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Relevance (+/-)
e Istheindicator linked to our definition of an innovative post-carbon city? (+/-)
e Isthecity able to influence the indicator on its own? (i.e., is the city level the right level?) (+/-)

e s the indicator relevant for small cities as well as for megacities, does it respect the diversity
of case study cities?

e Are there indicators included that enable one to measure development/transition scenarios’
impacts (with regard to WP5 objectives)?

Clear message (y/n)
e Isthe message of the indicator clear? (+/-)
e Isthe meaning of the indicator substantial? (+/-)
e Are the name and the data of the indicator easily understandable? (+/-)

e Isthe direction of the indictor clear? (y/n)

Data availability (+/-)
e Isthe data available at the city level? (+/-)
e Isthe data already collected? (y/n)
e What is the location/source of the data? (location)
e Isthere free access? (y/n)
e For how long has the data been collected? (years)
e How often is the data collected? (/year)
e Arethe city officials able to provide us with the data? (+/-)

e Isthe data available for every city? (+/-)

Data quality (+/-)
e  Reliability (+/-)
o How consistent is the data?
Validity (+/-)
o Does it measure what it is intended to measure?

e Completeness (+/-)
o Isthe database complete or is data missing?
e  Comparability (+/-)
o E.g.,isthe data standardised?
e Transparency (+/-)
o E.g.,isit possible for other people to verify the data?
e Uncertainty (+/-)
o How does the indicator deal with uncertainty?
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'8$,#q8+CDEMq%B+*}8+CDEMG=26

!
EDGL/#&$I0&#+1*#21"U4)*4$&/H12,01<$42$,#$% &' ()*#+

X4-134=, 01 RAH&S/0&H1*#21"UA)*A$&/H#12,01<$42$, #S% & (WHH: &) A#21*#21\&'8$,01ICDD_J>! #$-$4#2,#!
4%-1 2,01 VHS, 0HASE/H#A) #1 24+*+12IT.3"2",g:"2g:"\I'<! <?LX?0ITiT@V"! pT;?2k\"p al &#! "06*0$>!
,0)9%$,0$! 28&,! ;/$%, #28+(,&S! JHESIO&H+! *#21 "U4)*A$&/H 670! &, <$42$ HSYR)BRILEH*8! U/O!
2,51j&#$,0+0%#212,01:4'884)$&+(,&Eh+)&'8 VH#2 & (4$/0 #8#214*-1201<$42$!i, =R &K IREBA) $&+(,&$-B, 1
0&'8$,0-$4$SHAB+,),&$,$! %/02, 4G 1 &$,088#! -EHRMHS,! :4'884)$&+(,8&$-8H2&(4$/0,#1 B-BA2 # |

&+ 6)/-- #G1.h+)&'8,1<$04$ #8608, ), 1%,02 #1+ #HA#HS>): &O(*#+-R*-455 #89#+,10,2/'81#&'83G!IX&, | @7$,!
2,01V#28&(4$/0, #1&-$!-,8018/'8G!<&, 8,188, 0R*K

8$$=Kqgq+,/+04=8&,/G*#8,&=R&+G2,0-$42%/,(/)q6&),-qCDEEqQDMQ:, &) 4ETIBE 0 TU4)
p/#$*0,'G=2b

!
EEG!X,0'k5R*+12,01.,#-'88,&$K!X&,!$04#-6/054$&U,!1046$!2,0!<$923$,

X4-1A*=$+*$4'8$ #14*-| CDEMI U/5!%&-- #-'846$)&'8#IN,&04$! 2, 0IN*#2,-0,+&,0*#+ @)/B4),1k5%,)$U, 0941
2,04+ # IN@KJ! B,64--$! -& '8 5&$! 2KWBAHE-&, 0-H M <$92$,#! *#21 2)8-0/m #P04#-6/054$&LH X4B, &!

%,02 #IL#6/02,0%#+ #1441 28, 1*0BA#, i, B #-0*4)&$9$! B #-/1B ), *'8$, $1*#2188&#$,0604+$1%8&,14*812,01K51
%,)$-'8*$R! *#20&, | *OBA#,| 204#-6/05ASEIKS! 44+ -8&'8$-! 2801 L#6/02,0%#+ #12 5! + -))-'846$)&'8 #!

jA#2 ) # TO& #$&, 044+ R* + B #>184$1 2,0 :N@K! ,&#,# "#/054$&U #! 1/5=4--al #$%&'(,)$G! "0! *5-'80,&B$!
245&$!12 #1\A*5>1 8#12 51 &#1 <$92$, #1"HS%&' () #+-=642,|R*! &#,0145) . #-'8 #1/0& #$8&,05,# KOBAHE-&, 0*+!
0,4)8-8,0$!%,02)$ 4> 4210 H#- 8$-12,-- # &, 1#4'884)$&+, I "HEY& () *#+1+,69802,$! &-$G! X, 01 A/(*-124B,&!
&-$14%6! @0/M-$92$,! %&.!14&0/1/2,0! *5BA&! +,08'8%,$G! [B,0+,/02#,$,1 g&,)- SR+ #1*#2] Am#485 #! R*0!
30/B),5)h-*#+158$1+0/m,01j,B,)%&0(*#+1-8&#2!8,04*+ 40B,&$, ! *#IVEREUS/0, #188#%,0), +$G![B, 0!, &, #!
+0/m,#IN,$,8)&+*#+-=0/R,--1&-$12&,1@7$,12,0IV#2&(4$/0,#14)-18/'814#R*- 8 #G1<&,8,18&,0R*K

8$$=-Kq(%%%G%B+*G2,06&),4258&#0*- 0F=)/42q%B+*G2,0$,5=)4$,-024% & #qU,0/,66 #$) & 8*#+ #q84*=$
'8$,#q8+CDEMq%B+*}8+CDEMG=26

"#E%&' ()M +!, &, [HE&SI0& BHH213) At +-&#-$0*5 #$,-16701#4'884)$&+,1*#210,-&) & #$,!-$92$&-'8,!: &0$-'846$--$0*($*0, # YM



