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OLL!-53'+52!+(!`'++5$+,($!-56+(-'+,($>`!*?+5-!68-55$,$7!+,+356!'$2!'16+-'8+6)!QI!;';5- 6!/5+!+&5!8-,+5-,'!
?(-!?#33P+5:+!-5<,5K>!*?+5-!+&5!?#33P+5:+!-5<,5K)!K5!5:83#252!EH!;';5- 6)!(1+',$52!'$!'22,+,($'3!I!;';5- 6!
+&-(#7&!+&5!6$(K1'33!/5+&(2)!'$2!#3+,/'+539!,$83#252!OJ!;';5- 6!,$!+&5!-5<,5K>!N5!'33(8'+52!+&565!
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;';5- 6!+(!+&5!+&-55!+&5/56)!K,+&!5'8&!+&5/5!8(/;-,6,$7!CJ!;';5- 6)!'$2!+&5$!8-(66P'$'39.52!+&5/!
+(! ,$+57-'+5! ?,$2,$76! '$2! ?'8,3,+'+5! 2,68#66,($>!U,7#-5!C! ,33#6+-'+56! +&5! ?3(K8&'-+! (?! +&5! 3,+5-'+#-5!
-5<,5K!/5+&(2(3(79>!!

!

 
()*+&'+ The flowchart of the methodology for the literature review 

 
4"#5/6*1&6#
&

R&,6!8&';+5-! ;-(<,256! '!8(/;-5&5$6,<5! -5<,5K! (?!+&5!3,+5-'+#-5! -53'+52!+(!5'8&!6#1P+&5/5!+(!
'22-566!+&5!-56;58+,<5!6#1PX#56+,($6>!

!
0"#$456+%227'/$*%+89,%$:+%'2$
(

R&,6!658+,($!?(8#656!($!+&5!5$<,-($/5$+'3!8&'-'8+5-,6+,86!(?!5:;-566K'9!65-<,85! '-5'6! '$2!+&5!
?'8+(-6!+&-(#7&!K&,8&!+&59!,$?3#5$85!2-,<5-!?'+,7#5)!'22-566,$7!bcC!̂N&'+!,6!+&5!,/;'8+!(?!+&5!6;'+,'3!
5$<,-($/5$+!(?!5:;-566K'9!65-<,85!'-5'6!($!2-,<,$7!?'+,7#5_!R&5!65+!(?!-5<,5K52!6+#2,56!'$2!+&5,-!
459!'++-,1#+56!,6!6#//'-,.52!,$!R'135!E>!

!
!"#$%&, &
Expressway service area review papers 
73L'/ !73L'/ ! 73L'/!

<1+)341*!
O)4*!P1*3$*3! O)4*!P1*3$*3!

Q! &<GR)4,/!$.+
,409!STUV!

@1-3#!
&%$-4+)!
W*43$'!
73)3$,!

&*)</K$'! 3#$! L,)=$! >)33$-*,! 1J!
$I>-$,,0)/ !,$-(4+$!)-$),X!

"#$!)($-)=$!'0$<<!34%$!1J!($#4+<$,!4*!,$-(4+$!)-$),!
4,!)>>-1I4%)3$</!M$30$$*!QF!)*'!DF!%4*L3$,X!"#$!
>)-.4*=! 'L-)341*! ()-4$,! M/! ($#4+<$! 3/>$X! A)/34%$!
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>)-.4*=! 34%$,! )-$! ,4=*4J4+)*3</! ,#1-3$-! 3#)*!
*4=#334%$!>)-.4*=!34%$,X!

D! BY-$KG&+$M1!
)*' !21%1G
O)-3Z*[!SQ\V!

5L-1>$!
B1<)*'!

&*)</K$'!3#$!J)+4<434$,!>-1(4'$'!M/!-$,3!
)-$),! )*'! ,$-(4+$! )-$),! 1*! B1<4,#!
$I>-$,,0)/ ,! )*'! 3#$! '4,3)*+$,!
M$30$$*!3#$%X!

"#$!%)4*!J)+4<434$,!1JJ$-$'!)3!-$,3!)-$),!)*'!,$-(4+$!
)-$),! 4*+<L'$! -$,3-11%,[! =),! ,3)341*,[! ,#1>,[! )*'!
+)J$,X!5I+$,,4($!'4,3)*+$,!M$30$$*!,$-(4+$!)-$),!)-$!
*13!+1*'L+4($!31!'-4($-,]!-$,3!)*'!'-4(4*=!,)J$3/X!

T! ^)<$+.4,!$.+
,409!ST_V!

5L-1>$!
H43#L)*4)!

"#$! >)>$-! $I><1-$,! #10! 31! L,$! `a7!
')3)M),$,! 31! '$3$-%4*$! 3#$! 1>34%)<!
<1+)341*,!J1-!,$-(4+$!)-$),X!`a7!+)*!M$!
+1%M4*$'! 043#! ,>)34)<! ,/*3)I! 31!
4'$*34J/! 3#$! M$,3! )*'! %1,3! $JJ4+4$*3!
<1+)341*,!J1-!-$,3!)-$),X!

b#$*! '$3$-%4*4*=! -$,3! )-$)! ,3)*')-',[! 43! 4,!
*$+$,,)-/! 31! +1*,4'$-! )! +1%>-$#$*,4($! ,$3! 1J!
J)+31-,! 4*+<L'4*=! -1)'! L,)=$[! ,L--1L*'4*=!
$*(4-1*%$*3[!)*'!)++$,,4M4<43/X!

F! O+&-3#L-!$.+
,409!STcV!!

@1-3#!
&%$-4+)!
W*43$'!
73)3$,!

"#$! ,3L'/! $I><1-$,! 3#$! J)+31-,!
4*J<L$*+4*=!3#$!J-$dL$*+/!1J!)++4'$*3,!
4*!-$<)341*!31!-$,3!)-$),X!

7$-(4+$!)-$),!><)/!)!+-L+4)<!-1<$!4*!)<<$(4)34*=!'-4($-!
J)34=L$!)*'!-$'L+4*=!3#$!-)3$!1J!-$<)3$'!)++4'$*3,X!

\ ! 2$/*$-! $.+
,409!SQTV!!

5L-1>$!
W*43$'!
R4*='1%!

"#$! ,3L'/! >-4%)-4</! J1+L,$,! 1*! 3#$!
><)**4*=[!<)/1L3[! )*'! 1>34%4K)341*!1J!
-$,3!)-$),!)*'!-1)',4'$!>)-.4*=!<13,X !

b43#4*!)!QeG.4<1%$3$-!-)*=$!)J3$-!$I>-$,,0)/ !-$,3!
)-$),[! 3#$! -)3$! 1J! 3-)JJ4+! )++4'$*3,! ,4=*4J4+)*3</!
'$+-$),$,X!

e! fL*=!$.+,409!
SQFV!!

&,4)!
R1-$)!

"#$! $JJ$+3! 1J! 4*,3)<<$'! )LI4<4)-/! -$,3!
)-$),! 1*! -$'L+4*=! J)34=L$G-$<)3$'!
'-4(4*=!)++4'$*3,X!

&LI4<4)-/! -$,3! )-$),! +)*! -$'L+$! J)34=L$G-$<)3$'!
3-)JJ4+!)++4'$*3,!M/!)>>-1I4%)3$</!QFgX!

U! hL**! $.+,409!
SD_V!

@1-3#!
&%$-4+)!
W*43$'!
73)3$,!

"#$! >)>$-! >-4%)-4</! )*)</K$,!
)++4'$*3,! 4*(1<(4*=! +1%%$-+4)<!
($#4+<$! '-4($-,! +)L,$'! M/! J)34=L$! 1-!
'-10,4*$,,X !

"-)JJ4+! )++4'$*3,! 4*(1<(4*=! J)34=L$'! +1%%$-+4)<!
($#4+<$! '-4($-,! )-$! %1-$! <4.$</! 31! 1++L-! 1*! -1)'!
,$=%$*3,! DE! .4<1%$3$-,! 1-! %1-$! )0)/! J-1%! -$,3!
)-$),X! "#$,$! )++4'$*3,! )-$! )<,1! %1-$! <4.$</! 31!
#)>>$*!1*!>)-.!-1)',[!),!0$<<!),! 'L-4*=!*4=#334%$!
)*'!1*!'-/!-1)'! ,L-J)+$,X!

_! R1<1'4*,.)N)!
)*' !
h$-3L<4$*i!
SFEV!

5L-1>$!
H43#L)*4)!

&*)</K$! 3#$! +L--$*3! ,3)3$! 1J! ,$-(4+$!
)-$),! 4*! H43#L)*4)! )*'! >-1(4'$!
1>34%4K)341*!,L==$,341*,X!

A-4($-,! )*'! >),,$*=$-,! >-41-434K$! J)+31-,! ,L+#! ),!
,)J$3/[! +1*($*4$*+$[! )*'! ,$-(4+$! dL)<43/! 0#$*!
,$<$+34*=!-$,3!)-$),X!

c! b4$,K)j)!$.+
,409!SFQV!

5L-1>$!
B1<)*'!

"#$! ,3L'/! )*)</K$'! 3#$! )+1L,34+!
$*(4-1*%$*3! 1J! -$,3! )-$),! )<1*=!
$I>-$,,0)/ ,X!

"#$!<)+.! 1J! *14,$!M)--4$-!%$),L-$,! -$,L<3,!4*!#4=#!
*14,$!<$($<,!4*!>)-.4*=!<13,[!)JJ$+34*=!3#$!-$<)I)341*!
)*'!-$,3!1J!'-4($-,!)*'!13#$-!4*'4(4'L)<,X!

QE! B1<4).!)*' !
B1<4).1()[!
SFDV!

5L-1>$! "#$!'4,+L,,41*!>-4%)-4</!)''-$,,$,!3#$!
4,,L$! 1J! 4*,LJJ4+4$*3! >)-.4*=! +)>)+43/!
J1-!J-$4=#3!($#4+<$,!4*!5L-1>$X!

k-$4=#3!'-4($-,!#)($!'4JJ4+L<3/!J4*'4*=!>)-.4*=!,>)+$,!
'L-4*=! >$).! *4=#334%$! #1L-,[! <$)'4*=! 31! 4--$=L<)-!
-$,3! )*'! '$+-$),$'! 01-.! $JJ4+4$*+/X! "#$! <)+.! 1J!
)'$dL)3$!-$,3!)*'!,)J$3/!J)+4<434$,!4*!%)*/!>)-.4*=!
)-$),! +)L,$,! '-4($-,! 31! M$! +1*+$-*$'! )M1L3! 3#$!
,)J$3/!)*'!+1%J1-3!1J!3#$,$!<1+)341*,X!

QQ! 7$/) !$.+,409!
SFTV!!

f)>)* ! &*)</K$! 3#$! J)+31-,! '$3$-%4*4*=! 3#$!
>)-.4*=! <1+)341*,! )*'! 'L-)341*,! J1-!
3-L+.,!1*!$I>-$,,0)/ ,X!

"-L+.! >)-.4*=! 34%$,! )-$! <1*=$-! ),! 3#$/! )>>-1)+#!
3#$4-! '$,34*)341*X!"#$!>-$,$*+$!1J!-$,3)L-)*3,!)*'!
,#1>,[!),!0$<<!),!3#$!*L%M$-!1J!>)-.4*=!,>)+$,!J1-!
3-L+.,!)*'!3-)4<$-,[!)-$!4%>1-3)*3!J)+31-,!4*J<L$*+4*=!
>)-.4*=! 'L-)341*X! A-4($-,! 3$*'! 31! >)-.! 4*! J)%4<4)-!
<1+)341*,X!

QD! A4*=!$.+,409!
SFFV!!

&,4)!P#4*)!&*! 1>34%4K)341*! %1'$<! J1-! ><)**4*=!
$I>-$,,0)/ ! 3-L+.! ,$-(4+$! )-$),! 0),!
$,3)M<4,#$'X!

&'$dL)3$! 3-L+.! >)-.4*=! ,>)+$,! )3!$I>-$,,0)/ !
,$-(4+$! )-$),! )-$! +-L+4)<! J1-! )<<$(4)34*=! '-4(4*=!
J)34=L$X!"#4,!*$$'!+)*!M$!%$3!3#-1L=#!)!*1*<4*$)-!
1>34%4K)341*!%1'$<!J1-!><)**4*=!3-L+.!,$-(4+$!)-$),[!
$*,L-4*=!,LJJ4+4$*3!>)-.4*=!J1-!'-4($-,X!

QT! P#$*!)*' !
l4$!SF\ V!!

@1-3#!
&%$-4+)!
W*43$'!
73)3$,!

"#$! ,3L'/! >-4%)-4</! )*)</K$,! 3#$!
4%>)+3! 1J! +1%%$-+4)<! 3-L+.! '-4($-,]!
-$,3!>)33$-*,!1*!'-4(4*=!,)J$3/X!

a*+-$),4*=!3#$!313)<!-$,3!34%$!)*'!3#$!*L%M$-!1J!-$,3!
M-$).,! +)*! $JJ$+34($</! -$'L+$! 3#$! -4,.! 1J! J)34=L$G
-$<)3$'!)++4'$*3,X!
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QF! h)/-).3)-! $.+
,409!SFeV!!

@1-3#!
&%$-4+)!
W*43$'!
73)3$,!

"#$! ,3L'/! J1+L,$,! 1*! )*)</K4*=! )*'!
>-1(4'4*=! 4%>-1($%$*3! ,L==$,341*,!
J1-!3-L+.!>)-.4*=!4,,L$,!4*!k<1-4')X!

W34<4K4*=! 0$4=#! ,3)341*,! +)*! #$<>! )<<$(4)3$! 3#$!
,#1-3)=$! 1J! 3-L+.! >)-.4*=! ,>)+$,X! A-4($-,! *$$'!
)++L-)3$! 4*J1-%)341*! 31! <1+)3$! >-4()3$! >)-.4*=!
J)+4<434$,X!

Q\! b)*=! )*' !
B$4!SQEV!

&,4)!P#4*)!"#$! >)>$-! >-4%)-4</! 4*($,34=)3$,! 3#$!
4%>)+3!1J!+1*34*L1L,!'-4(4*=!34%$!)*'!
-$,3! >$-41',! 1*! 3#$! '-4(4*=!
>$-J1-%)*+$! 1J! +1%%$-+4)<! <1*=G
'4,3)*+$!ML,!'-4($-,X!

P1*34*L1L,! '-4(4*=! 34%$! $I+$$'4*=! D! #1L-,!
,4=*4J4+)*3</! )JJ$+3,! '-4($-,]! )33$*341*[! -$)+341*!
,>$$'[!)*'!,LMN$+34($!J)34=L$!<$($<,X!"#$!<1*=$-!3#$!
'-4(4*=! 34%$[! 3#$! <1*=$-! 3#$! -$+1($-/! >$-41'!
-$dL4-$'X!

!
W:;-566K'9!65-<,85!'-5'6!'-5!?'8,3,+,56!3(8'+52!'3($76,25!5:;-566K'96)!256,7$52!+(!;-(<,25!-56+!

'$2!/',$+5$'$85!65-<,856!?(-!2-,<5-6!'$2!;'665$75-6!BGGD>!R&59!(??5-!'!-'$75!(?!'/5$,+,56)!,$83#2,$7!
;'-4,$7)!2,$,$7)!-56+-((/6)!'$2!<5&,835!(-!8'-7(!8&5846)!+(!6#;;(-+!6'?5!6+(;;,$7!'$2!-58(<5-9!?-(/!
?'+,7#5!BGGD>!U'+,7#52!'$2!6355;9!2-,<5-6!#+,3,.5!+&565!'-5'6!'6!6'?5!6+(;;,$7!;(,$+6!+(!-56+!'$2!-58(<5-!
BOID>!R&5!65-<,85P'-5'!5$<,-($/5$+!,6!+&5-5?(-5!8-,+,8'3!?(-!/55+,$7!1'6,8!$5526)!-56+(-,$7!'++5$+,($)!
'$2!'335<,'+,$7!2-,<5-!?'+,7#5!BCJD>!!

