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Abstract. Despite transposing the 2010/31/EU Directive's requirements creates legal 

responsibilities at the national level, the nearly Zero energy building (nZEB) principle does not 

appear to be widely adopted just yet in many nations. Previous studies have shown that the most 

significant barriers include determining the cost-effective ideal integration of the technologies 

appropriate for nZEB and the skills constraints faced by the construction industry. In order to 

meet the challenge of an efficient nZEB implementation, existing certification courses and 

training programs are still insufficient and inadequate, and hiring experienced specialists for 

building retrofit and new construction is not common practice. The traditionally conservative 

real estate industry is nevertheless hesitant to adopt the new building standards and practices, 

notably in the residential sector, despite a significant movement towards nZEB and extensive 

energy renovation. In this specific situation, this paper provides a preliminary analysis of the 

European project nZEB Ready Enhancing Market Readiness for nZEB Implementation, which 

aims to address the issue of the effective implementation of the nZEB and make use of new 

possibilities to act at the market level in order to boost the market's readiness for a successful 

implementation of the nZEB and to encourage demand for energy-related skills among 

construction workers and specialists in the countries involved and beyond.   

!"##$%&'()*+&,(%#

1.1.  The nZEB Context 
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7#$-!&,7H!N5!/,&/'$7$!7#'$5#,345!,'!'.&($5!.'$!&,7!4$+2&$4!2&!7#$!%*06@!7#$5$!'$F12'$-$&75!3$.8$!',,-!

+,'!2&7$'<'$7.72,&!.&4!7#15!.33,D!7#$!-$-E$'!57.7$5!7,!4$+2&$!7#$2'!&B%0!'$F12'$-$&75!2&!.!+3$J2E3$!D.)@!

7.G2&(!2&7,!.//,1&7!7#$2'!/,1&7')K5<$/2+2/!/32-.7$!/,&4272,&5@!<'2-.')!$&$'()!+./7,'5@!.-E272,&!3$8$35!
.&4!/.3/13.72,&!-$7#,4,3,(2$5H!

%8$&!7#,1(#!'$5$.'/#!/,--1&27)!#.5!$J7$&528$3)!7'2$4!7,!+./2327.7$!&B%0!2-<3$-$&7.72,&!51<<,'7!D27#!

5/2$&72+2/!<1E32/.72,&5!.&4!'$5$.'/#!<',O$/75@!7#$!&B%0!/,&/$<7!57233!4,$5!&,7!5$$-!7,!E$!$.523)!.<<32$4!
2&!7#$!-$-E$'!/,1&7'2$5P!7#$!%1',<$.&!Q,--2552,&!+2&.&/2&(!<',('.-5@!<.57!.&4!/1''$&7!$++,'75!/3$.'3)!

5#,D!7#.7!'$F12'$4!2&8$57-$&75!.&4!,<72-.3!2&7$('.72,&!,+!7#$!7$/#&,3,(2$5!5127.E3$!+,'!7#$!E12342&(;5!

/,&57'1/72,&!.&4R,'!'$&,8.72,&!2&7,!&B%0!.'$!.-,&(!7#$!-.O,'!E.''2$'5!=S?H!T1'7#$'-,'$@!7#$!/,&+24$&/$!

,+!E,7#!7#$!E12342&(5!2&4157')!.&4!,+!7#$!E12342&(!,D&$'5!2&!7#$!'$.3!$&$'()!<$'+,'-.&/$!,+!7#$!&B%05!
.&4! 2&! 7#$! '$.3! '25G5! .55,/2.7$4!D27#! &$D! 7$/#&,3,(2$5@! 5$$-5! ,&$! ,+! 7#$! G$)! 57'.7$(2/! <,2&75H! "#$!

'$5,3172,&!,+!7#$5$!<,2&75!/,134!<,552E3)!5,38$!7#$!<',E3$-!'$3.7$4!7,!7#$!#2(#!2&8$57-$&75!'$F12'$4!2&!

7#$!<',/$55H!
U&! ,'4$'! 7,! +./2327.7$! .&4! 51<<,'7! 7#$! 2-<3$-$&7.72,&! ,+! &B%0@! 7#$! /,&/$<7! &$$45! #2(#3)! .<<32/.E3$!

$8.31.72,&! /'27$'2.! .&4! 2&42/.7,'5@! 8$')!D$33! 4,/1-$&7$4!D27#! 5<$/2+2/! (124$32&$5@! 4255$-2&.7$4! .&4!

<',8$4! D27#! '$.3! /.5$! 57142$5! .&4! E$57! <'./72/$5@! 2&! ,'4$'! 7,! '.25$! .D.'$&$55! ,&! 7#$! &B%0!-.'G$7!
2&/3142&(! 7#$! <',+$552,&.35! 2&8,38$4! 2&! 7#$! /,&57'1/72,&! <',/$55H!V,57! 57.G$#,34$'5! 2&8,38$4! 2&! 7#$!

/,&57'1/72,&!<',/$55!.'$!&,7!.D.'$!,+!3,/.3!.&4!%1',<$.&!'$(13.72,&5@!&B%0!7.'($75@!&B%0!'13$5!.&4!

&B%0!(124$32&$5H!"#$!&B%0!/,&/$<7!&$$45!-,'$!.D.'$&$55!.-,&(!7#$!E$&$+2/2.'2$5!2&!,'4$'!7,!2&/'$.5$!

7#$!-.'G$7!4$-.&4!7#.7!D233!+,'/$!7#$!/,&57'1/72,&!5<$/2.32575!7,!4$8$3,<!7#$-5$38$5@!7#15!2&/'$.52&(!7#$!
.D.'$&$55!.-,&(!7#$!G$)!5<$/2.32575!.&4!7#$2'!G&,D3$4($H!"#$'$!25!.35,!.!&$$4!+,'!4$/252,&!7,,35!.&4!

5,3172,&5!7#.7!/.&!#$3<!7#$!E$&$+2/2.')!7,!4$/24$!D#$7#$'!27!25!.77'./728$!7,!2&8$57!2&!.!#2(#3)!$++2/2$&7!

E12342&(H!W$32.E3$!4.7.!,&!/1''$&7!-.'G$7!./728272$5!25!$55$&72.3!+,'!<,32/)X-.G$'5!7,!$8.31.7$!7#$!51//$55!
,+!7#$2'!<,32/2$5!.&4!-$.51'$5H!

N//,'42&(!7,!7#$!%1',<$.&!%&$'()!%++2/2$&/)!*3.&!SY>>=Z?@!7#$!('$.7$57!$&$'()!5.82&(!<,7$&72.3!32$5!2&!

E12342&(5P![\]!,+!7#$!%M;5!E12342&(!57,/G!25!57233!$&$'()!2&$++2/2$&7!.&4!7#$!'.7$!,+!E12342&(!'$&,8.72,&!

'$-.2&5!8$')!3,D!.7!.',1&4!YH^]!7,!>HS]!<$'!)$.'H!U&!,'4$'!7,!-$$7!,1'!/32-.7$!.&4!$&$'()!,EO$/728$5@!
7#$!/1''$&7!'.7$5!,+!'$&,8.72,&5!5#,134!.7!3$.57!4,1E3$H!N35,@!7#$!.&&1.3!&$D!E12342&(5!(',D7#!'.7$!25!

.55$55$4! .7! .',1&4! >]! 2&! 7#$! %1',<$.&! '$524$&72.3! 5$/7,'! =^?H! "#$! 4$/'$.5$! 2&! 7#$! '.7$! ,+! &$D!

/,&57'1/72,&5!2&!7#$!3.57!4$/.4$!25!41$!-.2&3)!7,!7#$!+2&.&/2.3!/'2525!,+!7#$!/,&57'1/72,&!5$/7,'H!V,'$,8$'@!
E12342&(5!.//,1&7!+,'!^Y!]!,+!7,7.3!$&$'()!/,&51-<72,&!2&!7#$!%M!.&4!($&$'.7$!Z_]!,+!7#$!('$$&#,15$!

(.5$5!2&!%1',<$!=\?H!!

N!52(&2+2/.&7!<',E3$-!2&! 7#$!&B%0!<',/$55! 25! 7#$!<$'+,'-.&/$!(.<!E$7D$$&! 7#$!4$52(&$4!.&4!./71.3!
$&$'()!<$'+,'-.&/$!2&!E12342&(5H!"#$!-.2&!'$.5,&5!E$#2&4!7#25!.'$P!2&.4$F1.7$!4$52(&@!E.4!F1.327)!,+!

7#$!/,&57'1/72,&!D,'G@!3./G!,+!5,+7!3.&42&(5@!3./G!,+!/,&72&1,15!/,--2552,&2&(!.+7$'!7#$!2&57.33.72,&!#.5!

E$$&!#.&4$4!,8$'@!3./G!,+!<',<$'!15$!,+!5)57$-5!.&4!2-<3$-$&7$4!7$/#&,3,()@!3./G!,+!1&4$'57.&42&(!,+!

#,D!7#$!7$/#&,3,(2$5!D,'G@! 7,,!($&$'.3! 2&+,'-.72,&!2&!`aV!-.&1.3@!42++2/1372$5! 2&!/#.&(2&(!15$'5;!
<'$82,15!E$#.82,1'!$7/H!%8$&!2+@!41$!7,!%*06!2-<3$-$&7.72,&@!7#$!&$D!<1E32/!E12342&(5!5#.33!.3'$.4)!

E$! &B%0@! 7#$! 4$52(&$'5! 57233! 4,! &,7! G&,D!#,D! 7,! .<<3)! 7#$! &B%0! '$F12'$-$&75! .5! 2&42/.7$4! 2&! 7#$!

3$(253.72,&!E$/.15$!7#$5$!.'$!57233!&,7!/3$.'3)!32&G$4!7,!7#$!/1''$&7!/,&57'1/72,&!3.D5H!!
W$51375!5#,D!7#.7! +$.52E2327)!57142$5!D233!&,7!E$!+,/15$4!,&!&B%0!/'27$'2.!E17! '.7#$'!,&! 7#$!/3.552/.3!

E12342&(!+1&/72,&.327)H!V,'$,8$'@!E.5$4!,&!7#$!+$.52E2327)!5714)@!7$&4$'!5<$/2+2/.72,&5!.'$!+1'7#$'!/'$.7$4!

+,'! 4$52(&! .&4! $J$/172,&! /,&7'./75@! E17! 151.33)! 7#$! 4$52(&! 25! /,&524$'$4! ,&3)! E.5$4! ,&! /3.552/.3!
/,&57'1/72,&!'$F12'$-$&75H!"#15@!7#$!'$5137!25!.!7$/#&2/.3!4$52(&!D#2/#!25!&,7!+,'!&B%0@!$8$&!2+!27!5#,134!

E$@!.&4!E$2&(!.7!#2(#!'25G!7#$!41'2&(!$J$/172,&!<#.5$!7,!E$!E3,/G$4!E)!7#$!E$&$+2/2.')!/,&5137.&7!,'!

2&5<$/7,'5H!V,'$,8$'@!7#$5$!E.''2$'5!.'$!/,&524$'.E3)!-,'$!2-<,'7.&7!2&!7#$!'$524$&72.3!+2$34@!D#$'$!7#$!

