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T1""*H".,H)*?'D* ;%''%(*G<*?B'WD* ;%''%(*G<*?cD* `g<G<*?B'WD* `g<G<*?cD*
U4_* BaL^Aa! ^A?^! a@L"Y@! ^Y?A!
_4UX* ZLZ^>! B\?@! >ALB\"! BY?A!
UX4U_* ALBa>! "B?Z! "BLAaB! "\?\!
U_4WX* >LaYY! a?Y! >L>@^! B?A!
WX4W_* "LB"Z! B?^! Baa! \?B!
fW_* "Z! \?\! A! \?\!
T%)3$* 7dNdUV* UXX6X* UWZNZd7* UXX6X*

!

C$-420/*-! ,'2$1+! +;($L! )'1+! 4-2','2$1+2;! 1;1+$)1L! (42+/3.&42&;! 1)4&&! D''0;! ,$4+.2$1! 4-2','2$1+2;L! 42$!
(2$0')/*4*+&;! ,'.*0! /*!4-2/3.&+.24&!42$41!'.+1/0$! ,'2$1+1?!HT$1$!1;1+$)1!',+$*!+T2/%$!/*!'($*! &4*0134($1!
DT$2$! +2$$1L! T$0-$2'D1L! 4*0! '+T$2! D''0;! %$-$+4+/'*! (2'%/0$! E$;! $3'1;1+$)! 1$2%/3$1! &/E$! D/*0=2$4E1L!
=/'0/%$21/+;! 3'22/0'21L! 4*0! 1'/&! 1+4=/&/14+/'*?! ['D$%$2L! 4! 1)4&&$2! (2'('2+/'*! ',! 1)4&&! D''0;! ,$4+.2$1!
4-2','2$1+2;!V"\?YfW!/1!,'.*0!/*!=2'40&$4%$0!,'2$1+1L!D/+T!)/*'2!'33.22$*3$1!/*!)/`$0!V\?AfW!4*0!3'*/,$2'.1!
V\?AfW!,'2$1+1!VH4=&$!"AWL!&/E$&;!0.$!+'!+T$/2!2'&$!/*!$*T4*3/*-!=/'0/%$21/+;!4*0!1.(('2+/*-!1.1+4/*4=&$!&4*0!
)4*4-$)$*+!/*!+T$1$!$*%/2'*)$*+1?!

9'))'*!4-2','2$1+2;!42$41!42$!)'2$!/*+$-24+$0!D/+T!,'2$1+$0!&4*0134($1L!D/+T!*$42&;!'*$5+T/20!'33.22/*-!
/*! =2'40&$4%$0! ,'2$1+1?! HT$1$! ,'2$1+1L! ',+$*! 3T4243+$2/1$0! =;! '($*! 34*'(/$1L! 1.(('2+! +T$! /*+$-24+/'*! ',!
(2'0.3+/%$!43+/%/+/$1! 1.3T!41! -24X/*-!'2! 1/&%'(41+'24&?! U)4&&$2!(2'('2+/'*1! 42$! ,'.*0! /*!)/`$0! V@?"fW! 4*0!
3'*/,$2'.1!V>?ZfW!,'2$1+1!VH4=&$!"aWL!1.--$1+/*-!+T4+!4-2','2$1+2;!(243+/3$1!34*!404(+!+'!%42/'.1!,'2$1+!+;($1!
0$($*0/*-!'*!1($3/,/3!3'*0/+/'*1! &/E$!1'/&L!$&$%4+/'*L!4*0!3&/)4+$?!J2'40&$4%$0!,'2$1+1!(2'%/0$! ,4%'.24=&$!
3'*0/+/'*1!,'2!3')=/*/*-!4-2/3.&+.2$!4*0!,'2$1+2;?!

V6)5*%"R4%?+*6%@_A%1:%C+(C(+$1(:%$(%$9*%$($65%'(DD(:%6F+(E(+*#$+K%6:0%#D655%X((0K%E*6$>+*#%6F+(E(+*#$+K%6+*6%
@3e<?<A%)*5(:F1:F%$(%01EE*+*:$%E(+*#$%$KC*#%%@655%:(:GE(+*#$%6+*6#2%)+(605*67*0%E(+*#$2%'(:1E*+(>#%E(+*#$%6:0%D1\*0%

