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SUMMARY

The problems of congestion, air pollution, and noise are throughout the world, while the
shared micromobility has become a new transportation mode which has entered cities on a
large scale with much attention recently. With the amendment of Acts related to electric
scooter (e-scooter) in Taiwan, the service providers should not only identify potential users,
but consider the explanatory variables and unobserved psychological factors that potential
users care about before entering the market.

By applying the integrated choice and latent variable (ICLV) model, we capture the
respondents' preferences towards different attribute variables of shared e-scooters and learn
the relationship between socio-demographic characteristics and potential psychological
factors Then, we analyze the degree of influence on potential psychological factors with
different sharing micro-mobility habits.

Results show that the attributes variables, start cost, cost per minute, riding lane, and weather
have significant effects. Males are more likely to be early adopters of new products or
services in the market than females; and respondents over the age of 31 are more concerned
to the safety of e-scooter use than those aged 18-30. Among the potential psychological
factors, respondents with a weak habit of using shared micro-mobility are most concerned
with ‘hedonic motivation’ and ‘safety consciousness’, while for those with a strong one, all
factors have significant impacts. This study is expected to be a reference when the service

providers and the government plan to promote shared e-scooter in Taiwan.

Key Words: Shared electric scooters, Shared micromobility, Potential users, Integrated
Choice and Latent Variable Model




INTRODUCTION

Throughout the world, cities seek to ease transport-related problems of congestion, air
pollution, noise, and injuries (G0ssling, 2020). These problems have caused health,
environmental and economic impacts. Unlike in Western countries, scooters are a mode
choice for daily transportation needs in South and East Asia, including Taiwan. Although
powered two-wheelers need less space than passenger car, the sheer size of the fleet still
leads to congestion (Eccarius & Lu, 2020). With the increasing number of private vehicles,
the forms of micromobility or shared micromobility which have entered cities on a large
scale with much attention recently and have had positive outcomes for transportation
systems (Shaheen & Cohen, 2019; Gossling, 2020).

The shared e-scooters service was introduced in 2017 as a new shared mobility in Los
Angeles. Shared e-scooters have recently attracted a lot of attention, due to the rapid
spreading of e-scooters in many cities around the world (Nikiforiadis et al., 2021). Shared e-
scooters are highly enjoyable for the public and are not restricted by clothing that reduces
the willingness to use them (Caspi et al, 2020), thus attracting people to choose them for

tourism activities (McKenzie, 2019).

As mentioned in the first paragraph of this section, Taiwan's high population density and the
increasing number of private vehicles will reduce the road space. The emergence of shared
micromobility is expected to improve the mentioned phenomenon. However, while there are
many advantages about shared e-scooters, there are also many safety concerns, including the
type of roads on which e-scooters should be ridden. Therefore, this study will use the shared
e-scooters as a vehicle to investigate the factors that really influence whether respondents
use this new type of shared micromobility, also consider not only the influence of personal
attitudes and perceptual behaviors, but also the changes in the attributes they contain.
Therefore, this study will use a choice model to analyze the perspective of potential users
with different usage habits and explore the reasons that influence respondents' adoption of
this new type of mobility, so that market providers can evaluate the product differences and

make market-adapted solutions.

MATERIALS AND METHODS

This study is conducted to investigate the influencing factors and preferences of shared
electric scooters. Through the use of shared micromobility respondents are divided into
different groups in order to understand the choice behavior of users with different habits of

using shared micromobility. The ICLV model is increasingly being used as a reference
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model for analyzing choice behavior because it can take into account potential psychological
factors that are not directly observable or measurable, and also can identify the relationship
between observable and potential variables. Therefore, more and more studies have chosen
to use the ICLV model as a reference model for analyzing choice behavior (Vij & Walker,
2016).

In this study, a choice model is used to understand respondents' preference for shared e-
scooters among different attribute variables, and to identify attributes that respondents care
about, including rental price, monthly pass, riding lane, and weather. The relationship
between socio-economic variables and potential variables is used to explore whether the
socio-economic characteristics of the respondents influence the potential psychological
factors and the extent of their relationship, including the impact of socio-economic
characteristics on technology innovation, which can identify possible innovation adopter
groups. Finally, the ICLV model analysis is conducted to investigate whether the inclusion
of potential psychological factors had an impact on the respondents' choice, and through the
results and discussion, conclusions and recommendations are made to provide a basis for
future reference by service providers and government in promoting this micromobility. The

modeling framework is shown in Fig. 1.
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Fig. 1. Framework for a ICLV model
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RESULTS AND DISCUSSION

When potential variables are added to the choice model, it is possible to understand the

degree of influence of potential psychological factors on the choice utility of the respondents.

The results of estimating the parameters of the basic MNL and ICLV model are shown in

Tablel. For respondents who are less accustomed to using shared micromobility (Group A),

fun initiatives are necessary to attract them to choose to use shared e-scooters, because these

respondents prioritize both hedonistic motivation and technology innovation. For the group

of respondents with a strong habit of using shared micromobility (Group B), all potential

variables have a significant influence on the choice utility. Moreover, comparing the two

models in these two groups, the ICLV model has better model fit.

