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(

R&,6!658+,($! ?(8#656! ($! +&5!5$<,-($/5$+'3! 8&-'8+5-,6+,86! (?!5::-566K'9! 65-<,85! -F&EH2!
2'8+(-61+8-(#7&'K&,8&1+&59!, $?3#5$85!2-, <5 )22, B85,$7!bCON& +!,6!1+&5!,/:'8+!(?1+&516:'+,'3!
5$<,-($/5$+!(?!5::-566K'9!65-<,85!'-5'6! ($!2-,<,$71 2"+, THRES5!65+! (?1-5<,5K5216+#2,56!'$2! +&5,-!
4591 ++- 1#+56!,616#//-,.52! $IR'135/E>

|

! "#$.°/o,8&

<=>)"11_ (-1"); "0 (@) )" ()l
73L7 73L/1 73L71  0)4*IP1*3$*3 0)4*IP1*3$*3
<1+)341*
Q  &R)4/B.+ @1-3# &*)</KS! 3#$! L)=$! >)33%-*! I"#$!)($-)=$!"0$<<!34%$! 1! ($#4+<$,14*] $-(4+$
AQTWY  &%$-4+)! $1>-$,,0)/ |, $-(4+$1)-$),X 4,1)>>-114%)3$</! M$30$$* QF!)*' DF1%4*L3$,
W*43$'! >)-.4*%=1")341*! ()-4%,! M/! ($#4+<$! 3/>$X! A)/:
73)3$)

12



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

>)-4%= 34%$,! )-$! 4=*4J4+)*3</! #1-3%-!
*A=#334%$!>)-.4*=134%% X

D BY-$B+$MEL-1>$!  &*)</K$'13#3$1)+4<434%,!>-1(4'$"'M "#$!%)4*1J)+4<4343$,113J%-$'1)3!-$,31)-$),1)*"!, $-
¥ 121%I1G B1<)*'!l )-$),! ) [ $-(4+F! )-$),! 1*! B1<4 #)-$),! 4*+<L'$!-$,3-11%,[! =),!,3)341*[! #1>[!)*
0)-3Z*['e\WV $1>-$,,0)/ ! ¥ 3#S! '4,3)*+$,! +)I$, XI51+$,,4($!'4,3)*+$,IM$30$$*!, $-(4+$)-$),!

M$30$$*13#$%X *131+1*L+4($!31"-4($-,]1-$,3!)*'1'-4(4*=1,)I$3IX

T MN<$+.43.+ 5L-1>$! "#$! >)>$-1 $I><1-$,! #10! 31! L,$! "ab#$*! '$3%$-%4*4*=! -$,3! )-$)! ,3)*)-[! 43! 4,

409 VY H43#L)*4")3)M),$,! 31! '$3$-%4*$! 3#$! 1>34*$+8$, )-/! 31! +1*,4'$-1 ) +1%>-$#$*,4($! ,$3! !
<1+)341*131-1,$-(4+$")-$), X"a7!l+) J)+31-,! 4*+<L'4*=! -1)" L)=3[! ,L--1L*4*
+1%M4*$'l 043#! ,>)34)<! *3)I! $*(4-1*%$*3[)*')++$,,4M4<43/X
4'$*34J/! 3#$! M$,3! )*'1 %1,3! $3J4
<1+)341*131-1-$,31)-$),X

F O+&-3#L$.-@1-3#! "#$! 3L $I><1-$,! 3#3$! I)+317%-(4+9")-9),!><)/)+-L+4)<!-1<$!4*)<<$(4)34*
,4@9c\ &%$-4+)! 4* <L $*+4*=I13#S$1J-SdL$*+/113")++2)34=L$)*'|-$' L +4*=13#$!-)3$!1J!-$<)3$') ++4'$*

W*433$"  4*1-$<)341*131!-$,31)-3),X
73)3%!

