Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 36, No. 5: 857-865/ October, 2016 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2016.36.5.0857 www.kscejournal.or.kr
Transportation Engineering 33

TEUHAIS B0 SEX BQOIS 2

()lI'I

o-.?_- 0|_o

Lee, Jeong Hun*, Jung, Hun Young**

Analysis of Willingness to Own Passenger Car Using Structural
Equation Model

ABSTRACT

This study analyzes ‘willingness to have passenger cars’ through perception survey about car use and possession. Social problems
caused by increasing car use are serious. Because of the fact that 78.9% of registered vehicles are passenger cars and 75.3% of passenger
cars are private cars, passenger cars are main reason of Social problems caused by using a car. So, we need to analyze the reason why
people possess cars and need additional cars. Also we need to study about ‘willingness to possess additional cars’ through analysis of
perception about car use and ownership. According to survey results, most households possess cars as means of commute, and most
households need additional cars as means of commute to office, leisure, kids’ commute to school and academy. Also we used Structural
Equation Model to analyze car use and ‘willingness to possess additional cars’ according to ownership. Analysis results showed that
car use is positively impacted by driving and usage perception, and negatively impacted by social problems such as parking, traffic
congestion, traffic environment, and etc. Also, results showed that the number of car is positively impacted by usage perception, and
negatively impacted by expenses. In case of ‘willingness to have additional cars’, is positively impacted by intention to use cars and
negatively impacted by car ownerships. We think research results can be used as basic data to manage traffic demand.

Key words : Object of car ownership, Willingness to have passenger car, Transportation demand management, Passenger car, Household,
Structural equation model
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Goal of Study
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| Literature and Method Review |
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| Research Model Design |
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| Data Collection and Basic Statistics Analysis |
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| Reliability Analysis and Validity Analysis |
\Z

| Structural Equation Model Analysis |
7

| Conclusion |

Fig. 1. Flowchart of Study

TEHAARIENE Fil BES wEFhe S sk

13 MR U TR 23 1

TUle] $&4F o8 W Bfel AHE A7+ vt Zrk
o] g=Holl A= Jung (1999)2 LISRELE TS o]83) w5t
el gl gk o2 olx] TR A2 tisiA =
AHE 9oAds =kl iSFHEE AT 5400 uE A
2] R3S BA3ITE Lee et al. (2000)= X592 o3k
Tl Aes)Ee] HeEAox 7 wgt o] 8Atel w
oiet wErehel] theh As/de], w5 3ol tigh ekl
IZARS AABAL AL AIE S7gmsret 37 atefete] ks
He 23S 22819t Lee et al. (2000)= SP Datad]|
T el Ee] TR it HE A alErie]
oluA7} S8 891 nXe= AE BASkAL Tl o]k
2215 el VRt Lee et al. (2013a)= 582k o8]
APHARIALR 583} o]8- A3t sl AL 7iQle] it
A eA A aR150] S84 o8 Aol FTE WAL
UTR= e 241813, Linda Steg et al. (2001)= 582 082
AHLer FFe Fv 8919 FOE YT T 88 8l
A E AL TS EEl fror)gh 448 Xgskeink Sohn
and Yun (2009)2 583} 255 tho = ARl RS
ite] FAHTE gl WY RYS TEIL 58
AJel] tisl] AHESICE H-fZHol A= Chung and Lee (2001)&
AEA WEAM = AF5E B3l 7 7 584 Bl
A RS TRt Lee et al. (2013b)= ¢-2luet 7HA19]
2R 72 B AR AUREE 9, I 2 AREEEE

m

)

o]
-y ST rl
il

F

Lo
O
of

SF nl

-

RS

Ir



Bt Ml AR dispel] 3RS mIXE 89s AT ESIT:

A X 5 AR 583) ol Y Bfoilg
B8 83 Bofre]del| s Gopie A ARsE Aotk
Uit 583} o83 T e aESERERE S ot
7} XS 8} Bofrol Bt A7 HEEANE viEe 2
7 &7800 FEE = Qo) ik EAe] S ARRIBIIT

B A7 S8 Bfole 7H S0 o} S8
ol§8h= 3R] S84} o8 B Bfol thgk H43} o
T8 aavhl Asle] S48 SrRtEE P HEste] A
£ ZIsYseint wegh AA] Bkl Sl S8Rk o) 35
&2k Aol gk ojatel BAe tigk #4418 e¥stsivk=
Fo] 7189 =73} zpelHelghal E 4 Stk