Z(:*#A4%%
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I1%3/$"3#"/*+%1"0)* >"?>! "\?Y!
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!
!
!
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.(#"()%1=*
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56U! Y#"1#."Q**
HT/1!1$3+/'*!4/)1!+'!KW!$1+/)4+$!('+$*+/4&!=/')411!342='*!2$)'%4&!24+$1L!KKW!j.4*+/,;!1'/&!'2-4*/3!342='*!1+'3E!
4*0!/0$*+/,;!)4*4-$)$*+!43+/%/+/$1!+T4+!3'.&0!('+$*+/4&&;!$)/+!R[R1!4*0!KKKW!411$11!+T$!('11/=&$!/)(43+1!',!
+T$!/0$*+/,/$0!1/&%'(41+'24&!4*0!1/&%'424=&$!4-2','2$1+2;!1;1+$)1!'*!+T$!M8n1!78789:!/*%$*+'2;?!HT$!4((2'43T!
.1$0!3'*1/1+1!',!+T$!,'&&'D/*-!1+$(1_!"W!1$&$3+/*-!4!1($3/,/3!42$4!D/+T/*!+T$!)4(($0!42$4!',!(2$%/'.1!1$3+/'*!
=41$0!'*!+T$!4%4/&4=&$!/*%$*+'2;!43+/%/+;!04+4L!BW!4*4&;1/*-!+2$$!=/')411!342='*!2$)'%4&!24+$1L!>W!$1+/)4+/*-!
+T$!('+$*+/4&!US9!',!1'/&1!'33.(/$0!=;!1/&%'(41+'24&!4*0!1/&%'424=&$!4-2','2$1+2;!1;1+$)1!41!D$&&!41!/0$*+/,;/*-!
)4*4-$)$*+!43+/%/+/$1L!4*0!@W!j.4*+/,;/*-!+T$!/)(43+!',!4-2','2$1+2;!1;1+$)1!'*!78789:!/*%$*+'2;?!HT$1$!
4*4&;1$1!42$!'*&;!3422/$0!'.+!,'2!1/&%'(41+'24&!4*0!1/&%'424=&$!1;1+$)1!41!0$,/*$0!/*!H4=&$!"?!:.2+T$2)'2$L!
+T$!1(4+/4&!0/1+2/=.+/'*!4*0!1.2,43$!42$41!.1$0!/*!+T/1!1$3+/'*!42$!+T$!'*$1!0$+$2)/*$0!/*!1$3+/'*B?!

56W! F")H%/%$%,=**

>?B?"! U$&$3+$0!4-2','2$1+2;!42$41!!

S*&;!42$41!',!1/&%'(41+'24&!4*0!1/&%'424=&$!1;1+$)1!DT/3T!,4&&!D/+T/*!+T$!+T2$$!)4/*!=/'-$'-24(T/34&!2$-/'*1!
I+&4*+/3L!9'*+/*$*+4&!4*0!P$0/+$224*$4*!VM8>=CW!D$2$!1$&$3+$0! ,2')!+T$!(2$%/'.1!4*4&;1/1L!U$3+/'*!BL! +'!
$1+/)4+$!+T$/2!/)(43+1!'*!+T$!78789:!342='*!/*%$*+'2;?!HT/1!/1!0.$!+'!+T$!&/)/+$0!04+4!4%4/&4=/&/+;!',!=/')411!
342='*!2$)'%4&!04+4L!DT/3T!D$2$!'=+4/*$0! ,2')!M8CI:!342='*!,42)/*-!04+41$+! +T4+!3'%$21!'*&;!(42+!',!
)4(($0!42$4?!:'2!,.2+T$2!4*4&;1/1!$?-?L! /0$*+/,;/*-!3&/)4+$51'/&!X'*$1!V1$$!>?>?@?>WL!+T$!241+$2!)4(1!',!+T$!
1$&$3+$0!4-2','2$1+2;!1;1+$)1!D$2$!+T$*!3'*%$2+$0!/*+'!%$3+'2L!1T4($,/&$1L!,'2)4+?!
!

>?B?B! !942='*!2$)'%4&!24+$1!',!4-2','2$1+2;!1;1+$)1!!