\! 2$/*$-15.+ 5L-1>8! "#$! 3L/ >-4%)-4</! J1+L,$,! 1*! 3b43#4*1) QB4<1%$33$-!-)*=$!)I3$k-3,,0)/ !-$,3

AN W*43$! ><)¥*4*[1 <)/1L3[!)*'1 1>34%4K)341)-$),[! 3#$! -)3$! 1J! 3-)JJ4+! )++4'$*3,! ,4=*4]:
R4*="194 -$,3!)-$),1)*'1-1)",4'$!>)-.4*=1<13 X! '$+-$),$,X!

el fL*=1$.+,4D &,4)! "#$! $3I$+3! 10! 4*,3)<<$' )LI4<4)- &LI4<4)-/! -$,3! )-$),! +)*! -$'L+$! J)34EH<)3$

N R1-$) )-$),! 1% -$'L+4*=] J)34=LG$<)3$ 3-)JI4+)++4'$*3,IM/1)>>-114%)3$</IQFgX
-4(4*=1)++4'$*3 X
u hL** S+, @1-3#  "#3!  >)>$-1  >-4%)-4</!  *)</K"-)II4+] )++4'$*3,! 4*(1<(4*=! J)34=L$'l +1%%
DV &%$-4+))++4'$*3,!  4*(A<(4*=! +1%%$- ($H#4+<P! -4($-,! )-$! %1-$! <4.$</! 31! 1++L-! 1*
W*43$'  ($#4+<$!'-4($-,! +)L,$" M/! J)34=L¢%,$=%%$*3,! DE! .4<1%$3%-,! 1-! %1-$!)0)/! J-1%!
73)3%  '-10,4*$, X! )-$), X! "#$,$! )++4'$*3,! )-$! )<, 1! %1-$! <4.$</
#)>>F*11*1>)-1-1)' [1),10$<<!),'L-4*=1*4=#334%
PLx-A-1yE L-J)+$,X

a R1<1'4* )N5L-1>$! &*)</K$! 3#$! +L--$*3! ,3)3%! 1! ,$- A-4($-,! )*'! >),,$*=$-,! >-41-434K$! J)+31-,! ,L+#
)* ! HA43#L)*4)-$),! 4*! H43#L)*4)! )*1 >-1(4'4,)I$3/[! +1*($*4$*+$[! )*'! ,$-(4+$! dL)<43/! O#:
h$-3L<4$ki 1>34%4K)341*! L==$,341* X ,$<$+34*=1-$,3!)-$),X
FEBY

c! b4$,K)j)!I$.+5L-1>$! "#$! 3L/ ))</KS'! 3#S! )+1L,34"#$! <)+.113!*14,$! M)--43-! %3$),L-$,! -$,L<3,! 4*!
L4QFQY B1<)*'!  $%(4-1*%$*3! 1J! -$,3! )-$),! )<1**14 $!<$($<,!14*1>)-.4*=1<13,[1)JI$+34*=I3#$!-$

$1>-$,,0)/ X )*1-$,31131"-4($-,1)*"1 13#$-14*'4(4'L)<, X

QE Bl<4)¥ | 5L-1>8 "#3!'4,+L,,41*1>-4%)-4</')"-$,,$,3#IK-$4=#3!"-4($-, #)($"'4JI4+L<3/1J4* 4*=1>)- . 4*=I |
B1<4).1()! 4, L$! 17! 4% L IJA+4$*3! >)-.4%=] +)>'L-4*=! >$).! *4=#334%$! #1L-[! <$)'4*=! 31! 4--$
FDVv J1-13-$4=#31($#4+<$,14*15-1>8X  -$,3! )*'! '$+-8),$' 01-.! $II4+4$*+/X! "#$! <)+.!1

)'$dL)3$!-$,31)*1,)I$3/1J)+4<4343,14*1%)*/1 >)- <
)-$),! +)L,$,! -4($-,! 31! M$! +1*+3$-*$' )M1L3! 3¢
)JS3/MN)*1+1%J1-311J13#$,$!<1+)341* X

QO 7%)'$.+,4 f)>)* | &*)</K$! 3#$! J)+31-,! '$3$-%4*4*=!"-L+.1 >)-.4*=] 34%$,! )-$! <1*=$-!),! 3#$/! )>>-1)