Table 1 Result of parameter estimation between MNL mode and ICLV model

Group A (n,=319)

Group B (n,=348)

Variables
MNL ICLV MNL ICLV

constant 4.196(1.233)™" 4.398(1.245)™" 2.104(1.202)" 2.201(1.211)"
Attribute

Start cost -0.078(0.022)"*" -0.079(0.022)™*" -0.075(0.021)™" -0.076(0.021)™"
Cost per minute -0.308(0.055)™" -0.314(0.056)™*" -0.240(0.055)™" -0.246(0.055)™"
Monthly pass -0.006(0.013) -0.007(0.013) -0.017(0.013) -0.016(0.013)
Riding lane -1.054(0.155)*" -1.056(0.156)™" -1.029(0.155)™" -1.031(0.155)™"
Weather -0.832(0.134)™ -0.831(0.135)™" -1.186(0.128)™" -1.181(0.128)™"

Latent variable
Hedonic motivation
Pro-environment attitude
Technology innovation

Safety consciousness

0.359(0.179)"
0.070(0.225)

0.325(0.117)™
-0.121(0.209)

0.408(0.162)""
0.425(0.205)"
0.278(0.105)"
-0.423(0.169)"

Log likelihood function -923.824 -909.245 -1001.408 -983.098
p? 0.076 0.090 0.091 0.108
AIC 1.943 1.921 1.934 1.906
" p<0.1; ™*: p<0.05; ***: p<0.01

CONCLUSION

This study used the ICLV model to study the choice intention of potential users of shared e-

scooters, combining subjective and objective factors, and the results showed that the four

latent psychological factors considered in this study influenced respondents' choice behavior,



and the model has a better model fit. Gossling (2020) and Abouelela et al. (2021) believed
that cities without clear regulations and policies before the introduction of shared e-scooters
could undermine the benefits that shared e-scooters could bring. Therefore, this study may
provide a basis for the service providers or government to conduct customer surveys before
entering the market. In addition to knowing the objective variables of people's preference, it
can also help to formulate appropriate marketing strategies through the classification of
target customers and understand the psychological factors of potential users' preference to

prevent them from becoming loyal consumers and attract more potential users.
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mwrﬂ%%—@Wié—@%ﬂr%'+‘§@ﬁﬁﬁ%’$@ﬁmﬁ%ﬁ
TS LS RIRE 0 LR B T ) .
G RIRE 0 R B SE E LA
RO FP A% 2P MR > TEIFHF R R X 2
R FEFIREE RN P AL EEA LB AL T 78 L

M2 2 3w A & (Badeauetal., 2019; Cao etal., 2021; Haworth et al., 2021; Sikka
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etal.,2019; Mayhew & Bergin, 2019)  F o & RELF IR IRIE T 38 202 R0 {30
PREZLEFFD G Wbk W#%g@&&aﬁ@qﬂgﬁ¢
pF 24 2}29")%"5&\?‘#_%2!{\1#]];‘_3/]\%29 @\,llé}_—i’fﬂ | 524 ok )

P 1
T 25208 % K o ;ai\g%“:ﬁ;}_,ﬁ‘, +'»%ﬁ1/%,}};aumim—5 iR o %T\ﬁ
i

'?L’ﬁ’\m&}_’mf WANER > X 2L - FIEIRE 2R 0 &
Badeauetal. (2019)F 7 ¢ #& 3] > fiEd ﬁ?ijﬁ%gﬁzs}%ﬁ » T 35100 B EFINE G ¢
TEFFD R ¥ W44 BEG ORLF 2MOFRY A T RL] G0 A

j‘-»

Ll

B PR E 2y 4o Lyft~ Lime ~ Jump % Bird % » g b » 2 T 290

E‘}\

% ‘; 7% T;giﬂ - u%} 3T ‘; gﬁ-%; q,\gj;)]:ﬁg E o 1__.553?\
SRR ESE LT RIS R FAITUALEFLBFHEL L
7 & i% i (Badeau et al., 2019; Sikka et al., 2019) > M #& B S fZEF L 2 £ > o

ERCESN IR S é’ﬁ?),?r" ’ “f TR ARG | enig

N

BEARY FPAATHRA L B EFRJAATT 2L TEF L b
RYFEFLAAL Ty URTEAT S N FR RS A Y ke
O e iph v gk ? > Hosseinzadeh et al. (2021)% Degele et al. (2018) &
B2 LEPEEPP X ERY LI THFFD SPIRG 2L F RN
R sz > B % % 2 Nikiforiadis et al. (2021) # "8 % = + 337 Thessaloniki 7
P32 AR > Caspietal. (2020)3F % R4 5 B /i Austin ¥ McKenzie
(2019 3 MEMEFH LA LS A A Pr AL L THFHF2FE D 7%
pt kb % Leeetal. (2021) ~ Nikiforiadis etal. (2021)% Abouelela et al. (2021) =%
PP EEALIREFED S ABA A S R E? ARV 2L E e
ko ERIFEFR/EZREBFFL 2 PER Y FlF 87 ¥ > Hosseinzadeh
etal. (2021)% Abouelelaetal. (2021) F# 2 & X £ig > @ * ¥ L L & FF -
T » Gossling (2020) % Abouelela et al. (2021) % 3u 5 337 F3 38X 5 ¢

B F
R 2w AT TP R RE SR 0 R FE rA ke § P R T
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SRR S F X 2t~ A% 2 @ R E P30 A Guoand Zhang (2021)
2 Caoetal 2021)in i % B 7 H¥ £ 3 et cn » ¥R 4y v 0l

