+/H;&72&!$+7!!

! -&'(+/;/2.!-%$+#0&%!0%/4!7&,&;/J&7!-/!7&,&;/J"+2!'/6+-%"&#)!-%$7"-"/+$;!$+7!! !

! "+7"2&+/6#!J&/J;&#`!/H+!'/J"+2!$+7!$7$J-",&!#-%$-&2"&#!$%&!($%7;.!!

! %&'/2+"X&7!gP$''("!&-!$;E!O@@NV!?hE

-.#W%'.4E'3"7$#&%'HGDD]J'&#.+$E'&1$'*%%;$'"8'*4$T;.<*&5'*4'$4)*#"4S$4&.<'R#"L
&$+&*"4'R"<*+5'8#"S'&1$'YCFG'P4*&$E'0.&*"4%'+"48$#$4+$'"4'b;S.4'Z4)*#"4S$4&'
&1#";:1'&1$'%*:4*4:'"8'&1$'P0!XX'*4'YCCG='-.#W%'.4E'3"7$#&%'%&.&$E'&1.&'.<&1";:1'
"+76#-%"$;"X&7!+$-"/+#!'/44"--&7!-/!b-$C"+2!-(&!;&$7a!"+!%&76'"+2!&4"##"/+#)!b%"'(!

+$-"/+#!:&2$+!-/!:$'CJ&7$;!/+!-(&"%!J%/4"#&!/0!4$##",&!-&'(+/;/2.!-%$+#0&%!$+7!

-&'(+"'$;!$##"#-$+'&!-/!-(&!7&,&;/J"+2!H/%;7a!B8$%C#!$+7!</:&%-#!O@@]V!AANFE!
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!"#$%"&'$"()*%+#,-(#"&"."$/0*"1,23$#0*3-#$#0*2(4*&+(+5$#6

V4&$:#.&*4:'$T;*&5'#$T;*#$%'.+W4"2<$E:*4:'E*88$#$4+$%'*4'#$%R"4%*7*<*&5'8"#'+<*S.&$'
+1.4:$'.4E'*&%'$88$+&%,'+"%&%,'.4E'7$4$/&%='-.#W%'.4E'3"7$#&%'HGDD]J'.#&*+;<.&$E'&1$'
7"00&%&+'&#!$4/+2!7&,&;/J&7!$+7!7&,&;/J"+2!'/6+-%"&#!"+!'/+-%":6-"/+#!-/!2%&&+L
(/6#&!2$#!&4"##"/+#E

' K*&1'"4<5'a'R$#+$4&'"8'&1$'2"#<Ej%'R"R;<.&*"4,'&1$'P=(='*%'#$%R"4%*7<$'!
! 0/%!/,&%!O@!J&%'&+-!/0!$;;!2;/:$;!&4"##"/+#E!U($-!'$+!:&!'/4J$%&7!-/!YA]!!

! 7&,&;/J"+2!'/6+-%"&#!-($-!-/2&-(&%!$%&!/+;.!%&#J/+#":;&!0/%!O?!J&%'&+-!/0!!

! 2;/:$;!&4"##"/+#EEEE!1,&%$;;)!-(&!%"'(&#-!O@!J&%'&+-!/0!-(&!H/%;7`#!J/J6;$-"/+!!

! "#!%&#J/+#":;&!0/%!/,&%!]@!J&%'&+-!/0!"-#!'6%%&+-!&4"##"/+#!/0!2%&&+(/6#&!!

' :.%$%='N1.&'/:;#$'%;#R.%%$%'BD'R$#+$4&'*8'R.%&'+"4&#*7;&*"4%'&"'&1$'R#"7<$S'!
! $%&!'/+#"7&%&7!g8$%C#!$+7!</:&%-#!O@@]V!A?YhE

9C&4&!BO@@AF!#622&#-&7!-($-!-(&!7";&44$!$:/6-!$77%&##"+2!-(&!7"#-%":6-",&!

*%%;$%'"8'+<*S.&$'+1.4:$'H*SR.+&%,'#$%R"4%*7*<*&5,'+"%&%,'.4E'7$4$/&%J'%&$S%'8#"S'
E*88$#$4&';%$%'"8'$4)*#"4S$4&.<'U;%&*+$'*4'&1$'0"#&1'.4E'(";&1='K1$#$.%'&1$'0"#&1'!
8"+;%$%'"4'$+"4"S*+%'.4E'$8/+*$4+5'*4'.EE#$%%*4:'+<*S.&$'+1.4:$'*SR.+&%,'&1$'
(";&1'8"+;%$%'"4'$T;.<*&5'.4E'E*%&#*7;&*"4'"8'#$%R"4%*7*<*&5'8"#'$S*%%*"4%'.4E'*SL
J$'-#E!9C&4&!BO@@AF!4$"+-$"+&7!-($-!-(&!7"00&%&+'&#!"+!"+-&%J%&-"+2!&+,"%/+4&+-$;!

R6#-"'&!;&$7!-/!/JJ/#"+2!$+7!"+'/4J;&-&!J%/J/#$;#!0/%!$77%&##"+2!';"4$-&!'($+2&E!

N1$'0"#&1'1.%'8.)"#$E'&1$'c:#.4E8.&1$#*4:'#;<$,d'.4E'&1$'(";&1'R#$8$#%'c$T;.<'
%"2(-#!J&%!'$J"-$!&+-"-;&4&+-#Ea!9C&4&!BO@@AF!#622&#-&7!-($-!-(&!S./-/!J%/-/'/;`#!

$S*%%*"4%'+.R,'7.%$E'"4'YCCD'<$)$<%,'#$g$+&%'&1$'*4&$#R#$&.&*"4'8.)"#$E'75'&1$'0"#&1='
b"2$)$#,'.<&1";:1'&1$'*4&$#R#$&.&*"4%'"8'&1$'0"#&1'.4E'(";&1'E*88$#'#$:.#E*4:'!
&-("'#)!-(&.!%&#6;-!"+!$!#"4";$%!'/+';6#"/+V!bW%&$-&%!:6%7&+!0/%!';"4$-&!J%/-&'-"/+!

%1";<E'7$'7"#4$'75'&1$'0"#&1,'.4E'0"#&1L(";&1'&#.4%8$#'"8'#$%";#+$%'%1";<E'7$';%$E'
-/!0$'";"-$-&!';"4$-&!J%/-&'-"/+!$+7!$7$J-$-"/+!"+!-(&!5/6-(a!B9C&4&!O@@AV!O@AFE!

8$$,/;$!$+7!K72&%!BO@@]V!Q=QF!J%&#&+-&7!0/6%!J%"+'"J;&#!0/%!$77%&##"+2!R6#-"'&!

E*<$SS.%'#$<.&$E'&"'+<*S.&$'+1.4:$O'c.)"*E*4:'E.4:$#";%'+<*S.&$'+1.4:$,d'c8"#2.#EL!
<""W*4:'#$%R"4%*7*<*&5,d'cR;&&*4:'&1$'S"%&');<4$#.7<$'/#%&,d'.4E'c$T;.<'R.#&*+*R.&*"4'
/0!$;;Ea!U(&.!&4J($#"X&7!-(&!"4J/%-$+'&!/0!J$%-"'"J$-"/+!:.!7&,&;/J"+2!'/6+-%"&#!"+!

-(&!7&-&%4"+$-"/+!/0!$7$J-$-"/+!7&'"#"/+#E!U(&!$6-(/%#!%&'/2+"X&7!7"00&%&+'&#!-($-!

46#-!:&!$77%&##&7!H(&+!"+-&%+$-"/+$;!+/%4#)!%6;&#)!$+7!7&'"#"/+4$C"+2!J%/'&##&#!

$%&!$JJ;"&7!$-!+$-"/+$;!$+7!J$%-"'6;$%;.!;/'$;!;&,&;#)!H(&%&!'/+-%":6-"/+#!-/!';"4$-&!

'($+2&!$%&!+&2;"2":;&)!:6-!H(&%&!"4J$'-#!H";;!:&!0&;-!-(&!4/#-E!

V4'.'#$R"#&'8"#'&1$'-$2'X$4&$#'"4'ZT;*&5'.4E'M<"7.<'X<*S.&$'X1.4:$,'X<.;%$4'
.4E'\+0$*<<5'HYCCBJ'E*%+;%%$E'21.&'+"4%&*&;&$%'.'8.*#'#$%R"4%$'&"'+<*S.&$'+1.4:$='
U(&.!#622&#-&7!-(%&&!'%"-&%"$!0/%!7&-&%4"+"+2!-(&!%/;&!+$-"/+#!#(/6;7!J;$.!"+!';"4$-&!
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'($+2&!4"-"2$-"/+V!BYF!%&#J/+#":";"-.!0/%!-(&!&4"##"/+#!-($-!'$+!'$6#&!';"4$-&!

'($+2&)!BOF!#-$+7$%7!/0!;","+2!B/%!-(&!$:";"-.!-/!J$.!0/%!';"4$-&!'($+2&!4"-"2$-"/+F)!

.4E'HAJ'&1$'"RR"#&;4*&5'&"'#$E;+$'$S*%%*"4%='X<.;%$4'.4E'\+0$*<<5'#$+"SS$4E$E'
-(&!'%&$-"/+!/0!-(%&&!-"&%#!/0!+$-"/+#!-($-!46#-!$'-)!#(/6;7!$'-)!$+7!'/6;7!$'-)!:$#&7!

7"%&'-;.!/+!H(/!"#!%&#J/+#":;&!0/%!&4"##"/+#)!($#!-(&!%&#/6%'&#!-/!$'-)!$+7!-(&!!

/JJ/%-6+"-"&#!-/!%&76'&!&4"##"/+#!+/H!$+7!"+!-(&!06-6%&E!9+!-(&"%!%&J/%-)!T;$6#&+!

.4E'\+0$*<<5'HYCCBO'GJ'R#"R"%$E'/)$'R#*4+*R<$%'"8'$T;*&5'&"':;*E$'*4&$#4.&*"4.<'
J/;"'.!+&2/-"$-"/+#!0/%!';"4$-&!'($+2&V!

! YE! K;;!+$-"/+#!#(/6;7!:&!$:;&!-/!4$"+-$"+!/%!"4J%/,&!#-$+7$%7#!/0!;","+2!!

' ' ;4E$#'.':<"7.<'+<*S.&$'+1.4:$'S*&*:.&*"4'#$:*S$='X"4%$T;$4&<5,'+<*S.&$'!
' ' +1.4:$'S*&*:.&*"4'%1";<E'8"+;%'"4'.<&$#4.&*)$,'<"2L+.#7"4'E$)$<"RS$4&'' '
! ! J$-(#!-($-!7/!+/-!%&76'&!&'/+/4"'!2%/H-(E

' G=' \"#$'7#".E<5,'&1$'";&+"S$'"8'P0!XXX'4$:"&*.&*"4%'%1";<E'4"&';4E$#L'!
! ! 4"+&!/%!("+7&%!J%/2%&##!-/H$%7!-(&!2/$;!/0!#6#-$"+$:;&!7&,&;/J4&+-E

! AE! U(&!'/6+-%"&#!4/#-!%&#J/+#":;&!0/%!2%&&+(/6#&!2$#!'/+'&+-%$-"/+#!"+!!

! ! -(&!$-4/#J(&%&!#(/6;7!:&!;&$7&%#!"+!-(&!&00/%-!-/!%&76'&!&4"##"/+#E

! ?E! K;;!+$-"/+#!#(/6;7!H/%C!-/!-(&!:&#-!/0!-(&"%!$:";"-"&#^/%!H"-(!(&;J!0%/4!!

! ! /-(&%!'/6+-%"&#^-/!%&76'&!&4"##"/+#!&"-(&%!$:#/;6-&;.!/%!%&;$-",&!-/!!

' ' 7;%*4$%%L.%L;%;.<'&#.U$+&"#*$%=
' ^=' N1$'2"#<E'%1";<E'&.W$'.E).4&.:$'"8'$S*%%*"4L#$E;+&*"4'"RR"#&;4*&*$%'!
! ! H(&%&!-(&.!&M"#-E!

9+!J$%-)!7&-&%4"+"+2!$!#$0&)!4$M"464!#-$+7$%7!H";;!$00&'-!-(&!7"#-%":6-"/+!/0!

';"4$-&!%&#J/+#":";"-.!$+7!'/#-#E!8$$,/;$!$+7!K72&%!BO@@]V!]@OF!#-%&##&7!-($-!-(&!

("2(&#-!J%"/%"-.!"+!';"4$-&!J/;"'.!"#!7&-&%4"+"+2!$+7!$2%&&"+2!/+!$!b#$0&!4$M"464!

#-$+7$%7a!/0!2;/:$;!2%&&+(/6#&!2$#!&4"##"/+#)!b$!;&,&;!-($-!7/&#!+/-!#6%J$##!-(&!!

'$J$'"-.!/0!+$-6%$;!#.#-&4#)!0//7!J%/76'-"/+!#.#-&4#)!$+7!&'/+/4"'!#.#-&4#!-/!

$7$J-Ea!U(&.!#622&#-&7!-($-!'/#-#!"+!';"4$-&!J/;"'.!'$+!:&!'/+#"7&%&7!"+!%&;$-"/+!

-/!&4"##"/+#!-$%2&-#!$+7!-($-!-(&!4&'($+"#4#!-($-!$%&!"4J;&4&+-&7!-/!%&$'(!-(/#&!

&.#:$&%,'%;+1'.%'.'+.RL.4EL&#.E$'%5%&$S'"#'.'+.#7"4'&.@,'+.4'.<%"'7$'+"4%*E$#$E'&"'
0$'";"-$-&!$7$J-$-"/+E![/H&,&%)!&$'(!%&;"&#!"+!J$%-!/+!$;;/'$-"+2!%&#J/+#":";"-.E 



!"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'!/*.3+6$6'"7'8$.+,%.),+

Y]

()&*+,%-&+'C"M)&%.$"*6'%.'?$6N'."''
1&$2%.+'13%*4+'$*'.3+'O*$.+0'!.%.+6
;(,6[1#(H-&"1>&=$1()$*:&!(GD3"*$(1.&

\/%!6%:$+!J/J6;$-"/+#)!-(&!;"-&%$-6%&!0/'6#&#!/+!-(&!7"#-%":6-",&!&00&'-#!/0!';"4$-&!

+1.4:$'"4'<"2L*4+"S$'.4E'S*4"#*&5'R"R;<.&*"4%'.4E'*4&#"E;+$%'4$2'+"4+$R&%'*4&"'
&1$'%"+*.<');<4$#.7*<*&5'<$@*+"4='\"#$<<"L!#"%+1'$&'.<='HGDDCO'^J'$@R<"#$E'&1$'%R$+*/+'
);<4$#.7*<*&*$%'&"'+<*S.&$'+1.4:$'"8'&1"%$'*4'&1$'+<*S.&$':.R,'21*+1'&1$5'E$/4$'.%'
c&1$'E*%R#"R"#&*"4.&$'.4E';4$T;.<'*SR.+&'&1$'+<*S.&$'+#*%*%'1.%'"4'R$"R<$'"8'+"<"#'
$+7!-(&!J//%Ea!U(&.!#622&#-&7!-($-!$#!&+&%2.)!0//7)!$+7!H$-&%!J%"'&#!'/+-"+6&!-/!

