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Abstract

As problems caused by climate change become more serious, various policies and strategies
have been established around the world to respond. The electric vehicle subsidy policy, which
is a major carbon reduction policy in the transportation, appears to have minimal effect,
meaning that carbon is not being reduced effectively. Accordingly, there is a need for not only
a long-term transition to future mobility, but also a plan to reduce carbon emissions by
efficiently using currently used fossil fuels. A representative method for this is eco-friendly
routes. In this study, in order to successfully introduce eco-friendly routes that are not currently
in service in Korea, the factors influencing the intention to use eco-friendly routes were
analyzed. Data were collected using SP surveys, and the eco-friendly route attributes and
individual socioeconomic, travel, and attitudes characteristics that influence the use of
eco-friendly routes were analyzed by applying a binary logistic regression model. As a main
result of the analysis, the increase in travel time of the eco-friendly route compared to the
shortest route had a negative effect on the intention to use the eco-friendly route, and the
amount of carbon reduction had a positive effect. In addition, in short-distance commuting
situations, middle-aged people in their 40s older showed a high willingness to use eco-friendly
routes and the higher the attitude for “carbon reduction knowledge” and “carbon reduction
practice”, the higher the willingness to use. The results of this study are expected to be used as
basic data for establishing an effective eco-friendly route service introduction strategy and
transportation planning for Net-zero.
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Ao R} wakA 02 §avt 45D QA eis ARoltt. ofel whet 4714 S0 njgmulele o]
gl ofje}, WA} ARG ET G S AR E BRHOR AEs] B MiETS AWsHs Welo] Wast B
olc}. olell thEA el WPo] 21817 2 (Ecofriendly routes)olck. 3 AT A @) Fjell 1|25 917 ok

£ 23 7221 G5 T SU G, 48T A2 01§ AT A= SRS BasA, P 202
Fgsto] ARARE FHsHAO0, 287 F= ol n%
S48 o]gf 2428 7RG L Hgote] RS F
AP AV AL olg ] 39| PO, Bk AUFL 2 3
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20239 79 64 AT Hit 7122 17.23CE 7| ZJcHClimate Reanalyzer, 2023). o]= n]=r =374 o SANH
(National Centers for Environmental Prediction, NCEP)2] g|o]E| 2 oA |11 7]=<l 20161 8¢ 14¥ 16.92°C
Hop 37 F71e 20w, 197948 944 W5S 58 712 715 A2 o] 71 2|12 = UERE o] 2 gk dAd>
A 2327} op7| ok 7| T RSt 7 A9 c]-ZVé Hoj3=a Qlot, 7| $Hst= It A7} d Ay et wf, AlAA
o= olof A= tf-§57] flolf thafet k& A5kl 9l

T AALR] A= 1992 /17181 eF(United Nations Framework Convention on Climate Change,
UNFCCO)& A= o] %, 19979 WEIA A8, 20159 wH2] @& Aot i), o]F 20189 Q1 S ol A
MFE 715 st et A 7F F oA (Intergovernmental Panel on Climate Change, ©]5F [PCC) &3] 4] IPCC
O] FA] 23} 1.5C EHE A 7 HHE Qle}, B Ao A= 21008712 24 Bt 22 4525 1.5C o]
= ARtk HEE AT ol & floiie AAFH o= ol4ksletA HiEF-E 2010 tiH] 2030E717] # 4
45% o1/ = slloFstH, 2050 ofl= B4 H (Net—zero)= /3800 eth= A 2E A Aok

mlo o

Kol

etAF ol g, QI7te] Qg 2AZFA WSS Aot AT 'R VeS SO S 2 Al At 247k
o] AAARI HiEFE 002 e ZS ofn|eitt, ofof met AlA| ZtsollA = ©a5H A9S staloH, thadst
S 4 A AlFYSkH

n) 2o A= 2 Hlo]E(Joe Biden) 158 ¢ 0|5, 2A7FAE 2030W 712 20059 HH] 50-52% &S B8
2 A5ttt 422 A7F @ A15|H(Suga Yoshihide) F2] Y o]%, 2A7AE 2030E71] 2013 tijH] 46%
st e 58