W:;-566K'9!65-<,85!'-5'6!8'$!15!83'66,?,52!1'652!($!1#,32,$7!'-5')!+-'??,8!<(3#/5)!'$2!58($(/,8!
?'8+(-6!BGID>!R&59!'-5!/',$39!2,<,252!,$+(!65-<,85!'-5'6!'$2!-56+!'-5'6)!K,+&!65-<,85!'-5'6!(??5-,$7!'!
K,25-!-'$75!(?!65-<,856)!K&,35!-56+!'-5'6!;-(<,25!1'6,8!;'-4,$7!'$2!-56+-((/6!BCJD>!R&5!65358+,($!(?!
65-<,85!'-5'!3(8'+,($6!8($6,25-6!?'8+(-6!6#8&!'6!;(3,89)!357'3!,66#56)!-('2!6'?5+9)!'$2!$5'-19!$'+#-'3!
'$2!8#3+#-'3!&5-,+'75!BGID>!!

b56+!'$2!-58(<5-9!?-(/!2-,<5-!?'+,7#5!'-5!;-,/'-9!?#$8+,($6!(?!65-<,85!'-5'6!BOLD>!0+#2,56!,$2,8'+56!
+&'+!2-,<,$7!8($+,$#(#639!?(-!/(-5!+&'$!+K(!&(#-6!6,7$,?,8'$+39!,/;'8+6!2-,<5-6[!'++5$+,($!'$2!63(K6!
-5'8+,($!+,/5)!K,+&!+&5!-5X#,-52!-56+(-'+,($!+,/5!,$8-5'6,$7!'6!2-,<,$7!+,/5!5:+5$26!BCFD>!*+!+&,6!;(,$+)!
2-,<5-6!$552!+(!-58#;5-'+5!,$!65-<,85!'-5'6!+(!'<(,2!;-(135/6!'$2!'88,25$+6!8'#652!19!2-,<,$7!?'+,7#5>!
W/;,-,8'3!6+#2,56!&'<5!?(#$2!'!6+-($7!8(--53'+,($!15+K55$!5:;-566K'9!65-<,85!'-5'6!'$2!'88,25$+6!
8'#652!19!?'+,7#5>!@8*-+&#-!%&$'(")!BGHD!/(25352!8-'6&!(88#--5$85!'6!'!?#$8+,($!(?!2,6+'$85!+(!65-<,85!
'-5'6!'$2!?(#$2!'!6+-($7!-53'+,($6&,;!6#7756+,$7!+&'+!;-(:,/,+9!8'$!-52#85!?'+,7#5!'$2!8-'6&!-'+56>!
b($5$!%&$'(")!BOHD!-5;(-+52!+&'+!?'+,7#5P-53'+52!8-'6&56!2583,$5!($!-('2!657/5$+6!83(65-!+(!-56+!'-5'6)!
K,+&!+&5!5??58+!2,/,$,6&,$7!'6!2,6+'$85!,$8-5'656)!8(--(1(-'+,$7!@8*-+&#-!5+!'3>!BGHD>!Y$!0(#+&!Z(-5')!
g#$7!%&$'(")!BCOD!,$<56+,7'+52!+&5!-(35!(?!'#:,3,'-9!-56+!'-5'6)!6/'335-!-56+!?'8,3,+,56!3(8'+52!15+K55$!
3'-75-!8($<5$+,($'3! -56+! '-5'6)!,$!+&5!Z(-5'$!5:;-566K'9!696+5/! ,$! -52#8,$7! '88,25$+6!8'#652!19!
?'+,7#5! 2-,<,$7)! ?,$2,$7! +&'+! '#:,3,'-9! -56+! '-5'6! 8(#32! -52#85! +-'??,8! '88,25$+6! 8'#652! 19! 2-,<,$7!
?'+,7#5!19!'1(#+!COM>!f#$$!%&$'(")!BELD!5:;3(-52!'88,25$+6!,$<(3<,$7!8(//5-8,'3!2-,<5-6!,$!+&5!V0*)!
;'-+,8#3'-39!+&(65!8'#652!19!?'+,7#5! (-!6355;,$566)!?,$2,$7!+&'+! '88,25$+6! ,$<(3<,$7!?'+,7#5!2-,<,$7!
'/($7!8(//5-8,'3!<5&,8356!+5$2!+(!(88#-!/(-5!+&'$!EF!4,3(/5+5-6!?-(/!-56+!'-5'6!'$2!'-5!7 5$5-'339!
/(-5!65<5-5>!!

R&5!6;'+,'3!8($?,7#-'+,($!'$2!'/5$,+,56!(?!65-<,85!'-5'6!6&';5!+&5!X#'3,+9!(?!-56+>!V6,$7!5:;5-+!
'66566/5$+6)! Z(3(2,$64'h'! '$2! f5-+#3,5$i! BOFD! ?(#$2! +&'+! 6'?5+9! '$2! 8($<5$,5$85! '-5! +&5! /(6+!
<'3#52! '++-,1#+56!K&5$!8&((6,$7!K&5-5!+(!6+(;>!059'!%&$'(")!BOGD! '36(!?(#$2!+&'+!+&5! ;-565$85!(?!
-56+'#-'$+6! '$2!6&(;6!,$!65-<,85! '-5'6!,6! '$!,/;(-+'$+!?'8+(-! ,$!2-,<5-6[!258,6,($6!+(!6+(;! '$2!+&5!
2#-'+,($!(?!+&5,-!6+'9>!N,56.'j'!%&$'(")!BOCD!-5;(-+52!+&'+)!,$!+&5!'165$85!(?!$(,65!1'--,5-6)!;'-4,$7!
'-5'6!5:;5-,5$85!535<'+52!$(,65!35<536!+&'+!257-'25!-56+!X#'3,+9>!!

A'-4,$7!256,7$)!56;58,'339!?(-!+-#846)!,6!'!;5-6,6+5$+!;3'$$,$7!;-,(-,+9!BOCD>!f58'#65!+-#84!;'-4,$7!
(88#;,56!6#16+'$+,'3!6;'85)!65-<,85P'-5'!;3'$$,$7!/#6+!(;+,/,.5!8';'8,+9!'$2!'22-566!;'-4,$7 P'-5'!
6'?5+9!6(!+&'+!2-,<5-6!8'$!-56+!?#339!'$2!658#-539!BOG)OOD>!A'-4,$7!6;'856!'$2!+&5!(<5-'33!6;'+,'3!3'9(#+!
8'$!'36(!15!'--'$752!-'+,($'339!'88(-2,$7!+(!+&5!;'-4,$7!2#-'+,($!'$2!+,/5!(?!<'-,(#6!<5&,8356!BGID>!
U#-+&5-/(-5)! +&5! ,$+57-'+,($! (?! <'-,(#6! 65-<,85! ?'8,3,+,56! '$2! ?#$8+,($6! '$2! +&5! ,$+533,75$+!
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/'$'75/5$+! (?!5:;-566K'9!65-<,85! '-5'6!8'$!5??58+,<539!5$&'$85!+&5!5??,8,5$89! (?!65-<,85! '-5'6)!
;-(<,2,$7!15++5-!-56+!?(-!2-,<5-6!BCG)OJD>!b59$5-!%&$'(")!BCGD!?(#$2!+&'+!'3+&(#7&!6(/5!5:;-566K'9!
65-<,85!'-5'6!&'<5!'!7((2!5??58+!($!-52#8,$7!2-,<,$7!?'+,7#5!'88,25$+6)!+&5!,/;'8+!(?!(+&5-!65-<,85!
'-5'6!<'-,56)!'$2!+&59!,$?5--52!+&'+!+&565!2,??5-5$856!/,7&+!15!-53'+52!+(!+&5!'++-'8+,<5$566!(?!+&5!
65-<,85!'-5'6)!+&5!2,6+'$85!+(!+&5!256+,$'+,($)!'$2!+&5!6#--(#$2,$7!5$<,-($/5$+!(?!+&5!65-<,85!'-5'6>!
R&5-5?(-5)!+(!'++-'8+!/(-5!2-,<5-6)!5:;-566K'9!65-<,85!'-5'6!8'$!,/;-(<5!+&5!X#'3,+9!(?!+&5,-!6;'+,'3!
5$<,-($/5$+)!5$8(#-'75!/(-5!?-5X#5$+!-56+!1-5'46)!'$2!8'+5-!+(!<'-,(#6!1'6,8!$5526!6#8&!'6!$';;,$7)!
K'34,$7)!2,$,$7)!-5?#53,$7)!'$2!<5&,835!/',$+5$'$85!BGI)OG)OJD>!f9!5:+5$2,$7!2-,<5-6[!-56+!2#-'+,($6)!
+&565!,/;-(<5/5$+6!&53;!-52#85!+&5!-,64!(?!'88,25$+6!8'#652!19!?'+,7#5!BGI)OG)OJD>!!

e<5-'33)! 5:,6+,$7! -565'-8&! 8($85$+-'+56! ($! +-#84P;'-4,$7! (;+,/,.'+,($ ! BOED)! 1'6,8! $5526!
'66566/5$+! BCG)OJD)! '$2! ,$?-'6+-#8+#-5! -58(//5$2'+,($6! BCJD>! @#8&! (?! +&,6! K(-4! 5/;&'6,.56!
5$7,$55-,$7! 6(3#+,($6!(-! -53,56! ($! ,$+5-<,5K6! '$2! 2568-,;+,<5! '88(#$+6! K,+&! 3,/,+52! X#'$+,+'+,<5!
5<,25$85>! N&,35! 65<5-'3! 6+#2,56! '66(8,'+5! -56+! '-5'6! K,+&! -52#852! ?'+,7#5P-53'+52! 8-'6&56!
BCF)CO)EL)GH)OHD)!?5K!,6(3'+5!+&5!6;58,?,8!6;'+,'3P5$<,-($/5$+'3!?'8+(-6!+&'+!6#;;(-+!?'+,7#5!-58(<5-9>!
@(-5(<5-)!W$73,6&P3'$7#'75!6+#2,56!'-5!8($85$+-'+52!,$!W#-(;5! '$2!+&5!V$,+52!0+'+56)!K,+&!6(/5!
K(-4!,$!0(#+&!Z(-5'!'$2!=&,$'\!7,<5$!+&5!6+-($7!-57,($'3!'$2!;(3,89!8($+,$75$8,56!(?!65-<,85!'-5'6)!
1-('25-!';;3,8 '1,3,+9!-5/',$6!+(!15!+56+52!BGLD>!

*$6K5-!+(!bcC>!b56+,$7!'+!5:;-566K'9!65-<,85!'-5'6!,6!'$!5??58+,<5!K'9!+(!'335<,'+5!2-,<5-!?'+,7#5!
'$2!-52#85!?'+,7#5P-53'+52!8-'6&56!BCO)EL)GH)OHD>!R&5!65-<,85P'-5'!5$<,-($/5$+!;3'96!'!8-#8,'3!-(35^!
K533P256,7$52! 6;'+,'3! 8($?,7#-'+,($6! '$2! '/5$,+,56! 8'$! ,$8-5'65! +&5! 3,453,&((2! (?! 6+(;;,$7! '$2!
,/;-(<5!-58(<5-9!(#+8(/56!BELD>!A3'$$,$7!6&(#32!+&5-5?(-5!8($6,25-!;5-85,<52!'++-,1#+56)!6#8&!'6!
6'?5+9!'$2!8($<5$,5$85!BOFD)!'$2!;&96,8'3!?'8+(-6!6#8&!'6!$(,65!BOCD)!K&,35!5$6#-,$7!'25X#'+5!;'-4,$7!
8';'8,+9!'$2!?'8,3,+,56!?(-!2,??5-5$+!<5&,835!+9;56!6(!+&'+!3'84!(?!6;'85!2(56!$(+!25+5-!2-,<5-6!?-(/!
6+(;;,$7!+(!-56+!BOE)OOD>!

!Y$!8($83#6,($)!-56+,$7!'+!5:;-566K'9!65-<,85!'-5'6!,6!'$!5??58+,<5!K'9!(?!'335<,'+,$7!2-,<5-!?'+,7#5>!
Y$!(-25-!+(!5$'135!2-,<5-6!+(!75+!'!15++5-!-56+)!5:;-566K'9!65-<,85!'-5'6!;3'$$,$7!$5526!+(!?(8#6!($!
6;'+,'3!8($?,7#-'+,($!S5>7>)!-56+'#-'$+6)!6+(-56T)!?'8,3,+,56!S5>7>)!;'-4,$7!?'8,3,+,56)!65-<,85!?'8,3,+,56T)!'$2!
+&5!(<5-'33!6;'+,'3!;5-85;+,($!(?!+&5!#65-!S5>7>)!6'?5+9)!8($<5$,5$85T!'$2!(+&5-!?'8+(-6>!

!
0"! $1%2&;+'&98%$4<89+;<=%<&2$
$

b56+(-'+,<5!5$<,-($/5$+6!(-,7,$'+5!?-(/!+&5!?,532!(?!5$<,-($/5$+'3!;698&(3(79!'$2!'-5!1'652!($!
b56+(-'+,<5!W$<,-($/5$+!R&5(-9!SbWRT)!;-,/'-,39!25?,$52!'6!5$<,-($/5$+6!+&'+!?'8,3,+'+5!-56+(-'+,($!
?-(/!'!6+'+5!(?!?'+,7#5!BJFD>!R&,6!+&5(-9!&'6!5<(3<52!,$+(!+K(!/',$!1-'$8&56^!*++5$+,($!b56+(-'+,($!
R&5(-9!S*bRT!'$2!0+-566!b52#8+,($!R&5(-9!S0bRT>!!

*! -56+(-'+,<5! 5$<,-($/5$+! ,6! $(+! '! 6,$735! +9;5! (?! 5$<,-($/5$+! 1#+! ,6! 8(/;(652! (?! 6;58,?,8!
5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!-56+(-'+,<5!8&'-'8+5-,6+,86!BEJD>!Y25$+,?9,$7!6;'+,'3!5$<,-($/5$+'3!
535/5$+6!K,+&!-56+(-'+,<5!5??58+6!'$2!8($6+-#8+,$7!'!?-'/5K(-4!?(-!-56+(-'+,<5!5$<,-($/5$+!256,7$!
,$!5:;-566K'9!65-<,85!'-5'6!'-5!+&5!8(-5!(?!+&,6!6#1658+,($>!R&,6!658+,($!;-,/'-,39!8($85$+-'+56!($!
+&5! -565'-8&! /5+&(2(3(7,56! (?! 65358+52! 3,+5-'+#-5! +(! 5:;3(-5! 6#,+'135! ';;-('8&56! ?(-! ,25$+,?9,$7!
-56+(-'+,<5!5$<,-($/5$+'3!535/5$+6!?(-!5:;-566K'9!65-<,85!'-5'6>!R&5!/5+&(26!'$2!256,7$!(?!+&565!
6+#2,56!'-5!25+',352!,$!R'135!G>!!

!
!
!
!

!
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The main research methods of restorative environments 
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*/($7!+&5!CJ!6+#2,56!($!-56+(-'+,<5!5$<,-($/5$+6!65358+52)!Q!'-5!5:;5-,/5$+'3!6+#2,56)!'$2!H!

'-5!8-(66P658+,($'3!6+#2,56>!b565'-8&!65++,$76!6;'$ !#-1'$! ;'-46! '$2!7-55$!6;'856!S$kJT!BJC)JG)JO)!
JH)QFD)! 8'/;#6! 5$<,-($/5$+6! S$kOT! BEJ)JL)QE)QGD)!1#,3+! 5$<,-($/5$+6! S,$2((-)! 6+-55+6T! S$kOT!
BJE)JI)QC)QOD)! '$2!13#5!6;'856!S15'8&56)!K'+5-?-($+!6;'856T!S$kET!BJJ)JQD>!0'/;35!6,.56! ;-,/'-,39!
-'$75!?-(/!/52,#/!+(!6/'33)!<'-9,$7!?-(/!QF!+(!COIG>!0'/;35!6,.56!'-5!75$5-'339!6/'33!+(!/52,#/!
Sl!QFPCOIGT>!@(6+!6+#2,56!,$<56+,7'+5!6+#25$+!6'/;356!S/5'$!'75!l!EF!95'-6T!K,+&!-53'+,<539!1'3'$852!
65:!2,6+-,1#+,($6\!($5!6+#29!+'-75+6!&(6;,+'3!;'+,5$+6!S$kCT!BJI D>!!

0;58,?,8'339)!*/($7!+&5 !Q!5:;5-,/5$+6 )!J!83'66,?,52!6;'+,'3!5$<,-($/5$+6!19!85-+',$!+9;56! '$2!
8&'-'8+5-,6+,86)!6#8&!'6!6;'+,'3!'-5'!'$2!<575+'+,($!8(<5-'75!BQCD)!/'+5-,'3!+9;56!(?!6;'856!BJED)!'$2!
3'$268';5!+9;56!'$2!535/5$+6!BJG)JOD>!A'-+,8,;'$+6!K5-5!2,<,252!,$+(!7-(#;6!+(!5:;5-,5$85!2,??5-5$+!
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3,$452!5$<,-($/5$+'3!8&'-'8+5-,6+,86!K,+&!;698&(3(7,8'3!-58(<5-9!'$2!5/(+,($'3!5:;5-,5$856)!6#8&!'6!
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-56+(-'+,<5!5$<,-($/5$+6!-565'-8&!256,7$!;'+&K'9>!

!

 
()*+&, +!The restorative environments research design pathway diagram!
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-1)',4'$!
=-$$*$-/!
4*+-$),$,[!'-4($-,]!
)33$*341*!<$($<,!
,4=*4J4+)*3</!
4%>-1($X!"#$!
1>34%)<!=-$$*$-/!
'1,$[!0#$-$!
'-4($-,!
>$-J1-%$'!M$,3!
4*!)33$*341*!3$,3,[!
0),!J1L*'!31!M$!
M$30$$*!TQg!)*'!
FEgX!

