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The shared parking scheme improves the utilization rate of existing parking resources and contributes to the sustainable de-
velopment of cities, but many private parking spaces that are not included in the shared parking scheme have a low utilization rate
in China. In order to better promote the shared parking scheme, it is necessary to study the intention of the owners of private
parking spaces to share their parking spaces. Therefore, this paper used the Unified Theory of Acceptance and Use of Technology
(UTAUT) and Benefit-Risk Analysis Model (BRA) as the combined theoretical framework (C-UTAUT-BRA). Hypothesis testing
using the Multiple Indicators and Multiple Causes (MIMIC) model was performed using an empirical assessment of the shared
parking scheme in China. The results show that (1) the sharing behavioral intention (BI) is directly affected by perceived benefit
(PB), perceived risk (PR), social influence (SI), and facilitating condition (FC) and indirectly affected by effort expectancy (EE), of
which the total effect of PB is the largest; (2) exogenous variables have an indirect effect on BI through other psychological latent
variables; among them, different sociodemographic and economic characteristics have a significant influence on different latent
variables, while the built environment has no significant effect on latent variables. This research contributes to theory building in
shared parking participation intention and informs business and government leaders on how to promote the shared parking

scheme through the action mechanism of influencing factors on BI.

1. Introduction

With the development of society and economy, the number
of motor vehicles and the pressure of parking in cities have
increased [1-3]. On the one hand, it is due to the insufficient
supply of parking spaces. Taking the data of typical first-tier
cities in China as an example, the total number of parking
spaces is only 64.6% of the number of vehicles, and by July
2020, China’s parking space gap has reached 80 million
[4, 5]. On the other hand, the utilization of parking spaces is
not sufficient in certain periods and areas. For example,
parking spaces in office areas are usually idle at night and
weekends, while private parking spaces in residential areas
are often idle during the day on weekdays. According to
statistics, 485,000 parking spaces are designated for private
use in Hong Kong, accounting for 70% of the total number
of parking spaces; residential parking resources account for

58.1% of all parking resources in Beijing, and nearly 800,000
private parking spaces are idle during working hours [6].
That is because most urban residents work inconsistently
with their homes, and parking spaces in residential areas
have always been idle during working days. If the idle time of
private parking spaces in these residential areas can be ef-
tectively used, the parking problem can be greatly alleviated.
In addition, in the context of sudden public health incidents
such as COVID-19, citizens have become more concerned
about the hygiene of public transportation and shared bi-
cycles, resulting in a further reduction in the proportion of
green travel and an increase in the proportion of private car
travel, which aggravates the contradiction between social
parking supply and demand.

In recent years, with the development of sharing
economy, the concept of shared parking has been put for-
ward. Shared parking schemes allow the owners of private
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parking spaces (individuals or companies) to rent out spaces
on the network platform when not in need of them [7].
Travelers with parking needs can purchase parking permits
through the online platform. The sharing of private parking
spaces can increase the utilization rate of idle parking spaces
and bring certain benefits to the sharers. Besides, because the
travelers with parking needs have more parking spaces to
choose from, it can greatly reduce the time to find parking
spaces and further alleviate traffic congestion. In addition,
Zhao [8] pointed out that 120 shared parking spaces in
Beijing can reduce carbon dioxide emissions by about 400
tons a year; if 20% of the existing parking spaces in Beijing
are shared, carbon dioxide emissions can be reduced by 7.3
million tons per year. Therefore, the shared parking not only
can alleviate the parking problem but also can increase the
income of suppliers; besides, it can also reduce environ-
mental pollution caused by car emissions.

At present, although some cities have piloted shared
parking schemes, people do not know much about shared
parking, and people are not willing to supply their own
private parking spaces to participate in shared parking,
which affects the development of shared parking projects.
Therefore, it is necessary to deeply explore the internal and
external factors that affect the intention of private parking
space owners to supply shared parking spaces, to help
platform operators and government departments to intro-
duce corresponding incentive policies.

The rest of this paper is organized as follows: in Section 2,
the research hypotheses of this study are proposed after
reviewing the literature related to shared parking and re-
search methods; in Section 3, the theoretical applicability
and the basic principles of the MIMIC model are introduced;
in Section 4, the research survey design, variable mea-
surement, data analysis, and model modification are in-
troduced; in Section 5, the data analysis results of the
research model are presented, including the relationship
between latent variables and the relationship between latent
variables and exogenous variables; in Section 6, the theo-
retical and practical significance of this study is summarized
and the limitations of the current study and the future re-
search directions are also noted.

2. Literature Review and Research Hypothesis

2.1. Literature Review. The rise of shared parking has
aroused the research interest of scholars. The preliminary
research on this topic involves the following three aspects:
the selection behavior, matching, and pricing of shared
parking.