N
S
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Aottt EU(European Union)ollA+&= 8 119 (The European Green Deal) 'HEE

9909 tH] 55% A& BE 2 AA5AT 542 20193 129 2050 E45HS 45194
_]

A B3 94 A7|S g 20459 0 2 Estd o, 20309717 19904 diH] 65% 1E BEE A
stgich, THAL Eoluh Skl 20199 129 2050 BHAFHS Helstgd om], 20308 7H4] 1990 ] 40%
HEote AL HRE AAoIglrh AlFA R -FF2olA= 20308714 2015 thH] 28% = 585 S

At FG=olA= 71 TS (Climate Change Act) 7H4-& B3l 2050 BAFH-S AA5HH .0, of i 2]dl A
2020(Energy White Paper 2020) 'HRE Fofl & FollA2] 8 H=Fo= o|7] Hehs AAIeFTH(Lee et
al., 2021; Greenhouse Gas Inventory and Research Center of Korea, 2023).

iRl Jofl A= ol 2iRt = Al A2 o] 'har A2 91t A kol gh5eo], 12050 ®AaFH F3de, TR &

7FsSE =AARS] Ad-g Q5 oiehel 22050 §AE A2k 12030 271 24712~ &2 F (National Determined
Contributions, NDC) /& 4=Hsl3th =5 F 249 2A7IA 7H5 Z8E 2030W714] 20184 HiH] 37.8% 7+
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Figure 1. Trends in greenhouse gas emissions in the transportation sector by year & Oil price and fuel consumption trends (gasoline)

data @ “Temporary Greenhouse Gas Emissions Expected to Be 645.5 Million Tons in 2022, down 3.5% from the previous year”, Ministry
of Environment, 2023.07.25.

FEEEIA Y] gA FHS AT F 8 o RE e Rer T lmete] Hyg st 8l 5 Foff vl
ﬂﬂi ‘2_1-0}4]]- o}— Z1o] 0111}. BE?}, 2158 1528 (Cooperative—Intelligent Transport Systems, C-1TS)
& o] G5 sk, FaSA Al e |7 &8d=
5}17\} 5}51 9«1‘:}. TS 1_01]/\1% S5 A ol 55t o] 8 B2l TiAtE o8 5= 59l 584t
Fe ASA171207F SF o, vhefet SHoA 2474 BlET A4S 1 24 9ol sk Qlh
B EERO] RAVIA ST S AL | BREg AW 08, HU|AE Filohe A BEEE
A @5t 147]4— tiEetsto] obA Az o) A= A= A R ek = ”Jﬁiﬂ Al A=
A5t 524 Fol8 HESH A} Figure 29+ Table 13} Zho] Urebyitt, 20149 A7]21 5 =2,775H=
A 2AHEAE 5 EH-r—l 0.01%F #FAIsh= A2 Uetdth Hixg A2 o] A3 o]« 1]——‘1—513 S7Fte A
O 2 Yeptom 20224 389,855H12 A2 1.53% & Aok 2 0.2 YeRGtH(Ministry of Land, Infrastructure
and Transport, 2023). 20| a¥tE H7|%} SEH7F G| S7FSFRAINE, @A wE A28l Hlol A o] H|F:
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Figure 2. Trends in number of registered cars by year

data : “As of the end of 2021, 24.91 million cars registered--+ 100,000 new electric vehicles registered”, Ministry of Land, Infrastructure
and Transport, 2022.01.28.
“The cumulative number of cars registered has exceeded 25.5 million and 1.5 million eco—friendly cars”, Ministry of Land,
Infrastructure and Transport, 2023.01.26.