ECGIV#2&(4$/0& (U VHH#IUAS&IH #1&51/#$,1$!2,012,*$-'8,#!,4'884) $&+(,&H-$04$, +&,

X&,|A04*#8/6,01<$*2&,>1 &5IL*GH0N4S,-16701:4'884)$8&+,"#$%6&'()*#40-$,))$| CDEM!U/#!30/6 GIXOG\A&H, 0!
:4)R! B,-'896$&+$! -&'8! 5&$! VHH/UASE/H-8H2&(4S/08&(! *#21 2,0, #! +,-)))-'846$)&'8 #! *#2! #AS&IHA) #q+)/B4) #!
g*-455,#89#+ # &##,084)B! ,&#,0!;4'884)$8+(,&$--$04%,+&,G! X4B,&! %&02! B HNAMB\ B8/ #-8H#2 f!
00&,14*612420/=, 481"  NH#IUASE/HI<'/0,B/A02al&HAH+ #G1<&,8,18&,0R*K

8$$=001%%%GH#4'884)$8+(,&$-048G2,q%=

‘#1

$,4#$0*=)/42-05&+04$&/#02/*5 #$-0CDEMDWEW}IA04*#8/6,0lV<VI\;"}<$*28 IV#2&(4$/0& QUM VH#IUAS&IH# HG
=26

!
!
EWG!V#28&'4$/0-16/0!<*-$4&8)/B&)BHR!-140,!5/#8$/08&#+14#2!,U4)*4$&#+!$8,801-*" -

X4-134=,0>ICDEC!,0-'8&,##$,0-8$12&,!.h+)&'8(,&$! 7B,01#4'884)$&+,| V#28& (488, #mB40(,&$670!

2,#1"06/)+! U/# #4'884)$&+,5! <$42$=)4# #! 4*6R*R, &+ #G! X&,! ., $8/2& (1 &-$! 24B,&! B #-/14*6+ R,&+$! %8&,1 2&,!
30/B),5-$,))#+1*#21 2,01 +)/B4), | I/#$,I$G! X&,! Ad))B,&-=&,),! B,R&, 8 #! -& BVOIBI-$928$, | %&,! RGNG! < 2#,
12,00N* #/-1L&0,-G X&,! 24B,&!U,0% #2,$,# VH#2&(4$/0,#1 -&#21 - 80! -$40(1 U/#! 2 #1 <X @-14B+,),&$, $! *#2! -&#2!
-[5&$1U/#12,01@7$,14)-18/'8!, &H#R*-$*6, #GIXA$, #! (h##,#1 7B, 0124-IVH#S$, 0#,$16 7012&,10,%,8) &+, #1<$92$, 14B+,0*1
6,#1%,02,#G

<&,8,18&,0R8%$3=-Kqq-*-$4&#4B), & $&,-GHER1#be|*=)/42- CDEZQED Q& #2& BHID:-$4 &# 4 B& J&H5S)
'4-, 1$*2&,16&#4)G=26

EYGHRR.(4$/0,# 2,0 K1,4'884)$&+(,&$-R&,),H! A70! X, *$-'8)4#2! U,067+B40,! V#2&(4$/0,#1 2,0! +)IB4) #! k;
L+,#24ICDWD!67014#4'884)$&+, I"# SR, () 4+

X&, 'L+ #241 CDWD!670!#4'884)$&+, " #$%&' () #+al &-$! ,&#!1+)/B4), 01 L($&/#-=)4#12,01b,0,&#$ #!;4$&/# #6701 28,
LHISHSI12 13 ) A $ HI*H212 #1:18)-$4#2>12,01U/#1 2,01 K; 1@,#,04)U,0-455)*#+!&51n480! CDEZ! U,04B1
-'8&,2,$19%/02,#1&-$G1.&$12,01L+#24184B #12&.,1.&$+)&,2-$44$ #12,01b,0, 84S #1;4$&/# #! &# H# AA80=) 4#IR*0!
“204#-6/054$&/#1 2,01 1 )$! R*5! N,--,0,#al &5! <&##,! &#,0! #4'884)$&+ #! KFSH+ U @ -,))-'846$>!

:80$-'846$! *#21k5%,)$! B&-! R*5!n480! CDWD! #$%&'(,)$G! N,-$4#23$,&)! 2,0! L+,#24! CDWD! -&#2! E]! +)/B4),! "#$1
%& ()*#+-R&,),! *#$,08$,8)$! &# EM_| k#$,0R&,),G! X&,! <$4$8&-$8&-'8,! /558&--&/#! 2,01 b,0,&#S$,# :AS&/H# # %*02,!
B,4*6$04+$>1 +,5, &#-45! 5&$! 24$&/H#A) #] <$A$&-$&-'8, #IX5$, 081 +)/B4),| V#28&(4$/0,# 6701 2&, k#$,0R&, )| R*!
HSY&'(JHGIX&, 1246701, &#+ - SRS, [iM#B/04#21"f=, 03] @ 0/*=!/# <X @!V#2&'4$/0-u! XX (@-J! 84$!88&.,01

670! ,&#! ,0-$,-1 VH#2&(4$/0,#-,$! U/0+,),+$G! X&IX@'®, $RS! -&'8! 4*-| -$4$BAB&SS, 0! &H#&+,0! k:1

&$+)&, 2-$44$ #IR*-455 #>1240*#$,01670!X,*$-'8)4#2124-1<$4$&-$&-'8,IN*#2,-45$G <&, 8,18&,0R*K

8$$=-Kqq%%%G2,-$4$&-G2,0X"0q48) #AL($S #OV#2&(4$/0 #0;4'884)$&+(,&$-&#2&(4$/0 #qVH#S 0HASE/HA) GV H2& (4
#B,0&'8$}<X@G=26W}}B)/By=*B)&4S&/#A&),

"HE%&' () H+],&H# - HE&SI0& B2 3) A1 #+-&H#-$0*5, #$,-1670!#4'884)$& R0 &) &, #$,!-$92$&-'8,1: &0$-'846$--$0*($*0.#  Y]!