In terms of the selection behavior of shared parking,
Wang et al. [9] constructed structural equation models of
cities of different levels in China to explore the factors af-
fecting the intention to participating in shared parking;
however, the effect of individual socioeconomic attributes
and external factors was not considered. Wang et al. [10]
constructed a binary Logistic empirical analysis model of
shared parking selection behavior based on the perspective
of demanders and analyzed the problems of shared parking
in related demonstration units around Hangzhou Bay. Wang
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etal. [11] constructed a shared parking space selection model
for demanders considering the individual’s socioeconomic
attributes and psychological latent variables. In the related
research on the matching of shared parking, Shao et al. [12]
established a matching model between residential parking
spaces and demanders. Other scholars developed parking
matching models based on GIS [13] and cloud technology
[14]. Besides, a shared parking dual auction mechanism
considering demanders of multiple periods and suppliers of
multiple periods of time is also constructed [15]. In addition,
Zhao et al. [16] proposed a shared parking resource man-
agement framework from both time and space dimensions,
considering the uncertainty of the arrival time and departure
time of P-users and O-users, and developed an intelligent
parking management system (IPMS) to simulate the oper-
ation of shared parking. Wang et al. [17] formulated a
dynamic optimal supply strategy for parking permits and
constructed a stochastic optimal control model to minimize
the expected value of the total time loss of the system
considering the coexistence of public parking facilities that
can be reserved and nonreservable. The charging of shared
parking is the most important factor that affects the par-
ticipation intention of shared parking supply and demand
parties. At present, there are many studies on parking
pricing, such as parking pricing strategies based on the
marginal cost principle and suboptimal pricing theory
[18, 19] and competitive auction mechanisms based on
parking allocation rules and transaction payment rules [15].
In addition, there are related studies on the allocation-
pricing-revenue mechanism of shared parking and pricing
coordination of automobile manufacturers based on gov-
ernment intervention and carbon emission reduction
[20, 21].

The preliminary research on methodology mainly in-
volves two aspects: the application of the UTAUT model and
the BRA model.

In the study of the UTAUT model, Chen et al. [22] used a
structural equation model to analyze the quantitative rela-
tionship among various influencing factors and built a
passenger acceptance model of unmanned buses based on
UTAUT. Madigan et al. [23] added hedonic motivation
variables based on UTAUT to study passengers’ acceptance
of automatic road transport systems. Lan et al. [24] intro-
duced price value and other variables to explain the ac-
ceptance and use behavior of shared cars. Chen et al. [25]
analyzed the impact of “perceived ease of rental and ac-
cessibility” and “perceived convenience of travel” on the
willingness to use shared bikes from the perspective of
product service system. Although the UTAUT model has a
strong universality in practice, it cannot fully explain the
actual behavior in any case, and there are omissions [26];
that is, in addition to the above factors, the behavioral in-
tention may also be affected by some other hidden factors
that have not been discovered. Most of the existing studies
incorporate new variables according to the characteristics of
the research objects to better explain the intention and
behavior of users. In the study of the BRA model, Luo et al.
[27] combined the benefit-risk analysis theory and the
planned behavior theory to study the effects of perceived
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return, perceived ease of use, perceived usefulness, subjective
norms, and perceived behavior control on users’ willingness
to use Yu'E Bao. Wang et al. [28] combined TAM and BRA
theory to study residents’ willingness to participate in
“Internet + recycling.” The extended BRA model enhances
the ability to interpret and predict behavioral intentions and
behaviors in specific situations.

Although the abovementioned related research is
fruitful, there are the following shortcomings: as a prereq-
uisite for the promotion of shared parking, the research on
the participation behavior of shared parking is focused on
the participation of parking space users (demanders), and in
sharing scheme practice, suppliers play an equally important
role. Private parking spaces participating in shared parking
are essentially private goods, and their supply comes from
individuals whose purpose is to obtain a certain income, so
their participation in decision-making plays a decisive role
in the promotion of shared parking. In addition, there are
few studies that combine UTAUT and BRA models to ex-
plore behavioral intentions.

In view of the shortcomings of previous studies, this
paper combines UTAUT theory and BRA model as the
theoretical framework (C-UTAT-BRA) to discuss the effect
of psychological latent factors and exogenous factors on the
parking space sharing intention of owners, and hypothesis
testing using Multiple Indicators and Multiple Causes
(MIMIC) model was performed using an empirical assess-
ment of the shared parking schemes in China. The results of
this study could provide a reference for the implementation
and promotion of the shared parking scheme.

2.2. Research Hypothesis. In this paper, SI refers to the extent
to which the sharing intention of the parking space suppliers
is influenced by relatives and friends, residents in the same
residential area, government, and media; some studies have
confirmed that SI is a factor affecting intention to participate
[29-31]. EE refers to the expectation of the parking space
suppliers on the effort or time that it needs to spend in the
process of using the shared parking system to supply parking
spaces; FC indicates the degree of influence of external
environments such as the ease of use of shared parking
system and relevant policy support. Many studies have
agreed that EE and FC have a positive impact on BI [23, 32].