#*%$'H$%R$+*.<<5'2.&$#'R#*+$%'*4'&1$'K$%&$#4'P4*&$E'(&.&$%J,'&1$'%R$4E*4:':.R'2*<<'
:#"2'7$+.;%$'<"2L*4+"S$'8.S*<*$%'%R$4E'.'<.#:$#'R#"R"#&*"4'"8'&1$*#'*4+"S$'"4'
0//7)!&+&%2.)!$+7!/-(&%!(/6#&(/;7!+&&7#E

! K!J%/2%$4!"4J;&4&+-&7!-/!'6-!'$%:/+!7"/M"7&!&4"##"/+#!:.!YQ!J&%'&+-!!

! H/6;7!'/#-!AEA!J&%'&+-!/0!-(&!$,&%$2&!"+'/4&!/0!(/6#&(/;7#!"+!-(&!;/H&#-!!

! "+'/4&!:%$'C&-!$#!/JJ/#&7!-/!/+;.!YE>!J&%'&+-!/0!-(&!$,&%$2&!"+'/4&!/0!-(&!!

! (/6#&(/;7#!"+!-(&!-/J!"+'/4&!:%$'C&-!B1%X$2!O@@>FE

_.#<'$&'.<='HGDDCJ'%;RR"#&$E'\"#$<<"L!#"%+1j%'E$/4*&*"4'"8'&1$'+<*S.&$':.R'.4E'
%;::$%&$E'&1.&'R$"R<$'2*&1'/4.4+*.<'#$%";#+$%'R"%%$%%':#$.&$#'+.R.+*&5'&"'.E.R&'&"'
"4J$'-#E!U(&!J//%!($,&!;&##!$''&##!$+7!'$J$'"-.!-/!$7$J-!$+7)!$#!$!%&#6;-!/0!"4J$'-#)!

'/6;7!&MJ&%"&+'&!J&%4$+&+-!7"#;/'$-"/+!$+7!-(&!;/##!/0!#/'"$;!+&-H/%C#!$+7!#6JJ/%-!

#.#-&4#E!S$%;!&-!$;E!BO@@=F!4$"+-$"+&7!-($-!,6;+&%$:";"-.!"#!2%&$-&%!0/%!-(/#&!H(/!

($,&!0&H!%&#/6%'&#!$+7!'(/"'&#G!-(&!,&%.!./6+2)!-(&!,&%.!/;7)!-(&!#"'C)!$+7!-(&!J//%!

$%&!4/#-!$-!%"#C!0%/4!';"4$-&!"4J$'-#E!U(&!$6-(/%#!J/"+-&7!/6-!-($-!-(&#&!2%/6J#!

4$C&!6J!7"00&%&+-!J%/J/%-"/+#!/0!-(&!J/J6;$-"/+!"+!7"00&%&+-!;/'$-"/+#E!

(1"4W"88'$&'.<='HGDDCJ'.4E'X"#E").'$&'.<='HGDD]J'.:#$$E'&1.&'&1$'+"4%$T;$4+$%'
/0!';"4$-&!'($+2&!H";;!;"C&;.!($,&!$!7"#J%/J/%-"/+$-&!"4J$'-!/+!,6;+&%$:;&!'/4L
S;4*&*$%='(1"4W"88'$&'.<='HGDDCJ'$@R<"#$E'&1$');<4$#.7*<*&5'"8'<"2L*4+"S$'R"R;<.L
&*"4%'&"'$@&#$S$'2$.&1$#'$)$4&%'.4E'%;::$%&$E'&1.&'<"2L*4+"S$'R"R;<.&*"4%'.#$'
6+7&%"+#6%&7!$+7!-(&%&0/%&!4/%&!$-!%"#C!-/!-(&!"4J$'-#!/0!&M-%&4&!H&$-(&%!&,&+-#E!

6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%1"2$E'&1.&'&1$'R""#'.#$'"8&$4'S"#$');<4$#.7<$'&"'
$@&#$S$'$)$4&%'%;+1'.%'E#";:1&'7$+.;%$'&1$5'1.)$'<$%%'.++$%%'&"'/4.4+*.<'"#'*48"#L
4$-"/+$;!%&#/6%'&#!$+7!;/H&%!/%!;"4"-&7!"+#6%$+'&!'/,&%$2&E

African American communities—
U(&!';"4$-&!'($+2&!;"-&%$-6%&!#-%&##&#!"4J$'-#!/+!K0%"'$+!K4&%"'$+#E!K0%"'$+!

K4&%"'$+#)!H(/!4$C&!6J!/+;.!YA!J&%'&+-!/0!-(&!*E5E!J/J6;$-"/+)!/+!$,&%$2&!$%&!

%&#J/+#":;&!0/%!+&$%;.!O@!J&%'&+-!;&##!&4"##"/+!/0!2%&&+(/6#&!2$#&#!-($+!$%&!!
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4"4Lb*%R.4*+'K1*&$%'R$#'+.R*&.'Hb"$#4$#'.4E'3"7*4%"4'GDDBJ='o$&,'<*W$'%"'S.45'
/-(&%!4$%2"+$;"X&7!J/J6;$-"/+#!H(/!$%&!;&##!%&#J/+#":;&!0/%!-(&!'$6#&#!/0!';"4$-&!

'($+2&)!K0%"'$+!K4&%"'$+#!$%&!4/%&!,6;+&%$:;&!-/!"-#!&00&'-#!/+!(&$;-()!(/6#"+2)!

-(&!&'/+/4.)!$+7!'6;-6%&!"+!-(&"%!/H+!'/446+"-"&#E!U(&.!$%&!$;#/!4/%&!,6;+&%$:;&!

-/!("2(&%!&+&%2.!:";;#)!6+&4J;/.4&+-)!$+7!%&'&##"/+#!'$6#&7!:.!2;/:$;!&+&%2.!J%"'&!

#(/'C#!B[/&%+&%!$+7!</:"+#/+!BO@@NFE![/&%+&%!$+7!</:"+#/+!BO@@NF!:$#&7!-(&"%!

/4E*4:%'8";4E'&1.&'98#*+.4'9S$#*+.4%'.#$'.4E'2*<<'7$'E*%R#"R"#&*"4.&$<5'.88$+&$E'
:.!';"4$-&!'($+2&!:$#&7!/+!-(&!0/;;/H"+2!0$'-/%#V

7* Public healthV!T;"4$-&!'($+2&!H";;!%&#6;-!"+!"+'%&$#&7!(&$-!H$,&#!$+7!-(&!

R"&$4&*.<'8"#'*4+#$.%$E'1$.&L#$<.&$E'E$.&1%='X;##$4&<5,'98#*+.4'9S$#*+.4'1$.&L
#$<.&$E'E$.&1%'.#$'Y^D'&"'GDD'R$#+$4&'&1"%$'"8'4"4Lb*%R.4*+'K1*&$%='X<*S.&$'
'($+2&!H";;!'$6#&!"+'%&$#&7!$"%!J/;;6-"/+!$+7!-(&!J/-&+-"$;!0/%!"+'%&$#&7!!

%&#J"%$-/%.!(&$;-(!J%/:;&4#)!"+';67"+2!$#-(4$E!T6%%&+-;.)!>Y!J&%'&+-!/0!!

K0%"'$+!K4&%"'$+#!;",&!"+!'/6+-"&#!"+!,"/;$-"/+!/0!0&7&%$;!$"%!J/;;6-"/+!#-$+L
E.#E%'H+"SR.#$E'&"'^B'R$#+$4&'"8'4"4Lb*%R.4*+'K1*&$%J='V4'.EE*&*"4,'FB'R$#L!
+$4&'"8'98#*+.4'9S$#*+.4%'<*)$'2*&1*4'AD'S*<$%'"8'.'+".<L/#$E'R"2$#R<.4&'!
H+"SR.#$E'&"'^]'R$#+$4&'"8'K1*&$%J,'.4E'98#*+.4'9S$#*+.4%'1.)$'.'&1*#&5L%*@'
R$#+$4&'1*:1$#'#.&$'"8'*4+*E$4&%'"8'.%&1S.'&1.4'K1*&$%='

7* EnergyV!T;"4$-&!'($+2&!H";;!%&#6;-!"+!"+'%&$#&7!&+&%2.!%$-&#!$+7!"+'%&$#&7!

g;+&;.&*"4'*4'"*<'R#*+$%='X;##$4&<5,'98#*+.4'9S$#*+.4%'%R$4E'AD'R$#+$4&'S"#$'
"8'&1$*#'*4+"S$'"4'$4$#:5'+"SR.#$E'&"'K1*&$%='

7* Food securityV!9+'%&$#&7!0//7!'/#-#!$+7!7&'%&$#&7!0//7!$,$";$:";"-.!H";;!!

%&#6;-!0%/4!';"4$-&!'($+2&E!U(&!J/-&+-"$;!"4J$'-#!/0!';"4$-&!'($+2&!"+';67&!

S"#$'8#$T;$4&'.4E'S"#$'*4&$4%$'$@&#$S$'2$.&1$#'$)$4&%,'21*+1'+";<E'!
7$4$2&!'%/J#!$+7!$00&'-!'%/J!."&;7#G!$+7!';"4$-&!4"-"2$-"/+!#-%$-&2"&#)!!

#6'(!$#!:"/06&;!'%/J#)!'/6;7!$;#/!$00&'-!0//7!'%/J!."&;7#E

7* Economy and jobsV!T;"4$-&!'($+2&!H";;!%&#6;-!"+!"+'%&$#&#!"+!(&$;-(!!

J%/:;&4#!$+7!$##/'"$-&7!+&&7!0/%!(&$;-(!"+#6%$+'&E!T6%%&+-;.)!O@!J&%'&+-!/0!!

98#*+.4'9S$#*+.4%'<.+W'1$.<&1'*4%;#.4+$,'.7";&'&2*+$'&1$'#.&$'"8'K1*&$%='
T;"4$-&!'($+2&!H";;!$00&'-!R/:#!$+7!"+'/4&)!H("'(!0/%!$+!K0%"'$+!K4&%"'$+!

1";%$1"<E'.)$#.:$%'^F'R$#+$4&'<$%%'&1.4'&1.&'8"#'K1*&$%=

[/&%+&%!$+7!</:"+#/+!BO@@NF!$;#/!7&#'%":&7!(/H!J%/J/#&7!J/;"'"&#!-/!$77%&##!

+<*S.&$'+1.4:$,'*4+<;E*4:'+.RL.4EL&#.E$,'+.RL.4ELE*)*E$4E,'.4E'&1$'+<*S.&$'.%%$&'!
J;$+)!H";;!($,&!7"00&%"+2!&00&'-#!/+!#&'-/%#!/0!-(&!J/J6;$-"/+E!9+!J$%-"'6;$%)!-(&.!

%;::$%&$E'&1.&'.'+.RL.4ELE*)*E$4E'%5%&$S'2";<E'7$4$/&'$)$#5"4$'$@+$R&'R"R;<.L
-"/+#!H"-(!-(&!("2(&#-!"+'/4&#E!U(&!';"4$-&!$##&-!J;$+)!H("'(!H/6;7!%&;.!/+!&+&%2.!
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$8/+*$4+5'&"'S*&*:.&$'*4+#$.%$E'$4$#:5'+"%&%,'2";<E'7$4$/&'$)$#5"4$,'*4+<;E*4:'!
98#*+.4'9S$#*+.4%'.4E'"&1$#'<"2L*4+"S$'R"R;<.&*"4%'75'.7";&'&2*+$'.%'S;+1'.%'
&1$'+.RL.4ELE*)*E$4E'%5%&$S='

Latino­Latina communities—
N1$'0.&*"4.<'(;#)$5'"8'b*%R.4*+'e"&$#%'"4'Z4)*#"4S$4&.<'V%%;$%'H?$4E*@$4'.4E'
K##/'"$-&#!O@@NF!#-$-&7!-($-)!"+!$77"-"/+!-/!-/M"'!$"%!$+7!H$-&%)!';"4$-&!'($+2&!"#!-(&!

S"%&'*SR"#&.4&'$4)*#"4S$4&.<'R#"7<$S'8.+*4:'6.&*4"'8.S*<*$%='
9'0.&*"4.<'b*%R.4*+'Z4)*#"4S$4&.<'X";4+*<'.4E'X<$.4'&1$'9*#'8.+&%1$$&'HGDYDJ'

#622&#-&7!-($-!';"4$-&!'($+2&!J/#&#!%"#C#!-/!-(&!&'/+/4.!$+7!R/:#)!(&$;-()!$+7!

2$<<L7$*4:'"8'6.&*4"%'7$+.;%$'"8'&1$'4;S7$#'"8'6.&*4"'8.S*<*$%'<*)*4:'*4'R")$#&5'
.4E'<.+W*4:'.++$%%'&"'%$#)*+$%,'#$%";#+$%,'1$.<&1'*4%;#.4+$,'.4E'.E$T;.&$'1";%*4:='
N1$'8.+&%1$$&'%;::$%&%'&1.&'<*)*4:'*4'R")$#&5'.4E'<.+W*4:'Z4:<*%1'<.4:;.:$'R#"/L
+*$4+5'*4+#$.%$'&1$');<4$#.7*<*&5'"8'6.&*4"%'&"'1$.<&1'#*%W%'.%%"+*.&$E'2*&1'4.&;#.<'
($X$%7#)!7"#$#-&%#)!$+7!$"%!J/;;6-"/+E!U(&!0$'-#(&&-!$;#/!7&#'%":&#!-(&!$2%"'6;-6%$;!

*4E;%&#5j%');<4$#.7*<*&5'&"'+<*S.&$'+1.4:$'.4E'&1$'#$%;<&*4:');<4$#.7*<*&5'"8'6.&*4"%,'
H(/4!-(&!"+76#-%.!&4J;/.#!"+!;$%2&!+64:&%#!$+7!H(/!#J&+7!$!;$%2&%!J/%-"/+!/0!

&1$*#'*4+"S$'"4'8""E'+"SR.#$E'&"'4"4L6.&*4"'K1*&$%='
_$.&*4:'HGDDaJ,'*4'.'%+*$4+$L7.%$E'#$R"#&,'+"SR*<$E'*48"#S.&*"4'"4'&1$'1$.<&1'

$88$+&%'"8'.*#'R"<<;&*"4'"4'6.&*4"%='_$.&*4:'%;::$%&$E'&1.&'<.4:;.:$'7.##*$#%'.4E'
R")$#&5'+"4&#*7;&$'&"'6.&*4"%j');<4$#.7*<*&5'&"'&1$'$88$+&%'"8'R""#'.*#'T;.<*&5'.4E'
"+'%&$#&#!"+!/X/+&!$+7!+$-6%$;!($X$%7#!$##/'"$-&7!H"-(!';"4$-&!'($+2&E!8/,&%-.!!