EZG!.4'8B40(,&$--$*2&,1670!2,#!"./#&$/0!.&0$-'846$!*#2 1\, +&/#a!2,0IN,08,) I5$8B S+

X&,K$*28, B,64--$! -&'8! 5&$! D@5 #K! VHHUASE/H>! |['8-'8%),1 *#21 X&+8&$4)&-&, 04+ 2,0! :&0%5!846$
B&)2,$!,&#,#12,&)12,01.4'8B40(,&$--$*2&,!"./#&$/0!:80$-'846$!*#21\,+&/H#a>! 2&,1 24-1 A04*#8/6,0! V<V &5! L *61
$04+12,01N,0$,)-5444$&6$+#+! &5! 9,8 $04*ELrt+#&3! CDEZ! ,0-$,))$! S48BXAB, &! %*02 ¥6/)+ #2,1 X41

$,#d* ) #!+,=076$!5&$! 2,5! g&,)>1 U,0-'8&,2 #,1 L-=,($,! 2,-1 28,5,#6,)2-1 5&$$,)-1 V#28&(4$/0,# 4BR*B&)2,#K
N*42, -4+ #$*0! 670! LOBXBES, #$24$ #BA# (! 3L2<?RIK\T<?L? >B*B)&(4$&/H-24$ #BAH( #! <'[=*-1 <42

L BL/BI <&, #, SIAC" K$A$&-$&(! 2, <$&6$,0U,0B4#2,-! 670! 2&,! X,*$-'8,! :&-- HVBAEIN, $0&, B-=44#,)
A##8,85,01kHS, 04,85 #-=4#,) ©X,01R*! #$%&'(,J#2,!./#&$/01U,06/)+$!24-19&,)>1&5!\485 #1 &, 01 TH)&H,
3)4$$6/05! XA% #! *#21 VH6/0548&/# #! R*01\,+&/H#4)%E&0$-'846$! 828, O #2)*#+-4#-9$R, | R*0! L 20,-1

-&,0%##+1 -=,R&6&-'8,0! j,04*-6/0248- #! &#!N,0,&'8,# %&,! k#$,04#58#>1 LOB,&$>! LOB,&$#,85,0>! N,Uh)(,1

O] %421 X 5/+04=8&, > N&) 2*#+>! VH$,+04$&/#>! @,-#28,&$>! A458)& #60,*#2)&'8(,&$>! 6&#A#RE.,)),0! :/8)
V#604-$0*($*04*- 481 /2,0 ./B&)&$IS$! B,0,&SR*-$3),K&,! VH2&(4$/0,#! %,02,#! *#$,0$,8)$! &#! r*4)&$41
$&UOrA#$&$AS&U!*#21#4'8IR &$)&'80! 09%5)&'8,0!j&#-&'8$G! X&,! @7$,! 2,01 V#2&(4$/0,#1 &-$! 4)-1-,8018/'8! &
6,#G1<&,8,18&,0R*K

8%$$=-Kaq%%%G&-&G604*#8/6,0G2,q'/#$,#3$92450&-&092/(*5,#$,0"=qCDEZq.4'8B40(,&%$--$*2&,G=26

!
EMGI\'3T\?IT;II"ZI3"AT\.L;p"IV;XVpL?T\< !

CDEY!,0-$,))$>!U/5!a"+0/=, 4#! k#&/#~-1<,U #$8! AO45,%/0(1 30/+0455, | 6/800BH! $, 8#/)/+&'4)12,U,)/1

=5, #$! 4#21 2 5/#-$04$&/H#! *#2,01 +04#3$! 4+0,,5 #%-82,0! N,0&'8$! &5! I/#$,1$! 2,-1 a3TpLpVaT30/0, (3-
4))+,5,8#16701<$92$, ! #$%/06 #1%/020HB()90$! 85! X, S2&)!;/$%, #28+(,&S$!, &#,-1<-$,5-1670124-1 /#&1

$I0&H+! #21 2&,1 204#-8BRHA3/-$! 'A0B/#! p&S&,-aG! X&,! 240841 U, 0%, #2,$,# VH2&(4$/0,#1 %+02 #! U/#! 4)) #!
N,$,8)&+$,#!,U4)*&, 08! *#2! -&#21 2,-84)B! U/#! &80,0! @7$,! 4)-! -,80! 8/'8! ,&#R*-$*6,#G! X&,! 20,&! N,0,&'8,! 2
4'884)$&+(,&$!-&#2! #$84)$,#G1<&,8,188,0R*K

8$$=-Kqq=/4'8$/G ,*q #$ #$00, M0k, 06/054%', 18#2&'4$/0-

!
E]G\./#&%$/0!;4'884)$&+ ,I/55*#,1?,&) | EI*#2!C

CDEZ!,0-'8&#,#>1-$,))$!2,0!N,08'8$! ,&#,!" @,B04*8-4#9%, &-*#+al 670! 2,#! /#&$/0! 240G! "040B, &8, $! %6*02,!
U/B! X, *$-'8,-IV#-$8$+$1670IKOBA#&-$&(al12&6*J1*#212,01°N,08$,)-54##1 <$&6$*#+aG ! X, 01VH28&(4$/0, #(4$4)/+!
2,15,8064'8! 7B,040B,8$,$G! :, ##+),&'8! -&'81 2,01 ./#8&$/0! =0&590! 4#! 2&.,! g&,)+0*==,12,0! "#$-'8,&2,0! *#2!
"H$-'8, &2HH -5, 0-$7SR, 01 &1 2,01 I/55*#4) U, 0%4)$HH211=/) &$E&(1 08'8$,$>! -&#21 2&.,1,08/B #,#1 V#2&(4$/1
0,#%,08,1*4#212&. "0+ B#&--,| &#,0IN,604+*+ R*51:4'884)$&+(,&S$-54#4-+,5 #$ +0*#2-9$R)&'8! 6701 2, #1U/01
)&+ H2 HUIHS, [SI&HS,0,--AHSIH21+, &+ SCI"HSB4)$, #1&#12,01L*-06, 0$#+167012,#1 [#&$/01-&#21:4'884)$&+1
(,&$-B,0&'8$,! 4*-1i4#2(0,&- #>1 <$92$ #q@,5,&#2,#>1 2,01 N\X! *#21 2,01 "KG! A70! 2&,1"&HR,)&H28&(4%$/0,#! -&#:
<$,'(B0&,6,!,040B,8$,$!%/02,#>1%,)'8,:4'884)$8+(,&$-0,), UAHR>1j, 0(*#6$! 2,01 X4$ #1 *#21h4) & 28$9$! + #4*-/!
B,$04'8$,#1 %&,! 1,'8- ) %&O(*#+ #> A*#($&/H>1 X4$ #U PBOEES! *#21\485 #B,2&#+*#+ #G! L8 %+02,!
&HIN,R*+IR*12 #1<X@-18,0+,-$,))$G <&, 8,18&,0R*K

8%$$=-Kaq%%%GB,0%,) EB8ES*#+G2,02,q*#160/0,($,05/#8&$/Bt4' 884)$&K/55*#,0 !