/,&/$'&$4!$&4!15$'5!4,!&,7!#.8$!7#$!2&+,'-.72,&!,&!-.7$'2.35@!/,&57'1/72,&!7$/#&,3,(2$5!9,'!'$&,8.72,&!
<./G.($5:!.&4!.8.23.E3$!+1&42&(!,<<,'71&272$5H!"#15@!7#$!-.'G$7!25!-2552&(!2-<,'7.&7!<2$/$5!+',-!7#$!

&B%0! <1II3$@! 32G$! 5G233$4! E12342&(! <',+$552,&.35@! ./',55! 7#$! D#,3$! E12342&(! 4$52(&@! ,<$'.72,&! .&4!

-.2&7$&.&/$!8.31$!/#.2&@!'$.4)!7,!2-<3$-$&7!&B%0!/,&/$<7H!
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1.2.  The nZEB Ready project

T,/15$4 ,&!1&E3,/G2&(!7#$!&B%0!-.'G$7@!7#$!.2-!,+!&B%0!W$.4)!'$5$.'/#!<',O$/7!=_?!25!7,!3$8$'.($!7#$!

-.'G$7!4'28$!E)!'$5<,&42&(!7,!Z!G$)!F1$572,&5P!Ab#)!&B%0cCd!Ab#,!/.&!<',824$!&B%0cCd!.&4!Ae,D!

7,!'$./#!&B%0CH!"#15@! 7#$!&B%0!W$.4)!<',O$/7!D233!<'$<.'$!'$.4)!7,!15$!+'.-$D,'G5! 7,!.&5D$'! 7#$!
&$$45! '$3.7$4! 7,! 3./G! ,+! .D.'$&$55@! 3./G! ,+! 5G233$4! <',+$552,&.35! .&4! 3./G! ,+! 51<<,'7! 2&57'1-$&75@!

2-<3$-$&72&(!7#$!&B%0!'$.4)!3.E$33$4!<',/$41'$5!2&!\!<23,7!/,1&7'2$5!D27#!42++$'$&7!2-<3$-$&7.72,&!

57.715!9 013(.'2.@ Q',.72.@!*,3.&4@!*,'71(.3 .&4 W,-.&2.:!2&!,'4$'!7,!,E7.2&!.!E',.4$'!'.&($!,+!'$51375@!
'$<'$5$&7.728$!.7!%1',<$.&!3$8$3H!"#$!+'.-$D,'G5!,E7.2&$4!D233!E$!8.324.7$4!E)!5<$/2+2/!57.G$#,34$'5!

D#2/#!.'$!.3'$.4)!<.'7!,+! 7#$!.4825,')!E,.'4!,+! 7#$!/,&5,'721-!.&4!D233!E$!7#$!57.'72&(!<,2&7!+,'! 7#$!

&B%0! '$.42&$55! ',.4-.<! +,'! +1'7#$'! '$<32/.72,&! 2&! .! D24$'! 15$! .7! 7#$! %1',<$.&! 3$8$3H! "#$! <',O$/7!
,17/,-$5!D233!E$!$.523)!5/.3.E3$!7,!,7#$' -$-E$'!57.7$5 .&4!$.5)!7,!2-<3$-$&7!2&!.&)!,7#$'!/,1&7')@!

'$(.'43$55!,+!7#$!&B%0!2-<3$-$&7.72,&!3$8$3!.&4!G&,D3$4($H!"#$'$+,'$@ 7#$!&B%0!'$.4)!<',O$/7!#.5!.!

G$)!',3$!2&!4$8$3,<2&(!7#$!&B%0!-.'G$7!&$$45!.&4!5G2335!.33!.',1&4!%1',<$H!

"#$!&B%0!W$.4)!<',O$/7!D233!./7!,&!Z!42++$'$&7!<233.'5!.5!/')57.332I$4!+',-!327$'.71'$!'$82$D .&4!'$3$8.&7!
57.G$#,34$'5;!/,&5137.72,&P!-.-'/%/001 &'-,%,%2 .&4!0*33('& &((40@!'$5<,&42&(!7,!7#$!/'272/.3!<,2&75!,+!

-.'G$7!E.''2$'5@!.5!24$&72+2$4!2&!-,57!%1',<$.&!/,1&7'2$5H

"#$!-$7#,4,3,() .4,<7$4!+,'!7#$!<',O$/7!2-<3$-$&7.72,&!25!233157'.7$4!2&!7#$!T2(1'$!>H!"#$!D,'G!<3.&!25!
57'1/71'$4!2&![!<.'75@!7#$!-.&.($-$&7!,+!7#$!<',O$/7 9b*>: .&4!7#$!/,--1&2/.72,&5!.&4!4255$-2&.72,&

9b*[: .'$! 7'.&58$'5.3! ./728272$5@! 7#$! ,7#$'! .'$! 4$52(&! .//,'42&(! D27#! 7#$! &$$45! +,'! $++$/728$!

2-<3$-$&7.72,&!,+!&B%0!/,&/$<7@!57.'72&(!D27#!G&,D3$4($!E'24(2&( 9b*S:@!7#$!.D.'$&$55!<',/$55!+,'!

7#$!G$)!<',/$55!/#.2&!<.'72/2<.&75 9b*Z:@!4$8$3,<-$&7!,+!57'.7$(2/!-,413$5!.&4!7'.2&2&( 9b*^:@!7#$!
4$8$3,<-$&7! ,+! 4$-.&4K524$! 51<<,'7! 7,,35! +,'! 2-<3$-$&7.72,&! ,+! &B%0 9b*\: .&4! 7#$!W$<32/.72,&!

L7'.7$()!.&4!W,.4-.<!+,'!2-<3$-$&7.72,& 9b*_:@!.2-2&(!7,!-.J2-2I$!7#$!<',O$/7;5!2-<./7!.&4!D24$'!

15$@!E.5$4!,&!275!2-<,'7.&7!.&4!/,-<'$#$&528$!'$51375!2&!<'$82,15!./728272$5H

5,2*'/#!" L7'1/71'$!,+!&B%0!W$.4)!<',O$/7!9b*5!.&4!7#$!-.2&!-23$57,&$5:

1.3.  Objectives and outline of the study

"#25!<.<$'!+,/15$5!,&!7#$!<'$32-2&.')!.&.3)525!,+!7#$!&B%0!-.'G$7 2&!<.'72/2<.&7!/,1&7'2$5H!"#$!-.2&

(,.3 25!7,!<'$5$&7!7#$!<',O$/7f5!-$7#,4,3,(2/.3!.<<',./#!'$(.'42&(!&B%0!2-<3$-$&7.72,&!7.G2&(!2&7,!

.//,1&7!7#$!&.72,&.3!&B%0!3$(253.72,&!.&4!-.'G$7!'$.42&$55H
"#$! <.<$'! 25! 57'1/71'$4! 2&! Z 5$/72,&5H! "#$! 2&7',41/72,&! 5$/72,&! 25! +,33,D$4! E)! 7#$! -$7#,4,3,(2/.3!

.<<',./#@!D#$'$!7#$!&B%0!4$+2&272,&@!'$F12'$-$&75!.&4!-.'G$7!.&.3)525!.'$!E'2$+3)!<'$5$&7$4!+,'!7#$!

<23,7! /,1&7'2$5H! "#25! /,&572717$5! 7#$! 57.'72&(! <,2&7! ,+! 7#$!-$7#,4,3,()! .4,<7$4H! *'$82,15! 2&272.728$5!

2&/3142&(! 2&272.728$5! +,'! '$2&+,'/2&(! 7#$! 32&G5! E$7D$$&! 5G2335R$41/.72,&! .&4! $&$'()! <$'+,'-.&/$! .'$!
.44'$55$4H!U&!7#$!5$/72,&!Z!5,-$!'$.3!4$-,&57'.72&(!&B%0!/.5$!57142$5!.'$!<'$5$&7!+,'!<',82&(!7#$!E$57!

<'./72/$!2&!<23,7!/,1&7'2$5H
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"#$!<.<$'!$&45!D27#!7#$!+2&.3!5$/72,&!,+!/,&/3152,&@!D#$'$!.!425/1552,&!,+!7#$!<'$32-2&.')!.&.3)525!25!

<'$5$&7$4!7,($7#$'!D27#!7#$!+171'$!57$<5H!!!

6"##7/&8()(4(29#-)(3&/)#:('#/;-4*-&,%2#%<=>#?/-),%/00#,%#3,4(&#+(*%&',/0#

2.1.  nZEB criteria in the pilot countries 

N//,'42&(!7,!5$8$'.3!57142$5!=_?=[?!-,57!,+!7#$!/,1&7'2$5!+',-!7#$!%1',<$.&!M&2,&!.3'$.4)!2&7',41/$4!

5<$/2+2/! /,&/$<75! '$(.'42&(! 7#$! 2-<3$-$&7.72,&! ,+! &B%0!E12342&(5! 2&! 7#$2'! '$(13.72,&5! .&4! &.72,&.3!

<3.&5H!U7!/.&!E$!,E5$'8$4!7#.7!2&!<'./72/$!&,!/,1&7')!+133)!2-<3$-$&7$4!7#$!<'2&/2<3$5H!
"#$!&B%0!.D.'$&$55!3$8$3!25!&,7!#2(#!$&,1(#!D27#2&!7#$!%M!/,1&7'2$5@!7#$!&B%0!2-<3$-$&7.72,&!57.715!

25! 1&/3$.'! .&4! .35,! 7#$'$! 25! &,! 4.7.! .E,17! #,D! -.&)! &B%0! E12342&(5! .'$! /,&57'1/7$4! ,'! 1&4$'!

/,&57'1/72,&!2&!%M!/,1&7'2$5P!-,57!%1',<$.&!/,1&7'2$5!.'$!&,7!<'$<.'$4!+,'!7#$!&B%0!/,&/$<75@!$8$&!2+!
7#$'$! .'$! 5,-$! /,1&7'2$5! D#2/#! .'$! -,'$! $8,38$4! '$(.'42&(! 7#$! &B%0! <'2&/2<3$5! 2&/314$4! 2&! 7#$2'!

&.72,&.3!'$(13.72,&5H!

!

!"#$%&$'

%M!62'$/728$!SY>YRZ>R%M!#.5!E$$&! 7'.&5<,5$4! 2&7,!W,-.&2.&! 3$(253.72,&! 7#',1(#!1<4.72&(! 7#$!g.D!

Z[SRSYY\!,&! 7#$!$&$'()!<$'+,'-.&/$!,+!E12342&(5! 9-,42+2$4!E)! 7#$!.4,<72,&!,+! 7#$!g.D!>Y>RSYSY:H!

Q'27$'2.!+,'!&$.'3)!B$',!%&$'()!012342&(!9&B%0:!.'$!4$+2&$4!2&!7#$!g.D!>Y>RSYSY!D#2/#!4$+2&$5!7#$!
7$'-5!.&4!`'4$'!&,H!Zh_RSY>_!D#2/#!1<4.7$5!7#$!"$/#&2/.3!W$(13.72,&!Q>Y[RSYY\!&.-$4!AL7.&4.'4!

