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Analysis of autonomous driving payment willingness and
influencing factors

JING Peng, HUANG Fang, XU Gang, WANG Wei
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: In order to promote the development of autopilot industry, the internal mechanism of
willingness to pay which determines the speed and scale of market-oriented autopilot technology
was studied. By integrating the theory of planned behavior and trust theory as the theoretical
framework, the questionnaire was designed according to the theoretical framework and research
purpose. An empirical study was conducted in Zhenjiang, and 315 valid questionnaires were
obtained to provide theoretical and data support for the study of the key factors influencing

willingness to pay in psychological latent variables. The direct inquiry method was used to find
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out the payment amount and purchase time of the public. Six potential psychological variables,

namely perceived risk, perceived return, trust, perceived behavior control, attitude and
subjective norm, were selected to propose 13 hypothetical paths. The structural equation model
was used to verify the hypothesis path, and the variables that have significant influence on the
willingness to pay were preliminarily identified. The neural network model was used to rank the
importance of the variables that have significant impact on the willingness to pay. The results
show that perceived behavior control, attitude, perceived income, trust and other psychological
factors have a significant positive impact on willingness to pay, perceived risk has a significant
negative impact on willingness to pay, perceived risk and trust have the most significant impact
on willingness to pay, subjective norms have no significant impact on willingness to pay, but they
indirectly affect willingness to pay through perceived behavior control, trust through perceived
risk trust has no significant effect on willingness to pay. 31.5% is unwilling to pay extra for
automatic driving technology, 44. 2% is willing to pay less than 20 000 yuan, and 35. 3% is
willing to pay more than 20 000 yuan. About 39. 4% say it would buy autopilot cars in the market
for 3 to 4 years in the market. The conclusion can provide reference for the government’s
automatic driving industry policy and the marketing strategy of the auto driving enterprise. 9
tabs, 5 figs, 45 refs.

Key words: traffic engineering; willingness to pay; theory of planned behavior; autonomous vehi-

cles; influencing factor; structural equation model (SEM) ; neural network
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7.10001~15000 21 6.7
8.15001~20000 7 2.2
9. >>20000 18 5.7
1. CL i 126 40.0
U WP 5L
2. K 189 60. 0
1. 4 H il A 112 35.6
2. Fil 11 3.5
3. A FEHR B 116 36.8
Bl UR/NE 3 1.0
5. B BB #H 22 6.9
6. B A B 3 1.0
7. HA IO 48 15.2
1. H 179 56. 8
AR
2. %A 136 43.2
BEETMEAE|1LKEAE 188 59.7
MR E 2.8 127 40. 3
1. — LT st 3 2 0.6
2. TAEL N 18 5.7
H3h 2 3R % bl
- 3.1~24F 78 24.8
EZNEXS
4.3~4 4F 124 39.4
5.4 4ELL L 93 29.5

3.3 FRERE
3.3.1 fZEAR

15 F8E 2 FH 37 685 2 A A 30 o A A S P ) A
i 38 H R 58 B I & 4 (Cronbach’s o) M2 &
{5 JE (composite reliability , CR) & PF 0 B0 45 6915
Cronbach’s o fH & T 0.8, W ¥ W] {5 J& &5 A+ T
(0.7,0.8)Z [0, LA Al 4% 52 ; 4 F (0. 6,0. 71, 5 ¥
FEART 2 E/NTF 0. 6, ULHIE EEA S, T 2
WMB BB IER R AEEE CR A TR KA &
ZI BN — B, —fim s HEEE CR KT
0. 6 FF HICH i £ B 3t ml LAz

3 RBUEBIE BERI AR . v LA A AR
1 Cronbach’s « REXHE 0. 769~0. 908 Z 6] ,4H &
5B CR{HEBTE 0. 771~0. 902 2 [] , 3 B 45 > 185 78
o ELA BRI R — BOME L AR SCRIF ST Y = 3R AT AR B
B o TR A V8 R B 0 D L A A AR AL Y
B R T 0.5,

x3 LEEBTEFERELER
Tab.3 Reliability test results of psychological latent variables