K0$*+/,;/*-!+T$!342='*!2$)'%4&!('+$*+/4&1!4*0!24+$1!',!1/&%'(41+'24&!4*0!1/&%'424=&$!1;1+$)1!/1!32.3/4&! ,'2!
j.4*+/,;/*-!+T$!+'+4&!=/')411!342='*!2$)'%4&!('+$*+/4&1!',!+T$!1$&$3+$0!42$41?! ! K*!+T/1!(42+L!+T$!M.2'($4*!
I-2','2$1+2;!:$0$24+/'*!VM8CI:W!342='*!,24)/*-!04+41$+!VR$22;!$+!4&?L!B\B\W!D41!.1$0!+'!j.4*+/,;!342='*!
1$j.$1+24+/'*!24+$1!',!+T$!1$&$3+$0!1;1+$)1!V:/-.2$!"BW?!!
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<1F>+*%",4%/I8?<%'6+)(:%E6+D1:F%06$6#*$%@=*++K%*$%6542%,-,-A%

!
HT$! 04+41$+! $*3')(411$1! $)(/2/34&&;! 0$2/%$0! +2$$! =/')411! 342='*! 2$)'%4&! %4&.$1! ,'2! +2$$! 1($3/$1!
/)(&$)$*+$0! /*! 0/%$21$! 4-2','2$1+2;! (243+/3$1L! /*3&.0/*-! T$0-$1L! 1T'2+52'+4+/'*! 3'((/3$1L! 1/&%'424=&$!
1;1+$)1L!4*0!1/&%'(41+'24&!1;1+$)1?!!
!
#4+4!($2+/*$*+!+'!I+&4*+/3L!9'*+/*$*+4&L!4*0!P$0/+$224*$4*!M.2'($4*!=/'2$-/'*1!D$2$!$`+243+$0!,2')!+T$!
04+41$+!4*0!4.-)$*+$0!D/+T!342='*!2$)'%4&!24+$1!,'2!41T!4*0!('(&42!+2$$1!2$3'20$0!/*!7'.-T-4&&L!O'2+T$2*!
K2$&4*0?!S*&;!2$)'%4&!24+$1!2$&4+$0!+'!1/&%'(41+'24&!4*0!1/&%'424=&$!1;1+$)1!D/+T/*!+T$!1$&$3+$0!42$4!VM8>=CW!
D$2$!3'*1/0$2$0?!U.=1$j.$*+&;L!+T$!$1+4=&/1T$0!0$,4.&+!%4&.$1!,2')!+T$!B\"Z!K*+$2-'%$2*)$*+4&!G4*$&!'*!
9&/)4+$!9T4*-$!VKG99W!-./0$&/*$1!D$2$!.+/&/1$0!+'!3')(.+$!=$&'D5-2'.*0!=/')411!342='*!1$j.$1+24+/'*!24+$1!
4*0!4*!411.)(+/'*!',!B^f!',!=$&'D5-2'.*0!+'!4='%$5-2'.*0!D41!3'*1/0$2$0!,'2!4&&!2$-/'*1!V#')E$!$+!4&?L!
B\"ZW!?!!
!

>?B?>! G'+$*+/4&!1'/&!'2-4*/3!342='*!VUS9W!1+'3E!/*!4-2','2$1+2;!1;1+$)1!!

