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ABSTRACT
Given the rapid development of large cities, the 

residents faced with pressure both at work and in their 
personal lives tend to solidify their choice of transport 
modes and form personal travel habits, which in turn 
leads to higher requirements for urban traffic manage-
ment. Based on the modified Theory of Planned Be-
haviour, the structural equation method is employed to 
explore people’s travel behaviour. It is found that poli-
cy attitude, perceived behaviour control, and subjective 
norms comprehensively affect the residents’ travel inten-
tions under the Vehicle Restrictions in place in Beijing. 
The residents without private cars display a stronger in-
tention to change their travel choices under the policies. 
When considering the mediating effect of travel habits 
between travel intention and travel choice, the impact 
of the restrictive policies is weakened. Compared with 
lower-income people, those with higher incomes demon-
strate more stable travel habits in response to the effects 
of the restrictions. The higher the income, the greater the 
dependence on private cars exhibited by the residents. To 
summarize, people’s travel habits weaken to some extent 
the effects of the restrictive policies. Such policies should 
be created with the explicit aim of gradually changing 
the people’s habits. 

KEY WORDS
travel choice; travel habits; theory of planned  
behaviour; structural equation model; vehicle  
restrictions;

1. INTRODUCTION
Traffic congestion in large cities, including 

Beijing, is one of the “megacity diseases.” As of 
2018, there were more than 6.08 million vehicles in  

Beijing, and the number of drivers stood at approxi-
mately 11.32 million, more than 50% of the resident 
population in an area covering 1.64 square kilome-
tres [1]. The rapid growth of motor vehicles brings 
comfort and convenience for residents but also 
causes some negative externalities, including traffic 
congestion, environmental pollution, and accidents 
[2-4]. For this reason, the Transportation Demand 
Management (TDM) was adopted as early as in the 
1990s in Europe, America and other regions to op-
timize the residents’ transport modes by changing 
their travel choice, reducing the demand for pri-
vate cars, and making more effective use of motor 
vehicles. To control the number of motor vehicles 
in Beijing, during the China-Africa Cooperation 
Forum, Beijing Summit, held in November 2006, 
and the “Good Luck Beijing” Competition, held in 
2007, measures such as off-peak commuting and 
odd-even license plate restrictions were implement-
ed for the first time. During the 2008 Beijing Olym-
pics and Paralympics, these Vehicle Restriction 
policies were officially implemented for the first 
time. In 2008, the odd-even license plate restriction 
policy was implemented on July 1, September 20, 
and October 11, which represented an adjustment to 
Vehicle Restrictions. After trial and short-term im-
plementation, Vehicle Restrictions finally serve as 
a long-term policy in Beijing to relieve the traffic 
pressure.

Vehicle Restrictions originated in Mexico City 
[5]. Beijing has issued a variety of relevant policies 
to make up for the loopholes in the initial policies 
of the Mexican cities, including non-local car re-
strictions and purchase restrictions. These measures 
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significantly, as shown in Figure 1. After 2006, with 
the implementation of Vehicle Restrictions, the 
rapid growth of car travel was controlled, and the 
slowly declining trend was maintained. However, 
since 2014, a slight upward trend has been evident, 
reaching 33.78% in 2017. For more than 10 years, 
car travel has maintained a proportion of more than 
30%. Does this indicate that Vehicle Restrictions in 
Beijing have no significant influence on the trans-
port situation? Generally, the policies only play a 
short-term role. As a result of the comfort and con-
venience of private cars, do residents form fixed 
travel habits that hinder the effectiveness of Vehicle 
Restrictions policies?

Traffic habits are a reflection of people’s normal 
travel choices. With regard to commuting, people 
rarely change their original way of travel and com-
mon routes under normal conditions. Some schol-
ars compare these habits to mechanical behaviours, 
which demonstrate a repetition of past behaviour 
without an obvious change in the situation and the 
state. This means that habits exhibit characteristics 
that ignore new information and scenarios and pre-
serve the inherent selection [11, 12]. Essentially 
speaking, innate habit is a dominant response strat-
egy, which can be activated in memory faster than 
other options and can slowly modify the people’s 

have been in place for nearly 12 years, since 2008, 
and they are expected to continue. The research on 
Beijing experience with restrictions has primarily 
focused on three perspectives. First, the scholars 
have studied the effectiveness of the policies on 
alleviating traffic congestion [6, 7]. Wen et al. [6] 
pointed out that TDM measures greatly affect con-
gestion levels. Second, the scholars have examined 
whether the policies have a significant impact on 
the residents’ travel choices [8]. When compared 
with the influence of such policies on public transit, 
Wang et al. [8] revealed that the restrictive policies 
in Beijing do not have a significant influence on indi-
viduals’ decisions to drive. Third, the scholars have 
examined whether the policies exhibit any negative 
effects [9, 10]. According to Viard and Fu [9], in the 
short term, driving restrictions can be effective in 
reducing pollution, but at the cost of reduced work 
time. Although effective, the restrictions are not the 
most economically efficient way to reduce pollu-
tion. These articles highlight the dispute over the 
long-term and short-term effectiveness of Vehicle 
Restrictions.

