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1.2.a Methodology - section 2 
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1.2.c Results - section 4 

=<)")02'*'&#("/%*."K%*"1<'$"1<)$'$"&%+$'$1$"%K"$'Q".)5"'+K%*0#+1"'+1)*3')/$"/'1<"8BA7"$1#KK"
0)0C)*$>"&%02()0)+1)-"/'1<"/*'11)+"0#1)*'#("K*%0"8BA7L"=<'$"0#1)*'#("'$"2*)$)+1)-"'+"1<)"
*)$:(1$"$)&1'%+L"

E'*$1>"#(("$'Q"'+1)*3')/"2)*$%+$"#*)"'+1*%-:&)->"'+"#+%+50%:$"K%*06"=<)"&)+1*#("0)$$#,)$"1<#1"
)#&<"*)$2%+-)+1"&%+3)5)-"'$"2*)$)+1)-"'+"1<)'*"%/+"/%*-$>"#+-"'+"$:00#*5L"

BK1)*/#*-$>"1<)"#+$/)*$"1%"1<)"R:)$1'%+$"%K"1<)"#+#(51'&#("K*#0)/%*."#*)"2*)$)+1)-L"=<)$)"
#*)"$:00#*')$"%K"1<)"*)$2%+-)+1$Y"#+$/)*$>"&%02()0)+1)-"/'1<"'+K%*0#1'%+"K*%0"/*'11)+"
0#1)*'#(L"

1.2.d Analysis and conclusion – sections 5 and 6 

=<)"#+#(5$'$"'+"$)&1'%+"_"-'$&:$$)$"1<)")02'*'&#("K'+-'+,"K*%0"$)&1'%+"^"'+"*)(#1'%+"1%"1<)"
1<)%*')$"%+"/<'&<"1<)"#+#(51'&#("K*#0)/%*."*)$1$L"=<)"#'0"'$"1%",'3)"#"&%<)*)+1"-)$&*'21'%+"%K"
1<)"&<#+,)"#+-"()#*+'+,"2*%&)$$)$",%'+,"%+"'+"8BA7Y$"2*%,*#00'+,"'+"&%++)&1'%+"/'1<"

&('0#1)"&<#+,)"X"#+-"'K"2%$$'C()"1%"2%'+1"%:1"$1*%+,"#+-"/)#."$'-)$"%K"1<)"2*%&)$$"&:**)+1(5"
,%'+,"%+L"

E:*1<)*>"1<)"#+#(5$'$"-'$&:$$)$"/<#1"1<)%*)1'&#("&%+$'-)*#1'%+$"1<)"&#$)"%K"8BA7"0#5"()#-"1%L"
?'-"1<)"1<)%*')$"&#21:*)"1<)"$#(')+1"2%'+1$O"?'-"1<)'*")Q2)&1#1'%+$"<%(-O"?%)$"1<)"&#$)"2%'+1"1%"
-'*)&1'%+$"'+"/<'&<"1<)%*5"-)3)(%20)+1"0',<1"C)"K*:'1K:(O"

=<)"&%+&(:$'%+>"K'+#((5>"$:00#*'b)$"K'+-'+,$"#+-"2)*$2)&1'3)$"%K"1<)"1<)$'$L"

"



" HG"

;8!>(')/,/#/+?!
=<)"2*)$)+1"$1:-5"'$"#+")Q2(%*#1%*5"&#$)"$1:-5"%K"1<)"'+1),*#1'%+"%K"&('0#1)"&<#+,)"&%+&)*+$"
'+1%"1<)"/%*."%K"-)3)(%20)+1"2*#&1'1'%+)*$>"#+-"%K"1<)"'02('&#1'%+$"%K"$:&<"#"2*%&)$$"'+"1)*0$"

%K"()#*+'+,"#+-".+%/()-,)L"@+"1<'$"$)&1'%+>"1<)"0)1<%-"#22(')-"'+"1<)"$1:-5"'$"(#'-"%:1"#+-"
-'$&:$$)-"'+"1<)"(',<1"%K"&:**)+1"0)1<%-%(%,'&#("-'$&:$$'%+$"'+"$%&'#("$&')+&)"#+-"-)3)(%20)+1"
$1:-')$L"

"

;87!@)(!6&5(!5':,?!%(')/,!

=<)"0)1<%-"K%((%/)-"'+"1<'$"1<)$'$"/#$"-)$',+)-"/'1<"1<)"2*%C()0"$1#1)0)+1"2*)$)+1)-"'+"
$)&1'%+"H"#$"#"2%'+1"%K"-)2#*1:*)L"@1"*)#-$6"

I%/"-%)$"&('0#1)"&<#+,)"0%-'K5"-)3)(%20)+1"2*%,*#00'+,>"#+-"/<#1"'02('&#1'%+$"-%)$"1<'$"

<#3)"K%*".+%/()-,)"0#+#,)0)+1"#+-"()#*+'+,"'+"-)3)(%20)+1"%*,#+'$#1'%+$O"

U<)+"$1:-5'+,"2*#&1'&)"#+-"$%&'#("()#*+'+,>"1<)"&#$)"$1:-5"'$"1<)"#((!-%0'+#1'+,"0)1<%-"
#22(')->"C)&#:$)"$1:-5'+,"#"$'+,()"X"%*"#"K)/"X"&#$)$"#((%/$"K%*"-)1#'()->"'+!-)21<"*)$)#*&<"'+1%"

/<#1"2)%2()"-%"#+-"/<5L"

=<)"R:#('1#1'3)"$1:-5"%K"#"$'+,()"%*"#"K)/"&#$)$"'$":$:#((5"&%02#*)-"1%"R:#+1'1#1'3)"$1:-')$"%K"
(#*,)"$#02()$>"/<)+"1<)"#22*%2*'#1)+)$$"%K"0)1<%-"'$"#$$)$$)-L"a+)"&%00%+"3')/"'$"1<#1"

R:#('1#1'3)"$1:-')$"#*)"0#'+(5":$)K:("K%*")Q2(%*'+,"e%:1(')*$Y"'+"R:#+1'1#1'3)"-#1#"$)1$>"%*"#$"
2*)&:*$%*$"K%*"R:#+1'1#1'3)"$1:-')$>")Q2(%*'+,"*)()3#+1"&#1),%*')$"#+-"2%$$'C()"&#:$#("
*)(#1'%+$<'2$"$%"1<#1"1<)$)"&#+"1<)+"C)"1)$1)-"'+"R:#+1'1#1'3)"$1:-')$L"S7$#'#$$%+")1"#(L"FGG^"2L"
H]Vh"=)%*)(("g"93)+$$%+"FGG]>"&<#21)*"VT"

B+%1<)*"&%00%+"3')/"#11#&<)$"0%*)"/)',<1"1%"R:#('1#1'3)"%*"&#$)"$1:-')$>"$1#1'+,"1<#1"/<'()"
R:#+1'1#1'3)"$1:-')$"#*)"%K1)+"0%*)"*)('#C()"X"#+-"<#3)"1<)"#-3#+1#,)"%K"0)#$:*#C()"
*)('#C'('15>"R:#('1#1'3)"$1:-')$",'3)"1<)"%22%*1:+'15"1%"2)*K%*0"&%+&)21:#((5"3#('-"$1:-')$"%K"

&%02()Q"'$$:)$"$:&<"#$"e-)0%&*#&5Y"#+-"e2%/)*YL"=<)$)"#*)"&%+&)21$"1<#1"'+"0#+5"&#$)$"
&<#+,)"0)#+'+,"-)2)+-'+,"%+"1<)"&%+1)Q1>"/<'&<"0#.)$"R:#+1'1#1'3)"'+R:'*5"-'KK'&:(1L"
Sf)%*,)"g"4)++)11"FGG^T"

E(53CM)*,"SFGGHT"X"1%"/<%0"/)"/'(("*)1:*+"'+"&<#21)*"X"1#.)$"1<)"#*,:0)+1"#"$1)2"K:*1<)*L""
4#$)-"%+"#"*)#-'+,"%K"B*'$1%1()>"#+-"%+"1<)"?*)5K:$$"0%-)("%K"()#*+'+,"S$))"$)&1'%+"ZLZT>"
E(53CM)*,"#*,:)$"1<#1"&#$)"$1:-')$"#*)"/)(("$:'1)-"X"#+-"<#$"C))+":$)-"X"K%*")3)+"1<)".'+-"%K"
$&')+1'K'&")+R:'*5"1<#1"$%0)"#:1<%*$"*)$)*3)"K%*"R:#+1'1#1'3)"'+R:'*56"f)+)*#('b#1'%+"1%"#"

/'-)*"2%2:(#1'%+L"E(53CM)*,"#($%"#*,:)$"1<#1"&#$)"$1:-')$"-%"+%1"-'$2(#5"1<)"C'#$"1%/#*-"
<52%1<)$'$"&%+K'*0#1'%+"1<#1"$%0)"%K"'1$"&*'1'&$"#11#&<"1%"'1L"SE(53CM)*,>"FGGHT"

E%*"1<)"2*)$)+1"$1:-5>"'1"'$"$:KK'&')+1"1%"+%1)"1<#1"#:1<%*$"#,*))"1<#1"&#$)"$1:-')$"<#3)"1<)"

K%((%/'+,"#-3#+1#,)$"/<)+"'1"&%0)$"1%"$1:-5"&%02()Q"$%&'#("'+1)*#&1'%+$"#+-"&<#+,)"'+"1<)06"

! D$'+,"#"&#$)")+#C()$":$"1%"&#21:*)"+:#+&)$"%K"!"#"1<'+,$"#*)"-%+)"
! D$'+,"#"&#$)")+#C()$":$"1%")Q2(%*)":+)Q2)&1)-"#$2)&1$"X"1%"&#21:*)"1<'+,$"1<#1"/)"-%"

+%1"<#3)"#"<52%1<)$'$"#C%:1"C)K%*)<#+-"



" HH"

! D$'+,"#"&#$)")+#C()$"3#('-"$1:-5"%K"&%02()Q"&%+&)21$"#+-"*)(#1'%+$"S'+"1<'$"&#$)>"$%&'#("
()#*+'+,"'+"1<)"K')(-"%K"-)3)(%20)+1"2*%,*#00'+,T"'+"1<)"&%+1)Q1"1<#1"/)"/'$<"1%".+%/"
#C%:1"

B$"1<'$"'$"#+")Q2(%*#1%*5"$1:-5"%K"#"&%02()Q"$%&'#("'$$:)>"1<)+>":$'+,"#"&#$)"$1:-5"'$"1<)"
%C3'%:$"&<%'&)>"#&&%*-'+,"1%"1<)"K%((%/'+,"*)#$%+'+,6"

@K"/)"#*)"#C()"1%"$<%/"&()#*(5"X"1<*%:,<"#"*)3')/"%K"&('0#1)"&<#+,)"#+-"-)3)(%20)+1"
-%&:0)+1$"#+-"#*,:0)+1$"X"1<#1"&('0#1)"&<#+,)"'$"#(*)#-5"/'-)(5"$))+"#$"#+"'02%*1#+1"'$$:)"
K%*"-)3)(%20)+1"#'->"C:1"1<#1"1<)"R:)$1'%+"%K"!"#"'1"$<%:(-"C)"1*)#1)->"&%+&)21:#('b)-"#+-"
*)#&1)-"1%"'$"+%1"&()#*(5"$)11()->"1<)+"1<)"R:)$1'%+"%K"!"#"1<'+,$"#*)"-%+)>"#+-"/<#1"'$"1<%:,<1"

#C%:1"<%/"'$"$<%:(-"C)"-%+)>"C)&%0)$"2)*1'+)+1L"

,&(#-(./0'"1'%!$'02*34$'.(0$'0%5+6'7$%!"+"
91:-5'+,"#"$'+,()"&#$)"X"#$"%22%$)-"1%"#"&%02#*#1'3)"$1:-5"%K"1/%"&#$)$"X"<#$"1<)"-*#/C#&."

1<#1"'1"$',+'K'&#+1(5"*)-:&)$"1<)"$&%2)"K%*"1<)%*5"-)3)(%20)+1>"#$"&%02#*'$%+"&#+"5')(-"0:&<"
'+K%*0#1'%+"#C%:1"/<#1"'$",)+)*#("#+-"/<#1"'-'%$5+&*#1'&"1%"#"&#$)L"8%02#*'$%+"'$")$2)&'#((5"
K*:'1K:("'K"&#$)$"#*)"$1*#1),'&#((5"&<%$)+"#+-"1<)"&%02#*'$%+"'$"&#*)K:((5"$1*:&1:*)-L"S=)%*)(("g"
93)+$$%+"FGG]>"&<#21)*"[h"f)%*,)"g"4)++)11"FGG^>"&<#21)*"ZT"

=<)"&:**)+1"$1:-5"'$"-)$',+)-"#$"#"$'+,()"&#$)"$1:-5"'+"$2'1)"%K"1<'$"-*#/C#&.L"=<)"*)#$%+"'$"
2#*1(5"1'0)"#+-"*)$%:*&)"&%+$1*#'+1$>"2#*1(5"1<)"+))-"K%*"-)21<L"=<)"2:*2%$)"%K"1<'$"$1:-5"'$"1%"
)Q2(%*)"&<#+,)"#+-"()#*+'+,"2*%&)$$)$"'+"-)3)(%20)+1L"@+"1<)"'+1*%-:&1'%+"'1"/#$"#*,:)-"1<#1"

1<)".'+-"%K"2*%&)$$)$"$1:-')-"<)*)"/'(("C)&%0)"0%*)"*)()3#+1"#$"&('0#1)"&<#+,)"'02#&1$"
C)&%0)"K)(1"0%*)"/'-)(5L"=<)"R:#('15"%K"$:&<")Q2(%*#1'%+"'$"-)1)*0'+)-"0#'+(5"C5"1<)"#C'('15"
%K"1<)"$1:-5"1%"-*#/"1<)"K:(("2'&1:*)"%K"1<)"&#$)L"=<)*)K%*)"X"#$"1'0)"#+-"*)$%:*&)"*)$1*'&1'%+$"
K%*&)-"#"&<%'&)"C)1/))+"&%3)*#,)"#+-"-)21<"X"-)21<"/#$"&<%$)+>"#1"1<)"&%$1"%K"1<)"#C'('15"1%"

,)+)*#('b)L"

"

;8;!@)(!6)/$6(!/A!6&5(!

=)%*)(("g"93)+$$%+"('$1"K%:*"$1*#1),')$"K%*"$)()&1'+,"&#$)$6"

HL 9)()&1'+,"&#$)$"1<#1"#*)"'02%*1#+1"%*"*)()3#+1"

FL 9)()&1'+,"&#$)$"K%*"3#*'#1'%+"
ZL 9)()&1'+,"&#$)$"K%*",)+)*#('b#1'%+"
^L 9)()&1'+,"&#$)$"1%"$:22()0)+1")Q1)+$'3)"$1:-')$"

=<)"1<'*-"&*'1)*'%+"'$"0%$1"-)C#1)-"'+"&#$)"0)1<%-%(%,5"('1)*#1:*)"S7$#'#$$%+")1"#(L"FGG^h"
E(53CM)*,"FGGHh"f)%*,)"g"4)++)11"FGG^TL"=<)"-'$&:$$'%+"*)3%(3)$"#C%:1"1<)"R:)$1'%+$"%K"<%/>"
#+-"1%"/<#1"-),*))>"%+)"&#+"$)()&1"&#$)$"1<#1"C5"1<)'*"'+<)*)+1"2*%2)*1')$")+#C()$"
,)+)*#('b#1'%+>"$:&<"#$"1<)"YC(#&."$/#+Y"0)1<%-"SE(53CM)*,"FGGH>"2L"]Z!]^T>";'(($Y"0)1<%-"%K"

-'KK)*)+&)"#+-"0)1<%-"%K"#,*))0)+1"S=)%*)(("g"93)+$$%+"FGG]>"2L"FF[!FF]T>"#+-"0%$1!('.)(5"
%*"()#$1!('.)(5"&#$)$"Sf)%*,)"g"4)++)11"FGG^>"2L"HFG"KKLTL"

9)()&1'%+"%K"&#$)$"K%*"3#*'#1'%+"#'0$"#1"$)()&1'+,"&#$)$"1<#1"-)K'+)$"1<)")+-$"%K"#"$2)&1*:0"%K"
%21'%+$"S)L,L"2%%*)$1"#+-"*'&<)$1"&%:+1*')$"%+"7#*1<TL"=<)"K%:*1<"$1*#1),5"'$":$)-"1%")Q2(#'+"%*"
-*#/"'+K)*)+&)$"K*%0"%:1(')*$"'+"#"R:#+1'1#1'3)"$1:-5>"%*"1%"-)$&*'C)"1<)"Y152'&#("&#$)Y"'+"0%*)"
-)1#'(L"S=)%*)(("g"93)+$$%+>"FGG]T"



" HF"

=<)"&:**)+1"&#$)"$1:-5"-%)$"+%1"#$2'*)"1%"C*%#-",)+)*#('b#1'%+>"#+-"'$"+%1"&%++)&1)-"1%"
)Q'$1'+,"R:#+1'1#1'3)"$1:-')$L"A#1<)*>"'1"C)(%+,$"1%"=)%*)(("g"93)+$$%+Y$"K'*$1"&#1),%*5L"

8BA7"@+1)*+#1'%+#("'$"#"()#-)*"'+"1<)"K')(-"%K"'+1),*#1'+,"&('0#1)"&<#+,)"'+1%"-)3)(%20)+1"
#$$'$1#+&)H>"#+-"1<)"?#+'$<"C*#+&<"'$"()#-'+,"1<'$"-)3)(%20)+1"/'1<'+"8BA7>"#$2'*'+,"1%"
C)&%0)"8BA7Y$"Y8)+1*)"%K"7Q2)*1'$)Y"%+"&('0#1)"&<#+,)"#+-"-)3)(%20)+1L"8BA7"?)+0#*."&#+"
1<)*)K%*)"C)")Q2)&1)-"1%"$)1"2*)&)-)+&)"K%*"%1<)*$"'+"1<)"K')(->"#+-"'1"'$"1<)*)K%*)"#+"'02%*1#+1"

&#$)"1%"$1:-5LF"

=<'$"$1:-5>"1<)*)K%*)>"K%&:$)$"%+"8BA7"?)+0#*.L"4:1"#$"8BA7"?)+0#*."2(#5$"#+"'02%*1#+1"
*%()"'+"1<)"&('0#1)"&<#+,)"/%*."%K"8BA7"@+1)*+#1'%+#(>"#+-"#$"$%0)"%K"1<)"'02%*1#+1"2)%2()"

#+-"#&1'3'1')$"%K"8BA7"@+1)*+#1'%+#("#*)"2(#&)-"'+"8BA7"?)+0#*.>".))2'+,"1<)"1/%"&%02()1)(5"
#2#*1"'$"+)'1<)*"2*#&1'&#C()"+%*"-)$'*#C()L"B"0%*)"2*)&'$)"-)('0'1#1'%+"%K"1<)"&#$)"/%:(-"
1<)*)K%*)"C)6"8BA7"?)+0#*.>"/'1<"$%0)"#$2)&1$"%K"1<)"&('0#1)"&<#+,)"/%*."%K"8BA7"
@+1)*+#1'%+#(L"

"

;8B!>(&*5!/A!+&')(2$*+!$*A/2%&'$/*!

@+"1<)"2*)$)+1"$1:-5>"1<)"0#'+"$%:*&)"%K"'+K%*0#1'%+"%+"8BA7"'$"'+1)*3')/$"/'1<"8BA7"
)02(%5))$L"=<)"'+1)*3')/$"#*)"$:22()0)+1)-"/'1<"0#1)*'#("K%*"8BA7"2:C('&#1'%+$"#+-"8BA7"
/)C$'1)$>"#$"/)(("#$"$1#1)0)+1$"C5"8BA7"$1#KK"0)0C)*$"#1"1/%"&%+K)*)+&)$6"=).+%(%,'*i-)1"
FGGW"#+-"??Ac"FGHGL"

@+"$1:-')$"%K"$%&'#("()#*+'+,>"2#*1'&'2#1%*5"%C$)*3#1'%+"'$"1<)"0)1<%-",)+)*#((5":$)-"1%",#1<)*"
'+K%*0#1'%+L"=<'$"'$"$%>"#$"2#*1'&'2#+1"%C$)*3#1'%+"'$"1<)"0)1<%-"1<#1",'3)$"1<)"*)$)#*&<)*"1<)"
0%$1"-'*)&1"#&&)$$"1%"'+K%*0#1'%+"#C%:1"1<)"'$$:)"$1:-')-"SC)<#3'%:*>"2*#&1'&)>"-)&'$'%+"

0#.'+,")1&LT"X"1<)"'+K%*0#1'%+"'$"0)-'#1)-"Y%+(5Y"C5"1<)"*)$)#*&<)*Y$"%/+"$)+$)$>"
'+1)*2*)1#1'%+"#+-"*)#$%+'+,L"S=)%*)(("g"93)+$$%+"FGG]>"2L"W]!WVT"

=<)*)"#*)"1/%"'02%*1#+1"2*%C()0$"/'1<"2#*1'&'2#1%*5"%C$)*3#1'%+6"A)2('&#C'('15"#+-"

Y'+1)*3')/)*")KK)&1Y6"

HL \#*1'&'2#1%*5"%C$)*3#1'%+"&#++%1")#$'(5"C)"*)2('&#1)-L"@K"#"*)$)#*&<)*"2#*1'&'2#1)$"'+"
2*#&1'&)"#1"1<)"$)&*)1#*'#1"%K"#+"cfa"K%*"1<*))"0%+1<$>"#+%1<)*"*)$)#*&<)*"/<%"#11)+-$"

1<)"$#0)"%KK'&)"K%*"1<*))"0%+1<$"#"5)#*"(#1)*"/'(("+%1"C)"('.)(5"1%")Q2)*')+&)"1<)"$#0)"
1<'+,$6"702(%5))$"0#5"<#3)"R:'1"%*"C)")02(%5)->"2*%M)&1$"$1#*1)-":2"%*"&(%$)-"-%/+"
)1&L"=<:$>"/)"&#++%1"*)2('&#1)"1<)"*)$:(1$"1%"&<)&."/<)1<)*"1<)"*)$)#*&<)*Y$"
'+1)*2*)1#1'%+$"/)*)"*)#$%+#C()L"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

H"=<)"7:*%2)#+"8%00'$$'%+"0)+1'%+$"8BA7Y$"&('0#1)"&<#+,)"#+#(5$'$"1%%("S8d8BT"#$"%+)"%K"1<*))"*)&%00)+-)-"
1%%($"1%"C)":$)-"'+"2*%M)&1$"1<#1"#22(5"K%*",*#+1$"K*%0"1<)"8%00'$$'%+L"=<)"%1<)*"1/%"1%%($"#*)"-)3)(%2)-"C5"1<)"

4*'1'$<",%3)*+0)+1Y$"#'-"#,)+&5>"?E@?>"#+-"#+"'+-)2)+-)+1"*)$)#*&<"'+$1'1:1'%+"S@@9?T"X"'+"&%%2)*#1'%+"/'1<"

8BA7"@+1)*+#1'%+#(L"S8BA7>"FGHGT"
F"=<'$"'02*)$$'%+"/#$"&%+K'*0)-"#1"#"&%+K)*)+&)"%+"&('0#1)"&<#+,)"#+-"-)3)(%20)+1"#$$'$1#+&)"<)(-"C5"??Ac"
%+"1<)"FF!FZ"c%3)0C)*"FGHGL"8BA7"?)+0#*."/#$"%+)"%K"1<)"K)/"?#+'$<"cfa$"2*)$)+1>"#+-"1<)"%+(5"%+)"1%"
$:22(5"#"$2)#.)*L"S??Ac>"FGHGT"



" HZ"

FL U<)+"1<)"*)$)#*&<)*")+1)*$"1<)"%KK'&)>"<)"&#++%1"C:1"#KK)&1"1<)"$%&'#("*)(#1'%+$"1<)*)L"@K"
<)"'$"+%1"&#*)K:("X"%*"'K"<)"'$"$'02(5":+(:&.5"X"<)"0#5")+-":2"$1:-5'+,"1<)")KK)&1$"%K"<'$"
%/+"2*)$)+&)"*#1<)*"1<#+"1<)"*)(#1'%+$"1<#1"<)"0)#+1"1%"$1:-5L"