U/&%'(41+'24&!4*0!1/&%'424=&$!42$41!/0$*+/,/$0!/*!1$3+/'*!B?B?@!4*0!1$&$3+$0!/*!1$3+/'*!>?>?"!D$2$!.1$0!41!+T$!
)4/*!43+/%/+;!04+4!+T$*!1+24+/,/$0!=;!3&/)4+$51'/&!2$-/'*1!/0$*+/,/$0!/*!1$3+/'*!>?>?@?>?!FT$2$!,43+'21!1.3T!41!
1+4*0420!US9!VUS9UHWL! &4*0!.1$!V:78WL!)4*4-$)$*+1!V:PRWL!4*0!/*(.+!V:! KW!,43+'21!D$2$!/0$*+/,/$0!=41$0!M8!
3'))/11/'*!0$3/1/'*!',!"\!x.*$!'*!-./0$&/*$1!,'2!34&3.&4+/'*!',!&4*0!342='*!1+'3EL!DT/3T!/1!=41$0!'*!B\\A!
KG99!-./0$&/*$1!VM8L!B\"\q!C'0$&!7413'!$+!4&?L!B\\AW?!HT$!1$&$3+/'*!',!+T$!4((2'(2/4+$!,43+'21!D41!=41$0!'*!
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7'.-T-4&&!341$!411.)/*-!+T4+!+T$!3'*0/+/'*!/*!DT/3T!1'/&!'2-4*/3!342='*!1+'3E!/*!4!-24X$0!-2411&4*0!/1!=$/*-!
$1+/)4+$0!/1!$j./%4&$*+!+'!/*!1/&%'(41+'24&!42$4!.1/*-!$j.4+/'*!"?!U/)/&42&;L!32'(&4*0!$j./%4&$*+!+'!1/&%'424=&$!
1;1+$)1!.1/*-!+T$!14)$!$j.4+/'*?!U/*3$!+T$!42$4!',!'2-4*/3!1'/&1!D/+T/*!+T$!1$&$3+$0!42$4!/1!&$11!+T4*!BfL!'*&;!
US9!',!)/*$24&!1'/&1!D$2$!3'*1/0$2$0?!!
!
ASJ8T8ASJA58UK=I8y8KVW8y8KE8888!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!V"W!
!
FT$2$_!!
`Y;!k!1'/&!'2-4*/3!342='*!V)$41.2$0!41!)411!',!342='*!($2!T$3+42$W?!
`Y;`T!k!1+4*0420!1'/&!'2-4*/3!342='*!/*!+T$!\d>\53$*+/)$+$2!+'(1'/&!&4;$2!V)$41.2$0!41!)411!',!342='*!($2!
T$3+42$Wq!
<9:!k! &4*0!.1$! ,43+'2! 2$,&$3+/*-!+T$!0/,,$2$*3$! /*!1'/&!'2-4*/3!342='*!411'3/4+$0!D/+T!+T$! +;($!',! &4*0!.1$!
3')(42$0!+'!+T$!1+4*0420!1'/&!'2-4*/3!342='*?!
<Fb! k! )4*4-$)$*+! ,43+'2! 2$,&$3+/*-! +T$! 0/,,$2$*3$! /*! 1'/&! '2-4*/3! 342='*! 411'3/4+$0! D/+T! +T$! (2/*3/(4&!
)4*4-$)$*+!(243+/3$!3')(42$0!+'!+T$!1+4*0420!1'/&!'2-4*/3!342='*?!
<*E!k!/*(.+!,43+'2!2$,&$3+/*-!+T$!0/,,$2$*3$!/*!1'/&!'2-4*/3!342='*!411'3/4+$0!D/+T!0/,,$2$*+!&$%$&1!',!342='*!
/*(.+!+'!1'/&!3')(42$0!+'!+T$!1+4*0420!1'/&!'2-4*/3!342='*?!
!
!

>?B?@! G'+$*+/4&! $)/11/'*1! ,2')! 4-2','2$1+2;! 1;1+$)1! 5! 8bL! 7'.-T-4&&! 4*0! U(4/*L!
P4c4041!!!

I:JKL! 7'.-T-4&&! V8bW! 4*0!P4c4041!0$!H/$+42! /*! VU(4/*W! 4-2','2$1+2;! 1/+$1!D$2$! 3'*1/0$2$0! +'! /0$*+/,;! +T$!
2$&$%4*+!)4*4-$)$*+!43+/%/+/$1!DT/3T!3'.&0!('+$*+/4&&;!$)/+!-2$$*T'.1$!-41$1?!HT$!8b!1/+$!/1!&'34+$0!/*!4!
3''&!+$)($24+$!I+&4*+/3!2$-/'*!DT/&$!+T$!U(4*/1T!1/+$!/1!&'34+$0!/*!4!D42)!+$)($24+$!P$0/+$224*$4*!2$-/'*?!
S*&;!1/&%'(41+'24&!4*0!1/&%'424=&$!4-2','2$1+2;!1;1+$)1!D$2$!$%4&.4+$0!4*0!+T$!4((2'(2/4+$!$)/11/'*!,43+'2!
%4&.$1!D$2$!'=+4/*$0!,2')!B\\A!KG99!R./0$&/*$1!,'2!O4+/'*4&!R2$$*T'.1$!R41!K*%$*+'2/$1?!!

>?B?@?"! U/+$!"!0$132/(+/'*!5!I:JK!7'.-T-4&&!1/+$L!8b!!

HT/1!1/+$!/1!&'34+$0!4+!V&4+!^@?@z!OL!&'*-!A?Az!FWL!I-2/5:''0!4*0!J/'13/$*3$1!K*1+/+.+$!VI:JKW!2$1$423T!3$*+2$!/*!
7'.-T-4&&L!9'.*+;!I2)4-TL!O'2+T$2*!K2$&4*0L!8bL!4((2'`/)4+$&;!>^!)!4='%$!1$4!&$%$&?!K+!D41!$1+4=&/1T$0!/*!
"ZYZ!41!(42+!',!+T$!8b!O4+/'*4&!O$+D'2E!M`($2/)$*+1!VOOMW?!!
!
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<1F>+*%"!4%M6C%(E%;(>F9F655%ff/%*\C*+1D*:$65%#1$*%