According to the hypothesis of the UTAUT model on
path relationship, users’ BI is directly affected by SI, PE, and
EE and indirectly influenced by FC. Meanwhile, it is affected
by the experience, gender, age, and other moderators.
However, since shared parking is not widely used, actual
behavioral data is difficult to obtain, and BI can well explain
actual behavior, so this study uses BI to predict actual be-
havior [33, 34]. Therefore, the following hypotheses are
proposed:

HI: SI has a positive effect on BI
H2: EE has a positive effect on BI
H3: FC has a positive effect on BI

In this article, PR refers to the potential risks of security,
privacy, overtime use of parking spaces, etc., foreseen by the

shared parking space suppliers. Hae-Kyung Sohn’s [35]
research results show that PR can lead to people’s negative
perception of festivals, and PB refers to the potential benefits
of shared parking space suppliers in terms of rental fee
income and social benefits brought by parking spaces
sharing. Lee’s [36] research results show that the intention to
use online banking is mainly negatively affected by security/
privacy risks and financial risks and is mainly positively
affected by PB, ATT, and perceived usefulness. Besides, from
a psychological point of view, if the shared parking space
supplier perceives that the parking sharing behavior brings
benefits, it will tend to reproduce the behavior. From an
economic point of view, if the benefits of the shared parking
space suppliers are higher than the cost of the corresponding
behavior, it will prompt them to produce the corresponding
intention and behavior. This article puts forward the fol-
lowing hypotheses:

H4: PR has a negative effect on BI
H5: PB has a positive effect on BI

Heé: there exists a significant relationship between PB
and PR

H7: EE has a positive effect on PB

3. Methodology

3.1. Theoretical Adaptability.

(1) The Benefit-Risk Analysis (BRA) model takes
perceived benefit (PB) and perceived risk (PR) as
important variables that affect user’s behavioral
intention to study human behavior. For the
problems proposed in this paper, the behavior of
supply shared parking spaces belongs to an indi-
vidual decision-making process. Besides, partici-
pating in shared parking will bring lease income
and perceived social benefits to suppliers, such as
improving the utilization rate of parking resources
and alleviating the problem of social parking
difficulties while it also could bring security risks
to residential areas. And when users use a parking
space over time, it will put the suppliers at risk of
not having a parking space available when they
return; that is, the psychological game between
benefit and risk will affect the intention of parking
supply. Therefore, when considering the intention
of the participation in the shared parking for
parking space owners, it is necessary to consider
the potential benefit and potential risk perceived
by the supplier to the influence of their sharing
intention. Therefore, the BRA model is suitable for
this study.

(2) The Unified Theory of Acceptance and Use of
Technology (UTAUT) model is a powerful theo-
retical tool to predict and explain the adoption of
information technology by individuals or organi-
zations. It has been widely used in many research
fields, such as social behavior, learning behavior,
business behavior, and other research fields [37].



Venkatesh et al. [38] proposed UTAUT by com-
bining eight theories in different fields, such as the
theory of planned behavior, technology task adap-
tation model, innovation diffusion theory, theory of
reasoned action, and social cognition theory.
UTAUT proposes four core variables: performance
expectancy (PE), effort expectancy (EE), promote
condition (PC), social influence (SI), and some
controlled variables, such as age and gender. Core
variables affect users’ intentions, while controlled
variables influence behavioral intentions through
core variables. The definitions of the core variables
are shown in Table 1.

(3) In the practice of shared parking, there are conflicts
between suppliers in the distribution of benefits and
risks, and as new technology (system) that has not
been widely used, the sharing intention of suppliers
can be explored with the help of relevant theoretical
tools. Therefore, this paper combines with the the-
oretical framework of the UTAUT mode and BRA
mode (C-UTAUT-BRA) to explore the influence of
latent variables and exogenous factors on the in-
tention of the owners of private parking spaces.
These latent variables such as PE, EE, PC, SI, PR, and
PB and exogenous factors such as sociodemographic
and economic characteristics and built environment
are listed in Figure 1.

3.2. MIMIC Model. In this paper, the MIMIC model is used
to characterize the influence of latent variables and exoge-
nous variables on the private parking space sharing
intention.

MIMIC model does not need strict constraint condi-
tions and assumptions to the premise, it can deal with
multiple latent variables and endogenous indicators, and it
makes exogenous variables and endogenous indicators
exist in measurement errors. Therefore, its theoretical
framework is more clever than other indirect measure
methods and potentially includes other indirect measure
methods [39]. Its matrix form is shown in equations (1) and

(2):
n=Tx+( (1)

y=An+eg (2)

where # is the psychological latent variable vector; x rep-
resents the exogenous variable vector; y indicates the ob-
served variable vector; I and A are the parameter matrixes;
and { and ¢ are the measurement errors. Substituting
equation (1) into equation (2), we can get equations (3) and
(4):

y=ATx+{) +e=Tx+,

(3)
IT=Alx,v=A{ +e

Assuming that the measurement errors are independent
of each other and subject to the normal distribution, then
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E((e') =0,
E(Cz) =&, (4)
E(lee') = ©7,

where ©7 is the lower triangular matrix, so the covariance
matrix formula is as follows:

Y (0)=E(w')=86AN +0% (5)

The total covariance matrix can be calculated by ob-
serving the sample value of the variable; let = Y (0); it can
solve each parameter.