The proportion of car travel in Beijing has 
been relatively stable in recent years. According 
to the Beijing Traffic Development Annual Report 
[1], from 1986 to 2005, the use of cars increased  
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Figure 1 – The proportion of major vehicles used in Beijing 
Source: Beijing Transport Institute
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under different scenarios and policies, or that peo-
ple’s responses to new scenarios are consistent and 
undifferentiated.

Habits can be thought of as opportunity costs 
people pay for choosing a new travel mode. When 
they have chosen one specific travel vehicle, the 
chance to experience other types is naturally lost. 
From the Theory of Planned Behaviour (TPB), early 
studies hold that travel habits are a persistent cogni-
tive orientation based on goal-oriented automaticity 
and context-dependent stability, which is referred to 
as “habitual mindset” [11]. Aarts and Dijksterhuis 
[28] studied the automatic response mechanism of 
this mode of thinking. They believed that the acti-
vation of travel intention automatically activates the 
travel choice in people’s memory, which serves as 
an important factor of inertial thinking. Bamberg et 
al. [29] posited that given the frequency of car use, 
neither past behaviour nor direct habit measurement 
can predict travel behaviour in the future when the 
environment changes. Conversely, Fujii and Gar-
ling [30] argued that the frequent choice of a par-
ticular travel mode causes habitual choice based on 
the script, and despite the script’s change with the 
change of the environment, the long-term choice of 
one mode will weaken the new alternative.

The studies highlighted the above focus on the 
expression mechanism of travel habits. Additional 
studies further analyse the influence of habits on 
travel choice under different scenarios. Most argue 
that the difference between travel habits and inten-
tion is a long-term, automatic intention. Klockner 
and Matthies [31] contended that travel habits are 
influenced by personal and social values and beliefs 
and are the effective regulators of the relationship 
between personal values or beliefs and behaviours. 
Personal values, as noted herein, are equivalent to 
the intention in TPB, and social values are equiv-
alent to social norms and moral codes. With strong 
habits, people’s inherent travel choice is not affect-
ed by environmental and social values or beliefs. 
With weak habits, personal values or beliefs and 
travel choices have direct effects on travel choice 
under different intervention strategies (such as re-
striction strategies) or information strategies (such 
as environmental education). This indicates that in-
tervention and information strategies are effective 
if individual choices are not influenced by habits. 
Thomas and Walker [32] compared the habit inten-
sity of different traffic modes and concluded that 
the users who choose bicycling or walking have 

memory path. Time pressures, distraction and de-
creased self-control, all tend to reinforce people’s 
habitual behaviour in daily life. Specifically, people 
tend to make choices based on their habits rather 
than seeking new ideas in a stable state [13]. Ac-
cordingly, there may be a blocking effect in terms 
of habit through the TDM policies, whose aim is 
to motivate or change people’s travel choices, un-
der which the effectiveness of the policies will be 
questioned.

It is discussed whether people’s travel habits with 
regard to private cars will change under the Vehicle 
Restrictions in Beijing, and further, we explore spe-
cific conditions that bring about changes in habits. 
In proceeding down this path, our study makes at 
least two contributions to the extant literature. First, 
the research scope and policy background are char-
acteristic of our contributions. We focus on people’s 
travel behaviour in Beijing, and empirical research 
is established in the context of Vehicle Restrictions. 
This has not been fully studied by scholars to date. 
Second, unlike the existing literature, which has 
explored the direct effect of these policies, we pay 
attention to the role of habits in the changes in trav-
el behaviour under the policies. More specifically, 
the role of travel habits is innovatively considered. 
The remainder of the study is organized as follows. 
In the next section, a brief review of relevant lit-
erature is provided. Section 3 depicts the structural 
equation model that has been adopted, as well as our 
hypotheses. We describe the detailed methods and 
the data in Section 4, and empirical analysis is con-
ducted in Section 5. Section 6 offers a discussion of 
our findings. Section 7 features the conclusion.

2. LITERATURE REVIEW
The existing research on motivation in travel 

choice primarily focuses on three ideas. First, the 
traffic demand management policies, such as in-
creasing parking fees, increasing fuel use costs and 
charging congestion charges are adopted to encour-
age residents to change their travel choice [14-17]. 
The second idea is derived from the external and 
objective factors that affect travel choice, such as 
urban planning, environmental characteristics, land 
use, etc. [18-21]. Third, scholars focus on the effect 
of user factors, such as demographic characteris-
tics and psychological factors on their travel choice 
[22-27]. All of these studies assume that the agents 
make choices and adopt alternatives without cost 
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and policies will subtly influence the habit forma-
tion. Third, we conduct further research on the in-
fluence of habits over the travel choice, as well as 
the differences in policy avoidance between differ-
ent income groups. 

