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Abstract

Due to global warming, increasing greenhouse gas emissions, and people's
dependence on private cars, the need for more attention from urban experts to the
impact of urban form indicators and economic and social indicators on energy
consumption and traffic behaviors of citizens, becomes more critical than before
Among these, the city form with indicators such as density, mixed land-use, design,
distance to public transportation, and distance to the city center is one of the most
important determining factors in the travel patterns of residents. The present study is
applied research with 1000 sample volumes to investigate the relationship between
city form indicators and socio-economic indicators as well as household travel
behavior on the distance between household travel and VKT in the traffic areas of
Qazvin city. In this study, statistical methods of Pearson correlation and multivariate
regression have been used. The analysis results indicate that the variables of city
form and socio-economic variables, and household travel behavior affect the
distance traveled by private car up to 23%, the distance traveled by the family up to
33%, and the working distance of households up to 17%. In this study, the distance
to the city center (with a beta coefficient of 0.217) is the most essential variable of
city form affecting the amount of VKT, and the factor of vehicle ownership (with a
beta coefficient of 0.243) is the most influential economic variables on the amount of
VKT.

Keywords: Sustainable Development, City Form, Travel Distance, Vehicle
Kilometer Travel, Qazvin City

* Corresponding Author: salaripour@guilan.ac.ir

How to Cite: Ghorbani, F., Salaripour, A(2022). Investigating the relationship between urban
form and energy consumption in urban settlements (Case study: Qazvin city). Journal of
Urban and Regional Development Planning, 7 (20). 115-143.

Accepted: 19/12/2021  Received: 11/5/2022 Original

ISSN: 2476-5864

eISSN: 2476-6402



LYY

'JU

VE /AT sl s

Sk b

ARERVAVARTE:

ISSN: 2476-5864

eISSN: 2476-6402

ladlais 56 b daw 55 (S 33 3400 1 anlihed
ISR SR ISP DRIV PICH PR

urdp.atu.ac.ir
DOI: dx.doi.org/10.22054/urdp.2022.65476.1406

30 G5Pl Dpan 9 S yeh P8 o LU g
S yals (SolKi gk
(2959 50 153 90 4xdli)

Ol el ey NS o8l (5 g (5 33 y20b p Lyl ol yIS7 Sl S abl

Ol ey (NS oils (6 g5 (651 y40b 1 L skul * s sl ST e

s AS>

SKimils 3 SIS W38 el Ol 03530505 IRl 5 o 0,5 048 05 Lgy 4 e b
A4 s O by (VU (5,88 Graatie a5 ps)) cemind S350 4 313
Sl sy 5 65 e p el —gslabl st 5 b p b gl el
LW o515 O alaa i b gl o3 Obe ol 03 350 (adeia il b O 4
oilS s Jal 35 o St S S S 0 6ol pa g JE s e b alols (b i )
sased g Voot bs 62,8 Gl tags 85 0 Sl G Ll oSl i g S s
2P A 58, 5 el - oolal gla e Lh 5 (5 45 08 Sla el BT (o) 2 ) skt
s ol 3 el ektiplnil 53 e (S5 (g e 53 VKT 5 5l i alools 0150
oS Dl s g5 ol o3zl o ite o O 85 5 Oy (Srer (5bT (sla 25, )
2 hes3 TG IS i b 5 el - bl Gla e 5 6 p b Slasite & ol
Wosgdo b g Il i ahols Ol oo y3 YT B ¢ puaded (655355 Lo g5 0dd b Cdlaws Ol
oo L) b S0 b oalol Ltagh cpl us B 00 bylsls )8 Law alol , dw)s
B oo L) o i Ay S8l Jule 5 VKT Olis 2 o8 3 e o ipee C/YIVel

A2 oo VKT Ofes s s5lasl iz o 5 550 (/YFY

C30355 bow g ol u;h Cdlus Ol e ¢ o alols (g b r_}.e Ol ana g ilaeily LY

PRI A ol

salaripour@guilan.ac.ir :J swe odiw 5 *

1. Vehicle Kilometer Travel



MY | el y GU8 i bl e 9 64 p 2 o b)) (o) 2

PRV
(Dledst ahe 1 g laaastls 4 5L (153 o g (6 bl Comer 3L5l 5 587 5
Ao y3 OF (YVF Jlu s el odss 8 i (6550 4 55 amins 5 oly w5 s o
9 Y00 Jla U 4S 555 0 U515 L5 8 o S 6 Gble s Olgr Cume
sler sl 655! ()LP;M 394> s ¢ % (United Nations, 2014) &b il530 Ao s
Lins e 1S5 1y Olgr Ol a5l s B0 Lo i 5 S o o e |
G S a8 Cul o ds 3 das &los 78 5 sba, (UN-Habitat, Energy, 2016)
23 S o0 30 i Slllas a BTl (5,6 (55 S0 Sl ootr ol
(Wang & Li, 2017) Llesls glas |y J&s fom 5 Olaxstl 23w 53 (85 51 o e