In the multi-indicator part of the MIMIC model, it is
equivalent to carrying out a confirmatory factor analysis on
latent variables. The multicause part can be expressed as
follows:

’71,- = YIIXgen,- + ylzXage,- + YI3Xinc,-
+ YZ4Xedu,- + Y15Xcar,- + ylsxparking[
+ YI7Xpubi + VISXposition,- + Vlgxpressurei

+ YZIOXinf,- + Vl”Xcityi + YIqurequency,»’

(6)

where [ is latent variables, including EE, SI, PC, PR, PB, and
BI; y indicates the parameter to be estimated; and i is the
observed individual.

The overall structural framework of the berth-sharing
intention MIMIC model is shown in Figure 1, including
observable exogenous variables (green part), latent variables
that constitute C-UTAUT-BRA (blue part), and measure-
ment variables that used to measure latent variables (orange
part). The model assumes that exogenous factors such as
sociodemographic and economic characteristics and the
built environment affect latent variables, and the latent
variables of these elements are explained by measured
variables. Among them, the structural equation between
latent variables and the measurement equation between the
latent variables and the measurement variables can reflect
the internal influence relationship among the latent vari-
ables. The structural equation can reflect whether exogenous
variables have an influence on each latent variable and the
extent of influence [40].

4. Survey Design and Data Processing

4.1. Survey Design. In order to ensure the data quality of the
questionnaire, we, respectively, carried out a presurvey and a
formal survey. In the presurvey, people with a different
understanding of shared parking were asked to fill in the
questionnaire, and the formal questionnaire was obtained
after adjusting the questionnaire items through the results of
presurvey. The formal survey was conducted in the form of
an online questionnaire.

The survey mainly aimed at people who have private car
spaces in urban areas, and a total of 673 questionnaires were
collected. After the conditional screening, the number of
valid questionnaires was 625 (the effective rate was 92.3%).
When using the MIMIC model for multivariate studies, the
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TaBLE 1: UTAUT core variables and definitions.

Core . -
. Variable definition
variable
EE The amount of effort required for an individual to use the thing
PE The extent to which the individual feels the use of the item is helpful to work
SI The extent to which an individual feels influenced by the group around one person
FC Degree of personal perception of the organization’s support for the use of the system in terms of relevant technology and
equipment
Age
(i) As for me, I'm willing to offer
e
(ii) I will consider their proposal to
Structural Measure.ment provide shared parking
Number of parking equation PB equation
spaces (iii) Ihave a high degree of freedom in
Number of private choosing to offer shared parking
cars and the decision is entirely up to me
Residential location ° (iv) When my parking space is free, I
: Structural Structural have a high probability of offering
equation B equation shared berths
Gl lvel (v) Offering shared parking would
Availability of deprive residents of their
ublic transportation .
- P Structural Measurement privacy
. G
Traffic pressure equation equation (vi) The benefits of offering shared
T parking can be substantial
(vii) Ihave confidence in the reliability
ACqUISIHON of the platform
Frequency of driving
Parking space usage

F1GURE 1: Structure framework of the MIMIC model of shared intention.

sample size should be at least 5-10 times the number of
variables, so the sample size of the formal survey should be
higher than 270. Therefore, the sample size of the formal
survey can meet the research needs. The questionnaire’s
content consists of four parts: the socioeconomic attributes
of the informants, the built environment of the surveyed
residential area, the usage of parking spaces, and the ob-
served variables of latent variables. Table 2 summarizes the
main population characteristics of the effective sample.

This study uses a Likert five-scale (1 = strongly disagree;
5=completely agree) and measured all psychological vari-
ables (C-UTAUT-BRA model variables), and the higher the
score, the higher the degree of agreement. According to the
research problem, we referred to existing research and
interviewed relevant experts to determine the observed
variables of the questionnaire. The six latent variables in-
clude 27 observed variables; specific observed variables are
detailed in Table 3.

4.2. Reliability and Validity Test. Reliability and validity are
used to measure the accuracy and stability of question-
naire test results [46]. Reliability analysis is used to
measure whether the results of the questionnaire are

reliable, and Cronbach’s coefficient (Cronbach’s «) is
generally used for evaluation. If Kronbach’s coefficient is
higher than 0.8, the reliability is high; if it is between 0.7
and 0.8, the reliability is acceptable; if it is between 0.6 and
0.7, it is basically acceptable; if it is lower than 0.6, the
reliability is not good and it is necessary to revise the
survey scale [47]. Table 4 shows the reliability and validity
test results of each latent variable. From the results,
Cronbach’s coefficient of each latent variable is higher
than 0.8, which indicates that the reliability of the
questionnaire is very high.

