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A Study on the Effect of Perceived Attributes of Electric Vehicle Front Design on
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Abstract : This study reveals how the perceptual attributes of electric vehicle front design affect consumers’ brand trust and
purchase intention. First, the perceptual attributes of electric vehicle front design are decomposed into four parts: styling
design, material texture, craft elements and intelligence, and color through references, and then the front designs of electric
vehicles sold in China are analyzed. The case analysis results help us understand that in terms of color application, although
they may use similar colors, these colors are given different names in order to match their respective brand coordination to
reflect brand characteristics and differentiation. In terms of texture application, although the three are similar, such as
focusing on high-end feeling and delicate craftsmanship, the specific expression methods are different. In terms of styling,
Tesla is characterized by minimalist lines and technological integration to create a futuristic front face image; BYD
emphasizes the unity of family design and the richness of detail levels to form a highly recognizable visual style; AITO
Automobile uses unique lines and curved surface design to show a front face shape that is both technological and individual,
and at the same time incorporates more intelligent design elements, making it stand out among many electric vehicles.
Although the three have different strategies in technology integration, they are all committed to technology integration to
promote the development of the electric vehicle industry. In the empirical analysis, a survey was designed to confirm the
influence of the perceived atfributes of the front design of electric vehicles on brand trust and purchase intention, and the
collected data were processed using SPSS to verify the hypothesis. In summary, first, the main factors that enhance brand
trust are technology integration design > color > styling > material. Then it is also known that the specific factor that affects
user trust in the technology integration segment is car image interaction, which reveals that consumers attach great
importance to road safety and intelligent interaction during electric vehicle driving; secondly, the factor that has the greatest
impact on purchase intention is technology integration design > styling > color > material, and then it is also known that the
specific factor that affects user purchase intention in the technology integration segment is decorative light strip, which
reveals that the decorative light strip not only enhances the aesthetics of the vehicle, but also highlights the brand’s
technology and innovative spirit. Third, when the perceived attributes of the front design of electric vehicles increase,
consumers’ purchase intention will also increase.

Key words : Electric vehicle front(AF5-A} ZIHL), Consumer purchase intention(4~H]A} S]] &), Brand trust( B = A=
I), Perceived attributes( A 2Z}E £4])
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Table | Previous research on the properties of automobile

design
Desi
Year Author . en Title
attributes
Research on Design
Changes in the Headl
Kim Jong ges i 1e‘ e
of Automobile Front
Yeon, Han|  Shape, ) .
2014 L Design, focusing on Shape
Kwang | proportion ) v
Hui and Proportion Shifts in
um
Headlamps, Grills, and
Other Elements
Sha
el e Research on the Image of
2014 [Jeon Jin Yif ”:a] Automobile Front Design
Based hape Chan,
integration on Shape Changes
Shape, Research on Factors
2023 Byeon texture, Affecting Changes in the
Jong Joon | technical Front Design of Electric
integration Autonomous Vehicles
Research on Aesthetic and
Form, i 5
gt Form Changes in Electric
mater
2021 |Kang Won| :Ca] Autonomous Vehicle
rt— Design, focusing on
J Exterior and Lighting
Research on the Front
Design of Electric Vehicle:
Kim ST, ign 1 ; cles
2018 Sesasicki| eton Based on Proportional
il
£ prape Changes in Automobile
Design
Based on previous research findings, and considering
the characteristics of electric vehicles, this study
summarizes the design perception factors into
categories of styling, color, material, technology
integration design which will serve as the analytical
criteria for this research.
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Table 2 Tesla Model Y

-, | —
E;&;j

Styling
The headlights of Model Y are generally divided
into several concepts due to their sleek triangular
silhouette, which is a defining feature. The front
design is very angular and solidified, with a sharp
distinction between the outer frame and the car’s
main body. The design is refined, including air
intake grills in the lower section shaped in a scaly
pattern to enhance aerodynamics.
Perceived | Material
attributes of | The texture of the materials used in the car is
electric mostly extended to a metallic feel with an
vehicle front | additional luminous finish.
design Color
Model Y offers a variety of color options, including
pearl white, solid black, steel gray, crimson red,
midnight silver, metallic silver, deep blue, red,
and solar yellow, among others.