RL%)-!
$.+,409!
SU_V!

7$-(4+$,+)
>$,!

oL$,341**)4-$!*8TDU!
O4I$' !

P-1,,G
7$+341*G
)<!73L'/!

B#/,4+)<!
5*(4-1*%$*3!1-!
5*(4-1*%$*3)<!
B$-+$>341*!

75O[!&@;m&!7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
&33$*341*!
2$,31-)341*!

5I>1,L-$!31!
M41%1->#4+!
'$,4=*!+)*!#$<>!
4*'4(4'L)<,!
-$,31-$!)33$*341*[!
$*#)*+$!J1+L,[!
)*'!4*+-$),$!
-$<)I)341*X!

f4)*=!$.+
,409!SUFV!

W-M)*!
73-$$3,!
=-$$*!
4*J-),3-L+G
3L-$!

B#131=-)>#,! *!8FT!
O4I$' !

5I>$-4G
%$*3)<!

B#/,4+)<!
5*(4-1*%$*3!1-!
5*(4-1*%$*3)<!
B$-+$>341*!

&@;m&! "$,3,p!7L,3)4*$'!
&33$*341*!31!
2$,>1*,$!"),.!
67&2"?[!
B#/,41<1=4+)<!
a*'4+)31-,p!
kL*+341*)<!
O)=*$34+!
2$,1*)*+$!
a%)=4*=!6JO2a?!
&,,$,,%$*3!

"-$$,!)*'!3#$!
+1%M4*)341*!1J!
3-$$,!043#!
M41-$3$*341*!
M),4*,!#)($!)!
>1,434($!4%>)+3!
1*!)33$*341*!
-$,31-)341*[!0#4<$!
,3-$$3,!043#1L3!
=-$$*!
4*J-),3-L+3L-$!
'$><$3$!
)33$*341*X!

73-)=s!
$.+,409!
SDFV!

@)3L-)<!
)*'!hL4<3!
5*(4-1*%
$*3,!

B#131=-)>#,! *!8Q_F!
73L'$*3,!

P-1,,G
7$+341*G
)<!73L'/!

5*(4-1*%$*3)<!
B$-+$>341*!

75O! 7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
;($-)<<!
B$-+$4($'!
2$,31-)34($*$,,!

"#$!-$,31-)34($!
$JJ$+3,!1J!*)3L-)<!
)*'!ML4<3!
$*(4-1*%$*3,!
'$>$*'!*13!1*</!
1*!3#$!3/>$!1J!
$*(4-1*%$*3!
6*)3L-)<!1-!ML4<3?!
ML3!)<,1!1*!
,>$+4J4+!
$*(4-1*%$*3)<!
+#)-)+3$-4,34+,!
,L+#!),!,$*,$!1J!
,)J$3/[!
1>>1-3L*434$,!J1-!
-$J<$+341*[!)*'!
+1#$-$*+$X!

b1*=! $.+
,409!SUDV!

2$,3)L-)*
3, !

a*3$-(4$0,! *8TQ!
PL,31%$-,!

oL)<43)G
34($!

5*(4-1*%$*3)<!
B$-+$>341*!

P1*3$*3!
&*)</,4,!)*'!

a*3$-(4$0,p!
&33$*341*!
2$,31-)341*!

"#$!,$-(4+$!
$I>$-4$*+$!4*!
,%)-3!-$,3)L-)*3,!
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P1'4*=!
73-)3$=4$,!

>1,434($</!
4*J<L$*+$,!
+L,31%$-,]!
)33$*341*!
-$,31-)341*X!

H4L!$.+
,409!S_DV!

W-M)*!
B)-., !

oL$,341**)4-$!*8DcE!
2$,4'$*3,!
J-1%!"01!
H1+)341*,!

P-1,,G
7$+341*G
)<!73L'/!

B$-,1*)<!
A4%$*,41*!

&@;m&[!
2$=-$,,41*!
&*)</,4,!

7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
B27!

k)%4<4)-!L-M)*!
>)-.!,$334*=,!+)*!
>-1(4'$!
-$,31-)34($!
>13$*34)<!
+1%>)-)M<$!31!
*)3L-)<!
$*(4-1*%$*3,X!
B<)+$!
'$>$*'$*+$!)*'!
><)+$!4'$*343/!
><)/!,4=*4J4+)*3!
-1<$,!4*!3#4,!
-$,31-)34($!
>13$*34)<X!

7L*!$.+
,409!SUTV!!

@$4=#M1-G
#11'!
7>)+$,!

oL$,341**)4-$!*8TeD!
;<'$-!&'L<3,!

P-1,,G
7$+341*G
)<!73L'/!

5*(4-1*%$*3)<!
B$-+$>341*!)*' !
B$-,1*)<!
A4%$*,41*!
!

75O! 7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
B27!

5*(4-1*%$*3)<!
>$-+$>341*,!1J!
*$4=#M1-#11'!
,>)+$,!6,L+#!),!
)++$,,4M4<43/[!
,)J$3/[!1>$**$,,[!
)*'!J)%4<4)-43/?!
#)($!)!,4=*4J4+)*3!
>1,434($!4%>)+3!
1*!3#$!>$-+$4($'!
-$,31-)341*!1J!
1<'$-!)'L<3,X!
@$4=#M1-#11'!
,1+4)<!+1#$,41*!
)*'!><)+$!
)33)+#%$*3!
%$'4)3$!3#$!
-$<)341*,#4>!
M$30$$*!
$*(4-1*%$*3)<!
>$-+$>341*!)*'!
>$-+$4($'!
-$,31-)341*X!

O)<$.4*
$K#)'!$.+
,409!SDQV!!

W*4($-,43/!
P)%>L,!

oL$,341**)4-$!*8FFE!
73L'$*3,!

P-1,,G
7$+341*
)<!73L'/!

5*(4-1*%$*3)<!
B$-+$>341*!

75O! 7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
2;7 Ge!43$%,!

B$-+$4($'!
,$*,1-/!
'4%$*,41*,!6B7A?!
)*'!>$-+$4($'!
-$,31-)34($*$,,!
6B2?!#)($!)!
>1,434($!4%>)+3!
1*!3#$!
-$,31-)341*!
$I>$-4$*+$!1J!
L*4($-,43/!
,3L'$*3, X!
B$-+$4($'!
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-$,31-)34($*$,,!
6B2?!>)-34)<</!
%$'4)3$,!3#$!
-$<)341*,#4>!
M$30$$*!B7A!)*'!
3#$!-$,31-)341*!
$I>$-4$*+$X!

`1*t)<(
$,!$.+,409!
SUFV!!!

W-M)*!
B)-., !

oL$,341**)4-$!*8eQE!
O4I$' !

P-1,,G
7$+341*
)<!73L'/!

B#/,4+)<!
5*(4-1*%$*3!1-!
5*(4-1*%$*3)<!
B$-+$>341*!

`$*$-)<4K$'!
H4*$)-!O1'$<!
6`HO?!

7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
B$-+$4($'!
2$,31-)34($*$,,!
6B2?!

B$-+$>341*,!1J!
M41'4($-,43/[!3#$!
>-1>1-341*!1J!
M-1)'<$)J!)*'!
$($-=-$$*!3-$$!
,>$+4$,[!)*'!
$%1341*)<!
+1**$+341*!)*'!
,)34,J)+341*!043#!
3#$!>)-.!#)($!
>1,434($!4%>)+3,!
1*!>,/+#1<1=4+)<!
-$,31-)341*!q4=#!
<$($<,!1J!
$*(4-1*%$*3)<!
J-)=%$*3)341*!
#)($!)!*$=)34($!
4%>)+3X!

b)*=! $.+
,409!S_TV!!

W*4($-,43/!
P)%>L,!

oL$,341**)4-$!*8DEE!
73L'$*3,!

P-1,,G
7$+341*
)<!73L'/!

B$-,1*)<!
A4%$*,41*!
!

75O! 7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
B,/+#1<1=4+)<!
2$+1($-/!

B<)*3!,+)>$!
>-$J$-$*+$!#),!)!
,4=*4J4+)*3!
>1,434($!4%>)+3!
1*!>,/+#1<1=4+)<!
-$+1($-/[!043#!
>-1313/>$!
<)*',+)>$!
+1*,+41L,*$,,!
>)-34)<</!
%$'4)34*=!3#4,!
$JJ$+3X!

B)K#1L#
)*J)- !
)*' !
R)%)<!
S_QV!!

W-M)*!
@)3L-)<!
H)*' G
,+)>$!
7+$*$,!

oL$,341**)4-$!*8QDE!
73L'$*3,!

P-1,,G
7$+341*
)<!73L'/!

B$-,1*)<!
A4%$*,41*!

B)3#!&*)</,4,!7LMN$+34($!
5()<L)341*!
oL$,341**)4-$p!
B$-+$4($'!
2$,31-)34($!
B13$*34)<!6B2B?!

B$-+$4($'!
-$,31-)34($*$,,!
>)-34)<</!%$'4)3$,!
3#$!-$<)341*,#4>!
M$30$$*!(4,L)<!
>-$J$-$*+$!)*'!
>$-+$4($'!
-$,31-)34($!
>13$*34)<!6B2B?!
P1#$-$*+$[!
+1%><$I43/[!)*'!
%/,3$-/!043#4*!
(4,L)<!
>-$J$-$*+$,!
'4-$+3</!1-!
4*'4-$+3</!
4*J<L$*+$!B2B!
3#-1L=#!
>$-+$4($'!
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-$,31-)34($*$,,[!
0#4<$!<$=4M4<43/!
'1$,!*13!#)($!)!
,4=*4J4+)*3!4%>)+3!
1*!-$,31-)34($!
>13$*34)<X!

!
*/($7! '33! 5$<,-($/5$+'3! +9;56)! $'+#-'3! 65++,$76! '-5! ?-5X#5$+39! -5;(-+52! +(! &'<5! 6+-($7!

-56+(-'+,<5!;(+5$+,'3!BLOD>!Q!6+#2,56!5:'/,$5!7-55$!S#-1'$!7-55$5-9)!?(-56+6)!8'/;#6!7-55$6T!'$2!13#5!
65++,$76!S15'8&56)!K'+5-!?5'+#-56T!BEC)EE)IO)I J)LF)LCD>!b5;(-+52!6#;;(-+,<5!8&'-'8+5-,6+,86!,$83#25!
+&5! +9;56)! 2,6+-,1#+,($)! 3'9(#+)! '$2! ;-(;(-+,($! (?! <575+'+,($)! 8'$(;9! 25$6,+9)! '$2! K'+5-!
8&'-'8+5-,6+,86>!R&5!6+#2,56!8(<5-!'!K,25!-'$75!(?!-57,($6)!K,+&!6(/5!?(8#6,$7!($!-('26,25!7-55$5-9!
BIQ)IID)!?,$2,$7!+&'+!&,7&5-!35<536!(?!-('26,25!;3'$+,$7!'-5!'66(8,'+52!K,+&!,/;-(<52!;698&(3(7,8'3!
6+'+56)!6&(-+5-!-5'8+,($!+,/56)! '$2!15++5-!;5-?(-/'$85!2#-,$7!5/5-75$89!/'$5#<5-6>!g,'$7!%&$'(")!
BEED!6&(K!+&'+!<,5K,$7!+-55P3,$52!#-1'$!685$56!&53;6!/',$+',$ !2,-58+52!'++5$+,($)!K&5-5'6!685$56!
K,+&(#+!7-55$! ,$?-'6+-#8+#-5! '-5!3,$452!+(!2583,$56! ,$!2,-58+52! '++5$+,($>!f59($2 !+-556! '$2! (+&5-!
7-55$!535/5$+6)!+&5!-56+(-'+,<5!5??58+6!(?!13#5!6;'856!SK'+5-!8&'-'8+5-,6+,86)!649T!&'<5! '36(!155$!
K,2539! <'3,2'+52>!0#1,.' PAp-5.! %&$ '(")! BLFD!-5;(-+ ! +&'+! 15'8&56! '$2! ;-,/'-,39! ;3'$+P1'652! 7-55$!
5$<,-($/5$+6! ;-(<,25! 8(/;'-'135 ! -56+(-'+,<5! (#+8(/56)!K,+&! 15'8&56! 6(/5+,/56! (??5-,$7! 5<5$!
7-5'+5-!-56+(-'+,($>!Y$!#$,<5-6,+9!8'/;#6!65++,$76)!6;'856!K,+&!K'+5-!535/5$+6!'-5!-'+52!19!6+#25$+6!
'6!&'<,$7!+&5!&,7&56+!-56+(-'+,<5!;(+5$+,'3!BIHD>!a,$!%&$'(")!BIJ D!?(#$2!+&'+!2,??5-5$+!;-(;(-+,($6!(?!649)!
+-#$46)! '$2! 35'<56! &'<5! <'-9,$7!,/;'8+6! ($! -56+(-'+,($)! K,+&! 15++5-! -56+(-'+,<5! 5??58+6! (88#--,$7!
K&5$!+&5!;-(;(-+,($!(?!+-55!+-#$46!,6!3(K!'$2!+&'+!(?!649!'$2!35'<56!,6!/(25-'+5>!@(-5(<5-)!$'+#-5P
,$6;,-52!256,7$!,$!1#,3+!65++,$76!8'$!'36(!?'8,3,+'+5!'++5$+,($!-56+(-'+,($)!6#8&!'6!,$!Z#/'-!%&$'(")!BIL D!
?,$2! +&'+! ,$8(-;(-'+,$7! 1,(/(-;&,8 ! (-! ?-'8+'3! ;'++5-$6! ,$+(! 65-<,85! ?'8,3,+,56! 5$&'$856! ;3'85!
'++'8&/5$+! '$2! ;-(2#856! '++5$+,($! -56+(-'+,($! (#+8(/56! 6,/,3'-! +(! +&(65! (165-<52! ,$! $'+#-'3!
5$<,-($/5$+6>!!

f59($2!$'+#-'3!535/5$+6)!/'$9!6+#2,56!&'<5!?(#$2!+&'+!;5-85,<52!5$<,-($/5$+'3!X#'3,+,56!'36(!
;3'9!'!459!-(35!,$!'++5$+,($!-56+(-'+,($>!R&565!,$83#25!+&5!A5-85,<52!05$6(-9!",/5$6,($6!SA0"T!BECD)!
f,(2,<5-6,+9!A5-85;+,($!Sf"AT!BIOD)!'$2!;5-85;+,($6!(?!6'?5+9)!8($<5$,5$85)!'$2!8(/?(-+>!R&565!'-5!
$(+!;&96,8'3!8&'-'8+5-,6+,86!(?!'!685$5!1#+!'-5!-5?358+52!+&-(#7&!#65-6[!;5-85;+,($6!(?!5$<,-($/5$+'3!
8&'-'8+5-,6+,86)!&5$85!6(/5!6+#2,56!'36(!8($6,25-!;5-85;+#'3!?'8+(-6!'6!/52,'+,$7!<'-,'1356!15+K55$!
'8+#'3!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2! -56+(-'+,<5! (#+8(/56!BIOD>!0+-'7q!%&$'(")!BEOD!?(#$2!+&'+!
1(+&!$'+#-'3!'$2!1#,3+!65++,$76!;5-85,<52!'6!#$6'?5!(-!&(6+,35!'-5!?'-!3566!-56+(-'+,<5)!,$!6#8&!8($+5:+6)!
'++5$+,($!,6!-52,-58+52!+(K'-2!6'?5+9!/($,+(-,$7!-'+&5-!+&'$!?-5539! '33(8'+52!+(!+&5!5$<,-($/5$+>!
*22,+,($'339)!"56,7$!,$+5-<5$+,($6!+&'+!,/;-(<5!#6'1,3,+9!'$2!;5-85,<52!&97,5$5!(-! /',$+5$'$85 )!?(-!
,$6+'$85)!;-(<,2,$7!5665$+,'3!'/5$,+,56!'$2!6'$,+'-9!?'8,3,+,56)!'-5!'66(8,'+52!K,+&!&,7&5-!8(/?(-+!BIHD>!
o,7&++,/5! 3,7&+,$7! ,6! '66(8,'+52! K,+&! 3($75-! &(#-6! (?! #65)! &,7&5-! <,6,+! ?-5X#5$89)! '$2! 7-5'+5-!
;5-85,<52!6'?5+9!BIHD>!Y+[6!$(+5K(-+&9!+&'+!6(/5!6+#2,56!#65!+&5!Ab0!'6!+&5!25;5$25$+!<'-,'135!,$!
+&5,-!-565'-8&!BIG)LED\!&(K5<5-)! ,$! '!1-('25-!65$65)! ;5-85,<52!-56+(-'+,<5$566!($39!/5'6#-56!+&5!
;(+5$+,'3! (?! '$! 5$<,-($/5$+! +(! ?'8,3,+'+5! '++5$+,($! -56+(-'+,($! '$2! ,6! $(+! '$! '8+#'3! -56+(-'+,($!
(#+8(/5>!R&#6)!,$!+&5!8(/;35+5!;'+&!?-(/!5$<,-($/5$+'3!8&'-'8+5-,6+,86!+(!'++5$+,($!-56+(-'+,($)!,+!
8'$!($39!65-<5!'6!'!?'8+(-!(?!+&5!;5-85;+#'3!2,/5$6,($>!!

b57'-2,$7!6(8,'3!?'8+(-6)!6(8,'3!8(&56,($!'$2!65-<,85!X#'3,+9!(-! 5:;5-,5$85!,$!65-<,85!?'8,3,+,56!'36(!
,/;'8+! '++5$+,($! -56+(-'+,($>! 0#$!%&$ '(")!BI GD!6&(K! +&'+! 8(//#$,+9! 8(&56,($! /52,'+56! 15+K55$!
$5,7&1(-&((2! 5$<,-($/5$+'3! ;5-85;+,($6! '$2! -56+(-'+,($! '/($7! (325-! '2#3+6! 19! 6+-5$7+&5$,$7!
6(8,'3! 6#;;(-+! '$2! ;'-+,8,;'+,($)! -52#8,$7! 3($53,$566)! '$2! 5$&'$8,$7! ;698&(3(7,8'3! &5'3+&! '$2!
;5-85,<52! -56+(-'+,<5$566>! N($7! %&$ '(")! BIED!?,$2! +&'+! 65-<,85! X#'3,+9! '$2! 5:;5-,5$85! ,$! 65-<,85!
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65++,$76)!5>7>)!-(1(+,8!65-<,85!+-,'36!+&'+!;-(<,25!'!+5/;(-'-9!;698&(3(7,8'3!568';5!?-(/!2',39!&'66356)!
'-5!'66(8,'+52!K,+&!,/;-(<52!'++5$+,($!-56+(-'+,($!-5;(-+6>!!