@+1)*3')/$"#*)"()$$"-'*)&1"$%:*&)$"%K"'+K%*0#1'%+L"=<)"'+K%*0#1'%+"#C%:1"$%&'#("*)(#1'%+$"%*"
2*%&)$$)$"1<#1"/)"*)&)'3)"1<*%:,<"#+"'+1)*3')/"'$"0)-'#1)-"1<*%:,<"1<)"*)$2%+-)+16"I)"$))$"
%+(5"2#*1"%K"1<)"2'&1:*)>"#+-"/)"-%"+%1".+%/"/<#1"<)"-%)$"+%1"$))L"@+"#--'1'%+>"<)"0#5"C)"

<%(-'+,"C#&."$%0)"'+K%*0#1'%+"K%*"-'KK)*)+1"*)#$%+$LZ"

4:1"C)&#:$)"'+1)*3')/$"#*)"()$$"-'*)&1"$%:*&)$"%K"'+K%*0#1'%+>"1<)5"$:KK)*"()$$"K*%0"1<)"1/%"
2*%C()0$"%K"2#*1'&'2#1%*5"%C$)*3#1'%+"0)+1'%+)-"#C%3)6""

HL @+1)*3')/$"&#+"C)"*)&%*-)->"#+-"'+1)*3')/",:'-)$".)21"K%*"(#1)*":$)>"$%"1<#1"'+1)*3')/$"
&#+"C)"&#**')-"%:1"#,#'+>"%*"1<)"%(-"%+)$"*)'+1)*2*)1)-"C5"%1<)*"*)$)#*&<)*$L""B$.'+,"
1<)"$#0)"R:)$1'%+$"#,#'+"%K"1<)"$#0)"*)$2%+-)+1"'$"+%1"2)*K)&1"*)2('&#1'%+>"<%/)3)*L"

73)+"'K"1<)"$#0)"2)*$%+"'$"#3#'(#C()>"#+-"1<)"&%+1)Q1"<#$+Y1"&<#+,)-"$',+'K'&#+1(5>"1<)"
$'02()"K#&1"1<#1"1<)"*)$2%+-)+1".+%/$"/<#1"$<)"#+$/)*)-"(#$1"1'0)"1<)"R:)$1'%+$"/)*)"
#$.)->"#+-"<%/"1<)"%1<)*"*)$)#*&<)*"*)#&1)-"1%"1<#1"0#5"-'$1%*1"*)$:(1$L"

FL @+1)*3')/$"#($%"$:KK)*"K*%0"Y'+1)*3')/)*")KK)&1$Y"X"1<)"1)*0"%*','+#1)$"K*%0"-'$&:$$'%+$"

%K"'+1)*3')/"0)1<%-%(%,5"X"C:1"'+"$%0)"/#5$"1<)5"#*)"0%*)"3'$'C()"'+"1<)"'+1)*3')/>"#"
$'1:#1'%+"&()#*(5"-)0#*&#1)-"K*%0"Y+%*0#("('K)Y"#+-"1<)*)K%*)")#$')*"1%"1#.)"'+1%"
#&&%:+1"'+"'+1)*2*)1#1'%+"#+-"#+#(5$'$L"

B"1<'*-"%21'%+"/%:(-"<#3)"C))+"1%"$1:-5"-%&:0)+1$"#C%:1"#+-"2*%-:&)-"C5"8BA7L"=<'$"/%:(-"
<#3)"0#-)"*)2('&#1'%+"0:&<"0%*)"3'#C()>"#+-"#(("C:1"*)0%3)-"1<)"'+1)*3')/)*")KK)&1L"4:1"
2*%K)$$'%+#($"S'+"#+5"%*,#+'$#1'%+T"*#*)(5"2:1"1<)'*"()#*+'+,"#+-"%1<)*"2*#&1'&)$"%+"2#2)*>"#+-"
2*%C#C(5"+%1"#1"#(("'K"1<)$)"#*)"2*%C()0#1'&"K%*"1<)0L"=<)*)K%*)>"$:&<"#"0)1<%-"/%:(-"<#*-(5"

<#3)"C))+"3#('-L"

\#*1'&'2#1%*5"%C$)*3#1'%+"#+-"'+1)*3')/$"'+"&%0C'+#1'%+"#*)"2*%C#C(5"1<)"0%$1"'+K%*0#1'3)"
/#5"1%"$1:-5"2*#&1'&)"%K"$%&'#("()#*+'+,"X"C:1"1<)"1'0)"K*#0)"#+-"*)$%:*&)"&%+$1*#'+1$"-'-"+%1"

#((%/"K%*"2#*1'&'2#1%*5"%C$)*3#1'%+"1%"C)":+-)*1#.)+L"=<)*)K%*)>"'+1)*3')/$"#(%+)"X"
&%02()0)+1)-"/'1<"'+K%*0#1'%+"K*%0"-%&:0)+1$"X"<#3)"C))+":1'('b)-L"=<'$"'$"#&&)21#C()>"
C)&#:$)"'+1)*3')/$"#*)"X"#$"-'$&:$$)-"#C%3)"X"R:'1)"3#('-"#+-":$)K:("$%:*&)$"%K"'+K%*0#1'%+L"

2.3.a Key informant interviews 

=<)"'+1)*3')/$"2)*K%*0)-"K%*"1<'$"1<)$'$"#*)".)5"'+K%*0#+1"'+1)*3')/$L"=<'$"0)#+$"1<#1"1<)5"
#*)"()$$"$1*:&1:*)-"1<#+"Y$)0'!$1*:&1:*)-Y"'+1)*3')/$^6"=<)"R:)$1'%+$"#$.)-"#+-"1<)"%*-)*"
1<)5"#*)"#$.)-"'+"3#*5"$(',<1(5"K*%0"'+1)*3')/"1%"'+1)*3')/L"=<'$"K%*0"%K"'+1)*3')/"'$"

2#*1'&:(#*(5":$)K:("/<)+"1<)"2:*2%$)"'$"1%"&#21:*)"1<)"*)$2%+-)+1Y$"2)*$2)&1'3)"%+"1<)"'$$:)"
#1"<#+-"#$"1<%*%:,<(5"#$"2%$$'C()>"*#1<)*"1<#+":+&%3)*'+,"K#&1$L"=<#1"'$")Q#&1(5"1<)"&#$)"K%*"
1<'$"1<)$'$6"=<)"2:*2%$)"%K"1<)"'+1)*3')/$"'$"1%"1*5"1%"*)3)#("1<)"$%&'#("()#*+'+,"1<#1"'$",%'+,"%+"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Z"I)"0#5"-%"$%"K%*"%22%*1:+'$1'&"*)#$%+$"S<)"0#5"+%1"/#+1"1<)"1*:1<"1%"C)".+%/+T"X"C:1"<)"0#5"#($%"+%1"
:+-)*$1#+-"1<)"R:)$1'%+"1<)"/#5"1<)"*)$)#*&<)*"0)#+$"'1"X"1<:$>"#"$'1:#1'%+"0#5"#*'$)"/<)*)"1<)"*)$2%+-)+1"

#+$/)*$"#+%1<)*"R:)$1'%+"1<#+"1<)"*)$)#*&<)*"'$"#$.'+,L"
^"=<)"#-3#+1#,)"%K"$)0'!$1*:&1:*)-"'+1)*3')/$"'$"1<#1"#+/)*$"&#+"C)"&%02#*)->"#+-"1<:$"-'KK)*)+&)$"#+-"
$'0'(#*'1')$"C)1/))+"$1#1)0)+1$"&#+"C)"K%:+-"#+-"#+#(5$)-L"=<'$"#-3#+1#,)"'$"K%*),%+)"<)*)>"'+")Q&<#+,)"%K"
-)21<"#+-"+:#+&)L"



" H^"

'+"8BA7"/'1<"*)(#1'%+"1%"&('0#1)"&<#+,)>"#+-"1<'$"X"#$"/'(("C)"#*,:)-"(#1)*"%+"X"'$"3)*5"&(%$)(5"
('+.)-"1%"*)(#1'%+$"'+$'-)"1<)"&%00:+'15"1<#1"'$"8BA7L""

=<)"'+1)*3')/$"/)*)"&%+-:&1)-"/'1<"K'3)"0)0C)*$"%K"$1#KK"#1"1<)"8%2)+<#,)+"%KK'&)>"#+-"%+)"
8BA7"'+1)*+#1'%+#("&('0#1)"&<#+,)")Q2)*1L"B(("*)$2%+-)+1$"<#3)"#1"$%0)"2%'+1"C))+"/%*.'+,"
/'1<"2*%,*#00)"-)3)(%20)+1"#+-"'02()0)+1#1'%+"'+"8BA7L"=<%$)"*)$2%+-)+1$>"/<%"#*)"+%1"
&:**)+1(5"2*%,*#00)"&%%*-'+#1%*$>"#*)"&('0#1)"&<#+,)")Q2)*1$>"/%*.'+,"/'1<"'02()0)+1'+,"

1<)"&('0#1)"&<#+,)!$2)&'K'&"2*%M)&1$"1<#1"#*)"&:**)+1(5",%'+,"%+"'+"8BA7"?)+0#*."#+-"8BA7"
@+1)*+#1'%+#(L"=<)"0#'+"&*'1)*'%+"K%*"$)()&1'%+"%K"*)$2%+-)+1$"/#$"1<)"&%+1)+1"%K"1<)'*"/%*.>"
C:1"&#*)"/#$"1#.)+"1%"'+&(:-)"-'KK)*)+1")Q2)*')+&)"#+-"C%1<"$)Q)$L"=<:$>"1<)"$#02()"'+&(:-)$"
1<*))"0)+"#+-"1<*))"/%0)+>"#+-"*)$2%+-)+1$"/'1<"/%*.")Q2)*')+&)"'+"8BA7"*#+,'+,"K*%0"
1<)"K%:+-#1'%+"%K"1<)"?#+'$<"C*#+&<>"1%"<#3'+,"C))+")02(%5)-"()$$"1<#+"#"5)#*L"

"

;8C!D'2:6':2(,!6&5(!%(')/,!E!')(!*((,!A/2!&*!&*&#?'$6&#!A2&%(=/2F!

@+"1<)'*"-'$&:$$'%+"%K"<%/"&#$)$"&#+"&%+1*'C:1)"1%"$&')+1'K'&"#-3#+&)$"'+"2%('1'&#("$&')+&)>"
f)%*,)"g"4)++)11"SFGG^T"#*,:)"1<#1"'1"'$"'02%*1#+1"1<#1"&#$)$"#*)"Y$1*:&1:*)-Y"#+-"YK%&:$)-Y"'+"
%*-)*"1%"K#&'('1#1)"&%02#*'$%+L"=<)"&:**)+1"$1:-5"'$"+%1"#+"#11)021"1%"&%+$1*:&1"%*"1)$1"

3#*'#C()$"K%*"1<)"1)$1'+,"%K"<52%1<)$)$>"$:&<"#$"f)%*,)"g"4)++)11"2*%2%$)$>"#+-"#"&%02#*'$%+"
'$"+%1"'+$1'1:1)-L"j)1>")3)+"'+"1<)$)"&'*&:0$1#+&)$>"1<)"#:1<%*$"2%'+1"%:1"1<#1"&#$)"$1:-5"
-)$',+$"&#+"C)"'02*%3)-"C5"C)'+,"Y$1*:&1:*)-"#+-"K%&:$)-YL"Sf)%*,)"g"4)++)11"FGG^>"&<#21)*"
ZT"

B"&#$)"$1:-5"'$"Y$1*:&1:*)-Y"X"#&&%*-'+,"1%"f)%*,)"g"4)++)11"X"/<)+"'1"#$.$"#"+:0C)*"%K"
R:)$1'%+$"%K"'1$"0#1)*'#(L"=<)"R:)$1'%+$"$<%:(-"C)"K%:+-)-"'+"1<)"*)$)#*&<"%CM)&1'3)>"#+-"
$<%:(-",:'-)"1<)",#1<)*'+,"#+-"#+#(5$'$"%K")02'*'&#("0#1)*'#(L"Sf)%*,)"g"4)++)11"FGG^>"2L"[VT"

=<)"YK%&:$Y"%K"#"&#$)"$1:-5"'$"#&<')3)-"1<*%:,<"K%:+-'+,"1<)"/%*."'+"1<)%*5>"#+-"&%+$'-)*'+,"
%+(5"1<%$)"K#&)1$"%K"1<)"&#$)"1<#1"#*)"*)()3#+1"/'1<'+"1<)"1<)%*)1'&#("2)*$2)&1'3)L"=<:$>"f)%*,)"
g"4)++)11"/*'1)>"#"&#$)"&#+"&%+&)'3#C(5"C)"$1:-')-"K*%0"0#+5"-'KK)*)+1"1<)%*)1'&#("#+,()$>"

)#&<"*)3)#('+,"-'KK)*)+1"#$2)&1$L"4)'+,"&()#*"#C%:1"1<)%*5>"#+-"$1#5'+,"(%5#("1%"1<)"1<)%*)1'&#("
2)*$2)&1'3)"'$"'02%*1#+1"1<)*)K%*)>"'+"%*-)*"1%"#&<')3)"&(#*'15"#+-"K%&:$L"Sf)%*,)"g"4)++)11>"2L"
]GT"

=<)"&:**)+1"1<)$'$"#22(')$"f)%*,)"g"4)++)11Y$"#-3'&)"#C%:1"$1*:&1:*)->"K%&:$)-"&%02#*'$%+"'+"
1<)"K%((%/'+,"/#56"

@+"$)&1'%+"Z>"$)3)*#("1<)%*)1'&#("#22*%#&<)$"1%"&<#+,)"#+-"()#*+'+,"/'(("C)"-'$&:$$)->"#+-"1<)"

+))-"1%"C#$)"1<)"$1:-5"%+"$%&'#("()#*+'+,"1<)%*5"/'(("C)"#*,:)-L"=<)+>"#+"Y#+#(51'&#("
K*#0)/%*.Y"/'(("C)"&%+$1*:&1)->"C#$)-"%+"1<)"1<)%*5>"#$"/)(("#$"%+"1<)"2*%C()0"$1#1)0)+1L"

=<)"#+#(51'&#("K*#0)/%*."<#$"1<)"K%*0"%K"#"+:0C)*"%K"R:)$1'%+$"-)*'3)-"K*%0"1<)%*5>"1<#1"1<)"

)02'*'&#("/%*."'$"-)$',+)-"1%"#+$/)*L"=<:$>"1<)"'+1)*3')/",:'-)$"K%*"1<)".)5"'+K%*0#+1"
'+1)*3')/$"#*)"-)$',+)-"%+"1<)"C#$'$"%K"1<)"#+#(51'&#("K*#0)/%*.L"=<)"R:)$1'%+$"%K"1<)"
#+#(51'&#("K*#0)/%*."&#++%1"C)"2%$)-"-'*)&1(5"1%"*)$2%+-)+1$>"#$"1<)$)"/'(("+%1".+%/"1<)"
1<)%*')$"1%"/<'&<"1<)"R:)$1'%+$"#*)"1',<1(5"('+.)-L"B"$#02()"'+1)*3')/",:'-)"/'1<"'+-'&#1'%+"%K"

<%/"1<)"R:)$1'%+$"#$.)-"('+."1%"1<)"#+#(51'&#("K*#0)/%*."'$"2*)$)+1)-"'+"1<)"#22)+-'Q)$L"9))"
$)&1'%+"Z"K%*"0%*)"'+K%*0#1'%+"%+"1<)"#+#(51'&#("K*#0)/%*.L"



" H_"

@+"$)&1'%+"^"X"1<)"*)$:(1$"$)&1'%+"X"1<)")02'*'&#("0#1)*'#("/'(("C)"$:00#*'b)-"'+1%"#11)021$"#1"
#+$/)*'+,"1<)"R:)$1'%+$"%K"1<)"#+#(51'&#("K*#0)/%*.L"

=<)"#+#(5$'$"2*%3'-)-"'+"$)&1'%+"_"-'$&:$$)$"$#(')+1"2%'+1$"'+"1<)"*)$:(1$>"#+-"&%02#*)$"1<)$)"
/'1<"1<)")Q2)&1#1'%+$"%K"1<)%*5L"=<)"#+#(51'&#("K*#0)/%*."#($%"$1*:&1:*)$"1<'$"-'$&:$$'%+L"



" H["

B8!@)(/2?!
@+"1<'$"$)&1'%+>"1<)"#+#(51'&#("K*#0)/%*."K%*"1<)"1<)$'$"/'(("C)"-)3)(%2)-L"=<'$"#+#(51'&#("
K*#0)/%*."/'(("1<)+"C)"1<)"C#$'$"K%*"1<)")02'*'&#("0#1)*'#("#+-"#+#(5$'$"&#**')-"%:1"'+"1<)"

K%((%/'+,"$)&1'%+$L"

=<)"$1*:&1:*)"%K"1<'$"$)&1'%+"'$"#$"K%((%/$6"E'*$1>"1<)"&%+1)Q1$"%K"&('0#1)"&<#+,)"#+-"
-)3)(%20)+1"/'(("C)"*)3')/)->"#+-"1<)"&%++)&1'%+$"C)1/))+"1<)0")Q2(%*)-L"=<)"2:*2%$)"%K"

1<'$")Q)*&'$)"'$"1%"0#.)"&()#*"/<#1"'02('&#1'%+$"/%*.'+,"/'1<"&('0#1)"&<#+,)"&#+"C)")Q2)&1)-"
1%"<#3)"K%*"-)3)(%20)+1"2*%,*#00'+,L"

=<)"+)Q1"$1)2"1#.)+"'$"1%"-'$&:$$"1<)".'+-$"%K"()#*+'+,"#+-".+%/()-,)"0#+#,)0)+1"1<#1"&#+"C)"

)Q2)&1)-"'+"#"$'1:#1'%+"/<)*)"#"-)3)(%20)+1"%*,#+'$#1'%+"'+1),*#1)$"&('0#1)"&<#+,)"'+1%"'1$"
#&1'3'1')$>"#+-"/<'&<"1%%($"#*)"#3#'(#C()"K%*"#+#(5$'+,"1<'$".'+-"%K"()#*+'+,"2*%&)$$)$L"@1"'$"
&%+&(:-)-"1<#1"1<)"0%-)($"2*%3'-)-"K%*"1<)"#+#(5$'$"#+-"2*%0%1'%+"%K"&<#+,)"'+"C:$'+)$$"
%*,#+'$#1'%+$"#*)"+%1"C*%#-")+%:,<"1%")+#C()"&%02*)<)+$'3)"#+#(5$'$"%K"#(("1<)"#$2)&1$"%K"

()#*+'+,"1<#1"1<)"&#$)"%K"&('0#1)"&<#+,)"#+-"-)3)(%20)+1"2*%,*#00'+,"'$")Q2)&1)-"1%"
&%+1#'+L"

U)"1<)*)K%*)"0%3)"%+"1%")Q2(%*)"1<)"1<)%*')$"%K".+%/'+,>"()#*+'+,"#+-"%*,#+'$#1'%+"2*%2%$)-"

C5"E(53CM)*,"#+-"U)+,)*L"=<)$)"1/%"1<)%*')$"#*)"2*)$)+1)-"#+-"-'$&:$$)-"'+"$%0)"-)1#'(>"
1<%:,<"+)'1<)*"%K"1<)0"C)(%+,$"1%"#"-)3)(%20)+1"*)$)#*&<"1*#-'1'%+L"4:1"1<'$")02<#$'$"'$"
M:$1'K')->"#$"1<)"#:1<%*$"%KK)*"'02%*1#+1"1<)%*)1'&#("2)*$2)&1'3)$>"/<'&<"$:22(5"1<)"0#'+"2#*1"
%K"1<)"C#$'$"K%*"1<)"#+#(51'&#("K*#0)/%*."2*)$)+1)-L"

=<)"&<#21)*")+-$"C5"-)$&*'C'+,"1<)"#+#(51'&#("K*#0)/%*.>"#+-"-'$&:$$'+,"<%/"'1"/'(("C)":$)-"
'+"1<)"*)$:(1$"#+-"#+#(5$'$"$)&1'%+$L"

"

B87!@)(!6#$%&'(!6)&*+(!E!,(.(#/0%(*'!*(G:5!

@+"1<)"K%((%/'+,>"&('0#1)"&<#+,)>"-)3)(%20)+1>"#+-"1<)"'+1)**)(#1'%+$"C)1/))+"1<)0"/'(("C)"
*)3')/)-L"B"$2)&'#("K%&:$"/'(("C)"#/#*-)-"1%"/#5$"'+"/<'&<"&('0#1)"&<#+,)"#(1)*$"X"%*"'$"
2)*&)'3)-"1%"#(1)*"X"-)3)(%20)+1"2*%,*#00'+,L"

3.1.a Climate change 

=<'$"$:C!$)&1'%+"-)$&*'C)$"1<)"&%+1)Q1"%K"&('0#1)"&<#+,)L"@1"#'0$"'$"1%",'3)"1<)"*)#-)*"#+"
%3)*3')/"%3)*"1<)"&:**)+1"$1#1)"%K"1<)"&('0#1)"&<#+,)"-)C#1)"#+-"2%('&5>"#+-"1<%$)"&%+!
$)R:)+&)$"1<#1"&#+"*)#$%+#C(5"C)")Q2)&1)-"%K"&('0#1)"&<#+,)"/'1<"*),#*-"1%"-)3)(%20)+1"

2*%,*#00'+,L"

"

"

"



" H]"

8!$'&$(42%6'"1'.427(%$'.!(*3$"
?:*'+,"1<)"(#$1"1)+"1%"1/)+15"5)#*$>"<:0#+!'+-:&)-"&('0#1)"&<#+,)"<#$"0%3)-":2"1<)"#,)+-#"
%K"'+1)*+#1'%+#("#+-"+#1'%+#("2%('1'&$L"=<)"Y,*))+<%:$)")KK)&1Y_"/#$"#-3#+&)-"#$"#"$&')+1'K'&"
1<)%*5"0%*)"1<#+"#"<:+-*)-"5)#*$"#,%>"C:1"<#$"%+(5"*)&)+1(5"&%0)"1%"C)"/'-)(5"#&&)21)-"#$"#"

$&')+1'K'&"K#&1L"

=<#1"1<)"%C$)*3)-"&('0#1'&"&<#+,)$"X")L,L"#+"#3)*#,)"%K"#C%:1"G>]_"-),*))$"8)($':$"*'$)"'+"

1)02)*#1:*)"$'+&)"2*)!'+-:$1*'#("1'0)"X"#*)"&#:$)-"C5"<:0#+")0'$$'%+$"%K",*))+<%:$)",#$$)$"
'$"%+(5"$(',<1(5"0%*)"&%+1*%3)*$'#(L"B"3#$1"0#M%*'15"%K"$&')+1'$1$"'+"1<)"K')(-"#,*))"1<#1"1<)"
&:**)+1"#&&)()*#1)-"&('0#1)"&<#+,)"'$"X"#1"()#$1"1%"#"3)*5"(#*,)")Q1)+1"X"0#+!0#-)L"S@\88"FGG]6"
^BA"9:00#*5"K%*"2%('&5"0#.)*$>"2L"_T"

8:**)+1(5>"1<)"@\88Y$"E%:*1<"B$$)$$0)+1"A)2%*1"S^BAT"K%*0$"1<)"C#$'$"K%*"0:&<"-)&'$'%+!
0#.'+,"#+-"&('0#1)"&<#+,)"-)C#1)L"9'+&)"1<'$"*)2%*1"/#$"2:C('$<)->"0#+5"0%*)"$&')+1'K'&"
*)$:(1$"%+"&('0#1)"&<#+,)"2*%M)&1'%+$"<#3)"C))+"2:C('$<)-L"=<)$)"*)$:(1$"<#3)"#(0%$1"
)Q&(:$'3)(5"'+-'&#1)-"1<#1"0%*)"$)3)*)"'02#&1$"1<#+"2*)-'&1)-"C5"1<)"@\88"#*)"1%"C)")Q2)&1)-L"

SD+'3)*$'15"%K"8%2)+<#,)+"FGGV>"2L"WT"

"f'3)+"1<'$",)+)*#("-'*)&1'%+"%K"-'$&%3)*5"'+"&('0#1)"&<#+,)"$&')+&)>"'1"'$"$#K)"1%"1#.)"1<)"