FTV >)-.4*=] <14)341*1 ¥ 'L-)341*,! J13#$4-1'$,34*)341* X! "#$! >-$,$*+$!1J!-$,3)L-)*3,!
3-L+.,11*1$1>-$,,0)/ X H1>[1),10$<<!),13#SI*L%MS-1 10! >)-.4*=] >)+$ !
3-L+.,)*13-)4<$-,[1)-$!4%>1-3)*310)+31-,14*J<L$
>)-.4*=1"'L-)341*X! A-4($-,! 3$*'1 31! >)-.1 4*1 J)%4

<1+)341%,X

QD A4*=$.+,4D &,4)!P#4*&*! 1>34%4K)341* %1'$<! J1-! ><&'$dL)3$! 3-L+.! >)-.4*=l >)+$,! )3!$I>-$,,0)/
FH\n $1>-$,,0)/ !3-L+.! ,$-(4+$!)-9),! 0), ,5-(4+3! )-$),! )-$! +-L+4)<! J1-! )<<$(4)34*=! "

$,3)M<4 #E'X J)34=LEX!"#4,1*$$' +)*I MPB! %$3! 3#-1L=#!)!*1*<
1>34%4K)341*1%1'$<1J1-1><)**4*=13-L+.1,$-(4+

$* L-4*=1 | JJ4+4$*31>)-.4*=1J1-1'-4($-, X
QT P#S)* | @1-3#! "#3! 3L/ >-4%)-4</! ))</K$,! 3ta*+-$),4*=13#3$!313)<!-$,3!34%3$!)*'13#S*L %M S$-!

A4S &9%6$-4+)! 4%>)+31 1! +1%9%$-+4)<! 3-L+.1 -M-$).,! +)* $II$+34($</! -$'L+$! 3#$! -4,.1 171 )€
W43 -$,31>)33$-%,1141-4(4*=1)I$3IX  -$<)3$1)++4'$*3IX
73)3$)
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QF h)l-).3)! $-@1-3#1 "#$!,3L/1 J1+L,$,! 1* )*)</KA*=] )*I W34<AKA*=! 0$4=H ,3)341* | +)*| #$<>! )<<$
AQFEN  &9%6$-4+)!>-1(4'4%=] 4%>-1($%$*3! L==$,34,#1-3)=$! 1J! 3-L+.!| >)-.4*=1 >)+$ X! A-4($-! *
W#43$! J1-13-L+.15)-.4*=14, L$, 14*k<1-4)X )++L-)3$! 4*J1-%)341% 31! <1+)3$! >-4()3$! >

73)3$) J)+4<434$,X
QU by*=l )* | & 4)IPH#A*"#$! >)>$-1 >-4%)-4</! 4%($,34=)3$,|P1*34*L1L,! -4(4*=! 34%$! $I+$$4*=! D! #
BSASH 4%>)+311J1+1*34*L 1L, I-4(4*=134% ,4=*4J4+)*3</! )JI$+3,! -4($-]! )33$*3414]! -§

-$,31 >$-41,1 1% 3Bl 44 >SS, LMNS+34($10)34=LI<$($<, X! "#l<1*
>$-J1-%)*+$! 11 +1%9%$-+4)<! €-4(4*=! 34%$[! 3#$! <1*=$-| 3HS! -$+1($-/! >
'4,3)*+$IML,I'-4($-, X -$dL4-$'X

|

W:;-566K'9165-<,85!"-5'6!'-512'8,3,+,56!3(8'+52!'3($76,25! 5:;-566K'96)! 256, 7$52! +(1;-(<,25! -56+!
'$21/', $+5$'$85!65-<,85612(-2-,<5-6'$2!;'665$75- BB ®R&59!(?25-I'-'$75!(?1'/5$,+,58,$83#2,$7!
-4,$7)12,$,$7)!-56+-((/6)!'$21<5&,835!(-18'-7(18&58H6(16#:;(-+16'25!6+(;;,$7!'$2!-58(<5-9! 2-(/!