D) &5 e s 5B Syl e p b cdoie Jho OloSl 1S b
O e (Kwsad S Sl gy (Mitchell, 2005) dib o Gl drm 5 4 olaws
O s ol et L 588 55 GbLia b (gla,eh 3505 5 5m 5 (6531 O3 s 5 e o1
P P R N él”; (Zhao et al, 2017) L5515 5 55 Oblar 45 S (§ i (S5 5!
AR (65 51 SLols 4 ol (5 48 slasd S bl o855 (s 5 e
3 8ee 6l S b 5 8551 S gt S (Saugls b dlaly 53 035 54 a3 oo
DLl (ol 31 2 YU e Lo Lol o (651 (slaa Y i oSl 5 (550 5V
Al 5l Sl gt o1k 5 (s ol plli 5500150 (Fonseca, 2016) Ak o
ﬁgd@@b\ﬁ\@&jgg}ﬁw@)sum@)L&je‘q-:jgu)é&i
s Colal gy S o i 4 U L5l 4 )L 5 penn (Salen 15 T 5 48,55 551,
Al S gl )3 (6551 B e S o

suias HLasl eazin ol Il s O ol o Ml slasly eade oLl
Sl b e an s 55 0T 3 SLasl iy Ol jpe 41 e il (5145187 (sla 38
Sl Slag b & AL 0T J gl Jomoly &5 sy oo i 40 ol ol ool 5L OT

Laod VT HLasl 5 (65 50 0 mmn s 0L LS50 L 51 (g dan 5 sla g, 108 vl



VEON Gl oY ajwcr:.udue(uw)s\&szﬂ&wy'éﬁ)uﬁﬁmw | VA

203 78 5 p S etn o3 (OVAY o3 (1) L ps ity olisol 350
Sls 5 g8 0 Bl 5o T e ol gl Il JB 5 Jam 55 w5590 ¢ g0 50
s o p 0> it 68 g axbls SaSS b blize il gy i 585 5 o 51 4
S 55 ol e 5, oml3l e liS o SU e sl 4 Saals 0T ameiys 5 i
el L o SalS” K u

Wl s S s 53 el 8 G 7 558 e 5 S I S
e 5 Sl JSia ol Y5 5l 5 Sleys el e ls) slacs ST S s
SLasys s Aol i 3355 o g (grgee JEip Jam 5 ST 683 0 e
Gble pls 5l U287 By op F F e el ol g Cogiom 5 g S pm 4 sdata il
L ol g 5o wlel ol o dle Gl cad (595555 5l eslina J:Ja‘fct_,l.:
S b5 5 (olaz| - (3Ll Lo sine 5 (s s p 3 B gy slaat i ()
Liluy bow g ol b aob gla asls LUyl ) e bl ol 5 mw g
O_i‘?EOQEJJ}.J}—.&&‘}ﬁ&)};ﬂ_{;).})‘jupMu)kfbh:4.:13.3
1345 adeia OV G

€25l ol Jon gl (Sousls Ol » 6 ST e 548 ¢ olnl ®

?MJLSG‘)‘];J;EC.DJ‘)L;j)c.}L:g:LQ‘J{&WQ\J':A"J&L;MCAJ;JL&J'

5 Flarl Dl sas 5 6,48 p 3 o) 5 50 s Sal ;5 il plus™

SUsL bl (6 2t ST (6551 3 man L2lS 53 G155 e (0I5 4 (g3LaBl

s Sl
a ) Il ame 5 Slea Slasl Sl mews S (6 g SoILL Cow Sl adle o
G Dbl are g die) 55 Dlesdse (p Sage S (S Tl 3ls ol s

4y 4al3l 53 ol (633 3 e Oln 5 mebs Jaen 5 OT 5 00 5 (5 0 p 3 S



N8| meVl y GU8 il e 9 6 p R o b)) (o) 2
e (e GBS Fabse b oL e eddell Gla ey Sl slies 0L
i Al b i 53 oddatle S Shase S Olge S 2as3 53 (YA
S 0 gy 3 Aa L oS UL (5 IS 55 (5 4k el § g Lo § paid
S 3 s i flos O ples 55 s e Jolse 5 4k Liluy i eslizul
ol 0 s gl (6 e (il 5 bl 65T AL
S O o &5 &S5 Ol et 7 il &g &5 iy 3 oslizal b andlas -
Bl 53 g Jomm 5 (5 p 5 e (Sla S hs ST o 4 38 0 el
ol 5o 53515 5 0 6 g adbie Gl 53 (VKT) poi 6935 bws odd b
VKT (5355 5 o8 56 Jolo o fags CBD 4 aho 47 55 00 Joolo 4 o
= b 3 lbkul) LRT oS! &K 555 0Tl 5 (.45 = b 3 lukal) Sl
B s i gebans o (6l e Jols2 4 s 0 5 4 6 SIS (gl (05T
Olge Cov iyl wlidyl8 wbobl 53 (V) oys ST e ol aied
S5 Copan Ol s S5 sl st e slagarll S e
S S3P 050 om LU St Bua L O 48 Gble (63 50 adlllee ¢ S L
D315 o0 O, g bl STl (6551 2 ume Ol jan 5 (S35 (sla b, 5
Ao 33 10 B Lo pastla ol 457 das o DL 40bOLY opl I 3 sdplnil (Sla o
WS et ls ol ole S 5 W ST Jas lejie 53 (551 e
55 (W8 pale jdo B o Ao s Vo Ll Ol,g s 53 45 oy so (Sl i
3 I 5 o gt 0 AE e Ol S 55 R o
o SU oo 4 Glad (ph Abwe Ao (Aodsl auslie 163,50 anllloe ¢ JEis fomr
N BT ool oz Gln 2313 e JE s e i 53 Wl sl (55 o el
G ) ol gl ol Bioslil ot O g 85 5 (Soan ¢ mlsls o