R I T O R el B
1 CR{H

Am 0. 749

75 BF Aty 0.788 0.813 0. 810
Ars 0.761
Sni 0.670

FWHLAE Sz 0. 790 0. 780 0.771
Sns 0.720
Py 0.721

B AT R
Prcs 0. 685 0.769 0.770

il
Pgyc; 0.772
Tri 0. 886

fH 1t Tke 0.753 0. 869 0. 872
Trs 0. 856
Pu 0.784

RS E Py 0.791 0. 822 0. 822
Py 0. 759
Worpt 0.861

AT EE W 0. 887 0.908 0. 902
Worp; 0. 858
Pri 0. 835

ST XL Pr: 0. 892 0. 899 0. 899
Prs 0. 867

3.3.2 ®EKIH

B Ay M Cvalidity) F K 56 (] 25 T00 52 31 9 A
A5CTE R v A L RN R e B R A SRR o A .
SE 1477 22 $E BU(E (average variance extracted, AVE)
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B TR 56 WSO8 EE L 2 ZH R T 0.5 B R R
W BB IS E . AVEE R 4 iR
TE0. 528~0. 755 Z [a], & WY o] WL I A m DL 7 fi
T8V TE A8 L BUOHR AT B0 1Y AT S M R — B
JIT DN i) R 47 HL A A M SR . R A R
M5 CRAAEB = T AVE {8, 1F — 25 UF B i S0 g
) A BE

DX A3 R0 T T 0 45 0 8 ik 22 () O A A AE R
U 1M L Y B8 B AVE (3 7 AR K F i As
e Al v AR 2 A] Y A O R BT, R B T A AR
2 (A H A R X Ay RR O (p<<0. 00D,
F A n] o0, B AVE A LLAR BT A X £ 26 00 B0 2 K
Tz A i 5 H A8 5 A9 AH OC R £, 3R W B IX o
RE R AT

4 RBMERSW

4.1 HEHHFEER SN
4,11 BA A R HGEE

AR SCKE B A 25 K R HEAT R 5 X % LG 4R
BAEAT IR . 5 R AR Sk A BF M 48 bR L 45 48
B A BT [ DL OB R B S 5. B R 5 AT
PEMERS ~ TS5 A HENIE /d R
2.163, i oL iR 22 ¥ 5 # RMSEA 4 0. 061, /N F
0. 08, [LE L4 48 45 (CFD LI #1448 #5 (NFD) |
B A A 15 AR (IFD #5988 5 0. 9, 814 8 B 35 4
(GFD 40. 899, B AU A R 4f 5 Ud BB 1 R 47 o4 2
WEHETHIBSHESE AW AR E L RER
A B BT O AR L ERE AR AR
WA 25 IR AU 3K 6 1 Tk AR 1) 4 R KR U

x4 LVEEBTEHELRER
Tab. 4 Validity test results of psychological latent variables

A AVE {H B FHAL | BT A ] fH1E RIS 2% TR AT
FoyE 0.587 0.766
FOUHE 0.531 0.483% * 0.729
AT g 5 0.528 0.661% " * 0.366" 0.727
fF1E 0.695 0.713% %~ 0.476* 0.661 "~ 0. 834
N 25 0. 656 0.731%** 0.464~ 0.716% * 0.662% 0.810
TR R 0.748 —0.619"** | —0.456" —0.554" —0.763%** | —0.526* " " 0. 865
AT R 0.755 0.717% 0.483% " 0.661" 0. 746" * 0.702%** | —0.707* 0. 869

E. AR p<0.001 KTFHBBE,

x5 HEEUYUSRYOTME
Tab.5 Evaluation of model fitting coefficients
FE bR 44 B jdL) RMSEA {§ | CFI{4 | GFI{§ |NFI {g|IFI {§
<3, <5,
<20. 05 <20.08 IR
K 56 11fs =>0.9 =>0.9|>0.9
e T e 1
% K4
WA S HUE | 2. 163 0.061 0.948 | 0.899 [0.9090.949
EMHEZ Wz % W | R | B | EX
4.1.2 BxRZERoH

AR SCAE FH 45 7 75 R A5 R (SEMD 1R 418 30 3E 1R
. SEM & RIAR & B 5 22 5 M O Ak R o0 A A2
WZERAM—FGEIT T, AR EE . E
WLRLE AT oA 4 b SR AU, 5 AT LRI £
SOAS T SR S 10 A O 0 S N A L R T 45 A
7 FERTY E 0% 5o R A R Py AR S T A 2 T R
WK FR AR SCH SEM SR 4 BT i A8 1 2 8] & & .
L5 7 R R RS E AL BR AR R g TR 3 B R L
D AR (p<<0. 05) SR R, A 3 i H
HER N .