Table 1. Trends in number of registered cars by year

Hybrid Electric Hydrogen Eco—friendl

Type W () "o (A+BeC) Toral

2014 Number 137,522 2,775 0 140,297 20,117,955
% 0.68 0.01 0.00 0.70 100.00

2015 Number 174,620 5,712 29 180,361 20,989,885
% 0.83 0.03 0.00 0.86 100.00

2016 Number 233,216 10,855 87 244,158 21,803,351
% 1.07 0.05 0.00 1.12 100.00

2017 Number 313,856 25,108 170 339,134 22,528,295
% 1.39 0.11 0.00 1.51 100.00

2018 Number 405,084 55,756 893 461,733 23,202,555
% 1.75 0.24 0.00 1.99 100.00

2019 Number 506,047 89,918 5,083 601,048 23,677,366
% 2.14 0.38 0.02 2.54 100.00

2020 Number 674,461 134,962 10,906 820,329 24,365,979
% 2.77 0.55 0.04 3.37 100.00

2021 Number 908,240 231,443 19,404 1,159,087 24,911,101
% 3.65 0.93 0.08 4.65 100.00

2022 Number 1,170,507 289,855 29,623 1,589,985 25,503,078
% 4.59 1.53 0.12 6.23 100.00

data : “As of the end of 2021, 24.91 million cars registered--+ 100,000 new electric vehicles registered”, Ministry of Land, Infrastructure
and Transport, 2022.01.28.
“The cumulative number of cars registered has exceeded 25.5 million and 1.5 million eco—friendly cars”, Ministry of Land,
Infrastructure and Transport, 2023.01.26.

olelet AFS WSS W, WA AR AA 97 Auig 7|5 ust BAle] AAHC R hgoto] Has
AA7Fe 4 Q= @A) 1 GTFA Heko 2 Wekert by 187 Aol 42l S AHlA welo] Ha
g A0 2 P ERAE0] 87 A2 o8-8 FXISIT BAR 4 ol geto] asieh meba £
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Ericsson et al.(2006)- &%1o] 2]l mA]= ks AAA71204 sh= 7]& AE0] BlEet S st
A A= 48] F= | AlAHo] g AH[E FaA7]e BIE FA5HI T 2999 Lund Al e A4 &4
glo]g 1543770 & 4-3d5to] 4ol &-8-5F31t . ArcGISe] Network AnalysisE -850 X[et A7,

A Am 4M 25 AHESto] FASHITE T8 #4128, T8 46%7t A dAm AH HRE o] 86HA] Y=
Ag gelotglon, A A= 4H A= hl AAHS AFESh= 79 BrA o R 82%2 As AHIE TaAZ
T itk AAE AASHH

Yao and Song(2013)-2 g4 25 A AH O] =S Q8] A=F vl 7|7t A %t A7 AH|E F| 48} sk= Eco—route

(Ecological route) 112|532 7dstdct A vilE md 9 A7 4AH] RdlS 25619 00, Dijkstra da12]&

7159 Eco—route ¥ E-2 AQtstainh. 7Hdet da1e]ES 7RO = Ho]JA| AHiE tid o= A A&
35t A3}, Eco—route®] d& ARFo] XA FrHT} oF 6% W2 A0 = LA FPAHE °oF 4% H
A2 Q5= 23S &5 o]5 53 Eco—routes B4 BlEHS HAAZ 4 = A EQlIsH
Andersen et al.(2013)2 AAE0] 7P AeE AR BEE o] 8 ¢ UL T A Hi7|17t A vlEEE HAA
4 & EcoTour A|2HS 76kalch. glint=.9] CAN H A} 2 F389] GPS Ho|HE &85 }93«3”4, Al
et H3lsh= o| 2 7FSA1E A ste] Al Al A8kt A|ARIY] A2 dinta YloflA S| ef =4
Ael5h= 7%, Dijkstra 1185 7|9ke] o A2 A =2, 29 A8 =, Eco—routeE /\}31}01]711 Al-55h=
och. 447 Eco—route7} F|& B =9t AS thg H =7} ofd, A7 FhS ks A2 &SI B3
Eco-route= 7H¢ WEAY 412 =27} obd 2 =01t

