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Abstract: The disorderly parking of dockless shared bicycles (DBS) has brought about great challenges
to the use and management of shared bicycles. Although previous research related to the DBS industry
has covered many patterns, the psychological mechanisms underlying users’ behavior remain unclear.
This study proposed an extended TPB model and recruited 334 participants from diverse professions
and geographic locations in China to examine the influence of internal and external factors on
users’ orderly parking behavior. It was shown that personal moral norms have a significant direct
influence on users’ attitudes toward orderly parking and thus influence the behavioral intention of
orderly parking. Users’ perception of parking facilities has significant influence on users’ perceived
behavior control and intention of orderly parking. This study indicates that cultivation of users’
moral obligation can help improve users’ intention of orderly parking. Furthermore, governments
and DBS companies should work together to provide sufficient parking facilities to DBS users.

Keywords: dockless shared bicycle; disorderly parking; theory of planned behavior; moral norms;
perception of parking facilities

1. Introduction

Dockless shared bicycles (DBS) have provided a convenient and affordable solution to
city dwellers’ first-/last-mile trips since their emergence in 2015 due to the popularity of
smartphones and mobile payments all over the world [1]. DBS systems have been widely
adopted by municipal governments to promote sustainable modes of transportation [2].
Users can locate the bicycle fleet through the corresponding mobile app, and then they can
unlock a bicycle by scanning a QR code on the bicycle they find. In addition, bicycle-sharing
systems can reduce the emissions of harmful gases by reducing the use of fuel-burning
vehicles and increasing the use of public transportation [3]. Besides the contribution to
sustainable transportation, DBS systems also help users improve physical health and bring
about economic growth [4].

In 2017, due to the explosive growth of DBS systems, the entire society started to
pay attention to this industry to monitor its following development. Besides the conve-
nience brought by the DBS systems, problems also came to light, such as lack of financial
sustainability, vulnerability to vandalism, threat to local bicycle industries through low
profitability for manufacturers [5], poor management [6], and disorderly parking; these
negative aspects gradually overshadowed the advantages and convenience brought by
DBS. Due to the free-floating mode, the problem of disorderly parking of DBS has been
troubling users, enterprises, and governments. The bicycle-sharing industry was initially
defined as a completely independent business model, with the government giving sufficient
market freedom, which has brought both growth and regulatory challenges to the industry.
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Frenken and Schor [7] propose that the expansion of the shared travel business may also
bring about some disadvantages, such as the potential deterioration of travel demand,
abuse of public space, increase in social injustice, platform monopoly, and long-term de-
struction of urban environment and social sustainability. In fact, the disorderly parking of
shared bicycles in China has totally exceeded expectations since its large-scale nationwide
launch. According to the “Shared Bicycle Summer Market Special Report for 2017” in
China, 42% of DBS users claimed that disorderly parking was a serious problem and 26.8%
said that the problem of disorderly parking was extremely serious [8]. To achieve the
sustainable development of the DBS industry, it is very urgent to find out how to promote
users’ ordered parking behavior.

Previously, research related to the DBS industry has maintained a high degree of
interest, and various countermeasures to different problems have also been continuously
proposed. However, the problem of disorderly parking of shared bicycles is still difficult
to solve. Previous research on dockless bicycle sharing has mainly focused on usage pat-
terns [9–12], its influence on travel congestion and efficiency [13–15], travel modes [5,16],
and the environment [17–19]. “Electric fencing” was also proposed to help reduce disor-
derly parking [20]. However, the psychological mechanisms underlying users’ behavior
remain unclear. Thus, this study focuses on the users’ disorderly parking behavior of DBS
from the psychological perspective.

The theory of planned behavior (TPB) is one of the most widely used frameworks for
studying individual behaviors [21]. The TPB deconstructs people’s behavior into intention
and perceived behavioral control (PBC), which in turn depends on three direct predictors:
attitude, subjective norm, and perceived behavioral control. Attitude is one’s favorable or
unfavorable evaluation of the consequences of the behavior; a subjective norm with regard
to the perceived social pressure towards the consequences of the behavior; and PBC refers
to the feasibility of executing the behavior in a corresponding context [22]. These three
determinants are influenced by behavioral, normative, and control beliefs. TPB has proven
its applicability in many areas, such as the adoption of alternative transportation [23],
energy conservation [24], low carbon consumption [25], etc. Hence, this study uses TPB as
the basic theoretical framework to construct the psychological mechanisms of DBS users’
parking behavior.