B 9= Y 2 28-S Structure equation Model)S- &+
B3} sk TR AR ARS]EF g Alefglx] s
7ol 8ol 71%3 E1F QR AlFEAStel A A
g adle] 723 W Eo|t(Bae, 2014). B3k 017 99
HE-X(Confirmatory Factor Analysis : CFA)3} 7 28-2(path
analysis)o] AT Fefoln], 1wl Fehe] golA] W 321z
Qo1 e = d(measurement model)ol] el HE2HA
& Frzrd(structural model) o G Tl Woo, 2012). =1
AL QS w3l AAsS Agska JAdast o
€ HFE e IS detehs RYo R A7 ARE
QIRAA vl skl HSslr 1ol Agek 24 Wgeltk 24
QA5 arefRho A Kk HeRsl EAo] Thsdkal QA
BFREAE BAll TS < ok A, 1A QRS B3l
o] 2 9 g Wrishs FolA vt el

=

TR A R e ARG} FAATE T8k 8%
d7o] Fa3lt) uepd B oM 583 2 Al tis]
e WERI] S8 X1, 58} o &0 2 IFf ==
AR S8AF o814, 583} oo W ARBIRIRFAQ] #AaL
&, 582 o]ge] W vlg A, 717 7Y S04 A
T2 A3l o AR thek Mg FEsl] AR
TFE TR 80ES AH8ISIrk Table 12 ZiAHpe} TR
FE e 2JEd digk Ulgelth

o5 FAHTT} 58} o8], S8R BAthr, 5857}
Bfertol ke & lolele HES oheadt 2ol A3
T QTR =AwE Fig 29} 2

ok
o,
o

o

Table 1. Latent Variable and Item

Latent Variable Item Researchers
Enjoyable Linda Steg et al.
Awareness of Car Funny (2001)
Driving Hobby Sohn and Yun
Relaxed (2009)
Comfortable
Accessibility 1999
Awareness of Car - AJung ( )
Travel Time Linda Steg et al.
Use
Mobility (2001)
Weather
Traffic Jam

Considering Social
Problem

Lee et al. (2000)

Environmental Problem Lee etal. (2013)

Parking Problem
Purchasing Charge
Considering Cost Non Fixine Expense LeeJ. M. etal.
Problem £2Xp (2013)
Fixing Expense
Number of Worker
Household Chung and Lee

Properties Number of Household Member (2001)

Number of Minor
Awareness of

Intension to
Use a Car
Awareness of
Car Use
er of l

Considering
Social Problem
Numb.

Considering
Household
car

Willingness to
Have Additory
Passenger Car_

Cost Problem

Household
Properties

Fig. 2. Research Model Design
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Table 2. Survey Outline

Date 21 November 2015 ~ 25 November 2015

Driving license holders

Survey target

- Properties

- Object of car use

- Intention of Additory Car Ownership

- Awareness of Car Use and Ownership
Sample Size 350

Valid Sample 292

Survey contents

3.2 SEx EM
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Table 3. Properties of the Respondents

Category Number Percentage
Male 170 582.%
Sex

Female 122 41.8%
Under 30 46 15.8%
31~39 121 41.4%
Age 40~49 66 22.6%
50~59 53 18.2%

Over 60 6 2.1%

1 15 5.1%
2 42 14.4%

Number of N
Household 3 86 29.5%
4 126 43.2%

Over 5 23 7.9%

0 5 1.7%.
1 108 40.0%

Number of o
Worker 2 138 47.3%
3 34 11.6%

Over 4 7 2.4%

Under 2 million won 22 7.5%
2~4 million won 118 40.5%
Household 7= = ion won 98 33.5%

Income

6~8 million won 37 12.7%

Over 8 million won 17 5.8%
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Fig. 3. Number of Household per Car Ownership
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W 1st Car (Sample : 200)

Fig. 4. Major Object of Car Use (1 Car Ownership Household)
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Fig. 5. Major Object of Car Use (2 Car Ownership Household)
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Fig. 7. Object of Henceforth Car Ownership (0 or 1 Car Ownership
Household)

BAg AR A WA 8k Ae EE 9 B3 o7
(66.7%), JF-E 271122.2%), /M- 17FH(11.1%)0)aL F ¥
A S8&2ke] Be- FET B F8 671166.7%), B8, B8,
o7k&e] 1I7HH(11.1%)= vERdaL Al B 5-8xfe] A S5
9 23} 471H44.4%), LTS 4717H44.4%), o7ME 174
(11.1%) 2 JeRdTh

AAH o7 $ga) o] 8EAE vy gy 2ok 7
g Bl whel 31 WA, 7 WA, A WA S8R TSI
S W) FET 3 B3] 7P T8 o] 8 EA 02 vkl 1
o E gFgo @ vepdeh EE 9 B3kgo] A 7oA
HR3HE 583F olg2] H9MAR] HAolal FET 9 FoRgo
2 olg% H8Apt SR Ve thE FH O R ARkS o83kl
A AAFE B sk Ao B < Qlth