Barth et al.(2007)& 7 2 QF| Al AR} 2 o J 2] AxH]=E, i 7] 7k vl & —’_Fj‘é Hdo] Fets 5o, A= 4
H|o} @ H=4 HiES HAsotes H & JHE AFst3Tt w40l oA, 2
AN A2 £k e, & A 9 78 82lo] Qe A o7 S 4= ok 7S A5kl
Angeles California 2| ¥& 2 & 4712] Al A5 528513 0™, | 3.9 E4of whe o 2] Au|Zat 87| 7}
2 iSO AlG-E 4SS 2] ¢ 2T AR A =7 31878 B = Ao & Yed AT, £53o] AsHA
LA 744 A= AH|Eo] S7fste] & A =27t 1}017} Aok A

Minett et al.(2011)2 |4 A= 4H]
o= 3712 A=E AAste] 7} 152 b
G eES A-8sto] 25 A5 %ﬁéfﬂrﬁ 5 3H ﬂﬂ'—e-, 22|, 7
o] FFE v Ao = AAISHAH.

Kubicka et al.(2016)-2 Andersen et al.(2013), Barth et al.(2007), Juiik et al.(2014) 9] RS SAF=2IE tff
Fo 2 wF Aladlold SUMO A-8-5tof vl w45kl et. w4147} Eco—routing B4 0= 71 whE A=
Hot A= Av|EFo] AS 4= QAT FF Eco—route”} o[ q A] Heto]] Aufjst= 7495 TS0t E5], SJAIZE
o] 71 739 "IAshH, ofof tiet F7FA Q1 A7t Hastotar A|gtekalTt.
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Ahn and Rakha(2008) %2 4lglo] 42 912 Az} w717k whaaol vl Al e £4517] 9191,
A ATA ] TR B2 5 GPS HlolelE B85tel 498 DC M| UolE o2 AR AT E Sasteint. F
Vo, AHgA P D A2E A2 FY oY 1 EY BEAE 87 AH oA Hep
F0 BAENE T 5L F2sloke 5 WY 7o) gt #F B ALY A2 B
92%9] Tk WhES FAAD 4 Gk A EEFL ]S VMo, SANES o

fru
rO]w
r
P
o)
o
El

(8]
i

Fofl, ti7] A 9 ofyA] &nle] /S AAAZ 5= S Aol AlgtsHaTt.

Boriboonsomsin et al.(2012)2 %49 g AH[= 9 X4 vj7| 7k wilESF 291 Eco-routing SH| A|AH]
< Altotdnt. gt AAHe] FRAE D Ar AR AR HES 96, 20099 the Bay area of
California 2] 9-& tl/d 2.2 Atel] A5 Fst3iTt. o] & Solf ehd A=t Xdk AT, Xd A2 A= 742 2po]
£ USorqrh Tt A E w3 Xk A =0t Halke Aol2tal WSttt o]t A 4uE TRke
B RAEL 1F 4, AR 5ol et A2 Addo] 7Fsd Aol mastgl o, o|3gh AR Al5-2 A= &
H] 2 7|7k v ES) o] 71992 & 912 Aozt 7 st

%7 A= A 23 AE 23, fF=22] A0 Eco—routeZ} & ATE, | A 2] 2o} Zpo| 7t 5=
AL B4 B A7) A 27t A= AH[RRS HAaAA g viEE-S AHAE 4= e B e A
<= oAt X8 A2 gl = wF Aol E Sk, wAlR, FAE 5 TRt wEeHE adlo] g
< "X = Ao E UETh

A AP A2 AR Fafell Aot AFEA G GOBE, B AFHE SP 2P| UL BET HEE
AARE BTl FAE SUSSITE, TR SP ZAE FHT A2 A8 9 B2 AEstec

Nam et al.(1995)& LEAR AZ A, 849 A2 45 WAL BAsHAck AF-LAAANA B227} o)
A Z0Ql BB B A o] £1AE tALoR SP 2AHS sttt & 5808 Salste] B4 28519
oh 38 BAERE, BT BH A9 LEYE AF A 34.9%7F A2E ARSI A0 i) 59, 5
YATAE AZo] N} A et FAAIZE AR S AFSH o] A2 Aol B HabAel el 22 3