A5-6($'3! ?'8+(-6! ;-,/'-,39! -5?5-! +(! #65-6[! 5$<,-($/5$+'3! ;-5?5-5$856! '$2! ;3'85! '++'8&/5$+6)!
K&,8&! #6#'339! &'<5! '! 6,7$,?,8'$+! ;-52,8+,<5! 5??58+! ($! -56+(-'+,($! (#+8(/56! (-! '8+! '6! /52,'+(-6!
15+K55$!+&5!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!-56+(-'+,<5!5??58+6>!5$<,-($/5$+'3!;-5?5-5$85!-5?5-6!
+(!+&5!257-55!(?!,$2,<,2#'3!;-5?5-5$85!?(-!6;58,?,8!5$<,-($/5$+'3!685$56!1'652!($!;5-85;+,($!'$2!
h#27/5$+)! ?(-/52! +&-(#7&! ;-(856656! (?! 5$<,-($/5$+'3! 6+,/#3'+,($)! 65$6(-9! -56;($65)! 1-',$!
,$+5-;-5+'+,($)! '$2! 8(7$,+,<5! h#27/5$+)!#3+,/'+539! 35'2,$7! +(! 5:;-56652! ;-5?5-5$856! BLGD>!
*22,+,($'339)! 5$<,-($/5$+'3! ;-5?5-5$856! '-5! (?+5$! 8($6,25-52! -53'+52! +(! ;5-6($'3! 8&,32&((2!
5:;5-,5$856! '$2!?'/,3,'-,+9!K,+&!+&5!685$5)! ;(6,+,<539! ,$?3#5$8,$7! ;3'85! '++'8&/5$+>!U(-!5:'/;35)!
K&5$! ;5(;35! (165-<52! +&5,-! ?'/,3,'-! 5$<,-($/5$+6! (-! 535/5$+6)! +&59! K(#32! 5<(45! /5/(-,56! (?!
&(/5+(K$!685$56!6+(-52!,$!/5/(-9)!75$5-'+,$7!?553,$76!(?!,$+,/'89! '$2!,25$+,?,8'+,($)! ;(6,+,<539!
'??58+,$7!;698&(3(7,8'3!'$2!8(7$,+,<5!-56+(-'+,($!BLED>!N'$7!%&$'(")!BLGD!8($85;+#'3,.52!+&,6!8($85;+!
(?! 8&,32&((2! /5/(-,56! '6! `'-8&5+9;'3! 3'$268';5! 'K'-5$566`! '$2! 8($?,-/52! ,+6! /52,'+,$7! 5??58+!
15+K55$!5$<,-($/5$+'3!;-5?5-5$856!'$2!;5-85,<52!-56+(-'+,<5$566>!a,#!%&$'(")!BLED!'36(!?(#$2!+&'+!
;5(;35! &'<5! &,7&5-! '++'8&/5$+! '$2! ,25$+,?,8'+,($! K,+&! 5$<,-($/5$+6! +&59! '-5! ?'/,3,'-! K,+&)! '6!
?'/,3,'-,+9! ,6!#6#'339!8($6,25-52! '!459!8(/;($5$+!(?!5$<,-($/5$+'3! ;-5?5-5$85>!Y$! '$(+&5-!6+#29)!
A'.&(#&'$?'-! '$2 !Z'/'3!B LCD!<'3,2'+52!+&5!?(#-!459!;-52,8+,<5!?'8+(-6!(?!5$<,-($/5$+'3!;-5?5-5$85)!
6#8&!'6!8(/;35:,+9)!8(&5-5$85)!/96+5-9)!'$2!357,1,3,+9)!'$2!+&5,-!,/;'8+6!($!+&5!?(#-!459!'66566/5$+!
?'8+(-6!(?!-56+(-'+,<5!5$<,-($/5$+6!'$2!-56+(-'+,<5!(#+8(/56!+&5/653<56>!e$!+&5!(+&5-!&'$2)!;3'85!
'++'8&/5$+! ,6! '36(!8($6,25-52! '! 459! ;-52,8+,<5!?'8+(-!?(-! '++5$+,($! -56+(-'+,($)! ,$+5-+K,$,$7!K,+&!
6(8,'3!?'8+(-6!BLC)LED>!A3'85!'++'8&/5$+!-5?5-6!+(!+&5!5/(+,($'3!1($2!,$2,<,2#'36!&'<5!K,+&!;3'856!
+&59! ?-5X#5$+39! <,6,+! (-! #65)! ,$<(3<,$7! 1(+&! ;&96,8'3! 25;5$25$85! ($! +&5! 5$<,-($/5$+! '$2!
;698&(3(7,8'3!,25$+,?,8'+,($!BLJD>!0;58,?,8'339)!`;3'85!25;5$25$85`!;-,/'-,39!8($85-$6!+&5!?#$8+,($'3!
$5526!(?!+&5!;3'85)!K&,35!̀ ;3'85!,25$+,+9`!-5?5-6!+(!8(/;35:!5/(+,($'3!1($26!'$2!'!65$65!(?!153($7,$7!
K,+&!'!;3'85)!8($6,25-52!'$!5:+5$6,($!(?!,$2,<,2#'3!'$2!6(8,'3!,25$+,+9!BLQD>!b565'-8&!6#7756+6!+&'+!
?,$2,$7! +&5! /(6+! -56+(-'+,<5! 5$<,-($/5$+6! 25;5$26! $(+! ($39! ($! +&5,-! $'+#-'3$566! 1#+! ($! +&5,-!
8(/;'+,1,3,+9!K,+&!;-5<,(#6!;3'85!'++'8&/5$+6\!+&#6)!+&5!257-55!(?!'++'8&/5$+!+(!'!;3'85!8'$!(?+5$!
;-52,8+!+&5!-56+(-'+,<5!(#+8(/5!(?!+&5!;3'85!($!'$!,$2,<,2#'3!BLED>!!

Y$!6#//'-9)!+&5!-5<,5K!?,$26!+&'+!K&,35!;&96,8'3)!6(8,'3)! '$2!;5-6($'3!?'8+(-6!&'<5!-56+(-'+,<5!
5??58+6!($!2,-58+52!'++5$+,($)!+&59!;-565$+!'!8(/;35:!$5+K(-4!(?!5??58+6!'$2!25+',352!535/5$+6>!U(-!
5:'/;35)!;&96,8'3!5$<,-($/5$+'3! 8&'-'8+5-,6+,86!'-5!$(+!6,/;39!'22,+,<5!(-!3,$5'-39!,$8-5'6,$7!1#+!'-5!
83(6539!-53'+52!+(!+&5!2568-,152!685$5!'$2!(<5-'33!5$<,-($/5$+'3!-56(#-85!'33(8'+,($>!U(-!,$6+'$85)!
g,'$7!%&$'(")!BIQD!?(#$2!+&'+! '3+&(#7&! ,$8-5'6,$7!+&5!7-55$,$7! -'+5! (?! -('26,25!7-55$,$7!;(6,+,<539!
,/;'8+6!2-,<5 -6[!;698&(3(7,8'3!6+'+56)!+&5!6'/5!;-(;(-+,($!#$25-!8&'(+,8!+-55!'--'$75/5$+6!8'$!35'2!
+(! &,7&5-! 35<536! (?! $57'+,<5! ;698&(3(7,8'3! 6+'+56)! K&,8&! ,6! 25+-,/5$+'3! +(! 8(7$,+,<5! -56+(-'+,($>!
@(-5(<5-)!,$!$'+#-5P2(/,$'+52!65++,$76)!/'$ P/'25!?'8,3,+,56!'-5!8($6,25-52!$57'+,<539!8(--53'+52!
K,+&!5$<,-($/5$+'3!-56+(-'+,<5$566!BEE)EOD)!K&,35!6(/5!6+#2,56!?,$2!+&'+!5$<,-($/5$+'3!'$2!6'$,+'-9!
?'8,3,+,56! 6&(#32! 15! 8($6,25-52! ,$! 8'/;#6! 5$<,-($/5$+6! 158'#65! +&59! '-5! 83(6539! -53'+52! +(! +&5!
8(/?(-+! (?!+&5!5$<,-($/5$+!BIHD>!R&565! ,$8($6,6+5$+! -56#3+6)!156,256!15,$7!2#5!+(!2,??5-5$856! ,$!
65++,$76)!,6!'36(!-53'+52!+(!'75)!75$25-)!,$8(/5)!52#8'+,($'3!35<53)!?'/,39!6+-#8+#-5)!'$2!+&5!8&(,85!(?!
/52,'+,$7!?'8+(-6>!R&5-5?(-5)!,$!+5-/6!(?!25+',36)!6+#2,56!6&(#32!65358+!65++,$7P';;-(;-,'+5!,$2,8'+(-6)!
'$2!5:;3,8,+39!/(253!8($?(#$2,$7)!/(25-'+,($)!'$2!/52,'+,($>!!

*3+&(#7&!+&5!-56#3+6!-53'+52!+(!685$56)!5$<,-($/5$+6)!<575+'+,($)!2,6+'$85)!6,.5)!'$2!;5-85;+,($!
,$!+&5!6+#2,56!'-5!,$8($6,6+5$+)!+&59!6+,33!;-(<,25!<'3#'135!2,-58+,($6!'$2!8($+5$+!?(-!8($6,25-'+,($>!Y+!
,6! 5<,25$+! +&'+! +&565! ?'8+(-6! '-5! $(+! ,$25;5$25$+! 1#+! ,$+5-8($$58+52>! */($7! +&5/)! ;&96,8'3!
5$<,-($/5$+'3!8&'-'8+5-,6+,86!+9;,8'339!65-<5! '6!6(#-856!(?!6+,/#3,)!K,+&!<'-,(#6!;5-85;+#'3!?'8+(-6!
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'8+,$7! '6! -56;($656! +(! ;&96,8'3! 5$<,-($/5$+'3! 8($+'8+)! 6#165X#5$+39! ,$?3#5$852! 19! 6(8,'3! '$2!
;5-6($'3!?'8+(-6>!U(-!5:'/;35)!K533P256,7$52!?'8,3,+,56!'$2!6;'856!8'$!5<(45!?553,$76!(?!6'?5+9!'$2!
8(/?(-+! ,$! #65-6)! (??5-,$7! 15++5-! (;;(-+#$,+,56! ?(-! 6(8,'3! ,$+5-'8+,($! '$2! ;-(/(+,$7! '++5$+,($!
-56+(-'+,($! BEO)I OD>! *22,+,($'339)! ,$8(-;(-'+,$7! '-+,?,8,'3! 535/5$+6! (-! ;3'$+6! K,+&,$! '! 6;'85! 8'$!
5$&'$85!#65-6[!65$65!(?!8($$58+,($!+(!+&5!;3'85)!,$?3#5$8,$7!+&5,-!5$<,-($/5$+'3!;-5?5-5$856!'$2!
,$2#8,$7! ;35'6'$+)! -53':52! ;698&(3(7,8'3! 6+'+56)! +&5-519! ?'8,3,+'+,$7! '++5$+,($! -56+(-'+,($! BII D>!
R&5-5?(-5)! ,$! 25<53(;,$7! '! 6;58,?,8! -565'-8&! ?-'/5K(-4)! -565'-8&5-6! 6&(#32! ;'9! '++5$+,($! +(! +&5!
;&96,8'3!5$<,-($/5$+! ,+653?! '$2!+&5! ,/;'8+! (?! /52,'+,$7!?'8+(-6! ($! -56+(-'+,<5!5??58+6>!d(K5<5-)!
+&565! ?'8+(-6! '-5! 8#--5$+39! +',3(-52! +(! 6;58,?,8! 6;'+,'3! 5$<,-($/5$+6)! '$2! +&5,-! ';;3,8'1,3,+9! '$2!
6;58,?,8!-53'+,($'3!;'+&K'96!,$!5:;-566K'9!65-<,85!'-5'6!6+,33!-5X#,-5!?#-+&5-!'$'396,6!'$2!<'3,2'+,($>!!

Y$! 8($83#6,($)! /#3+,;35! ?'8+(-6! ,$?3#5$85! +&5! 5??58+! (?! '++5$+,($! -56+(-'+,($)! ,$83#2,$7!
5$<,-($/5$+'3!8&'-'8+5-,6+,86!S(1h58+,<5!8&'-'8+5-,6+,86!'$2!6#1h58+,<5!;5-85;+,($6T)!6(8,'3!8($+5:+6)!
'$2! ,$2,<,2#'3! 2,??5-5$856>! b565'-8&5-6! $552! +(! 8($2#8+! ;'+&! '$'396,6! +(! ,25$+,?9! +&5! 6;58,?,8!
;'+&K'96!15+K55$!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!'++5$+,($!-56+(-'+,($)!+&5-519!/(-5!5??58+,<539!
;,$;(,$+,$7!+&5!5$<,-($/5$+'3!8&'-'8+5-,6+,86!+&'+!?'8,3,+'+5!-56+(-'+,<5!5??58+6>!

!
7"#8,6+*66,(%&
>"#$?;<2&+3,&9;<$;@$&-%$A-%;+%&9,'($B+'=%7;+C$

!
R&,6! 6+#29! '$'39.52! +&5! 6;'+,'3! 8&'-'8+5-,6+,86)! ?'8,3,+,56)! '$2! ?#$8+,($6! (?! 5:;-566K'9! 65-<,85!

'-5'6)!'6!K533!'6!+&5,-!,/;'8+!($!2-,<,$7!?'+,7#5)!+&5!-565'-8&!$5526)!+&,6!658+,($!,6!2,<,252!,$+(!+&-55!
35<536)!69$+&56,.,$7!+&5!8($+5$+!6#//'-,.52!?-(/!+&5!+&-55!2(/',$6!,$!+&5!;-5<,(#6!8&';+5->!R&5!
',/!,6!+(!,$+57-'+5!459!8($+5$+!?-(/!2,??5-5$+!?,5326!+(!'22-566!+&5!/',$!X#56+,($6!(?!+&,6!;';5->!!

Y$,+,'339)! 1'652! ($! +&5! 3,+5-'+#-5! -5<,5K6! (?! `5:;-566K'9! 65-<,85! '-5'6)`! `-56+(-'+,<5!
5$<,-($/5$+6)`!'$2!`'++5$+,($!-56+(-'+,($`!?-(/!;-5<,(#6!8&';+5-6)!+&5!?,-6+!35<53!(?!+&5!`A(,$+!(?!
"5;'-+#-5!R-55`!SAe"!R-55T!8'$!15!?(-/52>!U,7#-5!G!6&(K6!+&5!8(/;35+5!Ae"!+-55!2,'7-'/>!!