E$+#$.%$%'1";%*4:'"R&*"4%'.4E'.++$%%'&"'1$.<&1'+.#$'8"#'6.&*4"%='N1$'0.&*"4.<'
["#J$+"'!3+,"%/+4&+-$;!T/6+'";!0$'-#(&&-!#"4";$%;.!#-$-&7!-($-!';"4$-&!'($+2&!

*4+#$.%$%'&1$');<4$#.7*<*&5'"8'6.&*4"%'&"'E$)$<"R'.+;&$'.4E'+1#"4*+'*<<4$%%$%'H%;+1'
.%'.%&1S.J'8#"S'$@R"%;#$'&"'&"@*+'.*#='V&'R"*4&$E'";&'&1.&'FG'R$#+$4&'"8'&1$'6.&*4"'
J/J6;$-"/+!"+!-(&!*+"-&7!5-$-&#!;",&#!"+!$%&$#!-($-!0$";!-/!4&&-!0&7&%$;!$"%!J/;;6-"/+!

#-$+7$%7#!$+7!>@!J&%'&+-!;",&#!"+!$%&$#!-($-!0$";!-/!4&&-!0&7&%$;!#-$+7$%7#!0/%!/X/+&E!

_$.&*4:'HGDDaJ'%;::$%&$E'&1.&'1$.<&1L#$<.&$E'*%%;$%'&1.&'.88$+&'6.&*4"%'.#$'
;4E"+;S$4&$E'"#';4E$#LE"+;S$4&$E'7$+.;%$'4.&*"4.<'E.&.'+"<<$+&*"4'.4E'#$%$.#+1'
"8&$4'$@+<;E$'6.&*4"%'.4E'b*%R.4*+%,'.4E'1$.<&1'#$%$.#+1$#%'21"'*48"#S'4.&*"4.<'
R"<*+5'<.+W'*48"#S.&*"4'#$:.#E*4:'6.&*4"%=

Undocumented migrants—
6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%;::$%&$E'&1.&';4E"+;S$4&$E'S*:#.4&%'*4'&1$'
5/6-(H&#-!'/6;7!:&!7"#J%/J/%-"/+$-&;.!,6;+&%$:;&!-/!(&$;-(!"4J$'-#!$##/'"$-&7!H"-(!

+<*S.&$'+1.4:$='N1$5'%R$+*/+.<<5'E$%+#*7$E'&1$');<4$#.7*<*&5'"8'+"<"4*.%'B%6%$;!

%$&&<$S$4&%'.<"4:'&1$'P=(=L\$@*+"'7"#E$#J'&"')$+&"#L7"#4$'E*%$.%$%,'*4+<;E*4:'1.4&.'
,"%6#)!H("'(!($#!:&&+!;"+C&7!-/!';"4$-&!'($+2&#!"+!-(&!J$#-E
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N1$'X.<*8"#4*.'3;#.<'6$:.<'9%%*%&.4+$'!";4E.&*"4,'.%'+*&$E'75'6*)$#S.4'
$+7!P&%"7&-(!BO@@OF)!#-$-&7!-($-!4/%&!6+7/'64&+-&7!4"2%$+-#!$%&!'%/##"+2!0%/4!

\$@*+"'*4&"'9#*`"4.'.4E'0$2'\$@*+"'7$+.;%$'"8'&*:1&$#'7"#E$#'+"4&#"<%'*4'N$@.%'
$+7!T$;"0/%+"$E!3,&%.!#644&%)!4"2%$+-#!$%&!0/6+7!7&$7!/%!7&(.7%$-&7!0%/4!-(&!

7&#&%-!(&$-!$+7!;$'C!/0!H$-&%E

0DMD)M"1&!(()

U(&!;"-&%$-6%&!/00&%#!J&%#J&'-",&#!/+!-(&!#6:6%:$+!J//%!"+!-(&!'/+-&M-!/0!#/'"$;!

,6;+&%$:";"-.!$+7!';"4$-&!'($+2&E!W$4:;&!&-!$;E!BO@@NF!#-%&##&7!-(&!"4J/%-$+'&!

/0!'/+#"7&%"+2!-(&!J&/J;&!;","+2!"+!J/,&%-.!"+!#6:6%:#)!$!-%&+7!%&0&%%&7!-/!$#!b-(&!

#6:6%:$+"X$-"/+!/0!J/,&%-.Ea!U(&!%&J/%-!#-$-&#!-($-!4$+.!#6:6%:$+!J//%!;",&!"+!-(&!

0.&*"4j%'/#%&'%;7;#7%m"<E$#,'*44$#L#*4:'4$*:17"#1""E%'E$)$<"R$E'*4'&1$'YC^D%'.4E'
YC]D%='M.S7<$'$&'.<='%;::$%&$E'H+*&*4:'-;$4&$%'.4E'K.##$4'GDD]J'&1.&'&1$%$'4$*:1L
7"#1""E%'1.)$';4*T;$'+1.<<$4:$%'&1.&'.#$'E*88$#$4&'8#"S'*44$#'+*&*$%'.4E'4$2$#,'
2%/H"+2!'/446+"-"&#E!U(&.!"+';67&!'/+'&+-%$-&7!"44"2%$+-!$+7!&;7&%;.!J/J6;$L
-"/+#)!/6-7$-&7!:6";7"+2#!$+7!(/4&#)!$+7!;$'C!/0!'/+#"7&%$-"/+!"+!0&7&%$;!/%!#-$-&!

J/;"'.E

5"4";$%;.)!"+!-(&"%!#644$%.!/0!-(&!#'"&+'&!$+7!"4J$'-#!/0!';"4$-&!'($+2&!/+!-(&!

P4*&$E'(&.&$%,'_.#<'$&'.<='HGDDCJ'%;::$%&$E'&1.&'<"+.&*"4'.4E'+*#+;S%&.4+$%'*4g;$4+$'
#/'"$;!,6;+&%$:";"-.E!U(&!$6-(/%#!%&0&%!-/!-(&!'$#&!/0![6%%"'$+&!S$-%"+$!"+!H("'(!-(&!

J//%!$+7!&;7&%;.!&MJ&%"&+'&7!7"#J%/J/%-"/+$-&!"4J$'-#E!

9##6&#!$##/'"$-&7!H"-(!$''&##!$+7!J%/M"4"-.!-/!"+0/%4$-"/+)!%&#/6%'&#)!$+7!#&%L
,"'&#!$%&!%$"#&7!"+!-(&!;"-&%$-6%&!/+!6%:$+!J/J6;$-"/+#!$+7!-(&!J//%!4/%&!2&+&%$;;.E!

6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%;::$%&$E'&1.&'*4.E$T;.&$'1";%*4:,'2.&$#'%;RR<*$%,'
.4E'1$.<&1'+.#$'+.4'.<%"'S.W$'&1$'R""#'S"#$');<4$#.7<$'&"')$+&"#L7"#4$'.4E'2.&$#L
7"#4$'E*%$.%$%'.4E'"&1$#'+<*S.&$L#$<.&$E'*<<4$%%$%=

S$%;!&-!$;E!BO@@=F!$77&7!-($-!-(&!,&%.!./6+2)!-(&!&;7&%;.)!$+7!/-(&%!,6;+&%$:;&!

J/J6;$-"/+#!4$C&!6J!;$%2&!J%/J/%-"/+#!/0!%6%$;!'/446+"-"&#!"+!-(&!W%&$-!8;$"+#!

%&2"/+E!U(&#&!J/J6;$-"/+#!$%&!4/%&!$-!%"#C!-/!-(&!(&$;-(!"4J$'-#!/0!';"4$-&!'($+2&!

-($+!6%:$+!'/446+"-"&#!:&'$6#&!-(&.!($,&!;&##!$''&##!-/!(&$;-(!'$%&E

/D)"3<&/-.(D)#-6S".->&N(HHD1$*$-.

3;#.<,'#$%";#+$L7.%$E'+"SS;4*&*$%'.#$':$4$#.<<5'+"4%*E$#$E'&"'7$'&1"%$'+"SS;4*L
-"&#!#6%%/6+7&7!:.!J6:;"'!/%!J%",$-&!;$+7#!-($-!$%&!7/4"+$-&7!:.!+$-6%$;!%&#/6%'&#)!

"+';67"+2!0/%&#-#)!%$+2&;$+7#)!$+7!$2%"'6;-6%&E!U(&!;",&;"(//7#!/0!-(&#&!'/446+"-"&#!

$%&!-"&7!-/!+$-6%$;!%&#/6%'&#E!

T;"4$-&!'($+2&!J/#&#!"+'%&$#&7!%"#C#!-/!%6%$;!'/446+"-"&#!-($-!%&;.!/+!+$-6%$;!

%&#/6%'&#)!#6'(!$#!0/%&#-#)!'%/J;$+7!$+7!%$+2&;$+7)!H$-&%H$.#)!$+7!/J&+!#J$'&#!
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B3%"C#&+!&-!$;E!O@@>)!S$%;!&-!$;E!O@@=FE!L&'$6#&!/0!-(&"%!'/++&'-"/+!-/!-(&!;$+7!$+7!

-(&!J/-&+-"$;!0/%!';"4$-&!'($+2&!-/!"4J$'-!+$-6%$;!%&#/6%'&#!$+7!7"#%6J-!&'/#.#-&4#!

.4E'%$.%"4%,'#;#.<'<*)$<*1""E%'.4E'2$<<L7$*4:'.#$'E*%R#"R"#&*"4.&$<5');<4$#.7<$'&"'
+<*S.&$'+1.4:$'HQ.)*E%"4'$&'.<='GDDA,'6*)$#S.4'.4E'\$#*E$&1'GDDGJ='

I$,"7#/+!&-!$;E!BO@@AF!7&#'%":&7!-(&!"+'%&$#&7!%"#C!';"4$-&!'($+2&!J/#&#!-/!

8"#$%&L7.%$E'+"SS;4*&*$%'*4'X.4.E.'7$+.;%$'&1$%$'+"SS;4*&*$%'%1.#$'R#"@*S*&5'
.4E'%&#"4:'<*4W.:$%'&"'+<*S.&$L%$4%*&*)$'8"#$%&'$4)*#"4S$4&%='9%'.'#$%;<&,'&1$').<;$%'
.&'#*%W'8"#'1";%$1"<E%'*4'&1$%$'8"#$%&L7.%$E'+"SS;4*&*$%'.#$'<*W$<5'1*:1$#'&1.4'8"#'
"&1$#'%"+*.<':#";R*4:%='_$<<$#'[$4%$4'HGDDCJ'E$%+#*7$E'&1$'%R$+*/+'*SR<*+.&*"4%'"8'
';"4$-&!'($+2&!/+!,6;+&%$:;&!J/J6;$-"/+#!"+!%6%$;!$%&$#!"+!-(&!*+"-&7!5-$-&#E!<6%$;!

+"SS;4*&*$%'.#$'R.#&'"8'.':#";R'"8'+<*S.&$L);<4$#.7<$'R"R;<.&*"4%'7$+.;%$'&1$5'
($,&!$!;$%2&!J%/J/%-"/+!/0!J&/J;&!H(/!$%&!;&##!&'/+/4"'$;;.!/%!J(.#"'$;;.!'$J$:;&!/0!

$7$J-"+2!-/!';"4$-&!'($+2&E!U(&#&!"+';67&!#&+"/%#)!-(&!J//%)!$+7!-(/#&!&4J;/.&7!"+!

+<*S.&$L%$4%*&*)$'%$+&"#%=
5/'"$;;.!,6;+&%$:;&!J/J6;$-"/+#!"+!%6%$;!$%&$#)!"+';67"+2!-(&!./6+2)!&;7&%;.)!

J&/J;&!/0!;/H!"+'/4&)!$+7!'/446+"-"&#!/0!'/;/%)!0$'&!7"#J%/J/%-"/+$-&!%"#C#!"+!-(&!

0$'&!/0!';"4$-&!'($+2&!:&'$6#&!/0!$;%&$7.!;"4"-&7!$''&##!-/!(&$;-(!#&%,"'&#)!&4&%L
:$4+5'%$#)*+$%,'.4E'$SR<"5S$4&'"RR"#&;4*&*$%'H_$<<$#'[$4%$4'GDDCJ='

ZT;*&5'*%%;$%'.#$'#.*%$E'*4'&1$'<*&$#.&;#$'#$<.&$E'&"'#;#.<'R"R;<.&*"4%='Z#*W%$4'$&'
$;E!BO@@>F!#(/H&7!-($-!#/4&!$'-"/+#!-/!$77%&##!';"4$-&!'($+2&!J/-&+-"$;;.!'$+!($,&!

4$:.&*)$'*SR.+&%'"4'#;#.<'R"R;<.&*"4%='0"&'.<<'&5R$%'"8'+<*S.&$L#$<.&$E'.EU;%&S$4&%'
H";;!%&76'&!-(&!,6;+&%$:";"-.!/0!-(&!J//%)!$+7)!"+!#/4&!'$#&#)!'/6;7!&,&+!"+'%&$#&!

&1$');<4$#.7*<*&5'"8'%"S$':#";R%='6*W$2*%$,'.E.R&.&*"4'S$.%;#$%,'%;+1'.%'7;*<EL
"+2!7$4#!$+7!"%%"2$-"/+!#.#-&4#!-/!#-$:";"X&!H$-&%!#6JJ;.)!4$.!7"#$7,$+-$2&!#/4&!

2%/6J#E!K#!$+!&M$4J;&)!3%"C#&+!&-!$;E!BO@@>F!J/"+-&7!-/!-(/#&!H(/4)!$#!$!%&#6;-!/0!$!

+&H!"+0%$#-%6'-6%&)!;/#&!$''&##!-/!"4J/%-$+-!H$-&%!%&#/6%'&#!-($-!-(&.!6#&!"+!'/J"+2!

H"-(!7%/62(-E

9<&1";:1'&1$'#$)*$2'E"$%'4"&'8"+;%'%R$+*/+.<<5'"4'&1$'R"<*+5'.E)"+.+5'<*&$#.L
-6%&)!#/4&!$%-"';&#!7"7!J%&#&+-!J/;"'.!%&'/44&+7$-"/+#!-/!%&76'&!';"4$-&!"4J$'-#!

.4E'%&#$4:&1$4'R#"+$E;#.<'.4E'E*%&#*7;&*)$'.%R$+&%'"8'$T;*&5'*4'+<*S.&$'R"<*+5'8"#'
);<4$#.7<$'R"R;<.&*"4%='!"+;%*4:'"4'#;#.<'.#$.%'*4'.4'*4&$#4.&*"4.<'+"4&$@&,'6"+.&$<<*'
&-!$;E!BO@@NF!%&'/44&+7&7!-($-!J/J6;$-"/+#!-($-!$%&!"+&M-%"'$:;.!;"+C&7!-/!0/%&#-#!

8"#'&1$*#'2$<<L7$*4:'H$=:=,'8"#$%&'R#"E;+&%,'+<$.4'2.&$#,'"#'$+"&";#*%SJ'%1";<E'7$'
"+,/;,&7!"+!-(&!4$+$2&4&+-!/0!-(&#&!0/%&#-#)!&#J&'"$;;.!2",&+!-(&!'($+2&#!-($-!H";;!

