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Abstract

This study investigates the structural relationship among 11 latent factors that potentially influence
the intention of Chinese consumers to purchase electrical vehicles (EV) by applying the MGB and
TAM models, both based on well-established socio-psychological theories. For this research, we
conducted an online survey using a Chinese platform collecting 287 valid responses to our
questionnaire. The analysis reveals that 10 out of the 12 hypotheses were adopted while 2 were
rejected. Specifically, it was found that EC (environment concern) and PEV (perceived environment
value) had a positive effect on the PEU (perceived environmental usefulness) of electric vehicles.
In addition, ATT (attitude), PAE (positive anticipated emotion), and PBC (perceived behavior
control) were confirmed to have a significant positive relationship with DES (desire) for EV
purchase. At the same time, the results of the analysis show a statistically significant relationship
between PEU, ATT as well as PI (purchase intention). This study further analyzed and presented
the results of the moderating effects of gender, based on the adopted relationship hypotheses. This
study is novel in that it is the first attempt in the literature to apply both the MGB model and the
TAM simultaneously to predict EV purchasing behavior.
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Table 1. EV inventories, EV market share, annual EV sales in thousand units

(Unit: thousand)
Country EV Inventory EV Market Share (%) Annual EV Sales
China 5,610 2.4 1,764
Korea 165 0.8 64
USA 1,975 1.6 497
Germany 511 1.1 186
Norway 450 16.9 10
Japan 390 0.6 84
Canada 233 1.0 93

source: Rietmann, Hiigler and Lieven (2020)
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Fig. 1. Electric vehicle sales in China (2012-2021)

China Sales of NEVs (2012-2021)
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source: China Association of Automobile Manufacturers (2021)
Note: NEV(New Electric Vehicle), BEV(Battery Electric Vehicle), FCV(Fuel Cell Electric Vehicle),

PHEV(Plug-in Hybrid Electric Vehicle)
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Fig. 2. Research model
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Table 2, Latent variables and measured variables
Construct Operational . .
(Ltestivarabies) definition items Measured variables Reference
ER | will consider environmental is—
sues when | purchasing products.
Eﬁgg?e t;)(faha crp  Environmental issues affect my YU et al
i urchasing decisions. u et al
Environmental ioral responsi— P . g ) ) ) (2017);
Responsibility  bility towards gpy | Wil engage emotionally in envi- Hamzah et
environmental ronmental protection issues. al. (2021)]
wellbeing. | would rather protect the environ—
ER4 ment by reducing my un-—
sustainable consumption.
CE1 I'm worried about the environment,
Environmental issues are directly
Consumers’ CE2 | [Suki
elated to my health.

Envi consideration ) y } ] (2016);
nvironmental 7 eness cgg | Will be committed to environ- Hamzah
concern of environmental mental protection. et al.

issues. | personally think | have a re- (2021)]
CE4 sponsibility to protect the
environment.
PEV | know that EVs could reduce the
energy consumption.
PEV? | know that EVs make use of
Perceived Perceived eco—friendly energy system.
i pro—environ— There is no harmful gas emission ~ [Suki
environmental PEV3
value mental if we chose EVs. (2016)]
behavior. .
| could receive more government
PEV4 subsidies when purchasing EVs
than traditional gasoline or diesel
vehicles.
PEUI Purchasing EVs is beneficial to the
environment Protection.
. Electric cars PEU2 PUrCh.aSing EVS could decrease [Davis
qeroeved are useful for the air pollution. (1989);
usefulness environmental pEy3 Purchasing Ev is a proper method Wu et al.
protection. to protect my health condition (2019)]
PEUA Purchasing Ev is a proper method
to reduce resource dissipation.
SNA People around me will support my
h f EVs. .
purchase of EVs . [Chiu et
SN2 People around me will approve of al. (2018);
Subjective Social pressures my EVs purchase. Perugini
norm on individuals. sng  People around me will agree to and
my purchase of EVs. Bagozzi
Peopl d il understand (2004
SN4 eople around me will understan

my purchase of EVs.
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It makes me excited if | could buy