FF 583 BAEA 2 SRR tisiA AR Fig,
73} Btk 582 B ek 1999] 3R} 5 1378(68.4%)
o] B9 582k BA3kaA} k= oJFke] Sl Ao R viERaL
6™(31.6%) 7H¢] A9 S&AE Bkt she 3] gle
Ao 2 VRt I 583 BAslaAl sk B0 RE &
= 9 F0] 6746.2%), o718 65146.2%), T H 7|t 15
(7.7%) 2 JeRdth 583 1HE B3k 7o 3712 584
2 Bgslaa} sl s 2007 3 57711(28.5%) = LERS
o} Bfslaat she HHo2e EE 9 B3} 2971450.9%),
AE-E 37H5.3%), P 7FH(15.8%), APAEe] sk 9 &)
518 10719417.5%), 59 2 7]E} 677510.5%) = LFERdTh

582} 2012 B3 7ol SR 58218 Beekaat
SR 7 6471 F 47FH6.3%) 2 LFERITE Fig. 8L E3

Vol.36 No.5 October 2016 861



50%
0% —— —
30% —
20% - |
10% —
0%

Commute (Children) Etc

Commute Business shopping Leisure

B Own 2 Car(Sample: 4] Own 3 Car (Sample : 2)

Fig. 8. Object of Henceforth Car Ownership (2 or 3 Car Ownership
Household)
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Table 4. Result of Reliability Analysis

Variable name Cronbach’s alpha
Awareness of Car Driving 0.851
Awareness of Car Use 0.873
Considering Social Problem 0.836
Considering Cost Problem 0.873
Household Properties 0.6

Table 5. Goodness-of Fits for the CFA

Fit Index
)(Q/df RMR GFI | AGFI |[RMSEA| CFI NFI

Criteria | <3.00 | =<0.05 | >=0.9 | >=0.9 | >=0.05 | >=0.9 | >=0.9

Values | 1.40 | 0.047 | 0.943 | 0.920 | 0.037 | 0.982 | 0.941
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Table 6. Result of Convergent Validity

ot

Latent . Construct
Variable Item Factor loading | AVE Reliability
Enjoyable 0912
Funn 0.916
Awareness of Y 0.675 | 0.892
Car Driving Hobby 0.801
Relaxed 0.756
Accessibility 0.835
Awareness of ™p ol Time 0767 | 0682| 0865
Car Use
Mobility 0.833
Traffic Jam 0913
Considering Environmental
Social M 0.759 0.746 | 0.897
Problem
Problem
Parking Problem 0.801
Purchasing Charge 0.778
Considering Non Fixing
Cost Problem Expense 0913 0693 | 0870
Fixing Expense 0.783
Number of
Worker 0.338
Household Number of
Properties Household 0.831 05741 0784
Member
Number of Minor 0.759
42 TEUA DY 24
587} 018 % Ao ke 587 Aol i T
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Table 8. Hypothesis Test of Research Model
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Table 7. Goodness-of-Fits for the Final SEM

Fit Index
»*/df| RMR | GFI | AGFI |[RMSEA| CFI | NFI
Criteria | <3.00 | =<0.05 | >=0.9 | >=0.9 | >=0.05 | >=0.9 | >=0.9
Values | 1.692 | 0.037 | 0.928 | 0.893 | 0.049 | 0.964 | 0.918
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AN

H Path Estimate CR P Adopt
H-1 Awareness of Car Driving > Intension to Use a Car 0.123 2.00 0.045* | Accepted
H-2 Awareness of Car Driving > Number of Household Car -0.064 -1.06 0.291 Rejected
H-3 Awareness of Car Use > Intension to Use a Car 0.187 290 | 0.004** | Accepted
H-4 Awareness of Car Use > Number of Household Car 0.159 245 0.014* | Accepted
H-5 Considering Social Problem | > Intension to Use a Car -0.128 -2.16 | 0.034* | Accepted
H-6 Considering Social Problem | > Number of Household Car 0.035 0.58 0.563 Rejected
H-7 Considering Cost Problem > Intension to Use a Car -0.087 -1.41 0.159 Rejected
H-8 Considering Cost Problem > Number of Household Car -0.177 -2.86 | 0.004** | Accepted
H-9 Household Properties > Number of Household Car 0.176 2.48 0.013* | Accepted
H-10 Household Properties > willingness to have passenger cars 0.254 3.28 | 0.001** | Accepted
H-11 Intension to Use a Car > Number of Household Car 0.132 2.26 0.024* | Accepted
H-12 Intension to Use a Car > willingness to have Additory passenger cars 0.206 3.75 | 0.000*%* | Accepted
H-13 Number of Household Car > willingness to have passenger cars -0.303 -5.24 | 0.000%* | Accepted

note) * : p<0.05, **p<0.01
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Fig. 9. Final Structural Equation Model
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