'$(.'42&(!7#$!7#$'-,5K7$/#&2/.3!/.3/13.72,&!,+!7#$!E12342&(!/,&57'1/72,&!$3$-$&75CH!

W$(.'42&(!&B%0!4$+2&272,&@!Ai$.'3)!I$',K$&$'()!E12342&(!-$.&5!.!E12342&(!7#.7!#.5!.!8$')!#2(#!$&$'()!

<$'+,'-.&/$@!D#$'$!7#$!$&$'()!'$F12'$4!7,!$&51'$!7#$!$&$'()!<$'+,'-.&/$!25!.3-,57!$F1.3!7,!I$',!,'!25!
8$')!3,D!.&4!27!25!/,8$'$4!.5!+,33,D5P!2:!N7!3$.57!ZY]@!D27#!'$&$D.E3$!$&$'()!5,1'/$5@!!2&/3142&(!$&$'()!

+',-!'$&$D.E3$!5,1'/$5!<',41/$4!,&!527$!,&!7#$!2--$42.7$!82/2&27)@!D27#2&!.!'.4215!,+!ZYG-!+',-!7#$!

j*L!/,,'42&.7$5!,+! 7#$!E12342&(@!57.'72&(!SYS>!.&4!22:!"#$!-2&2-1-!<',<,'72,&5!,+! 7#$!$&$'()!15$4!
+',-!'$&$D.E3$!5,1'/$5@!2&/3142&(!$&$'()!<',41/$4!+',-!'$&$D.E3$!5,1'/$5!,&!527$!,'!&$.'E)@!D27#2&!.!

'.4215!,+!ZYG-!+',-!7#$!j*L!/,,'42&.7$5!,+!7#$!E12342&(5@!+,'!7#$!<$'2,45!SYZ>KSY^Y@!SY^>KSY\Y!.&4!

.+7$'!SY\>!.'$!$57.E325#$4!E)!j,8$'&-$&7!4$/252,&H!U7!25!&,7!/3$.'!#,D!.&4!D#,!/.&!8.324.7$!7#$!7$/#&2/.3!
<',O$/7!4,/1-$&7.72,&5!7,!4$-,&57'.7$!7#$!/,-<32.&/$!D27#!&B%0!'$F12'$-$&75H!!

'

()*+$,&$'

&B%0!4$+2&272,&!D.5!.4,<7$4!2&!SY>\!.&4!2&/314$4!2&!7#$!.44272,&.3!<',8252,&5!,+!7#$!%&$'()!%++2/2$&/)!
N/7! =>?H! "#$! ,E32(.72,&! 7#.7! .33! &$D! E12342&(5!-157! E$! &$.'3)! I$',! $&$'()! E12342&(5! 9&B%0:! E)! Z>!

6$/$-E$'!SYSY!25!4$5/'2E$4!2&!7#$!i.72,&.3!*3.&!+,'!i$.'3)!B$',!%&$'()!012342&(5@!SY>\KSYSY!=S?!E17!

,&#,0#3'-+&,+-449#%(&#,%#:('+/#9/&H!"#$!`'42&.&/$![!7,!7#$!L<.72.3!N/7!,&!$&$'()!$++2/2$&/)!,+!E12342&(5!
=Z?!5$75!7#$!-2&2-1-!'$F12'$-$&75!+,'!$&$'()!$++2/2$&/)!.&4!/1''$&73)!,&#,0#0&,44#'/@*,'/)#&8-&#&8/#%/.#

A*,4),%20#08(*4)#A/#/%/'29#+4-00#>1#D#2/#!<3./$5!013(.'2.!2&!<,5272,&!,+!<'./72/.3!&,&K/,-<32.&/$!7,!

7#$!%*06!SY>YRZ>R%M@!$8$&!7#,1(#!7#$!62'$/728$!25!,++2/2.33)!.<<',8$4!.5!A7'.&5<,5$4CH!T,'!7#$!$J2572&(!
E12342&(5!7#$!-2&2-1-!'$F12'$-$&7!D#$&!.!'$&,8.72,&!25!1&4$'(,2&(!25!$&$'()!/3.55!QH!"#15@!7#$!/1''$&7!

'$+$'$&/$!8.31$5!'$+3$/7!7#$5$!'$F12'$-$&75!'.7#$'!7#.&!7#$!,&$5!'$3$8.&7!+,'!'$./#2&(!&B%0!3$8$3H!

"#$!i.72,&.3!*3.&!+,'!i$.'3)!B$',K%&$'()!012342&(5!9&B%0:@!.4,<7$4!2&!6$/$-E$'!SY>\@!<',824$5!7#$!

&.72,&.3!4$+2&272,&!.&4!7#$!7$/#&2/.3!<.'.-$7$'5!,+!&B%0!.&4!7#$!&.72,&.3!.&&1.3!7.'($75!+,'!/,&57'1/72,&!
,+!&$D!&B%0!E)!SYSYH!

"#$!4$+2&272,&!,+!&B%0!25!(28$&!2&!7#$!%&$'()!%++2/2$&/)!N/7!,+!>\!V.)!SY>\H!N!&B%0!25!.!E12342&(!

7#.7!52-137.&$,153)!+13+235!7#$!+,33,D2&(!/,&4272,&5P!2:!7#$!$&$'()!/,&51-<72,&!,+!7#$!E12342&(@!4$+2&$4!
.5!<'2-.')!$&$'()@!/,-<32$5!D27#!Q3.55!N!,&!7#$!5/.3$!,+!$&$'()!/,&51-<72,&!/3.55$5!+,'!E12342&(5!,+!

7#$! '$3$8.&7! 7)<$d!.&4! 22:!&,7! 3$55! 7#.&!\\]!,+! 7#$!$&$'()!/,&51-$4!951<<32$4:! +,'!#$.72&(@!/,,32&(@!

8$&723.72,&@!4,-$572/!#,7!D.7$'!.&4!32(#72&(!25!$&$'()!+',-!W%L!<',41/$4!,&K527$!,'!&$.'!7#$!E12342&(H!

'

'
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%M! 62'$/728$! SY>YRZ>R%M! #.5! E$$&! /,-<3$7$3)! 7'.&5<,5$4! 2&7,! *,'71(1$5$! 3$(253.72,&! 7#',1(#! 7#$!

.4,<72,&!,+! 7#$!6$/'$$Kg.D!i,H!>>hRSY>Z!,&! 7#$!$&$'()!<$'+,'-.&/$!,+!E12342&(5!D#2/#!.44$4! 7#$!
%&$'()!Q$'72+2/.72,&!L)57$-!+,'!012342&(5!9LQ%:@!7#$!%&$'()!*$'+,'-.&/$!W$(13.72,&!+,'!W$524$&72.3!

012342&(5! 9W%e:! .&4! 7#$! %&$'()! *$'+,'-.&/$! W$(13.72,&! +,'! Q,--$'/2.3! .&4! L$'82/$5! 012342&(5!

9W%QL:@! D27#! ,'42&.&/$5! .&4! .55,/2.7$4! ,'4$'5H! %&$'()! Q$'72+2/.72,&! L)57$-! D.5! .4.<7$4! +,'! 7#$!
N17,&,-,15!W$(2,&5!,+!7#$!NI,'$5!.&4!V.4$2'.H!"#$!/'27$'2.!+,'!&$.'3)!B$',!%&$'()!012342&(!9&B%0:!

.'$!4$+2&$4!g.D!9`'42&.&/$:!i,H!khRSY>k!,+!S!N<'23!SY>kH!"#$!+2'57!.-$&4-$&7!7,!6$/'$$!g.D!i,H!

>>hRSY>Z!,//1''$4!2&!SY>\@!7#',1(#!6$/'$$Kg.D!i,H!_hKN!R!SY>\@!,+!N<'23!ZY7#!=S?@!6$/'$$Kg.D!i,H!

>k^RSY>\@!,+!6$/$-E$'!>^7#!L$<7$-E$'!=Z?@!E)!6$/'$$Kg.D!i,H!S\>RSY>\@!,+!i,8$-E$'!S\7#!=^?!.&4!
51//$5528$3)!E)!6$/'$$Kg.D!i,H!ShRSY>_@!,+!l1&$!SZ'4H!"#$!.55,/2.7$4!`'42&.&/$5!.&4!`'4$'5!D$'$!

.35,@!D#$&$8$'!&$/$55.')@!51EO$/7!7,!/#.&($H!U7!5#,134!E$!&,7$4!7#.7!7#$!012342&(!%&$'()!*$'+,'-.&/$!

62'$/728$! i,H! SY>YRZ>! R! %M! D.5! '$825$4@! D27#2&! 7#$! 5/,<$! ,+! 7#$! Q3$.&! %&$'()! *./G.($! +,'! .33!
%1',<$.&5@!(282&(!'25$!7,!7#$!<1E32/.72,&!,+!62'$/728$!9%M:!SY>hRh^^!,+!ZY!V.)!SY>hH!"#$!7'.&5<,5272,&!

,+! 7#$! SY>h! 62'$/728$! D233! /$'7.2&3)! 2&7',41/$! /#.&($5! 2&! 7#$! /.3/13.72,&! -$7#,4,3,(2$5! 52&/$! 7#$!

2&7$&72,&!25!7,!.4,<7!7#$!57.&4.'4!%i!UL`!\SY>_K>!D#2/#!/,&7.2&5!.!9&$D:!52-<32+2$4!#,1'3)!/.3/13.72,&!
-$7#,4!.&4!.!/.3/13.72,&!-$7#,4!-,&7#3)!+,'!7#$!/.3/13.72,&!,+!7#$!$&$'()!&$$4!95$&52728$:!+,'!#$.72&(!

.&4!/,,32&(!.&4!7#$!$&$'()!&$$4!93.7$&7:!+,'!94$:!#1-242+2/.72,&@!'$<3./2&(!7#$!57.&4.'4!%i!UL`!>Z[kYP!

SYYh@!<'$82,153)!.4,<7$4H!

&B%0!/,&/$<7!25!'$<'$5$&7$4!E)!E12342&(5!D27#!#2(#!$&$'()!<$'+,'-.&/$!.&4!D#$'$!7#$!$&$'()!&$$45!7,!
E$!/,8$'$4!7,!.!3.'($!$J7$&7!+',-!$&$'()!+',-!'$&$D.E3$!5,1'/$5@!2&57.33$4!,&!E12342&(!+,,7<'2&7!,'!&$.'!

7#$!527$@!.//,'42&(!7,!7#$!+,33,D2&(!+,'-5!,+!/.<71'$P!<'$+$'.E3)@!2&!7#$!E12342&(!+,,7<'2&7!,'!2&!7#$!.'$.!

,+!3.&4!D#$'$!27!25!E1237!.&4@!2&!.44272,&@!2&!2&+'.57'1/71'$5!+,'!/,--,&!15$!.5!/3,5$!7,!7#$!527$!.5!<,552E3$@!
D#$&! 27! 25!&,7!<,552E3$! 7,!-$$7! 7#$!&$$45! +,'!W%L!152&(! 3,/.3! +1&42&(!5<$/2+2/.33)!<',824$4! +,'! 7#25!

<1'<,5$H!!

!