3. MODELS AND HYPOTHESES
As a social psychological modification of the 

general rational selection method [29], TPB is one 
of the most mature psychological models in indi-
vidual decision-making. It suggests that all poten-
tial factors indirectly affect the behaviour through 
their impact on the subjective will. Additionally, 
subjective will is primarily influenced by three psy-
chological factors, namely: perceived behaviour 
control, attitudes, and subjective norms. Habits are 
added as intermediary variables in this study. We 
have categorized private cars, fast taxis, rental cars, 
and ride-hailing cars as private cars (including tax-
is), because those vehicles share some of the same 
characteristics. As shown in Figures 2 and 3, the trav-
el habits of private cars (including taxis) are script-
based, which means that they not only affect travel 
choice with travel intention in a parallel fashion, but 
are also affected by travel intention. In other words, 
travel habits are not immutable, but are rather based 
upon script inertia formed under a long-term and in-
tentionally repeated cognition. Therefore, the policy 
attitude, subjective norms, and perceived behaviour 
will indirectly affect the travel habits of private cars 
through travel intention, and travel habits will act as 
the mediating variable between travel intention and 
travel choice.

On this basis, it was first verified that the out-
come of the questionnaire samples conforms to 
the general logic of TPB, and we then added habit 
variables to examine the impact of private car travel 
habits on travel choice and the effectiveness of hab-
its under different conditions. Based on this logic, 
several relevant hypotheses are proposed below.

Vehicle Restrictions are considered to have a 
strong reduction effect on private car travel, at least 
in the short term, referring to both the relatively short 
implementation period in Mexico City or the 12-
year implementation period in Beijing [37]. Based 
on TPB, relevant literature studies have examined 
the relationship between policy attitude, subjective 
norms, perceived behaviour control, travel inten-
tion, and travel choice. The first three factors have 
a positive influence on people’s intention to convert 
from private cars to public transportation [38, 39]. 

stronger habit intensity compared with those who 
choose private cars or public transportation. Ho-
ang-Tung et al. [33] focused on the establishment of 
habits and introduced the intermediary variable of 
automatic intention, which is composed of past be-
haviour, general intention, and situational attributes, 
verifying the positive effect of automatic intention 
on the adoption of public transport. Setiawan et 
al. [34] studied the influencing factors of student 
groups’ habits in reducing motor vehicle usage, and 
they found that the habits are the strongest influen-
tial factors in terms of personal norms and travel 
behaviours. These viewpoints seem to indicate the 
significant influence of habits in travel choice, but 
most of the extant literature emphasizes the positive 
guiding role of habits in public transportation choic-
es, and it does not seem to explain whether those 
habits will be affected by any factors and migrate.

There are still controversies over the definition 
and measurement of habits. The primary tools for 
measuring habits consist of Response Frequency 
Measurement (RFM) and the Self-Reported Hab-
its Index (SRHI). RFM is a possible spectrum of 
frequent leisure activities by which respondents 
choose their travel modes for each activity and com-
prehensively calculate the number of car trips for 
each person, indicating the habit of motor vehicle 
travel [35]. The method cannot measure the com-
prehensiveness of the behaviour, and it is difficult to 
represent the greater value and consciousness con-
notation of the habit using only the number of times 
as the index. SRHI is a universal 12-item self-re-
porting tool that describes and expresses habitual 
behavioural traits, such as historical repeatability, 
unconsciousness, difficulty in exercising control, 
and psychological values. The reliability of SRHI 
lies in its ability to effectively identify and predict 
the validity of various customary contents [36], but 
the subjectivity is difficult to eliminate.

Considering the long-term implementation of 
Vehicle Restrictions for private cars in Beijing, this 
study explores the influence of people’s policy atti-
tudes, subjective norms, perceived behavioural con-
trol, and travel intention on their travel choice. We 
have expanded TPB by adding the mediated effect 
of travel habits. SRHI is measured by using a ques-
tionnaire and by exploring the relationship among 
the multiple factors using the structural equation 
model. First, it is examined if travel habits affect 
people’s behavioural solidification. Second, we ex-
plore whether people’s cognition of traffic modes 



Dong X, Wang R, Zhou Y. Can Negative Travel Habits Hinder Positive Travel Behavioural Change under Beijing Vehicle...

Promet – Traffic&Transportation, Vol. 32, 2020, No. 5, 691-709 695

H1.4. Residents’ travel intention toward non-pri-
vate vehicles has an effect on their travel choice of 
private cars (including taxis) on restricted days.

Habit is also an important factor in people’s 
choice of the travel mode. Generally, private cars 
are convenient and comfortable for travel, and peo-
ple form inertial thinking through repeated use. The 
habit intensity of car use has a positive impact on 
residents’ travel choice of private cars (including 
taxis) [40, 41].
H2. Changes in residents’ travel habits toward pri-
vate cars (including taxis) have an effect on their 
travel choice of private cars (including taxis) on re-
stricted days.