?'+, 7THBS®>IU'+, 7#52!'$216355;9!12-,<5-6#+,3,.51+&565!'-5'6!'616'?5!6+(;;,$7!;(,$+6!+(I-56+!'$2!-58(<5-!
BDIDRES5!65-<,85'15$<,-($/58+!,6!+&5-52(-5!8-,+,8'312(-1/55+,$711'6,8!$5526)1-56+ (-, $7!'++5$+,($)!
'$21'335<,'+,$712-,<5-1?'+, TBEID>!

W::-566K'9165-<,85!-5'618'$115!83'66,?,52!1'652!($! 1#,32,$7!'-5')!+-'2?,81<(3#/5)1'$2!58($(/,8!
?'8+(-6!8ID>!R&59!'-5!/',$39!2,<,252!,$+(165-<,85!'-5'6!'$2!-56+!'-5'6)!K,+&!65-<,85!'-5'6! (??5-,$7!"!
K,25-1-'$75!(?165-<,856)!K&,35!-56+!'-5'6!;-(<,25!1'6,8!;"-4,$7!'$2!-56+-((/6!BCID>IR&5!65358+,($! (?!
65-<,85!'-5'13(8'+,($6!8($6,25-6!?'8+(-6!6#8&!'6!;(3,89)! 5G#T6)!-('2!6'?5+9)!'$2!$5'-19! $'+#-'3!
'$218#3+#-'31&5-,+' 7B H!

b56+!'$21-58(<5-91?-(/12- <5-1?'+ T#5!-51;- ['-9124#$8+,($6!(?165-<,85!'-5'6IBOLBS, 56!,$2,8'+56!
+&H42-,<,$718($+, SH(HOEBY-1/(-51+&'$I+K (1&(#-616,7$,7,8'$+39!,/;'8+612-,<5-6[I'++5$+, (5! GRK 6!
-5'8+,($1+,/5)IK,+&H+&5-5X#,-521-56+(-"+,($1+,/5,$8-5'6,$7!'612-,<,$71+,/5!5:+5$26 IBCFD>1*+1+&,61;(,$+
2-,<5-61$552!+(1-58#;5-'+5!,$!65-<,85!'-5'6!1+(I'<(,2!;-(135/6"'$2!'88,25$+6!8'#652!119!12-, <, $7!?'+, 7#5>!
W/;,-,8'316+#2,56!&'<5! ?(#$2!'6+-($7!8(--53'+,($! 15+K55%$!5:;-566K'9!65-<,85!'-5'6!'$2!'88,25$+6!
8'#65211917'+ T#5> 1@ 8*-+ &4&1)BEHD(2535218-'6&!(88#--5$85!'6 ' 2#$8+, ($1(?12,6+'$85!+(165-<,85!
'-5'6!'$2!?(#$2!"16+-($7!-53'+,($6&,;|6#7756+,$7!+&'+!;-(:,/,+9!8'$!-52#85! ?'+, 7#5!'$218-'6 &! - '+ 56>
b($5$!%&)BOHDS; (-+521+&'+17?'+, 7TH%H3'+5218-'6&5612583,$5!($!-('2!657/5$+6!83(65-+(1-56+!'-5'6)!
K,+&!+&5152?758+12 /.$,6&,$7!'612,6+'$85!,$8-5'656)!8(--(1(-'+,$7! @8*-+&#-15+Y $HIBGRI%-5")!
gHSTY&S)BCOD! , $<56+,7'+521+&5!-(35! (?!'#:,3,'-9! -5/ B5-1 -56+1 2'8,3,+,561 3(8'+52! 15+K55$!
3'-75-18($<5%+,($'3!-56+!"-5),%! +&BZ(-5'$! 5:;-566K'9! 696+5/! ,$!-52#8,$7!'88,25$+6! 8'#652! 19!
?'+,7#5!12-, <, $7)!1 ?,$2,$7! +&'+! '#:,3,'-9! -56+! '-5'6! 8(#32! -52#85! +-'??,8!'88,25%+6! 8'#652! 19! 2-,<,$"
2"+, 7#51191'L (#+! COM>! f#$88.$)(BELD!5:;3(-52!'88,25$+6!,$<(3<,$7!8(//5-8,'3! 2-,<5-6!,$!+&5!VVO*)!
!+, 8#3'-391 +&(65! 8'#6521 19! 7'+, 7#5! (-1 6355;,$566)! 2,$2,$7! +&'+!'88,25$+6! ,$<(3<,$7! ?'+,7#5! 2- <,
'1($718(//5-8,'31<5&,83561+5$21+(1(88#-1/(-51+&'$IEF14,3(/5+5-617-(/1-56+!-5'6'$2!"-517 5$5-'339!
/(-5'65<5-5>1