-"*$%/!!!!!!
%M!62'$/728$!SY>YRZ>R%M!#.5!E$$&!/,-<3$7$3)!7'.&5<,5$4!2&7,!*,325#!3$(253.72,&!7#',1(#!7#$!.4,<72,&!

,+!7#$!N/7!,&!7#$!E12342&(!$&$'()!<$'+,'-.&/$!,+!Sk!N1(157!SY>^!9l,1'&.3!,+!g.D5!,+!SY>^@!27$-!>SYY:H!

"$/#&2/.3!<.'.-$7$'5!,+!7#$!&B%0!.'$!5$7!2&!7#$!W$(13.72,&!,+!7#$!V2&257$'!,+!U&+'.57'1/71'$!,+!>S!N<'23!
SYYS!,&!7$/#&2/.3!/,&4272,&5!7,!E$!-$7!E)!E12342&(5!.&4!7#$2'!3,/.72,&!9.5!.-$&4$4:H!

"#$!i.72,&.3!*3.&!+,'!&$.'3)KI$',!$&$'()!E12342&(5@!.4,<7$4!E)!7#$!*,325#!(,8$'&-$&7!2&!SY>\@!5$7!7#$!

+,33,D2&(!4$+2&272,&!,+!7#$!&$.'3)KI$',!$&$'()!E1432&(!9&B%0:P!!"#$%&'($)"*+,-$.#$+%-#/)0**-$1)$1$
.+2,-2%3$0"10$4##0)$0"#$/#5+2/#4#%0)$/#,10#-$0*$#%#/36$)172%3$1%-$0"#/41,$2%)+,102*%$2%8,+-#-$2%$0"#$

0#8"%281,$1%-$8*%)0/+802*%$/#3+,102*%)9$ 2%$:1/028+,1/$)#802*%$;$1%-$<%%#=$>$ 0*$ 0"#$?#3+,102*%$*@$ 0"#$

A2%2)0#/$ *@$B%@/1)0/+80+/#$ *@$ C>$ <:/2,$ >DD>$ *%$ 0#8"%281,$ 8*%-202*%)$ 0*$ .#$ 4#0$ .6$ .+2,-2%3)$ 1%-$

0"#2/$,*8102*%9$#@@#8027#$@/*4$C$E1%+1/6$>D>C9$1%-$@*/$.+2,-2%3)$*88+:2#-$.6$0"#$1+0"*/202#)$:+.,28$1%-$
*F%#-$.6$0"#4$G$@/*4$C$E1%+1/6$>DCHI$m$)!'$F12'$-$&75!2&/314$!V.J2-1-!<'2-.')!$&$'()!4$-.&4!

+,'!.!E12342&(!9%*K8.31$:@!V.J2-1-!#$.7!7'.&5+$'!/,$++2/2$&75!9MK8.31$:!+,'!$J7$'&.3!D.335@!+3,,'5@!.&4!

/$232&(5@! .&4! -.J2-1-! #$.7! 7'.&5+$'! /,$++2/2$&75! 9MK8.31$:! +,'! D2&4,D5! .&4! 4,,'5H! "#$'$! .'$! &,!
'$F12'$-$&75!'$(.'42&(!W%L!5#.'$!2&!7#$!$&$'()!-2J!,+!.!E12342&(!,'!Q`!"$-2552,&5@!&$27#$'!41'2&(!7#$!

/,&57'1/72,&! &,'! ,<$'.72,&! <#.5$H! N35,@! 7#$'$! 25! ,&3)! .! 51(($572,&! 7#.7! +,'! 7#$! .2'! 72(#7&$55! 7#$! &#$!

<.'.-$7$'! 5#,134! &,7! $J/$$4! ZHY! #%&@! .&4! +,'! E12342&(5! $F12<<$4!D27#!-$/#.&2/.3! 8$&723.72,&! ,'! .2'!
/,&4272,&2&(! n! >H\! #%&H! N33! '$F12'$-$&75! .'$! 5$7! ,&3)! +,'! &$D! E12342&(5H! "#$'$! .'$! &,! 5<$/2+2/!

'$F12'$-$&75!+,'!'$&,8.7$4!,&$5@!D#2/#!-$.&5!7#.7!2+!7#$)!D.&7!7,!'$./#!7#$!&B%0!57.&4.'4@!7#$)!&$$4!

7,!/,-<32.&/$!D27#!'13$5!+,'!&$D!E12342&(5H!

!
0,"$.&$'

%M!62'$/728$!SY>YRZ>R%M!#.5!E$$&!/,-<3$7$3)!7'.&5<,5$4!2&7,!Q',.72.&!3$(253.72,&!7#',1(#!7#$!.4,<72,&!

,+! 7#$!012342&(!N/7@!D#2/#! $&7$'$4! 2&7,! +,'/$! ,&! l.&1.')! >@! SY>^H! Q'27$'2.! +,'! &$.'3)! B$',! %&$'()!
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012342&(! 9&B%0:! .'$! 4$+2&$4! 2&! "$/#&2/.3! W$(13.72,&! ,&! %&$'()! %/,&,-)! .&4! e$.7! W$7$&72,&! 2&!

012342&(5!9`++2/2.3!j.I$77$!>ShR>\@![YR>h@![ZR>h@!h_R>h@!>YSRSY:H!!

"#$!<'2-.')! $&$'()! '$F12'$-$&75! +,'! &B%0!D$'$! $57.E325#$4! 2&! SY>^! .5! 7#$! 3,D$57! <'2-.')! $&$'()!
8.31$5!.-,&(!7#$!.&.3)5$4!5)57$-5@!<',8242&(!7#$)!4,!&,7!/,''$5<,&4!7,!#2(#!(3,E.3!/,575H!"#$!3$.57K

/,57!-$.51'$5!#.8$!E$$&!4$7$'-2&$4!152&(!7#$!/,57K,<72-.3!.&.3)525@!7#15!5$772&(!7#$!,<72-.3!3$8$3!,+!

$&$'()!/,&51-<72,&!+,'!&$D!.&4!'$+1'E25#$4!E12342&(5H!U&!/,&7'.57@!D#$&!4$7$'-2&2&(!7#$!'$F12'$-$&75!
+,'!&B%0@!7#$!'.&($!,+!,<72,&5!D27#!7#$!3,D$57!<'2-.')!$&$'()!/,&51-<72,&!#.8$!E$$&!/#,5$&!7,!5$7!

'$F12'$-$&75!'$(.'43$55!,+!7#$!(3,E.3!/,57!,+!7#$5$!,<72,&5!9E$7D$$&!7#$!3,D$57!(3,E.3!/,57!.&4!3,D$57!

<'2-.')!$&$'()!'$F12'$-$&7:H!

&B%0!4$+2&272,&P!i$.'3)!I$',K$&$'()!E12342&(!-$.&5!.!E12342&(!7#.7!#.5!.!8$')!#2(#!$&$'()!<$'+,'-.&/$@!
.5! 4$7$'-2&$4! 2&! .//,'4.&/$! D27#! "$/#&2/.3! '$(13.72,&! ,&! $&$'()! $/,&,-)! .&4! #$.7! '$7$&72,&! 2&!

E12342&(5! 9`++2/2.3!j.I$77$!>ShR>\! K!*',8252,&.3!"'.&53.72,&@![YR>h! K!*',8252,&.3!"'.&53.72,&@![ZR>h@!

h_R>h:H!"#$!&$.'3)!I$',!,'!8$')!3,D!.-,1&7!,+!$&$'()!'$F12'$4!5#,134!E$!/,8$'$4!7,!.!8$')!52(&2+2/.&7!
$J7$&7! 9-2&H! ZY! ]:! E)! $&$'()! +',-! '$&$D.E3$! 5,1'/$5@! 2&/3142&(! $&$'()! +',-! '$&$D.E3$! 5,1'/$5!

<',41/$4!,&K527$!,'!&$.'E)H!

2.2.  nZEB market analysis in the pilot countries 

N37#,1(#!27!25!.!3$(.3!,E32(.72,&!7,!E1234!.7!&B%0!3$8$3@!-.&)!%M!/,1&7'2$5!.'$!+./2&(!/#.33$&($5!'$3.7$4!
7,!2-<3$-$&7.72,&!.&4!2&/'$.52&(!7#$!5#.'$!,+!#2(#3)!$&$'()!$++2/2$&7!E12342&(5!2&!7#$!E12342&(!57,/GH!

N-,&(!-.&)!E.''2$'5@! 7#$!-,57! 2-<,'7.&7! 25! 7#$!G&,D3$4($!(.<!,+! 7#$!D,'G+,'/$! 2-<3$-$&72&(! 7#$!

&B%0!/,&/$<7!,&K527$!9.'/#27$/75@!$&(2&$$'5@!E31$!/,33.'5@!.&4!$8$&!$&$'()!.1427,'5:@!E17!.35,!7#$!3,D!

.D.'$&$55!3$8$3!,+!$&4K15$'5P!<'28.7$!2&8$57,'5@!<1E32/!.17#,'272$5@!4$8$3,<$'5H!"#$!-.'G$7!'$.42&$55!25!
7#15!+'.(23$!.&4!#.5!5$8$'.3!<.'72/13.'272$5!2&!$./#!<23,7!/,1&7')H!!

!

!"#$%&$'

"#$!/,&57'1/72,&!-.'G$7!25!,&$!,+!7#$!-.2&!4'28$'5!'$3.7$4!7,!7#$!4)&.-2/5!,+!7#$!&1-E$'!,+!D,'G$'5@!

.&4!,&$!,+!7#$!2-<,'7.&7!<3.)$'5!2&!7$'-5!,+!2&8$57-$&7!5$/7,'!.&4!-.'G$7!8,31-$H!!

W,-.&2.!'.&G5!Z'4!2&!7#$!Q$&7'.3!.&4!%.57$'&!%1',<$!'$(2,&!2&!7$'-5!,+!5157.2&.E2327)!/$'72+2/.72,&5@!
D27#!,8$'!ZYY!'$.3!$57.7$!<',O$/75!E$$&!/$'72+2$4!.//,'42&(!7,!2&7$'&.72,&.3!-$7#,4,3,(2$5!+,'!5157.2&.E3$!

4$8$3,<-$&7@!E17!.35,!152&(!.!&.72,&.3!/$'72+2/.72,&!5/#$-$H!W$(.'42&(!7#$!'$&$D.E3$!$&$'()!5,1'/$5!

15$@!.!#2(#3)!./728$!+2$34!25!7#$!,&$!,+!*o!<.&$35!.5!&,D!7#$'$!25!7#$!<,552E2327)!7,!2&O$/7!$3$/7'2/.3!$&$'()!

2&!7#$!('24@!.8,242&(!7#$!<',E3$-5!,+!$&$'()!57,'.($H!"#$!<',51-$'!-.'G$7!25!7#15!'.<243)!(',D2&(H!!
"2-24!57$<5!#.8$!E$$&!-.4$!,&!7#$!<.'7!,+!0UV!2-<3$-$&7.72,&!,'!,7#$'!42(27.325.72,&!.<<',./#!2&!7#$!