'/4&!H"-(!';"4$-&!'($+2&E!U(&!$6-(/%#!$;#/!+/-&7!-($-!#-$C&(/;7&%#!H(/!4$+$2&!

4.&;#.<'#$%";#+$%'"8&$4'1.)$'8$2'H*8'.45J'<*4W%'&"'&1"%$'21"'7$4$/&'8#"S'"#'7$.#'&1$'
+"4%$T;$4+$%'"8'&1$'<"%%'8#"S'$+"%5%&$S'%$#)*+$%=
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1&$2%.+'13%*4+'B2M%#.6'"*'()&*+,%-&+''
C"M)&%.$"*6'-/'!+#.",'
!DM3$#&`-"3*+

Air pollution—
T;"4$-&!'($+2&!"#!&MJ&'-&7!-/!&M$'&%:$-&!(&$;-(!$+7!#$0&-.!'/+'&%+#!%&;$-&7!-/!$"%!

J/;;6-"/+)!"+';67"+2!$"%!J/;;6-"/+!0%/4!"+76#-%"$;!#/6%'&#!$+7!"+!6%:$+!$%&$#E!U&4L
R$#.&;#$'*4+#$.%$%'.4E'.%%"+*.&$E';#7.4,'1$.&L*%<.4E'$88$+&%'.4E'S*&*:.&*"4'R"<*+*$%'
%;+1'.%'+.RL.4EL&#.E$'%5%&$S%'+";<E'$@.+$#7.&$'$@*%&*4:'*%%;$%='9%1'$&'.<='HGDDCJ'
&MJ;/%&7!-(&!6+&,&+!7"#-%":6-"/+!/0!$"%!J/;;6-"/+!"+!-(&!*+"-&7!5-$-&#!:.!4$JJ"+2!

"+76#-%"$;!$"%!J/;;6-"/+!$'%/##!-(&!'/6+-%.)!'/+#"7&%"+2!H(/!"#!&MJ/#&7!-/!-(&!7"%-"&#-!

$"%!$+7!-(&!"+76#-%"$;!'/4J$+"&#!-($-!$%&!'/+-%":6-"+2!-/!-(&!J/;;6-"/+E!U(&.!%&;"&7!

/+!"+0/%4$-"/+!0%/4!-(&!3+,"%/+4&+-$;!8%/-&'-"/+!K2&+'.`#!<"#C!5'%&&+"+2!!

Z4)*#"4S$4&.<'V4E*+.&"#%'R#"U$+&='N1$'.;&1"#%'%;::$%&$E'&1.&'<"2L*4+"S$'R$"R<$'
.4E'+"SS;4*&*$%'"8'+"<"#,'*4+<;E*4:'6.&*4"%,'98#*+.4'9S$#*+.4%,'9%*.4'9S$#*+.4%,'
.4E'0.&*)$'9S$#*+.4%,'7$.#'&1$'S"%&'$@R"%;#$'&"'&"@*+'.*#='9%1'$&'.<='HGDDCJ'4"&$E'
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$4/6+-!/0!;$+7!:6-!'/+#64&#!N@!J&%'&+-!/0!H$-&%!%&#/6%'&#)!$+7!"-#!,6;+&%$:";L
"-.!-/!;/'$;"X&7!';"4$-&!&,&+-#E!U(&.!J/"+-&7!/6-!-($-!4$+.!'%/J#!$%&!#&+#"-",&!-/!

7%/62(-#)!J&#-#)!7"#&$#&)!$+7!-&4J&%$-6%&!'($+2&#E!U(&.!4&+-"/+&7!-(&!J/-&+-"$;!

&'/+/4"'!,6;+&%$:";"-.!/0!$2%"'6;-6%&!$+7!%$+'("+2!BH("'(!$%&!%$"+!7&J&+7&+-F!$+7!

0/%&#-%.!BH("'(!"#!#&+#"-",&!-/!7%/62(-!$+7!"+'%&$#&7!-&4J&%$-6%&#FE!94J$'-#!'/6;7!

:&!#&,&%&!;/'$;;.)!:6-!4"+"4$;!"0!#J%&$7!/6-!%&2"/+$;;.E!U(&!&00&'-#!'/6;7!:&!;"+C&7!

-/!0&&7!J%"'&#!$+7!&M-&%+$;!4$%C&-!0/%'&#E!
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X<*S.&$'+1.4:$'S*:1&'1.)$'.';4*T;$'$88$+&'"4'X.4.E*.4'.:#*+;<&;#$'7$+.;%$'
2.#S$#'&$SR$#.&;#$%'S*:1&'*4+#$.%$'&1$'.:#*+;<&;#.<'";&R;&'R"&$4&*.<'HK.<<'GDDBJ='
b8%/R&'-&7!"+'%&$#&7!-&4J&%$-6%&#!'/6;7!&M-&+7!2%/H"+2!#&$#/+#!$+7!$;;/H!0/%!!

J%/76'-"/+!/0!+&H!,$%"&-"&#!"+!0/%&#-%.!$+7!$2%"'6;-6%&)a!H"-(!b&M-&+7&7!($%,&#-#!

.4E'&1$'R"&$4&*.<'8"#'$41.4+$E'5*$<E%d'HK.<<'GDDBO'aJ=
I$,"7#/+!&-!$;E!BO@@AF!#622&#-&7!-($-!';"4$-&!'($+2&!4"2(-!"+'%&$#&!-(&!-"4L

:&%!#6JJ;.!"+!-(&!*+"-&7!5-$-&#)!H("'(!H/6;7!7&'%&$#&!-(&!+&&7!0/%!-"4:&%!&MJ/%-#!

8#"S'X.4.E.,'&1;%'1.#S*4:'&1$'8"#$%&L7.%$E'$+"4"S5'*4'X.4.E.='N1$5'R"*4&$E'";&'
-($-!-/6%"#4!"+!T$+$7"$+!0/%&#-#!($#!-(&!J/-&+-"$;!-/!"+'%&$#&!"+!-(&!#644&%!H"-(!

H$%4&%!-&4J&%$-6%&#!$+7!7&'%&$#&!"+!-(&!H"+-&%!$#!#+/H!$'-","-"&#!$%&!'/4J%/4"#&7E

8//%!J/J6;$-"/+#!"+!%6%$;!$%&$#!($,&!"+'%&$#&7!,6;+&%$:";"-.!:&'$6#&!-(&.!;$'C!

/4.4+*.<'#$%";#+$%='6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%&.&$E'&1.&'#;#.<'R"R;<.&*"4%'*4'
-(&!5/6-(H&#-!4$.!:&!6+$:;&!-/!$00/%7!("2(&%!&+&%2.!$+7!H$-&%!'/#-#E!U(&.!4$.!

7$';4.7<$'&"'.88"#E'1$.<&1'"#'R#"R$#&5'*4%;#.4+$,'.4E'+"4%$T;$4&<5'&1$'1$.<&1'+.#$,'
J%/-&'-"/+#)!$+7!%&J$"%#!+&&7&7!%&#6;-"+2!0%/4!';"4$-&!"4J$'-#E!

3%"C#&+!&-!$;E!BO@@>V!Y>F!%&J/%-&7!-($-!%6%$;!&'/+/4"&#!$%&!/0-&+!:6";-!/+!0$%4!

.+&*)*&*$%,'7;&'c$)$4'&1";:1'4"4L8.#S'.+&*)*&*$%'.#$'7$+"S*4:'S"#$'*SR"#&.4&,'S"%&'
J&/J;&!$%&!6+$:;&!-/!$''&##!0/%4$;!#&'-/%!"+'/4&!/JJ/%-6+"-"&#!$+7!"+#-&$7!%&#/%-!-/!

"+0/%4$;!$'-","-"&#!:/-(!"+!%6%$;!$+7!6%:$+!$%&$#!H("'(!4$.!."&;7!$!;&##!#&'6%&!$+7_

"#'%S.<<$#'*4+"S$=d'9<&1";:1'&1$%$'"88L8.#S'.+&*)*&*$%'.#$'*4+#$.%*4:'*4'*SR"#&.4+$,'
-(&.!/0-&+!7/!+/-!2&+&%$-&!&+/62(!"+'/4&!-/!&+#6%&!:$#"'!+&'&##"-"&#!0/%!J//%!J/J6L
;$-"/+#E!U("#!#"-6$-"/+!H";;!H/%#&+!H"-(!';"4$-&!'($+2&E

Rural workforce issues—
Q.)*E%"4'$&'.<='HGDDAO'GG^FJ'%1"2$E'&1.&'#$%*E$4&%'"8'#$%";#+$LE$R$4E$4&'+"SL
46+"-"&#!-&+7!-/!:&!;&##!&76'$-&7!$+7!4/%&!("2(;.!#J&'"$;"X&7!-($+!/-(&%!%&#"7&+-#E!

U(/#&!b("2(;.!#J&'"$;"X&7!#C";;#!$%&!+/-!&$#";.!-%$+#0&%$:;&!-/!/-(&%!#&'-/%#!76%"+2!

&'/+/4"'!7&';"+&!/%!-%$+#"-"/+Ea

<6%$;!$%&$#!-($-!%&;.!/+!-/6%"#4!"+!$77"-"/+!-/!+$-6%$;!%&#/6%'&#!'/6;7!#600&%!

c8#"S'<"2'<.W$'<$)$<%,'1*:1'%$.'<$)$<%,'#$E;+$E'%R"#&%'/%1*4:,'.4E'R""#'%4"2'+"4E*L
&*"4%d'HK.<<'GDDBO'^J='b"2$)$#,'"&1$#'";&E""#'.+&*)*&*$%,'%;+1'.%':"<8'.4E'+.SR*4:,'
'/6;7!#&&!$+!"+'%&$#&!"+!6#&)!H("'(!4"2(-!'/6+-&%$'-!7&'%&$#&#!"+!/-(&%!$'-","-"&#E!

K.<<'HGDDBO'^J'.<%"'%;::$%&$E'&1.&'c#;#.<'X.4.E*.4'#$:*"4%,'21$#$'#$%*E$4&%'S;%&'
7&$;!H"-(!R/:!$+7!"+'/4&!;/##&#)!;"4"-&7!&76'$-"/+!/JJ/%-6+"-"&#)!$+7!%&76'&7!!

%$#)*+$'<$)$<%,'1.)$'8$2'#$%";#+$%'&"'S"7*<*`$'21$4'1.4E<*4:'.'+<*S.&$L#$<.&$E'#*%W'
/%!/JJ/%-6+"-.Ea!

K.<<'.4E'\.#`.<<'HGDD]O'AF]J'E*%+;%%$E'&1$'%&.&$'"8'$SR<"5S$4&'*4'#;#.<'+"SL
46+"-"&#)!4$"+-$"+"+2!-($-!-(&%&!$%&!b;"4"-&7!(64$+!'$J"-$;!$+7!("2(;.!#J&'"$;"X&7!
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#C";;!#&-#!-($-!%&76'&!%6%$;!%&#"7&+-#`!$:";"-.!-/!4/,&!"+-/!0/%4#!/0!&4J;/.4&+-!

/6-#"7&!%&#/6%'&!#&'-/%#Ea!

U(&!;"-&%$-6%&!";;6#-%$-&#!-($-!%6%$;!&'/+/4"&#!$+7!R/:#!$%&!"+'%&$#"+2;.!,6;+&%L
.7<$'.%'&1$'+<*S.&$'+1.4:$%='6*)$#S.4'.4E'\$#*E$&1'HGDDGJ'%;::$%&$E'&1.&'&1$'R""#'
H(/!;",&!/+!-%":$;!;$+7#!$+7!"+!'/;/+"$#'*4'&1$'(";&12$%&'S.5'7$'&1$'/#%&'2"#W$#%'
;$"7!/00!"0!&4J;/.&%#!($,&!-/!4$C&!'6-#E!U(&!#-$-&!/0!&'/+/4"&#!$+7!R/:#!"+!%6%$;)!

#$%";#+$L7.%$E'.#$.%'*%'8#.:*<$'HK.<<'.4E'\.#`.<<'GDD]J='cV8'+"SS;4*&5'$SR<"5L
4&+-!"#!;$%2&;.!7&J&+7&+-!/+!/+&!%&#/6%'&!:$#&)!-(&!'($+'&#!/0!$7$J-"+2!:.!4/,"+2!

&"'.4"&1$#'%$+&"#'.#$'<*S*&$Ed'HK.<<'.4E'\.#`.<<'GDD]O'AB^J=

=-)"*,/-$)$#/"')"&'>"0-)*$-43$4-%

9##6&#!$##/'"$-&7!H"-(!$''&##!-/!-%$+#J/%-$-"/+!$%&!&M$'&%:$-&7!:.!&M-%&4&!H&$-(&%!

$)$4&%'.%%"+*.&$E'2*&1'+<*S.&$'+1.4:$='\"#$<<"L!#"%+1'$&'.<='HGDDCJ'#.*%$E'&1$'+"4L
'&%+!-($-!$!("2(&%!J%/J/%-"/+!/0!J&/J;&!/0!'/;/%!7/!+/-!($,&!$''&##!-/!$!'$%)!H("'(!

#$%&#*+&%'&1$*#'.7*<*&5'&"'S")$'&"'+""<$#'R<.+$%'"#':")$#4S$4&L%R"4%"#$E'+""<*4:'!
#-$-"/+#!76%"+2!&M-%&4&!(&$-!&,&+-#E!9+!$77"-"/+)!-%$+#J/%-$-"/+!%/6-&#!J%/,"7"+2!!

,"-$;!#&%,"'&#)!#6'(!$#!-(&!7"#-%":6-"/+!/0!0//7)!2//7#)!$+7!4&7"'$;!#6JJ;"&#!-/!'/$#-$;!

'/446+"-"&#)!$%&!,6;+&%$:;&!-/!#-/%4!#6%2&#!$+7!(6%%"'$+&#!$+7!/-(&%!&M-%&4&!

H&$-(&%!&,&+-#!BI/;$+!$+7!144&%!O@@NFE!

6.#:$'+*&*$%'8.+$';4*T;$');<4$#.7*<*&*$%'&"'+<*S.&$'+1.4:$'7$+.;%$'"8'&1$*#'!
&MJ$+#"/+)!'/4J;&M"-.)!$+7!"+-&%'/++&'-&7+&##!H"-(!%&2"/+$;!$+7!+$-"/+$;!&'/+/L
S*$%'.4E'*48#.%&#;+&;#$'H_.#<'$&'.<='GDDCJ='K*&1'S"#$'&1.4'BD'R$#+$4&'"8'&1$'P=(='
J/J6;$-"/+!%&#"7"+2!"+!6%:$+!$%&$#)!&M-%&4&!H&$-(&%!&,&+-#!-($-!$00&'-!H$-&%!$+7!

/-(&%!#6JJ;"&#!4$.!:&!J$%-"'6;$%;.!7&,$#-$-"+2!"+!'"-"&#E![/H&,&%)!S$%;!&-!$;E!BO@@=F

#-$-&7!-($-!'"-"&#!$;#/!($,&!-(&!J/-&+-"$;!-/!$77%&##!';"4$-&!"4J$'-#!-(%/62(!"+0%$L
%&#;+&;#$';R:#.E$%,'$8/+*$4&'&#.4%R"#&.&*"4,'.4E'&$+14"<":5'%;+1'.%'1.`.#E'2.#4*4:'
#.#-&4#E

'"*D)"3&/-.(D)#-.