9 Sl St o b sl e 5 Jag e i 05 (S5 51 s DL 3 S

1. Kwangyul Choi



AR KR IS VIIA a)l.mﬁcv:.hdue(uw)s\&bﬁjéﬂﬁwy'éﬁ)mﬁﬁmw I \Ye

4 S (S faS G pan gh S e 4 E035 Do 53 Sl byl gl
Tl AaT 5 Ol G231 L e 515 S0 51 5500 ol 8 50 (S L sl sl
Dl ESUeS 53 (6 55 90 4 alws s Sl 5 el Bl 5 leases Sliad (DaS
b o SR B Jem iEm 53 (5 A B e O

s 0 e 2l 03 ol e (Sl et F U sk s eh
JSE (b ol slaainr Feul 3 (e Calbee G183 S0 05 b 5 03 5e0 il
Sl 5 S Llesls 13 hide |y Lgd byuw (glode clladls Jigw ook
5 Sl (glo skl ¢ S 58k Slaaiar 55 K3 S5 03,8 ASTT 65 Shes
s ) ,es K8 Kos lode ilosls 15 wy poyse 1y b S8 ol
Lo wliiCiu ) L 5 48 IS sl Oloa 1) OT 5 atils (6 4 (omliiZon
@“,gw,\;b@,@,xd\w;ﬁg,&\s;ﬁ\,*:‘}i.mﬁ%‘.w@6;1:
Sl by S by 52 55 5 (Cd Sb g bl (2ndls s JSE (ol ditna
a by n S S5 3 (oS 51 s e b s by o Sim g ol G855
(Handy, 1996) Lls o s g3 (b 5 S5 Jom ot ¢ 51 (5258 &SI

233 5 Sl o855 IS ole oL s S s g p 3 (VAY) =
ealie OuaT o 38w (5 148 p 5 S OIS o0 §pomess S (o Ly 85 e
dle (63, g0 sl S el ol jole (al gl jlile Sl oot olis
5 LS ekl oy IS8 OLLs (b ST s 5 o5l bl 5 S
5 Flel (oolal Calizes JUT s o b o2 il gl dile 5 (oo ges slalid
A S GULE Lol e L et K Lls e e
(RafeqJabareen, 2006)

1. morphology
2. Arnheim



W | eVl GU8 il O e 9 6 p R o L) (o) 2

rj_éja.,\_;f\jérj_é:)'\M\Q,Qﬁ@hﬁ»éurjjcﬁwﬁwjblﬁs\ﬁ
2 5 7 e s sbar 5,45 0L )3 V4 das oSy 05 6 SU1 1L (5 e
oI5l i W 5 5 beslr a5y o Sl 0131 (sla ey 5539 LOT j3 a8 sl a8
Sl 5S35 e b ooy ol 35 00 sl 4 uily (Slodbidy 03 595 553 55
Sl siS sla gt i o okl b Slexr (Slodiiy 4 jg pl Lel e o o> b iy
Aized 9295 OT b anw gl 55 (glay 5287 03 54 5 Olg

L b Lo o) dnm 5 30l J 287 (hlise los 4 6,45 25T
6,\y5uw;,r§\ﬁr§5uou:>‘-bomTvﬁ;pra\f@lu&yw}:w;
3oL Jsdae o ol g o SLoml Sl (Slael&s S 5 (65l 38T 5 S
Gues B e A L Enda L (Ewing, 1997) Cuul 5,5 & )
0 aS ol VAAY ULy o5 5 s SIS 1S 5 0l 5188 was 4 by
)\u\_i‘.g:w_}:)j@i&r}))}o)b.u\:ﬁled‘(*\)L{)jlub)&:ﬂjmw W Ry
L aS S e o 5 ol sl gl a6l o e odas 4 i o
1 gt 0l e el (187 Jlael Lol yon oST5 21530 5 n g (g5 23
23,5 Culda Il dnw § Caw @

5088 ool B 03,58 eh 4 i 530S Wb 2 e a6 505 4l Blis s
WOl s Sl b 3 4 05 e 03,8 a5 08 0S5 Jlesl b oSl 0T
03708 i L o SLAb § ol o515 U G b (6 5 O oot
el Gl sS4 b e 51l 93 pa s ast b g B ) 05 6
S b O 053 e S0 g Sl o (5 (IS bl LIS T L
Al Kol 015 5 b b S s e yaa 1y L slns Wl 4 ol aike

