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Abstract : Amid the global shift toward sustainable urban mobility, shared bicycles and e-scooters have become key modes
to mitigate congestion and emissions, yet the influence of visual appearance design on user trust and behavior remains
underexplored. Using a design-oriented lens, this study integrated product aesthetics, user preference, and real-time mobility
decision-making to model the links between appearance design, psychological value, and behavioral intention. Based on 512
valid responses from China, South Korea, and Europe, structural equation modeling confirms that appearance design
critically shapes trust and intention to use shared micromobility. Color systems, salient identifiers, clean forms, and coherent
styling enhance recognizability, perceived reliability, safety, and enjoyment, while cultural symbolism strengthens brand
identification and continued use. Multi-group analyses verify that high-frequency users rely more on functional cues,
whereas low-frequency users depend on affective and aesthetic impressions. The study aimed to advance a holistic
mechanism explaining aesthetic foundations of trust and behavior in shared micromobility.
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Nomenclature LANE

A : area, m’ 1.1 o3 Bl E
B : sonic velocity, m/s A AAAR] =AsF A S22 7St o),
Ce : ergun constant EA 2F A" 7| FHE, aE EF, oy A 4,
Ci, G2 : coefficients of friction factor correlation g3 EA] 1z ko] #ahe) e falgle =4
Gi : specific heat of air, J/kg * K Zysta ok Bop E83Q EA wEd 75 A
7 58 @S g6, AAl g8 BEAlES A
Subs cripts B olF oz o] 1Ee ristela glen, 53
A,B,CP : nodal point Ff ALY HE ARE T3 2L ulo]a 2 2HlE
LR :left, right Bl A 2 A Z=RA 33 U F8% 4TS 59
c : cross sectional direction haL vk FANEGEHITFY Bix]d mEH, 35
D : darcian entity AL} AE AHE T2 FAE vlo|aE EilE
fs : fluid-solid interface E] Al2FE A AA 8 EAAM AFTHoE 43A
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Fig. 3 Shared electric bicycle
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Table 1 Research variables, dimensions, and sample items

Construct Dimension Item statement
The color contrast of shared micromobility vehicles enables me to locate the target vehicle more
quickly among multiple brands.
Color system | The combination of primary and secondary colors helps me determine brand affiliation.
Under time-pressured conditions, the clarity of the vehicle's color scheme increases my intention to
choose it first.
The brand logo on shared micromobility vehicles is prominently positioned, allowing me to confirm
Salienceof | brand identity quickly.
visual The logo size and its contrast with the background are clear, reducing the likelihood of mistakenly
identifiers selecting another brand.
Ap\g:j;r;:]?ascd The logo remains legible from different viewing angles, facilitating rapid decision-making.
—— (f; "Thc proportions of shared micromobility vehicles make the functions of key components
immediately apparent.
Form The intuitive layout of the vehicle's form reduces my reliance on instructional cues and prompts me

characteristics

to begin using it sooner.

The overall form leads me to expect fewer operational errors, thereby increasing my willingness to
choose it.

Cleanliness

The visual cleanliness of shared micromobility vehicles helps me determine whether they are in
usable condition.

A well-maintained appearance increases my willingness to select the vehicle on the spot.

A clean and professional look reduces the likelihood that I abandon or switch to another vehicle.

Functional Value

FV)

Recognizability

The appearance features of shared micromobility vehicles allow me to quickly locate the target
among similar vehicles.

Appearance differences enable me to rapidly distinguish between brands.

Appearance information helps me determine whether a vehicle is operational.

Perceived
Ease of Use

The vehicle's appearance enables me to infer unlocking or activation steps quickly.

The layout of controls and indicators appears intuitive, allowing me to start using the vehicle
immediately.

When 1 am in a hurry, the clarity of appearance information supports quick usage decisions.

Reliability
judgment

The vehicle's appearance gives me an initial impression of stability and reliability, increasing my
willingness to choose it.

The material quality and craflsmanship conveyed through appearance make me expect fewer malfimctions.

I believe the vehicle can reliably complete the current trip, thereby increasing my intention to use it.

Emotional Value
(EV)

Safety trust

The appearance of shared micromobility vehicles provides me with sufficient confidence in safety to
complete my trip.