Validity analysis is used to measure the validity and
accuracy of the design of observed variables. The higher the
validity, the more accurate the measurement results. Validity
is usually verified by using Average Variance Extracted
(AVE), and when the value is higher than 0.5, this indicates
that the latent variable has well convergence validity. In
addition, when the load coeflicient of the standardized factor
corresponding to each observed variable is higher than 0.6
and p <0.05, it also shows that the convergence validity is up
to standard. From the results in Table 4, the AVE of each
latent variable is above 0.56, and the value of each observed
variable is above 0.65, which indicates that the data has
strong reliability and internal consistency.
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TaBLE 2: Description of questionnaire statistics.

Item Classification Percentage
18-25 27.45
26-30 13.24
A 31-40 21.57
g 41-50 15.44
51-60 17.65
>60 1.47
. . 1 73.77
Number of private parking spaces o1 26.23
1 11.27
Number of private cars 2 64.95
>3 23.77
Parking space usage frregular 67.89
&SP 8 Regular 32.11
High school and below 31.37
. Junior college/bachelor 38.48
Education level Master’s degree 24.51
Doctorate and above 5.64

Very ignorant 7.6
Did not understand 27.7
Understanding of shared parking General 44.36
To understand 14.71
Know very well 5.64
0 17.89
- . 1 37.99
Frequency of driving (times/day) N 28.43
>3 15.69
Male 58.58
Gender Female 41.42
Very convenient 7.35
Less convenient 8.82
Availability of public transportation General 30.15
More convenient 37.25
Very convenient 16.42
First-tier city 19.36
. Second-tier city 25.49
City level Third-tier city 255
Fourth-tier city 29.9
<3000 25

3000-5000 20.83
. 5000-7000 18.14
Monthly income (yuan) 7000-9000 1127
9000-11,000 6.62
>11,000 18.14
Suburb 13.48
. . Suburban area 19.61
Location of the community Away from downtown 33.58
Downtown 33.33
Dissatisfy 25.49
Parking demand of community Basic satisfy 52.94
Satisfy 21.57
Special congestion 5.64
Congestion 15.93
Traffic pressure General congestion 47.79
Comparison of congestion 8.58

No congestion 22.06
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TaBLE 3: Descriptive statistics of observed variables.
Latf:nt Item Measurement Reference
variable
PCl If the operation of the shared parking system is easy to understand, I would prefer to supply shared
parking spaces
PC2  If we establish a shared parking credit mechanism, I would prefer to supply shared parking spaces
PC PC3 When a parker uses my parking space over time, if the shared parking platform provides me with a spare [41]
parking space, I would prefer to supply a shared parking space
When a parker uses my parking space over time, if the sharing parking platform provides me with
PC4 L. .
subsidies, I would prefer to supply shared parking space
Si1 Most people around me will choose to offer shared parking spaces
SI2 The family will suggest and support me to supply shared parking spaces
SI3 Friends/classmates/colleagues will suggest and support me to supply shared parking spaces
SI s[4 Support and appeal from the government and media will let me more willing to supply shared parking [41, 42]
spaces
SI5 The more owners who provide shared parking spaces in the community, the more willing I am to supply
shared parking spaces
EE1 Using a shared parking system to supply shared parking spaces is easy
EE EE2 I believe I can supply shared parking spaces through a shared parking system (32]
EE3 I have rich knowledge to supply shared parking spaces through the shared parking system
EE4 I think I can completely control the use of the shared parking system
PR1 Parker will park over time, which will cause more inconvenience to me personally
PR2 Supplying a shared parking space may expose my personal privacy (such as travel records and home
PR address) [43]
PR3 Parked car has an accident in the neighborhood; it will probably get me into trouble
PR4 Supplying shared parking will increase the cost of new equipment and redevelopment of the parking lot
PR5 Supplying shared parking space will increase the pressure of property management in the community
PB1 Supplying shared parking spaces, I can get a lot of money
PB2 Supplying shared parking spaces will improve the utilization rate of idle parking spaces
PB PB3 Supplying shared parking spaces can help solve other people’s parking problems [44]
PB4 Supplying shared parking spaces will improve the utilization rate of idle parking spaces
PB5 Supplying shared parking spaces contributes to the sustainable development of the city
BI1 I would like to try to supply shared parking spaces through the shared parking system in the future
B2 I would like to give priority to supplying shared parking spaces through the shared parking system in the
BI future [45]
BI3 I will often supply shared parking spaces through the shared parking system in the future

BI4 I will strongly recommend to my friends and family to participate in the shared parking program