"#E%&' ()M +!, &, [HE&SI0& BHH213) At +-&#-$0*5 #$,-16701#4'884)$&+,1*#210,-&) & #$,!-$92$&-'8,!: &0$-'846$--$0*($*0, # YH



EFG!L#-9%$R,!670!,&#1 B,--,0,-! /#&$/0&#+!*#2! ,&#,1U,0B,--,08,!"06/)+-(/#$0/)),! 2,0! V#604-$0*($*06h02,0*#+!
&##,084)B!12,0!@,5,&#-'846$-4*6+4B,!"b,0B,--,0*#+12,0!0,+&/#4),#!:&0$-'846$--$D*($*0a

X4-1 @*$4'8$,#! 2,01 *30/+#/-| L@a! 4*-| CDEZ>PFR$PE70&H+,0! .&#&-$,0&*5! 670! :&0$-'846$>! LOB,&S$! *#2!
2,'8#])/+&, 14)-1L*6$04++ B,0>IR,&+$IL#-9$R, 670!, &H#B, --,0,-1 /H&S/0&H+1*#2128,1"06/)+-(/#$0/)),12,01&#U, -1
$&U, # @\IV#604-$0*($*06h02,0%#+14*BCH!"&#0=0/B$ -10,+8&/#4)=/)&$&-'8 PV #$>124-164GI7B,012&,!
Ah02,0%+!U,0-'8&,2,#,0! &#U,-$&U, 04/$6*($*054m#485 # 2404*6! 4BR&,)$>! &#! -$0%($*0-'8%4'8,#!\,+&/1
##IR*-9$R)&'8,ILOB,&$-=)9$R, *#2IR*-9$R)&'S, -I"&#(/55 #|R*|-' 8XBE HEBS/0&#+1%*02, 14*61N4-&-12,-!
&#12,01@\:1U/084#2, # #IV#6/054$&/H#-8\5-1#21#$,0IN, $04'8$*#+1%,&$,0,0! B,-$,8,#2,01 V#604-$A* ($*0
JH&S$I0&H+-"-$,5,12,01i9#2,01 -A-$, 54$&-'8! #$%&'(,)$G! X, 5! 6/)+,#21%*02,#1 670! O,2,! An02,054m#485,!
+,59m! 2,01 -=, R&6&-'8,#! VH#S,0U #$&/H-)/+&(! *#2! *#$,01 L#Y% #2*#+! U/ U,0-'88&,2 #,#! L*-%48)(0&$,0&,#!
V#2&(4$/0,# U/O+,-'8)4+ #G! g*2,5! %*02 # "(=*#($,! 670! 2&,! L*+,-$4)$*#+! 2 - "064--*#+-=0/R,2,0,-!
U/O+,-'8)4+ #>1 28,1 2 #1\485 #1 670! &#H RY&-'8 #! N*#21 *#21 O#2, 04! 8&HY%, +! (/#-&-$ #$,-1 <\-$,5!),+ #G!
@,24'8$!&-$12&,-,-1<"-$, 51670128, IN*#2,-)9#2,0G ! X4B, & (4#HEB4) f, 01:&0(*#-+-R*-455 #89#+ >!
&d1"06/)+-(1#$0/)),1,0-$1#4'8ILB-'8)*--1 &#,01Ah02,054m#485,12*0'8+,6 780$!%,02,#G <&, 8,188, 0R*K!

8$$=-Kaq%%%nGB5%&G2,0\, 24 ($&/H#qX"qX/%#)/42-0LiAE&AR -,0,- 15/#&$/0&#H),0B,--,08,1
,06/)+-(/#$0/)) 1&#604-$0*(BQ02,0*#+G=26wW}}B)/By=*B)&'4$&/#A&),cUyW

!
!
E_Gli,&$642 #GIVHIRSBI\ASS #!, &#,01)/(4) #IL+ #24ICE

X&,1U&,0$,>17B,040B,8$,$, *#21,0%,8$,08$, IL*6)4+,18,04*+ + B #U/#12, (UMD - 4#-$4)$!6701k5%, ) $>!

=M 21 A$50-8*$RINA2,# 170$$,5B,0+! &-$! CDD_!,0-'8&,# #G! X&,!i9#2,0! NAD$S,5B,0+>!

N4/, 0#>12870&#+ #2%j,-- #184B #-&'8IE___IR* &#,51+,5 &#-45 #130/0,($! #$-'8)/-- #>1U/084#2 #,!

"06480%#+ #14%-12,01:4'884)$&+(, &SI 4*6R*+0,&6, #1*#212 #1I/55# #! &#! &#8,8$)&'8,->14B,012 ##/'816),&1
B,)!4#!-=,R&6&-'8,!b,089)$#&--,| 4#=4--B40,-1 <-$,51 4#R*B&, $, #G | X 4B P& I+ #5,0(14%6! +,,&+1
#,$,1.,--+Ohm #I#21VH#2& (4$/0,#1+,),+$! %/02 H#GIXU/0) &, +#2,1<A-$, 51 U/#! 4'884)$&+(,8$-8H#2&(4$/0,#!

06*02, 1*#$,0IN,$,8) &+*#+ UBHES02$, #IBRUG! @, 5,842, #1*#21 Y i4#2 (0884 2:#1n480,#E___qCDDD! #$1
%&'(,)$!*#21+,$ -5, $GL#% #2*-B,&-=&,),167012&, - #1i, &$642 #1-&#2188&#$,0), +$G!"8&#R, ) &#28&(4$/0,#!-&#21 ()40!
2,6&#8&,0$>! :&O(*#+-%,&- #1 240+,),+$! “#21 9&,) 2&-(*--&/# #! Att+,-$Im #G ! "&#,! LOB, &$-4#%,&-*#+! ,05h+)&'8$!
2, #IK5+4#+158$12, #IVH2&(4$/0, #GIX&,|@7$,12,01VH#2&(4$/0 #18-$ 7B, IR, BIBIRA#+-=0/R,--*#212&,,!
3041&-,06480%#+14)-1-,8018/'814#R*-,8 #G1<&,8,!8&,0R*K

8$$=-Kqq%%%G$8* 0&#+ #G2,0&5=,084052q /#EBMMHI4tb g4+ #24CEQq),&$642,#1U&,0$,}14($*4)}U,0-}
CDD_G%26

"HE%&' () H+),&H# - HE&SI0& B2 3) A1 #+-&#-$0*5,#35,-1670!#4'884)$& R0 &) &, #$,!-$92$&-'8,1: &0$-'846$--$0*($*0.#  Y_!