/,&57'1/72,&!4,-.2&@!D#23$!-,57!,+!7#$!&$D!7$/#&,3,(2$5!4,!$J257!,&!7#$!-.'G$7@!E17!7#$!15$!25!32-27$4!

41$!7,!#2(#!/,575!.&4!3./G!,+!4$-.&4H!!
%*06! 25! 7'.&5<,5$4!D27#2&!W,-.&2.&! &.72,&.3! 3$(253.72,&! 7#',1(#! 7#$! g.D! Z[SRSYY\! '$(.'42&(! 7#$!

$&$'()!<$'+,'-.&/$!,+!E12342&(5!D#2/#!D.5!'$<1E325#$4!2&!SYSY@!D#2/#!4$+2&$5!7#$!&B%0!/,&/$<7H!U&!

,'4$'!7,!<',-,7$!&B%0!5,3172,&5@!7#$!(,8$'&-$&7!7#',1(#!NTV!9N4-2&257'.72,&!,+!%&82',&-$&7.3!T1&4!
K!V2&257')!,+!7#$!%&82',&-$&7:!<',-,7$5!5$8$'.3!+1&42&(!<',('.--$5!+,'!<'28.7$!.&4!<1E32/!E12342&(5!

D#2/#! /,8$'$4! .! <.'7! ,+! 7#$! 2&8$57-$&75! 2&! 7#$'-.3! 2&513.72,&@! &$D! <$'+,'-.&7! D2&4,D5! .&4! &$D!

<$'+,'-.&7!5)57$-5!51/#!.5!#$.7!'$/,8$')!5)57$-5@!#$.7!<1-<5@!7#$'-.3!5,3.'!5)57$-5!,'!<#,7,8,37.2/!

5)57$-5!9`iKjWU6!.&4!̀ TTKjWU6:H!M&+,'71&.7$3)@!5,-$!,+!7#$!<',('.-5!.'$!&,7!D,'G2&(!.5!$J<$/7$4@!
O157!.!5-.33!.-,1&7!,+!7#$!+1&42&(5!E$2&(!('.&7$4H!

*,32/)!-.G$'5@! '$.3! $57.7$! 2&8$57,'5@! .'/#27$/75@! /,&57'1/72,&! /,-<.&2$5@! 4$52(&$'5@! $&$'()! .1427,'5@!

-.&1+./71'$'5! .&4! 51<<32$'5! ,+! /,&57'1/72,&! $F12<-$&7! .&4! -.7$'2.35@! /$&7'.3! .&4! 3,/.3! <1E32/!
.17#,'272$5@!.&4!+2&.3!/32$&75!.'$!.33!<.'7!,+!W,-.&2.p5!q&B%0!-.'G$7Hq!N33!7#$5$!/.7$(,'2$5!#.8$!.!D$33K

4$+2&$4!',3$!2&!7#$!q&B%0!-.'G$7@q!+',-!E12342&(!/,&/$<72,&!7,!/,-<3$72,&@!E17!(.<5!41$!7,!.!3./G!,+!

5G233$4!D,'G$'5@!.!/,&5257$&7!3$(.3!$&82',&-$&7@!.!3,D!.D.'$&$55!3$8$3!.&4!5,!,&!#.8$!'$5137$4!2&!.!8$')!

32-27$4!&1-E$'!,+!./71.3!&B%0!<',O$/75H!
W$.3!$57.7$!$&7'$<'$&$1'5!.&4!<'28.7$!,D&$'5!.'$!/1''$&73)!7#$!-,57!2&7$'$57$4!2&!2&8$572&(!2&!&B%05@!

E17!<1E32/!.17#,'272$5!-157!'.25$!.D.'$&$55!.&4!2&8$57!2&!3,/.3!<',O$/75!+,'!<1E32/!E12342&(5!95/#,,35@!
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7,D&!#.335!$7/H:!.&4!.<.'7-$&7!E12342&(5!2&!,'4$'!7,!'$41/$!.!52(&2+2/.&7!.-,1&7!,+!$&$'()!/,&51-<72,&!

+,'!D#2/#!7#$!.+,'$-$&72,&$4!E12342&(5!.'$!'$5<,&52E3$H!V,'$,8$'@!7#$'$!25!&,!'$32.E3$!4.7.!,&!&B%0!

/,&57'1/72,&5R'$&,8.72,&!2&!W,-.&2.H!"#$!62(27.3!012342&(5!W$(257')!25!$&825.($4!7,!E$!4$8$3,<$4!E)!
7#$!V2&257')!,+!6$8$3,<-$&7@!*1E32/!b,'G5!.&4!N4-2&257'.72,&!E)!SYS^!,&3)H!`&!7#$!,7#$'!#.&4@!7#$!

'$8252,&!,+!7#$!/.3/13.72,&!-$7#,4,3,()!9/1''$&73)!1&4$'!.<<',8.3:!4$7.23!7#$!/.3/13.72,&!-$7#,4!.&4!

/3.'2+2$5! -.&)! .5<$/75@! E17! 57233! -.2&7.2&! 5,-$! /,&+152,&! ,&! &B%0! '$F12'$-$&75! .&4! 7#$! 4$3.)! 2&!
.<<',8.3!,+! 7#$!&$D!'$F12'$-$&75!/,&7'2E17$5! 2&!.! 3.'($!.-,1&7! 7,! 7#$!53,D$'!'.7$!,+!&B%0!<',O$/75!

2-<3$-$&7.72,&H!!

N//,'42&(! 7,! 7#$!i.72,&.3!g,&(K"$'-!W$&,8.72,&!L7'.7$()@!W,-.&2.! 2&7$&45! 7,! (,! E$),&4! 7#$! Z]!

.&&1.3!'$&,8.72,&!7.'($7!$&5#'2&$4!2&!%M!3$(253.72,&!9D27#!.!('.41.3!2&/'$.5$!,+!7#$!.&&1.3!'$&,8.72,&!
'.7$!+',-!Y@_k]!7,!Z@Zk]!2&!SYZY:!.&4!7.G$5!-$.51'$5!7,!2-<',8$!7#$!$&$'()!<$'+,'-.&/$!,+!.7!3$.57!

>h]! ,+! 7#$! 7,7.3! +3,,'! .'$.! ,+! .33! #$.7$4! .&4! /,,3$4! E12342&(5H! "#25! D,134! '$F12'$! 4$52(&2&(! .&4!

2&7',41/2&(!&$D!+2&.&/2.3!-$/#.&25-5@!4$8$3,<2&(!.!/,&5,324.7$4!&.72,&.3!<',('.--$@!.552(&2&(!&$D!
'$5<,&52E23272$5!7,!42++$'$&7!(,8$'&-$&7!.($&/2$5!.&4!E12342&(!-.'G$7!/.<./272$5H!

!

()*+$,&$'

N&!.&.3)525!,+!7#$!4.7.!2&42/.7$5!.!($&$'.3!+3.7!7'$&4!2&!7#$!V.'G$7!o,31-$!,+!7#$!Q,&57'1/72,&!L$/7,'!

2&!013(.'2.H!e,D$8$'@!7#$!-.'G$7!25!1<!E)!,8$'!ZY]!2&!SYSY!/,-<.'$4!7,!275!3$8$35!2&!SY>_H!"#$!E13G!

,+!7#$!2&8$57-$&75!.<<$.'5!7,!E$!2&!7#$!'$524$&72.3!5$/7,'@!+,33,D$4!E)!7#$!&,&K'$524$&72.3!5$/7,'!.&4!7#$&!

+2&.33)!E)!2&+'.57'1/71'$!<',O$/75H!
"#$!('$$&!$&$'()!-.'G$7! 25!8$')!1&4$'4$8$3,<$4!.&4@! 2&!<'2&/2<3$@! 7#$!.'(1-$&75!+,'!$&82',&-$&7.3!

<',7$/72,&!.&4!'$41/2&(!$-2552,&5!.&4!#.'-+13!2-<./75!.'$!8$')!42++2/137!7,!<15#!7#',1(#!2&!E152&$55!

.&4!.35,!2&!-1&2/2<.3272$5!7#.7!.'$!2&!.!42'$!+2&.&/2.3!5271.72,&H!"#$!5.-$!.<<32$5!+,'!7#$!2-<3$-$&7.72,&!
,+!'$/)/32&(!,'!-,'$!/,-<3$J!/2'/13.'!$/,&,-)!57'.7$(2$5H!"#$'$!25!,&3)!.!'$/$&7!2&/'$.5$!,+!2&7$'$57!

7,D.'45!5-.33K5/.3$!*o!2&57.33.72,&5!41$!7,!7#$!,&(,2&(!$&$'()!/'2525@!E17!7#$!3$(253.728$!+'.-$D,'G!25!

&,7!+.8,1'.E3$!2&!7#25!'$5<$/7@!.&4!25!<',#2E2728$!.5!'$(.'45!7#$!$57.E325#2&(!$&$'()!/,,<$'.728$5H!

W$(.'42&(! $&$'()! $++2/2$&/)@! 2&! 013(.'2.! 7#$'$! .'$&;7! '$F12'$-$&75! 7,! 5$$G! /,57K$++$/728$! 3$8$35! ,+!
'$&,8.72,&!41$!7,!7#$!3,D!7.'($75!,+!7#$!+2&.&/2.3!51<<,'7!<',('.--$5@!.37#,1(#!7#$!'$&,8.72,&!57'.7$(2$5!

.'$!-.4$! $J/31528$3)!,&! 7#$! E.525! ,+! /,57K$++$/728$&$55! .&.3)525H!013(.'2.;5!g,&(!"$'-!W$&,8.72,&!

L7'.7$()!57.7$5!7#.7!>k!-2332,&!-S!&$$4!7,!E$!'$&,8.7$4!E)!SYZY@!E17!7#25!4,$5!&,7!-.7/#!7#$!'$5,1'/$5!
.&4!<3.&5! 7#.7! .'$!<17! 2&! 7#$!E14($7! +'.-$D,'G! +,'! 7#$! /,-2&(!)$.'5H!Q1''$&73)@!013(.'2.! 25!E$#2&4!

5/#$413$!D27#!7#$!&B%0!57.&4.'4!.&4!25!.35,!&,7!-$$72&(!7#$!'$F12'$-$&75!,+!7#$!%*06!.&4!#.8$!)$7!7,!

2-<3$-$&7!7#$!1<4.7$4!$&$'()!<$'+,'-.&/$!.&4!$&$'()!$++2/2$&/)!42'$/728$5!+',-!SY>hH!
W$.3!$57.7$!2&8$57,'5@!.'/#27$/75@!/,&57'1/72,&!/,-<.&2$5@!4$52(&$'5@!$&$'()!.1427,'5@!-.&1+./71'$'5!.&4!

51<<32$'5!,+!/,&57'1/72,&!$F12<-$&7!.&4!-.7$'2.35@!/$&7'.3!.&4!3,/.3!<1E32/!.17#,'272$5@!.&4!+2&.3!/32$&75!