1. Compactness

2. Mixed-use

3. Urban Dispersal

4. Low Density. Low-Rise development



VEON Gl oY a,w‘ﬁudu‘(uw)‘s\m,é,pw,s'éﬁ,uuﬁuw | vvy

S5 IRl dnw g
sy oleel Slg odiiad pdy 45 Il an s Sl G e (S5 kS il
Ly O ppeaS” Ar 5 5 S S lamme Slgz OppnaS Glaslgiiy 31 (S Ll o)l
03,51 5 Sl 0T (sla i Ul 55 18y 05y b Slajls 5, " il okl 575 e
a5 (81 b e S5 g5 WS Gl oS e (S e o a3l L
dn g 53 ol (S5 GV S w53 5 63,5 ol 1y rmeen S LAY
ol L Sl a5 Sy a5 53 45 A28 o SB35 ol oionls s 57 (B g8 lL
EIDin et ) 52 435 5 55 wal (soladl 5 olarl ¢ Jame Jiluw & 355 Jol>
(al, 2012

Ol oy T S 55ba 5 5)ls i S5 55 lons oKl 6550 165
o pan 3 5 ol Gl gy ol Jl 53 ol atals OT 4 slasl ples s Sl g 5o
) s S 558 Ly 2ble 0l (aile s g S Sl 14 S 4 (5]
el Sl s S 53 55k s O 93 des 53 G5 e i) 4 5y L)
5 e ool 5 oslizal 51 AL Jases Gl ST (5l (Jal 3,57 5925 4 (5,4
0313 cpal) Az 35 plesl Jl 3 o Al (6551 mbie 4 LS Kl s (033
J& 5 Jo= 5515 i Sl Oleztle (B e (6551 45T sl ol 2 sl (VFAY
b S B 5 Jo 1 B0 sla ST Jo cYble o dhes 1 sl s 51 (g3l el
b e gy Rl Cepe 03p Sme Oleitle 1AL gl Sa )T
G &) dr 55 45 313 353 5 vy o35 o (Dbslar A5l SDane slowl 5 Ol L
(Steemers, 2003) Lls oo (59,0 jis |y 25 Jo

3 Ot e A 1855 e 5 i sla Sl 5 b p b o LS|
0 (15 00 T oo sl 0 g Sl s Jam 53 Sy )50 § 5 50 0 03 S
2 s 58 g anils SaSS b flise Loy e 5185 5 Jon gl 4 (Sols 5 g

S 550mI3 3,108 a3 et (Sl OT domts )3 5 i 585 g 3



WY | syl g GU8 el O e 9 6 g p 8 o b)) (o) 2

5 (9 p2e OT o 55 B b ok (648 p 2 L L e 5 Slal 4 O

GhLie 53 Jon 51 a sl b (Sl jis g i p 3 50 1o bl a8 5

wodbs (b mle s (oDl ((Jamme Calien Bl 1 el p) o7 bl o a3 (s 0
.(Lovelace et al, 2011) !

U‘)‘ﬁ))b}.«;d@)s B8 U.e_,_g.u JJ_Aco.»\._.ZrL}ul CJ\:JU@JA.:A:-}?\;

:JJJ.?LSG
oLl pelezal ol Fg S e p 2 «
i
Sl e | ‘ eyes J g o U alali || b || Comez 17 || Pl g 4 s

v ! v X
ads A ‘ Sati || CosSes g 15 Jome alali H Mmy;,'l| e

[ Sl 51 ]

A

A

)xyumuﬁ@@,m,;” JEE H i cas | |),muu| ‘an_ﬁ@;‘

\ 4

(VKT) s ki Js Lo b o o s

Jiig Jo iy 30 (551 S pan ()50

Y IRV R T



VEON Gl oY ajwcr:.udue(uw)s\&szﬂ&wy'éﬁ)uﬁﬁmw | VY

Laasl
3208 Gl a6 05 53 1y pole Gusd Ol5 o0 SiRsh Caale 4 a5 L
DB A IS g Jetia OT Oolal a5 L a5 cpl (b T amaler il
JBs ez malr b 53 2 se SIS 4l MY SIS b Sl ST el
S ol S e Ol g Oldne jon L3 S 13 Jelou 5 (g2 3550 ST 5
Sl 5 Calides 155 50 01 s g8 aw DMLl tags cpl 5 .l 59 ke
5 Sl Ciglee b 3 LOT olasl 5 elanl sl Shs ol en 4
Verr slaas Ll QAYA sluw 15 s S SosTpmr CnsP b JEs e
sl 0 Sl B3las (6,8 4 ged iy 4Ll sl
Gl 31 a8l Ll gl Qb o s 5 5550l Aty R s ol oo
Ll (Sl o 5 b5o) sl pmmoier VKT Ol 4 Sledbl oyl
5 GIS (slaylpble s Lawys (b pd sla e o se (slaosls I eslizal
S (G\B ke e 5 Ldd M5 pa B s (SI5 4L WY ¢l s EXCEL
b Sils 5 Ll Lie ST Cilas Il (6,8 Colue ize Juld &SIl
L o900 Gl Veer Gl dBL 0 (VKT) i adss fileg Lol
Lo iie s he Slpl Vv (6l g e 4 T s OB,
CSle Coed e 51 3lias 5 e ls sldad ¢ Cpaleamee 3l cosl gl 5130 sl
okeT oy (Sl ite oy Al jo 3 g o arlons OB LS Lo i a1l
5 epitakir Ogen S5 G5LT G isy kaws 5 Lisd e SPSS Lo 3,05