CDG!g*(*#6$-698&+,!1/55*#,

X&,[jA#2) t+-At) &S H#+ 6701 24-1VH#2& (4$/0 g(BE6$-6988&+ 11/55%#,a 1&-$! U/#12,01 X, *$-'8 #1k5%,)$1
8&)6,!CDDY!,0-$,))$!%/02,#G!30/0,($=40$#,0!-&#2! L+ #24! 7QHT@ 2! 24- V#-$&$*S@D0H2) 41

+ #1*#2130/+04556/0-'8*4-+ Gl/=,04$&/H-=40$#,0-&4212,01X, *$-'8,1<$92$, $4+1*#212, 01X, *$-'8, | <$9 A,

“#2! @,5,&#2 B*#2G! " 1#$89)$! YD!;4'884)$&+(,&$-&#28& (AR, #G&H2! 24-1 "0+ BH#&H, -1 )4#+0980&+ #!
X&-(*--&/#-=0/R;-,- ICDDEDDYJG!"-1&-$1670!<$92$,1*#21@,5,&#2 #! #$%&'(,)$!%/02,#>1*51-&'815&$!;4'81
84)$&+(, &SI H#2IVH#28&(4$/0,#1,0-$54)-IR* B, 64-- #GIX*0'812, #1=40$8&R&=4$&U # L#-4$R!&-$!2&,! @7$,12,0!V
0,#1-,8018/'81*#214))+,5,&#14#, 0(AHH#SG!"-1%,02,#12&,14))+,5, &6+ BA0 #1X4$ #d* ) #1B #A#HH$G<&,8, !
8&,0RFK

8$$=Kgq%%%G2*8G2,q*=)/42-0$f}2*82/%#)/42-qV#2&(4%/0,#-,$G=26

!
!
CEGIV#8$,+043$,2Ip/55*#&$N <*-$4&#4B&) &$M 3)4#-K . [#&SI0&#HCHI4) 14 & H+

X4-134=,014*-CDEE#$,0-*'83$! 2,0! A/0$-'80&$$! (4#42&-'8,0! <$928$,! &5! N,0,&'8! ./#&P/0&H#+! *#21"U4)*4$&/#G!
X4B,&!1%*02,#!'4-1-$*2&,-1 &#! (4#42&-'8,#!<$92$,#!12*0'8+,6780$>!*5!2*0'8!2,0,#!"0+,B#&--,! &#,#!.,801
%,08!R*! + #,0&,0,#G! X&,!.,$8/2&(1%&02! 28884+ #4*! -(&RR&, 08! *#21 24- [#&$/0&H+*#2!"U4)*4A$&/#-1
$/1)-1%,02,#R%40!4#+,-'8#&$$,#!4B,0'#&'8%$!-,80!2,$4&))&,0$!B,-'80&,B #G!<&,8,!8&,0R*K

8%$$=-Kqqg-*-$4&#4B),' &$&,-GH#R#be *=)/42-CDEZgDY q&B#& $/0&#A# 21 U4) *A$&A+" -- 1
68#4)C=26

!
CCGIV<T!W]ECD

V<T!IV#$,0#4$&/#4)! TO+4#&RAB&/H! 6/0! <$4# ZAFIRARERAT,! CDENZ&S,)! IX,*$-'8JK! ;4'884)$&+,!
"#E%E&' () #+! UM I/55*# #1 1 V#2&(4$/0,#! 670! -$92$&-'8,! X& #-$),&-$*#+ #! *#2! |,B #-dB) XEIP/<T!
WI]ECD!2,6&#&,08$! *#2!*#$,0-*8%!.,$8/2,#! 670! ,&#! V#2&(4%/0,#-,$! &#! $04#-6/054$& U #! <$92$,#G! <&,! 6/)+
#,5130&#R&=&,#-,$!*#2! (A##!&#!b,0B&#2*#+15&$! 2,0/ V<T!W]EDE!+ #GRJ IR HA$&/#4),0!1<$4#2402!
-&#H2!@79%,*#2!L(R,=$4#R!4)-1-,80!8/'8! ,&#R*-$*6,#G

|
CWGLLpjiLi?V@I"'V?<";?:Vplik; @!CDEZ>!140)-0*8,

X,01WG!<4'8-$4#2-B,08 ' 8$!4*- | CDEZ!&-$!&#U&, 01j4#2)*#+-6,)2,01*#$,0$,8)$! k5%, ) $0*4) &$9$> 0(/#/5&,>!</
),->1 34038 R&=ASEHRGEH2&(A$/0,#1-&#212, 6&H#&.,0$>! 5&$! X4$ #d*,)),#1 8&#$,0),+$>1 &#IN,R*+! R*0!;:4'884)¢
(,&$!8,0+,-$,))$!*#21+046&-'814*6B,0,&$,$G!X, 01 A/(*-1)&,+$10,&#14*612,01<$42$!140)-0%8,GIX&,| @7$,12,0! V428
0,#1&-$14)-18/'814#R*- 8 #G1<&,8,18& OR*K

83$=-Kqgq%,BWG(40)-0*8,G2,q<$42$,#3%& () *#+q-$4$&-$& (q #H2BEEDEL 6= £ $% &' () #HG=26

"#E%&' ()M +!, &, [HE&SI0& BHH213) At +-&#-$0*5 #$,-16701#4'884)$&+,1*#210,-&) & #$,!-$92$&-'8,!: &0$-'846$--$0*($*0, # z0



CYGIp,0'),!V#2&'43$,*0-KIX &, #4'884) $&+,!"#$% &' () *#-4E&BI2 #11#21<$923$, #!5,-- # |

X,01p,0),IV#28'4$, *0-1&-$! &#I#AS&IHA) -1 SRY%,0(12,01<'8%, &R>124-1-&'8I15&$! 2,01 . --*#+12,01#4'884)$&+ H#!