!
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()*+&- +(The POD tree diagram #

o5:+)!19!8-(66P-5?5-5$8,$7!'$2!,$+57-'+,$7!+&5!6#//'-,56!(?!+&5!+&-55!+&5/56!?-(/!+&5!?,-6+!35<53)!
+&5!658($2!35<53!(?!+&5!`A(,$+!(?!"5;'-+#-5!R-55`!SAe"!R-55T!,6!'8&,5<52>!R&5!,$+57-'+,($!(?!Ae"C!
'$2! Ae"E! -5<5'36! +&'+! 8(/1,$,$7! #65-! ,$+5-<,5K6)! 5:;5-+! ?5521'84)! '$2! +&5!8&'-'8+5-,6+,86! (?!
W:;-566K'9! 05-<,85! *-5'6)! 56+'13,6&! 5$<,-($/5$+'3! 8&'-'8+5-,6+,8! /5'6#-5/5$+! ,$2,8'+(-6! '$2!
'$'39.5!+&5,-!;'+&!-53'+,($6&,;6!K,+&!-56+(-'+,<5!5??58+6!+(!,25$+,?9!459!-56+(-'+,<5!535/5$+6!K,+&,$!
5:;-566K'9!65-<,85!'-5'6)!'$2!<'3,2'+5!+&565!+&-(#7&!5:;5-,/5$+6!+(!56+'13,6&!8'#6'3!-53'+,($6&,;6!
S655! Ae"OT>! R&5! 69$+&56,6! (?! Ae"E! '$2! Ae"G! 6&(K6! +&'+! 19! ,$+57-'+,$7! #65-! ,$+5-<,5K6)! 5:;5-+!
?5521'84)! '$2! 685$'-,(! 8&'-'8+5-,6+,86)! 56+'13,6&! 5$<,-($/5$+'3! 8&'-'8+5-,6+,8! /5'6#-5/5$+!
,$2,8'+(-6!'$2!8-5'+5!;'+&!-53'+,($6&,;6!K,+&!-56+(-'+,<5!5??58+6)!8($6,25-,$7!+&5!-(356!(?!/52,'+,$7!
?'8+(-6! 6#8&! '6! ;5-85;+,($)! 6(8,'3)! '$2! ,$2,<,2#'3! 2,??5-5$856)! +(! ,25$+,?9! 5$<,-($/5$+'3!
8&'-'8+5-,6+,86!+&'+!',2!,$!-56+(-'+,<5!5??58+6)!'$2!6#165X#5$+39!<'3,2'+5!+&565!+&-(#7&!5:;5-,/5$+6!
+(!56+'13,6&!8'#6'3!-53'+,($6&,;6!S655!Ae"JT>!R&5!,$+57-'+,($!(?!Ae"G!'$2!Ae"O!,$2,8'+56!+&'+!K&5$!
;3'$$,$7!W:;-566K'9!05-<,85!*-5'6)!,+!,6!5665$+,'3!+(!'$'39.5!+&5,-!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!
,$8(-;(-'+5!/52,'+,$7!?'8+(-6!6#8&!'6!;5-85;+,($)!6(8,'3)! '$2!,$2,<,2#'3!2,??5-5$856>!=($2#8+!;'+&!
'$'396,6! 15+K55$! +&565! ?'8+(-6! '$2! '++5$+,($! -56+(-'+,($! +(! 56+'13,6&! '! -56+(-'+,<5! 5$<,-($/5$+!
/(253!?(-!5:;-566K'9!65-<,85!'-5'6)!5$'13,$7!?'+,7#52!2-,<5-6!+(!'8&,5<5!/(-5!5??58+,<5!-56+!+&-(#7&!
5:;-566K'9!65-<,85!'-5'6!S655!Ae"QT>!!

R&,-239)!19!?#-+&5-!69$+&56,.,$7!+&5!8($+5$+!?-(/!+&5!658($2!35<53)!+&5!+&,-2!35<53!(?!+&5!;';5- !,6!
(1+',$52>! R&5! ,$+57-'+,($! (?! Ae"J! '$2! Ae"Q! -5<5'36! +&'+! 8(/1,$,$7! #65-! ,$+5-<,5K6)! 5:;5-+!
?5521'84)!'$2!+&5!8&'-'8+5-,6+,86!(?!W:;-566K'9!05-<,85!*-5'6)!56+'13,6&!5$<,-($/5$+'3!8&'-'8+5-,6+,8!
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/5'6#-5/5$+!,$2,8'+(-6!?(-!5:;-566K'9!65-<,85!'-5'6\!19!?#339!8($6,25-,$7!/52,'+,$7!?'8+(-6!6#8&!'6!
,$2,<,2#'3)! 6(8,'3)! '$2! 5$<,-($/5$+'3! ;5-85;+,($6)! 25<53(;! '! ;'+&! /(253! 3,$4,$7! +&565! K,+&!
-56+(-'+,<5!5??58+6)! ,25$+,?9!459! -56+(-'+,<5!8&'-'8+5-,6+,86!K,+&,$!+&5!685$'-,()! '$2!<'3,2'+5!+&565!
+&-(#7&!5:;5-,/5$+6!+(!56+'13,6&!8'#6'3!-53'+,($6&,;6!S655!Ae"IT>!R&5!69$+&56,6!(?!Ae"J!'$2!Ae"Q!
'36(!6&(K6!+&'+!8(/1,$,$7!#65-!,$+5-<,5K6)!5:;5-+!?5521'84)!'$2!+&5!8&'-'8+5-,6+,86!(?!W:;-566K'9!
05-<,85!*-5'6)!56+'13,6&!5$<,-($/5$+'3!8&'-'8+5-,6+,8!/5'6#-5/5$+!,$2,8'+(-6!?(-!5:;-566K'9!65-<,85!
'-5'6)!,$8(-;(-'+,$7!/52,'+,$7!?'8+(-6!6#8&!'6!,$2,<,2#'3)!6(8,'3)!'$2!5$<,-($/5$+'3!;5-85;+,($6)!'$2!
'$'39.5! +&5! ;'+&! -53'+,($6&,;6! K,+&! '++5$+,($! -56+(-'+,($! +(! ,25$+,?9! '$2! <'3,2'+5! 459! -56+(-'+,<5!
8&'-'8+5-,6+,86!K,+&,$!5:;-566K'9!65-<,85!'-5'6)!+&5-519!?'8,3,+'+,$7!/(-5!5??58+,<5!-56+!?(-!?'+,7#52!
2-,<5-6!S655!Ae"LT>!!

U,$'339)!19!69$+&56,.,$7!+&5!+K(!8($+5$+6!?-(/!+&5!+&,-2!35<53)!+&5!?,$'3!?-'/5K(-4!(?!+&,6!;';5-!,6!
56+'13,6&52)!$'/539^!A3'$$,$7!?(-!5:;-566K'9!65-<,85!'-5'6!8'$!157,$!19!,$+57-'+,$7!#65-!,$+5-<,5K6)!
5:;5-+! ?5521'84)! '$2! 5:;-566K'9! 65-<,85! '-5'! 8&'-'8+5-,6+,86! +(! 56+'13,6&! 5$<,-($/5$+'3!
8&'-'8+5-,6+,8!/5'6#-5/5$+!,$2,8'+(-6!?(-!5:;-566K'9!65-<,85!'-5'6)!'$2!19!+&(-(#7&39!8($6,25-,$7!
/52,'+,$7!?'8+(-6!6#8&!'6!,$2,<,2#'3)!6(8,'3)!'$2!5$<,-($/5$+'3!;5-85;+,($6)!'$'39.5!+&5!-53'+,($6&,;6!
15+K55$!+&565!?'8+(-6!'$2!'++5$+,($!-56+(-'+,($!(#+8(/56!+(!,25$+,?9!5$<,-($/5$+'3!8&'-'8+5-,6+,86!
K,+&,$! 5:;-566K'9! 65-<,85! '-5'6! +&'+! ?'8,3,+'+5! '++5$+,($! -56+(-'+,($)! #3+,/'+539! <'3,2'+,$7! +&565!
+&-(#7&!5:;5-,/5$+6!+(!5$'135!/(-5!5??58+,<5!-56+!?(-!?'+,7#52!2-,<5-6!S655!Ae"HT>!!

!
>"!$4592&9<.$D<;7(%E.%$;<$&-%$?;<2&+3,&9;<$;@$456+%227'/$*%+89,%$:+%'2$$
$

W:;-566K'9!65-<,85!'-5'6!'-5!<,+'3!-56+!'$2!65-<,85!?'8,3,+,56!K,+&,$!'88566P8($+-(3352!5:;-566K'9!
696+5/6>!R&59!;-(<,25!'/5$,+,56!6#8&!'6!-56+)!2,$,$7)!'$2!<5&,835!/',$+5$'$85)!5$'13,$7!2-,<5-6!'$2!
;'665$75-6!+(!-58(<5-!'$2!-52#85!+&5!-,64!(?!?'+,7#5P-53'+52!2-,<,$7!BOID>!"#-,$7!+&5!3,+5-'+#-5!65'-8&!
?(-!+&,6!-5<,5K)!,+!K'6!?(#$2!+&'+!+&5-5!,6!'!68'$+!$#/15-!(?!W$73,6&!3,+5-'+#-56!($!5:;-566K'9!65-<,85!
'-5'6)!256;,+5!+&5!5'-39!6+'-+,$7!95'-)!+&59!&'<5!$(+!7'-$5-52!6,7$,?,8'$+! '8'25/,8! '++5$+,($!(<5-!
+,/5>!@5+&(26!#652!,$!+&5!65358+52!6+#2,56!?'33!,$+(!+K(!1-('2!6+-'$26>!R&5!?,-6+!3,$46!65-<,85!'-5'6!+(!
?'+,7#5P-53'+52!8-'6&!-,64)!+9;,8'339!<,'!3(8'+,($!(-!2,6+'$85!/5'6#-56)!+(!'66566!6'?5+9!,/;'8+6>!N&,35!
+&,6!K(-4!6&(K6!'66(8,'+,($6!15+K55$!;-(:,/,+9!+(!65-<,85!'-5'6!'$2!3(K5-!?'+,7#5P-53'+52!8-'6&56)!
,+!-'-539!5:'/,$56!?,$5P7-',$52!5$<,-($/5$+'3!8&'-'8+5-,6+,86!(?!+&5!'-5'6!+&5/653<56>!R&5!658($2!
6+-'$2!8($6,6+6!(?!6#-<59P1'652!(165-<'+,($'3!6+#2,56!+&'+!'$'39.5!2-,<5-6]!$5526!'$2!;5-85;+,($6!(?!
65-<,85P'-5'! 5$<,-($/5$+6 >! R&565!6+#2,56! (?+5$! -539! ($! X#'3,+'+,<5! (-! 2568-,;+,<5! 5<,25$85! '$2!
6+-#7735!+(!6;58,?9!/5'6#-'135!3,$46!15+K55$!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!?'+,7#5!(-!8(7$,+,<5!
-56+(-'+,($>!f56,256!+&565!+K(!8'+57(-,56)!6(/5!6+#2,56!?(8#6!($!6,$735!'6;58+6!(?!5:;-566K'9!65-<,85!
'-5'!8($6+-#8+,($)!6#8&!'6!;'-4,$7!3(+6!'$2!?'8,3,+,56!BOC)OED>!V$3,45!+&5!?(-/5-)!+&565!6+#2,56!?(8#656!
($!6,$735!8(/;($5$+6)!6#8&!'6!;'-4,$7!256,7$!'$2!'$8,33'-9!?'8,3,+,56)!K,+&(#+!6,+#'+,$7!+&5/!K,+&,$!
+&5!1-('25-!6;'+,'3!696+5/! (-!8($$58+,$7!+&5/!+(! -56+(-'+,($! (#+8(/56>!*22,+,($'339)!+&5!-5<,5K!
?(#$2!+&'+!+&5!6;'+,'3!256,7$!(?!65-<,85! '-5'6! ,6!7-5'+39! ,$?3#5$852!19!-57,($'3! ;(3,89)! (;5-'+,($'3!
-57,/56)!'$2!3(8'3!8#3+#-'3!;-'8+,856!BGLD)!K,+&!5/;,-,8'3!5<,25$85!;-,/'-,39!8($85$+-'+52!,$!N56+5-$!
8($+5:+6>!R&,6!3,/,+6!75$5-'3,.'1,3,+9!'$2!+-'$6?5-'1,3,+9!+(!(+&5-!-57,($6>!R&5-5?(-5)!?#+#-5!-565'-8&!
6&(#32!?(8#6!($!6;58,?,8!-57,($6)!,$+57-'+,$7!;-,(-!?,$2,$76!K,+&!$'+,($'3!'$2!-57,($'3!8&'-'8+5-,6+,86!
+(!,25$+,?9!459!-56+(-'+,<5!8&'-'8+5-,6+,86!?(-!5:;-566K'9!65-<,85!'-5'6>!e$!+&5!(+&5-!&'$2)!'++5$+,($!
8(#32!15!2,-58+52!+(K'-26!+&5! /'8-(!2(/',$)!19! ,$+57-'+,$7!5<,25$85! '8-(66! /#3+,;35! -57,($6!+(!
25<53(;! K,2539! ';;3,8'135! 6+'$2'-26! (-! 7#,253,$56! ?(-! 65-<,85! '-5'! ;3'$$,$7! '$2! 256,7$)! K&,35!
5:;3,8,+39!'88(#$+,$7!?(-!;(3,89!'$2!(;5-'+,($'3!2,??5-5$856>!!

!
!
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>"0$F%&-;E;(;.9,'($?;<29E%+'&9;<2$$
>"0"#$F%'23+9<.$%<89+;<=%<&'($, -'+',&%+92&9,2$$
$

a,+5-'+#-5! ($! -56+(-'+,<5! 5$<,-($/5$+6! 3'-7539! ;5-+',$6! +(! '66566,$7! 5$<,-($/5$+'3!
8&'-'8+5-,6+,86!'$2!X#'3,+9)!;-,/'-,39!#6,$7!6#1h58+,<5!X#56+,($$',-56!'$2!(1h58+,<5!/5'6#-5/5$+6>!
=(//($! (1h58+,<5! ,$2,8'+(-6! ,$83#25! <575+'+,($! 8(<5-! S5>7>)! o(-/'3,.52! ",??5-5$85! n575+'+,($!
Y$25:T)! ',-PX#'3,+9! /5+-,86)! '$2! /,8-(83,/'+5! /5'6#-56!S5>7>)!+5/;5-'+#-5! '$2! -53'+,<5!&#/,2,+9T>!
0#1h58+,<5!/5'6#-56!#6#'339!-539!($!<'3,2'+52!;5-85;+#'3!68'356)!6#8&!'6!+&5!K,2539!#652!A0"!'$2!f"A!
68'356>! @(6+! 6+#2,56! #+,3,.5! '! 6,$735!68'35)! K,+&! ?5K! 8(/1,$,$7! 1(+&! 6#1h58+,<5! '$2! (1h58+,<5!
/5'6#-5/5$+! /5+&(26>! d(K5<5-)! '! 6,$735! 68'35! /'9! $(+! 8';+#-5! +&5! ?#33! 8(/;35:,+9! (?!
5$<,-($/5$+'3!8&'-'8+5-,6+,86>!U(-!5:'/;35)!<575+'+,($!8(<5-!8'$!,$2,8'+5!+&5!'/(#$+!(?!<575+'+,($!
1#+! $(+! ,+6! X#'3,+9)! '88566,1,3,+9)! (-! #6'1,3,+9)! ;(+5$+,'339! '66,7$,$7! 6,/,3'-! <'3#56! +(! ,$'88566,135!
(<5-7-(K+&! '$2! K533P/',$+',$52! ;#13,8! ;'-46 !BLI D>! @(-5(<5-)!;5-85,<52! 2,/5$6,($6! 8'$! 2,<5-75!
?-(/!,$6+-#/5$+P1'652!/5'6#-5/5$+6!2#5!+(!;5-85;+#'3!1,'656)!+5/;(-'3!6'/;3,$7!2,??5-5$856)!,$!
'22,+,($!+(!,$2,<,2#'3!&5+5-(75$5,+9>!!