“wm._ e
™
-
e | :

Technology integration design

The design of the Model Y’s front-end headlights
recognizes changes in the car’s exterior, adapting
to a range of intelligent sensor systems incorporated
for the safety and control of the vehicle.
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Table 3 BYD Song Plus
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Table 4 AITO M7

Styling

BYD aims for a unified family look while
emphasizing details. The front design of the Song
Plus model is not as simplified as Tesla’s, but still
refined. The general front design includes
elements such as the radiator grille and headlamp.
Design featwres are configured to maintain a

cohesive, bold style.
s Material
Pe}”xlv . The radiator grille material is composed mainly of
aiirl E{S %" | chrome and plastic. The front design uses mostly
c‘]ectr;: glossed surfaces, with some parts featuring a
"ehmkf ot | s mooth pattern,
design
Color

The selectable colors include radiant black,
snow-white, titanium gray, crimson red, navy
blue, and steel silver.

Technology integration design

The LED lamps are adjustable with high beam
settings. Other features include automatic driving
functions, a voice control system, and various
entertainment features like touch screens.

—

Styling

The front design of the M7 model emphasizes the
connection and unity of the front, but there are
differences depending on the vehicle. The front
door or the front of the vehicle conveys a smart
image of the brand through a connected design
and geometric shapes, which enhance the brand’s
identity.

Perceived | Material

attributes of |The radiator grille mainly uses chrome materials
electric  |\ith a specific point accent, and the premium
vehicle front quality of the front part of the vehicle is

design completed with various bright materials.

Color
Pear] White, Ice Crystal Silver, Sky Blue, Golden
Black, Truffle Green, Interstellar Blue.

Technology integration design

The main headlamp of the M7 model adopts a
UX-shaped design with LED technology for
daytime running lights.
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Table 5 Questionnaire contents

2453t U Cjarelo] 2|2bE £4o| BME MEE U 4AHIZE SO oE0f Oj2js FEkof F AP

B The Styling of the front of the electric
vehicle is beautifl.
4 The Styling of the front of the electric
vehicle is uniform.
& The technology integration design at the
front of the electric vehicle is impressive.
Technology The technology integration design on the front
integration of the electric vehicle shows individuality.
design The technology integration design at the
C3 |front of the electric vehicle stimulates
technology sensitivity.
i The color of the front of the electric vehicle
is satisfactory.
The colors on the front of the electric
Color D2 . P —
vehicle represent individuality.
45 The color on the front of the electric vehicle
brings a sense of stability.
El |This brand is reliable.
E2 | This brand can be trusted.
Brand Thi d bri mfi
g E3 s brand brings comfort.
E4 I don’t think I'll lose money if 1 buy this
brand.
F1 |1 give this brand a positive evaluation.
Consumer [~ £o 17 think it is appropriate to buy this brand.
e "m willi his brand.
s F3 |I’m willing to buy this bran
F4 |T'm willing to recommend this brand.

Independent | Ques-
Survey tents
variable tion o
X4 The material quality of the front of the
electric vehicle is satisfactory.
Mititiil A2 The: material of the frifmt of the electric
vehicle exceeds expectations.
3 The material on the front of the electric
wvehicle is luxurious.
X The Styling of the front of the electric
Styl Bl
tyling vehicle is attractive.
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2 dFdx e AE AL B8l 9FEYE AF
slaLzl &, FERFE 2 A, &Ale 7, 7]
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Solu el tigh AnjRte] 1o} WE o2 Ao}
], AB|R Fuf o krt B4 AlF B BAE i A
Q19] Al T Bl =7t Al Pl 5o 2 ool JE
o= Aot} §hl