&%+&(:$'%+$"%K"1<)"^BA"#$"*)#-"X"'1"$))0$"1%"C)"0:&<"0%*)"('.)(5"1<#1"1<)$)"&%+&(:$'%+$"
:+-)*)$1'0#1)"1<)"&%+$)R:)+&)$"%K"&:**)+1"&#*C%+")0'$$'%+$"1<#+"1<#1"1<)5"%3)*)$1'0#1)"
1<)0L"=<'$"0)#+$"1<#1"1<)"2'&1:*)"%K"&('0#1)"&<#+,)"2#'+1)-"<)*)"*)2*)$)+1$"/<#1"%+)"&#+"
*)#$%+#C(5")Q2)&1"/'(("(%'4$(0%"<#22)+>"#+-"/)"&#+"1<)*)K%*)"C)"*#1<)*"&)*1#'+"1<#1"/)"#*)"#1"
()#$1",%'+,"1%"<#3)"1%"#(1)*"2*#&1'&)$"#&&%*-'+,"1%"1<)$)"&<#+,)$L""

8!$'9"42.6'."*%$)%"
73)+"/'1<")KK)&1'3)"0'1',#1'%+["0)#$:*)$"1<#1"$:&&))-$"'+"$1#(('+,"#+->"'+"1<)"(%+,)*"*:+>"

*)3)*$'+,"1<)"&:**)+1"*'$)"'+")0'$$'%+$"#+-"$1%&.$"%K",*))+<%:$)",#$$)$>"'1"'$"('.)(5"1<#1"1<)"
,(%C#("0)#+"1)02)*#1:*)"/'(("<#3)"*'$)+"F"-),*))$"8)($':$"&%02#*)-"1%"2*)!'+-:$1*'#("1'0)$"
C5"1<)")+-"%K"1<)"FH$1"&)+1:*5L"E%*"#+")Q#02()>"1<)"7D"<#$"1<)"F"-),*))$"1#*,)1"#$"1<)"#'0"%K"
'1$"&('0#1)"2%('&5>"#+-"'1"<#$"C))+"#&&)21)-"#$"1<)"1#*,)1"K%*"#+"'+1)*+#1'%+#("#,*))0)+1"
S7:*%2)#+"8%00'$$'%+"FGHGh"DcE888"FGHGT'

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

_"B"&(#*'K'&#1'%+"K%*"1<%$)"/<%"#*)"+%1"K#0'('#*"/'1<"1<)",*))+<%:$)")KK)&16"=<'$")KK)&1"%&&:*$"C)&#:$)",*))+<%:$)"

,#$$)$"$:&<"#$"&#*C%+"-'%Q'-)"<#3)"#"2#*1'&:(#*")KK)&1"'+"1<)"#10%$2<)*)6"f*))+<%:$)",#$$)$"*)K()&1"<)#1>"/<'()"

1<)5"()1")+)*,5"'+"1<)"K%*0"%K"3'$'C()"(',<1"2#$$L"=<)")#*1<"*)&)'3)$")+)*,5"K*%0"1<)"$:+"'+"1<)"K%*0"%K"(',<1"S$<%*1"
/#3)"()+,1<TL"U<)+"1<'$"(',<1"<'1$"1<)"-#*."$:*K#&)"%K"1<)")#*1<>"$%0)"%K"'1"'$"1*#+$K%*0)-"1%"<)#1L"9%0)"%K"1<)"

<)#1"'$"*)K()&1)-"C#&."'+1%"$2#&)>"1<*%:,<"1<)"#10%$2<)*)L"4:1"'+"1<)"#10%$2<)*)>"$%0)"%K"1<)"<)#1"'$"*)K()&1)-"

C#&."1%")#*1<"C5",*))+<%:$)",#$$)$L"=<'$")KK)&1"'$"+#1:*#(>"#+-"K:+&1'%+$"0:&<"('.)"1<)",(#$$"2#+)$"'+"#"
,*))+<%:$)"S<)+&)"1<)"1)*0"Y,*))+<%:$)")KK)&1YTL"=<)"#C'('15"%K"1<)"#10%$2<)*)"1%"*)1#'+"<)#1"'$")$$)+1'#("K%*"('K)"

%+"7#*1<"#$"/)".+%/"'1L"4:1"<:0#+"#&1'3'1')$"#*)"&#:$'+,"'+&*)#$'+,")0'$$'%+$"&#*C%+"-'%Q'-)"#+-"%1<)*"

,*))+<%:$)",#$$)$>"#+-"#$"1<)$)",#$$)$"*)0#'+"#"(%+,"1'0)"'+"1<)"#10%$2<)*)>"S&#*C%+"-'%Q'-)"(#$1$"#C%:1"HGG"
5)#*$"%+"#3)*#,)TL"=<'$")R:#($"1%"2:11'+,"1<)*0%"2#+)$"'+"5%:*",*))+<%:$)>"#+-",*#-:#((5"'+&*)#$'+,"1<)'*"

'+$:(#1'%+")KK)&1"%3)*"1'0)L"=<)"1)02)*#1:*)"'+"1<)",*))+<%:$)"*'$)$>"#+-"'+"1<)")+-"1<'$"0#5"3)*5"/)(("-#0#,)"

1<)"3)*5"2(#+1$"5%:"/'$<)-"1%",*%/"1<)*)L"@+"1<)"$#0)"/#5>"'+&*)#$'+,")0'$$'%+$>"()#-'+,"1%"'+&*)#$'+,"$1%&.$"%K"

,*))+<%:$)",#$$)$"'+"1<)"#10%$2<)*)"1<*)#1)+$"('K)"&%+-'1'%+$"%+")#*1<"'+"1<)"(%+,"*:+L"S9))")L,L"@\88"FGG]"K%*"
0%*)"-)1#'($"%+"&('0#1)"&<#+,)"#+-"'1$")KK)&1$T"
["@+"&('0#1)"&<#+,)"M#*,%+>"Y0'1',#1'%+Y"'$":$)-"1%"-)+%1)"#11)021$"1%"*)0%3)"1<)"2*%C()0"X"1<#1"'$>"*)-:&)"
,*))+<%:$)",#$")0'$$'%+$L"eB-#21#1'%+Y"'$":$)-"#C%:1")KK%*1$"1%"&:$<'%+"$%&')1')$"#,#'+$1"1<)"'02#&1L"



" HW"

=<)"*)#$%+"K%*"1<)"#-%21'%+"%K"1<)"F"-),*))$"1#*,)1"'$"1<#1"1<)"@\88"<#$"&%+&(:-)-"1<#1"
1)02)*#1:*)"*'$)"#C%3)"1<'$"()3)(",*)#1(5"'+&*)#$)$"1<)"*'$."%K"-#+,)*%:$>"+%+!*)3)*$'C()"
'02#&1$"#+-"2%$'1'3)"K))-C#&."(%%2$"'+"1<)"&('0#1)"$5$1)0L"S@\88"FGG]"Uf"@@"9:00#*5"K%*"
2%('&5"0#.)*$>"2L"H]T"4:1"#+"'+&*)#$)"'+",(%C#("1)02)*#1:*)"%K"F"-),*))$"X")3)+"'K"'1"-%)$"+%1"

1*',,)*"'**)3)*$'C()"2*%&)$$)$"X"/'(("'02#&1"-)3)(%20)+1")KK%*1$"#+-"*)$:(1$"'+"-'KK)*)+1"/#5$L"

:427(%$'.!(*3$'9&$+2.%2"*0"

@+"$<%*1>"#"*'$)"'+",(%C#("0)#+"1)02)*#1:*)"%K"F"-),*))$"'$")Q2)&1)-"1%"'02#&1"/)#1<)*"
2#11)*+$"#&*%$$"1<)",(%C)>"$<'K1'+,"&('0#1'&"*),'0)$>"'+&*)#$'+,"3#*'#C'('15>"#+-"-)&*)#$'+,"
2*)-'&1#C'('156"

9%0)"*),'%+$"#*)")Q2)&1)-"1%"C)&%0)"-*')*>"/<'()"%1<)*$"#*)")Q2)&1)-"1%")Q2)*')+&)"
'+&*)#$'+,"*#'+K#((L"=<)"-*5)*"&('0#1)"'$")Q2)&1)-"1%"<'1"2#*1'&:(#*(5"<#*-"'+"1<)"#(*)#-5"/#1)*"
$1*)$$)-"#*)#$"%K"9#<)("#+-"9%:1<)*+"BK*'&#L"@+&*)#$'+,"2*)&'2'1#1'%+"'+"9%:1<!7#$1"B$'#"#+-"
&)+1*#("BK*'&#"0#5"&#:$)"2*%C()0$"'+"1<)$)"#(*)#-5!/)1"#*)#$L"8<#+,)$"'+"1)02)*#1:*)"#+-"
2*)&'2'1#1'%+"0#5"C)"2%$'1'3)"%*"+),#1'3)"K%*")&%$5$1)0$"#+-"2*'0#*5"2*%-:&1'%+"'+"#+5",'3)+"

#*)#L"4:1"'+"-)3)(%2'+,"&%:+1*')$>"1<)"%3)*#(("'02#&1"%K"&('0#1)"&<#+,)"%+"K%%-"2*%-:&1'%+"'$"
2*)-'&1)-"1%"C)"%3)*/<)(0'+,(5"+),#1'3)L"S@\88"FGG]"Uf@@>"2L"FW^T"

@+"$%0)"'+$1#+&)$>"1<)"+)/"&('0#1)"0#5"*)$)0C()"1<)"<'$1%*'&"&('0#1)"%K"%1<)*"*),'%+$>"#+-"
)Q2)*')+&)"K*%0"$%0)"#*)#$"0#5"1<)*)K%*)"C)":$)K:("K%*"%1<)*$L"@+"%1<)*"'+$1#+&)$>"1<)"&%0'+,"
&('0#1)"0#5"C)")+1'*)(5"+)/>"#+-"+)/"('3)('<%%-$"0#5"<#3)"1%"C)"C#$)-"%+"*)$)#*&<"#+-"
'++%3#1'%+")+1'*)(5L"S??Ac"FGHGT]"

73)+"0%*)"$)3)*)>"2)*<#2$>"1<#+"1<)"#C$%(:1)"&<#+,)$"'+"1)02)*#1:*)"#+-"2*)&'2'1#1'%+>"'$"1<)"
)Q2)&1)-"'+&*)#$)"'+"3#*'#C'('15L"d#*'#C'('15"$<%:(-"C)":+-)*$1%%-"'+"1/%"/#5$6"E'*$1(5>"1<)"
3#*'#1'%+"C)1/))+"5)#*$"'$")Q2)&1)-"1%"'+&*)#$)>"%*"X"'+"%1<)*"/%*-$"X")Q1*)0)"/)#1<)*")3)+1$"

#+-"&%+-'1'%+$"#*)")Q2)&1)-"1%"C)&%0)"0%*)"+:0)*%:$L"9)&%+-(5>")Q1*)0)"&%+-'1'%+$"#*)"
)Q2)&1)-"1%"C)&%0)"0%*)")Q1*)0)6"91%*0$"#*)")Q2)&1)-"1%"C)&%0)"$1*%+,)*>"-*5"$2)(($"-*')*>"
#+-"$%"%+L"S@\88"FGG]"Uf@@>"2L"FW^T"

=<)"1<'*-"2*%C()0"#*'$)$"K*%0"1<)"%1<)*"1/%L"8<#+,)-"&%+-'1'%+$"#+-"'+&*)#$)-"3#*'#1'%+"
()#-$"1%"-)&*)#$'+,"2*)-'&1#C'('15"%K"/)#1<)*"2#11)*+$"'+"1<)"0'--()"#+-"(%+,"1)*0"K%*)&#$1$6"
U<)+"'+3)$1'+,"'+"'+K*#$1*:&1:*)>"2%('&5"0#.)*$"#+-")+,'+))*$"&#+"+%"(%+,)*"#$$:0)"1<#1"
&('0#1'&"&%+-'1'%+$"/'(("C)"1<)"$#0)"'+"1/)+15"5)#*$>"#+-"%K1)+"1<)5"&#++%1",)1"K%*)&#$1$"1<#1"

#*)"#+5/<)*)"+)#*"2*)&'$)"X"1<'$"'$")$2)&'#((5"#"2*%C()0"'+"BK*'&#"#+-"%1<)*":+-)*!-)3)(%2)-"
*),'%+$>"/<)*)"/)#1<)*"%C$)*3#1'%+$"#+-"*),'%+#("0%-)($"-%"+%1"<#3)"1'0)"$)*')$"%K"0%*)"
1<#+"#"<:+-*)-"5)#*$>"$:&<"#$"'$"1<)"&#$)"'+"7:*%2)"#+-"c%*1<"B0)*'&#L"9'0'(#*(5>"(%&#("
.+%/()-,)"%+"/<)+"1%"2(#+1"/<#1"0#5"C)&%0)"0'$()#-'+,"#$"2#11)*+$"&<#+,)>"#+-"K#*0)*$"
0#5"C)"()K1"/'1<%:1"$)#$%+#("K%*)&#$1$>"#+-"1<)*)K%*)":+#C()"1%"2(#+>"#+-"1%"1#.)"#22*%2*'#1)"

2*)&#:1'%+$L"Sk')*3%,)("g"a2)*)"FGHG>"2LHT"

B(("'+"#((>"&('0#1)"&<#+,)"2%$)$"#"*#+,)"%K"-'KK)*)+1"&<#(()+,)$"1%"<:0#+$"#+-"1<)'*"('3)('<%%-$L"
=<)"0#,+'1:-)"%K"1<)$)"&<#(()+,)$"-)2)+-$"3)*5"0:&<"%+"/<'&<",*))+<%:$)",#$")0'$$'%+"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

]"??Ac"'$"#"?#+'$<"*)$)#*&<"+)1/%*."%+"-)3)(%20)+1L"=%,)1<)*"/'1<"?#+'$<"U#1)*"E%*:0>"??Ac"<%$1)-"#"
&%+K)*)+&)"%+"&('0#1)"&<#+,)"#+-"-)3)(%20)+1"2%('&5"K%*"?Bc@?B"'+"c%3)0C)*"FGHGL"=<)"*)K)*)+&)"('+.$"1%"1<)"

&%+K)*)+&)"/)C$'1)>"C:1"1<)"#:1<%*Y$"%/+"+%1)$"%K"1<)"&%+K)*)+&)"/)*)"#($%"C#$'$"K%*"$%0)"%K"1<)"$1#1)0)+1$"
0#-)L"



" HV"

$&)+#*'%"/)"&<%%$)"1%"*)#('b)6"@K")0'$$'%+$"#*)"&:*C)-"K#$1>"#+-"$1%*)$"%K",*))+<%:$)",#$$)$"'+"
1<)"#10%$2<)*)"#*)".)21"0%-)$1>"'02#&1$"#*)")Q2)&1)-"1%"C)"0%-)$1"1%%L"@K"/)"K#'("1%"*)-:&)"
)0'$$'%+$>"#+-"&%+&)+1*#1'%+$"1<)*)K%*)"*'$)"-*#0#1'&#((5>"1<)"'02#&1$"#*)")Q2)&1)-"1%"C)"
-*#0#1'&L"S@\88"FGG]"Uf@"9:00#*5"K%*"2%('&50#.)*$>"2L"HF!HZT"

"

3.1.b Development 

=<)"$:C!$)&1'%+"%+"-)3)(%20)+1"'$"'+&(:-)-"1%"%:1('+)"1<)"&:**)+1"0#'+$1*)#0"-)3)(%20)+1"
2*#&1'&)L"@1",'3)$"#",)+)*#("%3)*3')/"%3)*6"

! =<)"&:**)+1",%#($"%K"-)3)(%20)+1"#$$'$1#+&)"#$"K%*0:(#1)-"C5"1<)"#&1%*$"'+3%(3)-"
! =<)"&:**)+1"$1#1:$"%K"K:(K'(0)+1"%K"1<)$)",%#($"
! 9%0)"%K"1<)"&:**)+1"&<#(()+,)$"'+"-)3)(%20)+1"#$$'$1#+&)"

@1"'$"+%1"1<)"#0C'1'%+"<)*)"1%",'3)"#"&%02()1)"2'&1:*)>"'+&(:-'+,"#(("+:#+&)$"#3#'(#C()"X"1<#1"
/%:(-"C)"/)(("C)5%+-"1<)"$&%2)"%K"1<'$"*)2%*1L"@+$1)#->"1<)"#'0"'$"1%"2*%3'-)"1<)"&%+1)Q1"K%*"
1<)"-'$&:$$'%+"%K"1<)"&('0#1)"&<#+,)"X"-)3)(%20)+1"+)Q:$"-'$&:$$)-"C)(%/L"

:5&&$*%'+$;$4"97$*%'"-<$.%2;$0"
@+"FGGG>"/%*(-"()#-)*$")+-%*$)-"1<)";'(()++':0"?)3)(%20)+1"f%#($"S;?f$T>"/<'&<"
)+&%02#$$"1<)"-)3)(%20)+1"%CM)&1'3)$"%K"0%$1"2*%,*#00)$"#+-"2*%M)&1$"#1"2*)$)+1"SDc!fB"
FGHGh"7#$1)*(5"FGGV>"2L"F[TL"=<)";?f$"#*)"K%*0:(#1)-"#$",(%C#("1#*,)1$>"C:1"<#3)"1%"$%0)"

-),*))"#($%"C))+"1*#+$K)**)-"1%"*),'%+#("#+-"+#1'%+#("()3)($L"=<)")',<1";?f$")+&%02#$$"0%$1"
'$$:)$":$:#((5"&%++)&1)-"1%"-)3)(%20)+1"SDc?\"FGHGT6"

HL 7*#-'&#1)"2%3)*15"#+-"<:+,)*"
FL B&<')3)":+'3)*$#(")-:&#1'%+"
ZL \*%0%1)",)+-)*")R:#('15"
^L A)-:&)"&<'(-"0%*1#('15"
_L @02*%3)"0#1)*+#("<)#(1<"

[L 8%0C#1"I@d"J"B@?9>"0#(#*'#"#+-"%1<)*"-'$)#$)$"
]L 7+$:*)")+3'*%+0)+1#("$:$1#'+#C'('15"
WL ?)3)(%2"#"f(%C#("\#*1+)*$<'2"K%*"?)3)(%20)+1"

?'KK)*)+1"-%+%*$")02<#$'$)"$%0)"#$2)&1$>"%*"'+&(:-)"$%0)"#$2)&1$"1<#1"#*)"+%1"2#*1"%K"1<)"
;?f$L"9%0)"&*'1'&'$)"1<)";?f$>"$#5'+,"1<#1"1<)5"&#++%1"C)"0)1"'+"&)*1#'+"*),'%+$>")L,L"1<#1"
1<)5"#*)"<)#3'(5"$.)/)-"#,#'+$1"BK*'&#>"#+-"1<#1"1<)5"1<)*)C5"*'$."*)-:&'+,"<%2)"#+-"
)+1<:$'#$0>"#$"K#'(:*)"'$")+$:*)-"C5"-)$',+"S7#$1)*(5"FGGVTL"j)1>"1<)";?f$"&#+"$1'(("C)"$#'-"1%"

$)1"1<)"#,)+-#"K%*"-)3)(%20)+1"#'-"%CM)&1'3)$"1%-#5L""

B"+)/"?#+'$<"-)3)(%20)+1"#'-"2%('&5"/#$"2#$$)-"'+"l:+)"FGHGL"=<)"+)/"2%('&5"<#$"#"
2#*1'&:(#*"K%&:$"%+",*%/1<>"K*))-%0"#+-"<:0#+"*',<1$L"4:1"'1"*)K)*$"$2)&'K'&#((5"1%"1<)";?f$"

#$"1<)"K*#0)/%*."/'1<'+"/<'&<"'1"%2)*#1)$>"#+-"'1"<#$"$)3)*#("%K"1<)";?f$"#$"$2)&'K'&"1#*,)1"



" FG"

#*)#$"#+-"%CM)&1'3)$"S\%3)*15"*)-:&1'%+>",)+-)*")R:#('15>"$:$1#'+#C'('15"#+-"'+1)*+#1'%+#("
&%%2)*#1'%+TL"S?Bc@?B"FGHGCTW"

=<'$"$1*#1),5"'$"#",%%-")Q#02()"%K"<%/"1<)";?f$"#*)":$)-"1%",#'+"&%00%+"K%&:$"'+"1<)"
-)3)(%20)+1"#$$'$1#+&)>"C:1"1<#1"1<)5"-%"+%1"-)1)*0'+)"-%+%*$Y"K%&:$"#+-"2)*$2)&1'3)$L"

:5&&$*%'+$;$4"97$*%'.!(44$*3$0'

=<*))"&:**)+1"&<#(()+,)$"1%"-)3)(%20)+1"#$$'$1#+&)"/'(("C)"*)3')/)-"<)*)6"B'-")KK)&1'3)+)$$>"
#'-"&%00'10)+1$"#+-"'+1)**)(#1)-"&*'$)$L"

@+"FGG_"#+"'+1)*+#1'%+#("#,)+-#"K%*"-)3)(%20)+1"#'-")KK)&1'3)+)$$"/#$"#-%21)-6"=<)"\#*'$"

?)&(#*#1'%+L"=<)"-)&(#*#1'%+"#+$/)*)-"1%",*%/'+,"&#(($"K%*"<#*0%+'b#1'%+"%K"#'->"#+-"#"
*)-:&1'%+"%K"1<)"C:*)#:&*#1'&"*:()$"$:**%:+-'+,"'1L"B$"'$"$#'-"'+"1<)"\#*'$"?)&(#*#1'%+6"N#'-"
)KK)&1'3)+)$$"0:$1"'+&*)#$)"$',+'K'&#+1(5"#$"/)(("1%"$:22%*1"2#*1+)*"&%:+1*5")KK%*1$"1%"
$1*)+,1<)+",%3)*+#+&)"#+-"'02*%3)"-)3)(%20)+1"2)*K%*0#+&)LN"Sa78?"FGGWCTL"

=<)"B&&*#"B,)+-#"K%*"B&1'%+"'+"FGGW"K%((%/)-":2"%+"1<)"\#*'$"?)&(#*#1'%+>"#+-"#($%"$1*)$$'+,"
1<)"+))-"K%*"<#*0%+'b#1'%+"%K"*:()$"#+-"*),:(#1'%+$"'+$1'1:1)-"C5"-%+%*"%*,#+'b#1'%+$"#$"/)(("
#$"*)&)'3'+,"&%:+1*')$L"I#*0%+'b#1'%+")KK%*1$"#+-"#'-")KK)&1'3)+)$$"'$"<',<"%+"1<)"#,)+-#"%K"

-%+%*$"#+-"'02()0)+1'+,"#,)+&')$>"#$"*)K()&1)-"K%*")Q#02()"C5"1<)"Ya+)"DcY"#22*%#&<"C)'+,"
2:*$:)-"'+"1<)"Dc"$5$1)0"SDc?f"FGHGTL"I#*0%+'b#1'%+"'$"#($%"2:*$:)-"'+"?Bc@?B>"/<)*)"
&%00%+"a78?",:'-)('+)$"#*)"2*%0'+)+1"'+"&('0#1)"/%*."S?Bc@?B"FGHG#>"2)*$%+#("
&%00:+'&#1'%+TLV"

?:*'+,"1<)"(#$1"FG"5)#*$>"0#+5"2()-,)$>"&%00'10)+1$"#+-"1#*,)1$"K%*"a?B"#+-"%1<)*"K%*0$"%K"
#$$'$1#+&)"<#3)"C))+"#C:+-#+1L"c%1"0#+5"%K"1<)0"<#3)"C))+"K:(K'(()-"X"C)"'1"1<)"%3)*#(("G>]"m"
%K"f?\"1#*,)1"K%*"a?B"%*"2()-,)$"K%*"#$$'$1#+&)"'+"&%++)&1'%+"/'1<"$2)&'K'&"&#1#$1*%2<)$"%*"

'$$:)$L"9%0)1'0)$"1<'$"$<%*1K#(("<#$"C))+"-)K)+-)-"/'1<"*)K)*)+&)"1%"1<)"2*%C()0$"/'1<"#'-"
)KK)&1'3)+)$$"0)+1'%+)-"#C%3)6"eU<#1"'$"*)#((5"+))-)-"'$"+%1"0%*)"#'->"C:1"C)11)*"#'-LY"a*"'1"
<#$"C))+"#*,:)-"1<#1"1<)"&#2#&'15"K%*"2*%&)$$'+,"(#*,)"#0%:+1$"%K"*)$%:*&)$"'$"+%1"2*)$)+1"'+"
*)&'2')+1"&%:+1*')$>"$%"1<#1"&#2#&'15"C:'(-'+,"<#$"1%"C)"&#**')-"%:1"K'*$1L"7#&<"%K"1<)$)"