Consideration of the habits toward private cars 
may weaken the direct influence of non-habitual 
travel intention on travel choice, and may strengthen 

The travel intention of non-private cars also plays 
a positive role in public transport [25]. It can be in-
ferred that this policy has a negative impact on the 
travel mode of private cars (including taxis).
H1. The implementation of Vehicle Restrictions ex-
erts an influence over residents’ travel choice of pri-
vate car (including taxis);
H1.1. Changes in residents’ attitudes toward Vehi-
cle Restrictions have an effect on their travel inten-
tion toward non-private vehicles;
H1.2. Changes in residents’ subjective norms have 
an effect on their travel intention toward non-pri-
vate vehicles;
H1.3. Changes in residents’ perceived behaviour 
control have an effect on their travel intention to-
ward non-private vehicles;

Travel
choice on
restriction

days

Travel
intention

Subjective
norm

Policy
attitude

Perceived
behaviour

control

Figure 2 – Model of residents’ travel choice
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Figure 3 – Model of residents’ travel choice, mediated by travel habits
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4. METHODS AND DATA

4.1 Questionnaire design
We designed the questionnaire, primarily refer-

ring to the basic requirements and assumptions of 
the structural equation, the standard questionnaire 
of travel choice, and the requirements of SRHI. 
Since the questionnaire was presented in Chinese, 
we have conducted translation and back-translation 
before using those vital variables. The questionnaire 
consists of personal information, policy attitude, 
subjective norms, perceived behaviour control, 
travel habits, and travel choice. Personal informa-
tion consists of the basic data of residents from the 
perspective of demography. We investigated the 
residents’ travel choices through their actual man-
ner of travel on the restricted days. According to the 
intensity of traffic congestion and environmental 
pollution, we set the travel modes into five catego-
ries, i.e. walking, bicycling and the use of e-bikes, 
bus and rail transit, taxi and online car-hailing, and 
private cars. As for the remaining components, we 
provided the respondents with a brief explanation of 
latent variables in the questionnaire, and two to five 
observed variables were established for the four la-
tent variables. Five-point Likert scale was used for 
measurement. 

4.2 Sample data
The questionnaire was distributed through var-

ious Internet platforms (Wenjuanxing, WeChat, 
QQ, etc.), aiming primarily the permanent residents 
of Beijing. The distribution lasted for nearly one 
month, from 17 July 2018 to 19 August 2018, and 
a total of 1,367 questionnaires were collected. Each 
sample contained a submission time, answer time, 
IP address, platform source, and the respondents’ 
answers. Those samples with IP addresses outside 
Beijing were then excluded. The IP addresses also 
served as a restriction in the case of multiple fillings. 
According to our pre-survey, the fastest-reading res-
idents could finish all of the questions in 89 sec-
onds, so we then excluded those samples finished 
in less than 90 seconds. After discarding the abnor-
mal samples, the final number was 1,090 available 
samples, accounting for 79.74% of the total, much 
more than the requirement for the structural equa-
tion model.

All of the latent variables affecting travel choice 
were divided into three subscales. The first subscale 
is for TPB, including policy attitude, subjective  

the private car travel intention. The travel intention 
toward non-private vehicles has an indirect negative 
effect on the travel choice toward private cars (in-
cluding taxis). Under the influence of long-term poli-
cy cognition, it can be argued that the travel intention 
incurs people’s travel habits, and travel habits di-
rectly affect their travel choice. Using the structural 
equation model, we can verify the mediating effect 
that travel habits may have between travel intention 
and travel choice.
H3. Changes in travel habits related to the use of 
private cars (including taxis) have a mediating ef-
fect between travel intention and travel choice on 
restricted days.

The disruption and migration of inherent habits 
may be affected by a commitment or incentive that 
is effective over a long term [42]. With strong hab-
its, people are likely to ignore the effect of external 
changes on their behaviour. For example, on re-
stricted days, the inertia of private car rides (includ-
ing taxis) leads people to employ online car-hailing 
or another private car to avoid the restriction. How-
ever, there are still restrictions on people’s choice, 
including the direct cost of purchasing and using the 
second private car, the idle cost of the unused car, 
and the extra expense of a taxi. Therefore, the in-
fluence of inertial thinking on residents’ behaviour 
may be limited by family income. When income 
increases, the residents’ demand for private cars in-
creases, and more cars are purchased and used [43]. 
Compared with low-income groups, higher-income 
groups are more likely to form travel habits for pri-
vate cars [44].
H4. On restricted days, the blocking effect of peo-
ple’s travel habits on the use of private cars (includ-
ing taxis) varies among different groups of people.

Under the vehicle restriction policy and, more 
precisely, the odd-even license plate policy, the res-
idents in Beijing are faced with two kinds of days 
for travel. Vehicles with different tail numbers are 
restricted on different dates. When someone cannot 
drive their car, there are still other ways to travel, 
such as taxis or ride-hailing. It must be emphasized 
that the definition of the private car on which this 
study is based is relatively loose and is not limited 
to cars owned by people. When their own cars are 
restricted, people often have the option of choosing 
other private cars. Therefore, it is also reasonable to 
study people’s intentions and choices of private car 
travel on non-restricted days.
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analysis, three principal components were extracted 
from the scale of TPB and one was extracted from 
each of the other two subscales. The structure con-
forms to the theoretical expectation.