2 dFolAE A7IAREARF AHE HARle] A A
&40 BAE A Ee) AH|RLe] Fof| o vX]=
TFAAR] S THH )AL AFH o2 £ 817 918
AFH ZALE AAEIY froud HlolgE 971 $
3 AA AHEAF 7o) AF Q1 20t o] A1 Ed et
o FZeH). AE ZAF= 20244 9¥ 109 H-8 20¢
7HA) 108 E<t A= e, ZAF 713F B2t 200712
AEAE AAska v xS AEA]9] P4 g2
2] H7)AE ke AWR- YRS BT, EHA
EA YARIe B SH| dis) A4 D=9 A
FEF s Aeldrt dloly =9 A& 3z} =gt
AL BAs7] 8 17 23R bl A s(el¢-
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Table 6 Information subject to investigation

Jinsung Kim

Table 7 Questionnaire contents

Category Classification Frequency Share
Man 99 49.50

Sex
‘Woman 101 50.50
20-30 71 35.50
30-40 84 42.00

Age
40-50 25 12.50
50- 20 10.00
Marital Single 51 25.50
status Married 149 74.50
Student 26 13.00
Company employee 106 53.00
Job Self-employed 20 10.00
Professional 22 11.00
Other 26 13.00

Geh W9le) A5E Wk AAE HE 5HL Aestel
SEAe] Q14 Aol g mrk Gushl wedst i sk
ok ME ARl Feld S 7k v WA 495 %ol
o, ey 5050%2 4 £E7 vy 79 P8 3l
o] 71713 AR Tlle] Thek 8 Q14 Rpol & T B
WIE S Atk SHA e o A ATEAG
2 54€ %8 Table 68 F1E 5 31,

1

4.4 AE|E U EISHE BAM

2 dFdAME S =7 A E R BEE AF
3}7] $13] IBM SPSS Statistics 26.0 = 1312 Akga}@
ok 8342 54 /ol AgsiA SAEHE AxE
u)3}at, S LT gl dis U} =S 0k
5202 SAJE W LT A veht= A=E
ojm| e}, Wl agle] Bl AFeH| s gAY
A QRIEAM I} 53 aIEAS Adsgl. &4
LAEH A= FHAE B4 E T3 54 352
AR 83 21, Varimax rotations &3l A2t 2k
57 #5-2] Factor loading #1°] 0.6 Z3}3}o vl-¢- 7
o|ugt gh& 7HAIM, ARFL 1S 7|12 E FactorE F
&35 A A3}91 ). Cronbach’s alpha S ol A= 2
5o AT o] 32 S FE AFHEE QA
st o] 4ol A3E v o s £ AT A= AMOS
220 &8sl &4 A S A8t 1 B

s AFsien, ¥l H3E £42 A% 7=/
o] AafAE A8k

Table 72 53l A& & 3= vle} o] FHEH
A3 A5 B GFI, NFI, CFI7} 0.95.t} 53 75
22& AJE(GFI=0.917, NFI=0.951, CFI=0.992)E }

ANHEE 3

41

116 32452388 =27 A3 A2, 2025

Independent N B
il Question Estimate CR AVE
Al 0.888
Material A2 0.863 0.915 0.782
A3 0.900
Bl 0.870
Styling B2 0.881 0.915 0.782
B3 0.902
Technology Cl 0.870
integration C2 0.884 0.917 0.786
design C3 0.906
D1 0.904
Color D2 0.878 0.198 0.788
D3 0.881
El 0.846
Brand trust o i 0924 | 0.751
E3 0.894
E4 0.836
Fl1 0.901
Soaer F2 0.879
!JLII"C}'I{:ISE = 004 0.942 0.802
intention
F4 0.898
Table 8 Validity verification
Techno-
OB st in};iym- colop| 2 ﬁfﬁ
el tion Feust intention
design
Material |0.884
Styling [0.470 | 0.884
Technology
integration | 0.524 | 0.554 | 0.887
design
Color 0504 | 0532 | 0576 | 0.888
Brand trust | 0.498 | 0.536 | 0.589 | 0.578 | 0.867
Consumer
purchase |0.475| 0.510 | 0.550 | 0.515 | 0.494 | 0.896
intention