4.3. Model Modification and Evaluation. This study chose
chi-square degree of freedom ratio (y*/df), Root Mean
Squared Error of Approximation (RMSEA), Goodness-of-
Fit Index (GFI), Comparative Fit Index (CFI), and Adjust
Goodness-of-Fit Index (AGFI) as model goodness-of-fit
indices. Among them, y*/df is a statistic that directly tests
the similarity between the sample covariance matrix and the
estimated covariance matrix; the closer y*/df is to 0, the
better the model fits. When the value is lower than 3, it
means that the model fits well; when the value is between 3
and 5, it means that the observed data basically fits the
model; when the sample is large, around 5 is acceptable.
RMSEA is an absolute index without a baseline model. The
smaller its value, the better the model fitness; if the value is
lower than 0.05, this indicates that the model has a good fit,
and when the value is 0.08, it represents the upper limit of
the acceptable model fitness [48]. CFI is used to compare the
absolute fit of the independent model with the absolute fit of
the defined model, and the closer the value is to 1, the better
the result. The closer the value of AGFI is to 1, the higher the
model fitness is.

According to the assumption presented, using AMOS
established structural equation models to verify the path.
The preliminary verification found that the theoretical
model and the empirical data could not be completely fitted.
Modifying the model without affecting the integrity of the
theoretical model, the path that has no significant impact at
all is deleted, and the final model fitness test index calcu-
lation results are shown in Table 5. The goodness-of-fit
indices of the adjusted model all meet the requirements and
are obviously better than the initial theoretical model.

5. Results and Policy Applications

The optimized MIMIC model is shown in Figure 2. The value
on the path in Figure 2 is the standardized path coefficient,
which reflects the degree of influence between factors, and
the arrow is the influence relationship; el ~ €29 represent
the error term. From the calibration results of the MIMIC
model, we can see the mutual causality between the latent
variables of C-UTAUT-BRA and the relationship between
individual exogenous factors and latent variables.



TaBLE 4: Reliability and validity test results.

Latent variable

R CFA o AVE
item
PC1 0.932
PC2 0.963
PC PC3 0875 0.947 0.811
PC4 0.826
SI1 0.822
SI5 0.840
SI SI3 0.865 0.905 0.744
SI4 0.919
EE1 0.845
EE2 0.938
EE FE3 0.903 0.935 0.783
EE4 0.849
PR1 0.653
PR2 0.806
PR PR3 0.859 0.861 0.562
PR4 0.693
PR5 0.718
PB1 0.671
PB2 0.766
PB PB3 0.867 0.882 0.651
PB4 0.861
PB5 0.852
BI1 0.936
BI2 0.938
BI BI3 0915 0.958 0.845
Bl4 0.886

TABLE 5: Actual test values and standard values of model fitness
indexes.

Indicator ~ y*/df = RMSEA GFI CFI AGFI
™ 4.542 0.120 0.711 0.841 0.652
OM 2.455 0.027 0.809 0.936 0.864
Standard <3 <0.3 >0.8 >0.9 >0.8

TM: theoretical model; OM: optimized model.

5.1. The Relationship between Latent Variables. The path
relationship between the latent variables in the MIMIC
model is shown in Figure 3. The solid arrow indicates that
there is a significant influence relationship, the dashed
arrow indicates that there is no significant influence re-
lationship, * means p<0.05, ** means p<0.01, and ***
means p<0.001.

(1) PB, PR, SI, and FC all have a significant impact on BI
at the level of p <0.05; in particular, the path co-
efficient of PB reaches 0.6, which shows that the
parking space sharing intention is largely driven by
the expected benefits, so, H1, H3, H4, and H5 are
verified. EE has no direct impact on the BI, but the
PB and PR indirectly affect BI, so H2 is not verified.
However, EE has a significant impact on PB, which
verifies H7. PB has a significant impact on PR, but PR
has no significant effect on PB, thus partially veri-
fying H6. The hypothesis test results are shown in
Table 6.
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(2) Not all latent variables have a direct effect on BI.

There are direct and indirect effect relationships
between latent variables. The direct effect refers to a
variable that has a direct effect on another variable
without intermediary variables. The indirect effect
refers to the indirect effect of a variable on another
variable through an intermediary variable. Accord-
ing to the path coefficients between the latent var-
iables, the direct effects, indirect effects, and total
effects between the latent variables are obtained. The
results are shown in Table 7.

(3) The latent variables that affect B in descending order

of impact are PB, EE, FC, SI, and PR; among them,
PB has the largest total impact, and PR has the
smallest total impact, indicating that, for suppliers,
expected benefits are the main driving force for their
sharing intention. When the private parking space
owner perceives that the shared parking space can
obtain better economic benefits and the problem of
idle parking space can be solved, the intention of
parking space sharing will be stronger, so it is ex-
tremely important to enhance the revenue attraction
of parking space sharing. However, there are many
interested parties involved in shared parking, in-
cluding operating platforms, properties, and parking
space suppliers. It is difficult for shared revenue to
meet the expectations of parking suppliers. Although
the government is not a profit-making organization,
in theory, shared parking can generate more social
benefits, such as reducing vacant parking spaces,
reducing parking and traffic congestion, and alle-
viating environmental pollution. Therefore, the
government should support financial subsidies to
alleviate the cost pressure on suppliers and man-
agers. In addition, shared parking demonstration
projects also require government policy and in-
vestment support. Demonstration of shared parking
projects can increase public awareness of individuals
and the public. The perception of potential shared
benefits and the implementation effect and social
value of shared parking lots should be broadcast to
the public. Through demonstration projects, sup-
pliers will be more aware of sharing benefits and risks
in practice, thereby eliminating or alleviating their
anxiety.