Among the effective samples, there are 403 
male respondents and 687 female respondents, with 
a proportion of 44.68% and 55.32%, respectively. 
The gender distribution is relatively balanced. As 
many as 72.75% of the respondents are between 
31 and 50 years of age, belonging to the young and 
middle-aged groups. The travel demand of young 
and middle-aged people is generally large and dis-
tinctive. In terms of educational level, there are 668 

norms, and perceived behaviour control, all of 
which are exogenous latent variables. The second 
subscale is for travel intention, and the third sub-
scale is for travel habits. The reliability and validity 
tests show that the Cronbach’s alpha value in the 
total questionnaire is 0.737, and the standardized 
value is 0.747. The standardized Cronbach’s alpha 
values in the three subscales are all greater than 0.9, 
indicating the reliability of the entire questionnaire 
and each subscale. Additionally, all three subscales 
pass the Kaiser-Meyer-Olkin (KMO) measure and 
Bartlett’s test of sphericity for the principal com-
ponent analysis. Following the principal component 

Table 1 – Description of variables and their codes

Latent 
variables Code Observed variables Academic 

source

Policy 
attitude ATT

att1. Respondents’ attitude on Vehicle Restrictions in Beijing.
att2. Respondents’ attitude on the viewpoint that “Vehicle Restrictions help with 
alleviating road congestion”.
att3. Respondents’ attitude on the viewpoint that “Vehicle Restrictions’ relieve 
of road congestion pressure is pleasant”.
att4. Respondents’ attitude on the viewpoint that “Vehicle Restrictions’ relieve 
of road congestion pressure is effective”.

Noblet et al. 
[23]; Donald et 
al. [39]; Liu et 
al [44]

Subjective 
norms SN

sn1.With Vehicle Restrictions and family’s wish to reduce the intention to use 
private cars (including taxi), the travel choice of respondents.
sn2. With Vehicle Restrictions and friends’ wish to reduce the intention to use 
private cars (including taxi), the travel choice of respondents.
sn3. With Vehicle Restrictions and media (including traditional and new media) 
wish to reduce the intention to use private cars (including taxi), the travel choice 
of respondents.

Jia et al. [26]; 
Bamberg et al. 
[45]

Perceived 
behaviour 
control

PBC

pbc1. With Vehicle Restrictions and faced with frequent travel needs and heavy 
traffic, it is easy to get around without a private car (including a taxi) for respon-
dents.
pbc2. With Vehicle Restrictions and faced with frequent travel needs and heavy 
traffic, there are many opportunities to travel without a private car (including a 
taxi) for respondents.

Noblet et al. 
[23]; Chen and 
Chao [38]; 
Schmidt et al. 
[46]

Travel 
intention INT

int1. With Vehicle Restrictions, there is a strong desire of the respondents to 
choose other ways to replace private cars (including taxi) for activities (study, 
shopping, work, leisure).
int2. With Vehicle Restrictions and suitable conditions, respondents will choose 
other ways to replace private cars (including taxi) for activities (study, shopping, 
work, leisure).
int3. Respondents will call on their family and friends to choose other ways 
and replace private cars (including taxi) for activities (study, shopping, work, 
leisure).

Du et al. [10]; 
Hoang-Tung 
[33]; Bamberg 
and Schmidt 
[47]

Travel 
habits HAB

hab1. Respondents often travel by car, and it is a strange feeling if they do not.
hab2. Choosing a private car (including taking a taxi) is the respondents’ sub-
conscious act.
hab3. Choosing a private car (including taking a taxi) is the respondents’ habit 
of life.
hab4. Choosing a private car (including taking a taxi) is common for the respon-
dents.

Klöckner and 
Matthies [31]; 
Verplanken and 
Orbell [36]; 
Şimşekoğlu et 
al. [40]

Travel 
choice CHOICE ch1. On restriction days, the respondents’ usual travel mode choice. 

ch2. On non-restriction days, the respondents’ usual travel mode choice. 
Ye and  
Titheridge [48]
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Table 2 – Reliability and validity test of the questionnaire

Latent variables Cronbach’s α Standardized 
Cronbach’s α Subscales Kaiser-Meyer-Olkin 

measure
Bartlett’s test of 
sphericity, Sig.

Total scale 0.737 0.747

Scale of TPB 0.862 0.00
Policy attitude 0.980 0.979

Subjective norms 0.981 0.978
Scale of travel 

intention 0.779 0.00Perceived behaviour 
control 0.976 0.974

Travel intention 0.970 0.968
Scale of travel 

habits 0.864 0.00

Travel habits 0.957 0.960

Table 3 – Statistics of personal information description

Questions Answers Numbers Frequency

Gender
Male 487 44.68%

Female 603 55.32%

Age

Under 18 18 1.65%

18~25 87 7.98%

26~30 85 7.80%

31~40 383 35.14%

41~50 410 37.61%

51~60 91 8.35%

Above 60 16 1.47%

Level of education

High school and below 108 9.91%

Undergraduate college 668 61.28%

Master degree or above 314 28.81%

Occupation

Administrative staff 308 28.26%

Enterprise personnel 421 38.62%

Freelancer 130 11.93%

Emeritus and retired 31 2.84%

Students 45 4.13%

Other 155 14.22%

Monthly income

Under 10,000 RMB 513 47.06%

10,000-30,000 RMB 430 39.45%

30,000-50,000 RMB 93 8.53%

50,000-70,000 RMB 25 2.29%

Above 70,000 RMB 29 2.66%



Dong X, Wang R, Zhou Y. Can Negative Travel Habits Hinder Positive Travel Behavioural Change under Beijing Vehicle...