E’ja% hi D-/,t‘j\o

I 4 A RIR AW 2 Fp ATy
CHNF IR RR LA TEFI AL AR R IR A AP

HZRL WER (P e FELTEEH L PPF-

25 FEEEZ BALPEES

e
£
=t
/Q\
G
W
¥
-\)('
ol
"y
N
)
5
T
ol
|k
=
~
=8
'F_k
¢
e
A
e
ik
o
>
&
=l
I
ER
Yt
)

Tl RHEBABFEASTETE igifé‘f‘%&f\"‘ ENAYER 3 jﬁgg%’fgg%

-
R
BT EP R RPEVATER L RETEE iR RS S ]

\\\?{r

fcdp T4 E 2 S cfp 3 E7 - X (Ben-Akiva et al,, 2002) °
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Explanatory Variables

Utility

- - - —

Choice

B 2-1 "2t iF 4% 50
7 kR Ben-Akiva et al. (2002)

2 RGN o SEfoCT BRI A F 5 Lk

A
ETIS

Flet 1 5 McFadden (1997)#% 413 i Bfiozt @ 4o » 5o a5 10 2 oo 2504
Rl 305 83 JPNERE L anP BT o FI 50 s S R iR
Bt > BRER S 2B AR 3G A - B ETEE R
#3253 (Psychological factors) efdp h3 » 2% S » B #0558 78 HE40™ B 2-

2 o
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Explanatory Indicat
ndicators

Variables

Utility

I
1
1
1
I
A 4

Choice

Bl 2-2 4o dnde? ¢ 7 dpth g B i3
7oL KR Ben-Akiva et al. (2002)

d e M IR F R i X 7§ B RPEL P F UL 2 gk e
FREBEENE - F T A2 LSRR o dpihr R NIER o T
POIRT Y - AR o AR 2 (Bide FlE A4 dr) F B AREK

2 feif i £ oa-H O sz 308ci® i (Ben-Akiva et al., 2002) » 4r ] 2-3 #75% o
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Factor Analysis

Latent

Explanatory Variables

Variables

Indicators

Fitted latent variables
(and their distributions)

¢ - — = = = =

Choice

B 2-3 2Rt @ LB FFFAITE ER T
7ok kR : Ben-Akiva et al. (2002)

PRI E s ERFEFL S TENEG - R
B2 i ERPF S F AR A S B B A

fedificts € )= - REPA 3 2 3+ (Ben-Akiva et al., 2002) ©

%‘ﬁﬁ“ﬁié'”ﬂ*’f B LFE S 527 B R e
}% M T

*%L
X?SF
R
=\l
=
1T,
_\'
A
&
e
=
5
"S

=
[\.)
.l;
T,

_"

NN
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Latent
Attributes

Explanatory
Variables

1
1
1
1
1
1
¥

Choice

W 2-4 & Fe it EEHT
T kR Ben-Akiva et al. (2002)

% & @ it > Ben-Akiva et al. (2002)#% 71 d E 8 #5382 A B At e s

w7

~

2 B LR 2 T % B 5N (Integrated Choice and Latent Variable Model, ICLV
Model) > % ¥ @ fi3¢ dhie & 7 0o L M FE I o o f 2 EE A B EF

SPIERIA 4 0 BN IR BBl 2-5 T e
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Explanatory Latent Latent
Variables X Variables X* | " Indicators [ Variable
Model
:
1
1
1
v
Choice y
‘ l
1
Choice Model
iy &
Bl 2-5 L EHZ FL TR

7 kR Ben-Akiva et al. (2002)

FiEWEICLV 38 B FxICLVESN T o3 Vi BB 7 2
BEFE 2 BB Rl ¥ UEE Y R RE B LR Bl o T
ARGEIFLHABERRY ICLV B T2 A EHE L2 55 HA(VY &
Walker, 2016) °

BIRB AR Y 0 Abateetal. (2020)i5 i " B/ (CONCERN) | % &% 775 4
1P M RALR o 18R 23 i T S(BFFECT) B2 75 423 B iEs  JF
d % 2375 ;% (Contingent Valuation Method, CVM)#5 1 #8 = X B30 2 A 4R
b % Svalbard ¥ § ¥ B2 3 F XA LA B HBEAR R Gy L0
EYHFE A TART Ry BMIAAAMARE Y SRR SRLEEAT Y

g T PRGN F AR AR FEY RIS A - Maoetal. (2020) R E_k *
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ICLV #5435 2 ®odbee 4 2 § & o f i 45 - %ﬁ'h}? RIFCR 2V HFF
HALRES TR Gk RET I R T R by
&2 AF% ¢ > Kamargiannietal. (2015)11* ICLV #55% » 4e 14 3 3= B
2RBHI A E BB o R PP Y B E(Cyprus) F
FNFZAREERFZ O SFRT P ARFIF O RERNS O TR
BlFHY MEPF AR 3T 2 EN3 8 72 g E2 B HIRBAre X 5]