#*,:0)+1$"&#+"C)"&<#(()+,)->"#+-"1<)5"0#5"<%(-"$%0)"1*:1<L"4:1"'1"'$"-%:C1()$$(5"1*:)"1<#1"1<)"
:+K:(K'(()-"2*%0'$)$"<#3)"()K1"#"e1*:$1",#2Y"C)1/))+"-%+%*"#+-"*)&'2')+1"&%:+1*')$>"/<'&<"<#$"
<#-"#+"'02#&1"%+"'+1)*+#1'%+#("&%%2)*#1'%+"#($%"'+"%1<)*"K')(-$L"S88?"FGGV>"2L"W!HHT"

;%C'('b'+,"1<)"K:+-$"2()-,)-"<#$"C))+"0#-)"0%*)"-'KK'&:(1"C5"1<)"K'+#+&'#("&*'$'$L"9%0)"a?B"
<#$"C))+"$:22()0)+1)-"C5"1<)"0%C'('b#1'%+"%K"2*'3#1)"K:+-$>"C:1"1<'$"0#5"*)'+K%*&)"1<)"
2*%C()0$"%K"<#*0%+'b#1'%+"#+-"#'-")KK)&1'3)+)$$"1%:&<)-":2%+"#C%3)L"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

W"a+)"0',<1"#*,:)"1<#1"?Bc@?B"/%:(-"<#3)"C))+"#+")3)+"0%*)"&)+1*#("#+-"'02%*1#+1"&#$)"'+"1<)"?#+'$<"&%+1)Q1"
1<#+"'$"8BA7L"4:1"?Bc@?B"<#$"%+(5"M:$1"C),:+"K%*0:(#1'+,"1<)"$1*#1),'&"2(#+$"%+"&('0#1)"&<#+,)"#K1)*"1<)"+)/"
-)3)(%20)+1"#'-"2%('&5"0)+1'%+)-"/#$"#-%21)-L"?Bc@?B"0#5"1<)*)K%*)"C)"#"3)*5"'+1)*)$1'+,"&#$)"1%"'+3)$1',#1)"

'+"%*-)*"1%"&%02#*)"1<)"2*%&)$$)$"/'1<"1<%$)"K%:+-"'+"8BA7>"C:1"#1"2*)$)+1"()$$"0#1)*'#("'$"#3#'(#C()"K%*"?Bc@?B"

1<#+"K%*"8BA7>"0#.'+,"8BA7"1<)"C)$1"$:'1)-"&#$)"K%*")Q2(%*#1'%+"%K"1<)"1%2'&L"S?Bc@?B"FGHG>"2)*$%+#("

&%00:+'&#1'%+T"
V"=<)*)"#*)"%1<)*"#$2)&1$"%K"1<)"\#*'$"?)&(#*#1'%+"#+-"B&&*#"B,)+-#"K%*"B&1'%+>"'+&(:-'+,"%/+)*$<'2"#+-"Y0:1:#("
#&&%:+1#C'('15Y"C:1"#(("1<)")()0)+1$"%K"1<)$)"2#2)*$"K%&:$"%+"#'-")KK)&1'3)+)$$>",%3)*+#+&)"S'+"&%:+1*')$"#+-"
%*,#+'$#1'%+$T"#+-"$%0)"K%*0"%K"#(',+0)+1"%K"#22*%#&<)$>"2*'%*'1')$"#+-"2:*2%$)$L"Sa78?"FGGWCT"



" FH"

=<)"&%+&)21"%K"'+1)**)(#1)-"&*'$)$"<#$"C))+"*)&:**)+1"'+"1<)"2#$1"K)/"5)#*$L"=<)"-5+#0'&$"%K"
K%%-"2*'&)$>"&('0#1)"&<#+,)>")&%+%0'&"&*'$'$>")+)*,5"2*'&)$"#+-")&%$5$1)0$"-),*#-#1'%+"<#$"
C))+"2%*1*#5)-"#$"#1"%+&)"1<)"0%$1"-#:+1'+,"1#$."1<#1"<:0#+.'+-"<#$")3)*"K#&)->"#+-"#"
/'+-%/"%K"%22%*1:+'15"K%*"1<)"*)1<'+.'+,"%K")+1'*)"$5$1)0$"#+-"#"&<#+,)"'+"1<)"-'*)&1'%+"%K"

$:$1#'+#C()"-)3)(%20)+1"#1"0#+5"-'KK)*)+1"()3)($L"S;#+-#,";%*,)+"FGGVT"

3.1.c The climate change – development nexus 
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3.2.a Climate of change in the development sector 
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3.2.b Organizational change – private sector perspectives 
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3.2.c Implications for the analytical framework 
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4.8.a New enterprises 
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4.8.b Change in existing enterprises and changing priorities 
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K'';,+-!&;9)1'9!.+!42,7)1'!4F)+-'!)+9!

)9);1)1,.+!H+./2'9-'!

>'*%.+)2!+'1/.*H!AB!>*.-*)77'!6..*9,+)1.*%!

I';.*1%!P!E*,'C%!AB!>*.-*)77'!6..*9,+)1.*%!

>?66@!AB!>*.-*)77'!6..*9,+)1.*%!

6.77&+,15!.C!>*)41,4'OQ!

3.!C,+9!/)5%!1.!!4.++'41!2.4)2!)+9!%4,'+1,C,4!

H+./2'9-'!,+!1F'!)*')!.C!42,7)1'!4F)+-'!

! 6'+1*'!.C!?D;'*1,%'!AB!E*.)925!

3.!&%'!H+./2'9-'!C*.7!42,7)1'!4F)+-'!

%4,'+4'!,+!6:I?R%!/.*H!

I'%')*4F!)+9!'+<,*.+7'+1!.*-=!AB!6:I?!%1)CC! 6'+1*'!.C!?D;'*1,%'!AB!6:I?!%1)CC!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

OQ!3F'!2')*+,+-!,%!'D;'41'9!1.!-.!.+!E'1/''+!7'7E'*%!.C!1F'!4.77&+,15!.C!;*)41,4'!



! "#!

4.11.a Points of interest in the matrix 

!

"#$!%&'$!&(!)*++,!
$%!&'(!)*!%**(!+(!,')-*!./012!34556!7!,8*!&-+9',*!&8'(:*!(*,;<=>!+(!5$?4!7!@-'A%!'(!
+9@<=,'(,!=<-*!+(!,8*!@=*%*(,!%A%,*9!<B!C+%%*9+(',+(:!>(<;-*C:*!'(C!C=+D+(:!-*'=(+(:!+(!
5$?4!EF2!G2!.H/!I,!+%!@*=&*+D*C!'%!&*(,='-!,<!,8*!&J==*(,!%A%,*9!'%!;*--!)A!,8<%*!=*%@<(C*(,%!

;8<!)*-<(:!,<!345562!'(C!,8<%*!;8<!=*&*+D*!:J+C'(&*!'(C!'CD+%*!B=<9!+,/!KJ,!+(!,8*!BJ,J=*2!
34556!+%!*L@*&,*C!,<!@-'A!'!-*%%!C<9+('(,!=<-*/!3'=,-A!)*&'J%*!,8*!5*(,=*!<B!4L@*=,+%*!;+--!
%J@*=%*C*!345562!@'=,-A!)*&'J%*!(*;!'&,+D+,+*%!;+--!)*:+(!,<!,'>*!*BB*&,!-*'D+(:!34556!-*%%!
'-<(*!<(!,8*!%&*(*2!'(C!@'=,-A!)*&'J%*!%<9*!<B!,8*!&'@'&+,A!)J+-C+(:!<B!5$?4!%,'BB!+%!*L@*&,*C!
,<!9<D*!+(,<!,8*!5<99J(+,A!<B!3='&,+&*!E0H/!

!

!

-.!/%%/0!&(!'$/%.$%1!/.2!3$/4#$%1!
$!-'=:*!(J9)*=!<B!C+BB*=*(,!>+(C%!<B!*(,+,+*%!'=*!@=*%*(,!+(!,8*!9',=+L2!'(C!,8*!D'=+*,A!+%!
&<(%+C*=')-*2!)<,8!'9<(:!M-*'=(*=%M!'(C!'9<(:!M,*'&8*=%M/!N<9*!*(,+,+*%!'=*!@=*%*(,!'%!)<,8!
-*'=(*=%!'(C!,*'&8*=%2!'(C!,8+%!9'A!)*!&<(&*+D*C!<B!'%!'!&8'+(!<B!-*'=(+(:O!P<=!'(!*L'9@-*2!

34556!+%!C*@+&,*C!'%!,8<%*!,8',!M,*'&8M!,8*!J%*!<B!,8*!5Q5$!,<<-!,<!%,'BB!9*9)*=%!',!,8*!<BB+&*!
+(!5<@*(8':*(/!KJ,!=*%@<(C*(,%!'-%<!C*%&=+)*!8<;!,8*A!'&,!'%!'9)'%%'C<=%!B<=!,8*!,<<-!'(C!
%@=*'C!,8*!>(<;-*C:*!'(C!J(C*=%,'(C+(:!<B!+,!7!'(C!<B!&-+9',*!&8'(:*!7!;+C*=!+(!E'(C!
<J,%+C*H!5$?4/!

-!.567$%!&(!8/01!3&!'$/%.9.:!
$%!8'%!'-%<!)**(!C*%&=+)*C!+(!%*&,+<(!./"2!,8*=*!'=*!9'(A!C+BB*=*(,!;'A%!,8',!=*%@<(C*(,%!
'&&*%%!'(C!J%*!+(B<=9',+<(/!R8+%!&'(!)*!%**(!+(!,8*!%-<,!,8',!C*%&=+)*%!8<;!@=<:='99*!

&<<=C+(',<=%!>**@!,8*9%*-D*%!J@C',*C!<(!&-+9',*!&8'(:*!'C'@,',+<(!',!@=*%*(,/!S*=*2!B<J=!
C+BB*=*(,!%<J=&*%!<B!>(<;-*C:*!'=*!-+%,*C/!I,!+%!*(D+%+<(*C!,8',!'--!<B!,8*%*!'=*!:<+(:!,<!)*!
%J@*=%*C*C!)A!,8*!5<99J(+,A!<B!3='&,+&*!'%!,8*!9'+(!%<J=&*!<B!+(B<=9',+<(!B<=!5$?4!%,'BB!
;<=>+(:!<(!&-+9',*!&8'(:*!'C'@,',+<(/!

!

"#$!%&''&(!

;&8!292!0&5!'$/%.!/7&53!3#$!+<+-!3&&'=93>!?$1@&.2$.3!AB!

I!C<(M,!>(<;!+,!D*=A!;*--!7!I!8'D*(M,!)**(!,='+(*C/!KJ,!+,M%!'!@'=,!<B!,8*!5$?4!,<<-)<L!

%<!,<!%@*'>2!%<!IMD*!'-;'A%!8'C!+,!8'(CA/!$(C!&<--*':J*%!8*=*!',!,8*!<BB+&*!+(,=<CJ&*C!
9*!,<!+,2!%<!I!&<J-C!@'%%!<(!,8',!>(<;-*C:*!,<!&<--*':J*%!',!,8*!&<J(,=A!<BB+&*%!<J,!
,8*=*/!

;&8!8$%$!0&5!9.3%&254$2!3&!93!/3!3#$!&((94$>!

T*--///!IMD*!:<,!%<9*!=*'-!*L@*=,%!%+,,+(:!UJ%,!(*L,!C<<=2!=+:8,V!$(C!I!B<--<;!,8*!,8+(:%!

,8',!'=*!:<+(:!<(/!R8*(!;*!:*,!)=+*B%!B=<9!345562!'(C!,8',!;'A!A<J!'-%<!:*,!
+(B<=9',+<(!')<J,!(*;!,8+(:%2!(*;!,<<->+,%!&<9+(:!J@/!

!



! W1!

!"#$%&'()*+,-%.,+/01/23%

$%!C+%&J%%*C!+(!,8*!+(,=<CJ&,+<(!,<!%*&,+<(!.2!,8=**!&<99J(+,+*%!<B!@='&,+&*!'=*!&<(%+C*=*C!+(!
,8+%!=*%J-,%!%*&,+<(O!3=<:='99*!<BB+&*=%!+(!5<@*(8':*(2!34556!'(C!5<J(,=A!XBB+&*%/!I(&-JC+(:!
'-%<!,8*!)<J(C'=+*%!,8',!,8*%*!8'D*!,<!,8*!<J,%+C*!;<=-C2!,8+%!=*%J-,%!+(!B<J=!%*,%!<B!)<J(C'=A!

,8',!'=*!C+%&J%%*C!8*=*O!

)(*+,!%&'-!

3=<:='99*!<BB+&*=%!+(!5<@*(8':*(!!YZ[!34556!

3=<:='99*!<BB+&*=%!+(!5<@*(8':*(!!YZ[!5<J(,=A!XBB+&*%!

34556!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!YZ[!5<J(,=A!XBB+&*%!

XJ,%+C*!;<=-C!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!YZ[!$--!<B!,8*!')<D*!

R8+%!%*&,+<(!C+%&J%%*%!)<J(C'=A!<)U*&,%!'(C!)=<>*=+(:!,8',!&=<%%*%!,8*%*!)<=C*=%!C*%&=+)*C!

)A!=*%@<(C*(,%/!

4.12.a Boundary objects 

$%!C+%&J%%*C!+(!%*&,+<(!G/G2!'!)<J(C'=A!<)U*&,!+%!'!=*+B+&',+<(!,8',!,='D*-%!'&=<%%!)<=C*=%/!R;<!

>+(C%!<B!)<J(C'=A!<)U*&,%!=*&J=!+(!,8*!+(,*=D+*;!'(%;*=%2!'(C!,8*%*!;+--!)*!C+%&J%%*C!8*=*O!
R8*!5Q5$!'(C!=*@<=,%!<=!)=+*B%!&<(,'+(+(:!&-+9',*!&8'(:*!+(B<=9',+<(/!

"#$!+<+-!

X(*!=*%@<(C*(,!C*%&=+)*C!,8*!BJ(&,+<(!<B!,8*!5Q5$!+(!,8*!B<--<;+(:!;'AO!MT8',!@*<@-*!(**C!+%!
<B,*(!'!&<(&=*,*!,<<-!,8',!&'(!8*-@!,8*9!%,=J&,J=*!,8*+=!,8<J:8,%/!R8*!5Q5$!8'%!%*=D*C!,8',!
<)U*&,+D*!7!B<=!*D*=A<(*!+(D<-D*C2!I!)*-+*D*/M!R8*!=*%@<(C*(,!9'+(,'+(*C!,8',!8*!8'C!(<,!=*'C!
T*(:*=2!;8+&8!9'>*%!+,!,8*!9<=*!=*9'=>')-*2!,8',!8*!&<9*%!&-<%*!,<!C*B+(+(:!'!=*+B+&',+<(!+(!

8+%!C*%&=+@,+<(!<B!,8*!BJ(&,+<(!<B!,8*!5Q5$/!X,8*=!=*%@<(C*(,%!C*%&=+)*!,8*!=<-*!<B!,8*!5Q5$!+(!
9<=*!&<(&=*,*!,*=9%2!%J&8!'%O!MI,!+%!'!J%*BJ-!,<<-!7!I!8'D*!'!%,'&>!<B!,8*9!<(!9A!C*%>!=+:8,!
(<;/M!I,!+%!,8*=*B<=*!=*'%<(')-*!,<!,=*',!,8*!5Q5$!'%!'!=*+B+&',+<(/FF!

?*%@<(C*(,%!C*%&=+)*!,8*!5Q5$!'(C!+,%!BJ(&,+<(!'%!'!)<J(C'=A!<)U*&,!+(!%-+:8,-A!C+BB*=*(,!
;'A%/!X(*!=*%@<(C*(,!C*%&=+)*%!8<;!,8*!5Q5$!&'(!BJ(&,+<(!'%!'!D*8+&-*!B<=!&=*',+(:!&-+9',*!
&8'(:*!>(<;-*C:*!')<J,!'!&*=,'+(!'=*'2!'(C!,8*(!@'%%+(:!,8+%!>(<;-*C:*!<(!,<!-<&'-!
@<@J-',+<(2!'J,8<=+,+*%2!6\X%!*,&/!E0H!X,8*=%!C*%&=+)*!8<;!,8*A!J%*!,8*!5Q5$!'%!'!9*'(%!,<!

<@*(!J@!,8*!C+%&J%%+<(!<B!&-+9',*!&8'(:*!;+,8!&<--*':J*%!+(!&<J(,=A!<BB+&*%!EGH2!'(C!8<;!5Q5$!
'('-A%+%!=*%J-,%!'=*!&<99J(+&',*C!)'&>!,<!,8*!<BB+&*!+(!5<@*(8':*(2!+(B<=9+(:!8+9!<B!&-+9',*!
&8'(:*!=*-',*C!@=<)-*9%!'(C!&<(C+,+<(%!+(!,8*!'=*'!+(D*%,+:',*C!EFH/!

5Q5$%!'=*!+9@<=,'(,!)<J(C'=A!<)U*&,%!,8',!)=+(:!&-+9',*!&8'(:*!+(B<=9',+<(!)'&>!'(C!B<=,8!
)*,;**(!C+BB*=*(,!@'=,%!<B!5$?42!'(C!;8+&8!B'&+-+,',*%!-*'=(+(:!'(C!,8+(>+(:!')<J,!&-+9',*!
&8'(:*/!KJ,!+,!+%!(<,!;+,8<J,!-+9+,',+<(!<=!@=<)-*9%/!

R8*!5Q5$!8'%!,8*!@=<)-*9!,8',!T*(:*=!@<+(,*C!<J,!')<J,!=*+B+&',+<(%!+(!:*(*='-O!,8*A!'=*!'--2!
,<!%<9*!*L,*(C2!<@*(!,<!+(,*=@=*,',+<(%/!R8*!5Q5$!+%!@*=&*+D*C!)A!<(*!=*%@<(C*(,!'%!'!,<<-!
,8',!+%!J%*C!,<!@=<CJ&*!>(<;-*C:*2!;8+&8!&'(!,8*(!)*!C+%%*9+(',*C!EGH!7!'(C!)A!<,8*=%!'%!'!
C*D+&*!,8',!&'(!8*-@!J%*=%!-*'=(!')<J,!8<;!,<!@*=B<=9!&-+9',*!&8'(:*!'C'@,',+<(!E.H/!R8*=*!+%!

'!=+%>2!,8*=*B<=*2!,8',!@*<@-*!9*'(!C+BB*=*(,!,8+(:%!;8*(!,8*A!*9@8'%+%*!,8*!5Q5$!'%!'(!
+9@<=,'(,!,<<-/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

FF!I(!<,8*=!&<((*&,+<(%2!,8*!5Q5$!&'(!)*!,=*',*C!'%!'!@=<&*%%2!'(!'('-A%+%2!'!-*'=(+(:!<@@<=,J(+,A!'(C!%<!<(/!!



! W0!

R8*!5Q5$!+%!-+9+,*C!+(!,8*!%*(%*!,8',!+,!)*:%!,<!)*!'&&<9@'(+*C!)A!)=<>*=+(:/!?*%@<(C*(,%!
=*@*',*C-A!*9@8'%+%*!,8*!+9@<=,'(&*!<B!5Q5$!,='+(+(:2!)J,!,8*A!'-%<!%,=*%%!,8',!,8*!5Q5$!'(C!
,='+(+(:!+(!J%+(:!+,!&'((<,!'-<(*!%J@@-A!,8*!&-+9',*!&8'(:*!>(<;-*C:*!(**C*CO!R8*A!%'A!,8',!
M+(,*=@=*,',+<(!<B!&-+9',*!&8'(:*!>(<;-*C:*!+%!(**C*C!,<!9'>*!+,!J(C*=%,'(C')-*!<(!,8*!

:=<J(CM!'(C!,8',!M8'(C8<-C+(:!+%!(**C*CM/!EF2!GH!

!

+'96/3$!4#/.:$!%$@&%31!/.2!7%9$(1!
$%!C*%&=+)*C!@=*D+<J%-A2!=*%@<(C*(,%!=*&*+D*!>(<;-*C:*!<(!&-+9',*!&8'(:*!'(C!'C'@,',+<(!
,8=<J:8!,;<!>+(C%!<B!&8'((*-%O!5<(,'&,!;+,8!<,8*=%!;8<!>(<;!9<=*!E345562!@*=%<('-!
(*,;<=>%H!<=!)A!=*'C+(:!=*@<=,%!'(C!)=+*B%!<(!,8*!%J)U*&,/!R8*%*!=*@<=,%!'(C!)=+*B%!'=*!'-%<!

)<J(C'=A!<)U*&,%/!

R8+%!>+(C!<B!)<J(C'=A!<)U*&,!,='D*-%!9'+(-A!B=<9!34556!,<!,8*!<,8*=!&<99J(+,+*%2!<=!
)*,;**(!5$?4!'(C!,8*!<J,*=!;<=-C/!34556!%*(C%!<J,!)=+*B%!'(C!+(B<=9',+<(!')<J,!=*-*D'(,!

=*@<=,%!*,&/!)<,8!,<!'--!<B!5$?4!EA*'=-AH!'(C!,<!*%@*&+'--A!+(,*=*%,*C!%,'BB!9*9)*=%!+(!,8*!
,8*9*!,*'9%/!R8+%!+(B<=9',+<(!+%!D'-J*C!EF2!WH2!,8<J:8!%<9*!=*%@<(C*(,%!;'=(!,8',!,8*=*!+%!'!
=+%>!<B!MC=<;(+(:!+(!+(B<=9',+<(M!;8*(!=*@<=,%!'=*!'&,+D*-A!C+%%*9+(',*C!E02!.H/!

I(B<=9',+<(!B=<9!<J,%+C*!%<J=&*%!+%!M%<J:8,!B<=M!)A!=*%@<(C*(,%!+(!%<9*!+(%,'(&*%!7!*%@*&+'--A!
;8*(!+(B<=9',+<(!=*-*D'(,!,<!'!%@*&+B+&!&<J(,=A!<=!@=<)-*9!+%!(**C*C!EWH/!

4.12.b Brokering 

$--!=*%@<(C*(,%!'=*!*(:':*C!+(!)=<>*=+(:!+(!<(*!;'A!<=!,8*!<,8*=/!N<9*!*D*(!8'D*!)=<>*=+(:!
'%!,8*+=!9'+(!'=*'!<B!;<=>/!

"#$!%&'-&(!

C.!#&8!3#$!+<+-!8&%=1D!%$1@&.2$.3!E!1/92B!

I,!+%!9A!:*(*='-!+9@=*%%+<(!,8',!,8*!,='+(+(:!9<%,!<B!'--!:*,%!@*<@-*!],J(*C!+(M!<(!

&-+9',*!&8'(:*!'(C!8<;!,<!:*,!%,'=,*C/!I,M%!-+>*!,8',!+(!'--!)+:!@=<&*%%*%O!T8*(!A<J!
'=*!')<J,!,<!&-+9)!'!9<J(,'+(2!A<J!9J%,!%,'=,!;+,8!,8*!B+=%,!%,*@/!IB!A<J!'=*!,<!:<!
,8=<J:8!'!D*=A!&<9@-+&',*C!@=<&*%%2!,8*(!A<J!8'D*!,<!)=*'>!+,!C<;(!+(,<!%9'--*=!
@'=,%!'(C!'&,+D+,+*%2!+(!<=C*=!,<!=*'&8!%9'--*=!:<'-%!<(!,8*!;'A/!I,!+%!,8*!%'9*!;'A!+(!

,8+%!&'%*O!S<;!,<!,'&>-*!&-+9',*!&8'(:*!+%!'!8J:*!^J*%,+<(/!T8',!@*<@-*!:*(*='--A!
(**C!+%!'!&<(&=*,*!,<<-!,<!%,=J&,J=*!,8*+=!,8<J:8,%!;+,8/!$&,J'--A2!I!,8+(>!+,!+%!UJ%,+B+*C!
,<!%'A!,8',!,8*!5Q5$!8'%!%*=D*C!,8',!:<'-!B<=!*D*=A)<CA/!