Promet – Traffic&Transportation, Vol. 32, 2020, No. 5, 691-709 699

significant under the confidence interval. Finally, 
the relationship between the latent variables was 
expounded with the standardized path coefficient.

5.1 Comparison of travel choice 
The empirical results of the model on the re-

stricted days are acceptable. With absolute fitness, 
the chi-square value is 1,229.974 (p=0.00), and 
the AGFI value is 0.905. The RMSE value of the 
residual analysis index is 0.095, which is general-
ly adaptive. In the case of value-added fitness, the 
CFI value is 0.960, the NFI value is 0.956, and the 
TLI value is 0.952. In the case of simple fitness, the 
PCFI value is 0.798, and the PNFI value is 0.794, 
which is acceptable. The degree of fit of the model 
on non-restricted days is also strong. The fitness of 
the model passes the chi-square test, with a value 
of 1,229.974 (p = 0.00). The AGFI value is 0.918, 
and the RMSE value is 0.083. In the case of val-
ue-added fitness, the CFI value is 0.970, the NFI 
value is 0.966, and the TLI value is 0.963. In the 
case of simple fitness, the PCFI value is 0.806, and 
the PNFI value is 0.802.

The results show that the estimate between four 
latent variables – policy attitude, subjective norms, 
perceived behaviour control, and travel intention – 
and their corresponding observed variables, as well 
as the parameter estimates among latent variables, 
have passed the significance test. All of the paths in 
the model are accepted, as shown in Table 5, Figures 
4 and 5.

On the basis of the standardized path, with travel 
choice as the only variable changes, policy attitude, 
subjective norms, and perceived behaviour con-
trol on the restricted and non-restricted days have 
a positive impact on the travel intention, and the 
path coefficient is the same. The results show that 

undergraduates and 314 postgraduates, accounting 
for 61.28% and 28.81% of the respective sample. 
They are primarily distributed throughout the pub-
lic administration departments and enterprises, ac-
counting for 28.26% and 38.62% of the respective 
sample. The employees with the above two occu-
pations represent the primary commuting groups, 
which makes it easier to consolidate their own trav-
el choice. As for monthly income, 513 people earn 
below 10,000 RMB, accounting for 47.06% of the 
sample, and 430 people earn between 10,000 and 
30,000 RMB, accounting for 39.45% of the sam-
ple. Both income groups identified above account 
for 88.35% of the total sample. The reported aver-
age monthly income in Beijing in 2018 was 7,706 
yuan according to Beijing’s Human Resources and 
Social Security Bureau, which means that our sur-
vey outcome is not far from the actual situation. The 
permanent population is about 21.7 million accord-
ing to Beijing Traffic Development Annual Report 
for 2018 [1]. This means that there are about 7.23 
million families in Beijing, as a common family 
unit usually consists of three people. The number 
of motor vehicles in Beijing is 5.09 million, which 
means that about 80% of families own motor vehi-
cles. According to our survey, 771 households own 
one private car, accounting for 70.73%, and 135 
households own two or more cars, accounting for 
12.39%, which is consistent with the authority.

5. RESULTS
We used AMOS to analyse the structural equa-

tion model. The maximum likelihood estimation 
method is used first. We then evaluated the overall 
fitting degree of the model. We tested whether the 
estimated values of parameters among variables are 
Table 4 – The goodness-of-fit statistics

Fit index of restricted days Fit index of non-restricted days

Chi-square 1,229.974 (p=0.00) Chi-square 1,229.974 (p=0.00)

RMSEA 0.095 RMSEA 0.083

AGFI 0.905 (0.9 and more) AGFI 0.918 (0.9 and more)

CFI 0.960 (0.9 and more) CFI 0.970 (0.9 and more)

NFI 0.956 (0.9 and more) NFI 0.966 (0.9 and more)

TLI 0.952 (0.9 and more) TLI 0.963 (0.9 and more)

PCFI 0.798 (0.5 and more) PCFI 0.806 (0.5 and more)

PNFI 0.794 (0.5 and more) PNFI 0.802 (0.5 and more)
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explained by 31% of travel choice, supporting H1.1. 
The positive interpretation of subjective norms on 
travel intention is 26%, indicating that the exter-
nal constraints of socialization can affect people’s  

Vehicle Restrictions have a positive effect on the 
residents' private car travel choices, which is con-
sistent with the expectation. The policy attitude has 
a positive impact on travel intention, which can be 

Table 5 – The influence of travel intention on travel choice.