The appearance enhances my confidence in being visible to others on the road, increasing my
willingness to choose it.

In complex traffic conditions, I feel assured by the vehicle's visual presentation, making me more
likely to use it immediately.

Aesthetic
pleasure

I often experience positive feelings about using shared micromobility vehicles because of their
attractive appearance.

The color schemes and visual details improve my mood before use.

The visual style aligns with the urban environment, increasing my willingness to use the vehicle in
public spaces.

Comfort
experience

‘When the vehicle appears visually comfortable, T am more willing to use it for longer distances.

The form of visible components leads me to anticipate smoother operation.

The perceived size and proportions reduce my expected fatigue, thereby increasing my willingness to
choose the vehicle.
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Construct Dimension Item statement
The appearance of shared micromobility vehicles conveys a clear brand personality, encouraging my
Brand continued use.
identification | My identification with the brand image often originates from its visual presentation.
Because of its appearance, I am more likely to repeatedly choose vehicles from the same brand.
The vehicle's appearance aligns with my personal temperament or taste.
Symbolic Value | Self-expression The appearance is compatible with my lifestyle.
SV) In social situations, I am more willing to use shared micromobility vehicles that match my aesthetic
preferences.
The appearance of shared micromobility vehicles aligns with local urban culture, increasing my
preference.
Social z R 3 T % :
affiliation I believe the vehicle's appearance would receive positive evaluations from others, enhancing my
intention to choose it.
In the presence of friends or colleagues, 1 prefer brands with a more presentable appearance.
In similar situations, I am more likely to choose visually well-presented shared micromobility
Intentionto | vehicles again.
use ‘When faced with multiple brands, I tend to prioritize those with better appearance.
Behavioral Even for short trips, I am willing to initiate a ride because of an attractive appearance.
Intention (BI) I am willing to recommend visually well-presented shared micromobility vehicles to others.
Intention to | I am willing to share positive appearance-related experiences on social media.
recommend | When asked for advice, I would recommend choosing brands with clear and clean visual
presentation.
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The Effects of Exterior Design of Shared Bicycles and Electric Kick Scooters on User Trust and Behavioral Intention

Table 2 Demographic and usage characteristics of respondents

(N=512)
Variable Category Frequency | Percentage (%)
Male 250 48.8
Gender
Female 262 512
18-25 years 156 305
26-35 years 191 373
Age
36-49 years 127 248
50 years and above 38 74
Student 165 322
Offi rk 234 45.7
Occupation R
Freelancer and 13 5]
others '
Shared bicycle 279 54.5
Pri
ALY 1 Electric bicycle 141 275
mobility tool
Electric scooter 92 18.0
High frequency
(=3 times per 208 40.6
week)
Medium frequency
Usage s
f (1-2 times per 196 383
en
equency %)
Low frequency
( =2 times per 108 21.1
month)
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Table 3 Reliability and convergent validity of constructs

Composite | Average Variance
Construct | Cronbach’s a | Reliability Extracted
(CR) (AVE)
Appearance-
Blesedt Vinyal 0.881 0910 0683
Design
Elements (A)
Fyden ooyl 0.862 0.898 0.642
Value (FV)
Emotional
0.879 0907 0.664
Value (EV)
Symbolic
0.886 0914 0679
Value (SV)
Beldond 0.874 0.905 0661
Intention (BI)
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Table 4 Correlation matrix and discriminant validity of

constructs
Construct A v | Bv | sv BI
Appearance-Base
d Visual Design | 0.826
Elements (A)
Functional Value 0.612 | 03801
(FV)
Emotional Value osas: | oises: | amis
EV) : : :
Symbolic Value | 71 | o512 | 0.622 | 0824
(SV)
Behavioral | 1o | 0455 | 0583 | 0631 | 0813
Intention (BI)

Mote: Diagonal elements represent the square roots of AVE for each constmict,
while off-diagonal elements represent the correlation coefficients between
constructs.
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Table 5 Measurement model fit indices

Bl |RROMREN CQERNRL. | g
threshold value
X /df <3.0 2.15 Good
CFI >0.90 0.953 Good
TLI > 090 0.946 Good
RMSEA <008 0.048 Excellent
SRMR <008 0.041 Excellent
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Table 6 Structural model fit indices