-.4E$5'HGDD]J'*E$4&*/$E'.#$.%'*4'21*+1'&1$'*SR.+&%'"8'+<*S.&$'+1.4:$'1.)$'.<#$.E5'!
7$$4'"7%$#)$E,'*4+<;E*4:'.:#*+;<&;#$,'8"#$%&#5,'/%1$#*$%,'2.&$#,'&#"R*+.<'%"*<%,'%R$L
+*/+'R<.4&'.4E'.4*S.<'%R$+*$%,'.4E'"&1$#'4.&;#.<'#$%";#+$%'"4'21*+1'#;#.<'+"SS;L
+"-"&#!"+!7&,&;/J"+2!'/6+-%"&#!%&;.!0/%!-(&"%!;",&;"(//7#E!9+!#/!7/"+2)!8$+7&.!;"+C&7!

%6%$;!'/446+"-.!,6;+&%$:";"-.!-/!-(&!"4J$'-#!/0!';"4$-&!'($+2&!/+!+$-6%$;!%&#/6%'&#!

$+7!&'/#.#-&4!#&%,"'&#E
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Forests—
9++&#!BO@@QF!+/-&7!-($-!4/#-!0/%&#-&%#!$%&!&76'$-&7!"+!-(&!:"/J(.#"'$;!$#J&'-#!/0!

0/%&#-!4$+$2&4&+-)!:6-!7/!+/-!C+/H!(/H!-/!%&$'-!-/!-(&!%&'&+-!#("0-!"+!0/%&#-%.!

-/!&4J($#"X&!-(&!%/;&!/0!0/%&#-#!"+!-(&!'/446+"-"&#!-($-!;",&!"+!/%!+&$%!-(&4!$+7!

;%$'&1$S'8"#'&1$*#'<*)$<*1""E%='!"#$%&'+"SS;4*&*$%'2*&1'E*#$+&'*4g;$4+$'"4'8"#$%&'
4$+$2&4&+-!H";;!($,&!-(&!J/H&%!-/!J%/-&'-!-(&"%!+&&7#!:&--&%!-($+!-(/#&!6+7&%!-(&!

'/+-%/;!/0!/-(&%#!B9++&#!O@@QFE!9++&#!BO@@QF!;"#-&7!#&,&%$;!%"#C#!/0!';"4$-&!'($+2&!

/+!0/%&#-#!$+7!'/446+"-"&#!-($-!%&;.!/+!0/%&#-#E!U(&.!"+';67&7!J;$+-$-"/+!0$";6%&#!

/H"+2!-/!J//%!$7$J-$-"/+)!&M-%&4&!';"4$-"'!&,&+-#)!"+'%&$#&7!"+#&'-!/%!7"#&$#&!J%/:L
<$S%,'*4+#$.%$E'8#$T;$4+5'.4E'%$)$#*&5'"8'/#$%,';4.++$R&.7<$'<$)$<%'"8'&#$$'S"#&.<L
"-.)!'($+2&#!"+!0/%&#-!'/4J/#"-"/+)!;/##!/0!J%/76'-","-.!BH//7!,/;64&F)!$+7!;/##!/0!

R;<R'T;.<*&5='Q.)*E%"4'$&'.<='HGDDAJ'R#$E*+&$E'.'E$+<*4$'*4'&1$'#.4:$'"8'7"#$.<'8"#$%&'
*4'4"#&1$#4'X.4.E.'.4E'R"&$4&*.<'.%%"+*.&$E'$88$+&%'"4'8"#$%&L7.%$E'+"SS;4*&*$%=

S$%;!&-!$;E!BO@@=F!7&#'%":&7!-(&!,6;+&%$:";"-.!/0!'"-.!H$-&%!#6JJ;"&#!-/!';"4$-&!

"4J$'-#V

! P/#-!'"-"&#!7&J&+7!/+!H$-&%!#6JJ;"&#!0%/4!7"#-$+-!H$-&%#(&7#)!$+7!-(/#&!!

' E$R$4E*4:'"4'E*S*4*%1*4:'%;RR<*$%'H%;+1'.%'&1$'(*$##.'0$).E.'%4"2R.+WJ'!
' .#$');<4$#.7<$='0"#&12$%&'+"SS;4*&*$%'.<%"'E$R$4E';R"4'8"#$%&'#$%";#+$%'!
' 8"#'&1$*#'$+"4"S*+'7.%$,'.4E'S.45'*%<.4E,'+".%&.<,'.4E'c%;47$<&d'+"SS;4L!
! "-"&#!7&J&+7!/+!-/6%"#4!gS$%;!&-!$;E!O@@=V!Y@?hE

_$<<$#'[$4%$4'HGDDCJ'E*%+;%%$E'&1$'R*4$'7$$&<$'$R*E$S*+'*4'&1$'S";4&.*4'K$%&,'
'"-"+2!H$%4&%!H"+-&%#!$#!-(&!4$"+!'6;J%"-!0/%!-(&!;/##!/0!4/%&!-($+!>!4";;"/+!$'%&#!

/0!0/%&#-!-/!:&&-;&!"+0&#-$-"/+#E!5(&!+/-&7!-($-!$;-(/62(!#/4&!;/22"+2!'/4J$+"&#!

1.)$'7$$4'.7<$'&"'7$4$/&'8#"S'&1$'E$.E'&#$$%,'&1$'4$:.&*)$'*SR.+&%'1.)$'7$$4'
%*:4*/+.4&,'$%R$+*.<<5'*4'.#$.%'&1.&'1.E'&"'7$'+<"%$E'"88'"2*4:'&"'8$.#%'"8'8"#$%&'/#$%'
$+7!0$;;"+2!-%&&#E!

Floods and extreme weather events—
T($+2&#!"+!J%&'"J"-$-"/+!J$--&%+#!-($-!'/4&!H"-(!';"4$-&!'($+2&!'/6;7!:%"+2!!

S"#$'g""E%,'E#";:1&%,'.4E'$@&#$S$'%&"#S%'&1.&'2*<<'1.)$'%*:4*/+.4&'*SR.+&%'"4'
.:#*+;<&;#$'*4'#;#.<'.#$.%'H_$<<$#'[$4%$4'GDDCJ='>@8.S'9S$#*+.'HGDDCJ'%&.&$E'&1.&'
%6%$;!'/446+"-"&#!"+!-(&!5/6-(&$#-&%+!*+"-&7!5-$-&#!$%&!J$%-"'6;$%;.!,6;+&%$:;&!

&"'+<*S.&$'+1.4:$L#$<.&$E'1.`.#E%'7$+.;%$'"8'&1$'.#$.j%'1.`.#E'$@R"%;#$%'.4E'&1$'
:#"2*4:'R#$%$4+$'"8'6.&*4"'8.S*<*$%'21"'E$R$4E'"4'$@&#.+&*)$'*4E;%&#*$%,'%;+1'.%'
/%1*4:,'"*<,'.4E':.%='>@8.S'9S$#*+.'HGDDCJ'R"*4&$E'";&'&1.&'<"+.<':")$#4S$4&'!
$.#<5'2.#4*4:'%5%&$S%'8"#'1.`.#E%,'*8'&1$5'$@*%&,'S.5'4"&'#$.+1'.<<'6.&*4"'8.S*<*$%'
7$+.;%$'%"S$'S.5'7$';4.7<$'&"';4E$#%&.4E'Z4:<*%1'.4E'"&1$#%'S.5'7$';4E"+;L
4&+-&7!$+7!$,/"7!&,$'6$-"/+#!:&'$6#&!-(&.!0&$%!7&J/%-$-"/+E!
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a((>&0-#D)$*:

K.#S$#'2.&$#'&$SR$#.&;#$%'S.5'<$.E'&"'*4+#$.%$E'+"4&.S*4.4&';R&.W$'75'.T;.&*+'
%R$+*$%'*4+<;E*4:'/%1'H_.#<'$&'.<='GDDCJ='N1*%'R"%$%'#*%W%'&"'1;S.4%'H<"+.&$E'*4'
;#7.4'"#'#;#.<'.#$.%J'21"'#$<5'"4'&1"%$'/%1'8"#'8""E=

' V4'<.W$%'2*&1'+"4&.S*4.&$E'%$E*S$4&,'2.#S$#'2.&$#'.4E'<"2L"@5:$4'+"4L!
! 7"-"/+#!'$+!4/%&!%&$7";.!4/:";"X&!4&%'6%.!$+7!/-(&%!J&%#"#-&+-!J/;;6-$+-#E!!

! V4'%;+1'+.%$%,'21$#$'&1$%$'*4+#$.%*4:'T;.4&*&*$%'"8'+"4&.S*4.4&%'.#$'&.W$4'!
' ;R'*4'&1$'.T;.&*+'8""E'+1.*4,'&1$#$'2*<<'7$'.EE*&*"4.<'R"&$4&*.<'8"#'1$.<&1'!
' 1.`.#E%'8"#'%R$+*$%'&1.&'$.&'/%1'8#"S'&1$'<.W$%,'*4+<;E*4:'R$"R<$!gS$%;!&-!$;E!!

! O@@=V!YOOhE

;"1>&F.-&"1>&B-K-3(GH-1*

S$%;!&-!$;E!BO@@=F!J%/R&'-&7!J/J6;$-"/+!"+'%&$#&#!0/%!2&/2%$J("'!$%&$#!-($-!$%&!J$%L
-"'6;$%;.!,6;+&%$:;&!-/!';"4$-&!"4J$'-#G!-(6#!4/%&!K4&%"'$+#!'/6;7!:&!$-!%"#C!-/!!

';"4$-&!"4J$'-#E!U(&.!%&J/%-&7!-($-!J/J6;$-"/+#!$%&!&MJ&'-&7!-/!"+'%&$#&!'/+#"7&%L
.7<5'*4'&1$'S";4&.*4'K$%&'.4E'%";&1$#4'+".%&.<'.#$.%h'R"R;<.&*"4%'*4'X.<*8"#4*.,'
N$@.%,'!<"#*E.,'.4E'0$2'o"#W'1.)$'*4+#$.%$E'+"4%*E$#.7<5'*4'#$+$4&'E$+.E$%='N1$'
S";4&.*4'K$%&'*%');<4$#.7<$'&"'*4+#$.%$E'2*<E/#$%'.4E'<$%%'.).*<.7<$'2.&$#h'&1$'
#/6-(&%+!'/$#-#!$%&!4/#-!,6;+&%$:;&!-/!$+!"+'%&$#&7!+64:&%!/0!(6%%"'$+&#)!#-/%4!

#6%2&#)!$+7!%"#&#!"+!#&$!;&,&;E

! 1,&%;$."+2!J%/R&'-"/+#!/0!06-6%&!';"4$-&!'($+2&!$+7!"-#!"4J$'-#!/+!&MJ&'-&7!!
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Tribal land ownership and access—
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X1.4:*4:'+"4E*&*"4%'+";<E'7#*4:'*4&"'T;$%&*"4'&1$'.7*<*&5'"8'$@*%&*4:'<.2%'!
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HK*<<*.S%'.4E'b.#E*%"4'GDDFO'^J=
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T;"4$-&!'($+2&!-(%&$-&+#!&M"#-"+2!-%":$;!;$+7!:$#&#!/+!-(&!1;.4J"'!'/$#-!$+7)!
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X1*&*S.+1.LX1"+&.2,'.4E'-"*4&$L.;LX1*$4'N#*7$%='N1$'.#&*+<$'<*4W%'&1$'*SR.+&%'
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$+7!7&2%$7&!-(&"%!;$+7#E
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Self­determination—
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1.)$'&1$'#*:1&'&"'R.#&*+*R.&$'*4'*4&$#4.&*"4.<'E$+*%*"4L'.4E'R"<*+5S.W*4:'R#"+$%%$%'
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-"/+&7!-(&!/JJ/%-6+"-"&#!-%":&#!($,&!-/!&M&%'"#&!-(&"%!#/,&%&"2+-.!$+7!:&!"+,/;,&7!"+!
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Procedural and distributive dimensions of equity— 
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2"+$;"X$-"/+!/0!-%$7"-"/+$;!C+/H;&72&!&,&+!-(/62(!&,"7&+'&!&M"#-#!-/!#6JJ/%-!"-#!
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"+76#-%.!'$+$;#!/00!-(&!W6;0!'/$#-!$%&!$4/+2!-(&!0$'-/%#!$00&'-"+2!-(&!H&-;$+7#!/0!

%";&12$%&'6";*%*.4.'.4E,'*4'&;#4,'&1$'<*8$'2.5%'"8'&1$'b";S.,'?*<"@*LX1*&*S.+1.L
X1"+&.2,'.4E'-"*4&$L.;LX1*$4'N#*7$%='b"2$)$#,'65E$#%$4'R"*4&$E'";&'&1.&'&1$'*4E;%L!
-%.!$;#/!J%/,"7&#!R/:#!0/%!-%":&!4&4:&%#!$+7!H";;!'/+-"+6&!-/!7/!#/!$#!H&-;$+7#!

E$+<*4$'.4E'S.W$'%;7%*%&$4+$'.4E'$+"4"S*+'%1#*SR*4:,'/%1*4:,'8.#S*4:,'1;4&*4:,'
$+7!-%$JJ"+2!+/!;/+2&%!J/##":;&E
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Climate justice—
T;"4$-&!'($+2&!4$.!&M$'&%:$-&!&M"#-"+2!&+,"%/+4&+-$;!$+7!#/'"$;!#-%&##&#!$+7!

*4$T;*&*$%'.4E'*4&#"E;+$'4$2'*%%;$%'H9E:$#'GDD]J='V4'E$%+#*7*4:'&1$'"RR"#&;4*&5'8"#'
.'U;%&'+<*S.&$'.4E'$4$#:5'R"<*+5,'6.Q;W$'$&'.<='HGDDCJ'1*:1<*:1&$E'&1$'*4U;%&*+$'&1.&'
-%":&#!($,&!&+76%&7!"+!-(&!J$#-!$+7!'/+-"+6&!-/!&+76%&!$#!$!%&#6;-!/0!&+&%2.!%&#/6%'&!

&MJ;/"-$-"/+!/+!-%":$;!;$+7#E!U(&.!7&#'%":&7!-(&!"4J$'-#!/0!6%$+"64!4"+"+2)!/";!

&M-%$'-"/+)!$+7!&;&'-%"'"-.!J%/76'-"/+!/+!-(&!(&$;-()!'6;-6%&#)!$+7!%"2(-#!/0!-%":&#E

! 3,&+!-(&!4/#-!%&'&+-!0&7&%$;!&+&%2.!;&2"#;$-"/+!$+7!"+'&+-",&#!$%&!#-";;!!

! 7&#"2+&7!-/!&+'/6%$2&!-(&!7&,&;/J4&+-!/0!-%":$;!%&#/6%'&#!:.!/6-#"7&!!