To examine the behavior of disorderly parking shared bicycles from the user perspec-
tive, the present research aimed to (1) propose an integrated theoretical framework to
examine the influence of individual and social environmental factors on disorderly parking
behavior; (2) conduct a questionnaire survey to collect data and test the framework; and
(3) derive policy implications for DBS.

The structure of this paper is as follows. In Section 2, we reviewed the studies about
the theory of planned behavior and other constructs and then proposed hypotheses and the
research structure. In Section 3, we described the methodology. In Section 4, we presented
the procedure of data analysis and discussion. In Section 5, we summarized the academic
and practical contributions of this research and drew conclusions.

2. Hypothesis Deduction

In the research employing the theory of planned behavior, perceived risk is a construct
that is often associated with negative expectations. Pavlou [26] believes that perceived
risk is the subjective prediction of some kind of loss that users encounter in the process
of pursuing desired results. Dowling and Staelin [27] mentioned that perceived risk is
consumers’ perception of uncertainty and unfavorable results in the purchase of products
or services. The PE construct of this study is a subjective expectation of the consequences
of users’ disorderly parking of DBS, which is like the existence of perceived risk. A few
studies focused on the usage, parking, or search costs [28–30]. However, the impact of
penalty incentives on users’ behavior is rare, hence we considered it necessary to explore
the impact of punishment on users’ attitude to and behavioral intention of orderly parking
behavior in this study. Based on this, the following hypotheses were proposed:
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H1: Penalty (PE) has significant influence on attitudes (ATT) of DBS users.
H2: PE has significant influence on users’ behavioral intentions of orderly parking (BI).
The rapid development of the DBS industry has left many users unable to adapt to

the new cycling culture, and most of them are still stuck in the old pattern of using their
own bicycles. As the damage or loss of a personal bicycle owned by an individual leads
to a negative loss, users are careful when parking it. On the contrary, DBS users do not
have such concerns as the losses and consequences of disorderly parking will not cause
a direct loss to users. In previous studies using the planned behavior theory, Bazargan-
Hejazi et al. [31] found that attitude had the strongest explanatory power for behavioral
intention in the behavioral study of mobile phone use while driving; Valle et al. (2005)
also confirmed the influence of attitude on behavior intention in their study on resource
recovery participation behavior. Therefore, this study proposed hypothesis H3: ATT has a
significant influence on BI.

According to the findings of [32] on the causes of disorderly parking of shared bicycles,
the publicity efforts of the government, enterprises, and the social media to regulate the
parking behavior of shared bicycles are considered insufficient. The lack of publicity directly
leads to the standard parking information not being able to cover a sufficiently wide user
group, which results in difficulty in embedding and reinforcing regulated parking in the
user community. Secondly, copycat behavior is also considered to be one of the reasons for
disorderly parking by users of shared bicycles. Copycatting refers to the behavior of users
who are influenced by the disorderly parking of other users and then park shared bicycles
out of order. This phenomenon also reflects that users do not feel social pressure in the
current social environment, especially the constraints of mutual supervision within the user
group. In addition, Wan et al. [33] confirmed that subjective norms significantly enhance
the resource–recycle behavior in their research, and [34] also confirmed the influence of
subjective norms on behavioral intention in their research on the online learning mode
of college students. Based on the above literature, this study proposed hypothesis H4:
Subjective norms (SN) have a significant influence on BI.

The findings of Jiang, Ou, and Wei [32] conclude those factors that hinder users from
parking shared bicycles orderly are parking space, parking facilities, parking guidance,
etc. These supporting facilities are the infrastructure that failed to follow up with the
rapid development of the bicycle-sharing industry. The lack of parking facilities and
parking guidance brings barriers to users’ regulated parking behavior to some extent.
Taylor and Todd [35] broke down the control belief into favorable conditions and self-
efficacy. Favorable conditions are mainly related to time, money, and resources. It is easy
to associate users’ disorderly parking of shared bicycles with external conditions such as
time and parking facilities. Users’ DBS parking behavior is not only affected by factors
such as their own time and willingness, but also by external conditions. DBS operators and
governments have the obligation to provide users with corresponding parking facilities to
ensure that users can park shared bicycles according to regulations. Therefore, the favorable
conditions of control belief are specially translated into supporting parking facilities, which
is called perception of parking facilities (PPF). Its operational definition is as follows: users’
perception of the adequacy of supporting facilities for DBS. To sum up, this study proposed
hypothesis H5: PPF has a significant influence on the users’ perceived behavior control
(PBC); H6: PPF has a significant influence on BI.