*22,+,($'339)!8($+5:+!'36(!6&';56!K&'+!#65-6!'++5$2!+(>!*;;39,$7!+&5!6'/5!/5'6#-5/5$+!1'++5-9!
'8-(66! 2,??5-5$+! 65++,$76! -,646! (/,++,$7! 8($+5:+P-535<'$+! ?'8+(-6! +&'+! ,$?3#5$85! -56+(-'+,($>!
A'-+,8#3'-39! ,$! 8(/;35:! '-5'6! 3,45! 5:;-566K'9! 65-<,85! '-5'6)! 2#5! +(! +&5,-! 6;58,?,8! 3(8'+,($6! '$2!
?#$8+,($6)!75$5-,8!/5'6#-5/5$+!X#56+,($$',-56!/'9!$(+!?#339!8';+#-5!5$<,-($/5$+'3!8&'-'8+5-,6+,86>!
R&5-5?(-5)! +&565! 6;'856! '36(! $552! 8#6+(/,.52! /5'6#-5/5$+! ,$2,856! 1'652! ($! +&5,-! 6;58,?,8!
8&'-'8+5-,6+,86>!N5!;-(;(65!'!8#6+(/,.5 2!/5'6#-5/5$+!K(-4?3(K!?(-!8(/;35:!65++,$76>!U,-6+)!U,-6+)!
75$5-'+5!8'$2,2'+5! ,$2,8'+(-6!<,'! '! 3,+5-'+#-5!68'$!8(/1,$52!K,+&! (;5$P5$252!6#-<596)!8(7$,+,<5!
,$+5-<,5K6)! '$2!5:;5-+!53,8,+'+,($!+(!8(3358+!#65-!?5521'84>!o5:+)!?,532! '! 3'-75-!6#-<59!+(! -'+5!+&5!
6'3,5$85! '$2! 83'-,+9! (?! 8'$2,2'+5! ,+5/6! '$2! 8($2#8+! 5:;3(-'+(-9r8($?,-/'+(-9! ?'8+(-! '$'39656!
SWU*r=U*T!?(-!,+5/!-52#8+,($!'$2!8($6+-#8+!/(253,$7>!R&5$)!-5?,$5!,$2,8'+(-6!<,'!5:;5-+!-5<,5K!(-!
"53;&,)! '$2!5<'3#'+5!-53,'1,3,+9!'$2!<'3,2,+9)! ,$83#2,$7!/5'6#-5/5$+!,$<'-,'$85! '8-(66!#65-!7-(#;6!
'$2! 6,+56>! U,$'339)! 8(/1,$5! 6#1h58+,<5! ,$2,8'+(-6! K,+&! (1h58+,<5! /5'6#-56! +(! /,+,7'+5! 8(//($ P
/5+&(2!1,'6!'$2!+(!5$&'$85!58(3(7,8'3!<'3,2,+9!BJID>!*3+&(#7&!+&,6!/,:52P/5+&(26)!6+'752!';;-('8&!
5$'1356! '!/(-5! 8(/;-5&5$6,<5 ! 5<'3#'+,($! (?! 65++,$7P6;58,?,8! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86)! +&5!
5:+'$+! 3,+5-'+#-5! 8($+',$6!?5K!5:'/;356! +&'+! 25<53(;!8($+5:+P+',3(-52!8(/;(6,+5! ,$2,856!6;58,?,8!
5$<,-($/5$+6>!

!
>"0"!$G'&-7'/2$H%&7%%<$%<89+;<=%<&'($,-'+',&%+92&9,2$'<E$' &&%<&9;<$+%2&;+'&9;<$$

$
W$<,-($/5$+'3!8&'-'8+5-,6+,86!+9;,8'339!,$?3#5$85!'++5$+,($!-56+(-'+,($!+&-(#7&!<'-,(#6!;'+&K'96>!

A-5<,(#6! 8&';+5-! 7-(#;! +&5! 25+5-/,$'$+6! ,$+(! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86! S;&96,8'3! '$2!
;5-85,<52T)!6(8,'3!?'8+(-6)! '$2! ;5-6($'3!?'8+(-6>!R&565! ;'+&K'96! -'-539! '8+! ,$! ,6(3'+,($)!1#+! /(-5!
3,4539)!+&59! (;5-'+5! ,$! ;'-'3353! (-! 65-,'3! '$2! /'9! ,$+5-'8+)! 6&';,$7! '++5$+,($! -56+(-'+,($! ,$! $($P
'22,+,<5!K'96!BLLD>!n'-,'1356!+&'+!+-'$6/,+!+&5!5??58+!(?! ;&96,8'3!5$<,-($/5$+'3!8&'-'8+5-,6+,86!+(!
'++5$+,($!-56+(-'+,($!'-5!8(//($39!/(25352!'6!/52,'+(-6> !f'-($! '$2 !Z5$$9!BLHD!25?,$52!'!/52,'+(-!
'6! s'! +&,-2! <'-,'135! -5;-565$+,$7! +&5! /58&'$,6/! +&-(#7&! K&,8&! +&5! ?(8'3! ,$25;5$25$+! <'-,'135!
,/;'8+6! +&5! 25;5$25$+! <'-,'135! (?! ,$+5-56+)t! '$2! ;-(;(652! '! 8'#6'3P6+5;6! ;-(852#-5! +(! '66566!
/52,'+,($> !d(K5<5-)!+&,6!/5+&(2!&'6!,+6!3,/,+'+,($6)!'6!,+!-5X#,-56!+&'+!+&5!2,-58+!5??58+!15+K55$!+&5!
,$25;5$25$+! '$2!25;5$25$+!<'-,'135!15!6,7$,?,8'$+!+(! ,25$+,?9! /52,'+(-6>!R&,6!-5X#,-5/5$+!8(#32!
35'2!+(!(<5-3((4,$7!6(/5!,$2,-58+!;'+&6!BHFD>!R&,6!-5<,5K!?,$26!+&'+!/(6+!6+#2,56!#652!/(-5!8(/;35:!
'$2!'88# -'+5!/5+&(26!?(-!/52,'+(-!'$'396,6)!6#8&!'6!0W@!'$2!+&5!0A00!Abe=W00!/'8-(!BEJ)JL)LCD>!
0W@! /(2536!3'+5$+!8($6+-#8+6!+(! '88(#$+!?(-! /5'6#-5/5$+!5--(-! '$2!5<'3#'+56! /(253!?,+!+(!+&5!



Semarak International Journal of Design, Built Environment and Sustainability 
Volume 3, Issue 1 (2025) 50-77!

72 
 

(165-<52!8(<'-,'$85!6+-#8+#-5)!5$'13,$7!+56+6! (?! /#3+,;35! ,$2,-58+! ;'+&6! ,$25;5$25$+! (?!+&5!+(+'3!
5??58+! BHCD)!K&,35! Abe=W00! ;-(<,256! ?35:,135! e-2,$'-9! a5'6+! 0X#'-56! Sea0T!1'652! 56+,/'+,($! ?(-!
;'-'3353!(-! 65-,'3!/52,'+,($)!/(25-'+,($)!'$2!8($2,+,($'3!;-(8566!/(2536!K,+&!1((+6+-';!8($?,25$85!
,$+5-<'36>!

N&5$! '$'39.,$7! /52,'+(-6)! ,+! ,6! 8-#8,'3! +(! 6;58,?9! 8(/;5+,$7! ;'+&K'9! 6+-#8+#-56>! ",??5-5$+!
8($?,7#-'+,($6u ;'-'3353! <6>! 65-,'3! /52,'+(-6u 8'$! 9,532! 2,??5-5$+! 8($83#6,($6>! U(-! ,$6+'$85)!
".&'/1(<! %&$'(")!BHED!?(#$2!+&'+!K&5$!6(8,'3!8(&56,($!K'6!#652!'3($5!(-!,$!;'-'3353!'6!'!/52,'+(-!,$!
6+#2,56!($!7-55$!6;'856!'$2!/5$+'3!&5'3+&)!,+6!-56#3+6!K5-5!$(+!6,7$,?,8'$+>!d(K5<5-)!K&5$!,+!K'6!
65-,'3,.52! K,+&! -58(<5-9! X#'3,+9)! ,+6! -56#3+6! 158'/5! 6,7$,?,8'$+>!*88(-2,$739)! -565'-8&5-6! 6&(#32!
25<53(;! +&5(-9!2-,<5$! /52,'+(-! 65+6)! +56+! '3+5-$'+,<5! ;'+&K'9! 6;58,?,8'+,($6)!,$83#2,$7! ;(+5$+,'3!
/(25-'+(-6)! '$2! '66566!,$2,-58+!5??58+6!#6,$7!1,'6P8(--58+52!1((+6+-';!8($?,25$85!,$+5-<'36)!K&,35!
'2h#6+,$7!?(-!;3'#6,135!5:;(6#-5)!/52,'+(-!'$2!/52,'+(- )!(#+8(/5!8($?(#$25-6>!!

!
>"0"0$1%2%'+,-$E%29.<$$
$

Y$!+5-/6!(?!-565'-8&!256,7$)!+&,6!-5<,5K!?,$26!+&'+!6+#2,56!($!-56+(-'+,<5!5$<,-($/5$+6!;-,/'-,39!
#+,3,.5! 5:;5-,/5$+'3! -565'-8&! '$2!6#-<59P1'652! -565'-8&)!5'8&! K,+&! 2,6+,$8+! '2<'$+'756>!=-(66P
658+,($'3!?,532!6#-<596)!+&5! /(6+!8(//($! (165-<'+,($'3! ';;-('8&)!8'$!53,8,+!58(3(7,8'339!6,+#'+52!
-5;(-+6)!;'-+,8#3'-39!K&5$!8($2#8+52!,$!?,532)!'$2!'-5!K533!6#,+52!+(!/(253,$7!+&5!-(356!(?!6(8,'3!'$2!
;5-6($'3! ?'8+(-6! K,+&! 8($+5/;(-'-9! '$'39+,8'3! +((36>! d(K5<5-)! 8-(66P658+,($'3! 2'+'! 8'$! ($39!
25/($6+-'+5! 6+'+,6+,8'3! '66(8,'+,($6! '$2! &9;(+&56,.52! ;'+&K'96)! $(+! 8'#6'3! -53'+,($6&,;6>! f9!
8($+-'6+)! 5:;5-,/5$+'3! 256,7$6! 8'$! /'$,;#3'+5! 5$<,-($/5$+'3! ?'8+(-6! '$2! 6+-5$7+&5$! ,$+5-$'3!
<'3,2,+9! ?(-! 6;58,?,8! 3,$46! 15+K55$! 5$<,-($/5$+'3!8&'-'8+5-,6+,86! '$2! -56+(-'+,<5! (#+8(/56>! v5+!
5:;5-,/5$+6! +9;,8'339! /'$,;#3'+5! '! 3,/,+52! 65+! (?! ?'8+(-6! '$2! ?'85! -56(#-85! 8($6+-',$+6! S+,/5)!
5X#,;/5$+)!6,+5! '88566T>!a'1(-'+(-9! (-!nb!65++,$76! /'9! '36(! -52#85!58(3(7,8'3!<'3,2,+9)! ;-(2#8,$7!
5??58+6! +&'+! 2,??5-! ?-(/! +&(65! ,$! -5'3! K(-32! 8($+5:+6! BHGD>! U(-! +&565! -5'6($6)! K5! '2<(8'+5! '!
6+'$2'-2,.52)!/,:52 !/5+&(2)!'$2!6+'752!-565'-8&!;-(7-'/!-'+&5-!+&'$!-53,'$85!($!'!6,$735!6+#29>!
U(-! 5:'/;35)! ,$! 65358+,$7! 5:;5-,/5$+'3! 6#1h58+6)!/ '$9! 6+#2,56! -58-#,+! #$,<5-6,+9! 6+#25$+6)! '!
8($<5$,5$+!1#+!$'--(K!;(;#3'+,($!+&'+!/'9!$(+!-5;-565$+!+&5!?#33!#65-!1'65!BLHD>!Y$!'22,+,($)!6(/5!
5:;5-,/5$+6!(/,+!6+-566!(-! ?'+,7#5!,$2#8+,($)!K&,8&!8'$!'++5$#'+5!5??58+6!'$2!#$25-/,$5!8($6+-#8+!
<'3,2,+9!BHOD>!N&5-5! ';;-(;-,'+5)! -565'-8&5-6! 6&(#32! #65! <'3,2'+52! ,$2#8+,($6! '$2! /'$,;#3'+,($!
8&5846!'$2!2,<5-6,?9!6'/;356!+&-(#7&!6+-'+,?,52!(-! /#3+,P6,+5!-58-#,+/5$+>!!

*!65X#5$+,'3)! ,$+57-'+52!256,7$!8'$!35<5-'75!+&5!6+-5$7+&6!(?! /#3+,;35! /5+&(26>!U,-6+)!5/;3(9!
,$+5-<,5K6!'$2!(165-<'+,($6!+(!,25$+,?9!6'3,5$+!6;'+,'3!8&'-'8+5-,6+,86!'$2!#65-!8($85-$6>!o5:+)!25;3(9!
6#-<59P1'652! /(2536! +(! 56+,/'+5! ;'+&K'96! 3,$4,$7! 6,+5P6;58,?,8! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86! +(!
;5-85,<52!'++5$+,($!-56+(-'+,($>!U,$'339)!#65!5:;5-,/5$+6)!,$!+&5!3'1)!nb)!(-!+&5!?,532)!+(!+56+!6;58,?,8!
5$<,-($/5$+'3! '++-,1#+56! #$25-! 8($+-(3352! 8($2,+,($6>! =(/;35/5$+'-9! X#'6,P5:;5-,/5$+'3!
(;;(-+#$,+,56!S5>7>)!15?(-5m'?+5-!-5$(<'+,($6)!6+5;;52PK5275!-(33(#+6)!2,??5-5$85P,$P2,??5-5$856T!8'$!
?#-+&5-!5$&'$85!8'#6'3!,$?5-5$85!,$!-5'3!65++,$76>!

f58'#65! 6#8&! ;-(7-'/6! -5X#,-5! +,/5! '$2! -56(#-856)! 6+'$2'-2,.'+,($! '$2! +-'$6;'-5$89! '-5!
5665$+,'3)!6#8&!'6!;-5 P-57,6+-'+,($)!'!;-,(-,!;(K5-!'$'396,6)!/#3+,P/5+&(2!(#+8(/5!1'++5-,56!S5>7>)!Ab0!
(-! be0! ;3#6!+'64P1'652! '++5$+,($! '$2! ;&96,(3(7,8'3! /'-45-6T)!835'-! -5;(-+,$7!8&5843,6+6)! '$2! (;5$!
/'+5-,'36 !(-! 2'+'>!U(-! -5;-(2#8,1,3,+9)! f-(K$,$7!%&$ '(")!BQHD! -58(//5$2!6&'-,$7!6,/#3'+,($!685$5!
/(2536!'$2!2'+'65+6!+(!5$'135!,$25;5$25$+!-5;3,8'+,($!'$2!8#/#3'+,<5!5<,25$85!1#,32,$7>!

!
!
!
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>">$I<&%.+'&%E$F;E%($$
$
N5! ;-565$+! '! -565'-8&! ?-'/5K(-4! +&-(#7&! '! 8-,+,8'3! -5<,5K! (?! +&5! 3,+5-'+#-5)! ,$+57-'+,$7!

5:;-566K'9! 65-<,85! '-5'6! S5$<,-($/5$+'3! 8&'-'8+5-,6+,86T)! -56+(-'+,<5! 5$<,-($/5$+6! S+&5(-5+,8'3!
/(2536T)!'$2!'++5$+,($!-56+(-'+,($!(#+8(/56>!0;58,?,8'339)!+&5!;3'$$,$7!?(-!W:;-566K'9!05-<,85!*-5'6!
,$<(3<56!8(/1,$,$7!#65-!,$+5-<,5K6)!5:;5-+!?5521'84)!'$2!+&5!#$,X#5!8&'-'8+5-,6+,86!(?!5:;-566K'9!
65-<,85! '-5'6!+(!56+'13,6&!5$<,-($/5$+'3!8&'-'8+5-,6+,86! /5'6#-5/5$+! ,$2,856>!R&,6! ';;-('8&! '36(!
8($6,25-6! ;5-6($'3)! 6(8,'3)! '$2! 5$<,-($/5$+'3! ;5-85;+#'3! /52,'+,$7! ?'8+(-6! +(! '$'39.5! +&5,-!
-53'+,($6&,;! ;'+&K'96! K,+&! '++5$+,($! -56+(-'+,($! (#+8(/56)! ,25$+,?9,$7! 459! 5$<,-($/5$+'3!
8&'-'8+5-,6+,86!K,+&,$!5:;-566K'9!65-<,85! '-5'6!+&'+!?'8,3,+'+5! '++5$+,($!-56+(-'+,($>!0#165X#5$+39)!
K5!<'3,2'+5!+&565!535/5$+6!5:;5-,/5$+'339!+(!5$'135! /(-5!5??58+,<5! -56+!?(-!?'+,7#52!2-,<5-6>! *6!
6&(K$! ,$!U,7#-5!O)!+&,6!658+,($!K,33!25+',3! '$2!25/($6+-'+5!+&5!?-'/5K(-4! ,$+57-'+52!?-(/!+&565!
+&-55!2(/',$6>!

!

 
()*+&. + The integrated framework diagram for the study of attention restorative environments  

!
Y$!-565'-8&!-53'+52!+(!5:;-566K'9!65-<,85!'-5'6)!K5!,$,+,'339!?(#$2!5:+5$6,<5!5<,25$85!6#;;(-+,$7!