' +"#R"#.&$'*4&$#$%&%'2*&1";&'"24$#%1*R'"#'$T;*&5'R.#&*+*R.&*"4'"8'&1$'1"%&'!
' &#*7$%'k6.Q;W$'$&'.<='GDDCO'Yl=

6.Q;W$'$&'.<='HGDDCJ'.<%"'R#")*E$E'.'<*%&'"8'+"4%*E$#.&*"4%'8"#'$4$#:5'#$%";#+$'
7&,&;/J4&+-)!"+';67"+2!-(&!0/;;/H"+2!';"4$-&!R6#-"'&!'/+'&%+#E

f' 0;+<$.#'R"2$#'*%'4"&'.'U;%&'"#'$+"4"S*+.<<5')*.7<$'%"<;&*"4'&"'+<*S.&$'+1.4:$,'
.4E'R"%$%'E*%R#"R"#&*"4.&$'*SR.+&%'"4'0.&*)$'+"SS;4*&*$%='

f' 1";!7%";;"+2!H"-("+!-(&!/6-&%!'/+-"+&+-$;!#(&;0!$%&$#!/0!K;$#C$!J/#&#!-(%&$-#!!

&"'&1$'<*8$'2.5%'.4E'1$.<&1'"8'9<.%W.'0.&*)$%'H.4E'+"4&*4;$%'"*<'E$R$4E$4+$J='
f' N1$'$@&#.+&*"4'"8'+.#7"4L*4&$4%*)$'"*<'8#"S'&1$'&.#'%.4E%'*4'X.4.E.'R"%$%'

&1#$.&%'&"'&1$'<.4E'"4'21*+1'!*#%&'0.&*"4%'*4'X.4.E.'#$<5='V&'.<%"'S$.4%'!
#$<*.4+$'"4'.'8;$<'%";#+$'S.45'&*S$%'S"#$'+.#7"4L*4&$4%*)$'.4E'$4)*#"4L!
S$4&.<<5'E.S.:*4:'&1.4'+"4)$4&*"4.<'8"%%*<L8;$<'R#"E;+&*"4=

f' *+'(&'C&7!:"/06&;!J%/76'-"/+!-(%&$-&+#!:"/7",&%#"-.!$+7!0//7!#&'6%"-.E!9-!!

$;#/!'/+-%":6-&#!-/!';"4$-&!'($+2&!$+7!0/%&#-!7&#-%6'-"/+!H/%;7H"7&!$+7!-(6#!

$00&'-#!+$-",&!'/446+"-"&#E

54"-(!BO@@NF!7&#'%":&7!(/H!4"+"+2!$+7!&+&%2.!2&+&%$-"/+!$'-","-"&#!B-(&!\/6%!

X"#4$#%'-"2$#'-<.4&'.4E'&1$'(.4'[;.4'M$4$#.&*4:'(&.&*"4,'&1$'?<.+W'\$%.'S*4$%,'
$+7!6%$+"64!4"+"+2F!$%&!'($+2"+2!-(&!';"4$-&)!7&#&'%$-"+2!#$'%&7!#"-&#)!"4J$"%L
"+2!'6;-6%$;!J%$'-"'&#!$+7!#6:#"#-&+'&!$+7!;",&;"(//7!$'-","-"&#)!J/;;6-"+2!-(&!;$+7!

$+7!H$-&%)!0/%'"+2!%&;/'$-"/+!H"-(/6-!'/4J&+#$-"/+)!$+7!"4J$"%"+2!-(&!(&$;-(!/0!

b"R*'.4E'0.).U"'R$"R<$%='-.%&,'+;##$4&,'.4E'R#"R"%$E'S*4*4:'.4E'R"2$#':$4$#.&*"4'
.+&*)*&*$%'S.W$'b"R*'.4E'0.).U"'R$"R<$%'*4+#$.%*4:<5');<4$#.7<$'&"'&1$'*SR.+&%'"8'
';"4$-&!'($+2&E

ND3*D)-&"1>&91(,3->C-

U(&!;"-&%$-6%&!7&#'%":&#!(/H!&+,"%/+4&+-$;!'($+2&#!-($-!%&#6;-!0%/4!';"4$-&!'($+2&!

-(%&$-&+!#6:#"#-&+'&!$+7!'6;-6%$;;.!"4J/%-$+-!+$-6%$;!%&#/6%'&#)!$!#&+#&!/0!J;$'&)!

.4E'+;<&;#.<'&#.E*&*"4%'8"#'9S$#*+.4'V4E*.4'.4E'9<.%W.'0.&*)$'&#*7$%='crV8'2$'<"%$'
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&1$'+<.S'7$E%,'2$<<,'&1.&'*%'21"'2$'.#$,j'%.5%'6.##5'3.<%&"4,'p;*4.;<&'+1*$8'"8'R"<*+$='
rN1$'+;<&;#.<'.4E'%;7%*%&$4+$'%*:4*/+.4+$'"8'&1*%'*%'E#.S.&*+jd'Hb.4%$4'GDDCJ=

("S$'&#*7.<'<.4E'7.%$%'*4'!<"#*E.'.#$'*4');<4$#.7<$'.#$.%,'<"2L<5*4:'+".%&.<'!
$%&$#)!$+7!H&-;$+7#!-($-!$%&!("2(;.!#6#'&J-":;&!-/!"+6+7$-"/+!$+7!'/$#-$;!&%/#"/+)!

$+7!-(&%&0/%&!-%$7"-"/+$;!J%$'-"'&#!$+7!'6%%&+-!&'/+/4"&#!/+!-(/#&!;$+7#!$%&!$;#/!$-!

%"#C!B[$++$!O@@>FE![$++$!BO@@>F!4$"+-$"+&7!-($-!"4J$'-#!-/!;$+7!H";;!$00&'-!#6:#"#L
&$4+$'1;4&*4:,'8.#S*4:,'.4E'/%1*4:'.4E'.%%"+*.&$E'&#.E*&*"4.<'.4E'%"+*.<'R#.+&*+$%=

T/%7$;"#!$+7!56$2&&!BO@@NF!$##&%-&7!-($-!-(&!#6%,",$;!/0!#/4&!-%":$;!'6;-6%&#!!

*%'.&'#*%W'7$+.;%$'"8'&1$'+"44$+&*"4%'&"'$+"%5%&$S%'.4E'%R$+*/+'R<.4&'.4E'.4*S.<'
%R$+*$%='K*&1'%R$+*$%'$@&*4+&*"4%,'E$+<*4$%,'.4E'%1*8&%m*4'.EE*&*"4'&"'$@*%&*4:'
#-%&##&#^-%":&#!'/6;7!;/#&!-(&"%!'6;-6%$;!-%$7"-"/+#!$+7!"+!-6%+!-(&"%!"7&+-"-"&#!

BT/%7$;"#!$+7!56$2&&!O@@NFE!U(&!"4J$'-#!0%/4!4"+"+2!$+7!&+&%2.!2&+&%$-"/+!

.#$'+"4&#*7;&*4:'&"'.'+1.4:*4:'+<*S.&$'.4E'+<*S.&$');<4$#.7*<*&5'8"#'&1$'0.).U"'

.4E'b"R*'0.&*"4%'H(S*&1'GDDBJ='(*4+$'YCCC,'E#";:1&'.4E'R"<<;&*"4'&1#$.&$4'2.&$#'
#$%";#+$%'.4E'1.)$'<$E'&"'*4%;8/+*$4&'2.&$#'%;RR<*$%='N1$'*SR.+&%'"4'2.&$#'*4'&;#4'
.88$+&'b"R*'.4E'0.).U"'&#.E*&*"4.<'R#.+&*+$%,'*4+<;E*4:'%1$$R'1$#E*4:,'2$.)*4:,'
2$-(&%"+2!4&7"'"+$;!J;$+-#)!$+7!$2%"'6;-6%&E!54"-(!#622&#-&7!'6;-6%$;;.!$+7!!

&'/+/4"'$;;.!"4J/%-$+-!T(6%%/!#(&&J!$+7!4&7"'"+$;!J;$+-#!$%&!7&'%&$#"+2!:&'$6#&!

H$-&%!"#!;&##!$,$";$:;&E!9+!7&#'%":"+2!J/-&+-"$;!$+7!/''6%%"+2!"4J$'-#!-/!-%":&#!"+!-(&!

5/6-(H&#-)![$++$!BO@@>F!$;#/!J/"+-&7!/6-!(/H!"4J$'-#!-/!H$-&%!%&#/6%'&#!$00&'-!

'6;-6%$;!-%$7"-"/+#!"+!H("'(!H$-&%!"#!#$'%&7!$+7!%&,&%&7E

9+!7&#'%":"+2!J/-&+-"$;!$+7!/''6%%"+2!"4J$'-#!/+!-%":&#!"+!K;$#C$)![$++$!

BO@@>F!#622&#-&7!-($-!"4J$'-#!/+!#6:#"#-&+'&!;"0&!H$.#!H";;!$00&'-!'6;-6%&!:.!

7"#%6J-"+2!#/'"$;!$'-","-"&#!$+7!J%/'&##&#!$##/'"$-&7!H"-(!0//7!2$-(&%"+2)!#6'(!$#!

#($%"+2!+&-H/%C#E![&!#622&#-&7!-($-!';"4$-&!'($+2&!H";;!$00&'-!#6:#"#-&+'&!'6;-6%&#!

:&'$6#&!/0!J/J6;$-"/+!7&';"+&#!"+!"4J/%-$+-!#J&'"&#!$+7!#("0-#!"+!#J&'"&#!%$+2&#E!

9+!$77"-"/+)!(&!J/"+-&7!-/!-(&!"+'%&$#&7!%"#C)!-"4&)!$+7!'/#-!"+,/;,&7!"+!#6:#"#-&+'&!

$'-","-"&#E!\%/4!-(&#&!'($+2&#)!-(&%&!'/6;7!:&!&00&'-#!/+!(&$;-(!$#!-(&!%&;"$+'&!/+!

$;-&%+$-",&)!"4J/%-&7!0//7!#/6%'&#!2%/H#!$+7!J&/J;&!:&'/4&!;&##!$'-",&!$+7!#J&+7!

;&##!-"4&!(6+-"+2E!U(&!$6-(/%!#622&#-&7!0//7!'/#-#!'/6;7!$;#/!"+'%&$#&!H"-(!-(&!

#("0-E![&!#622&#-&7!-($-!"4J$'-#!H";;!:&!("2(;.!;/'$;"X&7)!7&J&+7"+2!/+!;/'$-"/+!!

.4E'%R$+*/+'%;7%*%&$4+$'.+&*)*&5='
T/%7$;"#!$+7!56$2&&!BO@@NF!7&#'%":&7!-(&!';"4$-&!"4J$'-#!"+!K;$#C$)!"+';67"+2!

'($+2"+2!';"4$-&!J$--&%+#!-($-!;&$7!-/!7$+2&%/6#;.!-("+!"'&!'/+7"-"/+#!$+7!$00&'-!

-(&!($:"-$-#!/0!J/;$%!:&$%#!$+7!#&$;#!$+7)!"+!-6%+)!-(&!#$0&-.!/0!-%":&#E!U(&!$6-(/%#!

7&#'%":&7!'($+2&#!"+!#J&'"&#!%$+2&#!$+7!"4J$'-#!/+!-%$7"-"/+$;!C+/H;&72&!$+7!-(&!

-%$+#0&%!/0!-($-!C+/H;&72&!$4/+2!'/446+"-.!4&4:&%#!$+7!:&-H&&+!2&+&%$-"/+#E
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' N1$%$'+1.4:$%'#.*%$'T;$%&*"4%'.7";&'&1$'8;&;#$'.).*<.7*<*&5'"8'#$%";#+$%'8"#'' !

' %;7%*%&$4+$'+;<&;#$%mR$"R<$'21"'1;4&,'/%1,'&#.R,'.4E':.&1$#'S;+1'"8'&1$*#'' !

' 8""Em21*+1'#$S.*4')*&.<<5'*SR"#&.4&'*4'9<.%W.'0.&*)$')*<<.:$%='N1$').<;$'!
' )*<<.:$#%'R<.+$'"4'&1$'R#"+$%%'"8'1.#)$%&*4:'%;7%*%&$4+$'#$%";#+$%'*%'*SS$.L!
! #6%$:;&)!$#!-(&#&!J%$'-"'&#!$%&!06+7$4&+-$;!"+!&#-$:;"#("+2!$!#&+#&!/0!0$4";.!!

! $+7!'/446+"-.E!T;"4$-&!'($+2&!"#!-(%&$-&+"+2!-(&!'/+-"+6&7!,"$:";"-.!/0!!

! -(&#&!-%$7"-"/+$;!'6;-6%&#!gT/%7$;"#!$+7!56$2&&!O@@NV!?>hE

_.#<'$&'.<='HGDDCJ'E$%+#*7$E'&1$'#$<*.4+$'"8'9<.%W.'0.&*)$'+"SS;4*&*$%'"4'1.#L
)$%&*4:'/%1,'2.<#;%$%,'%$.<%,'21.<$%,'%$.'7*#E%,'.4E'"&1$#'S.#*4$'%R$+*$%='N1$'#$R"#&'
4$"+-$"+&7!-($-!';"4$-&!'($+2&#!$%&!$;%&$7.!$00&'-"+2!$+7!$%&!J%/R&'-&7!-/!06%-(&%!

.88$+&'S.#*4$'.4E'8#$%12.&$#'$+"%5%&$S%,'1.#S*4:'*SR"#&.4&'/%1$#*$%'8"#'0.&*)$'
'/446+"-"&#!$+7!0//7!'($"+#E

V4'1*%'+"4%*E$#.&*"4'"8'+<*S.&$'*SR.+&%'"4'&#*7$%'*4'&1$'-.+*/+'0"#&12$%&,'
[$++$!BO@@>F!0/'6#&7!/+!%"#C#!-/!#$;4/+!$+7)!"+!-6%+)!'6;-6%$;)!#/'"$;)!&'/+/4"')!

.4E'%R*#*&;.<'.%R$+&%'"8'-.+*/+'0"#&12$%&'&#*7$%='b$'E$%+#*7$E'1"2'+"SS$#+*.<'
")$#/%1*4:,'R"<<;&*"4,'E$8"#$%&.&*"4,'.4E';#7.4'E$)$<"RS$4&'1.)$'.<#$.E5'R;&'%&#$%%'
/+!#$;4/+!J/J6;$-"/+#!$+7!(/H!';"4$-&!'($+2&!06%-(&%!-(%&$-&+#!J/J6;$-"/+#!-/!-(&!

J/"+-!/0!&M-"+'-"/+E!T;"4$-&!'($+2&#!"+!-&4J&%$-6%&)!J%&'"J"-$-"/+)!-(&!(.7%/;/2"'!

'.';&)!$+7!0%&#(H$-&%!$+7!/'&$+!&+,"%/+4&+-#!H";;!"4J$'-!#$;4/+!$-!$;;!#-$2&#!/0!