#.8$! .!D$33K4$+2&$4! ',3$! 2&! 7#$! A&B%0!-.'G$7C! +',-! 7#$! /,&/$<72,&! 7,! /,-<3$72,&! ,+! 7#$! E12342&(H!

e,D$8$'@!27!/.&!E$!/3$.'3)!57.7$4!7#.7!D#23$!7#$!&B%0!/,&/$<7!25!'$/,(&25.E3$@!7#$'$!25!4257'157!+',-!7#$!
<',+$552,&.35!7#.7!27!D233!E$!.<<32$4!2&!<'./72/$@!D#2/#!25!.E5,317$3)!'$.5,&.E3$!(28$&!7#$!#1($!4$3.)!2&!

7#$!.4,<72,&!,+!7#$!%M!3$(253.72,&!.&4!7#$!/,--,&!<'./72/$!+,'!/2'/1-8$&72&(!7#$!3$(.3!'$F12'$-$&75H!

N&,7#$'!2551$!'$3.7$4!D27#!7#$!A&B%0!-.'G$7C!25!7#$!+./7!7#.7!5,-$!4$52(&$'5!D#,!4,!&,7!G&,D!$&,1(#!
.E,17! 7#$! '$F12'$-$&75! ,+! &B%0! ,'! D#,! 4,! &,7! /,-<3)! D27#! 7#$! 3$(253.72,&! .7! 7#$! '$F1$57! ,+! 7#$!

E$&$+2/2.'2$5!+',-!7#$!4$52(&!<#.5$!.'$!<$'+,'-2&(!<',O$/75!7#.7!.'$!&,7!A&B%0!'$.4)CH!N35,@!.&,7#$'!

<',E3$-!25!7#$!&,&K/,-<32.&/$!D27#!&B%0!3$(253.72,&!+,'!7#$!&$D!/,&57'1/7$4!E12342&(5!41$!7,!7#$!3./G!
,+!/,&7',3!-$.51'$5!$++$/728$3)!.<<32$4H!

!

-",.)+$*'

"#$!/,&57'1/72,&!5$/7,'! 2&!*,'71(.3!#.5!52(&2+2/.&7! 2-<,'7.&/$! 2&! 7#$!&.72,&.3!$/,&,-)@!D27#!.!#2(#!
2-<./7! ,&! $-<3,)-$&7! '.7$H! N//,'42&(! 7,! 4.7.! '$8$.3$4! E)! NUQQ`*i! 9N55,/2.72,&! ,+! Q2823!

Q,&57'1/72,&!.&4!*1E32/!b,'G5!Q,-<.&2$5:@! 7#$!/,&57'1/72,&!5$/7,'!D233!/,&72&1$! 7,!5#,D!.!(',D7#!

7'$&4@!D27#! .! '$.3! (',D7#! '.7$! E$7D$$&! >HS]! .&4! ZHS]@!D27#! .&! .8$'.($! ,+! SHS]H! U&! 7$'-5! ,+!%/,K
U&&,8.72,&! U&4$J! 9SY>k:@! *,'71(.3! <$'+,'-.&/$! 2&/'$.5$4! ,8$'! 7#$! <.57! +$D! )$.'5@! 4$8$3,<2&(! 7D,!
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8,31&7.')!-$/#.&25-5!7,!51<<,'7!5157.2&.E3$!/,&57'1/72,&@!E17!.35,!152&(!,7#$'!2&7$'&.72,&.3!5/#$-$5!

32G$!g%%6!.&4!0W%%NVH!"#$!'$/)/32&(!,+!-.7$'2.35!#.5!(.2&$4!'$3$8.&/$!2&!*,'71(.3@!.&4!5<$/2+2/!

57'$.-5!#.8$!E$$&!/'$.7$4!+,'!7#$!-.&.($-$&7!,+!D.57$!51/#!.5!/,&57'1/72,&!.&4!4$-,3272,&!-.7$'2.35H!
i.71'.3!-.7$'2.35!.5!/,'G!.'$!#2(#3)!15$4!2&!*,'71(.3!.5!2&513.72,&!.&4!2&!7#$!3.57!)$.'5!25!.35,!15$4!.5!

$J7$'&.3!/,.72&(H!!

`&!7#$!,7#$'!#.&4@!*,'71(.3!15$5!-.&)!&$D!,'!2&&,8.728$!-.7$'2.35!.&4!7$/#&,3,(2$5@!32G$!<#.5$!/#.&($!
-.7$'2.35!,'!8./11-!2&513.72,&!<.&$5H!i$D!7$/#&,3,(2$5!'$3.7$4!D27#!D2&4,D5!+'.-$5!.'$!8$'2+2$4!,&!

7#$!*,'71(1$5$!-.'G$7!.&4!15$4!D27#!.!8$&723.72,&!5)57$-!,&!+'.-$@!'.2&!<',,+!.&4!./,1572/!2&513.72,&H!

U&7$('.7$4!-,&27,'2&(!5)57$-5!$5<$/2.33)!2&!3.'($!E12342&(5!.'$!#2(#3)!15$4!2&!*,'71(.3@!(282&(!.!/3$.'!

2-.($!&,7!,&3)!,+!7#$!$&$'()!/,&51-<72,&!<.'.-$7$'5!E17!.35,!,+!7#$!2&4,,'!/,-+,'7!<.'.-$7$'5H!`7#$'!
7$/#&,3,(2$5!15$4P!0UV@!4',&$!/.-$'.5@!3.5$'!5/.&&2&(!$7/H!!!

T,'!-,'$!/,-+,'7.E3$!.&4!#$.37#2$'!#,15$5!2&!<.'.33$3!D27#!3,D!$&$'()!/,&51-<72,&@!27!25!&$/$55.')!7,!

$&/,1'.($! /,33.E,'.72,&! E$7D$$&! .'/#27$/75@! 2&57.33$'5@! -.2&! /,&7'./7,'5@! .&4! -.&1+./71'$'5! 7,!
'$/,--$&4@!51<<,'7!.&4!2-<3$-$&7!$++2/2$&/)!-$.51'$5!D27#!3,D$'!/,575H!"#$5$!/.7$(,'2$5!D233!&,7!E$!

7#$!-.2&!4'28$'!,+! 7#$!&B%0!-.'G$7! 2+! 7#$)!4,!&,7! +133)! /,&7'2E17$@! 51<<,'7@! .&4! 2-<3$-$&7! $&$'()!

$++2/2$&/)!-$.51'$5H!U&!*,'71(.3@!&$D!'$524$&72.3!E12342&(5!.&4!52&(3$K+.-23)!#,15$5!.'$!2&/'$.52&(3)!
,17+277$4!D27#! 5,-$!,+! 7#$!&B%0!-.'G$7! /,-<,&$&75!4$+2&$4! 2&! 7#$!<'$/$42&(! 5$/72,&@! 51/#!.5!#$.7!

<1-<5!,'!*o!<.&$35H!L7.'72&(!D27#!SY>k!D#$&!7#$!&B%0!/,&/$<7!D.5!'$F12'$4@!7#$!&1-E$'!,+!/$'72+2$4!

E12342&(5!#.5!.!/,#$'$&7!2&/'$.5$@!D27#!.!532(#73)!4$/'$.5$!2&!SYS>!41$!7,!<,57!<.&4$-2/!<$'2,4H!!

!
-"*$%/'

"#$!$/,&,-2/!53,D4,D&!.&4!7#$!'$/,'4K3,D!2&7$'$57!'.7$5!2&!E.&G5!2&/'$.5$4!7#$!2&7$'$57!,+!2&8$57,'5!2&!

E1)2&(!+3.75!.5!.!5.+$!2&8$57-$&7H!"#25!/.15$4!.!5271.72,&!D#$'$!4$8$3,<$'5!.'$!.E3$!7,!5$33!.<.'7-$&75!
+',-!7#$!8$')!E$(2&&2&(!,+!7#$!/,&57'1/72,&!<',/$55@!$8$&!E$+,'$!7#$!D,'G!.7!7#$!/,&57'1/72,&!527$!57.'75H!

N+7$'!7#$!5#,'7!4,D&71'&!2&!SYSY@!7#$!-.'G$7!57.'7$4!(',D2&(!2&!SYS>!.&4!27!25!$J<$/7$4!7,!'25$!E$7D$$&!

Z!.&4!\!]!E)!SYS[H!e,D$8$'@!'$/$&73)!2&/'$.5$4!2&7$'$57!'.7$5!,&!#,152&(!3,.&5@!'$3.7$4!7,!7#$!'252&(!

2&+3.72,&!2&!*,3.&4@!&$(.728$3)!.++$/7$4!7#$!'.72&(!5/,'$5!,+!-.&)!<'28.7$!2&8$57,'5@!$5<$/2.33)!2&7$'$57$4!
2&!E1)2&(!7#$2'!+2'57!<',<$'7)H!

%&82',&-$&7.3!2551$5!'$3.7$4!7,!/32-.7$!/#.&($!57.'7$4!(.2&2&(!<1E32/!.D.'$&$55!,&3)!2&!5$8$'.3!<.57!

)$.'5H!6$5<27$!(',D2&(!/32-.7$!.D.'$&$55!,+!<,325#!<$,<3$@!#2(#$'!<'2,'27)!25!/1''$&73)!<17!7,!.2'!F1.327)!
2-<',8$-$&7@!$5<$/2.33)!2&!E2(($'!/272$5H!`&!7#$!,7#$'!#.&4@!<',51-$'5!.'$!<3.)2&(!.!-,'$!.&4!-,'$!

2-<,'7.&7!',3$!2&!7#$!$&$'()!-2J!$8$')!)$.'H!V,57!,+!7#$!/,&57'1/72,&!7$/#&,3,(2$5!7#.7!.'$!.<<32$4!2&!

*,3.&4! .'$! ,+! +,'$2(&! ,'2(2&@! D#23$! &,8$3! E12342&(! 7$/#&,3,(2$5! 2&/314$! -.2&3)! <'$+.E'2/.7$4!
/,-<,&$&75!9$H(H@!+.r.4$!<.&$35:H!"#$!-.'G$7!25!#,D$8$'!57233!F127$!-,4$57H!!

U&!7#$!3.57!4$/.4$!7#$!*,325#!(,8$'&-$&7!#.5!$57.E325#$4!.!5$7!,+!<',('.-5!51<<,'72&(!$&$'()!$++2/2$&/)!

2-<',8$-$&7!2&!.33!$/,&,-)!5$/7,'5@!4$42/.7$4!7,!8.'2,15!E,42$5!.&4!2&4157'2$5@!$H(H@!E12342&(5@!<1E32/!

E,42$5@!LV%5@!7'.&5<,'7@!<,D$'!5$/7,'@!.&4!#,'2I,&7.3!-$.51'$5H!"#$5$!2&/314$@!$H(H@!$&$'()!$++2/2$&/)!
,E32(.72,&! 5/#$-$! 9D#27$! /$'72+2/.7$5:@! $&$'()! .14275! .&4! $&$'()! -.&.($-$&7! 5)57$-5! 2&! 3.'($!

/,-<.&2$5@! F1.32+2/.72,&@! .//'$427.72,&! .&4! /$'72+2/.72,&! 5/#$-$5! 9$&$'()! <$'+,'-.&/$! ,+! E12342&(5!

/$'72+2/.7$:H!
U&!7#$!/,&7$J7!,+!E12342&(5@!2&!SY>\!7#$!*,325#!j,8$'&-$&7!.4,<7$4!7#$!A"#$!i.72,&.3!*3.&!.2-$4!.7!