BARAT N
BEHIPy

Pl 3 24 J AR AR IR 0 o A B A 2R K

Fig. 3 Structural equation model and

HI13 0.59™

standardization path coefficients

H & 3 AT, B R — S A R AR AN
B 5 e R ST . A E(B=0. 18, p<C0. 05) Fl&
AT A (B=0. 15, p<<0. 05) ¥y % 37 £+ 3% & A 1E
] 0 2 52 MR, U0 R GE ) 5 e 2R B (B=0. 18,
p=<<0.01) J @M AT R4 (B=0. 49, p<<0. 001),
{5 (B=0. 20, p<<0. 05) X 32 2 J& A 1 2% FURL %
W JEAKRS (8= — 0. 27, p<<0. 001) X 32 Ao 25 &
3 U] 52 NI 25 (B=0. 22, p<T0. 01) X



98 K%

K FFRCE R F RO

2021

AT BB W I S,

[ Bt SR XL X6 5% B (8= — 0. 27, p=<C0. 001)
S A7 ) S 3 S A JER I £ 0 A B (B=0. 52, p<<
0. 001) 52 #IE [] & 35 52 i, 5 AT X B0 XL (=
—0.77, p<C0. 001) FEH L 25 (B=0. 69, p <<
0. 001) 43 ) J2 1 ] 8 35 5% W) 11 1F [] S & 520 . {5 AT
3 0E ) 5 R (B=0. 59, p<C0. 001), Xt
SRR A 0 A 2 ) R R SRR AU L FLTR
SRR S FEATE . BRI 45 R ANk 6 R .

F6 HAUBRIHBER
Tab. 6 Test results of model hypothesis

1Bk BERE R | R KR
HIL, S E—> A28 0.18~ ok
H2 B AT R 45 1 — S AT = R 0.15% =
H3, F WAL~ AT 0.06 7
H4, EW & 0.18" g
HS5 , WA — B AT g 2 1l 0.49% %~ 2
H6 , {5 fF— 324 2 0.20" B2
H7 3 K — S+ —0.27% o
H8 , B 25— 32 A 3 I 0.22%* 7
HO BB — 25 —0.27% %+ g
HI10, BRI 35—~ 0.52% "~ =t
HIL, {5 1T~ B R —0.77% %~ =
HI12 {5 A%~ RS0k 25 0.69* ** 2
HI13, {F{E— FWHIE 0.59%** 2

E:"R® P<0.05 2FAKF; 7 RF P<0.01 2F K
it RFP<0.001 2FAKE,
i JH} Bootstrap #1155 73 Hr 45 ¥ A X 32 A B I
(PSS AR S A NIE S AL B S (1
x7T ZNEBRBTSNEZEZN.EEHWNE N
Tab.7 Direct influence, indirect influence and total

influence of model variables of willingness to pay

\ _ il 5B
WX R | HEERm (] 2 5% ps8- AL o
PR
Sn-Wrp 0.106* 0.106" Sn-Ppe-Wrp
Ppc-Wrp 0.149" 0.149"
Ar-Wrp 0.184 0.184
- Tr-Pp-Wrp;
Tr-Wrp 0.193" 0.539* ** 0.732"**
Tr-Pr-Wrp
Pp-Wrp 0.222" 0.096 0.317* "
Pr-Wrp —0.284* * *| —0.050 —0.334* "~

E: " A& +® P<<0.05;" " * & & P<<0.001 2% K-F,

12 7 AT U X S A R R B e A
5 AE SO R A Ay S i ] R e S A
R AR AR RN R K0k 0. 106, 3% 2 W 2% ik sl A &
(1 M 53 R AN BB L4 52 W) S T B T L o )
B AT AT S B4 T A A o PR R L DT 5

i) S ASE R o AR S W S AT TR L A o A T S
FHOCR 0,184, 5 AT 30 A J8 0 AU R R e i 25 (] 42
S S AN R R 2 BHAR AT 6 AT R R B S e
A B 52 ) S 2 TR T A R RN XL X S A
YN 3-A DT
4.2 ANIHERESH

15 2k G 35 R i SEML £ 56 [8] 19 3 47 75
R DAL S P o ol B 10 A 2t i R R
AL RE A I 28 M G 2 L 20k R b 42 2% i e 36 3 7
T P25 D 2 BE TR 2 = I AR R C R AR AME G R
b2 I 28 155 80 EL A AR 98 7 5 P A g Pk L T DL 4
b L 2 PR AR O g ) TORS BE . HRTE BTz 6
M T i s ma 17 e e PER R . Bl F
LA, NN 5 B R 38 A 04T M08 G 6 0 4G 56 P
WA, I AR SOR 2 b M 19 SEM 5 4E 2 1
ARAMZ A NN R LA AR 75 0 2200 S A5 72 e 1) P 2%
TRV . TEE— W B I 2540 75 AR A AL oy o %o
SO A R 0 R 2 AR A B B R X S A
=R ES ANOFS R (S EAY TS PR UL N
7T et A BN DR 20 S R S A

NN A8 A7 il B SEM 415 3] (9 G5 31 1 ) R 28
AT I R 0 O, 1B ET DL Ry 2
A NN AR iR 4 5 firas, BAL 1 2 AR
NN B4 5 A4 A CBRANT R 5 46l A5 AT - BN
B SRR L A5 B AN 1 A G A R S AR 2
A NN BAE 3 AN A CEULRLE , BRI 25, 8k
AR AT AN G . 2 DMBUELERAE 1A B
2l SPSS A gh 4k i BRI e i B R . R
M Z RGBT I . o TR &N A
RO B AR AT R A — AR RO )Z R B
12 76 2 R 2 B0 eR B R A Sig-
moid. R FH 10 W38 X 56 i A 7 32 B 5 B A 3R