"HEYO& () 1+ &2 HIAHSIH HIH21&HI2 #1<$92%,#1B,64--$GIX4-1;, $R%,0(1B,$0,8B$!, &#IVH#2&(4$/0,#-/-$,5158$!
0*#2! WD! VH2&(ASD:H 2 #1 X&S5 #-&/H# #! @ -))-'846$>! :&03$-'846$! *#21 k5%,)$G! X4-1 VH#2&(4$/0 #--$,5!
28&,#$12,0IN,/B4'8$*#+12,01R, &$)&'S, #"#SV6& () #+ #14*612, 5| 448IH#=G 1 <$92$, + B&, $!|./#&SI08H-+J1*#2!
,05h+)&'8$!b,0+),&'8,! R%6&-'8,#! 14#S$/# #1/2,01 <$92$, #! N, # 8540(&#+ I B H#28(4$/0 # (nH# #12&.,!

|A#$/#, 14421 <$92$,1&80,| A/0S-'808$S$, 1 4*612, 51, +| R*01#4'884) &+ #"HSYo& () #+15, - HI 2| JAH2) -+-1
B,2406!&2,#$&6&R&,0,#G!V5!;,$R%,0(!p,0"),! V#2&'4$,*0-1-8&#2! R*OR, &$! EFIA#MEASH2#21 28, | N*#1
2,-95$,016701\4*5 #$%&'()*#+1130/0,($),&$*#+I>1K5%,)$!*#21 <$4$&-$&(1U,0$0,$,#G!],04%-+,B,0! &-$! 24-IN*#1
2,-45$16701\4%5 #$%&' () *#+!L\"G!"0-'8& #,#1&-$12,01p,0),1V#28&'4$,*0!&5!;/U SBDEZG!X&, 1 ?,8)#485,!
451p,0"),IV#2&'4$,*0-1-$,8514)) #IA#S/H#,#1*#21<$92$ #1/66 #GIX&, - - HAS&IHERY, 0(|B&, $,$!, &#,13)4$$1
6/05!670!2,#1"06480%#+-4%-$4*-'8IR%&-'8,#1 2, #|4#$/#,#1*#21 2 #1 <$92$ #GI X &, VH#28&(4$/0,#1 2,0 144$/#,!
%,02,#!-,&$!CDDZ!4)),!R%,&!n480,!,08/B #*#2!=*B)&R&,0$!IB&-8,0/CDDZ>!CDD]>!CDD_>!/CDEE>!CDEW>!CDE
O, #&+#12,01<$92$,14)) OU§480,! [B&-8,0/CDDZ>!CDD_>ICDEWJG!"&#! @0/m$,&)! 2,01 X4$,#1-$455$14*-12,0145$)&:
'8, # <$A$&-$&(12,01<'8%,&RG! X&,! @7$,! 2,01 V#2&(4$/0 # &-$! 4)-1-,80! 8/'81 ;85RO HEBHHWIS+0! 42!

XA$ #1-&4#21/#)&#,1U,067+B40G!<&, 8,188, 0R*K!

8$$=-Kaq%%%GB6-G425&#G'80B6-02,08/5,0-$4$&-$& (, £ B4 dE8A fB& 61, 0") 18 #2&'4$,*0-G8B5)

|
|
CZG!j45B*0+!;4'884)$&+(,&$-B,0&'8$

CDEZ!84$! 2,0 g*(*#6$-04%$! 2,01 <$EEPIQ4-| | &# #1 ;4'884)$8+(,&$-B,08'8$! 8,04%-+,+,B #G! X4B,&! &-$! 2,0!
g*(*#6$-04%! &#1;,$R%, 0k 7B,0!EDD!b,0,&#,#> VH&$&AS&U #>1 1455 04> VH#-$&S*$, #1 *#21 kit$, 04,85, #1 *#2!
U,0h66,#$)&'8$! -,&$! CDDW! 0,+,)59m&+! 2,#! -/+ #AHHSHABRB*0+,0! "#$%& (*H+NH#28EB/Q#! g*1
(“#6$-6988&+(,&X]A j45B*0+,0! ; 4'884)$&+(,&$-B,0&'8$! CDEZ! B4-&,0$! 4*6! 2 #! -$4$&-'8 #! |'V;g! X4$ #!
ICDEWJI*#21U,0B&#2,$!2&.,1"0+,B#8&--,15&$!6078,0,# V#&$8&4$&U #IR*0!:4'884) SERG KGR |45@#6$-691
8&+,-1j45B*0+klg, &$!R*5!4#2,)#! CDED>!j45B*M+;/8)6480$-&#2,fI CDEW>!0(/)/+&-'8,0! A*m4B20*(12,0!

jAt- -$42$1j45B*0+ICDECJIGIX&,124B,&!1U,0%,#2,$ #IV#2&(4$/0,#>128,14*-14)) #120,&1?,8)B,0,&'8,#12,01:4'81
84)$&+(,&$!8,0+,),8$,$!-&#2>1B, &#84)$,#19&.,), I *#2], & #:4'884)$&+(,&$-%,0$! B&-|R*5!n480XIDZDG!X&,! @7$
"&HR,)EH2&(AB/0 ! &-$! 4*6+0%H#2! &#,-1)O#+ 0! 24* O#2,# N, $,8)&+*#+-=0/R,--,-1 4)-1 8/'8! 4#R*- 8 #G! <&.,8,!
8&,0R*K!