I,!+%!(<,!'-;'A%!%<!,8',!@*<@-*!:<!8<9*!B=<9!,8*!5Q5$!,='+(+(:!'(C!=*C*%+:(!,8*+=!
@=<U*&,%!+(!<(*!:<2!'(C!,8*(!,8',M%!,8',/!X(!,8*!&<(,='=A2!+,!+%!'!-<,!9<=*!&<9@-+&',*C!
,8'(!,8',/!R8*=*M%!%<9*!C*:=**!<B!';*!,<;'=C%!J%+(:!(*;!,<<-%2!'(C!%<9*!
8'(C8<-C+(:!+%!(**C*C/!K*:+((+(:!+%!C+BB+&J-,!7!'-%<!+(!,8+%!&'%*/!

!



! WF!

!

N<9*!)=<>*=+(:!:<*%!<(!+(!B<=9'-+_*C!;'A%!7!34556!&<9+(:!<J,!,<!,='+(!%,'BB!+(!5<@*(8':*(!

<=!&<J(,=A!<BB+&*%!<(!J%+(:!,8*!5Q5$!+%!,8*!9<%,!&+,*C!*L'9@-*/!KJ,!<,8*=!*L'9@-*%!'-%<!*L+%,!
7!%J&8!'%!;<=>%8<@%!'=='(:*C!,<!*L&8'(:*!*L@*=+*(&*!)*,;**(!%,'BB!9*9)*=%!B=<9!C+BB*=*(,!
&<J(,=A!<BB+&*%!;8<!;<=>!<(!,8*!%'9*!+%%J*2!<=!'!A*'=-A!@=<:='99*!&<<=C+(',<=!;<=>%8<@!
;+,8!+(@J,%!B=<9!34556!'(C!<,8*=%/!NJ&8!*D*(,%!'=*!D+*;*C!'%!D'-J')-*!7!,<!%<9*!C*:=**!7)A!

'--!=*%@<(C*(,%/!KJ,!,8*A!'=*!'-%<!@=<)-*9',+&2!'%!,8*A!,'>*!J@!,+9*!<B!,8<%*!*(:':*C!+(!
)=<>*=+(:2!'%!;*--!'%!,8*!@'=,+&+@'(,%!+(!,8*!*D*(,%/!R8+%!,+9*!@=*%%J=*!+%!@<=,='A*C!)A!%<9*!
=*%@<(C*(,%!'%!%+:(+B+&'(,!E*/:/!GH/!

I(B<=9'-!)=<>*=+(:!+%!'-%<!%+:(+B+&'(,!+(!,8*!+(,*=D+*;%/!T8*(!'%>*C!B=<9!;8*=*!,8*A!:*,!
+(B<=9',+<(!<(!C+BB*=*(,!%J)U*&,%2!=*%@<(C*(,%!=*@*',*C-A!J%!@8='%*%!-+>*!MT*--2!I!%',!(*L,!,<!`!
B<=!W!9<(,8%!;8+-*!I!;'%!<J,!+(!,8*!5<J(,=A!XBB+&*M!<=!MI!UJ%,!&',&8!8<-C!<B!a2!'(C!8*M--!,*--!9*M/!
K*+(:!@8A%+&'--A!&-<%*!,<!%<9*<(*!<(!,8*!34556!,*'92!B<=!'(!*L'9@-*2!%**9%!,<!@-'A!'(!

+9@<=,'(,!=<-*!B<=!=*%@<(C*(,%/!E.2!WH!

"#$!%&'-&*!

+&.4$%.9.:!=.&8'$2:$!$F4#/.:$!1013$61D!%$1@&.2$.3!E!$F@'/9.$2B!

5-*'=-A2!;*!C<!8'D*!>(<;-*C:*!*L&8'(:*/!R8*=*!'=*!%<9*!>*A!@*<@-*2!,8<%*!;8<!9'>*!,8*!
5Q5$!,='+(+(:%!B<=!'(!*L'9@-*!7!+B!,8*A!9'>*!<(*!,='+(+(:!+(!&<J(,=A!Q!'(C!,8*(!'B,*=;'=C%!
+(!&<J(,=A!`2!,8+%!@*=%<(!)*&<9*%!'!;'->+(:!=*%<J=&*!<(!,8<%*!,8+(:%/!R8*(!%8*!&'(!&'==A!

+(B<=9',+<(!')<J,!8<;!,8+(%!;<=>*C!+(!Q!,<!@*<@-*!+(!`/!!

IB!I!;*=*!,<!9'>*!'!@=<U*&,!')<J,!&<(%*=D',+<(!':=+&J-,J=*!+(!`2!I!;<J-C!%*(C!=<J(C!'!9'+-!
%'A+(:!]C<*%!'(A<(*!>(<;!%<9*,8+(:!')<J,!,8+%VM/!I(!,8',!;'A2!>(<;-*C:*!:*,%!'=<J(C/!KJ,!

;*!C<(M,!%*(C!<J,!*D*=A,8+(:!7!@*<@-*!;<J-C!C=<;(!+(!+,/!E///H!

R8*=*!'=*!%<!9'(A!>(<;-*C:*!%8'=+(:!*D*(,%2!9**,+(:%2!'9)+,+<(%!+(!'(!<=:'(+%',+<(!-+>*!
5$?4!,8',!+,!+%!(<,!'!^J*%,+<(!<B!;8*,8*=!;*!C<!+,2!)J,!<B!@=+<=+,+_+(:!'(C!%*,,+(:!'%+C*!,+9*!

B<=!,8*!9<%,!+9@<=,'(,!<(*%/!

R8+%!+%!%<9*,8+(:!,8',!I!8'C!,<!C*'-!;+,8!;8*(!I!;'%!+(!`O!R8',!,8*=*!;*=*!%J&8!'!C*9'(C!

B<=!9A!@=<U*&,!9'(':*=%M!,+9*!,8',!;*!%<9*,+9*%!C+C!(<,!8'D*!,+9*!B<=!,8*!9<%,!*%%*(,+'-!
%,JBB/!R8*A!;'(,!@*<@-*!,<!@'=,+&+@',*2!,<!)*!+(D<-D*C!;+,8!C*&+%+<(b9'>+(:/!

I,!+%!(<,!'-;'A%!,8*!;+%*%,!+C*'!,<!8'D*!,8*!'9)+,+<(!,8',!-*'=(+(:!%8<J-C!8'@@*(!)A!

*D*=A)<CA!%8'=+(:!*D*=A,8+(:/!a<J!8'D*!,<!)*!%@*&+B+&!')<J,!;8',!>(<;-*C:*!;*!'=*!:<+(:!
,<!%8'=*!;+,8!;8<9/!3*<@-*!+(!T!C<!(<,!(**C!,<!>(<;!*D*=A,8+(:!,8',!:<*%!<(!+(!`!7!)J,!
,8*A!(**C!'&&*%%!,<!,8*!+(B<=9',+<(!,8',!,8*A!(**C2!;8*(!,8*A!(**C!+,2!'(C!<J=!%A%,*9!8'%!
,<!)*!')-*!,<!&'@,J=*!,8',/!E///H!

T*!8'D*!'(!'9)+,+<(!,<!C<!*D*(!)*,,*=!+%!,8*!]&<99J(+,A!<B!@='&,+&*M/!I,!+%!:<+(:!,<!)*!'!>+(C!
<B!+(,='(*,!;8*=*!;*!'=*!:<+(:!,<!8'D*!,<!B+(C!<J,!8<;!,<!%8'=*!+(B<=9',+<(!+(!'!:<<C!;'A2!
)J,!+,M%!(<,!*'%A!/R8*!+C*'!+%!,8',!;*!%8<J-C!B+(C!'!;'A!,<!%,=J&,J=*!+,!'--2!%<!,8',!+,!+%!*'%A!,<!

'&&*%%!7!'-%<!B<=!<J,%+C*=%!7!%<!,8',!@*<@-*!&'(!:*,!'&&*%%!,<!,8*!+(B<=9',+<(!,8',!,8*A!'=*!
+(,*=*%,*C!+(/!

!



! WG!

KJ,!'--!=*%@<(C*(,%!8'D*!,'%>%!,8',!&<J-C!)*!J(C*=%,<<C!'%!)=<>*=+(:/!R8*A!C*%&=+)*!8<;!
,8*A!M)=+(:!,8*!5Q5$!,<<-!<J,!,<!,8*!5<J(,=A!XBB+&*M!<=!M,=A!,<!@J,!&-+9',*!&8'(:*!<(!,8*!-<&'-!
':*(C'M!'(C!%<!<(/!

T*(:*=!C*%&=+)*%!8<;!)=<>*=%!9'A!*(&<J(,*=!@=<)-*9%!'%!'!=*%J-,!<B!,8*+=!)=<>*=+(:/!R8+%!
C<*%!(<,!%**9!,<!)*!,8*!&'%*!+(!5$?42!B=<9!,8*!+(B<=9',+<(!'D'+-')-*!8*=*/!R8*!=*'%<(!9'A!)*!
,8',!=*%@<(C*(,%!C+C!(<,!;'(,!,<!,'->!')<J,!%J&8!@=<)-*9%!+(!,8*+=!@*=%<('-!;<=>!-+B*!,<!'(!

+(,*=D+*;*=/!KJ,!+,!+%!'-%<!@<%%+)-*!,8',!%J&8!@=<)-*9%!9'A!)*!-+9+,*C!)A!,8*!B'&,!,8',!
=*%@<(C*(,%!&'(!)*!%'+C!,<!M&<99J(+,+*%!<B!)=<>*=+(:M!7!'%!)<,8!34556!'(C!,8*!5<@*(8':*(!
<BB+&*!&'(!)*!%**(!'%!%J&8/!

!

!"#4%5(66+,-%

$(%;*=%!,<!'--!,8*!^J*%,+<(%!'%>*C!+(!,8*!'('-A,+&'-!B='9*;<=>!&<J-C!)*!:+D*(!<(!,8*!)'%+%!<B!

,8*!+(,*=D+*;%!&'==+*C!<J,/!R8*!'(%;*=%!=*D*'-*C!9J&8!&<9@-*L+,A!'(C!'9)+:J+,A2!%<9*!<B!
;8+&8!;+--!)*!C+%&J%%*C!BJ=,8*=!+(!,8*!'('-A%+%!%*&,+<(!)*-<;/!

!



! W.!

7"%8)+9-313%
S'D+(:!'(%;*=*C!,8*!^J*%,+<(%!+(!,8*!'('-A,+&'-!B='9*;<=>2!;*!&'(!:<!<(!,<!'('-A%*!,8*!
+9@-+&',+<(%!<B!,8*%*!=*%J-,%/!R8*!'('-A%+%!@=<D+C*C!+(!,8+%!%*&,+<(!;+--!&<D*=!,;<!]C+=*&,+<(%M/!

I,!;+--!-<<>!]J@M!',!,8*<=A!,<!%**!8<;!,8*!=*%J-,%!B+,!,8*!*L@*&,',+<(%!<B!,8*!,8*<=+*%!E'%!C*=+D*C!
+(!,8*!'('-A,+&'-!B='9*;<=>H2!,<!C+%&J%%!;8+&8!'%@*&,%!<B!,8*!&'%*!,8',!,8*!,8*<=*,+&'-!
'@@=<'&8!*9)*CC*C!+(!,8*!'('-A,+&'-!B='9*;<=>!'--<;!J%!,<!%**!'(C!J(C*=%,'(C2!'(C!;8+&8!

%8<=,B'--%2!@=<)-*9%!'(C!(*;!@*=%@*&,+D*%!,8*!&'%*!@<+(,%!,<!+(!,8*!,8*<=+*%!7!+B!'(A/!

KJ,!,8*!'('-A%+%!;+--!'-%<!-<<>!]C<;(M!+(,<!,8*!&'%*2!@<+(,+(:!<J,!;8',!5$?4!9'A!-*'=(!B=<9!
,8*!%,JCA2!'(C!;8',!+9@-+&',+<(%!&'(!UJ%,+B+')-A!)*!C=';(!B<=!<,8*=%!;<=>+(:!;+,8!

C*D*-<@9*(,!@=<:='99+(:!+(!'!&<(,*L,!<B!&-+9',*!&8'(:*/!

!

7"#%:916+02%/;+)<2%+)*%*2=29'.62)0%.,'<,+661)<%

$--!,8*!>+(C%!<B!&<(&*@,+<(%!<B!,8*!-+(>!)*,;**(!&-+9',*!&8'(:*!'(C!C*D*-<@9*(,!+C*(,+B+*C!+(!
%*&,+<(!G/0!;*=*!@=*%*(,/!$!D*=A!)=<'C!%@*&,=J9!<B!&<(&*@,+<(%!;*=*!=*B-*&,*C!+(!,8*!

=*%@<(C*(,%M!'(%;*=%2!=*B-*&,+(:!,8',O!

b 5$?4!c*(9'=>!+%!'(!<=:'(+%',+<(!,8',!;<=>%!;+,8!&-+9',*!&8'(:*!',!9'(A!-*D*-%!'(C!
+(!9'(A!C+BB*=*(,!;'A%/!R8+%!&<(B+=9%!,8',!,8*!&8<+&*!<B!&'%*!;'%!;*--!B<J(C*C/!

b R8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%!+%!D*=A!&<9@-*L2!'(C!&'(!8'D*!+9@-+&',+<(%!
B<=!C*D*-<@9*(,!<=:'(+%',+<(%M!;<=>/!

N<9*!<B!,8*!&<(&*@,+<(%!J%*C!)A!=*%@<(C*(,%!;*=*!(<,!J%*C!+(!,8*!-+,*=',J=*2!%J&8!'%!,8*!

@=<)-*9!^J<,*C!)A!<(*!=*%@<(C*(,!,8',!(',+<('-!C*&+%+<(!9'>*=%!+(!C*D*-<@+(:!&<J(,=+*%!
9'A!J%*!,8*!&-+9',*!&8'(:*!E;8+&8!+%!&<9+(:!B=<9!<J,%+C*!'(C!+%!(<,!,8*+=!B'J-,H!'%!'(!*L&J%*!
B<=!*(D+=<(9*(,'-!@=<)-*9%!,8',!9'A!'&,J'--A!)*!,8*!=*%J-,!<B!9J&8!9<=*!@=<L+9',*!'&,+D+,+*%!
%J&8!'%!C*B<=*%,',+<(/!d<%,!<B!,8*%*!&<(&*@,+<(%!B+,!(+&*-A!+(,<!,8*!&',*:<=+_',+<(!@=*%*(,*C!+(!

%*&,+<(!G/02!;8+&8!&<(B+=9%!,8*!J%*BJ-(*%%!<B!,8+%!'('-A,+&'-!,<<-/!

a*,!,8*!&',*:<=+_',+<(!+(,<!>+(C%!<B!&<(&*@,+<(%!8'C!+,%!-+9+,%O!5<9*!<B!,8*!&<(&*@,+<(%!J%*C!
)A!,8*!=*%@<(C*(,%!C+C!(<,!B+,!,8*!&',*:<=+*%!+C*(,+B+*C!+(!%*&,+<(!G/0!7!*/:/!,8*!+%%J*!<B!

,*=9+(<-<:A2!,8',!%<9*!'&,+D+,+*%!,8',!;*=*!*'=-+*=!J(C*=%,<<C!'%!@'=,!<B!'!]B+:8,!':'+(%,!
C*%*=,+B+&',+<(M!<=!];',*=%8*C!9'(':*9*(,M!'=*!(<;!D+*;*C!'%!]&-+9',*!&8'(:*M/!R8+%!D+*;!
9+:8,!B+,!+(,<!%*D*='-!C+BB*=*(,!&',*:<=+*%2!<=!+,!9'A!B+,!+(,<!'(<,8*=2!(<,!A*,!B<=9J-',*C!
&',*:<=A/!

I,!+%!@=<)')-A!(<,!@=<B+,')-*!,<!,=A!,<!*%,')-+%8!%,',+&!&',*:<=+_',+<(!%A%,*9%!,8',!*(&<9@'%%!
'--!&<(&*@,+<(%!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%/!$,!-*'%,!(<,!A*,/!R8*!(*LJ%!+%!%,+--!
)*+(:!%,=J::-*C!<D*=!'(C!C*B+(*C2!'(C!(*;!'%@*&,%!)*&<9*!@*=,+(*(,!'%!,8*!@<-+,+&'-!':*(C'2!

%+,J',+<(!<(!,8*!:=<J(C2!'(C!,8*!,8+(:%!,8',!:<!<(!+(!)*,;**(2!&8'(:*!<D*=!,+9*/!a*,!,8*!
&',*:<=+_',+<(!*%,')-+%8*C!B<=!,8*!@J=@<%*!<B!,8+%!,8*%+%!BJ-B+--*C!+,%!:<'-!<B!8*-@+(:!,<!&-'=+BA!
;8+&8!&<(&*@,J'-+_',+<(%!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%!'=*!@=*%*(,!+(!5$?4!
c*(9'=>/!!

!



! W"!

7"$%:;+)<2%>%,23130+)/2%+)*%*,1=2,3%

I(!,8*!C+%&J%%+<(!+(!%*&,+<(!G/F!<B!c<@@*-,!'(C!N*(:*!*,!'-/2!+,!;'%!&<(&-JC*C!,8',!,8*+=!
'@@=<'&8!;'%!,<<!-+9+,*C!B<=!,8*!&J==*(,!%,JCA/!4%@*&+'--A2!,;<!'%%J9@,+<(%!J(C*=-A+(:!,8',!
'@@=<'&8!;*=*!^J*%,+<(*CO!R8',!,8*!C=+D*=E%H!<B!&8'(:*!&<J-C!)*!9*'(+(:BJ--A!+C*(,+B+*C!'%!

%+(:-*!J(+,%2!@*=%<(%!<=!-*D*-%!<B!,8*!<=:'(+%',+<(2!'(C!,8',!,8*!+(,*=('-!CA('9+&%!<B!
<=:'(+%',+<(%!A+*-C!=*%+%,'(&*!,<!&8'(:*/!I,!;'%!'=:J*C!,8',!,8*%*!'%%J9@,+<(%!&<J-C!(<,!)*!
*L@*&,*C!,<!8<-C!+(!,8*!&<(,*L,!<B!&-+9',*!&8'(:*2!C*D*-<@9*(,!@=<:='99+(:!'(C!%<&+'-!
-*'=(+(:2!'(C!,8',!>**@+(:!,8*9!;<J-C!J(CJ-A!-+9+,!,8*!%&<@*!<B!,8*!%,JCA/!

R8*!=*%J-,%!<B!,8*!*9@+=+&'-!;<=>!%8<;*C!,8',!,8+%!=*%*=D',+<(!':'+(%,!,8*!%A%,*9+&!,8*<=Ab
)'%*C!,8*<=+*%!<B!-*'=(+(:!'(C!&8'(:*!;'%!;*--bB<J(C*CO!

T8*(!'%>*C!B<=!*L'9@-*%!<B!=*%+%,'(&*!+(!,8*!<=:'(+%',+<(!':'+(%,!%*,,+(:!&-+9',*!&8'(:*!'%!'!
@=+<=+,A2!,8*!=*%@<(C*(,%!;*=*!')-*!,<!@<+(,!,<!%<9*!*L'9@-*%/!X(*!*D*(!'C9+,,*C!8'D+(:!
)**(!%&*@,+&!<B!,8*!+C*'!8*=%*-B/!KJ,!,8*=*!;'%!'-%<!<B!*D+C*(&*!,8',!,8*!&-+9',*!&8'(:*!
@=+<=+,A!;'%!;*-&<9*!7!*D*(!C*9'(C*C!7!'(C!,8',!B<&J%+(:!<(!&-+9',*!&8'(:*!9'C*!%*(%*!B<=!

9'(A!@*<@-*2!)<,8!+(!,8*+=!&J==*(,!%+,J',+<(2!'(C!'%!'!&<9@-*9*(,'=A!,<!@'%,!'&,+D+,+*%/!N<!,8*!
@+&,J=*!<B!=*%+%,'(&*!;'%!9+L*CO!?*%+%,'(&*!+%!'!B*',J=*!<B!5$?4!'%!'(!<=:'(+%',+<(2!)J,!%'A+(:!
,8',!+,!+%!,8*!@=*C<9+('(,!&8'='&,*=+%,+&!<B!,8*!=*'&,+<(!,<!&8'(:*!+%!9+%-*'C+(:/!

5<(&*=(+(:!C=+D*=%!<B!&8'(:*2!,8*!'(%;*=%!,<!,8*!+(,*=D+*;!^J*%,+<(%!:'D*!'!D*=A!9+L*C!
@+&,J=*/!N<9*!<B!,8*!=*%@<(C*(,%!*9@8'%+%*C!,<@bC<;(!@=*%%J=*2!<,8*=%!)<,,<9bJ@/!d<%,!
=*%@<(C*(,%!C*%&=+)*C!'%@*&,%!<B!)<,82!+(!C+BB*=*(,!&<((*&,+<(%/!R8*!BJ--!-+%,!<B!C=+D*=%!<B!
&8'(:*!+C*(,+B+*C!)A!=*%@<(C*(,%!+%!-<(:/!345562!C*9'(C!B=<9!+(C+D+CJ'-%!',!&<J(,=A!<BB+&*%!

<=!@'=,(*=%!+(!,8*!B+*-C2!'(C!@<-+&A!C*&+%+<(%!;*=*!,8*!C=+D*=%!9<%,!&<99<(-A!@<+(,*C!<J,/!KJ,!
%**+(:!<(*!<B!,8*%*!'%!3#$!':*(,!,8',!+%!%,=',*:+&'--A!'&,+(:!,<!+(CJ&*!&8'(:*!+(!<,8*=!@'=,%!<B!
5$?4!;<J-C!9+%%!'(!+9@<=,'(,!@'=,!<B!,8*!@+&,J=*/!

R8*!'%%J9@,+<(%!<B!,8*!%A%,*9+&!,8*<=+*%!C+C!(<,!B+,!,8*!+9@*,J%!B<=!&8'(:*!+(!5$?42!(<=!+,%!
=*%@<(%*!,<!,8*!&8'(:*/!X(*!=*'%<(!+%!,8',!,8*=*!+%!'!9'=>*C!C=+D*!B<=!&8'(:*!B=<9!])*-<;M!+(!
,8*!<=:'(+%',+<(/!?*%@<(C*(,%!C*%&=+)*!8<;!,8*!B'&,!,8',!&-+9',*!&8'(:*!+%!'-=*'CA!*=<C+(:!
-+D*-+8<<C%!'(C!C+%=J@,+(:!C*D*-<@9*(,!@=<:='99*%!+%!@'=,!<B!,8*!=*'%<(!B<=!,8+%!])<,,<9bJ@M!

@=*%%J=*/!

X,8*=%!@<+(,!<J,!,8',!+%!;'%!](',J='-M!'(C!@<-+,+&'--A!<@@<=,J(*!B<=!5$?4!c*(9'=>!,<!

@=+<=+,+_*!,8*!+%%J*!<B!&-+9',*!&8'(:*!E+9@-A+(:!'!,<@bC<;(!@=*%%J=*H/!$-%<2!,8*!8<@*BJ--A!
&<9+(:!BJ(C+(:!<@@<=,J(+,+*%!B<=!&-+9',*!&8'(:*!'=*!9*(,+<(*C!'%!C=+D*=%!B<=!,8*!+(,*:=',+<(!
<B!&-+9',*!&8'(:*!+(,<!C*D*-<@9*(,!@=<:='99*%O!c<(<=%!8'D*!@<-+,+&'-!:<'-%!'(C!<)-+:',+<(%!
&<(&*=(+(:!&-+9',*!&8'(:*2!&'=)<(!9'=>*,%!9'A!)=+(:!BJ(C%!B<=!&-+9',*!&8'(:*!@=<U*&,%!+(!
C*D*-<@+(:!&<J(,=+*%!7!'(C!'!C*'-!+(!,8*!+(,*=(',+<('-!&-+9',*!&8'(:*!(*:<,+',+<(%!9'A!)=+(:!

*D*(!9<=*!BJ(C%!,<!,8*!,')-*/!

P<=!'--!<B!,8*%*!=*'%<(%2!5$?4!c*(9'=>M%!&-+9',*!&8'(:*!+(,*:=',+<(!+(,<!C*D*-<@9*(,!