SISkt

Park et al.(2010)-> 7 2ol w2 {745 §tdste] ARPIXE AR o1, SP ZAME 53l 73
A G574 BFF o] B3-S ASSIGlT 2009 1EE 2 FA LA Pt AERAF 2kR 1335
A Z AR A HiQt 2 DA B =t D7 Br= 278 gigte g A E o] 9lom, AT} 8F,
H[9] Zpol & 57HA] o] AR R Zﬂ/\]é} ‘jr 2R R 5 #-gs}] —Ev— ?l’@f’ﬂl PN FHRH, 7
FHIE B5 xgoto] 24 2ol 4 off =

FHI7E frefRt 9 Al Ae 2016}9\1@,

Kim et al.(2006)-2 VMS(Variable Message Sign)©l FA] 718 A3k wA 2] Y] 2ol g 2=
O] SFEFH R S EASIT wE HEAE o= SP 7\/\]“— F-efsto] 1027-9] FEARE F56}

o,
Bajo] 2oLk, SP AL “FEE WA ¢TI AEE WA 7P T o] 9onl, VMS Al &
2 471 ALt .2 AN, o A~ AR E A Feled 24D B, VVS HB B2 L
S, ARG thgo] HLHE F BYANE FaATIE A0 telith. 58], AT AT A

58.8%7} A2 E AHSE 2L NSO, 2FABHRE Ao A9 0%7F A2E A A0 e
P
AR .

Kim et al.(2004)2 & AA7} @A) A2kehs B4 P20 0| Fe-e 1 A2 A REg 725}
At 25 A A U $27 5 A7HE ol 8ASL T OR SP FALE Salsl 00, 1058 S:35to] 851
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iy o A==
]Xﬂ %}ZEQE AR 3o o & °§5c}— u]x]+= 7/13_ &St
Gan et al (2010)2 53 A7+ 54 (Travel time variability, TTV)o] 534z} A2 Aeof u|x]= JF= E4
2 d

4
s9ick. 20074 49 AJsto] FFOIA VT 4 QAW L7 B9k W 4 QA ME B2 2711 4
there AAIT SP 2ARE S-S, 1409 SYARE Sste] o] m2dl BYS Hgoto] BHstAr. £
HAT FYAZ TIVE B2 H8e] 29 JF& )AL A0 ehdeh. B4, &4 ZFo] B 287 32,

SAAlo] BB 422 AT HsAo] WA Uehton, 3% 0] LA B 0] ATt SN
Zro] BeHUT A 22 M@ THs Aol WA vehgte
Xu et al QOI0E FAHA & 17}01 Bel A2 4
18056 199744 % d
b 23 29 59 2, 421

J-l.l
-
o
W
N

Gan and Bai(2014)= TTV7} 5321o] H 2 A =0 U] 2] JFS GLMM(Generalized linear m1xed model)
<= &-g5to] EAskqITh 20099 74 Asto] Bailian 4%-& AotAgel A SP ZAHE 4385130, & 18970
O] A RE sttt AEieh2 “AZ S 4 QAT L& H ="} A= 4 gix|vh whE F =7 o]H, 5717
AU & AAlste 8 EA4A0 o4 Aot 4 Adlo]l BEaE TTV/E =2 B=E A9 754
o] F2 Zlow BALIE opARE AR SAAEANAM & TTVE Apotal A2 F=E Aot Je7F
ZE Ak

[raganaboina et al.(2021)-2 A2 Ago] n]x|= =2 55, THPAZE XA, T HE 7HA, wF HE HAIA
52 A2 o 2 FA5IA) Orlando2] & AAE o2 SP AMS ~d85te] 9297 0] 3G AR E 35190
™, RUM(Random utility maximization) 7]§+9] t}g} 231 g3 RRM(Random regret minimization) 7|5te]
o 23 1S A-goto] vl A5 2447 RRM 7]9He] ofg 241 B3do] RUM 29 Bt 9431 4
2 M= AR UETh E3 AP wEEE = AR A™of ] 93-S v A LR UET