8$$=-Kaq%%%GR*(*#6$-04$G2,0=*B)&(4$&/&HKOB[BARE 8$5)

"HE%&' () H+), & - HE&SI0& B2 3) A1 #+-&#-$0*5,#35,-1670!#4'884)$& R0 &) &, #$,!-$92$&-'8,1: &0$-'846$--$0*($*0,#  ZE



CMGI!X4-INNAR2&(49/0 #(/#R,=$!#4'884)$&+,01\4*5 #$%&' () *#+

bISIN*#2, -8#-$8&$*$! 670! X SABRH2\A*5 #$06& () *#+18,04%-+ +,B #>1B &#84)$,$12,0V#2&(4$/0,#(4$41
)/+12,0R,&S$! E]!1,0#8#2&(4$/0 # &##,084)BI U W!g&.,) 285 H#-&/H# HGI X &, -1 -&#21 0 (/#/5BEBY, 0B-691

B&+(,&$! *#2! #4'884)$&+,-! :&0$-'846%$,#>1 </R&4),! *#2! 09*5)&'8,! @,0,'8$&+(,&$! *#2! <'8*$R! 2,0! #4$70)&'8,;
i,B,#-+0*#2)4+ #GIX4B,&!-&#210&,) 285 #-&IH#>IVH#2&(4$/01*#219&,)%,0$,!- 80!+ #4* 4#+ + B #1421 B,-'80&, 1
B,#G!},0),&$*#+1*#21%,&$,06780,#2,1i&$004SH! &#!.&)B, 05! LGICDEW!#4'8R*),- #GIX&,|@7$,!2,01 V#2&(4$/0 1
&-$14)-1-,8018/'814#R*-,8, #G1<&,8,18&,DR*K

8$$=-Kaq%%%GBB-0GB*#2G2,qNN<\qX"q\4*5B,/B4'8$*#+0k,B,0\4*5B,/B4'8$*#+qV#2&(4$/0,#9;4'884)$&+(
&$-8#2&(4%/0,#0;4'884)$&+(,&$}4*=33,IHG8$5)

|
|
C]G!;4$8/#4),);4'884)$&+(,&$--$04%,+&,IIN\XJ

X,01A/0$-'80&$$-B,08888 DED-'8& #,#>1j,04%-+,B,0!&-$! 2,080, --, 1*#21\#6/054$&/#-45%!2,0IN*#2,-1
0,+&,0*#ElL*-1 <&'8$! 2,0 N*#2,-0,+&,0%#+!1 )&, +$! ,&#,! <$90(,! 2,-1 B,-$,8,#2 #! V#2&(4$/0,#-"-$,5-1 &#1 2,0!
B,+0,#R$,#!L#R48)!14*--4+,(096$&+,0!<'8) 7--,) &#28&(4%$/0,#>12&,10,%,&)-1 5& B! & BEIU# S8 6& R&, 05, #!
elg&,),#1#2!g,&$0485 #1U,0-,8 #!-&H#2@:, | "&#R,) &#28& (4$/0 #!-&#21 4*-14)) #1?,&),#! 2,01 ;4'884)$8+(,&$! +,1
%98)$!*#2!-/)) #1%,8$,0,#$%&'(,)$!%,02 ATLHA$E-$&-'8,IN*#2 ,-4B$4)"-&,08)),'R%,&!n480,! 2, #1 <$4#2!
2,0IVH#28&(4$/0,# #3%&' () #+*#212&,| A/0$-'80&$S$, IR5&,BFO#+12,019&.,) [EDEM!,0-'8& #! ,&#,!;,*4*6)41
+,12,01X,*$-'8,#1:4'884)$&+(,&$--$04$,+&,G

|
|
CFGI<*-$4&#4B),IX,U,)/=5 #$1@/4)-

j,04%-+ + B # CDEZI UM 2, #1 k#&S$, 21, AS&H#-1*#21*#$, 01N, $,&) &+*#+1 U/#I'AGE]D!9#2,0#12,01"02,1-&#21 28
<*-$A&HAB),IX,U,)/=5 #$! @)4,&H!#,* -1\485 #%,0(!R*0!;4'884)$&+(,&$G! V5!1\485 #12,0! L+ #24! CDWD!
%*02,# E]! TB,0R&,),! 8&#$,0),+$! 5&$! EM_!k#$,0R&,),#! ,040B,&%$,$G! X&,!1 24B,&! U,0% #2,$,# "&#R,)&#2&(4
-&#21 4%-12 #1\WIN,0,&'8 #! 2,01 :4'884)$&+(,&$! +,%98)$! 10(/)/+&,>! O(/#/5&,! *#2! <HB&H)B,0! 2,#! -,80!
8/8,#IN,$,8)8&+*#+-=0/R,--1&-$12&,|@7$,!12,01VH#2&(4$/0 #14)-1- 8018/'8!, &#R*-$*6 #G

!
C_G!p&$&,-14#21@0, #@0/%$8KILIp/# ,=$*4)| AO45,%/0(

X4-1aT"pXI\"@VT:Lil X"b"T3.": 2! :TV;@! 3L3"\<*! &-$! CDEE! U,064--$! %/02,#! *#2! 2,&)! 2,0T"pX!
JO(&H+! 34=, 0-1 [#1\,+&/H#4)! X, U,)/=5 #$! /6! $8,1 T"pX! 3*B)&'| @/U,0#4#" | 4#21 ?,008$/08&4)! X,U,)/=5 #$!
X&0,'$/04$,>12&0,'$,2! BN n/4d*&5! T)&U,&04! .40$&H->1j,421 /6! $8, 1\, +&/#4)1X,U,)/=5 #$! 3/) & NBYUE&-&/#
R,&+$12,#14($*,)),#1<$4#212,00°+0, #1+0/%$8a!N, %, +*#+18# <$O2BIHB, &$,$1 2&, 12004+ #2,# AD4+ HI&5!
N,0,&'8!;4'884)$&+(,8&$!8,04*-G

<&,8,!8&,0R8&5H=Kqq%% %G/, 2G/0+g+/U,0#4#" 00 E=RALANY WWDECDG=26

"#E%&' ()M +!, &, [HE&SI0& BHH213) At +-&#-$0*5 #$,-16701#4'884)$&+,1*#210,-&) & #$,!-$92$&-'8,!: &0$-'846$--$0*($*0, # VAQ