R&5!6:'+,'318($?, 7#-'+,($!'$2!'/5$,+,56! (?165-<,85!'-5'616&"; 51+ &5 X#'3,+9! (?NBG$F! 5:;5-+!
'66566/5$+6)! Z(3(2,$64'h'1 '$2! f5-+#3,5%i! BOFD! ?(#$2! +&'+! 6'25+9! '$2! 8($<5$,5$85! -5! +&5! /(6+!
<'3H52) ' ++-, 1#+56! K&5$! 8&((6,$7! K&5-5! +(! B3FSH %&$ED®!'36(! 2(#$2! +&'+! +&5! :-565$85! (?!
-56+'#-'$+6!'$2!6&(;6!,$!65-<,85!'-5'6!,6!'$! /;(-+'$+! ?2'8+(-! ,$! 2-,<5-6[!258,6,($6! +(! 6+(;! '$2! +&5!
24"+, ($1 (21 +&5,-16+'9>IN,56. TH&SIBD D5 (-+521 +&'+)!, $! +&5!'165$85! (2! $(,65! 1'--,5-6)! :'-4,$7!
'-5'615:;5-,5$85!535<'+52!$(,65!35<536!+&'+!257-'25!-56+!X#'3,+9>

A'-4,$71256,7%$56;58,'339!?2(-1+-#94@ ' ;5-6,6+58+!;3'$$,$7!;-, (-, HBDOB8'#65! +-#84!;'-4,$7!
(88#;,56!6#16+'$+,'316;'85)!65-<F851;3'$$,$7!/#6+! (;+,/,.5!8'8,+9!'$2!'22-566!;-4,$7  P-5'l
6'?5+916(1+&+12- <5-618'$1-56+12#339!'$ 2| ERIBHAD>IA'-4,$716;'856!'$21+&5!(<5-'3316; +,'313'9 (#+!
8'$1'36(115!'--'$752!-'+,($'339!'88(-2,$7!+(1+&5!;'-4,$71 2#-"+,($!'$2!+, /51 (?1< - (#6!<5&,83561B>!
U#-+8&5-/(-5)! +&5! ,$+57-"+,($! (?! <-,(#6! 65-<,85! 2'8,3,+,56! '$2! 2#$8+,($6! '$2! +&5! ,$+533,759
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['$'75/5%+! (?!5:;-566K'9! 65-<,85!'-5'6! 8'$! 52?58+,<539! 5$&'$85! +&5!5272,8,5$89! (?! 65-<,85!'-5'6)!
-(<,2,$7!15++5-1-56+! ?(-12- <5-6!/BO@H9$5!%&S$)BCGD! ?(#$2! +&'+!'3+&(#7&! 6(/5! 5:;-566K'9!
65-<,85!'-5'6!&'<5!"17((2!5??58+! ($!-52#8,$7!2-,<,$7! ?'+,7#5!'88,25%+6)! +&5!,/;'8+! (?! (+&5-165-<,85!
'-5'6!<'-,56)!'$21+&59!,$?25--52!+&'+!+&565!2,2?5-5$856!/,7&+!15!-53'+521 +(1+&5! '++-'8+,<5$566! (?!
65-<,85!'-5'§!+&5!2,6+'$85!+(1+&5!256+,$'+,($)!'$21+&5!16#--(#$2,$7158<,-($/5+!(?!+&5!65-<,85!'-5'6>!
R&5-52(-5)1+f+-'8+!/(-512-,<5-6)15:;-566K'9!65-<,85!'-5'6!8'$!,/;-(<5!+&5!X#'3,+9!(?!+&5,-16;'+,'3!
5$<,-($/5$+)!5$8(#-'75!/(-5!2-5X#5$+1-56+!1-5'46)!'$2!18'+5-1+(I<"-, (#6!1'6,8!$5526!6#8&!'6!$";;,$7)!
K'34,$7)!2,$,$7)!-57#53,$7)!'$2!<5&,835!/',$+53' &350 D>!f9!5:+5$2,$7!2-,<5-6[!-56+! 2#-'+,($6)!
+&565!,/;-(<5/5$+6!1&53;1-52#85!+&5!-,64!(?1'88,25%$+6!8'#652119!?' G JAGBD !