p
GRS NP ECE I AR At SEE RS TR TS TR A

=
f
HHERBE DB LARRE BREE I A I RBR s Ty BT A L
REHEBRRY 232300 B A REE T T RBaOGRIREE

PER TG D AN -
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AR S

MR £

fggﬂ%bk’zﬁ,{&’ffl;}jiuiv}% AT *
TEFFED L RS A EEREA TR L

BEE P E T FMAEL R YR S A E o IR 2§ HcE 2

dal

=%

g

e

lm. ﬁ!‘-
\m

o

# Y R T\ﬁ HWE L adfFEd ERET5 o
AT G R AT M U 4F 72 (Stated Preference Method)ig 7 B £ 2% 35 > 1+ B

5ﬂ§”‘ﬂﬁﬁﬁ%*#iéﬁﬁ%ﬁﬁ@ﬁ%@’ﬁ R4 i

54\34

AR 7% 1 BEAE LG T RL P E PERER D AL AE R
SERS SX T IMCEE S L PR SRS R R

ZPE'ﬁ?Z’”?"Z?:fa‘&f’rp s FpLiEiE R Y I8 R d 48 ICLV iV i 7 A 7t

e
3.1 &t ipdiz

EHRACER B R AT Y A& & L B or 4 4 (Revealed Preference,
RP)% #cit ik 4+ (Stated Preference, SP)  Kroes & Sheldon (1988)#%& % > #xif &
T dF 2 BT 1970 & RA TR A FAAEE Y 5 RIS 1987 EACHR L
oo T 1982 E R AN A K ERUAEEZ B TP o 3§ PR T iR

W B AT ;L:z-_u,igihki%ﬁ%;‘éﬁ%}i"?ﬁ%%?#—% TE

N

2 i3

o

g\s‘i

3.0.1 sk 2 2 A A

BRI AR RE A A 2 AR RS R TR
FREFLEHHL D FEEA L TR F LA G R BERFE B
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LATT IR RE KR RER TS 8D
CREFE A AT A2 SRR ERR NG fo 0 H R R

B
R AP B ERE I E D AR Y Sl At 5 (Kroes & Sheldon,

oA F B
1988) > % B FIAE 7 14 i 4 % 2 44 B Ak [ R HE AU AT A 5 B3l A 2

FEradz- o 2R ey A el RRAETHRELF
(Dissanayake & Morikawa, 2010; Mark & Swait, 2004) » %8 7 Sk 3Kk 35 #-7F L /&
T 2 1 (Attributes) 22 B ok & (Level)tp 3 2 & > 1HCHR S AR

51’%51’%33'%%?/7:‘5%; ;!z#l:}i‘f, i I ;ﬁﬁ‘*?ﬁ’i% feoRs T X Fliff £

N~
i
ETN
\\-Q-

o k2 BERATE AN RHCE B A A E R T

=3
ﬁﬁ%éi’%%ME*%ﬁﬁiﬁ“%%%%gﬁ PR 2 R
s

Ko A a2 BE R R FAALFE S FL PPk S e
R HGRTR X FE R R T fER P { HFE S R DR ALA (Hensher
etal., 1988) o M 4Tt M p4F 2 F R XL B L Z 0T A

1. = %4 ;* (Two-factor at-a-time procedure)

o 2 % 5 1 72 (Trade-off procedure) » 5 3% & = ¥ #-4 - $HRH L

ERREE P EEEFTRLRINNBEER L LT Y - FJHE
%;;ifgg {%g:ﬁg&gg_\ﬂ EAERY > RFAAEXE N TR - HEE &

N

SR Y S LR TR I IO R T

2. JFR# BriZ (Full-profile approach)

-*?x

R
-

s

A fE BLA ™ 2 (Concept evaluation task) > ¥ 5 3% = & ¢ 7| F 0
wF ERZ B 2 d FRBL R - kB EE RSN - BFE X RS F
E2RTARL - EMRC RA o YA R L E R s P
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FREEEPEL R PR L AR FE S ke F
F]+ 3K 3+ (Factorial design) ~ 8 4 ]+ X 3+ (Fractional factorial design)£* & < $ 7|
/% (Orthogonal Arrays) % & 3% f#/4- o

it HAF Y & SR B P2 iR (79 % K 3 (Fowkes & Wardman,

)

1

1988) 7 g = & MBI g A bl XA o F - S B R AP 02

RSN

Flpt s - Fl2 e £ 772 ¢ BRI Y - A2 el oy F

=)

DL

-

LinRkEs R
MR AP RE 2 B2 2 4 (Mao et al., 2020) °

313 it/ R RFR AR

hAGEME REF Y > B R ’}“:}7’?% e chim 4 g °

R
BTG D LGS AR

Flpt TS A R g1 R
Wi e 0 M T A Z AR
1. % %375 (Ranking)

SPERBTE FERBELS F8PR -2 2T pr NP H 5

SR RNBWIER o B2 ES R BE OB KER  F Y BT S XK
B enis BAe i o

2. %4~ i#(Rating)

iE
&%ﬁ AT AP EHETES Sl g7
.

3.

2

F

iﬁﬁ@% ARG FEI R A R e B ABIMEIER RE T

B oo — MGELEZ AT 120
BB~ R b A E R E L AR -

% — U4 ;2 (First preference)
ﬁﬁﬁﬁﬁﬁﬁﬁéf%%%a&gﬁ’ﬁ%éﬁﬁ%%<“%ﬁ%ﬂi

.