Si et al. [36] found out that perceived behavioral control is one of the most important
factors driving users’ sustainable usage intention of DBS. Lin [37] argued that perceived
behavioral control has a significant impact on behavioral intention in his research on user
participation in online communities. In view of the wide applicability of the theory of
planned behavior (TPB) in many fields, this study retained the main framework of the TPB
and proposed hypothesis H7: PBC has a significant influence on BI.

Based on public attributes and social attributes of shared bicycle services, we believed
that users’ moral attributes should be added to the research structure of this study. However,
early studies were controversial as to how to integrate moral attributes into the original
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framework of the TPB. Ajzen [22] believed that the ways in which moral norms influence
behavior are mainly indirectly influenced by various constructs of the TPB, which also
means that moral norms are highly correlated with some constructs of the TPB. However,
Harland et al. [38] believed that moral norms mainly affect behaviors directly, which
means that they are not closely related to the original framework of the TPB. Klöckner [39]
conducted a meta-analysis of the studies at that time, and the results support Ajzen’s view.
Klöckner believes that part of the influence of moral norms on intentions is mediated by
attitudes. People will not simply consider whether the behavior is in line with personal
values, but will consider the advantages and disadvantages of the behavior together. Shin
and Hancer [40] proved the influence of moral norms on purchasing intention when
investigating consumers’ local food purchasing behavior. Leeuw et al. [41] found that
the inclusion of moral norms in the TPB could better predict behavioral intention, which
increased the overall variation explanation from 61% to 73% in the case of consumers’
purchase of fair-trade products. Therefore, this study proposed hypothesis H8: Personal
moral norms (PMN) have a significant influence on ATT; H9: PMN have a significant
influence on BI.

This study focused on the relevant factors affecting the parking behavior of DBS users
and combined the literature on the TPB and the parking behavior of DBS users, deduced
and put forward nine hypotheses. The theoretical model of this study is as Figure 1.

Figure 1. Theoretical model.

3. Method

Based on previous research, this study first developed the measurement items repre-
senting penalty, moral norms, and perception of parking facilities and adapted them to the
bicycle-sharing context. One advisor along with the authors reviewed the entire survey
to make sure it was easy to understand and complete. Secondly, 30 respondents were
invited to answer the questionnaire to collect data for a pre-test and modification of the
questionnaire was then performed according to the results of the pre-test. Thirdly, a formal
online questionnaire test was administered to collect data, and the data were analyzed
using structural equation modeling (SEM) with IBM AMOS 22 and IBM SPSS 25.

4. Results and Discussion
4.1. Pre-Test

In the pre-questionnaire process, the respondents with experience of shared bicycles
were invited to fill in the questionnaire online. The pre-test stage included two parts: item
description adjustment and project analysis. At that stage, each respondent was asked
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whether there was any part of the question items that needed to be adjusted after filling in
the questionnaire so as to confirm that the questionnaire content was consistent with the
researchers’ intention. In the process of item analysis, we analyzed the questionnaire an-
swers of 30 respondents and tested whether the items were reasonable from the perspective
of discrimination.

4.1.1. Item Description Adjustment

In order to make the questionnaire items easier and correctly understood by the
respondents, the researchers needed to fully communicate with each respondent who
completed the pre-test questionnaire and ask them whether they found any unintelligible
items and whether the wording of the questions was clear and reasonable in the process
of answering. The respondents found it difficult to accurately understand four items,
including PE2, SN2, PBC4, and PMN4. Therefore, we adjusted the expression of the items
without changing the meaning of the items to help the interviewees understand them.

4.1.2. Item Analysis

This study used item analysis to test the reliability and validity of the scale. The
specific method was as follows: Firstly, the sum of all items from each single sample was
calculated, and then all the samples were sorted by total score from the lowest to the highest,
with the first 27% regarded as the low-score group and the last 27% as the high-score group.
Then, an independent samples t-test was used to test the difference between the high-score
and low-score groups. If there was a significant difference, it would indicate that the scale
items were properly designed; otherwise, it would indicate that the scale items could not
effectively distinguish information and should be deleted [42–44]. Item PBC3 was deleted
in this process.

4.2. Formal Test
4.2.1. Demographic Characteristics

The formal test phase recruited an online questionnaire to record respondents’ answers
to the questionnaire. All the respondents had been confirmed to have experience in using
shared bicycles in Hangzhou through WeChat before they received the questionnaire
link. A total of 334 valid questionnaires were collected. The socioeconomic demographic
characteristics of the respondents are shown in Table 1.

Table 1. Demographic characteristics of the respondents.