PAET an EV.
It mak h if | Id b [Chiy o
makes me happy if | could bu .
Positive Positive emo— PAE2 an EV. PPy y gle.zru.(f(?;is),
anticipated tions about fu- ) d g
an EV. Bagozzi
I ki fied if | Id (2004)
t makes me satisfied if | cou
PAE4 buy an EV.
It makes me disappointed if |
NAE could not buy an EV.
It mak d d if | Id [Chiu ot
. Negative feel- NAE2 maxes me_depressed It | cou al. (2018);
a’:ﬁg;‘{;\tls q ings about fu- not buy an EV. Perugini
emotion ture NAE3 |t makes me nervous if | could not and
consequences. buy an EV. Bagozzi
o (2004)]
NAE4 It makes me worried if | could not
buy an EV.
PRCI It totally up to me whether pur—
chase an EV or not.
. Reflects the . .
Perceived self-esteem and  PBC2 | can buy an EV if | need fit. [Chiu et
behavioral bility of th . : : . (2018)]
control ability of the pgcg | think | will be able to buy EVs in al.
individual to act the future.
PBC4 Ican afford to purchasing an EV.
ATT1 | think that buy an EV is beneficial [C
hiu et
Assessment of  ATT2 | think that buy an EV is wise. al. (2018):
Attitude an individual's : ’
behavior ATT3 | think that buy an EV is worthful. }’;/6119(;5 al.
ATT4 | think that buy an EV is helpful.
DES1 I am full of passions for purchas—
ing EVs.
Desire The desire to DES2  I'm eager to purchase an EV soon  [Chiy et
buy an EV DES3 | hope to purchase an EV soon al. (2018)]
DES4 | can .buy an EV receptly, | will
not miss the opportunity.
PI1 | will purchase an EV.
P2 | look forward to purchasing EVs
. Intention of in- in the future. [He, Zhan
Purchase in—- dividual behav— _ . qH
tention dividual behav pig | have the intention to purchase ana riu,
ior an EVs in the future. (2018)]
Pl4 | will consider purchasing EVs next

time.
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ol elwel PRt wel O o]
gebd 5 vk A7tE FE48L2 o= {9
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oz e) P& WA|7]% gh(Chen and Lu,
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(2019)2 TAM R¥S #&sto] £4F 4,
A7 AR A AHE ol A71AFEAE ARl o
gk 7HRle] Bl 2 Sl5S Felskiint. o]
© AER AN HEE wed Tl of
o amlzpel FHRIRPga wele] gler, 417]
AEAE olgdE oo Meld F71E f
wghths Zlolet

wehd Qe e el
P

UHd H2l A7k gk 342 /-84
< A7AEA ] digh gz A
(+)9] g vz Ao,

72 H3) A71Asxt] ek 732 -84
& A7AE AL gt Fulle] =
A+ dFe v Aol

714 H4l A7 ARl gt Hl=e A7|=E
B2kl et ezl AH(+)<]
&S v Aoln}

Han Hee-Sup and Ki-Sang Ryu (2012)2 ]
2EF 2AAWZE ARBAFES] o] &9 % H|
A= allE A8, 2 A3 T34 9t
Wi AzE FEsAs &8 I Fag
aR1dE gelstsit. A7]elA FHA e
54 M o Atgol] A7 Hagst
| B3R oh= ARSA Yo m Aot ¢
ATHAjzen,  1985/1991),
Bagozzi (2001)¢] 3T+ & MGBOA= B3 &
A gk 51 Pso] Fasitha AHskH
7Nl &5e] Aol we} BxdAdel JTFS
x| Foizl Yoo A #AHo| IS
A ABFAEE. Esposito et al. (2016)& A1A &5

p

Perugini  and

>

ool MCBEHS 487 A3 U, T3
P, AZE YFEAE 2E20] GFL 7
A &g A T 2 A
NE 893t o] Qi Zom vehbt of
A B S Aole] BB Fad
G2 vAE WrE BFEG w49
A7E B2 thewt ol e Agshert

714 H5-11 A7) A g3kl tigh H=s 7]
Agake] Tl &rte] g (+)9
dFS nE Flolot,

H H5-2) 87 e A7IAgAke] T
Il +e] JFS nA

332 i AN A7AEA
o] Fuj&rgel] AH(+)e] JFS
n Zolot,

UHd H5-4] 3742 71d AA =
of Fuj&vd
nE Zoltt.