%‘*%-ﬁ%’?@fpﬁéﬂ?'ﬁ% TRESIRREOE T E
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b - A2 SRt - R BE H(Logit) & ¥ %t (Probit) fic 5 i 7
I% BB oA AR LR o F j\ﬁﬂé{,ﬁ.u 5 - B

H
IR ERRFSC R TR A RE R SR
3.2 BATE B

BACER B s BAESEG B R R AHL & kg SRE S
x
P

PEABCRE AL BRE 2 R

EE NP L s* X 97 %k (Ben-Akiva & Lerman, 2018) -
EHEF 2% TN A BRG - R)E t p e T R
(22 %50 ={12.., n}F " #E kAT A A k2 e 2 {Uy,

Ui = Vie + &t ()
He P 53 %0 2L tF R THET 5oL tEH>F1F k22
FTHFEM o A ATHER P 2P X A ZEREFE LB BT

4o 53 AR (3) T

Vie = V(Xit ’Sit) (3)
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HeP X b P2 i< E2t2 e E TI 3 X2 ZRFZ S, 5%E t 24k
EaRAERE WEFRE (ZARTFF o PR EFERETREL

= P[V(Xir * Sie) + e = V(Xje 7 Sje) + e Vijel, )

= P[V(Xit *Sie) —=V(X;t * Sit) = ¢ — €t vizjec, (5

fED R FL NS (g )F AR AT FD 3 ok EE R
Fe B B ¥ e B E D S Bt 1058 (Multinomial Probit
Model, MNP) ; % 3K 5 Gumbel 4 fie » ¥ PR = F 4 fie (Independent and
Identically Distributed, 1ID) » ¥ 4& % ! % 7 ;% % & 3 (Multinomial Logit Model,

MNL): B JRjE e & e fr 2 2> 7 42 F 5 & 3% B F 4 (Nested Logit Model, NL)°
33 3 A REHFES

& RS REHRGY o Bt Il LR, Py

% Gumbel A fe > ¥ 2 FESXFEF 240 2 2 2 ¥ (independence of

irrelevant alternatives, ITA) » 7% T § % 3% ‘]5 EHESFEIEIF I mae s
FTET R 2 LM o BHUvFESRAEM ftbi‘%'%?"ﬁ’ﬁ FrengiE S &

'
Iy

B
FOOLERPE 0 2 FEATR R gk

=
=l
=5t
iy

1_/%‘_

ETTRS

e LA
AREH I FFE L ENAANI GRS L S AA RS R SEA D
=+ -

A R SEfAS  VRENIAR

Vit
Pu = g ova (6)
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!
Vit = a; + ﬁ Xit (7)
e i R o ¥ fE ARG SR X, P FE R IR E
HORE URTER G R RER K FLPI P L T A AR
eVit
Pt Zjert eVit .
=== Vi Vkt ®)
Prt eVkt e’ kt
Zjert
I R@)T @ AT CER S REER kS RIS v o
T2 e Anh > BH U 3 K2 ok G o
dRE Tl FE S AR B A M RKE e T B A S RE RN

BRI T BoA BNk ST L R RIR TE RO A B o KA T
PREERFER FRE R LP G AR ARA DML 2 P 20

FHE NIRRT 2 Febrd 2 RN T SRS
FHAEL ) FHEHE 22 R BB MR LRY AL APFE AR

P A AR T o b AP REL TR 0 5T RE B -

PR REHE N B > - i &+ P12 (Maximum likelihood
method)» 2 iS5G E FREIPEATA B2 FRELY chil H )
WP Sfic i Bt o 2 Sl BT RBOSIBEE G - RE 2

B2 foocit o A R AR P B BRI TR - LG A
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Borflt ot R BB BT B B PRI R AT A bt
PEGLE LA P BF L2 SBcR RS N HRES N o

R I & SCAVEE

n=1[liea, P ©)
Hd o Lo BHEAZ NS NS BRI A ns AR F 54,5 K Fn
ERE RGPS AR AnERE T FiPP S SRR RE > 5 KA
nE#E>RicHELZ 1 FRE00
2. BAE S BEP¥Ec oS NdeT
InL =Y 14, fin XInPy (10)
3. i £ RInLB B Flic2 Bics F AR L 00 F AT F 22 (Newton-

Raphson). ! i % #c2 K iz & o
3.3.2 Hal i

AR GBRIE 7 1iF LY ks w3 R S K ETHRCA 2 B - &
WORHCRI e R o F B PRI 3 R S lepE > K TR Pt A i
(Likelihood Ratio Index)# T A% f3f I e i S B e 8 28 B i S B dic B
I - A2 ke R TR BN L M B O N e

2= 1 — LB an

LL(0)

e o LL(B)» S8l & 5 BRanit Bopi i B ® 5 LL(0) % % 77 $%% &
(RS SF 'S EATISTE - SEACEE: RS CATRAE PR S £ FUREI SRS & of R - R U
St B2 v o FI B E A 0~ 2 p2 B g % A TGS il R 4

r’g o

27



3.4 ICLV #:.3%

(Ben-Akiva et al. 1999)% £ At ¢ ‘A%~ > X B2 B A B L
RFRZFEELEMZ AT Ry RS T i IR A
P EH B OITEE BN o 2018 Ben-Akiva et al. (2002)#& 21 e ICLV H-5%
HIICLV #5382 REE st Apet o B Aracdfplenae 4 2 e R % 5 “t#/R A o

TE]3-1§ICLV%3—$\L+?§ Bl P #FFIA) R B & &2 F 3R 2 LR
ZBEREX . FRESGEVERGHEIFE L2 A FARNEA T T L RER
BRI R REX RGN TR LREX XA FIERET U