Classification Frequency (Ratio)

Gender
Male 149 (44.6%)

Female 185 (55.4%)

Age

<18 3 (0.9%)

18–30 191 (57.2%)

31–40 121 (36.2%)

41–50 13 (3.9%)

>51 6 (1.8%)

Education

High school or below 12 (3.6%)

College 289 (86.5%)

Master’s or above 33 (8.9%)

Frequency of use
Less than 10 times per month 231 (69.2%)

Around once a day 97 (29.0%)

More than two times a day 6 (1.8%)
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As can be seen from the table above, the gender distribution of the respondents in this
study was relatively balanced, with 58.1% of the respondents under 30, 36.2%—between
31 and 40, 86.5% of the respondents with a college degree or equivalent education, and
69.2% of the respondents using DBS around 10 times per month. Data features show that
the respondents in this study were young and well-educated, which is consistent with the
characteristics of user groups reported by bicycle-sharing users [45].

4.2.2. Reliability Analysis

In this study, Cronbach’s α was used as the index to measure the internal consistency
of the data. Santos pointed out that Cronbach’s α of a construct should be greater than
0.7 [46]. Choi et al. [47] mentioned that the corrected item to the total value of each item
in the construct must be greater than 0.4, and Cronbach’s α of the construct would stay
unchanged after deleting any item. Only this would indicate that the constructs have good
internal consistency and the reliability of the scale reached an acceptable level. According
to this criterion, PMN1 in the PMN construct and PBC3 in the PBC construct were deleted.
After deletion, the reliability of the PMN construct increased from 0.694 to 0.752 and the
reliability of the PBC construct increased from 0.734 to 0.749. Each item in the construct
met the requirement that corrected the item to ensure the total value was greater than 0.4
(see Table 2).

Table 2. Results of the reliability analysis.

Construct Item Corrected Item-to-Total Correlation Cronbach’s α

PE

PE1 0.667

0.772
PE2 0.406
PE3 0.668
PE4 0.584

ATT

ATT1 0.497

0.765
ATT2 0.596
ATT3 0.575
ATT4 0.522
ATT5 0.522

SN

SN1 0.566

0.741
SN2 0.583
SN3 0.512
SN4 0.478

PPF

PPF1 0.691

0.822
PPF2 0.675
PPF3 0.633
PPF4 0.584

PBC

PBC1 0.598

0.749
PBC2 0.471
PBC4 0.503
PBC5 0.632

PMN

PMN2 0.555

0.753
PMN3 0.580
PMN4 0.582
PMN5 0.400

BI
BI1 0.540

0.757BI2 0.604
BI3 0.619

4.2.3. Test of Normality

Since the SEM method used in this study requires that the sample data conform to the
assumption of normal distribution, the skewness and kurtosis of the sample data collected
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from the questionnaire were tested in this study. The results show that the absolute value
of skewness was less than 3 and the absolute value of kurtosis was less than 8, which
meets the basic requirements of univariate normality [48]. The results of the normality
distribution test are shown in Table 3.

Table 3. Results of the normality test.

Construct Skewness SD of Skewness Kurtosis SD of Kurtosis

PE 0.494 0.133 −0.645 0.266
ATT −1.518 0.133 3.337 0.266
SN −1.038 0.133 1.540 0.266
PPF −0.393 0.133 −0.074 0.266
PBC −0.924 0.133 1.022 0.266
PMN −0.996 0.133 1.558 0.266

BI −1.894 0.133 6.105 0.266

4.2.4. Test of Unidimensionality

Principal component analysis was used to test the unidimensionality of each construct.
In this study, the SPSS25 software was used to extract new factors with eigenvalues greater
than 1 from each construct. The results showed that the KMO values of all the dimensions
were greater than 0.5 and the significance of Bartlett’s sphericity test was less than 0.05,
indicating that it was suitable for factor analysis [49,50]. In the process of testing, it was
found that the commonality of item PE2 (0.377) was less than the standard (0.40), hence it
was deleted. Commonality of all the items in other constructs was greater than 0.40 and
was retained [51]. All the items in each construct participated in the extraction process of
new factors, and each construct could only extract a new factor with an eigenvalue greater
than 1 [52], which indicated good unidimensionality [53]. The results of the exploratory
factor analysis are shown in Table 4.

Table 4. Results of the unidimensionality test.