Fd H5-5) A2tE 3% EA= A7)AE3}
of Fuj&rdel H(+)e JFE
nE Zlolt,

7HE H6l A7 AFERbe] Tujee A7)zb

ExFo] Fufjoro AH(+)e] Ik
< " Aol

=

Hd H5-3]

A7) e
o HOe JFe

3. g+

2 AFoAME S5 AEZAL JE APlE
(https://www. wix.cn)& &-83}e] F=7 4H]
22t e ® 2020 11 1478 2020 11
4 2797 25 B ARERARE AAISHITH
A A F 355709 AEA7F F5EHA
on, BT grle] AEAE AelstaL &
Aol fFES 287709 AEAE UFoz 4
S NS B AEEYS YA E 5H
B 23R, xR gt AdF5A
EA2 (Table 3)& oldt 4 Qi)
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Table 3. Respondent characteristics

Frequency

Criteria (n=267) Percentage(%)
Male 11 38.7
Gender
Female 176 61.3
21~30 149 51.9
31~40 27 9.4
Age
41~50 83 28.9
More than 50 28 9.8
Less than high school 53 18.5
_ High school 49 171
bﬁgigfoﬂf d College/College degree 76 26.5
Bachelor 59 20.6
Master and Ph.D 50 17.4
No vehicles owned. 166 57.8
' Gasoline vehicle. 9 34.1
e Diesel vehicle. 8 28
Electric vehicle. 8 2.8
Own both. 7 2.4
| don't care at all. 17 5.9
I'm not interested. 18 6.3
Dﬁ]gt]g:;to f Normal. 102 35.5
I'm a little interested. 117 40.8
I'm very interested. 33 1.5
Don't understand it at all. 28 9.8
Don't understand. 58 20.2
un?ji?;?aenc(i)ifng Normal. 117 2028
Kind of understand. 75 26.1
Understand. 9 3.1
V. 2M Zn} AEQsE =G| 26.5%= 7P B2 T30 2
Shate}l 1St £ 9] ngol 242} 20.6%%}
1. 7|8EAEAM 18.5%% H53h FANR & 5 ok A o
oARE A Abgel ¥ ngol 57.8%= Al
=RE 2872 HEA o )5t StAe] £ d B o2 VHEY Ak Lfske H
& (Table 3)& B3| S 5 glek, gsiape) Ol 341NE XS A/AeA w4 A
Aule ww Ay olAo] zhzh 38 7wet T oRE #Ao] qlrke} ‘BB ot Hlgo] Zt

6132 ZAEG, SRAe] due 2130 7 0.8%sk 35,5 MR TN AL
7L 51.9%= 743 B uFe By, e AL AVIAReAR ofsi el tigh el o
[e)

O & 41~50A17} 28.9%= =}A|3F¢IT), srEe g FHoEE HEo|H T 40.8%, Rt o]

l
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Table 4. Confirmatory Factor Analysis

Construct Attributes loading C.R. AVE Cronbach's a

ER1 0.823 0.881 0.650 0.822
Environmental ER2 0.795
responsibility ER3 0.805
ER4 0.800

ECH 0.856 0.909 0.714 0.867
Environmental EC2 0.815
concern EC3 0.868
EC4 0.839

) PEV1 0.891 0.903 0.702 0.856
enI?/(iarrc?r?rlr\]/:r?tal PEV2 0.903
value PEV3 0.794
PEV4 0.752

) PEU1 0.886 0.934 0.781 0.907
enF\)/(iar:)C:rIT\]/:r?tal PEU2 0.879
usefulness PEUS 0.875
PEU4 0.895

ATTH 0.871 0.939 0.793 0.913
. ATT2 0.898
Attitude ATT3 0.913
ATT4 0.878

SNT1 0.914 0.960 0.859 0.945
Subjective norm SN2 0.948
SN3 0.944
SN4 0.900

-~ PAE1 0.948 0.970 0.891 0.959
ari?cslg;vti ] PAE2 0.957
emotion PAE3 0.937
PAE4 0.934

) NAE1 0.917 0.959 0.853 0.942
a’ﬁﬁgg‘t’: . NAE2 0.934
emotion NAE3 0.942
NAE4 0.901

) PBC1 0.737 0.882 0.652 0.823
contorl PBC3 0.846
PBC4 0.784

DEST1 0.888 0.939 0.794 0.914
Desire DES2 0.919
DES3 0.897
DES4 0.860

PI 0.916 0.949 0.824 0.929
Purchase P12 0.906
intention PI3 0.920
Pl4 0.887

ol

]_

TG B SR ARl 2619019k,
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Table 5. Correlation Matrix

ER EC PEV PU SN PBC PAE NAE ATT DES Pl
ER .806
EC .626 845
PEV ~ .508 .650 .838
PEU 457 .630 817 .884
SN .405 .391 490 .460 927
PBC 418 .496 617 .599 .666 944
PAE -3t - -3 - -4 -5 93
NAE .38 473 50 .588 48 5% -2 807
ATT 47 A% .609 .59% 569 12 =517 6% 890
DES 410 407 503 482 578 6% -6 .59 13 891
PI 42 402 549 520 590 107 -4 .60 150 885 908

Note: The values in diagonal line represents
for each construct.