@=<:='99+(:!;'%!9J&8!9<=*!&<9@-*L!,8'(!+9@-+*C!+(!,8*!%A%,*9+&!,8*<=A/!R8*%*!'=*!'--!
B'&,<=%!,8',!'=*!(<,!-+9+,*C!,<!5$?4!c*(9'=>2!<=!5$?4!I(,*=(',+<('-!B<=!,8',!9',,*=/!3=*%%J=*!
B=<9!)*-<;!7!'%!,8*!+9@'&,%!<B!&-+9',*!&8'(:*!)*:+(%!,<!%8<;!7!&<9)+(*C!;+,8!@=*%%J=*!B=<9!
<J,%+C*2!'(C!B=<9!,8*!<=:'(+%',+<(%M!%,=',*:+&!C*&+%+<(!9'>*=%!9'A!&<9)+(*!,<!9<D*!9'(A!
<=:'(+%',+<(%!,<!*9)='&*!&-+9',*!&8'(:*!+(!;'A%!,8',!&'((<,!*'%+-A!)*!&'@,J=*C!;+,8+(!,8*!

'%%J9@,+<(%!<B!%A%,*9+&!,8*<=A/!



! WW!

!

7"4%?+,,+01=23@%,(923%+)*%0;2%A,2-B(33%6'*29%

I(!,8*!,8*<=A!%*&,+<(!;*!C*=+D*C!B=<9!P-AD)U*=:M%!C+%&J%%+<(!<B!>(<;-*C:*!'(C!@*=B<=9'(&*!7!
)'%*C!<(!,8*!c=*ABJ%%!9<C*-!<B!-*'=(+(:!7!'(!*L@*&,',+<(!,8',!@*<@-*!;+,8!*L@*=+*(&*!;+,8+(!
'!B+*-C!;<J-C!,'->!')<J,!,8*+=!;<=>!+(!('==',+D*%2!;8*=*'%!,8<%*!;+,8!<(-A!%&8<-'%,+&!,='+(+(:!
+(!+,!;<J-C!,'->!')<J,!+,!+(!=J-*%/!

I(!,8*!=*%J-,%!%*&,+<(2!;*!-<<>*C!',!,8*!;'A!5$?4!*9@-<A**%!J%*C!=J-*%!<=!('==',+D*%!;8*(!
,8*A!,'->*C!')<J,!&-+9',*!&8'(:*!+(,*:=',+<(/!I,!;'%!(<,*C!,8',!@*<@-*!7!'%!'!:*(*='-!=J-*!7!C+C!
,'->!+(!('==',+D*%!')<J,!,8+(:%!,8',!,8*A!8'C!,8*9%*-D*%!*L@*=+*(&*C2!<=!;<=>*C!;+,8/!$(C!

,8*A!J%*C!=J-*%!;8*(!,'->+(:!')<J,!,8+(:%!,8',!,8*A!8'C!M<(-AM!)**(!,'J:8,2!=*'C!<=!8*'=C!<B/!

I,!+%!+9@<=,'(,!,<!(<,*!8*=*2!,8',!=*%@<(C*(,%!C<!(<,!%,',+&'--A!M)*-<(:M!,<!*+,8*=!:=<J@/!?',8*=2!
C*@*(C+(:!<(!,8*!&<(&=*,*!^J*%,+<(!'(C!,<@+&2!,8*A!%8+B,*C!)*,;**(!,8*9/!4D*(!,8<%*!;8<!

%@<>*!9'+(-A!+(!=J-*%!:'D*!*L'9@-*%!'(C!('==',+D*%!;8*(!,8*A!;*=*!'%>*C!')<J,!%<9*,8+(:!
,8',!,8*A!8'C!(<,!,8<J:8,!<B2!<=!*L@-'+(*C2!)*B<=*/!

R8*=*!'=*2!<B!&<J=%*2!%<9*!@*=%<('-!D'=+',+<(%!=*:'=C+(:!8<;!9J&8!@*<@-*!%@*'>!+(!@+&,J=*%!

'(C!B+:J=*%!<B!%@**&82!)J,!%<!B'=2!,8*!*L@*&,',+<(%!<B!,8*!P-AD)U*=:!'(C!,8*!c=*ABJ%%!9<C*-!
8<-C/!

a*,!B<=!<(*!<=!,;<!@*=%<(%!,8*!@',,*=(!;'%!%-+:8,-A!C+BB*=*(,O!T8*(!@*<@-*!;*=*!'%>*C!')<J,!

%<9*,8+(:!,8',!,8*A!C+C!8'D*!@*=%<('-!*L@*=+*(&*!;+,82!)J,!,8',!,8*A!8'C!,'J:8,!<=!
&<99J(+&',*C!9'(A!,+9*%2!,8*A!'-%<!J%*C!=J-*%!7!(<,!('==',+D*%!7!B<=!*L@-'+(+(:/!4%@*&+'--A!
<(*!@*=%<(!7!<(*!<B!5$?4M%!&-+9',*!*L@*=,%!;+,8!-<(:!*L@*=+*(&*!7!)=<>*!,8*!@',,*=(!<B!,8*!
c=*ABJ%%!9<C*-!)A!*L@-'+(+(:!'-9<%,!*L&-J%+D*-A!+(!,*=9%!<B!=J-*%!CJ=+(:!,8*!+(,*=D+*;/!R8+%!

@*=%<(M%!U<)!+%2!'9<(:!<,8*=!,8+(:%2!,<!&<99J(+&',*!')<J,!&-+9',*!&8'(:*2!'(C!5$?4M%!&-+9',*!
&8'(:*!'&,+D+,+*%/!

R8+%!@<+(,%!,<!'!@<+(,!;8*=*!P-AD)U*=:M%!>(<;-*C:*!e!@*=B<=9'(&*!9'A!(**C!,<!)*!*L@'(C*C/!

P-AD)U*=:!C<*%!(<,!C+%,+(:J+%8!)*,;**(!,8<%*!-*D*-!.!'(C!"!@*=B<=9*=%!;8<!MUJ%,!>(<;M!)A!
*L@*=+*(&*2!'(C!,8<%*!;8<!8'D*!,8*!,<<-%!,<!,'->!')<J,!'(C!*L@-'+(!,8*+=!<;(!E'(C!<,8*=!
@*<@-*M%H!-*D*-!.!'(C!"!@*=B<=9'(&*/!IB!,8+%!+%!(<,!UJ%,!'(!+C+<%A(&='&A!<B!,8*!@=*%*(,!&'%*2!+,!
9'A!9'>*!%*(%*!,<!'CC!'!%+L,8!&',*:<=A!,<!P-AD)U*=:M%!'(C!c=*ABJ%%M!9<C*-/!I(!,8*!&'%*!<B!

5$?42!,8*!&',*:<=+*%!;<J-C!-<<>!-+>*!,8+%O!

0/ 5<9@*,*(,!@*=B<=9*=O!R8*!@*=%<(!;8<!+%!(<,!;<=>+(:!D*=A!9J&8!;+,8!&-+9',*!&8'(:*/!
R8*%*!@*=%<(%!J%*!=J-*%b)'%*C!,8+(>+(:2!'%>!B<=!&<(&=*,*!:J+C*-+(*%!<B!;8',!<(*!%8<J-C!

C<!+(!&<(&=*,*!%+,J',+<(%!7!,8*A!*(&<J(,*=!'!)'==+*=!;8*(!'!,<<-!C*-+D*=!'(!'('-A%+%!)J,!
(<,!'!:J+C*-+(*!<(!;8',!<(*!%8<J-C!C<!')<J,!+,/!

F/ 3=<B+&+*(,!@*=B<=9*=!e!9'%,*=O!@*<@-*!;8<!8'D*!;+C*!*L@*=+*(&*!;+,8!C*D*-<@9*(,!
'%%+%,'(&*2!'(C!;8<!'=*!')-*!,<!&<((*&,!,8*!&-+9',*!&8'(:*!@=<)-*9',+&%!C+=*&,-A!,<!

,8+%!*L@*=+*(&*/!R8*A!@=<D+C*!%<-J,+<(%!,<!,8*!@=<)-*9%!,8',!,8*A!B+(C!&'J%*C!)A!
&-+9',*!&8'(:*!;+,8+(!,8*+=!*L@*=+*(&*2!'(C!,8J%!55!B+,%!+(!;+,8!,8*+=!@=<CJ&,+<(!<B!
9*'(+(:!+(!)<,8!B+*-C%/!R8*A!C<!(<,!@-'&*!D*=A!9J&8!*9@8'%+%!<(!,8*!C+%,+(&,+<(!
)*,;**(!55!@=<)-*9%!'(C!C*D*-<@9*(,!@=<)-*9%/!

G/ ?*B-*&,+D*!@*=B<=9*=O!R8<%*!@*<@-*!;8<!%@*(C!D*=A!9J&8!,+9*!;+,8!55b=*-',*C!+%%J*%2!
C*'-+(:!;+,8!,8*%*!B=<9!'--!>+(C%!<B!'(:-*%!'(C!@*=%@*&,+D*%/!R8*%*!@*<@-*!'=*!7!)A!



! Wf!

*CJ&',+<(!'(Ce<=!*L@*=+*(&*!7!')-*!,<!@=<D+C*!+(,J+,+D*!%<-J,+<(%!,<!@=<)-*9%2!)'%*C!
<(!,8*+=!*L@*=+*(&*2!'(C!')-*!,<!*L@-'+(!;8A!e!8<;!,8*A!'==+D*!',!,8*%*!&<(&-J%+<(%2!
8<;!,8*A!B+,!+(!-'=:*=!&<(&*@,J'-!B='9*%2!'(C!8<;!,8*A!=*-',*!,<!,8*!=J-*%!J%*C!)A!0/!
R8+%!*(')-*%!,8*9!,<!=*B-*&,!<(!,8*+=!<;(!'(C!<,8*=%M!@='&,+&*/!

c+%,+(:J+%8+(:!,8*!%+L,8!-*D*-!)*&<9*%!+9@<=,'(,2!)*&'J%*!,8*!')+-+,A!,<!C+%&J%%!'(C!=*B-*&,!
J@<(!@='&,+&*!3&:$3#$%!7!'%!'!;'A!,<!C*D*-<@!@='&,+&*!'(C!%8'=*!*L@*=+*(&*!7!C*@*(C%!J@<(!

,8*!')+-+,A!,<!B<=9J-',*!;8',!+,!+%!<(*!C<*%2!'(C!=*-',*!+,!,<!&<99<(!&<(&*@,J'-!B='9*;<=>%!
'(C!=J-*%/!P-A)U*=:!C<*%!9*(,+<(!,8',!%<9*!-*D*-!.!'(C!"!@*=B<=9*=%!'=*!')-*!,<!B<=9J-',*!
=J-*%!')<J,!,8*+=!@='&,+&*2!<=!',!-*'%,!=*-',*!,8*+=!@='&,+&*!,<!=J-*%2!'(C!,8',!%<9*!'=*!(<,/!KJ,!
8*!C<*%!(<,!C+%&J%%!,8*!+9@-+&',+<(%/!

R8+%!%,JCA!&'((<,!%'A!'(A,8+(:!:*(*='-!')<J,!,8*!+9@<=,'(&*!<=!D'-J*!<B!C+%,+(:J+%8+(:!
'(<,8*=!&',*:<=A!+(!,8*!c=*ABJ%%!9<C*-!7!<(-A!%J::*%,!+,!'%!'!B+*-C!<B!BJ=,8*=!+(^J+=A/!IB!<(*!
C<*%!(<,!'CC!'!%+L,8!&',*:<=A2!P-AD)U*=:M%!c=*ABJ%%!9<C*-!)'%*C!J(C*=%,'(C+(:!<B!>(<;-*C:*!
'(C!-*'=(+(:!&'((<,!'&&<J(,!B<=!,8*!@',,*=(!+(!,8*!=*%@<(C*(,%M!J%*!<B!('==',+D*%!'(C!

*L'9@-*%/!

KJ,!+,!+%!&-*'=!,8',!,8*!C+%,+(&,+<(!)*,;**(!@*<@-*!;8<!C*%&=+)*!;8',!,8*A!>(<;!')<J,!C*'-+(:!

;+,8!&-+9',*!&8'(:*2!'(C!@*<@-*!;8<!C*%&=+)*!8<;!'(C!;8A!,8*A!>(<;!;8',!,8*A!>(<;!8'%!
+9@-+&',+<(%!+(!5$?4/!P<=!,8*!*L@*=+*(&*!'(C!>(<;-*C:*!<B!@*<@-*!;8<!C<!(<,!B<=9J-',*!+,!+%!
+('&&*%%+)-*!,<!<,8*=%!7!'(C!,8*=*B<=*!<,8*=%!&'((<,!-*'=(!B=<9!+,/!R8*=*B<=*2!+,!9'A!)*!
;<=,8;8+-*!B<=!5$?4!,<!-<<>!+(,<!;'A%!<B!%A%,*9',+&'--A!%8'=+(:!*L@*=+*(&*!)A!B<=9J-',+(:!+,!
7!%<!,8',!,8<%*!;8<!8'D*!+,!9'A!)*&<9*!E*D*(H!)*,,*=!',!B<=9J-',+(:!+,2!'(C!,8<%*!;8<!C<!(<,!

8'D*!+,!EA*,H!9'A!:*,!'&&*%%!,<!+,/!

X(*!=*%@<(C*(,!9*(,+<(*C!,8',!,8*!;**>-A!%,'BB!9**,+(:%!;*=*!+9@<=,'(,!D*8+&-*%!B<=!8+%!

-*'=(+(:/!I,!+%!=*9'=>')-*!,8',!8*!;'%!,8*!<(-A!<(*!9*(,+<(+(:!,8*%*!9**,+(:!+(!'(A!
&<((*&,+<(!CJ=+(:!,8*!+(,*=D+*;%/!$%!=*%@<(C*(,%!;*=*!(<,!*L@-+&+,-A!'%>*C!')<J,!,8*%*!
9**,+(:%2!+,!+%!@<%%+)-*!,8',!,8*A!;*=*!UJ%,!<D*=-<<>*C/!KJ,!9(!,8*!B'&,!,8',!,8*!;**>-A!9**,+(:%!
;*=*!(<,!9*(,+<(*C!+%!'!%+:(!,8',!,8*A!'=*!+9@<=,'(,!D*8+&-*%!<B!-*'=(+(:!<(-A!B<=!'!B*;!%,'BB!
9*9)*=%2!+,!9'A!)*!;<=,8;8+-*!,<!&<(%+C*=!=*D+%+(:!,8*+=!B<=9/!I,!+%!@<%%+)-*!,8',!+(,=<CJ&+(:!

'(!*-*9*(,!<B!]&'%*b)'%*CM!-*'=(+(:!8*=*!&<J-C!9'>*!-*'=(+(:!',!,8*%*!9**,+(:%!9<=*!=*-*D'(,!
B<=!'--2!*/:/!)A!'--<;+(:!<(*!<=!9<=*!%,'BB!9*9)*=%!,<!@=*%*(,!'!,8<=(A!@=<)-*9!,8',!8*!<=!%8*!
*(&<J(,*=*C2!'(C!,8*(!;<=>+(:!,<!%<-D*!,8*!&'%*!,<:*,8*=!7!@<%%+)-A!J(C*=!,8*!%J@*=D+%+<(!<B!
'(!*L@*=,!+(!,8',!@'=,+&J-'=!B+*-C/!R8+%!&<J-C!B'&+-+,',*!%8'=+(:!*L@*=+*(&*!'(C!&'%*!>(<;-*C:*!

'9<(:!%,'BB!9*9)*=%2!',!,8*!%'9*!,+9*!'%!@*<@-*!;<J-C!:*,!,<!>(<;!')<J,!*'&8!<,8*=%M!
@=<)-*9!%<-D+(:!%,=',*:+*%/!R8+%!9+:8,!)*!<B!J%*!B<=!,8<%*!;8<!@'=,+&+@',*2!=*:'=C-*%%!<B!,8*+=!
-*D*-!<B!@*=B<=9'(&*!+(!,8*!&<(&=*,*!&<(,*L,/!

!

7"!%C;2%=+9(2%'B%2D.2,12)/2%

R8*!=*%@<(C*(,%!C*@+&,*C!*L@*=+*(&*!'%!D'-J')-*!+(!9'(A!C+BB*=*(,!&<((*&,+<(%!CJ=+(:!,8*!
+(,*=D+*;%/!$,!,8*!+(C+D+CJ'-!-*D*-2!=*%@<(C*(,%!C*%&=+)*C!8<;!,8*A!>(<;!'(%;*=%!*D*(!,<!
(*;!@=<)-*9%!,8',!&-+9',*!&8'(:*!@=*%*(,%!,8*9!;+,82!B=<9!,8*+=!*L@*=+*(&*!;+,8!;<=>+(:!+(!
C+BB*=*(,!&<J(,=+*%/!$,!,8*!-*D*-!<B!<=:'(+%',+<('-!%,=',*:A2!,8*!J%*!<B!]*D+C*(&*b)'%*C!
'CD<&'&AM!;'%!+(,*=@=*,*C!'%!'!;'A!+(!;8+&8!@='&,+&'-!*L@*=+*(&*!;'%!@J,!,<!;<=>!',!'!8+:8*=!



! Wg!

-*D*-2!'(C!,8+%!%,=',*:A!+%!@*=&*+D*C!'%!%<!*BB*&,+D*!,8',!+,!+%!)*+(:!'&,+D*-A!%@=*'C!'9<(:!
@'=,(*=!<=:'(+%',+<(%!+(!C*D*-<@+(:!&<J(,=+*%/!

R8+%!%J@@<=,%!,8*!'%%*=,+<(!,8',!)<,8!T*(:*=!'(C!P-AD)U*=:!9'>*2!,8',!*L@*=+*(&*!E=',8*=!
,8'(!@J=*-A!%&8<-'%,+&!,*'&8+(:H!+%!&=J&+'-!,<!)J+-C+(:!>(<;-*C:*!'(C!%J@@<=,+(:!@*=B<=9'(&*/!!

X(*!%J=@=+%+(:!'%@*&,!<B!,8*!J%*!<B!*L@*=+*(&*!;'%!,8',!<(*!=*%@<(C*(,!C*%&=+)*C!8<;!

&'==A+(:!<J,!5Q5$!'('-A%*%!'-%<!9'A!)*!'!D*8+&-*!B<=!-*'=(+(:!')<J,!&-+9',*!&8'(:*!
'C'@,',+<(!B<=!,8<%*!5$?4!%,'BB!9*9)*=%!;8<!&'==A!<J,!,8*!'('-A%+%/!R8+%!+%!(<,!@'=,!<B!,8*!
]<BB+&+'-M!,8+(>+(:!')<J,!,8*!5Q5$2!'%!=*B-*&,*C!+(!,8*!5Q5$!S'(C)<<>2!'(C!,8*!=*%@<(C*(,M%!
C*%&=+@,+<(!;'%!(<,!C*,'+-*C!*(<J:8!,<!%8<;!8<;!*L'&,-A!,8+%!>+(C!<B!-*'=(+(:!,'>*%!@-'&*/!KJ,!

',!,8*!%J=B'&*!+,!&<J-C!%**9!,<!)*!%<9*,8+(:!-+>*!-*'=(+(:!)A!-*:+,+9',*!@*=+@8*='-!
@'=,+&+@',+<(!E'%!C*%&=+)*C!)A!T*(:*=H/!IB!,8',!+%!,8*!&'%*2!'(C!+B!+,!+%!UJC:*C!,<!)*!'(!*BB*&,+D*!
>+(C!<B!-*'=(+(:!+(!,8+%!&<(,*L,2!5$?4!9+:8,!@=<B+,!B=<9!+(%,+,J,+<('-+_+(:!+,!7!'%!@=<@<%*C!)A!
T*(:*=!7!%<!,8',!+,!+%!%J@@<=,*C!+(!,8*!<=:'(+%',+<(2!'(C!*L@*=+*(&*!;+,8!C<+(:!+,!&'(!)*!
&'@,J=*C!'(C!,8*!9*,8<C!C*D*-<@*C/!

X(*!@=<)-*9!&<((*&,*C!,<!,8*!J%*!<B!*L@*=+*(&*!'%!'!=<J,*!,<!@=<)-*9!%<-D+(:!+%!,8',!+,!
%8'=@*(%!,8*!(**C!B<=!+(%,+,J,+<('-!9*9<=A/!IB!,8*!8+:8!^J'-+,A!<B!,8*!<=:'(+%',+<(M%!;<=>!+%!

)'%*C!<(!,8*!*L@*=+*(&*!<B!+(C+D+CJ'-!@*=%<(%!7!<=!*D*(!,8',!<B!,*'9%2!+9@<=,'(,!>(<;-*C:*!
=+%>%!)*+(:!-<%,!;8*(!,*'9%!'=*!C+%)'(C*C!<=!+(C+D+CJ'-%!-*'D*/!X(*!=*%@<(C*(,!J(C*=-+(*C!
,8',!5$?4!7!+(!8*=!D+*;!7!;'%!)*,,*=!,8'(!<,8*=!@-'A*=%!+(!,8*!B+*-C!',!J%+(:!@'%,!*L@*=+*(&*/!
KJ,!,8*!=*'%<(!%8*!@<+(,*C!,<!;'%!<(-A!,8',!@*<@-*!%,'A!<(!-<(:*=!+(!5$?4/!R8+%!%**9%!'!
=',8*=!B=':+-*!)'%+%!B<=!+(%,+,J,+<('-!9*9<=A/!R8*!5*(,=*!<B!4L@*=,+%*!,8',!+%!(<;!)*+(:!%,'=,*C!

J@!+%!*L@*&,*C!,<!8'D*!:',8*=+(:!'(C!C+%,=+)J,+(:!*L@*=+*(&*!'%!<(*!<B!+,%!&<=*!,'%>%2!'(C!B=<9!
,8*!')<D*!C+%&J%%+<(!,8+%!;<J-C!%**9!,<!)*!'!D*=A!(**C*C!BJ(&,+<(/!

!

7"7%ED.2,12)/2@%92+,)1)<%+)*%0,+1)1)<%>%+/01=10123%+)*%/;+992)<23%

$%!,8*!'&,+D*!J%*!<B!*L@*=+*(&*!+%!%<!+9@<=,'(,!+(!5$?4M%!;<=>!'%!C*%&=+)*C!')<D*2!+,!+%!(<,!

%J=@=+%+(:!,8',!%8'=+(:!<B!*L@*=+*(&*!'(C!>(<;-*C:*!7!'(C!,8*!'%%<&+',*C!@=<)-*9%!7!'=*!
^J+,*!@=<9+(*(,!B*',J=*%!<B!5$?4M%!;<=>!'(C!<B!,8*!BJ,J=*!@-'(%!+(!,8*!B+*-C!<B!&-+9',*!&8'(:*/!
KJ,!+,!+%!(*D*=,8*-*%%!*(&<J=':+(:2!'%!+,!&<(B+=9%!,8',!,8*!&*(,='-!&-'+9!<B!,8+%!,8*%+%!7!,8',!
>(<;-*C:*!'(C!-*'=(+(:!'=*!+9@<=,'(,!'%@*&,%!<B!,8*!+(,*:=',+<(!<B!&-+9',*!&8'(:*!+(,<!

C*D*-<@9*(,!@=<:='99+(:!7!+%!%J@@<=,*C!)A!,8*!&'%*/!

R8*!=*%@<(C*(,%!+C*(,+B+*C!9'(A!%<J=&*%!<B!+(B<=9',+<(2!>(<;-*C:*!'(C!*L@*=+*(&*!%8'=+(:2!
;8+&8!&'(!=<J:8-A!)*!%*@'=',*C!+(!,8=**!:=<J@%O!

b I(B<=9'-!9*&8'(+%9%O!@*=%<('-!(*,;<=>2!'(C!,'->+(:!,<!@*<@-*!+(!,8*!<BB+&*/!
b P<=9'-!9*&8'(+%9%O!34556!E)<,8!+,%!=*@<=,%!'(C!<,8*=!>(<;-*C:*!@=<CJ&,%2!'(C!+,%!

'CD+%<=A!%*=D+&*%H2!9**,+(:%2!=*,=*',%2!;<=>%8<@%2!'(C!,='+(+(:!%*%%+<(%/!

b d*&8'(+%9%!,8',!'=*!(<,!A*,!BJ--A!<@*=',+<('-O!$h32!&*(,=*!<B!*L@*=,+%*2!'(C!,8*!
&<99J(+,A!<B!@='&,+&*!<(!&-+9',*!&8'(:*!'C'@,',+<(/!

R8*!,;<!B+=%,!9*&8'(+%9%!'=*!;<=>+(:!;*--!B<=!9<%,!=*%@<(C*(,%2!)J,!@=<)-*9%!;*=*!'-%<!