e<5-'33)! 5:,6+,$7! -565'-8&! 8($85%+-'+56! ($! P#BE7! (;+/,.'+,($ ! BEOD)1'6,8! $5526!
'66566/5$+! BCG)OJD)! '$2! ,$?-'6+-#8+#-5! -58(//5$2'+,($6! B@#B&! (?! +&,6! K(-8/;8'6,.56!
5$7,$55-,$7! 6(3#+,(¥61-53,56! ($! ,$+5-<,5K6! '$2! 2568-,;+,<5! '88(#$+6! K,+&! 3,/,+52! X#'$+,+'+,<5!
5<,25%$83>N&,35! 65<5-'3! 6+#2,56! '66(8,'+5! -56+! '-5'6! K,+&! -52#852! RI3MR! 8-'6&36
BCF)CO)EBPH)P5K!,6(3'+5!+&5!6;58,?,8!6;B$3,-($/55+'312'8+(-61+&'+16#;;(-+!?'+,7#5!-58(<59
@ (-5(<5-)!W$73 BB 7#' 75! 6+#2,56!'-518($85%+-'+52! ! Wi-(;5!'$2! +&5! V$,+52!0+'+56)! K, +&! 6(/5!
K(-4!,$!0(#+&!Z(-5''$2!1=&,$'\17,<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!+(115!+56+52!BGLD>

*$6K5-1+(IbcCi56+,$7!'+15::-566K'9165-<,85!-5'6!,6!'$!52258+,<5!K'91+(1'335<,'+512- <5-12'+ 7#5!
'$2!1-52#85!?'+, 7#B53'+5218-'68&3BCO) EEHOHDRES5!65-<,85'15%<,-($/5$+!;3'96!'18-#8,'3!-(35"!
K53256,7$52! 6;'+,'3! 8($?, 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! '+ } 61885 6!
6'25+9!'$2!8($<5%$,5$85!BIFI&96,8'3!7'8+(-6!6#8&!"6!$(,65!BOCD)!K&,35!5$6#-,$7!"25X#'+5!;'-4,$7!
8','8,+9!'$21?'8,3+,56!2(-12,2?25-5$+!<5&,835!+9;56! 6(! +&'+! 3'84! (?!6;'85! 2(56! $(+! 25+5-! 2-,<5-6! ?-(/
6+(;;,$7!+(1-56+'BOE)OOD>

IY$!8($83#6,($)!-56+,$7!'+!5:;-566K'9!65-<,85!'-5'6!,6!'$15?2?258+,<5!K'9!(?I'335<,'+,$7!2-,<5-1?'+, 7#5
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5(0<L)341*  -$,31-)34($*$,,!
0L$,341*%)4-$p>)-34)<</1%%$'4)3
B$-+34($'! 3#$-$<)341* #4:
2$,31-)34($!  M$30$$*!(4,L)<!
B13$*34)<!6B2>-$J$-$*+$!)*'!
>$-+$4($"
-$,31-)34($!
>13$*34)<!6B2B
P1#$-$*+$[!
+1%><$143/[1)*"!
%/,3%-1043#4*!
4,L)<!
>-$J$-$*+8$,!
'4-$+3</11-!
4%'4-$+3</!
4*J<L$*+$!B2B!
3t-1L=#!
>$-+$4($'!