(4) In addition, the impact level of EE is second only to

PB, indicating that the better the suppliers’ ability to
perceive and control the shared parking operation
process, the stronger their sharing intention, so re-
lated shared parking platforms should pay more
attention to related operations. The ease of use of the
system focuses on reducing the complexity of using
the shared parking operating system and strength-
ening relevant instructions to promote the sharing
intention of parking space owners.

(5) SI positively affects BI, indicating that the sharing

intention of parking space owners in residential areas
is affected by the opinions of others, government
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FIGURE 3: Path relationships between latent variables.
TaBLE 6: Test results of the proposed hypotheses. TaBLE 7: Effect values between latent variables.
Path Symbol PC PV Inference Path DEV IDEV TEV
H1: ST— BI + 0.144 Supported PR — BI -0.102 0.000 -0.102
H2: EE — BI + 0.027 0.686 Not supported PB — BI 0.601 —-0.028 0.572
H3: FC— BI + 0.259 Supported SI — BI 0.144 0.000 0.144
H4: PR— BI - 0.100 e Supported EE — BI 0.000 0.561 0.561
H5: PB— BI + 0.599 Supported FC — BI 0.259 0.000 0.259
H6: PB— PR - 0278  ** Supported EE — PB 0.980 0.000 0.980
H6: PR— PB - 0.032  0.570  Not supported PB— PR -0.278 0.000 -0.278
H7: EE— PB + 0.980 e Supported the indirect effect

DEV indicates the direct effect value; IDEV represents

PC indicates the path coefficient; PV represents the p value ***p < 0.001. value; TEV is the total effect value.
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TasLE 8: Influence of exogenous factors on latent variables.

Variable ~ Gender Age Edic;aetlion Income g?\gzez;g p;jl?i?ll;es;e?jes City level

PR (8:%2) —0.047 (=1.371)  0.069 (1.138) 0.000 (0.006) ~0.096 (-1.174)  0.068 (0.795) 0.003 (0.055)

PB (g:ggz) 0.078" (1.823) 0.012 (0.165) —0.068" (-1.854) —0.061 (=0.060) —0.150 (-1.416)  —0.170** (-2.874)

SI (gig;g) 0.132"* (2.76) 0.158"(1.883) —0.143*** (-3.517) —0.198" (-1.791) —-0.220* (~1.863) —0.242*** (-3.662)

EE (8225) 0.120%* (2.793) 0.126* (1.672) -0.085" (-2.289) —-0.031 (-0.307) —0.217* (-2.050) —0.147* (-2.476)

FC (?4112421) 0.089* (2.108) 0.098 (1.315) -0.035 (-0.969) -0.124 (-1.249)  -0.133 (-1.272)  -0.182** (-3.091)

Bold font indicates a significant influence relationship. *p < 0.05; **p < 0.01; ***p < 0.001.

TasLE 9: Influence of exogenous factors on latent variables.

Variable Residential Parking  Availability of public Traffic Frequency of Parking space Information
location pressure transportation pressure driving usage acquisition

PR 0.022 (0.473) (:8(;??) 0.042 (0.969) (:(())g;,;) 0.004 (0.086) 0.146* (1.62) 0.162** (3.268)

-0.075 0.021 . -

PB -0.072 (-1.640) (~0.899) 0.031 (0.588) (0.429) -0.018 (-0.312)  0.176" (1.368) 0.267"** (4.402)

S 0759 (L354)  (G00 -0037(-0639) (V) <0012 (-0182) 0058 (0.09)  0.166" (0.013)

EE -0.032 (-0.746)  0.02 (0.239) 0.055 (1.041) (8(9)22) —0.039 (-0.675) 0.489 (0.351) 0.015* (2.485)

FC —0.071* (~1.865) (:8‘%2) —0.002 (—0.039) (?‘gg:) —0.044 (=0.759)  0.068 (0.876)  0.172* (2.883)

Bold font indicates a significant influence relationship. *p < 0.05; **p < 0.01; ***p < 0.001.

policies, and media propaganda; that is, when
making decisions about whether to share parking
spaces, they will have a certain degree with reference
to the support or encouragement of relatives, friends,
colleagues, and the degree of support from the
government, so the government can formulate
corresponding policies to support the development
of shared parking projects and jointly promote the
media to increase the public’s understanding of
shared parking.