@<+(,*C!<J,O!P<=9'-!B<=9%!=+%>!C+%@=<@<=,+<(',*-A!,'>+(:!J@!@*<@-*M%!,+9*/!R8*!&8'--*(:*!
+C*(,+B+*C!)A!%*D*='-!=*%@<(C*(,%!;'%!,8',!<B!:+D+(:!@*<@-*!'&&*%%!,<!,8*!+(B<=9',+<(!,8*A!



! W#!

(**C!;8*(!,8*A!(**C!+,2!;+,8<J,!C=<;(+(:!,8*9!+(!+(B<=9',+<(/!R8*!+(B<=9'-!9*&8'(+%9%!'=*!
@*=&*+D*C!'%!-*%%!,+9*b&<(%J9+(:2!)J,!8*=*!,8*!@=<)-*9!+%!=',8*=2!,8',!(<,!*D*=A)<CA!8'D*!
'&&*%%!,<!,8*!=*-*D'(,!(*,;<=>%2!'%!,8*A!C*@*(C!J@<(!>(<;+(:!];8<!>(<;%!;8',M!;+,8+(!,8*!
@'=,+&J-'=!B+*-C/!!

R8*!@',,*=(%!<B!-*'=(+(:2!*L@*=+*(&*!%8'=+(:!'(C!'&&*%%!,<!(*;!+(B<=9',+<(!<)%*=D*C!'=*!D*=A!
C+BB*=*(,!B=<9!=*%@<(C*(,!,<!=*%@<(C*(,/!N<9*!*9@8'%+%*!+(B<=9'-!(*,;<=>%2!%<9*!,='+(+(:!

%*%%+<(%2!%<9*!B<=9'-!*L@*=+*(&*!%8'=+(:!*D*(,%2!%J&8!'%!=*,=*',%!<=!;<=>%8<@%/!d<%,!
=*%@<(C*(,%!8'D*!C+BB*=*(,!=<J,*%!,<!,8*!>(<;-*C:*!,8*A!(**C2!C*@*(C+(:!<(!,8*!&<(&=*,*!
>(<;-*C:*!(**C*C!'(C!,8*+=!&<(&=*,*!%+,J',+<(/!I,!+%!,8*=*B<=*!(<,!@<%%+)-*!7!<(!,8*!)'%+%!<B!
,8*!+(B<=9',+<(!'D'+-')-*!7!,<!&8'=,!<=!9<C*-!,8*!=<J,*%!,8',!+(B<=9',+<(2!>(<;-*C:*!'(C!
*L@*=+*(&*!,'>*%!,8=<J:8!5$?4/!

5<(%+C*=+(:!,8',!%*D*='-!>(<;-*C:*!%8'=+(:!@=<:='99*%!E,8*!&<99J(+,A!<B!@='&,+&*!'(C!,8*!
&*(,=*!<B!*L@*=,+%*H!'=*!)*+(:!C*%+:(*C!',!@=*%*(,2!8<;*D*=2!+,!9+:8,!)*!+(,*=*%,+(:!,<!%**!,8*!
=*%J-,%!<B!'!&<--*&,+D*!9'@@+(:!*L*=&+%*2!9'@@+(:!,8*!9<%,!+9@<=,'(,!=<J,*%!,8',!+(B<=9',+<(2!

*L@*=+*(&*!'(C!>(<;-*C:*!9'A!,'>*!+(!,8*!<=:'(+%',+<(!7!'(C!;8+&8!@=<)-*9%!'=*!&<((*&,*C!
;+,8!,8*9/!X(*!&<J-C!+9':+(*!J%+(:!<(*!<=!9<=*!3?$!,<<-%2!*/:/!'!]&<99J('-!9'@@+(:M!<=!
Q*((!C+':='9/!NJ&8!'(!*L*=&+%*!9+:8,!+C*(,+BA!:'@%!+(!,8*!&J==*(,!%A%,*9%!'(C!=*&J==+(:!
@=<)-*9%!,8',!,8*!&<9+(:!@=<:='99*%!&<J-C!,8*(!)*!,'=:*,*C!',!%<-D+(:/!

!

7"F%C;2%G2)<2,%6'*29%'B%/;+)<2%

R8*!9<C*-!<B!T*(:*=M%!J(C*=%,'(C+(:!<B!<=:'(+%',+<('-!&8'(:*!,8',!;'%!C*D*-<@*C!+(!%*&,+<(!
G/G/)!;'%!J%*BJ-!B<=!%,=J&,J=+(:!,8*!*9@+=+&'-!;<=>!'(C!,8*!=*%J-,%/!$--!,8*!*-*9*(,%!7!(*;!
*(,*=@=+%*%2!>(<;-*C:*2!@='&,+&*!9*'(+(:!'(C!-*'=(+(:!;*=*!@=*%*(,!+(!5$?4!c*(9'=>2!'%!

C+%&J%%*C!+(!%*&,+<(%!./f!,<!./00/!

R8*!(J9)*=!<B!(*;!*(,*=@=+%*%!;'%!-'=:*2!;8+&8!B+,!;*--!;+,8!,8*!&<(&-J%+<(%!<(!,8*!-'=:*!
(J9)*=!<B!&<(&*@,J'-+_',+<(%!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%!@=*%*(,!+(!5$?4O!

$:'+(2!;*!%**!&-+9',*!&8'(:*!+(!'&,+D+,+*%!',!9'(A!C+BB*=*(,!-*D*-%!<B!,8*!<=:'(+%',+<(/!

N<9*!(**C!B<=!(*;!&<9@*,*(&+*%!;'%!B<J(C2!,8<J:8!'!=*%@<(C*(,!'-%<!&<99*(,*C!,8',!,8*!
&<9@*,*(&+*%!'-=*'CA!@=*%*(,!+(!5$?4!EB=<9!;<=>+(:!;+,8!*(D+=<(9*(,'-!9'(':*9*(,H!

;*=*!@'=,!<B!,8*!=*'%<(!;8A!5$?4!8'%!&8<%*(!,<!%,=',*:+&'--A!*9@8'%+%*!&-+9',*!&8'(:*/!
R8J%2!9J&8!<B!,8*!>(<;-*C:*!;'%!'-=*'CA!@=*%*(,!+(!,8*!<=:'(+%',+<(/!R8*!=*%@<(C*(,!'-%<!
C*%&=+)*C!8<;!,8*%*!M<-CM!&<9@*,*(&+*%!8'C!(<;!&<9*!,<!,8*!B<=*!'(C!)*&<9*!9<=*!J%*BJ-/!
R8+%!+%!*L'&,-A!+(!-+(*!;+,8!T*(:*=M%!+C*'!,8',!&8'(:*!+(!*(,*=@=+%*!9'A!:+D*!9*9)*=%!<B!'!

&<99J(+,A!<B!@='&,+&*!,8*!<@@<=,J(+,A!,<!)=+(:!&<9@*,*(&+*%!,<!)*'=!+(!,8*!&<99J(+,A!,8',!
,8*A!&<J-C!(<,!J%*!)*B<=*/!

5<(&*=(+(:!+9@'&,%!<(!,8*!(*:<,+',+<(!<B!9*'(+(:!<B!<,8*=!*(,*=@=+%*%2!+,!%**9%!,8',!&-+9',*!

&8'(:*!+%!+(!,8*!@%&4$11!<B!+9@'&,+(:2!'(C!,8',!+,!9'A!)*!,<<!*'=-A!+(!,8',!@=<&*%%!,<!%'A!A*,!
*L'&,-A!8<;!=*D<-J,+<('=A!,8*!+9@'&,!;+--!)*/!I,!+%!&*=,'+(!,8<J:82!,8',!&-+9',*!&8'(:*!
&<9@*,*%!;+,8!<,8*=!+%%J*%!<D*=!,8+%!':*(C'!7!*/:/!=+:8,%b)'%*C!'@@=<'&8*%2!;<9*(M%!
*9@<;*=9*(,!'(C!%<!<(/!



! f1!

$%!C+%&J%%*C!+(!C*,'+-!')<D*2!,8*!-*'=(+(:!@=<&*%%*%!,8',!:<!<(!+(!5$?4!+(!&<((*&,+<(!;+,8!
&-+9',*!&8'(:*!+(,*:=',+<(!'=*!C+D*=%*!'(C!&<9@-*L2!;+,8!9'(A!M,*'&8*=%M!'(C!9'(A!-*'=(*=%!
-*'=(+(:!9'(A!C+BB*=*(,!,8+(:%/!

$!&<99<(!,8*9*!+(!'--!,8*!=*%J-,%!&<((*&,*C!,<!T*(:*=M%!9<C*-!+%!,8',!+(%,'(&*%!<B!&8'(:*!
'=*!&-<%*-A!,+*C!;+,8!+(%,'(&*%!<B!%,')+-+,A2!'(C!')%*(&*!<B!&8'(:*/!?*%@<(C*(,%!=*@*',*C-A!
=*B*==*C!,<!,8+(:%!,8',!8'C!(<,!&8'(:*C!7!*(,*=@=+%*%2!&<9@*,*(&+*%!'(C!9*'(+(:%!7!;8*(!

C+%&J%%+(:!;8',!8'C!&8'(:*C/!I,!%**9%!,8',!,8*!9.3$:%/39&.!<B!&-+9',*!&8'(:*!+(,<!*L+%,+(:!
@=<:='99+(:!'(C!C*D*-<@9*(,!'&,+D+,+*%!+%!D*=A!%J&&*%%BJ-O!R8*!(*;!'&,+D+,+*%!'(C!9*'(+(:%!
B+,!D*=A!;*--!+(,<!,8*!*L+%,+(:!@',,*=(%2!B<=9+(:!'!9*%8!<B!%,')+-+,A!'(C!&8'(:*/!R8+%!+(!D*=A!
9J&8!+(!-+(*!;+,8!T*(:*=M%!&<(,*(,+<(!,8',!&8'(:*!+%!J%J'--A!9'(':*C!%<!'%!,<!'--<;!
&<(,+(J*C!=*-*D'(&*!'(C!-*:+,+9'&A!<B!@=*%*(,!'(C!@'%,!'&,+D+,+*%2!'(C!,8',!9*'(+(:!+%!

(*:<,+',*C!%<!,8',!&8'(:*!'(C!%,')+-+,A!&'(!&<b*L+%,/!

R8+%!%,JCA!;'%!(<,!')-*!,<!+(D*%,+:',*!,8*!&<((*&,+(:!'==<;%!+(!,8*!]T*(:*=!9<C*-M!+(!'(A!
C*,'+-/!NJ&8!'!%,JCA!<B!@=<&*%%!E;8',!&'J%*%!;8',2!;8',!+%!,8*!,+9*!%*^J*(&*!+(D<-D*C2!*,&/H!

;<J-C!8'D*!=*^J+=*C!%,JCA+(:!,8*!<=:'(+%',+<(!<D*=!'!-<(:*=!@*=+<C!<B!,+9*/!R8+%!;'%!(<,!
@<%%+)-*!+(!,8*!&<(,*L,!<B!,8+%!,8*%+%/!R8*=*B<=*2!;*!&'(!<(-A!(<,*!,8',!'--!,8*!*L@*&,*C!
*-*9*(,%!;*=*!@=*%*(,!+(!,8*!&'%*2!'(C!,8',!,8*!%,=J&,J=*!@=<D+C*C!)A!,8*!9<C*-!9'C*!%*(%*!
+(!,8*!&J==*(,!&'%*/!

!

7"H%&'()*+,-%'IJ2/03%+)*%I,'K2,3%

K<J(C'=A!@='&,+&*%!;*=*!B<J(C!,<!)*!',!;<=>!+(!5$?4!7!)=<>*=%!'%!;*--!'%!)<J(C'=A!<)U*&,%/!!

K<J(C'=A!<)U*&,%!+(&-JC*C!,<<-%!'(C!,<<->+,%!,8',!:J+C*!,8*!+(,*:=',+<(!<B!&-+9',*!&8'(:*!+(,<!

@=<:='99*%2!=*@<=,%!'(C!)=+*B%!,8',!&'==A!&-+9',*!&8'(:*!+(B<=9',+<(!B=<9!<J,%+C*!'(C!+(,<!
5$?42!'%!;*--!'%!)*,;**(!J(+,%!<B!,8*!<=:'(+%',+<(%/!R8*!)<J(C'=A!<)U*&,%!+C*(,+B+*C!;*=*!
9'+(-A!%J&8!'%!;*=*!C*%+:(*C!,<!)*!)<J(C'=A!<)U*&,%/!R8+%!+%!(<,!%J=@=+%+(:2!'%!,8*%*!'=*!,8*!
<)U*&,%!,8',!;<J-C!(',J='--A!&<9*!,<!9+(C!;8*(!'%>*C!')<J,!,8*9!7!,8*A!'=*!]<)D+<J%!

)<J(C'=A!<)U*&,%M/!I(!<=C*=!,<!+C*(,+BA!<)U*&,%!,8',!%*=D*!'%!)<J(C'=A!<)U*&,%2!)J,!;8+&8!
@*<@-*!C<!(<,!,8+(>!<B!'%!)<J(C'=A!<)U*&,%2!'!9<=*!*,8(<:='@8+&!%,JCA!;<J-C!8'D*!8'C!,<!)*!
&'==+*C!<J,2!<)%*=D+(:!;8',!@*<@-*!C<!'(C!8<;!<)U*&,%!,='D*-/!

$--!=*%@<(C*(,%!;*=*!*(:':*C!+(!)=<>*=+(:/!I,!+%!@<%%+)-*!,8',!,8*!@=<:='99+(:!J(+,!<B!5$?4!
c*(9'=>M%!<BB+&*!&'(!)*!&<(&*+D*C!<B!'%!'!&<99J(+,A!<B!)=<>*=%2!UJ%,!'%!;*--!'%!'!&<99J(+,A!
<B!C*D*-<@9*(,!@=<:='99+(:/!R8+%!9+:8,!)*!,8*!=*'%<(!;8A!(<!=*%@<(C*(,%!:'D*!,8*!
+9@=*%%+<(!<B!8'D+(:!*(&<J(,*=*C!'(A!<B!,8*!)=<>*=+(:!@=<)-*9%!,8',!T*(:*=!;'=(*C!')<J,/!!

!

!



! f0!

F"%:')/9(31')%
R8+%!d'%,*=!,8*%+%!8'%!-<<>*C!+(,<!,8*!+%%J*!<B!&-+9',*!&8'(:*!'(C!C*D*-<@9*(,!B=<9!,8*!
'(:-*!<B!C*D*-<@9*(,!@=<:='99+(:2!'(C!-*'=(+(:!'(C!&8'(:*!+(!'!c'(+%8!C*D*-<@9*(,!6\X/!

R8*!'+9!;'%!,<!+(D*%,+:',*!8<;!C*D*-<@9*(,!@=<:='99+(:!;'%!)*+(:!9<C+B+*C!)A!&-+9',*!
&8'(:*2!'(C!;8',!+9@-+&',+<(%!,8+%!@=<&*%%!8'%!B<=!-*'=(+(:!'(C!>(<;-*C:*!9'(':*9*(,!+(!
C*D*-<@9*(,!@=<:='99+(:/!

R<!+(D*%,+:',*!,8+%!%J)U*&,2!'!%+(:-*!&'%*!%,JCA!<B!5$?4!c*(9'=>!;'%!J(C*=,'>*(/!R8*!
'=:J9*(,!B<=!-<<>+(:!',!'!%+(:-*!&'%*!;'%!,8',!,8+%!,A@*!<B!=*%*'=&8!@=<D+C*%!,8*!)*%,!
&<(C+,+<(%!B<=!=*%*'=&8!,8',!+%!*L@-<=',<=A2!+%!-<<>+(:!B<=!9*&8'(+%9%!'(C!@=<&*%%*%2!'(C!,<!
'(%;*=!,8*!^J*%,+<(!<B!#&8!,8+(:%!8'@@*(2!=',8*=!,8'(!;8*,8*=2!<=!8<;!9J&8/!

I,!;'%!&<(&-JC*C!B=<9!'!=*D+*;!<B!,8*!&J==*(,!C*)',*!'(C!-+,*=',J=*!<(!C*D*-<@9*(,!'(C!
&-+9',*!&8'(:*!,8',!'9<(:!C*D*-<@9*(,!<=:'(+%',+<(%!&-+9',*!&8'(:*!+%!;+C*-A!*L@*&,*C!,<!
8'D*!+9@<=,'(,!+9@-+&',+<(%!B<=!C*D*-<@9*(,!+(!,8*!BJ,J=*/!T8',!B<=9!,8+%!+9@'&,!;+--!8'D*!

*L'&,-A2!'(C!;8',!,8*!+9@-+&',+<(%!'=*!B<=!C*D*-<@9*(,!@=<:='99+(:!;'%!-*%%!&-*'=/!

I(!<=C*=!,<!%*&J=*!%,=J&,J=*!'(C!B<&J%!+(!,8*!;<=>!;+,8!,8*!&'%*2!'(!'('-A,+&'-!B='9*;<=>!;'%!
&<(%,=J&,*C2!)'%*C!9'+(-A!<(!,8*!,8*<=+*%!<B!-*'=(+(:!'(C!>(<;-*C:*!@=<@<%*C!)A!T*(:*=!

E0##gH!'(C!P-AD)U*=:!EF110H/!R8*<=+*%!<B!&8'(:*!'(C!-*'=(+(:!B=<9!c<@@*-,!EF11GH!'(C!N*(:*!
*,!'-/!EF11fH!;*=*!'-%<!=*D+*;*C2!)J,!B<J(C!,<!)*!,<<!-+9+,*C!+(!%&<@*!B<=!,8*!@J=@<%*!@J=%J*C!
8*=*/!R8*!'('-A,+&'-!B='9*;<=>!&<(%+%,%!<B!'!(J9)*=!<B!^J*%,+<(%!,8',!'=*!C*=+D*C!B=<9!,8*!
,8*<=+*%!=*D+*;*C2!'(C!)'%*C!+(!,8*!=*%*'=&8!<)U*&,+D*/!

R8*!+(,*=D+*;%!,8',!;*=*!&'==+*C!<J,!=*%J-,*C!+(!'!=',8*=!&<9@-*L!@+&,J=*!<B!&-+9',*!&8'(:*!
+(,*:=',+<(2!>(<;-*C:*!9'(':*9*(,!'(C!-*'=(+(:!+(!5$?4/!4L@*=+*(&*!%8'=+(:!'(C!-*'=(+(:!
'&,+D+,+*%!@-'A!'(!+9@<=,'(,!=<-*!+(!5$?4M%!;<=>!;+,8!&-+9',*!&8'(:*!+(!C*D*-<@9*(,!@-'((+(:!

7!B=<9!,<<->+,%!'(C!,='+(+(:!;<=>%8<@%!,<!+(B<=9'-!(*,;<=>+(:/!

R8*!=*%J-,%!B+,!,8*!'('-A,+&'-!B='9*;<=>!7!'(C!,8*!,8*<=*,+&'-!'%%J9@,+<(%!)*8+(C!+,!7!=',8*=!

;*--/!R8*!]T*(:*=!9<C*-M!;<=>*C!;*--2!'(C!*(')-*C!9*'(+(:BJ-!'('-A%+%!'(C!%,=J&,J=*!<B!,8*!
*9@+=+&'-!9',*=+'-/!$--!,8*!*L@*&,*C!*-*9*(,%!;*=*!@=*%*(,2!'(C!*D*(!,8*!<)%*=D*C!'9)+:J+,A!
)*,;**(!%,')+-+,A!'(C!&8'(:*!B+,!,8*!*L@*&,',+<(%!<B!,8*!9<C*-/!KJ,!,8*!%,JCA!C*%+:(!@=*D*(,*C!
9*'(+(:BJ-!'('-A%+%!<B!,8*!@=<&*%%!*-*9*(,!<B!T*(:*=M%!,8*<=A!7!B<=!,8+%!'!9J&8!-<(:*=!%,JCA2!
+(&-JC+(:!@'=,+&+@',<=A!<)%*=D',+<(!<=!<,8*=!*,8(<:='@8+&!9*,8<C%!;<J-C!8'D*!)**(!

(*&*%%'=A/!R8+%!-+9+,',+<(!+%!:*(*='-!B<=!,8*!%,JCA!7!9'(A!,8+(:%!&<J-C!8'D*!)**(!)*,,*=!
%,JC+*C!,8=<J:8!@'=,+&+@',<=A!<)%*=D',+<(2!)J,!,8+%!;'%!(<,!B*'%+)-*!;+,8+(!,8*!-+9+,%!<B!'!
d'%,*=!,8*%+%/!

R8*!=*%J-,%!;*=*!%<9*;8',!9<=*!9+L*C!;8*(!+,!&'9*!,<!P-AD)U*=:M%!]c=*ABJ%%!9<C*-!<B!
-*'=(+(:M/!R8*!9<C*-!B+,!9<%,!<B!;8',!;'%!B<J(C!+(!,8*!=*%J-,%2!)J,!%<9*!,8+(:%!;*=*!B<J(C!
,8',!C+C!(<,!B+,2!'(C!'(!'CC+,+<(!,<!,8*!9<C*-!;'%!@=<@<%*C2!;8+&8!9+:8,!;'=='(,!BJ=,8*=!
=*%*'=&8O!,8*!%+L,8!-*D*-!<B!,8*!c=*ABJ%%!9<C*-2!<=!,8*!]=*B-*&,+D*!@='&,+,+<(*=M!-*D*-/!I,!+%!

)*A<(C!,8*!%&<@*!<B!,8+%!,8*%+%!,<!+(D*%,+:',*!,8*!:*(*='-!J%*BJ-(*%%!<B!,8+%!'CC+,+<(!7!,8',!+%!'!
,'%>!B<=!BJ,J=*!=*%*'=&8!*BB<=,%/!

5$?4!;'%!B<J(C!,<!)*!'!&<99J(+,A!<B!@='&,+&*2!(<,!UJ%,!<(!C*D*-<@9*(,!@=<:='99+(:2!)J,!

'-%<!<(!)=<>*=+(:2!<=!>(<;-*C:*!%8'=+(:!'(C!,='(%B*=/!d'(A!>(<;-*C:*!%8'=+(:!'=='(:*9*(,%!



! fF!

7!B<=9'-!'(C!+(B<=9'-!7!%**9%!,<!)*!;<=>+(:!;*--!+(!5$?42!,8<J:8!%<9*!@=<)-*9%!;*=*!
@<+(,*C!<J,!)A!,8*!=*%@<(C*(,%2!'(C!+(!,8*!'('-A%+%!%*&,+<(!<B!,8+%!=*@<=,/!N<9*!+C*'%!B<=!,8*!
;'A!B<=;'=C%!;*=*!'-%<!@=*%*(,*C2!+(&-JC+(:!'!9'@@+(:!<B!,8*!>(<;-*C:*!%8'=+(:!,8',!:<*%!
<(!+(!5$?4!B<=!J%*!+(!,8*!C*%+:(!<B!(*;!>(<;-*C:*!9'(':*9*(,!9*&8'(+%9%!,8',!'=*!

&J==*(,-A!)*+(:!@-'((*C!'(C!C*%+:(*C/!

R8*!*D+C*(&*!:',8*=*C!+(!,8+%!,'%>!%J::*%,%!,8',!,8+%!>+(C!<B!;<=>!;+--!)*&<9*!*D*(!9<=*!

*%%*(,+'-!,<!C*D*-<@9*(,!@=<:='99+(:!+(!,8*!BJ,J=*2!'%!9'(A!@='&,+&*%!8'D*!,<!)*!=*,8<J:8,!
'(C!=*C*%+:(*C2!'(C!'%!-<&'-!'(C!%&+*(,+B+&!>(<;-*C:*!8'D*!,<!)*!)=<J:8,!,<:*,8*=!+(!<=C*=!,<!
B+(C!,8*!'@@=<@=+',*!;'A!,<!%J%,'+(')-*!C*D*-<@9*(,!+(!'!;<=-C!&8'='&,*=+_*C!)A!&-+9',+&!
&8'(:*!'(C!+(%,')+-+,A/!

!

!



! fG!

H"%L2B2,2)/23%
K'*=2!3/2!$,8'('%+<J2!R/2!i'=,8'2!N/2!j!i*9@bK*(*C+&,2!4/!EF11gH/!"#$!:%$$.#&51$!2$G$'&@6$.3!
2$G$'&@6$.31!%9:#31!(%/6$8&%=/!K*=-+(2!\*=9'(AO!S*+(=+&8!Kk--!P<J(C',+<(l!58=+%,+'(!$+Cl!