Qiet al.(2022)& 711 £/, FHEA, F FE A5 Fol 42| A= A9 P50 nA)= e +46H
o}, F= Ao A 20219 495 59742 RP(Revealed preference) @ SP ZANE 433531t} SF ALY, A1 7}
574, B 8T, WE HH 7HA, BA B4 59 HAE0) tisto] S ol 372 A= Oﬂ EHOH 67HA] Alute]
Q2 A = 831719 SEARE £H51H o, RUM o 23 e, RRM et 231 =y, LCL(Latent
class logit) B3 Z-8-oto] EA5ItE FAATE Fol, F2 AE AlF AH|Ae %67\]—4 7ol EAS mtots
of 73t HHE AlFofiord B a7t Ivhal F7g5kqle). Bt SaAIRMY 2|4 7HsAo] A= A= & FakS
0|2 A& st} A& JE O N s A Faido] ek Altbskaint.
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Table 2. Variable level

Variable Shortest route Eco—friendly route
Short distance Long distance Short distance Long distance
Travel time 20min 48min 22min, 24min, 52min, 57min,
26min, 28min, 62min, 67min,
30min, 32min 72min, 77min
Carbon emissions 1,184¢ 3,700g 474g, 592g, 710, 1,480g, 1,850g,
829g, 947g, 1,0668 22208, 2,590g,
’ 7 2,960g, 3,330g
1) 2ot 712l9] Vi@ HAl 583 01852 &2 712l TI0jE £¥ol| sV A2 2, nEIIE Tl0[ES 2&s0 AYU, 2|27t SRS 7

B2 SWAIZ U SRS HEalo Sl
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<Eco-friendly route> D
Travel time : 27 min .
Carbon emissions : 710g \\
.
1
I
L
<Shortest route>
0 Travel time : 20 min
Carbon emissions : 1,184g
Figure 3. Selection alternative description
3. AR 2 o 5 4
2 Ao 8t AREAAN R 87 A= T SP 2AR} o, N1 9] AR A A B4, 7191 &3, i<
A T 22 U85 Egote] AR5 o] 5, HFH LR 2 AfolA 8 HaE-2 Table 37t Zt. of7]
N 258 YuF 250l

Table 3. Socioeconomic and personal travel characteristics

Variable Description
Gender 0 = woman, 1 = male
Age 0 = under 40s, 1 = over 40s
Income 1 = less than 1 million won,
2 = 1 million won-2 million won
3 = 2 million won-3 million won
4 = 3 million won—4 million won
5 = 4 million won-5 million won
6 = 5 million won—-6 million won
7 = 6 million won-7 million won
8 = 7 million won—8 million won
9 = 8 million won-9 million won
10 = 9 million won—10 million won
11 = more than 10 million won
Hybrid car owner 0 = non—-owner, 1 = owner
Electric car owner 0 = non—-owner, 1 = owner
Average number of car uses per weekdays Number of uses
Average car use time per use Minute

4. Q! A

V402, 22 90 BB AELAARAE A A9 Al SA=9 397 -5 29
e AA5le] ZAE Sgelolc e ARE o] ok AL FRNLS o 228k sjele] wejo] Bastn
2. 711 4550] ol S 112 Holet wekaisick, Wb A Aol Wt AT BE o el Aol
ZAsR=A Tels] 919 o] S B4 Bk A AT B 67h) 1§02 TR 4 glom, 7 Bae
Table 49} 2},
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Table 4. Individual attitudes

Questions

Passion for search New route (PN)

PN1 [ want to try a new route that I haven’t used in the past

PN2  If someone suggests a new route to me, I'll be happy to try it

PN3 I try to find better routes in my daily travels

PN4 I would be willing to change my route if there was a better route than the one [ have now
PN5 When choosing a route to get to my destination, I compare various routes

Preference for Transfer between travel mode (PT)