Restricted days Non-restricted days

Estimate S.E. Standard
estimate C.R. Estimate S.E. Standard

estimate C.R. P

att1 <--- ATT 1.000 0.941 1.000 0.941

att2 <--- ATT 1.035 0.013 0.984*** 80.672 1.035 0.013 0.984*** 80.676 ***

att3 <--- ATT 1.019 0.015 0.957*** 69.433 1.019 0.015 0.957*** 69.433 ***

att4 <--- ATT 1.013 0.014 0.963*** 71.698 1.013 0.014 0.963*** 71.695 ***

pbc1 <--- PBC 1.000 0.979 1.000 0.979

pbc2 <--- PBC 0.983 0.012 0.974*** 79.057 0.983 0.012 0.974*** 78.947 ***

sn2 <--- SN 1.029 0.011 0.987*** 95.808 1.029 0.011 0.987*** 95.802 ***

sn1 <--- SN 1.005 0.012 0.969*** 83.892 1.005 0.012 0.969*** 83.892 ***

int3 <--- INT 1.000 0.947 1.000 0.947

int2 <--- INT 1.003 0.013 0.968*** 74.564 1.004 0.013 0.968*** 74.656 ***

int1 <--- INT 0.997 0.014 0.953*** 69.174 0.997 0.014 0.954*** 69.294 ***

sn3 <--- SN 1.000 0.959 1.000 0.959

INT <--- ATT 0.297 0.022 0.306*** 13.779 0.297 0.022 0.306*** 13.717 ***

INT <--- SN 0.269 0.023 0.258*** 11.729 0.268 0.023 0.257*** 11.64 ***

INT <--- PBC 0.437 0.021 0.459*** 21.033 0.436 0.021 0.459*** 20.923 ***

ch2 <--- INT -0.506 0.025 -0.544*** -20.578 ***

ch1 <--- INT -0.482 0.022 -0.577*** -22.323

Notes: * p<0.05; ** p<0.01; *** p<0.001
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Figure 4 – Standardized path diagram of latent variables and observed variables on restricted days
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5.2 Comparison of travel choice mediated 
by travel habits

Considering travel habits, the model and data 
match strongly on the restricted days, as shown in 
Table 6. The chi-square value is 412.364 (p=0.00), 
and the AGFI, CFI, NFI, and TLI are 0.958, 0.989, 
0.985 and 0.987, respectively. All are higher than 
0.9 and meet the acceptability standard. The ad-
justed indices PCFI and PNFI are 0.807 and 0.804, 
respectively, satisfying the standard regulation that 
exceeds 0.5. The RMSE value of the residual anal-
ysis index is 0.050, which conforms to the standard 
of less than 0.08. The model matches strongly on 
non-restricted days as well. The chi-square value 
is 387.985 (p=0.00), the AGFI is 0.960, the CFI is 
0.990, the NFI is 0.986, and the TLI index is 0.988. 

subjective intentions, supporting H1.2. As the exog-
enous latent variable with the greatest positive in-
fluence on the travel intention, perceptive behaviour 
control can explain 46% of the results, indicating 
that the residents can perceive the degree of control 
over their behaviours, which supports H1.3.

On non-restricted days, travel intention can ex-
plain the travel choice of 54%. Comparatively, it 
can explain the travel choice of 58% on restricted 
days, which indicates a negative effect, supporting 
H1.4. The indirect effect of policy attitude on travel 
choice on the restricted days is -0.1798, which indi-
cates that the subjective attitude toward the policy 
plays a slightly larger role on restricted days than 
on non-restricted days, which further proves that 
the policy has a better inhibitory effect on the users’ 
subjective will.
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Figure 5 – Standardized path diagram of latent variables and observed variables on non-restricted days

Table 6 – The goodness-of-fit statistics

Fit index of restricted days (with travel habits) Fit index of non-restricted days (with travel habits)

Chi-square 412.364 (p=0.00) Chi-square 387.985 (p=0.00)

RMSEA 0.050(less than 0.08) RMSEA 0.083

AGFI 0.958 (0.9 and more) AGFI 0.960 (0.9 and more)

CFI 0.989, (0.9 and more) CFI 0.990 (0.9 and more)

NFI 0.985 (0.9 and more) NFI 0.986 (0.9 and more)

TLI 0.987 (0.9 and more) TLI 0.988 (0.9 and more)

PCFI 0.807 (0.5 and more) PCFI 0.808 (0.5 and more)

PNFI 0.804 (0.5 and more) PNFI 0.805 (0.5 and more)



Dong X, Wang R, Zhou Y. Can Negative Travel Habits Hinder Positive Travel Behavioural Change under Beijing Vehicle...

702 Promet – Traffic&Transportation, Vol. 32, 2020, No. 5, 691-709

Table 7 – The influence of travel habits on travel intention and travel choice

Restricted days Non-restricted days

Estimate S.E. Standard 
estimate C.R. Estimate S.E. Standard 

estimate C.R. P

pbc1 <--- PBC 1.000 0.979 1.000 0.979
pbc2 <--- PBC 0.984 0.012 0.974*** 79.041 0.984 0.012 0.974*** 78.957 ***
sn2 <--- SN 1.029 0.011 0.987*** 95.801 1.029 0.011 0.987*** 95.797 ***
sn1 <--- SN 1.005 0.012 0.969*** 83.902 1.005 0.012 0.969*** 83.898 ***
int3 <--- INT 1.000 0.947 1.000 0.947
int2 <--- INT 1.003 0.013 0.968*** 74.524 1.003 0.013 0.968*** 74.653 ***
int1 <--- INT 0.997 0.014 0.954*** 69.284 0.997 0.014 0.954*** 69.338 ***
sn3 <--- SN 1.000 0.959 1.000 0.959