!
HT$!1/&%'(41+'24&!1;1+$)!/*!+T/1!1/+$!V:/-.2$!">W!/*3&.0$1!>!2$(&/34+/'*1!',!>!&4*0!.1$1q!KW!1/&%'(41+'24&!1;1+$)!
D/+T!41T!+2$$1!V<+6\1:>#%*\'*5#1(+%;?WL!KKW!D''0&4*0!(&4*+$0!D/+T!41T!+2$$1L!4*0!KKKW!($2)4*$*+!-2411&4*0?!!
!
HT$!1/&%'(41+'24&!4*0!D''0&4*0!(&'+1!D$2$!'2/-/*4&&;!(&4*+$0!4+!@\\!1+$)1!T45"!V^!`!^!)!1(43/*-W!4*0!B^\\!
1+$)1!T45"!VB!`B!)!1(43/*-W!2$1($3+/%$&;?!HT$!1/&%'(41+'24&!(&'+1!0$*1/+;!D41!2$0.3$0!D/+T!+T/**/*-!+'!BA^!
1+$)1!T45"!/*!B\\@L!+'!"a\!1+$)1!T45"!/*!B\\Z!4*0!+T$*!+'!'*&;!">Y!1+$)1!T45"!D/+T!+T$!1+.)(1!2$)4/*/*-!/*!
+T$!-2'.*0?!HT$!D''0&4*0!(&'+1!2$3$/%$0!)/*/)4&!)4*4-$)$*+!$`3$(+!,'2!+T/**/*-!4*0!(2.*/*-!DT/3T!D$2$!
4((&/$0!/*!B\\Z!+'!/)(2'%$!+T$!j.4&/+;!',!+T$!+2$$1L!2$0.3/*-!+2$$!0$*1/+;!+'!4*!4%$24-$!',!""\\!1+$)!T4!5"?!K*!
+T$!($2/'0!=$+D$$*!"ZYZ!4*0!B\B@!,$2+/&/1$2!4((&/34+/'*!'33.22$0!4+!24+$1!',!"A\!4*0!^\!E-!O!T45"!;$425"!/*!
1/&%'(41+'24&!4*0!-2411&4*0!(&'+1?!UT$$(!-24X/*-!4+!+T$!24+$!',!"B!$D$1!T45"!'33.22$0!,2')!I(2/&!+'!O'%$)=$2!
',!$43T!;$42!/*!='+T!-2411&4*0!4*0!1/&%'(41+'24&!(&'+1?!!
!
HT$! ,/21+! (2.*/*-! V2$)'%/*-! 4! ('2+/'*! ',! +2$$! =24*3T$1! +'! $*T4*3$! +T$! +2$$n1! T$4+T! 4*0! 1T4($W! /*! +T$!
1/&%'(41+'24&!(&'+1!+''E!(&43$!/*!"ZZY!4*0!D41!2$($4+$0!$%$2;!+T2$$!;$421!.*+/&!B\BB?!HT/1!(243+/3$!/*%'&%$1?!
I((2'`/)4+$&;!"\5"^f!',!='+T!&42-$!4*0!1)4&&!=24*3T$1!D$2$!+;(/34&&;!2$)'%$0!0.2/*-!$43T!(2.*/*-?!K*!B\B\L!
+T$!4%$24-$!#J[!V0/4)$+$2!4+!=2$41+!T$/-T+W!',!41T!+2$$1!/*!+T$!1/&%'(41+'24&!4*0!D''0&4*0!(&'+1!D$2$!>>?>>!
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3''&! +$)($24+$!)'/1+!X'*$1L!'(('1/*-!+T$!P$0/+$224*$4*!2$-/'*!DT$2$!+T$!D42)!+$)($24+$!02;!X'*$! /1!
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`&%/.2*0%.$0* ""YZZ?"Y! "^?ZB! "@@B\?^>! ""?>Y! Z>^?A\! "?\^! BaB^^?>B! Z?>A!
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!
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!
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42$!3'%$2$0!=;!3''&!+$)($24+$!)'/1+!5!T/-T!43+/%/+;!3&4;!1'/&1!V@"?>"fW!4*0!D42)!+$)($24+$!02;!5!T/-T!43+/%/+;!
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,'2!"@?">f?!
!
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!
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*

I2$4! f! I2$4! f! I2$4! f! I2$4! f!

;%%$*)"'&"13)"*'%.0)*4*#%$23(.2*0%.$0* 5! 5! @Z"?aZ! \?>Z! 5! 5! @Z"?aZ! \?"a!

;%%$*)"'&"13)"*'%.0)*4*$%Q*32).#.)=*0%.$0* 5! 5! @a@?A>! \?>a! 5! 5! @a@?A>! \?"A!