PT1 [ am willing to use two or more means to get to my destination

PT2 When 1 transfer between mode, I don’t really feel pressured

PT3 It is unnecessary to use multiple means of transportation in one trip
PT4 I plan my schedule to minimize transfer time

PTS [ prefer routes with few transfers, even if it involves a bit of a detour
Importance of Punctuality (IP)

IP1 I really value keeping my appointments on time

P2 [ try to avoid transportation that may cause me to be behind schedule
IP3 I am willing to pay extra to meet the scheduled time

P4 I leave early so that I can arrive on time as much as possible

IP5 I worry about being late if public transportation runs slower than usual
Low—carbon Knowledge (LK)

LK1 [ know which of my actions increase my carbon emissions

LK2 T know several ways to reduce carbon emissions and protect the environment

LK3 Promoting the use of eco—friendly energy can save resources and reduce carbon emissions

LK4 Saving energy and reducing carbon emissions are necessary ways to improve the environment
LKS Exhaust gases from internal combustion engines (car, bus, etc.) are an important cause of environmental pollution
Low—carbon Habit (LH)

LH1 [ try to save energy and reduce carbon emissions in my daily life

LH2 I try to recycle renewable resources rather than use disposable products

LH3 I try to separate waste when I throw it away

LH4 I try to use public transportation as much as possible to reduce carbon emissions

LH5 I try to give priority to purchasing products from companies that try to protect the environment
Low—carbon Attitude (LA)

LAl Are willing to pay additional costs for transportation services that reduce carbon emissions
LA2  To reduce carbon emissions, I am willing to change my habits
LA3 In order to reduce carbon emissions, I don't want my daily life to become more inconvenient than it is now

LA4 I am willing to participate in carbon reduction activities
LAS [ prefer eco—friendly cars (electric car, hybrid car, etc.) over internal combustion engine cars

PR

1. 22124 (Factor analysis)

QRIBHOIR, 2SS 7ro] T4 tistel B7EA B APTA] 7|28 B 5, 05 7 F
fo BERQS 2Eok oIt ZYNSE 7 BEA NS Fol AAHS] 910 Zofelol, W] Hu
A 9 olsfele YPAD 4 90w, Lo} 74191 140 B0l Rsstet. & Ao RIRAE Bl
o A e TEeTA slon, Sae @R ) L 033} 2t

A, BE Q1 AR SHHEol diote] AT ES Fotal, ZHZbe] QRIES FE3IT o] 8lEol thet
Ao golst = Q<15 d WY F A w3 9] g W A (varimax) HH-S 28519} wlguAa 71 de g
SHE WH0E, B TR el 2 94-S0] A QAHRZE ABY] B4 o] Aot HES Wash, &
JYAL MBS YA 2 AEL o A, A FEL o FES s Fshs ol olelet AL B
SRSl e 2 kel 4% aalEe] A4S AEstan
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Table 5. Eco-friendly route attributes level reflection method

Shortest route Eco—friendly route Attributes level
Travel time Carbon emission Travel time Carbon emission Increase in travel time Carbon reduction
[7]] [C] (7] [c] [7,- 1] [c—-C]
20 1,184 22 474 2 710
20 1,184 24 474 4 710
20 1,184 26 947 6 237
20 1,184 28 710 8 474
20 1,184 30 1,066 10 118

20 1,184 32 592 12 592

QR4 187)] Bafo] 574 <102 Table 63} o] 22H9c}, B4440] Agie Tkl
KMO Z=:3 S1915 20,7642 #4-410] 2t 2102 SHels|9ieHKaiser, 1974). 81249] 43
517] S1al, Bardlett 784 A7 23, p-value 7o 0.0002% FR7H4 b o] Belaidolry 5
2918 4jo] A A0 hebteh, upuro R, M= B4 ST B, CronbachaBhS B 0.6 55 o140,
URERE SAAS0] Al o] Ak SA| 248 A0 BeHET EEE ARG A2 e 22 gAl diek AR
o] glor] ATshe Al 2L AR WA Uhe A, B A SE Bl Rl gl HER Su
HE”, S A o A 271 e AToke 4T FAY 27, B 1SS Fol o] it 14
F2 Uehii SR, T HETS Fol7] 98] RS 4T “UAAGUH 02 S7HHjole. o714
UG P BAD TG AQBMIHONA HsH A vheRt Aslste] 2412 S5,