4&<4^J+,Al!N,<&>8<-9!4(D+=<9*(,!I(%,+,J,*/!!

K*A*=2!S/2!j!S<-,_)-',,2!i/!E0##gH/!+&.3$F35/'!2$19:./!N'(!c+*:<2!5$O!d<=:'(!i'JB9'((!
3J)-+%8*=%/!!

KJ&82!$/!EF11FH/!H&49/'!'I%9.:13$&%9!E0%,!*C/H/!?<%>+-C*O!?<%>+-C*!m(+D*=%+,*,%B<=-':2!
N'9BJ(C%-+,,*=',J=/!!

5$?4!EF11#H/!+'96/3$!<5'.$%/79'930!/.2!+/@/4930!-./'0191!;/.27&&=J!5$?4!I(,*=(',+<('-/!

5$?4!EF101H/!+$.3%$!&(!$F@$%391$!K!='96/(&%/.2%9.:$%/!5<@*(8':*(2!c*(9'=>O!5$?4!c*(9'=>/!!

5-+9',*!58'(:*!R'%>!P<=&*!EF101H/!+'96/3$!4#/.:$!/2/@3/39&.!K!'9.=9.:!@&'949$1!/.2!@%/4394$J!
?*,=+*D*C!0Fb0.2!F1012!B=<9!8,,@OeeCC=(/C>eCC=(n;<=>+(:n:=<J@%b@'%,b*D*(,%b&&b
'C'@,',+<(b-+(>+(:b@<-+&+*%b'(Cb@='&,+&*/8,9-!!

55c!EF11#H/!+'&19.:!3#$!:/@1/!N,<&>8<-92!N;*C*(O!5<99+%%+<(!<(!5-+9',*!58'(:*!'(C!
c*D*-<@9*(,!!

c$6Ic$/!EF101'H/!L%9#$2!(%/!(/339:2&6!K!(%9#$2!39'!(&%/.2%9.:/!5<@*(8':*(2!c*(9'=>!

c$6Ic$/!EF101)H/!)$%1&./'!4&665.94/39&./!5<@*(8':*(2!c*(9'=>!

c<@@*-,2!K/!EF11GH/!M$/29.:!4#/.:$!3&8/%2!1513/9./79'930!E0%,!*C/H/!N8*BB+*-C2!miO!\=**(-*'B!
3J)-+%8+(:/!!

4'%,*=-A2!T/!EF11#H/!S<;!,8*!9+--*((+J9!C*D*-<@9*(,!:<'-%!'=*!J(B'+=!,<!'B=+&'/!N&%'2!
O$G$'&@6$.3D!EPE0H2!FWbG"/!!

4%'+'%%<(2!3/2!\+--U'92!d/2!X%&'%%<(2!S/2!j!To(:(*=JC2!h/!EF11.H/!Q$3&2@%/=39=/.!EF(C!*C/H/!
N,<&>8<-92!N;*C*(O!6<=%,*C,%!pJ=+C+>/!!

European Commission. (2010). European commission on climate change action. Retrieved 12/17, 

2010, from http://ec.europa.eu/clima/policies/brief/eu/index_en.htm  

P-AD)U*=:2!K/!EF110H/!Q/=9.:!1&49/'!149$.4$!6/33$%!E0%,!*C/H/!5'9)=+C:*2!miO!5'9)=+C:*!

m(+D*=%+,A!3=*%%/!!

\*<=:*2!$/!h/2!j!K*((*,,2!$/!EF11.H/!+/1$!13529$1!/.2!3#$&%0!2$G$'&@6$.3!9.!3#$!1&49/'!149$.4$1/!
5'9)=+C:*2!d'%%'&8J%*,,%O!dIR!3=*%%/!!

S<-C*(2!p/!*C/!EF11"HO!q$(!I(,=<CJ&,+<(!,<!38A%+&'-!\*<:='@8A!'(C!,8*!4(D+=<(9*(,r/!4%%*L2!
4(:-'(CO!3*'=%<(!e!3=*(,+&*!S'--!

S<=:*(2!R/!S/2!p<=<BB2!d/!h/2!3<=,*=2!T/!h/2!j!N&8k(2!c/!$/!E0###H/!*F4$''$.4$!70!2$19:./!6*;!a<=>O!
p<8(!T+-*A!j!N<(%2!I(&/!!



! f.!

I355/!EF11fH/!+'96/3$!4#/.:$!ARRPB!S6@/431D!/2/@3/39&.!/.2!G5'.$%/79'930J!+&.3%97539&.!&(!
8&%=9.:!:%&5@!SS!3&!3#$!(&5%3#!/11$116$.3!%$@&%3!&(!3#$!9.3$%:&G$%.6$.3/'!@/.$'!&.!4'96/3$!
4#/.:$/!5'9)=+C:*2!miO!5'9)=+C:*!m(+D*=%+,A!3=*%%/!!

I355/!EF11fH/!+'96/3$!4#/.:$!ARRPB!"#$!@#0194/'!149$.4$!7/191J!+&.3%97539&.!&(!8&%=9.:!:%&5@!S!
3&!3#$!(&5%3#!/11$116$.3!%$@&%3!&(!3#$!9.3$%:&G$%.6$.3/'!@/.$'!&.!4'96/3$!4#/.:$/!5'9)=+C:*2!
m(+,*C!i+(:C<9O!5'9)=+C:*!m(+D*=%+,A!3=*%%/!

p'9+%<(2!$/!EF110H/!"#$!6/=9.:!&(!:%$$.!=.&8'$2:$/!5'9)=+C:*2!miO!5'9)=+C:*!m(+D*=%+,A!
3=*%%/!!

X45c!b!c*D*-<@9*(,!$%%+%,'(&*!5<99+,,**/!EF11g'H/!I(,*:=',+(:!5-+9',*!58'(:*!$C'@,',+<(!
+(,<!c*D*-<@9*(,!5<b<@*=',+<(J!X45c/!!

X45c!EF11g)H/!)/%91!2$4'/%/39&.!/.2!/44%/!/:$.2/!(&%!/439&.O!X45c/!!

d'(C':!d<=:*(!EF11#HO!N*D*(!I(,*=&<((*&,*C!5=+%*%/!d'(C':!d<=:*(!?+%>!'(C!<@@<=,J(+,A!
=*@<=,!%*=+*%!b!F11#/!5<@*(8':*(2!c*(9'=>O!d'(C':!d<=:*(!

?+&8'=C%<(2!i/!*/!'/!EF11#H/!H0.3#$191!%$@&%3/!5<@*(8':*(2!c*(9'=>O!m(+D*=%+,A!<B!5<@*(8':*(/!!

N*(:*2!3/!*/!'/!EF11fH/!L&%/.2%9.:$.1!(&%6/39&.$%!B!T2(&%2%9.:$%.$!9!/3!7$G/%$!(%$6392$.!9!2$.!

'I%$.2$!&%:/.91/39&.!E0/!JC:'D*2!0/!<@-':!*C/H/!is)*(8'D(O!i-+9/!!

N,*=(2!6/!EF11WH/!H3$%.!%$G9$8!%$@&%3!&.!3#$!$4&.&6941!&(!4'96/3$!4#/.:$/!5'9)=+C:*2!miO!
5'9)=+C:*!m(+D*=%+,A!3=*%%/!?*,=+*D*C!B=<9!

8,,@Oee;*)'=&8+D*/(',+<('-'=&8+D*%/:<D/J>ete8,,@Oee;;;/89,=*'%J=A/:<D/J>e%,*=(n=*D+*;n
=*@<=,/8,9!!

R*>(<-<:+=uC*,/!EF11gH/!;U%9.:!&6!='96/I.2%9.:$%!&:!52G9='9.:1'/.2$/!5<@*(8':*(2!

c*(9'=>O!R*>(<-<:+=uC*,/!!

R*<=*--2!p/2!j!ND*(%%<(2!R/!EF11fH/!-33!(%V:/!&4#!/33!1G/%/!d'-9k2!N;*C*(O!h+)*=/!!

m6b\$!EF101HO!I(,*:=',*C!'(C!5<<=C+(',*C!I9@-*9*(,',+<(!<B!'(C!P<--<;bm@!,<!,8*!
XJ,&<9*%!<B!,8*!d'U<=!m(+,*C!6',+<(%!5<(B*=*(&*%!'(C!NJ99+,%!+(!,8*!4&<(<9+&2!N<&+'-!'(C!
?*-',*C!P+*-C%2!EF101H/!!

m6c\!O$'9G$%9.:!/1!&.$J!?*,=+*D*C!0Fe0.2!F1012!B=<9!8,,@Oee;;;/J(C:/<=:eV3Zf!!

m6c3!W/194!(/431!/7&53!3#$!QOX1J!?*,=+*D*C!0Fe0.2!F1012!B=<9!

;;;/J(C@/<=:e9C:e)'%+&%/%8,9-!!

UNFCCC. Copenhagen accord. Retrieved 17/12, 2010, from http://unfccc.int/home/items/5262.php  

T*(:*=2!4/!E0##gH/!+&665.939$1!&(!@%/4394$B!M$/%.9.:D!6$/.9.:1D!/.2!92$.3930!5'9)=+C:*!
m(+D*=%+,A!3=*%%/!!

v+*=D<:*-2!\/2!j!X@*=*2!$/!EF101H/!S.3$:%/39.:!6$3$&%&'&:94/'!/.2!9.29:$.&51!=.&8'$2:$K7/1$2!
1$/1&./'!4'96/3$!(&%$4/131!(&%!3#$!/:%945'35%/'!1$43&%/!X,,';'2!5'('C'O!Ic?5/!!



! f"!

8..2)*1D%8%>%:'6.9202%9130%'B%M(2301')3%B',%0;2%+)+9-01/+9%B,+62N',K%
R8*!B+=%,!&<(,=+)J,+<(!,<!,8*!'('-A,+&'-!B='9*;<=>!;'%!,8*!&-'%%+B+&',+<(!<B!&<(&*@,+<(%!<B!,8*!
&-+9',*!&8'(:*!7!C*D*-<@*9*(,!(*LJ%!,8',!;'%!@=*%*(,*C!+(!,8*!&<(&-J%+<(!,<!%*&,+<(!G/0/!$%!

,8*=*!*L+%,!%*D*='-!C+BB*=*(,!>+(C%!<B!J(C*=%,'(C+(:!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!
(*LJ%2!+,!+%!=*-*D'(,!,<!'%>!,8*!^J*%,+<(!<B!8<;!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%!+%!
&<(&*+D*C!<B!+(!5$?4O!

b T8+&8!&<(&*@,+<(%!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%!'=*!=*B-*&,*C!+(!5$?4!
C<&J9*(,%V!

b S<;!C<!5$?4!*9@-<A**%!&<(&*+D*!<B!,8*!&-+9',*!&8'(:*!7!C*D*-<@9*(,!(*LJ%V!
b c<!'--!,8*!')<D*!&<(&*@,+<(%!B+,!+(,<!,8*!&',*:<=+%',+<(!9'C*!J(C*=!G/0V!

P=<9!%*&,+<(!G/F2!;*!)=<J:8,!<(-A!,;<!^J*%,+<(%O!

b $=*!,8*!%A%,*9%!+(!5$?4!=*%+%,'(,!,<!&8'(:*V!
b I%!&8'(:*!C=+D*(!)A!+(C*(,+B+')-*!':*(,%!<=!C=+D*=%!<B!&8'(:*V!

$B,*=!,8*!=*'C+(:!<B!T*(:*=2!;*!9'A!*L@*&,!,8*!'(%;*=!,8*!%*&<(C!<B!,8*%*!^J*%,+<(%!,<!)*!

M(<M!7!'%!;*!*L@*&,!,8',!&8'(:*!+%!,8*!<J,&<9*!<B!%<&+'-!@=<&*%%*%!%J&8!'%!,8*!(*:<,+',+<(!<B!
9*'(+(:!'(C!*(,*=@=+%*2!=',8*=!,8'(!%<9*,8+(:!,8',!+%!;+--*C2!@-'((*C2!'(C!%,=',*:+&'--A!
&'==+*C!<J,/!

I(!%*&,+<(!G/G2!;*!+C*(,+B+*C!9'(A!*-*9*(,%!B<=!,8*!'('-A,+&'-!B='9*;<=>2!;8+&8!&'(!(<;!)*!
=*B<=9J-',*C!+(,<!^J*'%+<(%!+(!,8*!'('-A,+&'-!B='9*;<=>O!

P-AD)U*=:O!

b S<;!C<!@*<@-*!B<=9J-',*!'(%;*=%!')<J,!,8*+=!;<=>V!c<!,8*!J%*!('==',+D*%!'(C!
*L'9@-*%2!<=!C<!,8*A!J%*!&<(,*L,b+(C*@*(C*(,!=J-*%V!Ed'A!,*--!J%!',!;8',!-*D*-!<B!,8*!
c=*ABJ%%!9<C*-!,8*A!@*=B<=92!'(C!,8J%!;8+&8!>+(C%!<B!-*'=(+(:!,8*A!&'(!B=J+,BJ--A!

*(:':*!+(H!
b S<;!+%!*L@*=+*(&*b)'%*C!-*'=(+(:!'(C!>(<;-*C:*!D'-J*C!'(C!%8'=*C!+(!,8*!

<=:'(+%',+<(V!c<!@*<@-*!,'->!')<J,!@'=&,+&'-!*L@*=+*(&*!<=!B<=9'-!,*'&8+(:!;8*(!,8*A!
'=*!'%>*C!')<J,!-*'=(+(:V!

b $=*!,8*=*!'(A!&'%*%!<=!('==',+D*%!,8',!'=*!%8'=*C!)=<'C-A!7!'(C!'=*!'(A!<B!,8*9!<B!
@'='C<:9',+&!&8'='&,*=V!

T*(:*=O!

b S<;!C+C!,8*!&-+9',*!&8'(:*!+%%J*!:*,!@=<9+(*(,!+(!5$?4V!
b S<;!C<*%!+,!&-+9',*!&8'(:*!*(,*=!@=<:='99*%!e!@=<U*&,%!+(!5$?4V!

b c+C!(*:<,+',+<(!<D*=!+,%!=*-*D'(&*!<=!D+')+-+,A!,'>*!@-'&*!;8*(!+,!;'%!+(,=<CJ&*CV!c<!
'(A)<CA!%,+--!&<(,*%,!+,V!

b T*=*!*L+%,+(:!*(,*=@=+%*%!&8'(:*CV!c+C!(*;!<(*%!&<9*!+(,<!*L+%,*(&*V!
o T8',!+%!(*;V!
o T8<!'=*!*(:':*CV!

o T8',!+%!,8*!=*-',+<(!,<!,8*!M<-C!;'AMV!ENJ@*=&*C*2!&<9@-*9*(,2!<=VH!
b S'D*!(*;!>+(C%!<B!&<9@*(,*(&*%!8'D*!)*&<9*!(**C*C!'(C!D'-J*CV!T8+&8V!



! fW!

b I(!;8',!;'A%!8'D*!@='&,+&*!E,8*!9'A!,8+(:%!'=*!C<(*H!&8'(:*CV!
b S'%!,8*!+(&-J%+<(!<B!&-+9',*!&8'(:*!'-%<!&8'(:*C!,8*!;'A!,8',!<,8*=!'%@*&,%!<B!

C*D*-<@9*(,!'+C!'=*!@*=&*+D*C!'%!9*'(+(:BJ-V!
b S'D*!@*<@-*!)**(!-*'=(+(:!CJ=+(:!,8+%!@=<&*%%V!

o T8<V!
o S<;V!
o T8*(V!
o P=<9!;8<9V!

T*(:*=!<(!-*'=(+(:!'%!@=<&*%%!

b c<!;*!*(&<J(,*=!'(A<(*!;8<!+%!+(!'!@*=+@8*='-!@<%+,+<(2!<=!8'%!)**(!%<V!S<;!C<*%!
%J&8!@*=%<(%M!*L@*=+*(&*!<B!-*'=(+(:!&<9@'=*!,<!,8',!<B!<,8*=%V!

b I%!-*:+,+9',*!@*=+@8*='-!@'=,+&+@',+<(!+(%,+,J,+<('-+_*C!+(!'(A!;'AV!S<;V!
b c<!;*!*(&<J(,*=!@*<@-*!;8<!'=*!*(:':*C!+(!)<J(C'=A!@='&,+&*%2!<=!)<J(C'=A!<)U*&,V!

o S<;!C<!)<=C*=!@='&,+&*%!;<=>!+(!5$?4V!

o $=*!)<J(C'=A!<)U*&,+D*%!@*=&*+D*C!'%!*BB*&,+D*V!
o I%!)=<>*=+(:!%J&&*%%BJ-V!IB!(<,2!;8A!(<,V!
o c<!<)U*&,%!'(C!)=<>*=%!;<=>!)*,,*=!+(!&<--J%+<(V!
o c<!)=<>*=%!*(&<J(,*=!@=<)-*9%!<B!9'=:+('-+_',+<(!<=!+(&-J%+<(2!'%!C*%&=+)*C!)A!

T*(:*=V!

!

%



! ff!

8..2)*1D%&%>%5+6.92%1)02,=12N%<(1*2%
"#91!1/6@'$!9.3$%G9$8!:592$!4&.3/9.1!3#$!Y5$139&.1!3#/3!8$%$!/1=$2!&(!3#$!%$1@&.2$.31J!W53!/1!
3#$!%$1@&.2$.31!#/2!Y593$!29(($%$.3!8&%=!/%$/1D!3#$!9.3$%G9$8!:592$!8/1!/2Z513$2!9.!$/4#!4/1$!3&!
(93!3#$!49%45613/.4$1J!S.!/22939&.D!3#$!%$1@&.2$.31!8$%$!/1=$2!(5%3#$%!Y5$139&.1!/1!3#$!9.3$%G9$81!
@%&:%$11$2D!9.!&%2$%!3&!4'/%9(0!@&9.31D!&%!(&''&8!5@!&.!5.$F@$43$2!9115$1!3#/3!3#$!%$1@&.2$.31!
%/91$2J!

L&%!$/4#!Y5$139&.!&(!3#$!9.3$%G9$8!:592$!91!.&3$2!3#$!.567$%[1\!&(!3#$!Y5$139&.[1\!9.!3#$!
/./'0394/'!(%/6$8&%=!3#/3!93!%$'/3$1!3&!]!9(!93!%$'/3$1!29%$43'0!3&!3#$6J!"#$!.&3/39&.!51$2!91!
-LB[.567$%\J!!

H&6$!&(!3#$!Y5$139&.1!]!@/%3945'/%'0!EJEJ/J9!]!/%$!/.18$%$2!70!'&&=9.:!/3!3#$!(&%6!3#/3!/''!
/.18$%1!/%$!:9G$.!9.D!/.2!3#$%$(&%$!.&!Y5$139&.1!%$'/3$!29%$43'0!3&!3#91!Y5$139&.J!

!

I(,=<CJ&,+<(O!

0/ 6'9*!
F/ S<;!-<(:!8'D*!A<J!;<=>*C!+(!5$?4V!
G/ T8',!C<!A<J!;<=>!;+,8V!

./ T8+&8!=<-*!C<*%!&-+9',*!@-'A!+(!A<J=!C'+-A!;<=>V!E4L@-'+(!+(!A<J=!<;(!;<=>H!
$PO!G/0/+!

!

5<J(,=A!@=<:='99*%!

"/ T8+&8!'&,+D+,+*%!+(!A<J=!&<J(,=A!@=<:='99*%!'=*!=*-',*C!,<!&-+9',*!&8'(:*V!
$PO!G/G/)/++!

W/ T8<!,'>*%!e!,<<>!,8*!+(+,+',+D*!;8*(!&-+9',*!&8'(:*!+%!e!;'%!+(,=<CJ&*C!+(,<!,8*!
@=<:='99*V!

$PO!G/G/)/+!
f/ c<!A<J!J%*!,8*!5Q5$!<=!<,8*=!,<<-%!e!,<<->+,%V!

$PO!G/G/'/++!
'/ S<;!+%!+,!J%*CV!

)/ N+(&*!;8*(V!
&/ S<;!;*=*!A<J!+(,=<CJ&*C!,<!+,V!
C/ S<;!C<*%!+,!8*-@!A<JV!
*/ S<;!+%!*L@*=+*(&*!'(C!>(<;-*C:*!:*(*=',*C!:',8*=*C!<=!%8'=*CV!

g/ S<;!C<!,8*!(*;!9*,8<C%!B+,!<,8*=!,<<-%!e!,<<->+,%!+(!J%*!+(!5$?4V!
$PO!G/G/)/++!

'/ c<!,8*!,<<-%!B+,!,<:*,8*=V!
)/ S'D*!'(A!,<<-%!)**(!@J%8*C!+(,<!,8*!)'&>:=<J(CV!
&/ S'D*!A<J!A<J=%*-B!)*:J(!,<!C<!,8+(:%!C+BB*=*(,-A!+(!<,8*=!&<((*&,+<(%2!'B,*=!A<J!

)*:'(!;<=>+(:!;+,8!&-+9',*!&8'(:*V!

!



! fg!

X,8*=!@=<:='99*%!E$h32!&<99J(+,A!<B!@='&,+&*!*,&/H!

#/ T8',!+%!,8*!&<(,*(,!<B!,8*!@=<:='99*!E;8',!'=*!A<J!:<+(:!,<!C<VH!

01/ 3-*'%*!*L@-'+(!,8*!+C*'!)*8+(C!,8*!@=<:='99*!B<=!9*/!
00/ S<;!B'=!+%!,8*!+9@-*9*(,',+<(!<B!,8*!@=<:='99*V!
0F/ S<;!;'%!e!+%!,8*!@=<&*%%V!

$PO!G/G/)!+!b!D!

'/ T8*=*!C+C!,8*!+C*'!&<9*!B=<9!e!8<;!C+C!+,!'--!%,'=,V!
)/ T8<!@'=,+&+@',*C!+(!C*%+:(+(:!+,V!
&/ T8<!'=*!;<=>+(:!;+,8!+,!(<;V!
C/ T8<!'=*!e!;+--!)*!+9@-*9*(,+(:!+,V!

0G/ S'%!,8+%!@=<U*&,!9*,!;+,8!=*%+%,'(&*V!

$PO!G/F/+!
'/ c<!@=<U*&,%!-+>*!,8+%!J%J'--A!9**,!=*%+%,'(&*V!

0./ S<;!+%!,8*!&<(&*@,!e!+C*'!%@=*'C!+(!5$?4V!
G/G/&/+!

!

wJ*%,+<(%!')<J,!*L@*=+*(&*!'(C!>(<;-*C:*!%8'=+(:2!'(C!-*'=(+(:O!
$PO!G/G/'/!++l!G/G/)/D+l!G/G/&/+l!G/G/&/++l!G/G/&/+++l!G/G/&/+D!

0"/ !T8',!+%!,8*!@=<CJ&,!<B!A<J=!&-+9',*!&8'(:*!'%%*%%9*(,%!<=!'('-A%*%V!

'/ $=*!,8*!=*%J-,%!:',8*=*C!+(!%<9*!;'AV!
)/ T8<!8'%!'&&*%%!,<!,8*9V!
&/ c<!A<J!,*--!*'&8!<,8*=!')<J,!,8*!=*%J-,%!'&=<%%!,8*!<=:'(+%',+<(V!

0W/ T8',!=<-*!C<*%!>(<;-*C:*!%8'=+(:!@-'A!+(!,8*!@=<:='99*%V!

0f/ c<!A<J!8'D*!=*:J-'=!&<(,'&,!;+,8!<,8*=%!;8<!C<!%<9*!<B!,8*!%'9*!,8+(:%!'%!A<J=%*-B!+(!
<=C*=!,<!%8'=*!*L@*=+*(&*V!

0g/ S<;!C<!A<J!:*,!'&&*%%!,<!>(<;-*C:*!')<J,!&-+9',*!&8'(:*!'C'@,',+<(V!
'/ S<;!C<!A<J!'&&*%%!<,8*=!>(<;-*C:*!,8',!A<J!(**C!B<=!A<J=!;<=>V!

!

R8*!]:<<C!^J*%,+<(%MO!

0#/ S<;!;<J-C!A<J!C*%&=+)*!,8*!&<((*&,+<(!)*,;**(!C*D*-<@9*(,!'%%+%,'(&*!'(C!&-+9',*!
&8'(:*!,<!%<9*<(*!;8<!C+C!(<,!>(<;!9J&8!')<J,!,8*!%J)U*&,V!
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