Table 6. R® 2t ¥ GISXEH(Q2)

the square root values of average variance extracted (AVE)

Construct R? SSO SSE Q®<(=1-SSE/SS0)
2HEH R2Y 0.684 1152 546.662 0.525
Ef= 0.354 1152 834.588 0.276
= 0.672 1152 546.163 0.526
TOie= 0.767 1152 431,896 0.625
0 AZA T EfSrM EA ur BF 2 Aoz et nebd F A%
2 Bald SAmP el A3} B el
FxRES BAE7 ] oA 2Andz A A= Aoz FHEH
astel NeHT Y AFE AEsS
247 B g g8l Al & 3. 7Y 24 24t
A1 F &= (Composite Reliability: C.R.), B+
2+FZ (Average Variance Extracted: AVE), 2 1) 2XRDHO| MeIE A=
28}3} &3 (Cronbach's a)FFS FAlo g 2k
HE A7 (Table 4) o] B ule} o] BE R2 32 WA Ao 22k e
A Wsl AU A0 s = AR 4R YEhis 24
o solst 4= 99t} Zf“)]‘:]'. Hair et al. (2011)= R2 %ko] 0.26 o]}
w4 2 ST ey A sl ©19 4 0.130.26 VIRtol °F, 0.02:0.13 ]
Fornell and Larcker (1981)2] HH-& AR5l Hholdl sF R el glt, & ?j:'LOﬂH B
=o), s Ao] SEEy] s 2w HnA e AHES Holil 38 & F 3
2=o] AVES] RJEo] ATEA Agnr wop U T WA wHGAR B s el o
of At} A A% 2 A WEEA) o8BS Tl ol gk AIHUES0)
I} d&oxte] AFFSSELE TR,

=9] AVE AlFo] HAEE el A
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Table 7. Analysis results of structural model

Hypotheses Path Estimate g;?c:t?(;g VIF t-value p-value
H1-1 ER -) PEU -0.015 0.053 1.693 0.280 0.779
H1-2 EC -) PEU 0.179 0.069 2173 2.594 0.01*
H1-3 PEV -)» PEU 0.708 0.057 1.782 12.404

H2 PEU -) ATT 0.595 0.048 1.000 12.415
H3 PEU =) PI 0.068 0.035 1.930 1.972 0.049
H4 ATT =) PI 0.231 0.053 2.584 4,382
H5-1 ATT -) DES 0.349 0.063 2.607 5.566
H5-2 SN -) DES 0.078 0.055 1.930 1.420 0.156
H5-3 PAE -) DES 0.165 0.055 2.718 2.979 0.003"
H5-4 NAE -) DES -0.310 0.041 1.523 7.482
H5-5 PBC -) DES 0.096 0.047 1.727 2.053 0.04"
H6 DES -) P 0.653 0.049 2175 13.261

Note. *£{0.05, **p£0.01, ***pX0.001.

(Table 6) ol|A] ERIg = Qo] A4 4
ZA3TA 78 B5 ‘Oololm g A H S
of g Pxmdel o3 Aol EAlSH:
Ao 2 BN EJTHChin, 1998; Hair et al., 20 11).

TzRde] AYEE Wl E e oy
©2  Tenenhaus et al (2005)°] A|AJk
GOoF(Global Goodness-of-Fit)7} 1t} GoF+=
AVEREH R29] & B3 21  Je=v &
d 522 ofgfol] AAIGE vke} Zrt, o 7] ¢llA]
AXE GoF e 0.6928 Ve A4 2ge
7F w$- Eohe A & doh =5 7 i
b 3EAA £48 %—’5‘}04 a3 a8e g9l
sk A3} (Table 7)ollA & F Uxo] b4
Aol ZAZE S #EE 4 drk(Roh
Tae-Woo, Noh Jin-Ho and Oh Ye-Eun, 2020).

Global Goodness of Fit
(1)

= \/? X Communality

(Communality: Average variance extract)

2) 7t A3

2 A7 FREYN A=A foli

< H7ksl7] Y8he] Smart-PLSE 83t A
=3t} FEXAE 9 (Bootstrapping) 4]

Ay FAFS I 5= e, B 37
7t FVEFE S A R] Aol 25
Hi, FoldE 5% HelelA 7HEE AeEked
t}, AZZAFE (Table 7) oAl B} TR 2o
2 3% F e, F 1270 7 F 1070

o] 7pde] AgEec

27 #8499 Aol G WAL Ao
Jepgort, 84 Azt BAA f84
FUA FFE FIAA e Ao® 1}

R, 542 FHA7
AZ 7, B, 344 70AA, A7
5 BA7} Sl Aol P vAE
2 veten), 794 Fue Sl §9
A Fe vAA) e Ao ek,
HEsl 43 2ol B Ao
g TS,