4 BERY 1S 2 ) g A A

Fig. 4 Model 1-neural network model of willingness to pay
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Fig. 5 Model 2-neural network model of attitude
i A AL K 90 Y60 K g A T Ul Gl 2 M 4% .10 %
BodE AT I B U0 255 4 00 T INORS B2 . s 45 AR
2% RMSE X Jr @ 37 (9 o 28 I 2% 450 70 () G 3 adk 47
PEM 4532 8 ik, RMSE fH &% . 56 B i
gE R ER SR,
* 8 MHEZMLHK RMSE &
Tab.8 RMSE values of neural network

RO M2 W 2 B HURE BT A R . BURE
Bréa 7 A4S O N 5 B PR S R i TR
2 BA ARSI A 52~ BE 77 . B8 96 Uy A 72 48 X [A]
ARt ) E B L HLHAE RIS R O R N R A A AR
PERZ IR O 22 25 FEAE N & IR AT L 4 36 b 4 e i 2 o
o B TOORS BE . 2% 9 vk 4 — b T B R A T
DRl £ B 2 AR D e Ko B P A5 B A HE R

Oy BT A SRR W] R R 1B 2 [ 25 A58 A v X S
A T B H 5 R ) B DA 3R SRR 3 3R T A Ak
Xk IAURSE 47 8 R A R o J R XL 9 T Ak
HEUNT DA SO N AR SEAT B . fRAT AN R 3L
R MR Z X RV R MR A BT
BB A B 2 B S AT R . S5 T R A vp
i 58 P TN AT 2 A XU o R R i i A
fRAE . BERL 2 v 0 25 8 e B e g i D R B
WLIE T A5 4544 J7 R 455 TR P g it 14 300 PR 5 B

B 1 AT | R 2 A L KU . SEM 1 NN 409745 5 1 22 5 b, 7 UCE B . 25
MG | B BRI RS R KRS AR AT | IR R XU 5 T 780 o AT B 2t I 4 ok BE T Ak 1) S L R 2
L R R R g B ST 1R A M T 7 9
2 0.125 7 0.105 6 0.148 8 | 0.130 1 MUATIE .
3 0.130 1 0.125 4 0.1401 | 0.1282 4.3 HRiTie
4 0.134 4 0.114 '3 0.1395 | 0.1339 0 D) AE 00 PR A AR OB R AT SR B RS
o owos |ooes | owrs | 0078 qpmip gk a5 ABIRE A B MO KN TS
L S U AR U A A B
8 0.137 5 0.132 2 0.1433 | 0.1302 R A RGEE N Al SEM-NN X 2085 ik 47
9 0.132 1 0.128 9 0.1409 | 0.1334 ST GE SR I BT AR Y A 4 2R R B X 2
10 0.139 9 0.113 3 0.1496 | 0.1367 FhEEE A 25 & v] DLUAR B S AT B IR iy A8 4k . b, X
P oasse | on2io | oad | om0 HaE R RS ERRET R 64% . Xt B B B
b 2 0.004 3 0.009 0 0.0037 | 0.007 3 Y R I N 6T A B R T A
R HENMEHBREIF
Tab. 9 Neural network sensitivity analysis
. HER 1 A5 B X HER 2 725 BOA X T
B R | s | s Rl | AR | mmMGE | B | R0
1 0.159 0.184 0.178 0. 222 0.258 0.525 0.334 0. 141
2 0.205 0.190 0.166 0.216 0.223 0. 401 0. 429 0.170
3 0.284 0.078 0. 221 0. 089 0.328 0.508 0.375 0.117
4 0. 062 0. 296 0. 234 0. 297 0.111 0.161 0.127 0.712
5 0.145 0.189 0.241 0. 160 0.265 0. 156 0.311 0.234
6 0.158 0.160 0. 220 0.210 0.252 0.193 0.358 0.149
7 0. 099 0. 186 0. 224 0. 245 0.245 0.478 0. 346 0.177
8 0.175 0.187 0. 201 0. 229 0.208 0. 498 0.413 0. 089
9 0. 254 0.164 0. 185 0. 237 0.160 0. 199 0.355 0.146
10 0.103 0.201 0.238 0. 260 0.198 0.508 0. 358 0.134
S E 0.164 0.184 0.211 0.216 0.225 0.453 0. 340 0. 207
5 —fb B/ % 73.2 81.7 93.8 96. 3 100. 0 100. 0 75.2 45.7
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