»h R D ERYITEFE IF% ICLV #5358 & 5 A PEERET » HEP 4o > #{iC

)2 45 5 A2 Ao B 3-1 9 o

BELE ) eruily |
X > X+ I
f S st
: - R
; <:::> 3 7 R B
°F . BRER
"""" TR E
B

Bl 3-1 ICLV #-5¢
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- R4 B e AU B4 2 #2453 (Structural Equation Modeling,
SEM)it 7 » H # 3 %# 4 %1% » 47 (Confirmatory Factor Analysis, CFA) > 3%
MR AT &% R g R A R 2 Rl T TR kR A TR
EEAREL T g A7 SIS HER ko @ & ICLV Hst ¢ a8 o5

SRR R T

1. & 5% (measurement model)

¥ SEM G4 7 § IR B T AL R R 24T 6 % e SEM
PORIBHC T Y 0 Rtk (MR ) BB RE (e ) 2 Bahhl o siE
BF % A e iz B e 30 3 A (reliability) A 15 2 B B9 (validity) A 450
SR 2 B i B (model fit) « IR S i A28 4T S

I, =mX,,X,,;a) +V, (12)

L, = B %#p*ﬂ(l’v H) 5 Xy e AR (L g SRR X, F
B (5 ) S as AR VR EEEAE -

N
Ar

2. B HA3 (structural model)
%ﬁﬁﬁﬁﬁﬁé%?“ﬁ&“%* 4 (15 ) 2RARE (L § o
) iil-l»7 Fﬁmrﬁg 1‘4 ) ﬁ"%ﬁj_\.krv—r}*'-l——r .

Xn' = hXyn,B) + wy (13)
CREDRES X T IC THRPAA T E X IER R T.CT SR FEETE S
Wy » EWFALI -

FoOMAERBGNED FARTHAENREFA B P £ AT
frEgsct 22 F Rt > BB LRECERSET T R st Sdky? >

bt AT R 2 AT Y U2 S S AT AR

U, = V(Xn»Xn*;y) + & (14)
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B XL R R (5 ) 5 X, 5 EF R (>

£ 5 EWIE LI -

3. E#HH (choice model)

BAp Y, 580 Skch T

]
< "_/%‘;7 ﬁ"ﬁi \‘-ﬁir"':ilj’—""-i’ﬁt :

v { 1, if Uy = max{U;,}
in —

0, otherwise

AT AR ICLV

#-3' > A5 E SEM

/—"T' IF)\"J:)&\:

R Ty AR

¢RI g T B

(15)

EFNE MR RS S 4

B E A4 R B AREN F R E s R X E T F F 4 (factor
EiaRkEmERiY e (R3-2)-

score)’ £ #-F|F& 184 3% » % FF

EERBS PR B2 53t VAL 5 4R B #iciE 2 (Sequential numerical approach) >+

?g;:;_zr FIH PR 5 Gt T d g g N =BES FEFHH B 0 F Raveauetal.

2010y 3 B % &R & * 125 BB

R VX Rl

AW EREZ PRI E T AR FELR o

Bl R

AR X

EHEM K

!

$RBELTHEX

!

ICLV # &,

B 3-2 A5 7 2 {4 A T A28
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yr® A1

AL R AR REFZAEX ’?;ﬁ}"‘f‘&f%?i%@ﬂﬁ@ﬁ%Ag}

~
AALE AT BEHRFBLEFIZ AP - FAEESFIHE ICLV 5% 0 it &
o &

FaubEadadie o }‘:ﬁ—)ﬁ%‘ﬂf“u%’% SENERGT L RESRBAT S
%%’ﬁiﬁ*jﬂz%*“—"——%?,@ FFre225E > k42 AT R FELER DR
2RFZITHERFZESRE

AEIHEHEPR P F R L3RR F R L ER G OB
% > w %% B 2-5 4 Ben-Akiva et al. (2002)#7#% 21 2. ICLV $58 (F 5 257 % 2
ABRATHEA (B 4-1) » MHENED I E RN EAS R N e

FRAEREAZERN S BB R VLR AR S RE RS LT D

»

il o - ‘,‘q“-’*‘ PR AR L FH 2 e E A L S AR e R
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7 BA ek (1)

| HM1 " HM2 || HM3 |

i AR EX)

Les | 2o ][ > |

RIS 23
2 fi & (PEA)

| PEAI1 " PEA2 " PEA3 " PEA4 |

—-————

| TI1 ” TI2 ” TI3 |

L BTy

| SC1 ” SC2 ” SC3 |

Latent Variable Model

G RBERE®D

Choice Model

VR 2 B

——————— > mE

B 4-1 ~#7 3 ICLV #55% 2 % 4%

42 HLBEHS L ER - BRE NA

FESERNALL AT BRREHE RS SEE A ACER R
TEERENE2 2 B F 2L BBl 2L BT BERERSE
B TS HC P O~ sk Sofic? B3R ICLV #5528 7 1345 ICLV #38 K

REPM 2P ELRE AT IRBETHE LI LBFFI LT LFLE
pril

BEZRALHES > 2 41 S AFTRY 2B ERRGE 2 {6 2R

32



‘?)Lm }i 41?1/@;‘?_ %L_nu,_ ﬁ;:éﬁ‘g;%?s b /‘7\‘;&]:\% r%_?%:}ié%’}%J ~ l—”}lj ?IJ%/‘I%\,
Bz iR~ THHAIRT, 2 T 2R, P NERPFTIRRAEAFE

g d TP (% 4-1)

I
—_—
it
=
{ﬂ
\\m

BCG (2019)3% A H R § B 5 & 6 &ﬁﬁﬁ» L3 FEE LR R

RABREAAEIEFAERAOT R A XZTTHFFD T LR EEdF
BRBEEFNAE BHATFI KL TRSAF LR PR E X E R
528 Pk (Gossling, 2020) o Flpt AT § % B o LB A R BHES 2 -