2&/'$.52&(!7#$!&1-E$'!,+!&$.'3)!I$',!$&$'()!E12342&(5qH!"#$!4,/1-$&7!+,/15$5!,&!3$(253.728$!/#.&($5!

&$/$55.')!7,!2&/'$.5$!7#$!&1-E$'!,+!&B%0!2&!*,3.&4!.&4!2&42/.7$5!-$.51'$5!.&4!<',('.-5!7#.7!/.&!E$!
15$4!E)!E,42$5!2&7$'$57$4!2&!7#$!4$8$3,<-$&7!,+!&B%0H!6$5<27$!275!&.-$@!7#$!4,/1-$&7!4,$5!&,7!2&/314$!

.&)!./72,&!<3.&@!1&4$'57,,4!.5!.!5$7!,+!7.5G5!7#.7!5#,134!E$!<$'+,'-$4@!D27#!72-$32&$!.&4!'$5<,&52E23272$5!

.552(&$4H!"#25!'$5137$4!2&!<,,'!'$/,(&25.E2327)!,+!7#$!&B%0!/,&/$<7!2&!*,3.&4H!

b#23$!2&!($&$'.3!7#$!s&B%0;!7$'-!25!&,7!D24$3)!G&,D&!.&4!15$4@!7#$!-.'G$7!<.'72/2<.&75!.'$!./728$3)!
<3.)2&(! ,&! 7#$! 3$8$3! ,+! &B%0! s51EK-.'G$75;@! $H(H@! +,'! 5-.33! 5/.3$! W%L! 2&57.33.72,&5! .&4! 2&513.72,&!

-.7$'2.35H!Q,-<.'$4!7,!7#$!,7#$'!%M!/,1&7'2$5@!#,D$8$'@!*,325#!'$F12'$-$&75!,&!&B%0!.'$!-,4$'.7$3)!

.-E272,15! 2&! 7$'-5!,+!$&$'()!<$'+,'-.&/$H!W$(.'42&(! 7#$!15$!,+!$&$'()! +',-!'$&$D.E3$5@! 27! 25!,&3)!
,E32(.7,')!7,!.&.3)5$!7#$!/,57!$++$/728$&$55!,+!152&(!W%L@!.&4!2&!/.5$!,+!7#$!&$(.728$!.55$55-$&7!'$5137@!
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7#$!5#.'$!,+!$&$'()!+',-!'$&$D.E3$5!/.&!E$!3,D$'$4!7,!I$',H!T,33,D2&(!7#$!'$F12'$-$&75!,+!.'72/3$!S.!,+!

7#$!62'$/728$!SY>YRZ>R%M@!*,325#!&.72,&.3!g,&(K"$'-!012342&(!W$&,8.72,&!L7'.7$()!D.5!.4,<7$4! 2&!

T$E'1.')!SYSSH!T,'!7#$!<1'<,5$5!,+!4$8$3,<2&(!7#$!57'.7$()@!.!'$82$D!,+!.33!E12342&(5!2&!*,3.&4@!E,7#!
<1E32/!.&4!<'28.7$@!D.5!/.''2$4!,17@!D#2/#!5#,D5! 7#.7! 7#$'$!.'$!>^HS!-2332,&!E12342&(5! 2&!*,3.&4@!,+!

D#2/#!.3-,57!^Y]!.'$!52&(3$K+.-23)! '$524$&72.3!E12342&(5H! !N//,'42&(! 7,! 7#$!57'.7$()@! 2&/'$.52&(! 7#$!

5/.3$! .&4! 4$<7#! ,+! '$&,8.72,&5! ,+! E12342&(5! 2&! *,3.&4! D233! .35,! '$F12'$! .44272,&.3! -,E2325.72,&! ,+!
+2&.&/2.3! '$5,1'/$5H! U&! SY>k@! #,D$8$'@! .! 5#.'<! 2&/'$.5$! 2&! 51<<,'7! +,'! 2&8$57-$&75! 2&! '$&,8.72,&! ,+!

52&(3$K+.-23)!E12342&(5!7#.&G5!7,!7#$!2&7',41/72,&!,+!7#$!7.J!'$32$+!+,'!52&(3$K+.-23)!#,15$!,D&$'5!+,'!

'$&,8.72,&!/,575!.&4!7#$!3.1&/#!,+!7#$!Q3$.&!N2'!*',('.-H!U&!7#$!+,33,D2&(!)$.'5@!$++,'75!5#,134!E$!-.4$!

7,!+1'7#$'!2&/'$.5$!7#$!-,E2325.72,&!,+!<'28.7$!+1&45@!.&4!/,&5$F1$&73)!./728272$5!<',-,72&(!7#$!15$!,+!
7#$!%LQ`!R!***!+,'-13.!.'$!<3.&&$4H!

!

0,"$.&$'

"#$!/,&57'1/72,&!-.'G$7!25!<',O$/7$4!7,!'$(257$'!.&!.&&1.3!.8$'.($!(',D7#!,+!,8$'!S!]!E$7D$$&!SYSSK

SYS\@!51<<,'7$4!E)!7#$!(,8$'&-$&7;5!+,/15!,&!7#$!4$8$3,<-$&7!,+!2&+'.57'1/71'$@!.5!D$33!.5!$&$'()!.&4!

1723272$5!/,&57'1/72,&!<',O$/75H!!
U&57.33.72,&!,+!*o5!,&!+.-23)!#,15$5!25!E$/,-2&(!.!&$D!7'$&4!,'!5,'7!,+!A-157!#.8$C!2&!Q',.72.!-,573)!

E$/.15$!,+!7#$!&.72,&.3!51E5242$5!D#2/#!(,!1<!7,!^Y!]!,+!7#$!7,7.3!2&8$57-$&7!2&!*o5H!N37#,1(#!Q',.72.!

25!&,7!152&(!7#$!<,7$&72.3!27!#.5!D#$&!27!/,-$5!7,!$J<3,27.72,&!,+!51&!$&$'()!9.8$'.($!51&!#,1'5!+,'!7#$!

/,1&7')!25!SHZYY:@!.!52(&2+2/.&7!57$<!+,'D.'4!#.5!E$$&!-.4$!2&!7#$!3.57!/,1<3$!,+!)$.'5!2&!7#.7!5$/7,'H!
Q,&57'1/72,&!/,-<.&2$5!2&!Q',.72.!.'$!3.7$3)!G$$&!7,!15$!'$/)/3$4!,'!3,/.3!-.7$'2.35@!2H$H!-.7$'2.35!D#2/#!

.'$!7#$!/3,5$57!7,!7#$!/,&57'1/72,&!527$!2&!,'4$'!7,!$32-2&.7$!3,&(!7'.&5<,'7.72,&!7#15!'$41/2&(!7#$!jej!

$-2552,&5H!L$8$'.3!7$/#&,3,(2$5!#.8$!E$$&!.3'$.4)!2&7$('.7$4!9#,D$8$'!.7!.!53,D!<./$:!2&!7#$!/,&/$<7!
,'!2-<3$-$&7.72,&!<',/$55@!32G$!0UV!/,&/$<7@!4',&$!,&K527$!2&5<$/72,&@!82'71.3!'$.327)!7$/#&,3,(2$5@!3.5$'!

5/.&&2&(!,'!<'$+.E'2/.7$4!#,15$5@!D#2/#!E'2&(!.!#2(#!3$8$3!,+!F1.327)!2&!7#$!/,&57'1/72,&!D,'G5H!L2&/$!

SY>^@!.!3.'($!&1-E$'!,+!E12342&(5@!<.'72/13.'3)!52&(3$!.&4!-1372K+.-23)!E12342&(5@!#.8$!E$$&!'$&,8.7$4!

152&(! 2&/$&728$5! <',824$4! E)! 7#$! &.72,&.3! %&82',&-$&7.3! *',7$/72,&! .&4! %&$'()! %++2/2$&/)! T1&4!
9%*%%T:H!N&!%LQ`!-,4$3!D.5!15$4!7,!'$&,8.7$!<1E32/!5$/7,'!E12342&(5H!

Q,&57'1/72,&! /,-<.&2$5! .&4! 7#$2'! $-<3,)$$5@! .'/#27$/75! .&4! $&(2&$$'5@! $&$'()! .1427,'5@! $&$'()!

/,-<.&2$5@!W%L!-.&1+./71'$5R4257'2E17,'5@!6Ut!57,'$5!.&4!E12342&(!-.7$'2.35!57,'$5@!LV%5!.&4!%LQ`5!
.&4!,7#$'!5$'82/$!<',824$'5!'$<'$5$&7!7'157+13!-.'G$7!,<$'.7,'5!D#,!D233!2-<',8$!7'157!.&4!.D.'$&$55!,+!

$&4K15$'5!7,D.'45!&B%0!E)!,++$'2&(!'$32.E3$!.&4!F1.327)!5$'82/$5!.7!$./#!57$<!,+!7#$!/157,-$'!O,1'&$)H!

"#$2'!',3$!25!7,!4$<3,)!F1.327)!&B%0!5,!7#$)!#.8$!7,!E$!<'$<.'$4!D27#!G&,D3$4($!.&4!/,-<$7$&/$5!,&!
&B%0H! U&! Q',.72.@! 7#$! &B%0! G&,D3$4($! +',&7'1&&$'5! .'$! -,573)! .'/#27$/75@! $&(2&$$'5! .&4! $&$'()!

.1427,'5! D#,! #.8$! <.'72/2<.7$4! 2&! &1-$',15! /,&+$'$&/$5! .&4!D,'G5#,<5! ,&! &B%0! 52&/$! 7#$! &B%0!

'$F12'$-$&75!#.8$!E$$&!7'.&5<,5$4!2&7,!7#$!&.72,&.3!3$(253.728$H!

N5! .3'$.4)!-$&72,&$4! $.'32$'@! $&$'()! /,-<.&2$5! .'$! ,&$! ,+! 7#$!-,57! <',-252&(! 2&8$57,'5! 2&! &B%0@!
+,33,D$4!E)!7#$!'$.3K$57.7$!5$/7,'@!2H$H!/,&57'1/72,&!/,-<.&2$5!.&4!<'28.7$!2&8$57,'5!D#,!E1234!-1372K

.<.'7-$&7!E12342&(5!+,'!5.3$H!L2&/$!7#$'$!.'$!&,!'$F12'$-$&75!+,'!&B%0!D#23$!<$'+,'-2&(!'$&,8.72,&!

D,'G5!2&!Q',.72.@!<'28.7$!2&8$57,'5!.'$!57233!G$$&!7,!'.7#$'!E1)!.&!,34!#,15$!.&4!'$&,8.7$!27!7#.&!E1234!.!
&$D!,&$!E$/.15$!2&! 7#.7!D.)!7#$)!/.&!.8,24!&B%0!'$F12'$-$&75!.&4!E2(!2&272.3! 2&8$57-$&7H!"#$!32+$!

57.&4.'4!25!3,D!+,'!-,57!,+!7#$!<$,<3$!9$5<$/2.33)!+,'!7#,5$!D#,!328$!2&!7#$!/,&72&$&7.3!<.'7:@!5,!7#$)!.'$!