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

-$,31-)34($*3,,[!
0#4<$!<$=4M4<
"1$,1*131#)($N)!
A=*4J4+)*314%>
1*1-$,31-)34($!
>13$*34)

|
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2,52 +&'+! $8(-(-+,$7! 1,(/(-:&,8! (-! ?-'8+3! :'++5-$6! ,$+(! 65-<,85! 7'8,3,+,56! 5$&'$856! :3'85!
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5:;5-,5$856!'$2!?'/,3,'-,+9!K,+&! +&5!685%5)! ;(6,+,<539! ,$?3#5$8,$7!;3'85! '++'8&/5%+>! U(-! 5:'/;35)!
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' 11L61+(1,$+57-+5145018($+5$+17-(/12,275-5$+12,5326!1+(1'22-566!+&5!/" $IX#56+,($6! (?!+&,6!;;5->!
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POD1 POD2 POD3 POD1

The effect of attention restoration is
influenced by multiple factors including
environmental characteristics (objective fatigue, thereby reducing fatigue-induced
features and subjective perceptions), idents; optimal service area planning
social contexts, and individual should focus on spatial configuration
differences; path analysis is required to (such as restaurants and shops), facilities
identify the specific pathways between (such as parking and service facilities),
environmental features and attention and the overall spatial perception of users
restoration, thereby more effectively (such as safety and convenience) to
pinpointing envir alel s that h the restorative environment.
facilitate restorative effects.

Resting at expressway service areas is an
effective means of alleviating driver
fatigue, thereby reducing fatigue-induced
accidents; optimal service area planning
should focus on spatial configuration
(such as restaurants and shops), facilities
(such as parking and service facilities),
and the overall spatial perception of users
(such as safety and convenience) to
enhance the restorative environment.

The construction of a restorative
environment should initially integrate
literature data, user surveys, and expert
interviews to determine spatial
environmental indicators for the
scenario, and establish a path model
linking these indicators with restorative
effects, identify key restorative
characteristics within the scenario, and
finally validate these through
experiments to establish specific causal
relationships.

Resting at expressway service areasis an
effective means of alleviating driver

Levell

v

A v
POD4 POD5 POD6

Combining user interviews, expert By integrating user interviews, expert When planning Expressway Service

Level 2

feedback, and the characteristics of
Expressway Service Areas, establish
environmental characteristic
measurement indicators and analyze
their path relationships with restorative
effects to identify key restorative
characteristics within ESAs, and validate
these through experiments to establish
causal relationships.

feedback, and scenario characteristics,
establish environmental characteristic
measurement indicators and create path
relationships with restorative effects,
considering the roles of mediating factors
such as perception, social, and individual
differences, to identify environmental
characteristics that aid in restorative
effects, and subsequently validate these
through experiments to establish causal

Areas, it is essential to analyze their
environmental characteristics and
incorporate mediating factors such as
perception, social, and individual
differences. Conduct path analysis
between these factors and attention
restoration to establish a restorative
environment model for ESAs, enabling
fatigued drivers to achieve more effective
rest through ESAs.

relationships.
v v
POD7 poD8

Combining user interviews, expert feedback,
and the characteristics of Expressway Service

Combining user interviews, expert feedback,
and the characteristics of Expressway Service
Areas establish environmental characteristic
measurement indicators for ESAs, incorporating

Areas, establish environmental characteristic
measurement indicators for ESAs; by fully

2 considering mediating factors such as mediating factors such as individual, social, and
() individual, social, and environmental environmental perceptions, and analyze the
> perceptions, develop a path model linking path relationships with attention restoration to
[} these with restorative effects, identify key identify and validate key restorative
-l restorative characteristics within the scenario, characteristics within ESAs, thereby facilitating

and validate these through experiments to more effective rest for fatigued drivers.
establish causal relationships.
v
POD9
Planning for Expressway Service Areas can begin by integrating user interviews, expert

: feedback, and ESA characteristics to establish environmental characteristic measurement
@ indicators for ESAs, and by thoroughly considering mediating factors such as individual,
> social, and environmental perceptions, analyze the relationships between these factors
3 and attention restoration effects to identify environmental characteristics within ESAs that

facilitate attention restoration, ultimately validating these through experiments to enable
more effective rest for fatigued drivers.
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