ehilv), RMSEA7} 00830 2H& S3mYE >
(RMSEA=0.030)& 1fehllo] dtH oz o5
g gt 39 T B AL AW AIE
079 AT ARALT, 64 aglel e
AVE 3 25 055t} 337 CR e 25 0.75.t} Ho}
224 dolele] £ Blgol 258 oulghuch

X
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1
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olojn BN AFe W BAIN FE AT
o] 4 Asurt 2 v eh4el Yoty BUE 5 3
o). Table 8 §3) 8218 4+ 91 s} o] FREAF
&9) AlFeol AW AFuT 27) WRo] SHFE)
el R sitka Bekd 4 glek.

45 7pd A=

BAE NFEEFEADA di A48 S4EHE
T VS 55171 9150 Spss 260 T2 IS HE
sl tF 3AEAN S FH A £4 d 77
HiolA FE550] did SH¥T dH9EL2 474 %
(R*=.474), Durbin-Watson-> 1.974 2 291 7}7}-87] wj&-ol|
2k7) A= A e Ao E etk meba
A kg £40o] BlE Ak v &S 245}
E AR L TAZE fFonstnz B4 2 s}
ot ks = QIEF=43.903, p=.000).

AZte &4 F Ado] BA= A& v = 9%
2 tgho] 2.212(p=028)Z 7[Md Hla7} A H3= A=
Lepdtt. 53 714 Hib, 28 tARI] t72 2.801
(p=006), 7Hd Hlc 71&8F tAN 9] 8k 3.741 (p=
.000), 7 H1d A72] 15k 3.700(p=.0030)°] ], ©]=
ToTEE p<05E & U EAZE fFou|d o
e 5 Ak wEba] A ZbE 40 HAE 4= R

Purchase [

u| 2= Gae A3 7Hd o] A A 9rR. 9]
T HA= A&t FAF o E Hrpy] SsiA s A
7te 73 23S 9E 287 J&S 9ov)jih

A7td £78¢] BAE A = vX]= el 9
&S glslr] §18) 2 Aseol digk 2FEskE Al E A
HEH AA(B=143), =8 YARI(B=187), 7=
CARI(B=264), M B=254) TAZ YEPon, o
£ A5 A 7E £4¢] BA= AR e vR e o
g2 7185 dARA =2 YAR>AE o2
QL = Ao = e

=3 AN E de5FAA EAVE SAEy
Ao BAAQ A4S 1A 5 YA, SHHSF 9
AAAA A = EAHEAAS(VIF 7 25 10 v|Te=2
Ueho g oE34d4d 47 gle Ao aas &
At

o]ojA] ALEAL7F HAE Al F ko PIE v = 8
2E G AA3] getalr] flalA e AdE $4e Y
5 Al 2HdelA s davt o AlRd W8S
AbH i A9} = olefj9) At

Ad SHAAM IF A, T2 AF, T3 AE,
F9 A ZFste AAATE 42 0466, 0410,
0.689, 0.4792 p Fko] 5 0.05 v ¥Eo. 2 el o o]
E AZEdE R84 93¢ vRE AoE el