;%%$*)"'&"13)"*'%.0)*4*0&%/.2*0%.$0* Y\a"?Ba! "\?aY! aBY\?B\! ^?a@! ZA?"a! \?""! "^@@a?A@! ^?>\!

;%%$*)"'&"13)"*'%.0)*4*H.,H*32).#.)=*2$3=*0%.$0* B"Y"@?ZB! BZ?"B! ^B@\a?\Z! @"?>"! @AaY?Z@! ^?B"! aYZ\\?Z^! Ba?\A!

;%%$*)"'&"13)"*'%.0)*4*%)H"1*31"30* Z\"?\\! "?B\! A\Z?aY! \?@Y! >?A"! 5! "^"@?>Z! \?^B!

;%%$*)"'&"13)"*'%.0)*i*%1,3(.2* ^"@A?\>! A?Ya! "B""?A"! \?ZA! ^?"B! \?\"! A>AB?a^! B?"Y!

;%%$*)"'&"13)"*'%.0)*4*Q")$3(/*0%.$0* ^\Z@?\A! A?Y\! ">Ba?Z>! "?\^! 5! 5! A@B"?ZY! B?B\!

;%%$*)"'&"13)"*'%.0)*4*03(/=*0%.$0* >"Z?^@! \?@>! ""\Z?A"! \?Ya! 5! 5! "@BZ?"A! \?@Z!

;%%$*)"'&"13)"*/1=*4*#%$23(.2*0%.$0* 5! 5! "B?\"! \?\"! 5! 5! "B?\"! \?\\!

;%%$*)"'&"13)"*/1=*4*$%Q*32).#.)=*2$3=*0%.$0* 5! 5! "B>?A>! \?"\! ""?"^! \?\"! ">@?aY! \?\^!

;%%$*)"'&"13)"*/1=*4*H.,H*32).#.)=*2$3=*0%.$0* ""B>?ZY! "?^\! B\Y\@?@\! "A?@\! B"aY?YB! B?@>! B@"\a?B\! Y?Ba!

;%%$*)"'&"13)"*/1=*4*0&%/.2*0%.$0* >a?Ba! \?\^! ^YYB?A>! @?A@! 5! 5! ^Z"Z?Z\! B?\>!

;%%$*)"'&"13)"*/1=*4*Q")$3(/*0%.$0* "\Y?B@! \?"@! """@?^"! \?YY! 5! 5! "BBB?a@! \?@B!

;%%$*)"'&"13)"*/1=*4*03(/=*0%.$0* aY?aa! \?""! ""Ya?\B! \?Z@! 5! 5! "BA^?aZ! \?@>!

;%%$*)"'&"13)"*/1=*4*%1,3(.2* >@?ZA! \?\^! "\aY?^>! \?Y^! 5! 5! """>?@Z! \?>Y!

;%%$*)"'&"13)"*/1=*4*%)H"1*31"30* @@?Z"! \?\A! B\a?B^! \?"A! @?"B! 5! B^A?BY! \?\Z!

g31'*)"'&"13)"*'%.0)*4*%)H"1*31"30* >\B?aA! \?@\! B>"?>^! \?"Y! >A?>>! \?\@! ^a\?@^! \?B\!

g31'*TKF[KSGTK*FYE`T*4*gKT9G^!*`YE9`* >a\?\>! \?@Z! ^@B?@Y! \?@>!
! !

Z"B?^"! \?>"!

g31'*)"'&"13)"*'%.0)*4*H.,H*32).#.)=*2$3=*0%.$0* B"ABB?\B! BY?Ya! ">>^B?^@! "\?^>! "BAZ\?aB! "@?">! @aAA^?BY! "A?>^!

g31'*)"'&"13)"*'%.0)*i*%1,3(.2* ">B?Ba! \?"Y! Y?aA! \?\"! "B?>Y! \?\"! "^>?@"! \?\^!

g31'*)"'&"13)"*'%.0)*4*0&%/.2*0%.$0* BY@^?\A! >?Y\! ""aA?^@! \?Z>! aB?">! \?\Y! @\Z>?aB! "?@\!

g31'*)"'&"13)"*'%.0)*4*03(/=*0%.$0* BBA?\A! \?>\! B"?\"! \?\B! >?A@! \?\\! B^\?aB! \?\Z!

g31'*)"'&"13)"*'%.0)*4*$%Q*32).#.)=*2$3=*0%.$0* @Z?@Y! \?\a! 5! 5! 5! 5! @Z?@Y! \?\B!