LS e )3 e 5 4 e 3 50 O e (SNeed

i g5 s esliuls e sla el
S5 0 A Sl e
e N I R L0



VYO | sVl g LB il D 5 8 4d p R m B )

. Fopulation of 12
Density = ZopHaRon o 2

Land Area in acre
cCalides i IBL Calides L;Uadﬂ)‘.f o L;JJ.{L,.@ &}; :LSJiJK LY
5 05l 29 5T Jsep 5 CBL e s lag pulS LMl dwlons slinly s
Cew) o lieslain J‘f.) Ak.ab -2

EE (pyeIn(p))
Inik;

@-‘Jb 4;.>-\.: Slabo s J.f«h Cnd o o‘)‘)\.@e’- Slabo s Loy @-‘Jb
.JJ‘.) 0)‘..34‘ GLL:} JLAJ‘ Q‘J.:A B
Number of4+ way Intersections in TZ %100

Design =

Number of Intersections in TZ

S S e 5 Kl sl S e ol fgs S e 4w zes —F
SFS o ol adkle 4 gwged Clage 4 daie 4 vt (Oldes jen)
Soa s el !l (Jlzdl slacas b 3l sslaw OT 55 & 5,0 o il (CBD)
sl 0l S aze

33 rpee Jis o slaoKasl Sluns s ges JEs o 4 (o ws —O
Al Colis 4 S a-U

Number of Bus Stopsin TZ
Land 4Area in square kilometer

Distance To Transit =

JEE e 58, g ol - (galadl gla i

oy 5wl 050595 Sl o T oslitul 3 50 4D Al s 1adD Al ¢ 5
PP VP e PN I

e 9B e (68 e Coda

b Sils Kl g eyl gl Wil (s jiw duaie U T aluolb: aw alsls
Calides Colial (gl Layl 5l o2

Dl &G sl jal sl 1yl gl A



VEON Gl oY ajwcr:.udue(uw)s\&szﬂ&wy'éﬁ)uﬁﬁmw | Vvys
Y P R - WS I | A NP R PO S D P WP R N P
m!f.u.la..»‘,:.e)|yb¢$b)aéjjy@b&u)u:igﬁjj>}>¢?§5b
el Jlo 53 2958 ed Oy el sl ool sl 2 53 (lsm 9505 Sl
VU\‘,JL>'-\~ BLIBL LP}#M&@‘@AQ‘& Lﬁ‘ | 03 g ~,V JJL&A

Q¥R s S35 5 JBs o ol £ 1) 2500 355 S0l 5025

NS i (sl i

Calises Ooldal Uyl gl o Lo g odd b Gl [l gl @il jaw alols
BYSRC-CIPH

i 5 S D L Llsl s b g edd b Cilus gl (6)lS ol
BYSRC-CIPH

ol B sl kel als T s alE by b eds (b il
2 e 1y 0 (b Aol Ol e 1355 g0 (S I i dls § 5 4 a5 L e i
v:ss“ oy 53 Jool 5l 3 Lo s

A:JLEA.:JJA 03 ghoee
D255 ¢S e Jalo i ey SI01s 09 B Ol g (65548 Dlanans bl
S Olsea e s el ey 2S5 Jhw ol Ol gh Hlag) (D sell
S5 5 Jas Jam moler k) ol LB YOOVYA i WAD Lo (5lecd pun bl

e CRoP e

1. VKT



WY sVl g GUB i il D mas 5 6 gd p R om B (o)