+&5!;(6,+,<5!,/;'8+!(?!5:;-566K'9!65-<,85!'-5'6!($!'335<,'+,$7!2-,<5-!?'+,7#5>!Y$!+5-/6!(?!6;58,?,86)!K5!
,25$+,?,52! 6;'+,'3!8&'-'8+5-,6+,86! '??58+,$7! 2-,<5-6[! -56+)! ,$83#2,$7! ;'-4,$7! '-5'6)! 5$<,-($/5$+'3!
;5-85;+,($6! S6#8&! '6! 6'?5+9! '$2! 8($<5$,5$85T)! '$2! ?'8,3,+,56>! R(! 7',$! '! /(-5! 8(/;-5&5$6,<5!
#$25-6+'$2,$7!(?!+&5!6;'+,'3!5$<,-($/5$+'3!8&'-'8+5-,6+,86!(?!5:;-566K'9!65-<,85!'-5'6)!,+!,6!'2<,6'135!
+(!8($2#8+! ,$+5-<,5K6! '$2! (;5$P5$252!X#56+,($$',-56!K,+&!+&5! ;-,/'-9!#65-6! (?!+&565!6;'856!+(!
#$25-6+'$2!+&5,-!$5526!'$2!/',$!8($85-$6>!0;58,?,8'339)!2,??5-5$+!+9;56!(?!2-,<5-6!S6#8&!'6!3($7P&'#3!
+-#84!2-,<5-6! '$2!?'/,39!+-,;!2-,<5-6T!8(#32!15!,$+5-<,5K52!(-!7,<5$!(;5$P5$252!X#56+,($$',-56!+(!
7'+&5-!+&5,-!?5521'84>! *?+5-!+&,6)! '!8(/1,$'+,($! (?! ;-53,/,$'-9! -565'-8&)!6+'+,6+,8'3! /5+&(26)! '$2!



Semarak International Journal of Design, Built Environment and Sustainability 
Volume 3, Issue 1 (2025) 50-77!

74 
 

5:;5-+! ,$+5-<,5K6! 8'$! 15! #652! +(! -5?,$5! '$2! <'3,2'+5! +&5! 3,6+52! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86!
/5'6#-5/5$+!;-(h58+6!?(-!(;+,/'3!-56#3+6>!!

N5! &'<5! ,25$+,?,52! 65<5-'3! ?'8+(-6! +&'+! /'9! '??58+! '++5$+,($! -56+(-'+,($! (#+8(/56)! $'/539!
;&96,8'3!'$2!;5-85,<52!5$<,-($/5$+'3!?'8+(-6)!;5-6($'3!?'8+(-6)!'$2!6(8,'3!?'8+(-6>!0,$85!+&565!'-5!
6#//'-,.52!?-(/!<'-,(#6!6+#2,56)!+&5,-!;(+5$+,'3!?(-!-56+(-'+,($!/ '9!$(+!15!8($6,6+5$+>!R&565!?'8+(-6!
(?+5$! 2(! $(+! ,$25;5$25$+39! '??58+! -58(<5-9! (#+8(/56! 1#+! ,$+5-'8+)! ?(-/,$7! 8(/;35:! ;'+&K'9!
-53'+,($6&,;6>!w5$5-'339)! ;&96,8'3!5$<,-($/5$+'3!8&'-'8+5-,6+,86!#6#'339!65-<5! '6!6+,/#3,)! ,/;'8+,$7!
-58(<5-9!(#+8(/56!+&-(#7&!2,-58+!(-!,$2,-58+!;'+&K'96!S5$<,-($/5$+'3!;5-85;+,($)!;5-6($'3!?'8+(-6)!
6(8,'3!?'8+(-6T>!R&565!<'-,'1356!,$!+&5!;'+&K'96!15+K55$!;&96,8'3!5$<,-($/5$+'3!8&'-'8+5-,6+,86!'$2!
-56+(-'+,($! (#+8(/56! '-5! +9;,8'339! -5?5--52! +(! '6! /52,'+(-6>! U#-+&5-/(-5)! #65-6[! ;5-6($'3!
8&'-'8+5-,6+,86! '$2!15&'<,(-'3!&'1,+6!S6#8&! '6!75$25-)! '75)! 2#-'+,($! (?!#65)!?-5X#5$89)!5+8>T! /'9!
,$?3#5$85!+&5,-!-56+(-'+,($!5:;5-,5$85!BJHD>!!

b57'-2,$7!-565'-8&!/5+&(26)!-565'-8&5-6!8'$!?,-6+!5/;3(9!8-(66P658+,($'3!6+#2,56!+(!'$'39.5!+&5!
;'+&K'96! 15+K55$! +&5! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86! (?! 5:;-566K'9! K'9! 65-<,85! '-5'6! '$2!
-56+(-'+,($!(#+8(/56>!*+!+&,6!6+'75)!0W@!';;5'-6!+(!15!'!/(-5!,25'3!'$'396,6!/5+&(2>!=(/;'-52!+(!
+-'2,+,($'3! f'-($! '$2 !Z5$$9! 8'#6'3! 6+5;! /5+&(26! '$2! 2,??5-5$85! 8(5??,8,5$+! ';;-('8&56)! 0W@! ,6!
15++5-!6#,+52!?(-!&'$23,$7!8(/;35:!/52,'+,($!-53'+,($6&,;6!BHJD>!b565'-8&5-6!8'$!56+'13,6&!;'+&K'96!
?(-! /52,'+(-6! 19! ?,-6+! 8($6+-#8+,$7! '!;-53,/,$'-9! /(253! +&'+! ,$+57-'+56! '! 3,+5-'+#-5! -5<,5K! '$2!
5:;3(-'+(-9!2'+'!'$'396,6>!0#165X#5$+39)!-565'-8&5-6!8'$!(;+,/,.5!+&5!/(253!;-(7-566,<539!#6,$7!?,+!
,$2,856!(-!19!5<'3#'+,$7!<'-,(#6!;'+&K'96!+(!,25$+,?9!+&5!/(6+!5??58+,<5!/(253>!!

U(33(K,$7!+&5!'$'396,6)!6,7$,?,8'$+!?'8+(-6!8(#32!15!5:;5-,/5$+'339!<'3,2'+52!+(!'685-+',$!6;58,?,8!
8'#6'3! -53'+,($6&,;6! 15+K55$! +&565! ?'8+(-6! '$2! -56+(-'+,($! (#+8(/56>! =#--5$+39)! 8($2#8+,$7!
5:;5-,/5$+6!,$!6,/#3'+52!5$<,-($/5$+6!,6!'!8(//($!8&(,85!,$!/(6+! 5:;5-,/5$+'3!6+#2,56>!0,/#3'+52!
685$56! 8'$! /(-5! '88#-'+539! 8($+-(3! 5$<,-($/5$+'3! ?'8+(-6)! 1#+! +&59! #6#'339! ?(8#6! ($39! ($! <,6#'3!
5??58+6!6,/#3'+,($)!K,+&!6(/5!6+#2,56! ,$8(-;(-'+,$7!685$5!6(#$26! '$2!?5K! ,$<(3<,$7! /#3+,65$6(-9!
6,/#3'+,($6!S6#8&!'6!(3?'8+(-9!(-!+'8+,35T>!*22,+,($'339)!6(/5!-5<,5K6!&'<5!?(#$2!+&'+!;(6,+,<5!5??58+6!
(?!5:;(6#-5!,$!6,/#3'+52!5$<,-($/5$+6!'-5!75$5-'339!&,7&5-!+&'$!,$!-5'3!65++,$76)!'$2!6+#2,56!K,+&!
K5'45-!256,7$6!'-5!/(-5!3,4539!+(!-5;(-+!;(6,+,<5!(#+8(/56!BQHD>!R&5-5?(-5)!2#-,$7!5:;5-,/5$+6)!'!
-,7(-(#6! ;-(852#-5! ,6! 5665$+,'3)! 8($6,25-,$7! ?'8+(-6! ,$83#2,$7! ;'-+,8,;'$+! 65358+,($)! 5:;5-,/5$+'3!
5X#,;/5$+)! 6(-+,$7! (#+! 8($?(#$2,$7! ?'8+(-6)! -'$2(/! 7-(#;,$7! 2#-,$7! +&5! 5:;5-,/5$+)! '$2!
;'-+,8,;'$+!?'/,3,'-,+9!K,+&!+&5!+56+!,+5/6!2#-,$7!-5;5'+!+56+6>!!

R(!8(/;-5&5$6,<539!5<'3#'+5!'++5$+,($!-56+(-'+,($!(#+8(/56)!-565'-8&5-!8'$!#65!'!8(/1,$'+,($!
(?! 6#1h58+,<5! X#56+,($$',-56! 6#8&! '6! +&5! be0)! (1h58+,<5! ;&96,(3(7,8'3! ,$2,8'+(-6! 3,45! d5'-+! b'+5!
n'-,'1,3,+9!SdbnT)!W"*)! '$2!W358+-(5$85;&'3(7-';&9)! '3($7!K,+&!15&'<,(-'3!+56+6!6#8&! '6!+&5!"0f>!
a'6+39)!3($7,+#2,$'3!6+#2,56!8(#32!15!8(/1,$52!+(!?#-+&5-!<5-,?9!+&5!<'3,2,+9!(?!+&5!5:;5-,/5$+'3!-56#3+6!
+&-(#7&!3($7P+5-/!(165-<'+,($>!!

!
>"J$*&+%<.&-2$'<E$K9=9&'&9;<2$$

$
R&,6!68(;,$7!-5<,5K!,6!+&5!?,-6+!+(!69$+&56,.5!3,+5-'+#-5!'8-(66!+&-55!2(/',$6u 5:;-566K'9!65-<,85!

'-5'6)! -56+(-'+,<5! 5$<,-($/5$+6)! '$2! '++5$+,($! -56+(-'+,($u '$2! ;-(;(656! '! -565'-8&! ?-'/5K(-4!
8($85-$,$7! +&5! -56+(-'+,<5! 5$<,-($/5$+! (?! 5:;-566K'9! 65-<,85! '-5'6>! N5! '2<(8'+5! ?(-! '! /(-5!
8(/;-5&5$6,<5!'$2!,$+5-2,68,;3,$'-9!';;-('8&!+&'+!,$+57-'+56!8($+5$+!?-(/!2,??5-5$+!2(/',$6!'$2!
5:+5$26!+&5!6+#29!(?!-56+(-'+,<5!5$<,-($/5$+6!+(!+&5!-5'3/!(?!+-'$6;(-+'+,($!?'8,3,+,56>!R(!2'+5)!+&5-5!
&'6! 155$! $(! -565'-8&! ($! +&5! -56+(-'+,<5! 5$<,-($/5$+6! (?! 5:;-566K'9! 65-<,85! '-5'6\! &5$85)! K5!
'++5/;+52!+(!';;39!'!-56+(-'+,<5!5$<,-($/5$+!-565'-8&!?-'/5K(-4!+(!+&,6!8($+5:+!'$2!,$+57-'+5!459!
8($+5$+! '1(#+! '++5$+,($! -56+(-'+,($! '$2! 5:;-566K'9! 65-<,85! '-5'6! ,$+(! '$! 5:;3(-'+(-9! -565'-8&!
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?-'/5K(-4>!e<5-'33)!+&,6!?-'/5K(-4!8'$!7#,25!?#+#-5!-565'-8&!2,-58+,($6)! ;-(<,25! /5+&(2(3(7,8'3!
-5?5-5$856! ?(-! 6,/,3'-! 6+#2,56! (?! -56+(-'+,<5! 5$<,-($/5$+6)! '$2! (??5-! ,$?(-/'+,($! '$2! +&5(-5+,8'3!
6#;;(-+!?(-!-53'+52!;-'8+,8'3!;-(h58+6!'$2!;(3,89/'45-6>!!

*2/,++5239)!+&,6!-5<,5K!&'6!65<5-'3!3,/,+'+,($6>!N5!5/;3(952!'!68(;,$7!-5<,5K!/5+&(2!+(!5:;3(-5!
+&5! ;(+5$+,'3! 69$5-7,56! '$2! -565'-8&! /58&'$,6/6! K&5$! 8($6,25-,$7! +&565! 2,/5$6,($6!
8(/;-5&5$6,<539>!f9!?(8#6,$7!($!6;58,?,8!'-5'6!(?!+&5!3,+5-'+#-5)!K5!2,2!$(+!;-(<,25!'$!5:&'#6+,<5!
(<5-<,5K!(?! '33!5:,6+,$7!5<,25$85!-53'+52!+(!&,7&K'9!65-<,85! '-5'6)! -56+(-'+,<5!5$<,-($/5$+6)! '$2!
'++5$+,($!-56+(-'+,($>!*22,+,($'339)!K5!2,2!$(+!8($2#8+!'!25+',352!5<'3#'+,($!(?!5'8&!6+#29]6!256,7$!
X#'3,+9! '$2! (#+8(/5! 5??58+6)! K&,8&! /'9! '??58+! +&5! ;-58,6,($! (?! (#-! ?,$2,$76>! U#-+&5-/(-5)! +&5!
3,+5-'+#-5! K5! -5<,5K52! 5$8(/;'6652! '! K,25! -'$75! (?! -565'-8&! /5+&(26)! ,$83#2,$7! ?,532!
X#56+,($$',-56)!;&(+(7-';&,8!'66566/5$+6)!'$2!<,-+#'3!-5'3,+9!6,/#3'+,($6>!R&5!6,7$,?,8'$+!<'-,'+,($6!
,$!5:;5-,/5 $+'3! /5+&(26! '$2! ;'-+,8,;'$+! ;(;#3'+,($6!352!+(!6(/5!8($?3,8+,$7!-56#3+6>!N&,35!+&565!
,$8($6,6+5$8,56!2(!$(+!#$25-/,$5!+&5!(<5-'33!-565'-8&!?-'/5K(-4!K5!;-(;(652)!+&59!/'9!-52#85!+&5!
?-'/5K(-4]6!<'3,2,+9>!!

Y$+57-'+,$7! 4$(K35275! ?-(/! 2,??5-5$+! ?,5326! ,$+(! '! #6'135! /5+&(2(3(79! ,6! 8&'335$7,$7>! U#+#-5!
-53'+52!-565'-8&!6&(#32!,$8(-;(-'+5!/(-5!3,+5-'+#-5!'$2!5/;3(9!/(-5!6+'$2'-2,.52!'$2!696+5/'+,8!
'66566/5$+! /5+&(26)! 6#8&! '6! /5+'P'$'396,6)! +(! ;-(<,25! '! 8(/;-5&5$6,<5! 5<'3#'+,($! (?! -565'-8&!
/5+&(26)!2'+')!'$2!-56#3+6!?(-!/(-5!;-58,65!(#+8(/56>!!

!
9"#:(%+1*6,(%6##

!
R&-(#7&! +&,6! 8-(66P3,+5-'+#-5! 69$+&56,6)! K5! 56+'13,6&52! +&5! ?,$'3! +&5(-5+,8'3! ?-'/5K(-4! ?(-!

25<53(;,$7! -56+(-'+,<5! 5$<,-($/5$+6! ,$! 5:;-566K'9! 65-<,85! '-5'6>! R(! 8($6+-#8+! '! -56+(-'+,<5!
5$<,-($/5$+! ,$! 5:;-566K'9! 65-<,85! '-5'6! +&'+! 5??58+,<539! ',26! ?'+,7#52! 2-,<5-6)! ;3'$$,$7! ?(-!
5:;-566K'9! 65-<,85! '-5'6! 8'$! ,$8(-;(-'+5! 5$<,-($/5$+'3! 8&'-'8+5-,6+,86! S6;'+,'3! 5$<,-($/5$+)!
?'8,3,+,56)!;5-85;+#'3!?'8+(-6T!-5?5-5$852!?-(/!#65-!?5521'84)!8(/1,$52!K,+&!;5-6($'3!;698&(3(7,8'3!
'$2! 6(8,'3! /52,'+,$7! ?'8+(-6>! R&,6! ';;-('8&! 56+'13,6&56! 6;58,?,8! ;'+&K'9! /(2536! K,+&! ;5-85,<52!
-56+(-'+,<5$566!+(!,25$+,?9!459!-56+(-'+,<5!8&'-'8+5-,6+,86!K,+&,$!+&5!65-<,85!'-5')!<'3,2'+52!+&-(#7&!
5:;5-,/5$+'+,($>! e<5-'33)! +&5! 8($6+-#8+,($! (?! -56+(-'+,<5! 5$<,-($/5$+6! '$2! +&5! ,25$+,?,8'+,($! (?!
?'8+(-6!,$?3#5$8,$7!-56+(-'+,<5!5??58+6!'-5!$(+!25;5$25$+!($!'!6,$735!2(/',$!1#+!'-5!+&5!-56#3+6!(?!
,$+5-2,68,;3,$'-9! '$2! 8(/;-5&5$6,<5! 5??(-+6>! R&,6! -5<,5K! 65-<56! '6! '! /(253! ?(-! 8-(66P2,68,;3,$'-9!
-565'-8&! ,$! +-'$6;(-+'+,($)! 5$<,-($/5$+'3! 256,7$)! '$2! 5$<,-($/5$+'3! ;698&(3(79)!(??5-,$7! $5K!
;5-6;58+,<56!?(-!-53'+52!?,5326>!R&5!-56#3+6!8($+-,1#+5!+(!?#-+&5-!5:;3(-'+,($!'$2!,/;-(<5/5$+!(?!+&5!
3'9(#+)! ?'8,3,+,56)! '$2! ;5-85;+#'3! ?'8+(-6! (?! 5:;-566K'9! 65-<,85! '-5'6)! +&#6! ,/;-(<,$7! +&5! (<5-'33!
X#'3,+9! '$2! 6'?5+9! (?! 5:;-566K'9! +-'<53! '$2! ;-(/(+,$7! ($7(,$7! 25<53(;/5$+! ,$! +&5! ?,532! (?!
+-'$6;(-+'+,($!'-8&,+58+#-5!'$2!&#/'$P5$<,-($/5$+!-565'-8&>!R&,6!;3'96!'!8-#8,'3!-(35!,$!6#;;(-+,$7!
+&5!K533P15,$7!(?!2-,<5-6!2#-,$7!3($7P2,6+'$85!h(#-$596>!