g31'*)"'&"13)"*'%.0)*4*#%$23(.2*0%.$0* 5! 5! ""?ZZ! \?\"! >"?Aa! \?\@! @>?A^! \?\"!

g31'*)"'&"13)"*/1=*4*H.,H*32).#.)=*2$3=*0%.$0* ^\B^?>a! A?a"! "^"B^?Y>! ""?ZB! AABBa?a\! a>?a^! YA>aY?Z\! BZ?A>!

g31'*)"'&"13)"*/1=*4*%)H"1*31"30* BZZ?B>! \?@\! "aZ?@Z! \?"@! >^A?@@! \?@\! Y>^?"A! \?BZ!

g31'*)"'&"13)"*/1=*4*03(/=*0%.$0* ">A?>Z! \?"Y! ">^?Y^! \?""! ^\\?@^! \?^A! aaB?a\! \?Ba!

g31'*)"'&"13)"*/1=*4*0&%/.2*0%.$0* "\""?YY! "?>^! "^"?Y"! \?"B! aY>?B^! \?Ya! "Z@A?Z@! \?Aa!

g31'*)"'&"13)"*/1=*i*%1,3(.2* ^?@Y! \?\"! BY?A^! \?\B! @?@Z! \?\"! >Y?AB! \?\"!

g31'*)"'&"13)"*/1=*4*Q")$3(/*0%.$0* BZ?A@! \?\@! B">?Y@! \?"a! 5! 5! B@>?@a! \?\Y!

g31'*)"'&"13)"*/1=*4*$%Q*32).#.)=*2$3=*0%.$0* 5! 5! >>>?">! \?BA! ^Y@?a\! \?A^! Z"a?Y>! \?>"!

g31'*)"'&"13)"*/1=*4*#%$23(.2*0%.$0* 5! 5! 5! 5! "\B?>"! \?""! "\B?>"! \?\@!

T1%&.23$*!Sj*4*@Eb@*G;TEhETj*`YE9* 5! 5! 5! 5! "B>a?>@! "?>Y! "B>a?>@! \?@B!

T1%&.23$*!Sj*4*9Yg*G;TEhETj*`YE9* 5! 5! 5! 5! ZY?a\! \?""! ZY?a\! \?\>!

^%("** a@?AZ! \?"\! "a?"Z! \?\"! Y>?aY! \?\Z! "a^?Aa! \?\A!
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!

! !
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56567676U! *`.$#%&30)%13$*31"30*A30"/*%(*2$.'3)"40%.$*1",.%(0*

HT$!+'+4&!1/&%'(41+'24&!42$4!432'11!+T$!M8>=C!1.)1!+'!A?B!P!T4L!DT/3T!/1!0/1+2/=.+$0!4)'*-!%42/'.1!3&/)4+$5
1'/&!2$-/'*1!VH4=&$!B@W?!HT$!&42-$1+!(2'('2+/'*!',!+T/1!42$4!/1!,'.*0!/*!D42)!+$)($24+$!02;!2$-/'*1!D/+T!T/-T!
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;%%$*)"'&"13)"*/1=*4*03(/=*0%.$0* \?Y@! \?B\! "A?B"! "?"\! \?\\! \?\\! "a?\^! \?@>!

;%%$*)"'&"13)"*/1=*4*0&%/.2*0%.$0* \?"A! \?\@! A"?Z\! @?B\! \?\\! \?\\! AB?\A! "?^a!
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Background

In the face of future climate challenges, it is of the utmost importance to drive the transition
towards more resilient and efficient land use in Europe. Agroecological approaches such as
agroforestry (the integration of trees, crops and/or livestock) have been recognized as
“highly effective adaptation options that enhance resilience to climate change” (Bednar-
Friedl et al., 20221). But can we target the areas where such systems should be
established? What kind of systems should be established to fit the farms’ environment?
And what are the particular characteristics or mechanisms of these agroecological systems
that enhance their resilience, compared with conventional systems? As part of the
AGROMIX project, an interactive land use change map has been created, building on solid
scientific research, to help farmers, land managers and policy makers answer these
questions.

LINK: https://agromixproject.eu/tools/agromix-land-use-change-interactive-map

The LUCIM - Land Use Change Interactive Map – offers two journeys. The first part explores
a spatial approach to identifying target areas in Europe where introducing resilient and
climate-smart agroforestry systems should have high priority to address existing
environmental pressures, future climate change pressures and current socio-economic
contexts. The second part establishes a guided cascade of context settings and suggests
future scenarios of land use/resilience strategies where different models of agroforestry can
be evaluated as pathways towards increasing the resilience of a farming system to climate
change.