WDGV#2&(4%$/0,#,0)9*$,0*#+!12,-1: +YOQRE5*#, |

X&,174B,)),12,0\*801k#&IN/'8*5!B,-'80,&B$!24-IV#2&(4$/0,#-,$!16 7012, #!: +%,&-,01/55*#,1130/2*($!2,0!
N,03,)-54##! <$&E$*#+>1 -&BI=-Kqq%%%G %, +IBEE,G2,q J! 5&$! N,R,&'8##+>! "0)9*$,0%#+>! N, 1
0,'8#*#+-5,$8/2, 1 *#211* ) #4#+4B,GI X&,1 4*6+,6780$ #! V#2&(4$/0,#>12&.,1-&'817B,0! 2&,120,&!N,0,8'8,12,0!
:4'884)$8+(,&$!,0-$0,'(,#!-&#21$4B,))40&-'814*6+,)&-$, $GIXA12&, Ir*,)) #1()401240+)), +$!-&#21*#21-8'814%6! $4B1
)&,08,! VH#-S&S*S&/H #1%8&, 1 2&,| N*#2 -4+ BSOEERS! /2,0 -$4$&-$&-'8,!X5$,0! B,R&,8,#>! &-$! 2&, | L(R, =$4#R>!
28&,IL#%,#2BA40(,&$*#212&,|@7$,12,01V#2&(4$/0,#14)-1- 801+*$IR*IB *0$, &), #G114&,8,18&, 0R*K

83$=Kaq%%I8CBMBRIB/'8*5G2,05450&54 +,-0&#2&(4$/0,#,0)4,*$,0*#+3=26

!
!
WEG!?8,1k;"peV?k!<5408$!<*-$48&#4B),\p&$&,-V#R&'4%$/0-

CDEZ!,0-$,))$>!B,-'80,&B$! 2,0!\,=/0$! 2,0! b,0,&#$ #! | ASBPISBESS, | [#! j/*-&itt+1 A#21iA#2) A#4+,1

5,#$ J1, &#IVH#2&(4$/0 #-, S U/ |EI VH2GHIESIO 1 #4'884) $& +,1-540%,1<$92$,GI X4B,&!1%,02,#12&,120,&IN,0,8'8!
2,01;4'884)$&+(,&$!-= R&6&R&, 03! *#21*#$,0+)&,2,08G ! X*0'81 2&., b, 0BE&H2*#+1 U/#1 :4'884) $&+(, &I *#2! X&+8$4) &~
O*+1&-$1 2,01 A/(*-1 2&, -,01 VH2&(A$/0,#! &#$,0,--4H#$! *#21%*02,1 4)-1 &4/ UAS&U, (BN /RSB 44 81

V%, ##12&,1<=,R&B&RE&, 0%#+12, 0IV#2&(4$/0, #1#/'81- 80!+, 0&#+18-$G!<&,8,18&,0R*K

8$$=Kgq%%%G*#,',G/0+06&),425&#qXL.q8)5q=0/0,'$-a<.L\?}pV?V"<oOQDHABY G+26

|
|
WCGHL;XNkpjlgkl@"."V;:TjiNVIiL;g!AN@"."V;X"; !

CDEZ!,0-'8&,##>B&,$,$2&,!@,5,8#%/8)54$0& ! ,&#,! $4B,))40&-'8,![B,0-&'8$! 7B,0! 2&,! E]! N&) 4#R&H#28&(4$/0,#!
1%&,1 28,1 ;, +4$&U(08S$,08& #1 *#2! 2& #$! 2,01 TO+AHRHABISD-1#4) #$%8& () *#+>12,0! =/F&-B,#! LOB,&$>!

-1%8&,12,01 066 #$)&'8(,&$-40B,&$G! <&,! &-$! #&'8$! 2,&)! 2,-1 &+ #$)&'8 #! 30/R,--,-1 2,01"0-$,))*#+1 2,0l N&)4#R! U/#!
k#$,0#,85 #>1D,0,&# #>1 VH-SE&S*S&/H #>! @,5,8#2 #1/2,01\, +&/# #GI X4B, &1 -8421 2&,1+,%98)$,# V#28(4$/0,#!
4*14)) #1<=40$,#12,01;4'884) $€&$!+,%98)$G!<&,8,18& OR*K!

8$$=-Kqq%%%G, /+//2G/0+05,28406&),0}=*B)&'q],2,q]IZFM6 4B 1Y 6Y MF26CMDWZFq84#PB*'8
+,5 ,&#2 #lUADG=P6

!
!
WWG!./0+,#-$42%8K!pV?z!V;<V@j?<I1384-,/E

X4-130/0,($1&-$1?,8)!12,01A04*#8/6,01V#&$&AS&U, |./O+ #-$42$G1"0-$,))$1%02,12,0IN,0&'8$| CDEY G V#g*-455 #40
B,&$I5&SIVH2*-$0&, I*#21") AZRIM*-$4&HAB), '€ $&, -al%6*02,#12&,j,04*-6/02, 044+ #), &P OH6$--$4 2!
,040B,&$,$G!V#1384- IE196*02 #130/R, 182, #$&68R&,0$>12&, IR &, 01#4'884)$&+ #1*#210,-8) &, #$,#1<$42$16 780,
XA4B,&!-&#21<$92$,1%&,!A0,&B*0+>IN,0)&#>!1/=,#84+#14B,014*81 @0/M-$92%,1968&, !:,%!z/0(>12/(M1/2,01<&#+41
=/0,1&#U/)U&,0$!+,%, - #>1%IB,2,1 <$42$! &80, ! &+ #,#1j,04*-6/02,044+ # R, &+$G1<'8)7--,)64($/0,#!I"#,01

"HE%&' () H+],&H# - HE&SI0& B2 3) A1 H+-&#-$0%5, #$,-16701#4'884)$& RO &) & #3,!-$92$&-'8,1: &0$-'846$--$0*($*0.#  ZW



+&,>1\,--/*0' #>1 30/2%($&/H! *#2! i/+&-$&({J! %*02,#! 8,04*-+,40B,&$,$! *#2!#98,0! B,$04'8$,$G! X*0'8! 2,#!
N,$,&)&+*#+-=0/R,--! -&#2! 2&,! U,0%,#2,$#! VH#2&(4$/0# 4)-! -80! +*$! &#R*-$*6#&R, OFRS!
8$$=-Kqq%%%G5/0+,#-$42$G2,q'/#$,#$q24505/0+,#-$42$02,02/*5,#$-930/0,($B,-'80,&B*#+}IpVCG=26

WYIRS$)E&H#&,#1670!2&,!,4'884)$&+(,&BINOBASS*#+ 1 UH!;,$R%,0(,# BR%G!#,$R%,0($"=&-'8 #!1//=,04$&1
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