&1$'<*8$'+5+<$'.4E'<*8$'R#"+$%%$%='b.44.'HGDDFJ'E$%+#*7$E'&1$'<"4:L%&.4E*4:,'*4&$:#.<'
+"44$+&*"4'7$&2$$4'-.+*/+'0"#&12$%&'&#*7$%'.4E'%.<S"4=

' N1;%,'.45'1.#S'&1.&'7$8.<<%'&1$'-.+*/+'%.<S"4'2*<<'4$+$%%.#*<5'1.#S'&1"%$'!
' &#*7$%'21"%$'*E$4&*&5'*%'*4$@&#*+.7<5'7";4E'&"'&1$%$'/%1='3$E;+&*"4%'*4'!
' %.<S"4'R"R;<.&*"4%'1.%&$4$E'75'+<*S.&$'+1.4:$'&1#$.&$4'&"'&;#4'&1*%'8;4E.L!
' S$4&.<'<$:.<'#*:1&'&"'/%1m.'#*:1&'&1.&'*%'.&'&1$'1$.#&'"8'&1$'*E$4&*&*$%'.4E'!
' )*&.<*&5'"8'-.+*/+'0"#&12$%&'&#*7$%m*4&"'<*&&<$'S"#$'&1.4'.'#*:1&'&"'E#"R'!
! -(&"%!;"+&#!$+7!+&-#!"+-/!H$-&%#!7&,/"7!/0!#$;4/+!g[$++$!O@@>V!NhE

Traditional ecological knowledge— 
?$#W$%'$&'.<='HGDDDO'YG^GJ'E$/4$E'&#.E*&*"4.<'$+"<":*+.<'W4"2<$E:$'.%'c.'+;S;<.&*)$'
:/7.!/0!C+/H;&72&)!J%$'-"'&)!$+7!:&;"&0)!&,/;,"+2!:.!$7$J-",&!J%/'&##&#!$+7!($+7&7!

7/H+!-(%/62(!2&+&%$-"/+#!:.!'6;-6%$;!-%$+#4"##"/+)!$:/6-!-(&!%&;$-"/+#("J!/0!;","+2!

:&"+2#!B"+';67"+2!(64$+#F!H"-(!/+&!$+/-(&%!$+7!H"-(!-(&"%!&+,"%/+4&+-Ea!

U(&!;"-&%$-6%&!#622&#-#!-($-!"+!-(&!'/+-&M-!/0!';"4$-&!'($+2&)!-%$7"-"/+$;!&'/;/2"L
'$;!C+/H;&72&!/00&%#!"+#"2(-!"+-/!"+7"2&+/6#!%&#J/+#&#!-/!J$#-!'($+2&#!$+7!:%/$7L
&+#!-(&!6+7&%#-$+7"+2!/0!';"4$-&!'($+2&#!+/H!/''6%%"+2)!-(&!"4J$'-!/0!'($+2&#!/+!

"+7"2&+/6#!'/446+"-"&#)!$+7!(/H!-/!%&#J/+7!-/!-(&!'($+2&#E!9+!-(&"%!://C)!1B/+03$'
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!"#$%&'()*$+*$%(,-#.*/*0$#1(#$.(23*&$/*43(5$061&.%&7!<"&H&!$+7!1$C&#!BO@@]F!

7&#'%":&7!$!+&H!$JJ%/$'(!-/!';"4$-&!'($+2&!%&#&$%'(!-($-!'/4:"+&#!;/'$;!$+7!-%$7"L
&*"4.<'W4"2<$E:$'2*&1'$@R$#&L7.%$E'%+*$4+$='N1$'7""W'8"+;%$%'"4'+"SS;4*&*$%'*4'
-(&!K%'-"'!$+7!#-%&##&#!(/H!-%$7"-"/+$;!$+7!;/'$;!C+/H;&72&!$%&!$:;&!-/!2",&!"+#"2(-!

"+-/!-(&!(64$+!7"4&+#"/+#!/0!';"4$-&!'($+2&E

L%"22#!BO@@=F!J%/,"7&7!"+#"2(-!$:/6-!-(&!&00/%-#!/0!"+7"2&+/6#!'/446+"-"&#!-/!

$77%&##!&+,"%/+4&+-$;!"##6&#)!J$%-"'6;$%;.!';"4$-&!'($+2&E![&!7%&H!("#!"+0/%4$-"/+!

0%/4!-(%&&!J$%-"'"J$+-#!/0!bP/-(&%!3$%-(V!T/+0%/+-"+2!-(&!T($;;&+2&!/0!T;"4$-&!

X1.4:$,d'.'%5SR"%*;S'1"%&$E'75'&1$'(S*&1%"4*.4j%'0.&*"4.<'\;%$;S'"8'&1$'
9S$#*+.4'V4E*.4'*4'<.&$'[;4$'GDDC='?#*::%'HGDDCJ'+*&$E'-.&#*+*.'X"+1#.4,'.4'!
9+6J"$-!3#C"4/)!'($"%H/4$+!/0!-(&!9+6"-!T"%'64J/;$%!T/6+'";!$+7!0/%4&%!&M&'6L
&*)$'E*#$+&"#'"8'&1$'9<.%W.'0.&*)$'(+*$4+$'X"SS*%%*"4,'21"'E$%+#*7$E'+1.4:$%'&1.&'
&;7&%#!$%&!+/-"'"+2!"+!-(&!K%'-"'!$+7!-(&!"4J/%-$+'&!/0!"+'/%J/%$-"+2!;/'$;!/:#&%,$L
-"/+#!"+-/!';"4$-&!'($+2&!%&#&$%'(E!5(&!$;#/!&MJ;$"+&7!-(&!$JJ;"'$-"/+!$+7!&,/;6-"/+!

/0!-%$7"-"/+$;!C+/H;&72&E

! 8&/J;&!-&+7!-/!-("+C!/0!-%$7"-"/+$;!C+/H;&72&!$#!$!%&;"')!$+7!-(&.!7/+`-!%&$;;.!!

! 6+7&%#-$+7!-($-!-%$7"-"/+$;!C+/H;&72&!"#!7.+$4"'G!"-!"#!$;;!$:/6-!C+/H;&72&!!

' :.*4$E'.4E';%$E'8#"S'"4$':$4$#.&*"4'&"'&1$'4$@&='K$';%$'W4"2<$E:$'4"&'!
! /+;.!0%/4!-(&!J$#-!:6-!$;#/!-(&!J%&#&+-!-/!"4J%/,&!6J/+!H($-!H&!C+/HE!U(&!!

! C+/H;&72&!9!;&$%+&7!0%/4!4.!4/-(&%!$+7!2%$+74/-(&%!"#+`-!H($-!9!-$62(-!!

' S5'+1*<E#$4'kX"+1#.4'T;"&$E'*4'?#*::%'GDDCl='

K$%+1$'.4E'9#S*&.:$'HGDD]J'E$%+#*7$E'1"2'&#.E*&*"4.<'W4"2<$E:$'1$<R%'&"'
0%$4&!$+7!6+7&%#-$+7!J$#-!$7$J-$-"/+!#-%$-&2"&#!$+7!-(&!"+-&%'/++&'-&7+&##!/0!

"+7"2&+/6#!'/446+"-"&#!H"-(!-(&!;$+7E!U(&!$6-(/%#!#622&#-&7!-($-!-%$7"-"/+$;!

C+/H;&72&!%&4$"+#!"4J/%-$+-!"+!#/'"$;!$+7!'6;-6%$;!"+#-"-6-"/+#E!U(&#&!"+';67&!

&1$'4$&2"#W*4:,'%1.#*4:,'.4E'+"SS;4*&5'+"1$%*"4'.%%"+*.&$E'2*&1'1;4&*4:,'/%1L
"+2)!$+7!($%,&#-"+2!-%$7"-"/+$;!0//7#G!#($%"+2!0//7#!$4/+2!0$4";"&#G!$+7!-&$'("+2!

./6+2&%!2&+&%$-"/+#!$:/6-!;$+7!6#&!$+7!'6;-6%$;!"7&+-"-.E![/-$"+!BO@@]F!&MJ;/%&7!

'$#&!#-67"&#!B"+';67"+2!-(&!3;7&%#!\/%64!/+!T;"4$-&!T($+2&!J6-!/+!:.!-(&!8%"+'&!

K;:&%-!W%$+7!T/6+'";!$+7!-(&!K%'-"'!T;"4$-&!94J$'-!K##&##4&+-F!-($-!4$"+L
-$"+!%&'/2+"-"/+!/0!"+7"2&+/6#!C+/H;&72&!$+7!($,&!-$C&+!7"00&%&+-!$JJ%/$'(&#!-/!

*4&$:#.&$'&#.E*&*"4.<'$+"<":*+.<'W4"2<$E:$'2*&1'%+*$4&*/+'W4"2<$E:$='X"R*4:'2*&1'
.4E'#$%R"4E*4:'&"'$4)*#"4S$4&.<'+1.4:$'#$T;*#$%'.'<"4:'.4E'*4&*S.&$'#$<.&*"4%1*R'
H"-(!-(&!;$+7)!H("'(!"+7"2&+/6#!J&/J;&#!($,&E![/H&,&%)![/-$"+!BO@@]F!'$6-"/+&7!

-($-!';"4$-&!'($+2&#!-($-!$%&!/''6%%"+2!'6%%&+-;.!$+7!J%/R&'-&7!0/%!-(&!06-6%&!J/#&!

(&"2(-&+&7!'($;;&+2&#E
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b";%$#'$&'.<='HGDDDJ'.8/#S$E'&1.&'&1$'"#.<'1*%&"#*$%'.4E'&#.E*&*"4.<'$+"<":*+.<'
W4"2<$E:$'"8'4.&*)$'R$"R<$%'.+#"%%'0"#&1'9S$#*+.'"88$#'*4%*:1&'.4E'.#$';%$8;<'8"#'
6+7&%#-$+7"+2!';"4$-&!'($+2&#!$+7!"4J$'-#!/+!(64$+!'/446+"-"&#E!

' K1.&'S.W$%'k"#.<l'1*%&"#*$%'$%R$+*.<<5').<;.7<$'*%'&1.&'&1$5'"8&$4'#$+"#E'4"&!
'' "4<5'&1$'+"4%$T;$4+$%'"8'&1$%$'+<*S.&$'g;+&;.&*"4%'8"#'R$"R<$%'.4E'8"#'&1$'!
' $4)*#"4S$4&'.#";4E'&1$S,'7;&'.<%"'&1$'#$%R"4%$%'&1.&'1$<R$E'&1$'+"SS;4L!
! "-"&#!-/!$7R6#-!$+7!#6%,",&E!U(6#)!-(&!%&-&;;"+2!/0!-(&#&!&,&+-#!:.!-%":$;!&;7&%#!!

! ($#!'%&$-&7!$!J/J6;$'&!-($-!"#!%&;$-",&;.!H&;;!"+0/%4&7!$:/6-!(/H!-/!$7$J-!-/!!

! &M-&%+$;!#-%&##&#!g[/6#&%!&-!$;E!O@@@V!AQ>hE

V4'.EE*&*"4,'b";%$#'$&'.<='HGDDDJ'%;::$%&$E'&1.&'"#.<'1*%&"#*$%'#$g$+&'.4E'E*88$#L
$4&*.&$'&1$'*SR.+&%'"8'<.4E';%$'+1.4:$%'.%'2$<<'.%'+<*S.&$'g;+&;.&*"4%='N1$'.;&1"#%'
#$<.&$E'&#*7.<'$<E$#%j'#$+"<<$+&*"4%'*4'&1$'(";&12$%&'"8'<;%1,':#.%%<.4EL<*4$E'#*)$#'
,$;;&.#!"+!$%&$#!-($-!+/H!#6JJ/%-!/+;.!#'$+-!,&2&-$-"/+^4/#-!;"C&;.!-(&!%&#6;-!/0!

/,&%2%$X"+2!$+7!7%/62(-E!U(&!J%"+'"J;&#!-($-!6+7&%;"&!#6:#"#-&+'&!&'/+/4"&#!($,&!

%&4$"+&7!$+!"4J/%-$+-!J$%-!/0!-%":$;!'/446+"-"&#E!U(/#&!J%"+'"J;&#!"+';67&!J&%#/+$;!

%&;$-"/+#("J#)!2&+&%/#"-.)!$+7!7",&%#"0."+2!%&#/6%'&!%&;"$+'&!B[/6#&%!&-!$;E!O@@@FE!

U(&#&!'/+'&J-#!'/6;7!J%/,&!,$;6$:;&!"+!$77%&##"+2!';"4$-&!'($+2&!:&'$6#&!/0!-(&"%!

$:";"-.!-/!#($%&)!7"#-%":6-&)!$+7!4$+$2&!%"#CE

[/6#&%!&-!$;E!BO@@@F!'$6-"/+&7!-($-!';"4$-&!'($+2&!H";;!;"4"-!-(&!$JJ;"'$-"/+!/0!

/%$;!("#-/%"&#!0/%!-H/!%&$#/+#E!\"%#-)!-(&%&!"#!J/-&+-"$;!0/%!';"4$-&!'($+2&#!-/!:&'/4&!

S"#$'*4&$4%$'.4E'<.%&'<"4:$#'&1.4'R.%&'+<*S.&$'g;+&;.&*"4%='($+"4E,'&1$'+"44$+&*"4'
:&-H&&+!J$#-!-%$7"-"/+#!$+7!$!4/:";&!;"0&#-.;&!-($-!"+,/;,&7!4/,"+2!H"-(!-(&!#&$#/+#!

.4E'8""E'.4E'2.&$#'.).*<.7*<*&5'*%'4"2'<*S*&$E'75'<.4E'E$)$<"RS$4&,'+"4/4$S$4&'"8'
0.&*)$'R$"R<$%'"4'#$%$#).&*"4%,'.4E'<"%%'"8'.++$%%'&"'<.4E='N1$'.;&1"#%'+"44$+&$E'
-("#!;"4"-&7!4/:";"-.!H"-(!,6;+&%$:";"-.!-/!';"4$-&!'($+2&!$+7!-(%&$-#!-/!'6;-6%&E

! \&H!'/+-&4J/%$%.!-%":&#!'$+!$00/%7!-(&!J6%'($#&!/0!;$%2&!-%$'-#!/0!+&H!

! ;$+7)!$+7!0&7&%$;!;$H#!("+7&%!-(&!-%$+#0&%!/%!&MJ$+#"/+!/0!-%":$;!R6%"#7"'-"/+E!!

! U%":&#!-(&%&0/%&!#&&!-(&"%!-%$7"-"/+$;!'6;-6%&#!7"%&'-;.!&+7$+2&%&7!:.!-(&!!

! 4$2+"-67&!/0!-(&!J%/R&'-&7!';"4$-&!'($+2&!g[/6#&%!&-!$;E!O@@@V!AQ>hE

K#!$!%&#6;-!/0!';"4$-&!-(%&$-#!-/!'6;-6%$;;.!"4J/%-$+-!#J&'"&#!$+7!;$+7!0&$-6%&#)!

';"4$-&!'($+2&!-(%&$-&+#!-(&!#6%,",$;!/0!4$+.!"+7"2&+/6#!J&/J;&#!BU#/#"&!O@@>FE!