(6) The negative impact of PR on BI means that the less
risk perceived by the suppliers, the stronger their
intention to supply shared parking spaces. If the risks
that may exist in the process of parking space sharing
are reduced, such as the safety problems caused by
the entry of foreign vehicles to the community, the
overtime use of parking spaces by users, and the
conflicts and disputes caused by the scratching of
vehicles during parking, etc., the sharing intention of
parking space owners will be promoted.

5.2. The Relationship between Exogenous Variables and Latent
Variables. The influence of exogenous factors such as so-
cioeconomic characteristics, built environment, and parking
space usage on the PR, PB, SI, EE, and FC is summarized in
Tables 8 and 9, and Z-value is shown in brackets. We can
draw the following conclusions:

(1) Exogenous factors do not directly affect BI but in-

directly affect BI through PB, PR, SI, FC, and EE.

(2) As can be seen from Table 8, exogenous variables do

not have a significant influence on every latent
variable; for example, gender has no significant effect
on all latent variables; age has a significant positive
effect on PB, SI, EE, and FC, indicating that within a
certain range, the older the person is, the more
sensitive the income of shared parking is, and the
greater the expected income is, including personal
income and social benefits brought by shared
parking. Meanwhile, when the confidence to control
the shared parking system is stronger, they more
tend to be influenced by society and the people
around them. Both education level and income have
significant positive effects on SI and EE, indicating
that the higher the education level and income, the
more willing they are to listen to the opinions of the
surrounding groups. Meanwhile, the higher the in-
come, the higher their learning ability and knowl-
edge mastery, and thus the stronger their confidence
in the control of the shared parking system. The city
level has a negative effect on PB, SI, EE, and FC,
indicating that the lower the city level is, the less the
perceived revenue is, which may be related to the
acceptance of new technology, and the weaker the
control confidence is, and it is not easy to be affected
by the surrounding environment to participate in
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shared parking. Built environment-related factors of
all latent variables were not significant effect, which
shows that when making sharing decisions, the
owners of private parking spaces pay more attention
to the direct benefits brought by shared parking and
are less concerned about the potential benefits or
risks brought by the surrounding built environment.
For example, the convenience of surrounding public
transportation may attract more potential users.
Besides, the degree of understanding has a significant
positive effect on all latent variables.

6. Conclusions

The purpose of this study is to explore the influencing factors
that affect the parking space sharing intention of owners of
private parking spaces in China as well as the relationships
between the various factors. A private parking space sharing
intention analysis model was constructed by combining the
UTAUT model and BRA model. The MIMIC model was
applied to describe the measurement relationship between
latent variables and measurement variables, latent variables,
and exogenous variables, as well as the structural relation-
ships between the latent variables. The data obtained from
the actual survey of respondents in China were used to verify
the mutual influence relationships in the model quantita-
tively. In this study, it is found that SI, FC, PB, and PR
directly affect BI and EE indirectly affect BI through PR and
PB. The latent variables that affect BI in descending order of
impact are PB, EE, FC, SI, and PR; among them, PB has the
largest total impact, and PR has the smallest total impact,
indicating that for suppliers, expected benefits are the main
driving force for their sharing intention. Relatively speaking,
the potential risk of shared parking is not the main factor
affecting the sharing intention. Exogenous variables have
different effects on different latent variables. Age, education
level, and income all have positive effects on SI and EE, while
most built-in environmental factors have no significant
impact on latent variables, such as the convenience of
surrounding public transportation, and traffic pressure.
Although the built environment around the shared parking
spaces may affect the potential benefits of parking space
sharing, the suppliers are not sensitive to this, which may be
a factor that shared parking space users are more concerned
about. It can be considered that this combined theoretical
framework has good applicability for the research of the
sharing intention of owners of private parking spaces.
This study has two levels of significance in terms of
theoretical enlightenment and practical application refer-
ence. At the theoretical level, an empirical basis has been
provided for the effective combination of the UTAUT model
and BRA, and the theoretical analysis methods have been
enriched in the research field of technology acceptance. At
the practical application level, this study explored the
influencing factors that could affect the parking space
sharing intention of owners of private parking spaces in
China. An understanding of these factors will be beneficial
for analyzing the operating market, thereby providing di-
rections for parking sharing operators and policymakers in
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future technology research and development as well as
functional design. The research results could also provide
objective reference opinions for the government to issue
management policies for shared parking projects. For ex-
ample, it is found in this study that PB is the most important
influencing factor for sharing intention, so promoters
should raise the public’s perception of potential shared
benefits for individuals and the public.

There are still some limitations in this study: (1) this
research only considers the influence of psychological fac-
tors and exogenous factors on sharing intention and does
not consider the influence of policy variables such as parking
charges and overtime charges; (2) this study explores the
intention to share parking space rather than actually sharing
behavior. In the future, the research can be extended to the
investigation of factors affecting sharing behaviors; (3) fu-
ture research can further explore the influence of partici-
pants’ behaviors on the stability of the shared parking system
and supply behavior analysis under uncertain demand
[49, 50].
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