Construct KMO Bartlett’s
Sphericity Test Item Commonality Factor Loading Eigenvalue Total Variance

Explained

PE 0.705 0.000

PE1 0.741 0.861

2.130 71.01%PE3 0.708 0.842

PE4 0.681 0.825

ATT 0.795 0.000

ATT1 0.496 0.704

2.625 52.499%
ATT2 0.607 0.779

ATT3 0.533 0.730

ATT4 0.470 0.685

ATT5 0.519 0.721

SN 0.735 0.000

SN1 0.608 0.780

2.255 56.386%
SN2 0.629 0.793

SN3 0.533 0.730

SN4 0.485 0.696

PPF 0.788 0.000

PPF1 0.708 0.841

2.611 65.269%
PPF2 0.690 0.831

PPF3 0.637 0.798

PPF4 0.576 0.759
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Table 4. Cont.

Construct KMO Bartlett’s
Sphericity Test Item Commonality Factor Loading Eigenvalue Total Variance

Explained

PBC 0.760 0.000

PBC1 0.640 0.800

2.313 57.826%
PBC2 0.483 0.695

PBC4 0.515 0.718

PBC5 0.675 0.821

PMN 0.767 0.000

PMN2 0.579 0.761

2.326 58.159%
PMN3 0.629 0.793

PMN4 0.663 0.814

PMN5 0.455 0.674

BI 0.685 0.000

BI1 0.617 0.785

2.022 67.389%BI2 0.694 0.833

BI3 0.710 0.843

4.2.5. Confirmatory Factor Analysis

In this study, IBM AMOS 22 was used to perform bootstrap tests 2000 times to test the
correlation between all the constructs as confirmatory factor analysis required the samples
to satisfy the hypothesis of linear correlation between all the constructs. According to
the results of the bias-corrected correlation estimation method, the correlation coefficient
between the PE construct and the PPF construct was not significant (r = −0.122, p = 0.101),
and the correlation coefficient between the two constructs was significant only when PPF1
was deleted (r = −0.178, p = 0.020). Therefore, we removed PPF1 out of the PPF construct.
At the same time, the correlation coefficient between the PPF construct and the BI construct
was not significant (r = 0.180, p = 0.071), and the correlation coefficient was significant
only when BI2 was deleted (r = 0.210, p = 0.033), hence item BI2 was deleted. So far,
there were significant linear correlations between all the constructs, which was suitable for
confirmatory factor analysis.

Confirmatory factor analysis (CFA) was used to test whether the items of each con-
struct had acceptable factor loading on their corresponding construct. Furthermore, the
collinearity problem between the constructs due to high correlation was also tested, namely,
convergence validity and discriminant validity. The convergence validity was measured by
factor loading, standard error, t-value, average variation extraction (AVE), and combination
reliability (CR). Furthermore, the square root of the AVE value was used to make compari-
son with the correlation coefficients between different constructs to verify the discriminant
validity. The preliminary results showed that the correlation coefficient between the ATT
construct and the BI construct, the correlation coefficient between the SN construct and
the PMN construct, and the correlation coefficient between the SN construct and the BI
construct were larger than the square root of the corresponding AVE value. After item ATT1
(factor loading = 0.62), item SN4 (factor loading = 0.61), and item PMN5 (factor loading
= 0.55) were deleted, the correlation coefficients between the corresponding constructs
decreased and were less than the square root of the corresponding AVE value. Meanwhile,
the results showed that the overall fit indices of the model were as follows: χ2/df = 2.222,
GFI = 0.892, CFI = 0.901, IFI = 0.903, TLI = 0.878, RMSEA = 0.061, SRMR = 0.061, which
reached the acceptable level [54]. Therefore, ATT1, SN4, and PMN5 were deleted, and then
the formal confirmatory factor analysis was performed. The results of the confirmatory
factor analysis are shown in Figure 2.
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Figure 2. Results of the CFA.

In terms of convergent validity, the CR value of each construct was above 0.60, which
indicates good combination reliability. In addition, the factor loading of the items in each
construct was greater than 0.50, the t-values were greater than 1.96, and the AVE values of
each dimension were greater than 0.40. To sum up, the scale had convergent validity [55].
Table 5 shows the convergent validity test results.

Table 5. Results of the convergent validity test.

Construct Item Factor
Loading

Standard
Deviation t-Value AVE CR

PE
PE1 0.79 0.415 14.934

0.564 0.795PE3 0.77 0.378 14.422
PE4 0.69 0.407 12.927

ATT

ATT2 0.64 0.345 11.533

0.417 0.740
ATT3 0.66 0.511 11.997
ATT4 0.67 0.626 12.288
ATT5 0.61 0.462 10.898

SN
SN1 0.71 0.433 12.917

0.467 0.722SN2 0.74 0.425 13.648
SN3 0.59 0.395 10.514

PPF
PPF2 0.74 0.351 13.340

0.511 0.757PPF3 0.75 0.377 13.703
PPF4 0.65 0.368 11.606

PBC

PBC1 0.72 0.359 13.496

0.446 0.761
PBC2 0.61 0.383 10.948
PBC4 0.60 0.384 10.684
PBC5 0.73 0.306 13.745
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Table 5. Cont.