_ Recommended served .
Fit index a;?m dold Olia]uc Evaluation
X df <3.0 2.19 Good
CFI >0.90 0.950 Good
TLI >0.90 0.943 Good
RMSEA <0.08 0.049 Excellent
SRMR <0.08 0.046 Excellent

A= B4 A= Table 790 AXE o] Slt). &8 Az
ARl 2471 7153 7HA o v AE 4ol 7P aA
HERL S (B = 0.68, p < 0.001), °]= V]A| o] &3l
A A AA, F4 2| B, 723 7)Aol o] 84
AE A3 A 7Fedel et dekE APAHe=
N A& BojE o3 YARIS A4 7}
Z|(B =041, p < 0.001)2} FAA 7E2(B =022, p =
0.003) %= 2] 3 A(HH & vA = A= YEl
o, o] FAHA AIZHA Qs f7A el ezt of
|2 A A A wE Fdelal BAE o|u| A&
ZZaRitt= s njRit 7153 7HX7) 2433 71
o mA= A YT £ FosiA e em(B =
0.56, p <0.001), 1= UA A g0l AA FAo 7|24
A4S I L F/HELE A5 2AEH 7R
7F&7 A 7120l WA= D3 B = 0.60, p < 0.001)7}
23 7H7F & 2=el vA= B = 062, p <

0.00D)E EF ¥ 79 F4 S Bk A# A1z
tzglo] F e X A ai= JuFes
A9k o 1 3] ol E 2B = 0.14, p = 0.018), °|=
A1 ZHA Q1] o] &ALe] AR AAd £HA 9FEHE
AY L Y& AAR

Table 7 Hypothesized paths and test results

oot Standardized | Standard
hzspo Path coefficient error | p-value | Conclusion
is
(B) (SE)
Hl A—FV 0.68 0.05 <0.001 | Supported
H2 A—EV 0.41 0.06 |<0.001 | Supported
H3 A— 8V 0.22 0.07 0.003 | Supported
FV—
H4 S 0.56 0.05 | =<0.001 | Supported
EV — i
H5 SV 0.60 0.05 <0.001 | Supported
H6 | SV—BI 0.62 0.06 |<0.001 | Supported
H9 A—BI 0.14 0.06 0.018 | Supported

23 A1z 2RI M adE ASE] flsky, &
A= Bootstrap *H(50003] ¥y %) 2831 v
7 &Eahe] A EFHE AEskeivk 4 A 715 F 7
219} 733 7HR)= &3 A2 YRR 3 3 F 7] 2
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T PF o= 2ke] FAGNA X -2l 3 vl E1HE B
oZHH AT = 0.14, 95 % CI [0.09, 0.21]), H8 G A] #]|
A = Ak

Table 8 Mediation effect test results (bootstrap 95 % confidence

intervals)
e . Lower Upper
Hypot | Mediating | Indirect . .
nd of nd of 1
hesis Bty Effoct Bou. [ Bou\ of | Conclusion
ClI CI
A—FV— .
H7 BV — SV 0.23 0.16 0.32 Supported
A= FY —
H8 | EV—SV | 0.14 0.09 021 | Supported
— BI
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Table 9. Measurement invariance test results

Model CFl | RMSEA | ACFI | ARMSEA | Conclusion

Configural
invariance | 0.947 0.052 =
model

Supported

Metric
invariance | 0.945 0.053 0.002 0.001
model

Supported

Scalar
invariance | 0.939 0.054 0.006 0.002
model

Supported
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Table 10 Path comparison between high-frequency and low-

frequency users
Hi Low-
igh- = Significance
Path | Frequency | Frequency | Z-value | p-value of Difference
Group B | Group B
A—
FV 0.72 0.58 2.14 0.032 | Significant
A
T 040 043 | o046 | o6m | N
EV significant
V=1 s 057 | oso |o3n | "%
EV significant
EV— T
e 0.54 0.69 201 | 0.044 | Significant
V= e 063 | 028 |om | N
BI significant
A= e 013 | os1 | oeo7r | N
BI significant
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Table 11 Comparison of key structural paths across
micromobility vehicle types

Shared 3
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Fig. 4 Aesthetic mechanism model of shared micromobility
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