HAEZRAPNFZ  ARIARLIZBFFE €13 2 ARLH%x

TEFFED LG ABT NZARIHFRETTHFFED § L 4@ﬂwﬁﬁ

\\\?@r

% Kopplin et al. (2021)£2 Thapa et al. (2021)2. FF FBE p} F R * > AT 7 ¢ o

'Iﬁ:_'ri’] °
2. FAPTREZ R

GED A PRBITF A B R E 2 S

E Ly

BRAL > FlA B AR A OE R 0 SRS B Y L RG] B
LT _’rﬁ?{'ﬁ‘r‘* 3+ 4 & 5o L (Bezerra et al., 2020; Isaksson et al., 2017; Reigner
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(PEA) PEA; 0.785™" 0.020 0.616
PEA4 0.693" 0.024 0.481
AL AT TN 0.861" 0.015 0.742
(TI) TL 0.840™" 0.016 0.705 0.876 0.880 0.711
TI; 0.827" 0.016 0.685
S A= N o] 0.711" 0.028 0.505
(SC) SC, 0.756" 0.027 0.571 0.754 0.761 0.516
SC; 0.687" 0.029 0.472

N=667. *: p<0.1; **: p<0.05; ***: p<0.01
FOPRRZAESHRD RS 2R D o Bt BAPM AR ML g
PSRRI FRETLG o RS Bl R AP S B2
FEe B2 ApMARR -
H- SHa B2 Fita @F£R F3%5 Bife SJ AR AT E N2
AR AER SR M RIS BHEG & G % 95Tk (Anderson & Gerbing, 1988) -

A 5-6 3 MAPM A7 FRPIRSEEY o Bor DG B A 2 B2 AR M TR

En

% et FAVE ~ > 1% & 0.5 (Fornell & Larcker, 1981)F + 3t % w7 p

M Cidicd m A e 2 vy %32 55 % B20R -
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# - % % iF Statal7.0 ¥ bootstrap 4p £ >3- g 2 B ehdp M TR 95%
i % B e & = #c(Percentile CIs) % & iy 301 #f % ¥ @ (Bias-Corrected Cls) »
FRBRFRRG ¢ 7 1> 8455 % %R (Torkzadeh et al., 2003) > H# & % 4o
% 5.7 #75% » ©1 Bootstrap 3-8 2. %% 0 B A iz G R BRI B

BREERE § 10 2700 BHe FLG Hu2eh o

% 5-6 W% HpcR 2 AP M Chdcs 478 %

AP B i
f#\i
HM PEA TI SC
HM 0.853
PEA 0.594™ 0.759
TI 0.466™ 0.450™ 0.843
SC 0.252™ 0.373™ 0.280™" 0.718

N=667. *: p<0.1; **: p<0.05; ™*: p<0.01

257 RURRL BHEEFATEE

Percentile Bias-Corrected
Coefficient
ﬁ_\i confidence interval confidence interval
Estimate
Lower Upper Lower Upper
HM PEA 0.515 0.430 0.617 0418 0.606
TI 0.197 0.141 0.247 0.149 0.250
SC 0.003 -0.065 0.074 -0.063 0.077
PEA TI 0.278 0.223 0.336 0.233 0.336
SC 0.230 0.165 0.296 0.173 0.298
TI SC 0.323 0.238 0.422 0.250 0.429
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¥ A el g
&

et e MR EPHEHM)E ¢ o HM; AR

LAY

R S i

§ 4 AR I R KR B E(0.874) & 1 £ 3 $IR T Pk

RN FLRES AT ARE B S § FL e FF R

# 5-8 ICLV #-5% 2. % Tﬁ'% I EE

HM PEA SC

A I e

0.012 0.043 -0.054 0.043  0.231""  0.040 -0.079"  0.045
(Base: = %)
Es 31 et

-0.038 0.047 0.070 0.048 0.017 0.046  0.209""  0.049
(Base: 18-30 &)
FTAER B ()T

-0.028 0.043 -0.024 0.043 0.007 0.041 0.049 0.045
(Base: =~ 12 })
BE 1 PIRAE

0.110 0.070  0.157" 0.070 0.120° 0.068 0.079 0.074
(Base: § %)

-0.007 0.071 0.107 0.072 -0.052 0.069 0.015 0.075
(Base: § %)
L5 o~ 3 b R

-0.043 0.063 -0.046 0.063 -0.059 0.061 0.053 0.066
T (Base: 50,001 ~ 14 F)
Tiah dgr 358 ~

-0.040 0.055  -0.103"  0.055 -0.079 0.053 0.039 0.058

(Base: 50,001 ~ 14 )

N=667. ": p<0.1; **: p<0.05; ***: p<0.01
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# 5-9ICLV #-5 22 Bl & > 23+ % %

HM PEA SC
HM; 0.852"  0.015

HM, 0.832""  0.016

HM; 0.874™  0.014

PEA, 0.760"  0.020

PEA, 0.870™*  0.017

PEA; 0.724™"  0.024

PEA4 0.668"  0.026

TI, 0.870™"  0.015

TI, 0.824™  0.017

Tl 0.835  0.016

SCy 0.700"™*  0.030
SC, 0.803""  0.029
SCs 0.646™"  0.031

N=667. *: p<0.1; **: p<0.05; *™*: p<0.01
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# 5-10 MNL #25% 22 ICLV #-5% 2 -8k