Construct Item Factor
Loading

Standard
Deviation t-Value AVE CR

PMN
PMN2 0.67 0.445 12.391

0.500 0.750PMN3 0.71 0.459 13.268
PMN4 0.74 0.420 13.823

BI
BI1 0.74 0.428 12.952

0.492 0.659BI3 0.66 0.418 11.541

Bias-corrected correlation analysis was performed based on the constructs after delet-
ing the items, and the results showed that the correlation coefficients of each construct were
all less than 0.70, indicating that the collinearity of multiple variables was not obvious,
and the square root of the AVE value of each construct was greater than the absolute
values of the correlation coefficients, indicating that the scale had appropriate discriminant
validity [55]. Table 6 shows the discriminant validity test results.

Table 6. Results of the discriminant validity test.

PE ATT SN PPF PBC PMN BI

PE 0.751
ATT −0.280 0.646
SN −0.313 0.507 0.683
PPF −0.177 0.355 0.466 0.715
PBC −0.156 0.497 0.386 0.432 0.668
PMN −0.321 0.565 0.629 0.288 0.337 0.707

BI −0.285 0.628 0.587 0.210 0.594 0.647 0.701

4.2.6. Path Analysis

In this study, a structural equation model (SEM) was established with the Amos
22 software according to the research framework, and the maximum likelihood method was
used for estimation. Bootstrap calculations were performed 2000 times with a confidence
interval of 95% to test the direct effect and the mediating effect [56]. The results showed that
the overall fit indices of the model were as follows: χ2/df = 2.371, GFI = 0.885, CFI = 0.886,
IFI = 0.887, TLI = 0.864, RMSEA = 0.064, SRMR = 0.085, which reached the acceptable
level [54]. Figure 3 shows the standardized path analysis results.
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According to the path analysis results, the standardized results of the direct and indi-
rect effects of the nine hypothetical paths proposed in this study are shown in Table 7. We
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used bias-corrected significance to test the direct and indirect effects, and unstandardized
standard deviation and unstandardized path coefficients were used to further verify the
significance of indirect effects by the cumulative product method [57]. The results of the
cumulative product method are shown in Table 8. The verification results of all hypotheses
are shown in Figure 4.

Table 7. Results of the direct and indirect effect.

Path
Direct effect Indirect Effect Overall Effect

Coefficient Significance Coefficient Significance Coefficient Significance

PE→ATT −0.101 0.300 / / −0.101 0.300
PE→BI −0.039 0.552 −0.022 0.212 −0.061 0.416

ATT→BI 0.222 0.108 / / 0.222 0.108
SN→BI 0.259 0.088 / / 0.259 0.088

PPF→PBC 0.464 0.001 / / 0.464 0.001
PPF→BI −0.293 0.003 0.212 0.001 −0.081 0.435
PBC→BI 0.456 0.001 / / 0.456 0.001

PMN→ATT 0.569 0.001 / / 0.569 0.001
PMN→BI 0.343 0.002 0.126 0.068 0.469 0.002

Table 8. Results of the mediated effect.

Path Unstandardized SD Unnormalized Path Coefficient Z-value

PE→BI 0.016 −0.012 −0.750
PPF→BI 0.039 0.141 3.615

PMN→BI 0.061 0.101 1.656

Figure 4. Results of the hypotheses test.

5. Discussion

Hypothesis 1 is invalid. The direct influence coefficient of the PE construct and
the ATT construct was −0.101, and the bias-corrected significance was 0.300, which was
not significant (p > 0.05). That means the PE construct did not have a direct significant
effect on the ATT construct, hence H1 was rejected. The penalty measures for DBS users’
disorderly parking can be divided into financial penalty, credit penalty, and right of use
penalty. Practically, these measures not only have difficulty in enforcing, but also vary
from person to person in terms of penalty extent. Early DBS companies did not have
penalty measures for disorderly parking, hence users would not have the psychological
burden of the corresponding negative consequences. At present, most DBS companies
have implemented measures of riding range limitation and redistribution fee for disorderly
parking, but disorderly parking has not been eradicated, which means that such soft
penalty measures by increasing the use cost are acceptable to most users. Gao Liangpeng
et al. believe that the disorderly parking behavior of DBS users could be regarded as a
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policy compliance problem related to users’ behavioral intentions and decision-making
motivation, and economic incentives can help develop good parking habits [58]. Therefore,
in order to cultivate the users’ good parking habits, in addition to the current penalty
measures, there is also a need for more incentives.