A.ajl.b.a.:)y 63 g A0 -\

(Y4 o5 e Sl 5 Jiis dam polr £ b) isle



VEON Gl oY a,w‘rmdu‘(&)s\m,éﬁw}wbwﬁmw | vYA

laazdly

g 5o Al

RIP A S5 S e 55 I e gl it SSke-Y Jsae

LT T FE T T T T
Vkt| S5l 6] Vkt - Sl et d\(/Il:) A F e «>b| Vkt e el
= o & | 5% o B R & [255] 15=
(km) (km) (km) (km)| km)
7.73128.98]15.44] 98 | 9.01 |28.45]13.06] 65| 3.51 |14.99] 5.05| 31 | 4.63 |21.50]11.65] 1
18.91]141.22117.37] 99 110.92|38.12123.43] 67| 3.36 |13.90| 1.70| 32 | 448 |1 9.32]5.69| 2
15.70]132.77110.69| 100 | 21.68 |40.26120.31| 68 | 6.39 |18.63|11.18| 33 | 597 |12.38] 6.32| 3
14.96]32.20]17.61| 101 | 11.84|27.36]12.70] 69 | 4.37 |17.81] 6.72| 34 | 523 |13.91] 5.21| 4
19.70]152.51115.09] 102 | 8.23 |23.58]1 9.90| 70 | 7.49 ]|20.95] 7.63 | 35 | 2.95]15.00] 4.27| 5
16.83]53.11131.32] 104 ]| 9.86 |27.90113.13] 71| 8.96 |28.66|16.01| 36 | 3.66 |17.17] 7.90| 6
7.92134.86]13.30] 105] 11.31]30.61]10.12] 72| 6.89 ]20.09] 9.49| 37 | 3.72 116.69] 4.70 | 7
13.03]37.28] 9.23 | 106 | 8.47 |21.98]10.06] 73 | 9.68 |22.96|13.94| 38 | 9.36 |21.49] 5.54| 8
10.17]35.38]12.04| 107 | 11.32]26.55]10.80] 74 | 8.21 |24.17| 4.65| 39 | 2.09 | 7.71|341| 9
34.09151.33120.45] 1081 16.6839.13]20.06| 75| 6.77 |22.12] 9.66 | 40 |11.80]23.19]13.42| 10
7.46 126.13]1 7.96 1 109 | 2.91 |15.40] 5.23 | 76 | 10.32 |21.43]10.33| 41 | 7.75]116.08] 6.45| 11
12.57134.79] 5.14 | 111 | 11.1332.29114.97] 78 | 9.10 |22.14|15.09] 42 | 4.86 |17.74] 5.58 | 12
12.69132.64|15.96] 79 | 4.34 |31.65|15.75] 43 | 6.74 120.93|11.19| 13
14.80139.77|15.42] 80| 4.56 |13.53] 7.50| 44 | 1421897 | 4.52| 14
12.79128.25|11.01| 81| 2.73 |15.34| 6.54| 45 |10.87]29.96]20.73| 15
9.52 12691|11.27| 82| 8.95 |21.76] 8.07| 46 | 4.34 |118.17| 9.86| 16
10.71131.93]12.10] 83| 6.66 |20.68| 9.31| 47 | 3.77 |14.54| 4.47| 17
11.94128.93] 9.76 | 84| 7.67 |25.12111.90] 48 |16.15]28.84|17.43| 18
7.85 |35.56]19.31| 85| 9.34 |25.44115.32|] 50 | 7.80 |16.29] 7.05] 19
19.22136.09|17.46] 86 | 10.88 |40.85[17.05] 51 | 7.64 119.83] 8.55| 20
11.57137.68|11.47| 87| 7.21 |31.21|18.38] 52 | 7.15[17.39] 6.96 | 21
11.11]31.57|14.21| 88 | 8.33 |27.92|13.34] 54 |12.51]27.03] 8.71 | 22
24.58153.21|21.49] 89| 5.51 |24.76] 9.30 | 55 |11.15]23.84|13.45| 23
14.28131.09]17.09] 90 | 9.19 |31.92|12.57] 56 [10.10]23.99]10.33| 24
12.07133.01]13.90] 91| 10.14 127.67|11.30] 59 | 4.07 |16.61] 9.52 | 25
13.57134.79|18.18] 92| 8.73 119.46| 8.08 | 60 | 5.52 116.24| 7.67 | 26
10.47142.54|18.62| 93 | 8.45 |24.11|{11.90] 61 | 4.87 [20.72]11.05| 27
10.79138.42|15.57] 94| 9.72 124.36{17.67] 62 | 5.13 [20.85] 9.19| 28
5.75 126.34]15.83| 95| 8.28 |18.61] 6.25| 63 | 6.02 |17.96] 9.61 | 29
12.00137.86]16.41| 96 | 5.77 126.22|13.12] 64 | 2.87 [14.59] 6.49 | 30
(\f" g&)\fu\})& é«'ﬁ)
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G5 Aol (ot 4l oy bods b dhols gla ke Jdo ol )3 . Lilols 0 il
L LeT blsyl s rir:fgs‘" Ao 5o ool gla e Ol e |y I 5l i Aol IS
S5 DI dotr gl bl il n o el L S 0,65
Aol b o Sl el Al Al Lodd b alol (g )8 LY 5 e
SLa e s 53 Sl VKT (535 2 M8 35 Jole o 3 oge vy o ki & CBD
S it b gn o o gy 68U s 0 0T s S iy Sl (5 6 5
St 5 oy s A (S a5 e s ool LS 5SS 1 Ol sie4 |, (CBD)
oz sl g s e Ls sl ol sl dn cadl dew s Sl o oSl 03,8
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vkt L
Correlations
rf (I Lok
vkt vkt
(GRS s8
PearsonCorrelation ) -16" PearsonCorrelation 1 -127
vkt Sig. (2-tailed) 000 | Vkt Sig. (2-tailed) 000
N 965 965 N 965 965
oSy Pearson Correlation | -.16" 1 L5s| | Pearson Correlation | -. 127 1
Sig. (2-tailed) .000 < Sig. (2-tailed) .000
L N 965 | 965 | < N 965 | 965