L2l 4L
e & 7 %

24 A n,=319)

2% B (n,=348)

2 ¥R (N=667)

oS MNL ICLV model MNL ICLV model MNL ICLYV model

LE S 4.196(1.233)™ 4.398(1.245)™ 2.104(1.202)" 2.201(1.211)" 3.100(0.858)"" 3.234(0.865)"*"
Bt
IZ il -0.078(0.022)™ -0.079(0.022)™ -0.075(0.021)™ -0.076(0.021)™ -0.076(0.015)™ -0.077(0.015)™
S Nl -0.308(0.055) -0.314(0.056)"" -0.240(0.055)™" -0.246(0.055)™ -0.273(0.039)™ -0.279(0.039)™
TR RR -0.006(0.013) -0.007(0.013) -0.017(0.013) -0.016(0.013) -0.006(0.009) -0.005(0.009)
Bhak P g -1.054(0.155)™ -1.056(0.156)"" -1.029(0.155)™" -1.031(0.155)™ -1.046(0.109)™" -1.049(0.110)™
xF -0.832(0.134)™ -0.831(0.135)™ -1.186(0.128)™ -1.181(0.128)™ -1.023(0.092)™ -1.022(0.093)™
R S

k- 0.359(0.179)™" 0.408(0.162)™ 0.365(0.119)""

F 2P (HM)
7 A EB 2 AR (PEA)

0.070(0.225)

0.425(0.205)"

0.241(0.149)

FAHAIFT (TI) 0.325(0.117)™ 0.278(0.105)™" 0.272(0.078)""
% A (SO -0.121(0.209) -0.423(0.169)" -0.293(0.131)"
Log likelihood function -923.824 -909.245 -1001.408 -983.098 -1929.376 -1899.955

p? 0.076 0.090 0.091 0.108 0.082 0.096

AIC 1.943 1.921 1.934 1.906 1.936 1.911

" p<0.1; ™: p<0.05; **: p<0.01
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% 5-11ICLV #5382 St B 5% - B 9 B ¥ ik

£ 3 S 29 A (n,=319) 2.9 B (np=348) 238 (N=667)
¥ ¥ 4337 4.269 4.347 4.192 2.161 2.124 2.116 2.117 3.192 3.137 3.169 3.100
(1.243)™  (1.241)™  (1.242)™*  (1.234)""  (0.739)°  (1.205)"  (1.209)*  (1.201)*  (0.864)"" (0.861)™*  (0.863)"*  (0.858)"""
T
EEN-& -0.079 -0.079 -0.079 -0.078 -0.076 -0.076 -0.075 -0.076 -0.077 -0.076 -0.076 -0.076
(0.019)"*  (0.022)™*  (0.022)™*  (0.022)™*  (0.021)***  (0.021)™*  (0.021)**  (0.021)***  (0.015)™  (0.015)™*  (0.015)"**  (0.015)"**
Ehay -0.312 -0.309 -0.313 -0.308 -0.243 -0.243 -0.240 -0.241 -0.277 -0.275 -0.276 -0.273
(0.056)™  (0.056)™*  (0.056)™*  (0.056)"*  (0.055)*** (0.055)™*  (0.055)*  (0.055)"** (0.039)"* (0.039)™*  (0.039)**  (0.039)"**
VR RA -0.007 -0.007 -0.007 -0.007 -0.017 -0.017 -0.016 -0.017 -0.006 -0.005 -0.005 -0.006
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.009) (0.009) (0.009) (0.009)
-E - -1.057 -1.049 -1.051 -1.047 -1.030 -1.028 -1.018 -1.033 -1.048 -1.043 -1.039 -1.045
(0.155)™*  (0.155)™*  (0.155)™*  (0.155)™* (0.155)*** (0.155)™* (0.154)**  (0.155)** (0.110)"*  (0.109)™*  (0.109)**  (0.109)***
x5 -0.834 -0.823 -0.824 -0.822 -1.184 -1.180 -1.168 -1.191 -1.023 -1.016 -1.010 -1.022
(0.135)"  (0.134)™  (0.134)™*  (0.134)™*  (0.128)"*  (0.128)™*  (0.128)**  (0.128)"**  (0.092)"*  (0.092)™*  (0.092)**  (0.092)***
R S
R &pHE (HM) 0.580 0.634 0.587
(0.128)" (0.139)" (0.093)"
FAERR L AR 0.542 0.651 0.567
(PEA) (0.151)™ (0.176)"™ (0.114)"™
FHEAIFT (TI) 0.462 0.383 0.401
(0.099)" (0.096)" (0.068)"

*: p<0.1; ™: p<0.05; **: p<0.01
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R 2% A (n,=319) 2.5 B (np,=348) 23 (N=667)
AR E S
% 243 (SO) 0.236 -0.147 -0.018
(0.175) (0.154) (0.115)
Log likelihood function -913.396  -917.415  -912.618  -922.922  -990.772  -994.589  -993.233  -1000.947 -1909.264 -1917.010 -1911.431 -1929.363
p? 0.086 0.082 0.087 0.077 0.101 0.098 0.099 0.092 0.092 0.088 0.091 0.082
AIC 1.924 1.932 1.922 1.943 1915 1.922 1.920 1.935 1.917 1.925 1.919 1.937

*: p<0.1; *: p<0.05; *™*: p<0.01
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