U(&!"4J$'-#!/0!';"4$-&!'($+2&!J/#&!-(%&$-#!-/!-(&!"+7"'$-/%#!/+!H("'(!-(&!-%$7"-"/+L
$;!&'/;/2"'$;!C+/H;&72&!/0!"+7"2&+/6#!J&/J;&#!"#!:$#&7V!:"/7",&%#"-.)!;$+7!0&$-6%&#)!

$+7!'6;-6%$;;.!"4J/%-$+-!#J&'"&#E

! T;"4$-&!'($+2&!($#!$!($%406;!&00&'-!/+!:"/;/2"'$;!7",&%#"-.!$+7!-(&!%&;$-&7!!

! C+/H;&72&)!"++/,$-"/+#!$+7!J%$'-"'&#!/0!"+7"2&+/6#!J&/J;&#E!U%$7"-"/+$;!!
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! C+/H;&72&!"#!$+!"+#&J$%$:;&!J$%-!/0!"+7"2&+/6#!'6;-6%&)!#/'"$;!#-%6'-6%&#)!!

! &'/+/4.)!;",&;"(//7#)!:&;"&0#)!-%$7"-"/+#)!'6#-/4#)!'6#-/4$%.!;$H)!(&$;-(!!

' .4E'&1$*#'#$<.&*"4%1*R'&"'&1$'<"+.<'$4)*#"4S$4&'k0*<%%"4'GDDBO'YAl=

[$++$!BO@@>V!OYF!J/"+-&7!/6-!(/H!4/%&!';"4$-&!,$%"$:";"-.!$+7!&M-%&4&#!'/6;7!

b6+7&%4"+&!-%$7"-"/+$;!C+/H;&72&!:$#&#!$+7!-(&!$:";"-.!-/!$''6%$-&;.!J%&7"'-!-(&!

H&$-(&%!$#!"-!%&;$-&#!-/!2%/H"+2!#&$#/+#Ea!T;"4$-&!'($+2&!-(%&$-&+#!-(&!&M"#-&+'&!/0!

-%$7"-"/+$;!C+/H;&72&G!"+!#/!7/"+2)!"-!$00&'-#!#$0&-.!"+!(6+-"+2)!-%$,&;)!$+7!'6;-6%$;!

#6%,",$;!B[$++$!O@@>FE

Local knowledge—
U(&!;"-&%$-6%&!$;#/!'/+#"7&%#!-(&!%/;&!/0!;/'$;!&'/;/2"'$;!C+/H;&72&!"+!6+7&%#-$+7L
"+2!';"4$-&!,6;+&%$:";"-.!$+7!$7$J-",&!'$J$'"-.E!9+'/%J/%$-"+2!;/'$;!C+/H;&72&)!

&1$'<*&$#.&;#$'%;::$%&%,'+";<E'1$<R'$4:.:$'.4E'7$4$/&'<"+.<'R$"R<$'.4E'+"SR<$S$4&'
6+7&%#-$+7"+2!2$"+&7!-(%/62(!/-(&%!C+/H;&72&!#.#-&4#!BW";;"2$+!&-!$;E!O@@])!!

P$;;/%.!&-!$;E!O@@]FE!P$;;/%.!&-!$;E!BO@@]F!#622&#-&7!-($-!;/'$;!&'/;/2"'$;!C+/H;L
&72&)!"+!'/+-%$#-!-/!-%$7"-"/+$;!&'/;/2"'$;!C+/H;&72&)!"+'/%J/%$-&#!%&'&+-!&+,"%/+L
S$4&.<'*4&$#.+&*"4%,'&$+14"<":5,'.4E'"&1$#'*4g;$4+*4:'8.+&"#%='K1$#$.%'*4E*:$4";%'
J&/J;&#!(/;7!-%$7"-"/+$;!C+/H;&72&)!W";;"2$+!&-!$;E!BO@@]F!/:#&%,&7!-($-!;/'$;!

C+/H;&72&!'$+!:&!(&;7!:.!$+.!2%/6J!/0!J&/J;&!H"-(!&+,"%/+4&+-$;!$+7!#/'"$;!!

&MJ&%"&+'&#!"+!'/44/+E

P$;;/%.!&-!$;E!BO@@]F!'/+#"7&%&7!-(&!6#&!/0!;/'$;!&'/;/2"'$;!C+/H;&72&!$#!$!

E.&.'%";#+$'8"#'S"4*&"#*4:'2*<E<*8$'R"R;<.&*"4%'*4'&1$'K$%&$#4'b;E%"4'?.5'.#$.'"8'
X.4.E.='N1$5'%&.&$E'&1.&'<"+.<'$+"<":*+.<'W4"2<$E:$'%1";<E'7$';%$E,'7;&'#$T;*#$%'
$!-(/62(-06;!$JJ%/$'(!-($-!%&'/2+"X&#!7"00&%&+'&#!:&-H&&+!;/'$;!&'/;/2"'$;!C+/H;L
$E:$'.4E'%+*$4&*/+'W4"2<$E:$='?.%$E'"4'.'#$)*$2'"8'#$%$.#+1'%&;E*$%'&1.&'*4+"#L
J/%$-&!;/'$;!&'/;/2"'$;!C+/H;&72&)!-(&!#-67.!%&'/44&+7#!-($-!-(&!:&#-!$JJ%/$'(!

2";<E'+"S7*4$'*&'2*&1'%+*$4&*/+'W4"2<$E:$='N1$'%&;E5'E$%+#*7$%'E*88$#$4+$%'&1.&'
%&#6;-!0%/4!6#"+2!;/'$;!&'/;/2"'$;!C+/H;&72&!-($-!"+'/%J/%$-&#!%&'&+-!&+,"%/+4&+L
-$;!"+-&%$'-"/+#!$+7!-%$7"-"/+$;!&'/;/2"'$;!C+/H;&72&E!9-!'/+#"7&%#!-($-!-&'(+/;/2.!

.4E'"&1$#'+;##$4&'*4g;$4+*4:'8.+&"#%'S.5'.<%"'.EE').#*$&5'&"'<"+.<'W4"2<$E:$'4"&'
'/+-$"+&7!"+!-%$7"-"/+$;!C+/H;&72&E!K''/%7"+2!-/!P$;;/%.!&-!$;E!BO@@]F)!#-67"&#!-($-!

"+,/;,&!;/'$;!C+/H;&72&!(&;J!&+2$2&!;/'$;!J&/J;&)!$+7!;/'$;!C+/H;&72&!"#!:&#-!6#&7!

&"'+"SR<$S$4&'%+*$4&*/+'W4"2<$E:$'*4'$%&.7<*%1*4:'R"R;<.&*"4'7.%$<*4$%'.4E'<$.E%'
-/!4/%&!0%6"-06;!%&#6;-#E

Multiple knowledge systems—
L%//C!&-!$;E!BO@@]F!'/+#"7&%&7!(/H!-/!$JJ%/J%"$-&;.!'/;;&'-!C+/H;&72&!(&;7!:.!;/'$;!

J&/J;&!-($-!"#!6#6$;;.!+/-!7/'64&+-&7E!U(&.!'/+#"7&%&7!(/H!-/!7/!#/!H"-(/6-!-$C"+2!

*&'";&'"8'*&%'<"+.<'+"4&$@&'.4E'E$%+#*7*4:'*&'*4'%+*$4&*/+'&$#S%='N1$'.;&1"#%'%;::$%&$E'
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-($-!%&#&$%'(!/+!-%$7"-"/+$;!&'/;/2"'$;!C+/H;&72&!:&!7/+&!bJ%"4$%";.!H"-("+)!$+7!:.!

J&%#/+#!H"-(!%&#J&'-!0/%)!6+7&%#-$+7"+2!/0!g9+6"-h!;$+26$2&)!'6;-6%&!$+7!'6#-/4#a!

H9%%$S7<5'"8'!*#%&'0.&*"4%'.4E'&1$'V4;*&'X*#+;SR"<.#'X"48$#$4+$'YCCaJ='
L%//C!&-!$;E!BO@@]F!4$"+-$"+&7!-($-!'/446+"-"&#!#(/6;7!:&!"+,/;,&7!"+!$;;!

$#J&'-#!/0!%&#&$%'(!#-67"&#!%&;$-&7!-/!-(&"%!C+/H;&72&)!J$%-"'6;$%;.!"+!7&'"7"+2!(/H!

&"'<*4W'&1$*#'<"+.<'"#'&#.E*&*"4.<'W4"2<$E:$'2*&1'$@R$#&L7.%$E'%+*$4+$,'*8'.&'.<<='N1$5'
+/-&7!-($-!;/'$;!J&/J;&!J%/,"7&!$+!"4J/%-$+-!J&%#J&'-",&!/+!(/H!-(&"%!C+/H;&72&!

E*88$#%'8#"S'$@R$#&L7.%$E'W4"2<$E:$='(&;E*$%'.#$'"RR"#&;4*&*$%'8"#'*4E*)*E;.<%'.4E'
21"<$'+"SS;4*&*$%'&"'7$'+"L.;&1"#%'"4'R.R$#%,'7;&'&1$%$'R.R$#%'%1";<E'$@R<.*4'
-(&!+$-6%&!/0!-(&!'/;;$:/%$-"/+!$+7!(/H!$''/6+-$:";"-.!H$#!$'("&,&7E!L%//C!&-!$;E!

HGDD]J'+*&$E'#$%$.#+1$#%'21"'T;$%&*"4'&1$').<*E*&5'"8'*4&$:#.&*4:'&#.E*&*"4.<'W4"2<L
$E:$'*4&"'%+*$4&*/+'#$%$.#+1'.4E'$)$4'T;$%&*"4'*&%'$@*%&$4+$='N1$5'$SR1.%*`$E'&1$'
'($;;&+2&#!/0!;/'$;!C+/H;&72&!%&#&$%'()!J$%-"'6;$%;.!H(&+!;/'$;!C+/H;&72&!$+7!

%+*$4&*/+'W4"2<$E:$'+"4g*+&,'.4E'1*:1<*:1&$E'&1$'4$$E'&"'.EE#$%%'.4E'7.<.4+$'
J/H&%E

' k9%%$%%*4:'<"+.<'W4"2<$E:$'8"#'T;.<*&5'.4E').<*E*&5l'#$R#$%$4&%'.').<;$LU;E:L!
! 4&+-!:.!%&#&$%'(&%#!$+7!#"4";$%;.!J;$'&#!-(&!:$;$+'&!/0!J/H&%!H"-(!#'"&+-"#-#!!

! $+7!4$+$2&%#E!U("#!;/##!/0!'/+-%/;!"#!J$%-"'6;$%;.!&,"7&+-!"+!4$+.!#-67"&#!

' 21$#$'+"SS;4*&*$%'1.)$'<*&&<$'"#'4"'*4R;&'*4&"'%&;E5'E$%*:4,'%&;E5'R.#&*+*L!
' R.4&%'.#$'*4&$#)*$2$E'"4'.'"4$L&*S$'7.%*%'.4E'&1$'+"SS;4*&5'#$+$*)$%'4"'!
! 06%-(&%!"+0/%4$-"/+!%&2$%7"+2!-(&!#-67.!%&#6;-#!/%!/JJ/%-6+"-.!-/!'/44&+-!!

! /+!-(&4!gL%//C!&-!$;E!O@@]V!YQhE

W";;"2$+!&-!$;E!BO@@]F!7&#'%":&7!(/H!"+'/%J/%$-"+2!7"00&%&+-!C+/H;&72&!#.#-&4#!

#$T;*#$%'.'+#"%%LE*%+*R<*4$,'+#"%%L+;<&;#.<'.RR#".+1='N1$5'$SR1.%*`$E'&1$'4$$E'&"'
($,&!'/+#&+-!H(&+!"+'/%J/%$-"+2!/%!/-(&%H"#&!6#"+2!"+0/%4$-"/+!0%/4!/-(&%!C+/H;L
&72&!#.#-&4#)!$+7!-/!7/!#/!$JJ%/J%"$-&;.!$+7!H"-(!%&#J&'-E!U(&.!#-%&##&7!-(&!+&&7!

-/!($,&!$+!&,&+)!:$;$+'&7)!J/H&%!#-%6'-6%&!"+!%&#&$%'()!4/-",$-"/+)!4&-(/7#)!$+7!

-(&!6#&!/0!C+/H;&72&E!

! 1+'&!'/;;&'-&7)!-(&!'/+-%/;!/,&%!-(&!C+/H;&72&!:&'/4&#!-($-!/0!-(&!!

! %&#&$%'(&%)!H("'()!"+!#/4&!'$#&#)!:&'$6#&!/0!-(&"%!'6;-6%$;!;"4"-$-"/+#!"+!!

! 6+7&%#-$+7"+2!$!0/%&"2+!C+/H;&72&!#.#-&4)!%&#6;-#!"+!-(&!7"##&'-"/+!$+7!!

' S*%*4&$#R#$&.&*"4'"8'&1$'N_'k&#.E*&*"4.<'W4"2<$E:$l'.4Es"#'6_'k<"+.<'!
! C+/H;&72&h!gW";;"2$+!&-!$;E!O@@]V!NhE

N1$5'+.;&*"4$E'&1.&'*4&$:#.&*4:'&#.E*&*"4.<'W4"2<$E:$'2*&1'%+*$4&*/+'W4"2<$E:$'
'$+!0%$24&+-!-(&!C+/H;&72&!$+7!-$C&!"-!/6-!/0!"-#!'6;-6%$;!$+7!#/'"$;!'/+-&M-E
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I>"G*$K-&N"G"#$*:

Coping and response strategies— 
9+!$!#$%&'()*+',-./0-'1*2-3)4' .#&*+<$,'?#5.4'HGDDCJ'E$%+#*7$E'&1$'$88"#&%'"8'n*.'
86&:;/!%&#"7&+-#)!,/;6+-&&%#)!$+7!$+!&'/;/2"#-!0%/4!5$+-$!\&!-/!%&#-/%&!$!#J%"+2!!
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Housing—
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X;##$4&<5'"4$L&1*#E'"8'#$%$#).&*"4'1"S$%'.#$'&#.*<$#%,'21*+1,'8"#'&1$'S"%&'R.#&,'<.+W'
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Energy—
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Natural hazards and disasters—
0.&;#.<'1.`.#E%,'*4+<;E*4:'7<*``.#E%,'*+$'%&"#S%,'.4E'g""E%,'.4E'#$%;<&*4:'$<$+&#*+'
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7;&'!$2'p;.<*85'8"#'!$E$#.<'9%%*%&.4+$,d'M9>LDaLYaG'HQ$+='GDDAJ,'X"#E.<*%'.4E'
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R#$R.#.&*"4'8"#'.'T;*+W':$&.2.5'Hb.4%$4'GDDCJ=
9+!-(&!5/6-(&$#-)!-(&!"4J$'-#!/0!(6%%"'$+&#!$+7!#$;-H$-&%!"+-%6#"/+!-(%&$-&+!
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#.*%*4:'<*)$%&"+W'H65E$#%$4'GDDCJ='
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J%"4$%";.!/+!76+&!,&2&-$-"/+^$+7!7$4$2&!(/4&#!$+7!-%$+#J/%-$-"/+!,"$!:;/H"+2!
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'/6+-%.E
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