!
;+<%(=1/)2/>/%&#
R&,6!6+#29!?(-/6!;'-+!(?!+&5!A&"!-565'-8&!#$25-+'45$!19!+&5!?,-6+!'#+&(->!
!
5/?/'/%+/6##
SQV! &M'L<<)#4[!&X!CX[!OX!^X!R)*')-[!)*'!&X!qX!@)0)04X!DEQUX!9"#$!a*J<L$*+$!1J!m$-*)+L<)-!&-+#43$+3L-$!1*!7L,3)4*)M4<43/!

4*!O1'$-*!hL4<'4*=,p!&!P),$!73L'/!1J!7$<$+3$'!hL4<'4*=,!4*!@4=$-4)X9!:'.$#',.)"',4+;"-#',4+"<+=-)4.+1'>)#"'3$'.+,'(+
?-%.,)',@)4).8!F!6T?p!DQ_uDD\X!#33>,prr'14X1-=rQEXQQQQTr4NM$,X(FX*TXDDDX!

SDV! &#%)'[!CX[!HX!&X!b)#)M[!)*'!@X!qL,,)4*X!DEQcX!9"-)'4341*)<!&-+#43$+3L-)<!5<$%$*3,!),!a'$*343/!4*!P1*3$%>1-)-/!
O)<)/,4)*!&-+#43$+3L-$X9!;"-#',4+"<+./$+A,4,8%),'+:'%.).-.$+"<+B4,''$#%!QU!6D?p!QETuQQTX!
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STV! &<d)<)%4[!q)4'$-!fX!DEDEX!9"#$!P#)<<$*=$!1J!B-$,$-(4*=!PL<3L-)<!a'$*343/!4*!P1*3$%>1-)-/!a-)d4!&-+#43$+3L-$X9!!)>)4+
1'*)'$$#)'*+,'(+C#D/).$D.-#$!_!6T?p!FE_uFDEX!#33>,prr'14X1-=rQEXQTQ_cr+$)XDEDEXE_ETQUX!

SFV! a,%)4<[! &<4+$! 7)M-4*)[! )*'! a,%)04! 7)4'X! v@)341*)<! a'$*343/! )*'! 3#$! hL4<3! k1-%p! "#$! O)<)/,4)*! 5I>$-4$*+$Xw!
B#"D$$()'*%+"<+./$+:'.$#',.)"',4+!"'<$#$'D$+"'+E-3,').)$%[!QDTuQTDX!DEQ\X!

S\V! A)M)4$#[! O)-0)[! @$,-4*$! &,$%[! )*'! 5-4.! f1#)*,,1*X! DEDQX! 9m$-*)+L<)-! &-+#43$+3L-$! ),! )! O1'$<! J1-! 2$,4<4$*3!
hL4<'4*=,p!&!P),$!73L'/!4*!5=/>3X9!=-)4()'*%!QQ!6QQ?p!\FeX!#33>,prr'14X1-=rQEXTTcErML4<'4*=,QQQQE\FeX!

SeV! k)<)=),[!O)33#$0!5X[!5<$*4!aX!B43,1L*4[!`$1-=$!&X!O)<4$3K4,[!)*'!`$1-=41,!B)>>),X!9P1%>)-4,1*!1J!BLMO$'[!7+1>L,[!
0$M!1J! ,+4$*+$[! )*'! `11=<$! ,+#1<)-p! ,3-$*=3#,! )*'! 0$).*$,,$,X9!F/$+GC?1=+H"-#',4!DD[! *1X!D!6DEE_?p!TT_GTFDX!
#33>,prr'14X1-=rQEXQEcerJNXEUGcFcDH7kX!

SUV! k)-N)%4[! `#)K)<[! )*'! `L43)! k)-4()-,)'-4X! 9H)3$,3! )33$%>3,! 4*! +1*3$%>1-)-/! a-)*4)*! )-+#43$+3L-$! 4*! ,$)-+#! J1-!
)L3#$*34+43/X9!;"-#',4+ "<+ C#D/).$D.-#$+ ,'(+ I#@,')%3 !FF[! *1X! D! 6DEDE?p! QUeGQ_UX!
#33>,prr'14X1-=rQEXT_FerN)LXDEDEXQDQe\X!

S_V! 7).!&+L-[!O4*$X!9"#$!4%)=$!1J!%1'$-*43/p!&*!$I)%4*)341*!1J!$)-</! -$>LM<4+!#1L,4*=!>-1N$+3,!4*! "L-.$/!QcTEu
QcTcX9!!-#,."#5+F/$+A-%$-3+;"-#',4!eU[!*1X!Q!6DEDF?p!QFTGQ\UX!#33>,prr'14X1-=rQEXQQQQr+L-)XQD\cUX!

ScV! `)M$-[!&/)!O1#)%$'[!O1#)%$'!&3$J!&M1L!&,#1L-[!C),%4*$!7)M-/!q$=)K4[!)*'!O1#)%$'!&H,)/$'!&<G5M-),#/X!
95=/>34)*! 2$,4'$*+$! &-+#43$+3L-$! a'$*343/! h$30$$*! P1*3$%>1-)-/! )*'! ;-4=4*)<43/X9!!)>)4+ 1'*)'$$#)'*+ ,'(+
C#D/).$D.-#$!QQ[!*1X!\!6DEDT?p!D_EFGD_DFX!#33>,prr'14X1-=rQEXQTQ_cr+$)XDEDTXQQE\FQX!!

SQEV! `#)JJ)-4)*#1,$4*4[! &%4-#1,$4*[! W%M$-31! h$-)-'4[! q)x4%! &<b)$-[! )*'! &<4! `#)JJ)-4)*#1,$4*4X! DEDEX! 97L,3)4*)M<$!
2$3-1J4334*=!1J!q$-43)=$!hL4<'4*=,p!&!q1<4,34+!OL<34GP-43$-4)!&>>-1)+#X9!?-%.,)',@4$+!).)$%+,'(+?"D)$.8!\\p!QEDEQ\X!
#33>,prr'14X1-=rQEXQEQerNX,+,XDEDEXQEDEQ\X!

SQQV! q),)*[!kX!&X[!)*'!OX!qX!2),4'4X!DEDQX!9"#$!P#)<<$*=$,!1J!a*3$=-)34*=!"-)'4341*)<!m)<L$,!4*!P1*3$%>1-)-/!O)<)/,4)*!
&-+#43$+3L-$X9!1'>)#"'3$'. 2=$/,>)"-#+B#"D$$()'*%+;"-#',4!e!6Q_?p!QuUX!#33>,prr'14X1-=rQEXDQ_TFr$M>NX(e4Q_XTET\X!

SQDV! q1MM,[!f1,$>#!fX!9q$-43)=$!4*!3#$!<4($'!$*(4-1*%$*3!1J!3#$!W*43$'!&-)M!5%4-)3$,!)*'!3#$!`L<J!-$=41*X9!C#D/J$.2
:;CK5+ :'.$#',.)"',4+ ;"-#',4+ "<+ C#D/).$D.-#,4+ K$%$,#D/ !QQ[! *1X! D! 6DEQU?p! \\X!#33>,prr'14X1-=rQEXDee_Ur)-+#*$3G
4N)-X(QQ4DXQTQQX!

SQTV! 2)#%)3[! OL#)%)'! q)*)J4[! )*'! &<4+$! 7)M-4*)! a,%)4<X! 92$(4$0! 1*! *)341*)<! 4'$*343/! 4*! )-+#43$+3L-$! 3#-1L=#! 3#$!
L*'$-,3)*'4*=!1J!43,!-1<$,[!3/>1<1=4$,!)*'!3#$%$,X9!:'.$#',.)"',4+;"-#',4+"<+L,M+N">$#'3$'.+,'(+!"33-')D,.)" ' !U[!
*1X!DU!6DEDD?X!#33>,prr'14X1-=rQEXTTcEr,LQFEFDEc_X!

SQFV! a,%)4<[!̂ X[!7X!7#)%,L''4*[!)*'!2X!a,%)4<X!DEDDX!9P#)<<$*=$,!4*!&>></4*=!m$-*)+L<)-!B-4*+4><$,!4*!W-M)*!q1L,4*=!A$,4=*!
4*!O)<)/,4)X9!?-%.,)',@4$+!).)$%+,'(+?"D)$.8!_Tp!QETcFUX!#33>,prr'14X1-=rQEXQEQerNX,+,XDEDDXQETcFUX!

SQ\V! R)%)<4[!7#4()X!DEDFX!9hL4<'4*=!@$0!q$-43)=$!J1-!3#$!kL3L-$p!a*($,34=)34*=!P1%%L*43/!&-+#43$+3L-$!B)-)'4=%,!4*!
P1*3$%>1-)-/! &-+#43$+3L-$! 1J! a-)*! 6QcU_uDEDE?X9!;"-#',4+ "<+ C#D/).$D.-#$+ ,'(+ I#@,')%3! F_! 6Q?p! \TuecX!
#33>,prr'14X1-=rQEXT_FerN)LXDEDTXQ_UTQX!

SQeV! R)%$<*4)[!q)*4$#[!)*'!B)-#)%!q)*)+#4X!DEDDX!9&>>-1>-4)341*!1J!")4#L!731*$!)*'!a3,!k1-%)<!5(1<L341*!4*!b)*=!
7#Ly,! &-+#43$+3L-$X9!;"-#',4+ "<+ C%),'+ C#D/).$D.-#$+ ,'(+ =-)4()'*+ 1'*)'$$#)'*! DQ! 6Q?p! QQQuQDTX!
#33>,prr'14X1-=rQEXQE_ErQTFeU\_QXDEDQXQ_UD\TUX!

SQUV! O1#)%$'[! O1#'! k)'#4<[! O1#'! @)K-4! O1#'! 7)<<$#[! )*'! 7434! 7)-)#! &#%)'X! DEDQX! 9P#)<<$*=$,! 4*! 7L,3)4*4*=!
"-)'4341*)<!&-+#43$+3L-)<!5<$%$*3,!4*!P1*3$%>1-)-/!O)<)/,4)*!&-+#43$+3L-$X9!G#"'.)$#%+"<+C#D/).$D.-#,4+K$%$,#D/!
QE!6D?p!TFEuT\eX!#33>,prr'14X1-=rQEXQEQerNXJ1)-XDEDEXEcXEE\X!

SQ_V! O1,+)3$<<4[!O1*4+)X!92$3#4*.4*=!3#$!#$-43)=$!3#-1L=#!)!%1'$-*!)*'!+1*3$%>1-)-/!-$4*3$->-$3)341*!1J!3-)'4341*)<!
@)N'! )-+#43$+3L-$[! +L<3L-)<! +1*34*L43/! 4*! 24/)'#X9!=-)4()'* %!QT[! *1X! e! 6DEDT?p! QFUQX!
#33>,prr'14X1-=rQEXTTcErML4<'4*=,QTEeQFUQX!

SQcV! O1L,)(4[!7$/$'!O1,3)J)[! fL*!H4!b1*=[!)*'!5<4),!7)<<$#X!DEDEX!9h)--4$-,!31!a*3$=-)34*=!m$-*)+L<)-!R*10<$'=$!4*!
P1*3$%>1-)-/!7L,3)4*)M<$!q1L,4*=X9!?-%.,)',@)4).8!QD!6e?p!DF\EX!#33>,prr'14X1-=rQEXTTcEr,LQDEeDF\EX!

SDEV! "L-./4<%)K[!&/,$[!)*'!&#%$3!`z.,LX!DEDTX!9P1*3$%>1-)-/!W,$!1J!m$-*)+L<)-!&-+#43$+3L-)<!5<$%$*3,!4*!"L-.$/p!&!
P-434+)<!2$(4$0X9!?-%.,)',@)4).8!Q\!6T?p!QcEUX!#33>,prr'14X1-=rQEXTTcEr,LQ\ETQcEUX!

SDQV! @4.$K4{[!&*)[!f$<$*)!24,34{!"-)N.1(4{[!)*'!&<$.,)*'-)!O4<1()*1(4{X!9kL3L-$!#1L,4*=!4'$*3434$,p!A$,4=*4*=!4*!<4*$!043#!
3#$! +1*3$%>1-)-/! ,L,3)4*)M<$! L-M)*! <4J$,3/<$X9!=-)4()'* %!QQ[! *1X! Q! 6DEDQ?p! Q_X!
#33>,prr'14X1-=rQEXTTcErML4<'4*=,QQEQEEQ_X!

SDDV! @1-!&K<4*)!CL,1J[!&M'X!5K)*4!q),#4%[!)*'!O1#'!q)%')*!&#%)'!7)%)'[!v"#$!5JJ$+34($*$,,!1J!H10GP1,3!q1L,4*=!
A$,4=*!"10)-',!7L,3)4*)M<$!H4(4*=!4*!O)<)/,4)p!&!2$(4$0!1J!3#$!2L%)#!O$,-)!2)./)3!B-1=-)%%$[w!ACF1!+O$@+"<+
!"'<$#$'D$%!QET!6DEQU?p!EFEQT[!#33>,prr'14X1-=rQEXQE\Qr%)3$++1*JrDEQUQETEFEQTX!

SDTV! bL[!R$,#$*[!O)-34*!h-/)*3[!&*'-$0!"1<)*'[!C1*=!q$[!)*'!h1!P#$*X!92$=$*$-)34*=!3-)'4341*p!5%>10$-4*=!-L-)<!
-$(43)<4K)341*! 3#-1L=#! H4! +L<3L-$! )*'! =-$$*! 4*J-),3-L+3L-$! 4*! )! '$,4=*! +),$! ,3L'/! 1J! CL<1*=! (4<<)=$[! q)4*)*[!
P#4*)X9!;"-#',4+"<+!/)'$%$+C#D/).$D.-#$+,'(+I#@,')%3 !6DEDF?X!#33>,prr'14X1-=rQEXTecDDrN+)LXQTEFX!
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SDFV! B)=$[! O)33#$0! fX[! f1)**$! 5X! O+R$*K4$[! B)3-4+.! OX! h1,,L/3[! a,)M$<<$! h1L3-1*[! ")%%/! PX! q1JJ%)**[! P/*3#4)! AX!
OL<-10[! H)-4,,)! 7#)%,$$-! $3! )<X! 9"#$! B2a7O&! DEDE! ,3)3$%$*3p! )*! L>')3$'! =L4'$<4*$! J1-! -$>1-34*=! ,/,3$%)34+!
-$(4$0,X9!@3H!TUD!6DEDQ?X!#33>,prr'14X1-=rQEXQQTerM%NX*UQX!

SD\V! q4')<=1!^)%M-)*1[!2)|<!m4*4+41[!P$<$*$!hX!O4<)*$,[!;J$<4)!BY-$K!O1*3$-1[!P)-<1,!O$,3)*K)G2)%}*[!HL+),!;,3)4K)!
@$I)-! h1<4()-[! A)(4'! P1M$~)! H11-[! 21M$-31! `)<1! `)-+Z)! k<1-$,! A$! m•<=)K[! )*'! h$*N)%4*! PL.$-X! 9&! ,L,3)4*)M<$!
>-1>1,)<!J1-!)!+L<3L-)<!#$-43)=$!'$+<)-)341*!4*!$+L)'1-p!($-*)+L<)-!#1L,4*=!1J!B1-31(4$N1X9!?-%.,)',@)4).8!Q\[!*1X!D!
6DEDT?p!QQQ\X!#33>,prr'14X1-=rQEXTTcEr,LQ\E\FQDTX!

SDeV! 24,34{!"-)N.1(4{[!f$<$*)[!&<$.,)*'-)!O4<1()*1(4{[!)*'!&*)!@4.$K4{X!92$>-1=-)%%4*=!%1'$-*4,3!#$-43)=$p!5*#)*+4*=!
,1+4)<!0$<<M$4*=!M/!()<L$GM),$'!>-1=-)%%4*=!)>>-1)+#!4*!)-+#43$+3L-)<!'$,4=*X9!?-%.,)',@)4).8!QT[!*1X!Qc!6DEDQ?p!
QQQQQX!#33>,prr'14X1-=rQEXTTcEr,LQTQcQQQQQX!
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