Table 6. Factor analysis results

Type Factor
Latent variable Questions 1 2 3 4 5
Passion for search new route PN1 0.813
PN2 0.844
PN3 0.685
PN5 0.680
Preference for transfer between travel mode PT1 0.680
PT2 0.695
PT3 0.749
PT5 0.569
Importance of punctuality IP1 0.817
P2 0.780
P4 0.796
IP5 0.721
Low—carbon knowledge LK3 0.777
LK4 0.784
LK5 0.766
Low—carbon habit LH1 0.768
LH2 0.789
LH5 0.757
Cronbacha 0.817 0.634 0.826 0.800 0.782
KMO measure of sampling adequacy 0.764
Bartlett test of sphericity Approx ¥ 889.759
Degrees of freedom 153.000
P-value 0.000
Sample size 117
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Table 7. Descriptive statistics

Variable N Min Max Mean Std.v
Willingness to use eco—friendly routes (short distance) 585 0 1 0.55 0.498
Increase in travel time (short distance) 585 2 12 6.88 3.440
Carbon reduction (short distance) 585 118 710 471.28 201.281
Willingness to use eco—friendly routes (long distance) 585 0 1 0.30 0.459
Increase in travel time (long distance) 585 4 29 16.50 8.571
Carbon reduction (long distance) 585 370 2,220 1,292.15 634.280
Gender (1=male) 585 0 1 0.61 0.489
Age (1=over 40s) 585 0 1 0.57 0.495
Income 585 1 11 5.15 2.453
Hybrid car owner (1=owner) 585 0 1 0.09 0.280
Electric car owner (1=owner) 585 0 1 0.03 0.182
Average number of car uses per weekdays 585 0 10 3.02 4.150
Average car use time per use 585 0 90 15.67 21.596
Passion for search new route 585 -4.0044 1.9141 0.0000 0.9966
Preference for transfer between travel mode 585 -2.6735 2.3518 0.0000 0.9966
Importance of punctuality 585 -5.2896 1.9503 0.0000 0.9966
Low—carbon knowledge 585 -4.2203 1.7037 0.0000 0.9966
Low—carbon habit 585 -3.3525 2.1380 0.0000 0.9966
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SH bt 202 BEHEIh S S UATS /b B BRolA fole oo GFL nlXk A0z et
Brov], SAZE Z71 AR B o] B e net tha w53 gl U W Ao ek,

Table 8. Binary logistic regression analysis results

Variable Short distance Long distance

8 Exp(g) 8 Exp(6)
Constant 0.969%*** 2.637 0.281 1.325
Increase in travel time -0.207*** 0.813 -0.157*** 0.855
Carbon reduction 0.002%*** 1.002 0.000* 1.000
Gender (1=male) 0.034 1.035 0.264 1.302
Age (1=over 40s) 0.451** 1.570 0.137 1.147
Income -0.091** 0.913 0.078 1.081
Hybrid car owner (1=owner) 0.118 1.126 0.651* 1.918
Electric car owner (1=owner) —1.723%%* 0.178 -1.456* 0.233
Average number of car uses per weekdays 0.020 1.020 0.013 1.013
Average car use time per use 0.013* 1.013 0.002 1.002
Passion for search new route 0.094 1.098 0.177 1.194
Preference for transfer between travel mode 0.024 1.024 -0.013 0.987
Importance of punctuality 0.169* 1.185 -0.019 0.981
Low—carbon knowledge 0.294%** 1.342 0.132 1.142
Low—carbon habit 0.509*** 1.663 0.084 1.088
N 585
—2LL(0) 843.977
—2LL(3) 682.208 546.161
Pesudo— R* 0.596 0.676

*p<0.1, **p<0.05, ***p<0.01
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