Correlations
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5lalot s
vkt S vkt JEs e
o e
PearsonCorrelation 1 3 2** Pearson Correlation 1 -.09 8**
vkt Sig. (2-tailed) .000 vkt Sig. (2-tailed) .002
N 965 | 965 N 965 965
jlaleb | Pearson Correlation .32** 1 4 7> | PearsonCorrelation -.098** 1
S Sig. (2-tailed) .000 Jiis o Sig. (2-tailed) .002
Seh N 965 | 965 e N 965 965
Correlations
vkt | &l¥ vkt | ol
Pearson Correlation 1 -0 8** Pearson Correlation 1 .227**
vkt Sig. (2-tailed) .006 vkt Sig. (2-tailed) .000
N 965 | 965 N 965 965
Pearson Correlation _.og** 1 Pearson Correlation .227** 1
& [ Sig. (2-tailed) .006 A G0 (2-tailed) .000
N 965 | 965 N 965 965
Correlations
Sy Sy
vkt vkt
Pearson Correlation 1 .19** Pearson Correlation 1 .144**
vkt Sig. (2-tailed) .000 vkt Sig. (2-tailed) .000
N 965 | 965 N 965 965
sl | Pearson Correlation .19** 1 sl | Pearson Correlation .144** 1
" Sig. (2-tailed .000 Sig. (2-tailed .000
e : (N : 965 | 965 | < : (N : 965 | 965
Correlations
vkt i iy =Sl
vkt Pearson Correlation 1 3137
Sig. (2-tailed) .000
N 965 965
a5 dhwy = SSe Pearson Correlation 3137 1
Sig. (2-tailed) .000
N 965 965

**_Correlation is significant at the 0.01 level (2-tailed).
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O ISl b dlols dajiie ) IR L &S 5 o 03 e £ Sl BLS
Sl 4 a5 Ll S ol 5 b it 55 (1 (Star o sl e
Sl Gl gl s 53 Ll B dy g slaal BB e Sl 400 ) iy oS Sig

iy 2l 3 o pmeimn 5 sbts 55 1l Ja bl Ol e ) Sl pluames Slda 5 il

S
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Correlations
Aol Aol
S Lol |
S S
S 7
Bl Sl
sl | Pearson Correlation 1 - 19*;k sl | PearsonCorrelation 1 _,()97*;k
i Sig. (2-tailed) .000 i Sig. (2-tailed) .003
Sl N 965 965 Sl N 965 965
VS‘ ; PearsonCorrelation | -, 19*;k 1 Ly=| | Pearson Correlation _,()9*;k 1
B Sig. (2-tailed) .000 < Sig. (2-tailed) .003
il N 965 | 965 | © N 965 | 965
Correlations
Sl i dols i s =SSl
Pearson Correlation 1 ,079*
A S b Sig. (2-tailed) 014
N 965 965
Pearson Correlation ,079* 1
& s S Sig. (2-tailed) 014
N 965 965
**_Correlation is significant at the 0.01 level (2-tailed).
Correlations
Aol | jlalobs Aol |y s
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sl | PearsonCorrelation 1 41 - b PearsonCorrelation 1 -1 5*;k
i Sig. (2-tailed) .000 ’M' N Sig. (2-tailed) .000
st N 965 | 965 | 7 N 965 | 965
jlalebs | Pearson Correlation ,41*;k 1 4 s 7> | Pearson Correlation | _ 1 5*;k 1
S Sig. (2-tailed) .000 Jas o Sig. (2-tailed) .000
) N 965 | 965 e N 965 965
Correlations
Aol Aol
P A | e
Sl Sl
ol | Pearson Correlation 1 -043 | i Pearson Correlation 1 39 8*;k
i Sig. (2-tailed) 185 ’M' N Sig. (2-tailed) .000
st N 965 | 965 | 7 N 965 | 965
Pearson Correlation | -.043 1 Pearson Correlation | | 398*;k 1
&2 [ Sig. (2-tailed) 185 D gbdny Sig. (2-tailed) .000
N 965 | 965 N 965 965
Correlations
Aol Aol
Sy Sy
Sl Sl
sl | Pearson Correlation 1 ,17*;k L Pearson Correlation 1 33 2*;k
i Sig. (2-tailed) 000 | 7 Sig. (2-tailed) .000
| gl
st N 965 | 965 | 7 N 965 | 965
sl | Pearson Correlation ,17*;k 1 Sl Pearson Correlation | 33 2*;k 1
- Sig. (2-tailed) .000 Sig. (2-tailed) .000
. Lw . s
o N 965 | 965 ) N 965 965

**_ Correlation is significant at the 0.01 level (2-tailed).
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G s DLl b b GBI Bl a8 alob s i

NSO R0 & 34 3,0 sy gl (S Aol g pses s e 4 gw iwd

A S5 5 ezl 5 3Ll (gla pite 5 (5 4d p S a ke ey (Kiemas Jolowi —F ol
Sl S ol b edd b ol b lgls