A tool for policy makers

Outcomes of the spatial modelling and land use change pathway development can be used
to inform policy development to support the uptake of agroforestry in priority areas while
addressing potential social and economic factors that may be barriers to, or conversely,
opportunities for implementation.

1Bednar-Friedl, B. et al. (2022) Europe. In: Climate Change 2022: Impacts, Adaptation and Vulnerability.
doi: 10.1017/9781009325844.015.

https://agromixproject.eu/tools/agromix-land-use-change-interactive-map
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Where is the introduction of agroforestry most needed to address environmental risks and
increase resilience to climate change?

Target areas

After combining environmental indicators related to water, biodiversity, climate and soil, a
summary heat map highlights the intensity of a total of 14 environmental risks. Areas showing
seven or more accumulated pressures are defined as target areas to introduce AF.

Zoom in to 1 km resolution and select a 
square to learn how many environmental 
pressures exist for that area.
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Environmental and climate pressures

To delve deeper into the different environmental and climate indicators underlying the final target areas,
select and explore the ‘Environmental pressures’ maps. These pressures have been grouped into ‘Soil-
related’, ‘Biodiversity-related’, ‘Water-related’ and ‘Climate-change-related’ pressures. More detailed
information below the maps explains the rationale, data, thresholds and data sources behind the maps.

What are the socio-economic contexts of these target areas that need to be considered when
developing policy support for implementing agroforestry?

Key to identifying appropriate support mechanisms for agroforestry is an understanding of the social and
economic context of each region. Explore the ‘Social contexts’ map to identify regions where economic,
demographic and education variables either converge to provide a positive environment for agroforestry
establishment or constitute challenges where targeted policy support is essential.
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Discover the underlying variables by selecting one of the economic, demographic or education
variables and hover over a region to identify it and its score. Detailed information on the data sets
and thresholds of the indicators is provided underneath the maps.

What type of agroforestry could be introduced to increase resilience of farming
systems to climate change in a particular region?

Step 1. Choose between one of the three regions: Northern Europe, Western and Central
Europe or Southern Europe
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Step 2. Choose one of the four baseline systems: annual crops, livestock, orchards or
forestry.

Step 3. Select the climate impact driver of interest between the seven available.
Each climate impact driver has a short description of its projected direction
of change and main consequences.
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A list of the agroforestry types that were identified by experts to be more resilient than the
baseline for the selected region and climate impact driver is then presented. For each type, the
resilience level for all impact drivers is shown on a radar diagram (top left corner), plus a list of
the key mechanisms listed by the experts, supported by scientific references, caveats and
trade-offs.

Hovering over titles and
themes highlights their
descriptions.

Clicking on the publication
symbol opens an excerpt of the
abstract, with a link for further
reading in the source
publication with a DOI.
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For each resilient land use, there is a list of case studies with real-life examples of
agroforestry to provide inspiration. Each has a small description, details on each of the
system components, and links for further exploration.

BOX: The science behind the LUCIM
The selection of target areas used a spatial approach which consisted of four steps (see figure below):
(1) selection of suitable potential areas from the total agricultural area in Europe, excluding nature
conservation sites and agroforestry areas identified in the land use/land cover cartography,
(2) analysis of 14 environmental indicators to map risks related to soils, biodiversity, water and climate
change. in the potential areas,
(3) definition of target areas where there were seven or more accumulated environmental risks;
(4) analysis of the socio-economic context, based on six social and economic indicators related to
economy, training and willingness of farmers to change and demography.

Spatial approach for the definition 
of target areas for introducing 

agroforestry
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The development of the step-by-step approach to identify agroforestry types that increase
resilience to climate impact drivers used an iterative expert-knowledge-based approach
called the ‘Delphi’ method. 60 experts from across Europe were involved in evaluating the
resilience to climate change of different agroforestry types in comparison with monocultures
of temporary crops or trees. In addition to providing a score of the level of resilience (shown
in the radar diagram in the LUCIM), experts proposed the mechanisms and characteristics of
the agroforestry types that determined the resilience level, as well as key caveats and trade-
offs for the system. Using a qualitative analysis approach called thematic content analysis,
these mechanisms, characteristics, caveats and trade-offs were grouped into overarching
themes; in the LUCIM, these are listed for each agroforestry type, compared with a specific
baseline system. Scientific references that provide evidence on these mechanisms were also
proposed by the experts and have been linked to the themes. To illustrate the generic
agroforestry type descriptions with real-world examples, case studies of agroforestry farms
across Europe were sourced from previous and existing EU projects and resources, as well as
from the experts.
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