Hypothesis 2 is invalid. The direct influence coefficient between the PE construct
and the BI construct was −0.039, and the bias-corrected significance was 0.552, which was
not significant (p > 0.05); the indirect influence coefficient between the PE construct and
the BI construct was –0.022, the bias-corrected significance was 0.212, and the Z-value of
multiplication was less than 1.96, which was also not significant (p > 0.05); the overall
influence coefficient between the PE construct and the BI construct was −0.061, and the
bias-corrected significance was 0.416, which was not significant (p > 0.05). The research
of Yacan Wang et al. shows that users with a higher willingness to park in order believe
that financial penalties and a credit system are less effective [59]. In this study, 86.5% of the
respondents had a Bachelor’s degree or similar professional qualification, which shows
that the overall quality of the respondents was high. The average value of the BI construct
was 6.12, the median was 6, and the mode was 6, which shows that the overall orderly
parking intention of the respondents was high. Therefore, penalties for disorderly parking
behavior have no significant influence on orderly parking behavior, which is also consistent
with the research results of Wang, Jia, Zhou, Charlton, Hazen, and Applications [59].

Hypothesis 3 is invalid. The direct influence coefficient between the ATT construct and
the BI construct was 0.222, and the bias-corrected significance was 0.108, which was not
significant (p > 0.05). Users’ attitude towards orderly parking had no direct significant effect
on orderly parking behavioral intention. This result does not comply with most studies
based on the theory of planned behavior. It is speculated that since the development of
shared bikes has gone through a period of time, the idea that shared bikes should be parked
according to regulations has actually been deeply rooted in users’ minds, so that most
users do have a correct and positive attitude toward orderly parking. However, in the end,
attitude is no longer dominant when parking shared bicycles. Instead, other influencing
factors are more important. This study speculated that after a period of development, in fact,
the idea that shared bicycles need to be parked according to regulations has been deeply
rooted in people’s minds, so that most users have a correct and positive attitude toward
parking. However, when users park shared bicycles, the effect of attitude on behavioral
intention is obviously weaker than other interfering factors. For example, some users are
forced to park disorderly in places where vehicles are stranded during peak hours [11] and
suffer from poor use experience [59] and lack of parking facilities [60,61].

Hypothesis 4 is invalid. The direct influence coefficient between the SN construct and
the BI construct was 0.259, and the bias-corrected significance was 0.088, which was not
significant (p > 0.05). The SN construct did not have a direct significant effect on the BI
construct. Similar results were also obtained in other fields of research. For example, Teo
found SN had no significant influence on BI in his research about the technology usage
behavior of teachers in the teaching process. They speculated that this was due to the
teachers’ rich teaching experience, which meant that the teaching methods were relatively
mature and could not be changed without the request of the school [62]. Since most users
have experience using private bicycles before using DBS, it is understandable that they
follow their original parking behavior to park DBS. Lin also obtained the same result in
the study of users’ behavior in using online communities. Lin speculated that this may
be so since using online communities is a very self-centered behavior and that 43% of the
respondents spent more than five hours a day online, which might have signified Internet
dependence [37]. Orderly parking is a prosocial behavior; it also requires a trade-off
between personal convenience and benefits to society [63,64]. However, there is no widely
accepted definition of orderly parking of DBS so far, hence bicycle-sharing users themselves
do not feel the expectation of so-called orderly parking behavior from other users or friends
and relatives around them.
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Hypothesis 5 is valid. The direct influence coefficient between the PPF construct and
the PBC construct was 0.464, and the bias-corrected significance was 0.001, which was
significant (p < 0.05). Users’ perception of parking facilities had a direct positive significant
effect on the users’ perceived behavior control. This means that the more users perceive
the supporting facilities of DBS, the higher their perceived control over the intention of
orderly parking. Previous research found out that a lack of parking spots and limited
parking facilities are associated with lower intentions of orderly parking [59–61]. This is
also consistent with our findings.