&,7!3,,G2&(!+,'!3,&(K7$'-!E$&$+275!E17!'.7#$'!+,/152&(!,&!#.82&(!.5!-1/#!3,D$'!2&272.3!2&8$57-$&7H!02(!
/,-<.&2$5! .&4! 51//$55+13! LV%5! .&4! .35,! 7#,5$! +2'-5! 7#.7! #.8$! .! #2(#! 3$8$3! ,+! /,'<,'.7$! 5,/2.3!

9$&82',&-$&7.3:!'$5<,&52E2327)!.3'$.4)!57.'7$4!2&8$572&(!2&!&B%05!E17!7#$'$!25!57233!.!('$.7!<,7$&72.3!+,'!

7#$-! 7,! E$! +',&7'1&&$'5! 2&! 7#$! 7'.&5+,'-.72,&! ,+! /1''$&7! E12342&(! 57,/G! 7,! &B%05H! Q272$5! .&4!

-1&2/2<.3272$5!/,134!E$!<,7$&72.3! 2&8$57,'5!,'!+2&.&/2.3!51<<,'7$'5!,+!&B%0!'$&,8.72,&5! 2&! 7#$!+171'$!
/,&524$'2&(!7#$!,<<,'71&27)!,+!/3.2-2&(!5.82&(5!2&!51/#!<',O$/75!.&4!7'.42&(!D27#!Q`S!$-2552,&5H!

"#$!-.2&!,E57./3$5! +,'! 7#$! '$&,8.72,&!,+! 7#$!&.72,&.3!E12342&(!57,/G! 2&7,!&B%0!.'$!41$! 7,! +2&.&/2.3!

/,&57'.2&75@!2&/3142&(!3,&(!<$'2,45!,+!'$71'&!,&!2&8$57-$&7@!42++$'$&7!<'2,'272$5!+,'!57.G$#,34$'5@!3$&(7#)!
.&4!/,-<3$J!<1E32/!7$&4$'5!+,'!+1&42&(@!E17!.35,!7#$!3./G!,+!2&+,'-.72,&!.&4!-,728.72,&!+,'!2&8$57,'5@!
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7#$!<1E32/!.&4!57.G$#,34$'5H!e,D$8$'@! 7#$!&1-E$'!,+! 3,DK$&$'()!.&4!<.5528$!E12342&(5! 2&/'$.5$5! 2&!

Q',.72.!,&!.!)$.'3)!E.525@!<.'72/13.'3)!+,'!52&(3$K+.-23)!#,15$5@!-1372K'$524$&72.3!E12342&(5!.&4!'$/$&73)!

/,&57'1/7$4! ,++2/$! E12342&(5H! N5! +,'! 7#$! &B%05@! 7#$! <',('$55! 25! '.7#$'! 53,D@! E17! /,&524$'2&(! 7#$!
'$F12'$-$&75!7#25!&1-E$'!D233!4$+2&27$3)!'25$!2&!7#$!&$.'!+171'$H!

2.3.  nZEB initiatives for reinforcing the links between skills/education and energy performance 

N&.3)525!,+!<'$82,15!<',O$/7!.&4!4$8$3,<-$&7!,+!.!'$<,527,')!2&!7#$!.'$.!,+!&B%0!#.5!E$$&!4$8$3,<$4!

2&!7#$!<23,7!/,1&7'2$5H!
*'$82,15! 2&272.728$5! '$3.7$4! 7,! 51<<,'72&(!&B%0!4$<3,)-$&7! 2&! 7#$!%M!D$'$!$J.-2&$4H!"#$!.&.3)525!

+,/15$4!,&!%MK+1&4$4!<',O$/75!7#.7!<',824$4!3$.'&2&(!,'!.D.'$&$55!'.252&(!-.7$'2.35@!7'.2&2&(!+,'!&B%0@!

,'!4$8$3,<-$&7!,+!012342&(!m&,D3$4($!e1E5H!"#$!(,.3!,+!7#25!'$5$.'/#!D.5!7,!+2&4!,17!D#.7!#.5!.3'$.4)!
E$$&!4,&$!2&!7#25!+2$34!.&4!7,!24$&72+)!7#$!(.<!E$7D$$&!-.'G$7!&$$45!.&4!'$5,1'/$5!.8.23.E3$!+,'!5<$/2+2/!

7.'($7!(',1<5H!"#25!5$'8$4!.5!.!E.5$32&$!+,'!+171'$!./728272$5!'$3.7$4!7,!-1372<32/.72,&H!

"#$!+2'57!57$<!D.5!7,!24$&72+)!<'$82,15!<',O$/75!7#.7!5#,134!#.8$!E$$&!$8.31.7$4!.&4!-2(#7!E$!<,552E3)!

'$3$8.&7H!*',O$/75;! 5/.&&2&(!D.5!4,&$! 2&! 7D,!57.($5! +',-!<.'7&$'5;!4.7.E.5$!.&4!Q`W6UL!4.7.E.5$@!!
152&(!A&B%0C!,'!A4$$<!'$7',+27C!.5!G$)D,'45!'$51372&(@!hS!<',O$/75!2&!7,7.3H!"#$!<',O$/75!D$'$!.55$55$4!

2&!7$'-5!,+!7#$2'!'$3$8.&/$!9J*#)$0"#$:/*K#80$-#1,$F20"$%&'()9$-##:$#%#/36$/#0/*@209$*/$#%#/36$#@@282#%86$

*@$.+2,-2%3)L$J*#)$0"#$:/*K#80$2%8,+-#$1%6$18027202#)$/#,10#-$0*$(+2,-2%3$M%*F,#-3#$N+.)9$*/$0/12%2%3$
*%$%&'($ O$-##:$#%#/36$ /#0/*@20$ O$ #%#/36$#@@282#%86$*@$.+2,-2%3)P$*/$-#7#,*:4#%0$*@$ 0**,)$ O$410#/21,)$

)+::*/02%3$%&'(P$*/$1F1/#%#))$*/$,#1/%2%3$18027202#):@!.&4!+2&.33)!D#$7#$'!#.8$!7#$2'!,17<175!<1E32/3)!

.8.23.E3$!.&4!D#$7#$'!7#$)!.'$!2&!%&(325#H!"#$!.55$55-$&7!5#,D$4!7#.7!,17!,+!hS!<',O$/75@!^S!424!&,7!

<',41/$!.&)!,17<175! 7#.7!/,134!E$! +1'7#$'!4255$-2&.7$4!,'!$J<3,27$4!D27#2&! 7#$!&B%0!W$.4)!<',O$/7!
+'.-$D,'GH!"#25!25!41$!7,!-.&)!'$.5,&5@!2&/3142&(P!7#$!<',O$/7!72-$+'.-$!97,,!$.'3)!57.($!,+!7#$!<',O$/7@!

,'!7#$!,<<,527$P!<',O$/7!#.5!E$$&!+2&25#$4!.!+$D!)$.'5!.(,!.&4!&,!,17<175!.'$!57233!<1E32/3)!.8.23.E3$:d!

<',O$/7!.2-$4!.7!7#$!4$8$3,<-$&7!,+!8$')!5<$/2+2/!7$/#&,3,()!,'!5,3172,&!.&4!,&3)!<',-,72,&.3!-.7$'2.35!
,+!($&$'2/!&.71'$!.'$!.8.23.E3$d!,'!7#$!<',O$/7!+,/15!D.5!.!D24$!'.&($!,+!5157.2&.E3$!4$8$3,<-$&7!.5<$/75@!

D27#!7#$!&B%0!E$2&(!,&3)!,&$!,+!7#$-H!T2&.33)@!SY!<',O$/75!.&4!7#$2'!4$328$'.E3$5!D$'$!.&.3)5$4H#

%./#!,+!7#$!.&.3)5$4!<',O$/75!D.5!1&2F1$!.&4!#.4!275!,D&!8$')!5<$/2+2/!,EO$/728$5H!"#$'$!.'$!#,D$8$'!
5,-$!52-23.'272$5!2&!7$'-5!,+!7#$!<',O$/7!,17/,-$5!.&4!7.'($7!(',1<5!9T2(1'$!S:H!T28$!<',O$/75!4$328$'$4!

7'.2&2&(!-.7$'2.35! ,&! 42++$'$&7! .5<$/75! ,+! &B%0@! 7.'($72&(! 8.'2,15! (',1<5! ,+! <',+$552,&.35! +',-! 7#$!

/,&57'1/72,&!5$/7,'H!"#$!&$J7!+28$!<',O$/75!+,/15$4!,&!7#$!4$8$3,<-$&7!,+!7#$!'$&,8.72,&!.<<',./#$5!+,'!

$J2572&(!E12342&(5H!T,1'!<',O$/75!D$'$!4$.32&(!D27#!5<$/2+2/!7$/#&,3,(2$5!7#.7!/,134!E$!15$4!7,!'$./#!7#$!
&B%0!57.&4.'4@!D#23$!,7#$'!4$8$3,<$4!7,,35!7#.7!51<<,'7!7#$!'$&,8.72,&!<',/$55@!.!5G2335!'$(257')!+,'!7#$!

/,&57'1/72,&!5$/7,'!5<$/2.32575@!.!5-.'7!/27)!/,&/$<7@!,'!+,/15$4!,&!7#$!&B%0!57.G$#,34$'5;!-.7/#-.G2&(!

.&4!+2&.&/2.3!2551$5H!!

!

5,2*'/#6"!V.2&!+,/15!,+!7#$!.&.3)5$4!<',O$/75!9iuSY:!!

M&4$'!7#$!+'.-$D,'G!,+!7#$!.&.3)5$4!SY!<',O$/75@!^^!'$3$8.&7!,17<175!#.8$!E$$&!4$328$'$4!9T2(1'$!Z:H!

V,57!,+!7#$-!2&/314$!7'.2&2&(!.&4!3$.'&2&(!-.7$'2.35!+,'!<',+$552,&.35!9>^:@!$H(H!7'.2&2&(!<',('.-5!+,'!
E31$!/,33.'5!,'!7'.2&K7#$K7'.2&$'5!<',('.-5H!
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3.  Conclusions and next steps 

Although legal obligations are provided at national level by transposing the provisions of the 

2010/31/EU Directive, the nearly Zero Energy Building (nZEB) concept does not seem to be easily 

applicable yet in many countries. Previous research showed that defining the cost-feasible optimal 

integration of the technologies suitable for nZEB and the skills gaps experienced by the building sector 

are among the most important barriers. The demand of materials and technology is low due to lack of 

awareness, forcing the technology providers to resume to low-cost products which are not the best 

options for nZEB projects. 

On the other hand, there is a critical demand of skilled professionals on the construction market who 

have the necessary qualifications to build nZEB. Current qualification courses and training schemes are 

still not satisfactory and underdeveloped to face the challenge of effective nZEB implementation, while 

the recourse to skilled professionals for renovations and new constructions of buildings is not usual 

practice.  
The authors of this paper, participants in the European project nZEB Ready, intend to share some 

insights of the preliminary analysis of the project, focused on the state of implementation of nZEB in 

pilot countries, the market situation, together with the objectives and methodology implementation. 
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