Table 9 Multiple regressions to purchase intentions of perceived attributes

Unstandardized | Standardization Multicollinearity
Standardization coefficients for granular coefficient coefficient ¢ Statistical coefficient
rceived attributes tandard significance | All 1
pel B S Beta o owable VIF
CITor error
Segmentati Standardizatio
o O (Constant) | 0.806 | 0233 5 3452 | 0001 s g
analysis coefficient
Chromium material 0.466%*
Plastic material 0.410**
Material 0.135 0.061 0.143 2212 0.028 0.643 1.555
Matte material 0.689**
Glossy material 0.479%*
Minimalism 0.486%* .
- Styling 0.176 0.063 0.187 2.801 0.006 0.605 1.652
Cubism 0.587+*
Tail lamp 0.666%*
Intelligent 0.455%% Technology
Matrix LED J integration | 0.249 0.067 0.264 3.741 0.000 0.543 1.841
I ecogniti design
magc‘r : ition o450
lighting
Colorless 0.693%**
Color 0.240 0.065 0.254 3.700 0.000 0.571 1.751
Colored 0.432%*
*p<0.05,**p<0.01 R=688, R’=474, Adjusted R>=.463, Durbin-Watson=1.974, F=43.905, p=0.000
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omn T3 QA-el QfA-35 Aad>Zelg 2z
T2 FPYo] ¥& o= Y

Z23 YAl FHelA] viudels ozl Juls
tapQle] EFESHE A= 242 04867 0.587= p kol
5005 vRke 2 AlExd] foud A IS
o xE Ao Yesken, viydaE taRl> fulF
O] o2 o] & Aoz Yeliith

71E8% YAl SHAA HYHE YA, A58
vl E¥] 2 LED YA, o] m]A] 14 =™ tARle] EF
she 3 AAFE 742 0.666, 0.455, 04202 = p glo] &
5 0.05 njnto 2 A= FoJn)3k FAA FEL A

A7F e A2 Jepstth 2 ZHe &30 Tl o =0
U)2= 9 %S 2Ashs SAEY L AR {Fon)
sod, 220 AHak A 02 VERGTHE=33.739, p=.000).

A2+ &30l 4] A e] Fefe| e v X]= Pt ok
2290(p=. 023) 9771 H2a7} A @ehs AL oul3
o} =3 A7 H2b) t 3k 2.802(p=. 006), AT-7}
A H2e 71E83 A1 t 32 3.345(p=. 001). A7}
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Table 10 Multiple regressions to brand trust of perceived attributes

27] S8

A S
ol tig B3t A8 AAI3
=157), 28 tA(B=.198), 7|&HF
=186) =22 ER}A 7]
8% dAR>ZY AR A=AE o2 1A"
Tof o) e] T3 A o2 el
A7} 48 &
A0 232 98-S vE Ut 5
FA A A SH(VIF) 7 105.Ch
Zto v 2 5343 LA &S vy

Unstandardized Standardization Multicollinearity
Standardization coefficients for granular coefficient coefficient : Statistical coefficient
ceived attributes significance
per B Standard Bk o Allowable VIF
error error
Segmentation | Standardization
; 5 (Constant) | 0.780 0.261 2.987 0.003 - -
analysis coefficient
Chromium material 0.563**
Plastic material 0.387+*
Material 0.156 0.068 0.157 229 0.023 0.643 1.555
Matte material 0.495%+
Glossy material 0457+
Minimalism 0.471%* .
- Styling 0.197 0.07 0.198 2.802 0.006 0.605 1.652
Cubism 0:553%*
Tail lamp 0.645%*
Intelligent 0.442%+ Technology
Matrix LED : integration | 0.249 0.075 0.250 3.345 0.001 0.543 1.841
Image recognition design
e 0.374%*
lighting
Colorless 0.629%*
Color 0.186 0.073 0.186 2.557 0.011 0.571 1.751
Colored 0431
*p<0.05,**p<0.01 R=.640, R>= 409, Adjusted R2=.397, Durbin-Watson=2.016, F=33.739, p=0.000
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Table 11 One-way regression analysis of confidence in purchase intention

mﬂﬁ:fd Stc‘::jfgidﬁd : ——— Multicollinearity coefficient
B Standard error Beta Tolerance VIF
(Constant) 1.731 0.257 6.738 0
Reliability 0.522 0.065 0.494 8.001 0 1 1
R=.494, R*=409, Adjusted R*=.397, Durbin-Watson=2.016, F=33.739, p=0.000
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