Hypothesis 6 is valid. The direct influence coefficient between the PPF construct
and the BI construct was –0.293, and bias-corrected significance was 0.003, which was
significant (p < 0.05). The indirect influence coefficient between the PPF construct and
the BI construct was 0.212, and the bias-corrected significance was 0.001. The Z-value of
the multiplication method was greater than 1.96, which was significant (p < 0.05). The
overall influence coefficient between the PPF construct and the BI construct was −0.081,
and the bias-corrected significance was 0.435, which was not significant (p > 0.05). Such
a result was obviously different from the author’s expectations. According to the results,
after the addition of DBS parking facilities and equipment, users’ perception of parking
facilities would be improved, yet users’ behavioral intention of orderly parking would
then decrease. The possible explanation here is that when the parking facilities for DBS
have already met the demand, if the facilities continue to be added, the psychological
construct of parking bicycles in a standardized way of DBS users would be relaxed, and
then the expectations would be violated. On the other hand, due to the addition of more
DBS parking facilities, it is easier for users to park DBS in good order. In other words,
with the cost of orderly parking decreased, through mediation of the PBC construct, the
behavioral intention of orderly parking would be significantly increased among DBS users.
The addition of more supporting facilities for DBS would also enhance users’ behavioral
intention of orderly parking. However, considering the positive and negative direct and
indirect effects, the addition of supporting facilities for DBS cannot significantly affect users’
behavioral intentions of orderly parking overall; that is, complete supporting facilities for
DBS cannot achieve the effect of eliminating users’ disorderly parking behaviors.

Hypothesis 7 is valid. The direct influence coefficient between the PBC construct
and the BI construct was 0.456, and the bias-corrected significance was 0.001, which was
significant (p < 0.05). The PBC construct can produce a direct positive significant effect on
the BI construct. This indicates that the enhancement of users’ control over orderly parking
of DBS can significantly improve the orderly parking intention, that is, users’ behavioral
intention of orderly parking is amplified.

Hypothesis 8 is valid. The direct influence coefficient between the PMN construct
and the ATT construct was 0.569, and the bias-corrected significance was 0.001, which was
significant (p < 0.05). The PMN construct had a direct positive significant effect on the ATT
construct. This indicates that the stronger the users’ moral condemnation of disorderly
parking, the better their attitude is when parking shared bicycles in accordance with the
regulations, that is, users’ strict moral constraints make them have a better attitude to
orderly parking behavior.

Hypothesis 9 is valid. The direct influence coefficient between the PMN construct
and the BI construct was 0.343, and the bias-corrected significance was 0.002, which was
significant (p < 0.05). The indirect influence coefficient between the PMN construct and
the BI construct was 0.126, the bias-corrected significance was 0.068, and the z-value of
the multiplication method was less than 1.96, which was not significant (p > 0.05). The
overall influence coefficient between the PMN construct and the BI construct is 0.469,
and the bias-corrected significance was 0.002, which was significant (p > 0.05). The PMN
construct had a direct and significant effect on the BI construct, and although it did not
have an indirect and significant effect, it can still have an overall significant effect on the
BI construct. Fujii [65] pointed out that activating moral obligation would be effective in
increasing orderly parking behavioral intention, but not sufficiently effective with respect
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to decreasing the behavior. This indicates that the stronger the users’ moral condemnation
of disorderly parking, the stronger the users’ behavioral intention of parking according to
the regulations when using shared bicycles. In other words, users’ strict moral constraints
amplify their behavioral intention of orderly parking.

6. Conclusions

In conclusion, this study proposed an extended model based on the planned behavior
theory. It also proved that users’ personal moral norms and perception of parking facilities
have a direct and significant impact on users’ orderly parking behavior intention. The
findings strengthen our understanding of moral and prosocial behavior and develop an
extended TPB framework integrating internal and external factors, thus guiding future
studies on users’ orderly parking behavior. It is worth noting that the findings also provide
insights and suggestions for the government and DBS companies. To promote orderly
parking and achieve sustainable development of DBS, the improvement of users’ moral
obligation is essential. In addition, increasing parking space and developing various forms
of parking facilities are effective ways to enhance users’ perception of parking facilities and
promote users’ intention of orderly parking.

Finally, there are some limitations of this study. On the one hand, we measured
behavioral intention instead of actual behavior because we found it very hard to get the
true results of users’ parking behavior. It may also hurt the feelings of those respondents
who park DBS disorderly. On the other hand, the regional distribution of the respondents
was not even, therefore, the authors could not test if there were differences in the behavioral
modes of respondents from different regions. Another limitation is that only the influence
of penalties on users’ orderly parking attitude and intention was discussed in this study; it
is worth analyzing the influence of rewards or incentives on users’ orderly parking attitude
and intention in future studies. In addition, only limited influential factors can be taken
into consideration when using the TPB framework, for example, the influence of context,
knowledge, and habit is hard to test in the TPB.
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