A, BB -84, HE, o] el
o A2 dFE MR Aoz eppen,
I %ol &vpo] FHlelwol A1 ol Qe
F= Q0loF Yehgt

-
I
o
2
4z
S

i rx:]‘

P

fo o o Jo
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Table 8. Result of path difference analysis

n(Male)=111 (Female)=176

Path 8 B8 STDEV STDEV t-value t-value H==xt
(M) (F) (M) (F) (M) (F) 1)1.96
EC -) PEU 0.035 0.269 0.110 0.069 0.318 3.919 -22.18"
PEV -)PEU 0.701 0.720 0.095 0.056 7.369 12.931 -2.16"
PEU -) ATT 0.595 0.597 0.090 0.051 6.584 11.676 -0.18™
PEU -) PI 0.128 0.024 0.057 0.046 2.225 0.527 16.75*
PAE -) DES 0.143 0.186 0.101 0.075 1.418 2.475 413"
NAE -) DES -0.326 -0.286 0.075 0.058 4,351 4,941 =514
PBC -) DES 0.098 0.093 0.073 0.064 1.357 1.447 0.69™
ATT -) DES 0.369 0.341 0.113 0.084 3.253 4.041 2.37
ATT =) PI 0.131 0.295 0.080 0.069 1.626 4.295 -18.44*
DES -) PI 0.692 0.632 0.081 0.062 8.557 10.206 712
Notes: 1."X0.05, ns R2otX| %S (two-sided test)
2. M(Male), F(Female)
o}

4, ZUE 24

Fo) 2wlAe] jd 54 F 4 of
o EAHo R felulat Aol7t EASEA =
AEAE AT ¥ AP A A
98 107)9] 7P o gl A4
el weh vl el AR Aolg wA
7] 918l Chin et al. (2003)9] ZE2A5 H]aL 2
A 283190 M(Chin, 2000; Sarstedt,
Henseler and Ringle, 2011), 1 A3+ (Table
7> Y

TAHoZ oA SHEA Q12| 34

3

2 fF-8A4dl vA=

o wxE oA (B=0.720)0] FA(B
=0.70D)E} BAZHoZ fogt oz el
o}, 71& AP ATl mEH AdLauzkE
QamAtEc) 37 FAl o] B dAS v
A2 Y& HolErH(Schahn and Holzer,
1990; Abdollahi et al., 2017). & A7tojjA] 2]
A w3t 7]Ee] APATe] AR} AXFS
glst gt &, FAET L nAt 7]
Asabel gk FAEA A7 oo wE g
BA F845 9 AsHA dAE e IS

od&EO
dake

2 T A

w1k @734 8730 Frfelzel mA= o
T2 F7(B=0.128)0] 7 (B=0.024)HT} &
Aoz fFold Aos Yepsta B=rt 47
o wAE QT HAB=0.369)0] A8
=0.34)ET FAH R Fod Aoz ey
ov] &rgo] Fuelo] vl Yee FAB
~0.692)0] ©12(B=0.632) 1t} EAH R el
@ Zlom tehdeh WA AE o
g ) AFe] Aol 2Ae RET PHL
B4} o gk A7) EA el Tt el
w7 FRAAFE oldanAu Tula
7hH e Ao ekt oleld At 9
e AN AT 5 rHKim
Myung-Ja et al., 2012, Chiu, Kim Tae-Jung
and Won Do-Yeon, 2018).

FAA AN Sl vAE e o
73(B=0.186)°] 'H7J(B=0.143) Bt} FAH o=
Fold glom ek =8 ¥44 7oA
A7} el mlAlE e olH(B=-0.286)0]
FA(B=-0.320 20} EAALR foldt Rom
Jepath BEst polelme] vAE gge
o173(8=0.295)] H7J(B=0.131)HY SA# L
2 @ Aoz vebsth, ofs| uks) 8737
F87dol el mA= & A4E FeF
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A7b Sl X JeFe Ao G
Apol7} ok & & k. olol wet o &

B A= YA anAEg NHe g o FHF
olr] Q7] AFgAte] g 1A BEE U
39AYL ¢ % ik o] AT 7122 Kim
Myung-Ja et al, (2012)3} Chiu et al. (2018)¢}
E e T Ads 2elFgrh uehy o
& 9 Aolg mefe A7 Pl )
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