Correlations
Sl ol Aol | s dews oSSl odeams sl | b
S ol Pearson Correlation 1 .040 .049 -.009
Sig. (2-tailed) 216 131 790
s N 965 965 965 965
S Pearson Correlation .040 1 .049 .032
Sig. (2-tailed) 216 127 324
4 e N 963 963 963 963
Sl Pearson Correlation .049 .049 1 .004
Sig. (2-tailed) 131 127 906
ot N 965 965 965 965
Pearson Correlation -.009 .032 .004 1
b Sig. (2-tailed) 790 324 906
N 965 965 965 965
Correlations
Aol Aol
I 5 Ly
@ i @) =
e L
Sl Sl
4ok | PearsonCorrelation 1 -1 1** 4ok | PearsonCorrelation 1 -.005
s Sig. (2-tailed) .000 s Sig. (2-tailed) .877
Sl N 965 965 Sl N 965 965
oS5 Pearson Correlation | _ 11** 1 Lyes! | Pearson Correlation | -.005 1
Sig. (2-tailed) .000 Sig. (2-tailed) .877
S N 565 | 965 | ¢ N 965 | 965
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Correlations
Aol | At ol .
G
S| S S | Jasfe
S| e SIS e
sl | PearsonCorrelation 1 ,23*;k PearsonCorrelation 1 - 10*;k
- - &5 4ol - -
PRty Sig. (2-tailed) .000 Sig. (2-tailed) .001
Sl
Sl N 965 | 965 N 965 965
Jlasl | PearsonCorrelation ,23*;k 1 4 s~ /> | PearsonCorrelation _.10** 1
S Sig. (2-tailed) .000 S5 e Sig. (2-tailed) .001
e N 965 | 965 35 N 965 965
Correlations
Aol Aol
Sldes
31 G| Llgan
oels
Bl Bl
sl | Pearson Correlation 1 ,32*;k Pearson Correlation 1 ,19*;k
- - G5 Aol - -
s Sig. (2-tailed) .000 Sig. (2-tailed) .000
Sl
Sl N 965 | 965 N 965 965
sl | Pearson Correlation | 3 2*;k 1 Pearson Correlation ,19*;k 1
" Sig. (2-tailed) .000 JSn TGH0 (D tailed) .000
i N 965 | 965 N 965 965

**_Correlation is significant at the 0.01 level (2-tailed).
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Coefficients®
Unstandardized Standardized Collinearity
Coefficients Coefficients . Statistics
Model Std t Sig.
B ’ Beta Tolerance | VIF
Error
(Constant) 2.207 1.229 1.796 | .073
e oS5 -.008 .002 -.129 -3.57 | .000 621 1.611
© 8 Lot -1.994 1.468 -.041 -135 | 175 .888 1.126
A5 S o Lol .89 13 217 6.665 | .000 758 1.319
S5 3 o b alsls
17.118 15.384 .039 1.113 | 266 650 1.539
1 st
b -2.609 1.025 -.076 -2.546 | .011 910 1.099
Sl A 30 26 .050 1.160 | .246 430 2.328
oaleLe sl 1.334 29 155 4.508 | .000 682 1.467
Oabazee sl .59 271 .094 2.183 | .029 431 2.321
i by =S 2.335 281 243 8.321 | .000 941 1.063

a. Dependent Variable:

Vehicle Kilometer Travel

P jaw Aol Ol je tanagly s Y
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sl e o S ST gl ke sl Loy CoSOle 5 opdiams sliws (ople s
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Coefficients®
Unstandardized | Standardized Collinearity
Coefficients Coefficients . Statistics
Model Std t Sig.
B ’ Beta Tolerance | VIF
Error
(Constant) | 4.364 | 2.665 1.638 | .102
S oS 15 2013 .005 -.090 -2.676 | .008 .613 1.630
@8 b= 129 | 3.192 .001 .040 | .968 .880 1.137
S b alob
) 3.186 28 333 11.011 | .000 750 1.334
g
b ol
JesJe>= | -32.83| 33.379 -.032 -984 | 325 .645 1.551
1
e
b -2.004 | 2.208 -.025 -908 | .364 911 1.097
Sl s 1.381 .57 .097 2.417 | .016 431 2.321
Sl slass | 3,960 .63 .198 6.251 | .000 .686 1.457
Oebaa 315 | 3.89() .58 265 6.633 | .000 430 2.325
oy Sl
" 373 .60 .017 .621 | .535 .940 1.064

a. Dependent Variable: distance travel
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W iis plo 5 I8l (6,8 Jiw ahold Ol o Osaw 5 )l =V J g

Coefficients®
Unstandardized | Standardized Collinearity
Coefficients Coefficients . Statistics
Model t Sig.
Std.
B Beta Tolerance | VIF
Error
(Constant) 1.168 | 1.944 .601 | .548
e oS5 -.005 .004 -.054 -1.44 | .148 .618 1.619
&8 Ll 4566 | 2.313 .061 1.974 | .049 .883 1.133
A5 S pUdob | 1446 211 232 6.856 | .000 749 1.336
Jiis Ja b alsls
-14.75| 24.371 -.022 -.605 | .545 .649 1.542
1 Tk as
b -977 | 1.633 -018 -.598 | .550 913 1.095
PPt -232 42 -.025 -.550 | .582 428 2.338
Cele L sl 4.370 467 327 9.359 | .000 .700 1.428
Crkazes 3lai 1.054 42 110 2.456 | .014 425 2.353
i s oS0 | 2377 44 -.026 -.849 | .396 931 1.074
a. Dependent Variable: distance to work
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