hab1 <--- HAB 1.000 0.887 1.000 0.885
hab2 <--- HAB 1.084 0.021 0.941*** 50.513 1.086 0.022 0.94*** 50.06 ***
hab3 <--- HAB 1.109 0.021 0.951*** 51.978 1.113 0.021 0.953*** 51.85 ***
hab4 <--- HAB 1.041 0.023 0.906*** 45.926 1.045 0.023 0.907*** 45.802 ***
att1 <--- ATT 1.000 0.941 1.000 0.941
att2 <--- ATT 1.035 0.013 0.984*** 80.673 1.035 0.013 0.984*** 80.677 ***
att3 <--- ATT 1.019 0.015 0.957*** 69.432 1.019 0.015 0.957*** 69.43 ***
att4 <--- ATT 1.013 0.014 0.963*** 71.699 1.013 0.014 0.963*** 71.697 ***
INT <--- ATT 0.297 0.022 0.307*** 13.818 0.297 0.022 0.306*** 13.762 ***
INT <--- SN 0.27 0.023 0.259*** 11.765 0.268 0.023 0.257*** 11.658 ***
INT <--- PBC 0.436 0.021 0.458*** 21.017 0.436 0.021 0.458*** 20.933 ***
HAB <--- INT -0.627 0.03 -0.589*** -21.219 -0.625 0.03 -0.589*** -21.184 ***
ch2 <--- INT -0.180 0.025 -0.193*** -7.129 ***
ch2 <--- HAB 0.523 0.025 0.596*** 20.833 ***
ch1 <--- INT -0.327 0.025 -0.391*** -12.862
ch1 <--- HAB 0.247 0.024 0.314*** 10.227

Notes: * p<0.05; ** p<0.01; *** p<0.001
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Figure 6 – Standardized path diagram of latent variables and observed variables on restricted days, mediated by travel habits 
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H2. On restricted days, the coefficient changes from 
0.58 to 0.39, and the absolute value is reduced, but 
this is no more obvious than that of non-restricted 
days. Similarly, private car (or taking a taxi) travel 
habits affect people’s travel choice behaviour in a 
positive manner, but only by 31%, which shrinks 
by 29% when compared with non-restricted days. 
This demonstrates that the policy has a more ac-
tive guiding effect on the residents’ travel choices 
when they have developed a habit of using private 
cars on restricted days. In the context of long-term 
Vehicle Restrictions, travel habits show a negative 
intermediary effect between travel intention and 
travel choice, and they play a role in blocking. On 
restricted days, the effect of Vehicle Restrictions on 
the residents’ travel choice of public transportation 
remains the same (direct effects - 0.39, and the in-
direct effect - 0.59 * 0.31, the total is 0.57, as H.3 
hypothesizes).

5.3 Income grouping scenario on restricted 
days

To investigate the role of income in the resi-
dents’ travel choice, the samples were divided into 
groups according to their income as follows: the 
high-income group earning more than 30,000 RMB 
a month, and the low-income group earning less 
than 30,000 RMB a month. By grouping the model 
fitting, we tested for differences in how travel hab-
its influence the travel choice in different groups on  

All meet the acceptable standard. The PCFI and 
PNFI are 0.808 and 0.805, respectively, exceed-
ing the standard of 0.5. The RMSE is 0.048, which 
meets the requirement of less than 0.08.

These results demonstrate that with travel habits, 
the observed indicators can adequately depict the 
corresponding four latent variables. The standard-
ized estimated values are all greater than 0.8 and 
pass the significance test. The p-value is less than 
0.01. At the same time, the parameter estimation 
among all latent variables passes the test. Figure 6 
shows the standardized path with travel habits in 
two scenarios.

Compared with the results in Section 5.1, the re-
lationship among policy attitude, subjective norms, 
and perceptive control are still consistent, as shown 
in Table 7, Figures 6 and 7. This finding reveals that 
residents have not changed their attitude, subjective 
norms, and perceived behaviour control. The only 
change is in the path coefficient between subjective 
intention and travel choice. The influential effect of 
converting to public transport changes from -0.54 
to -0.19 on non-restricted days, with the absolute 
value decreasing, indicating that with travel habits, 
the interpretation degree of travel choice by travel 
intention decreases significantly. However, travel 
habits demonstrate a positive effect on travel choice, 
which can explain 60% of people’s actual travel be-
haviour. When private car travel becomes inertial 
thinking, the residents are more likely to succumb 
to the travel habit on non-restricted days, supporting 
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0.974, respectively. On the whole, the fitness indices 
and residual analysis indices of the two models – 
after grouping all to meet the standards – and the 
structural equation model fitting of the two groups 
perform well as a whole. The standardized figure of 
empirical output is shown in Figures 8 and 9.

restricted days, as shown in Table 8. In the low-in-
come group, the chi-square value is 374.498 
(p=0.00), and the AGFI, CFI, NFI, and TLI are 
0.943, 0.989, 0.985, and 0.988, respectively. In the 
high-income group, the chi-square value is 194.772, 
and the CFI, NFI, and TLI are 0.978, 0.946, and 

Table 8 – The goodness-of-fit statistics

Fit index of restricted days (low-income group) Fit index of restricted days (high-income group)

Chi-square 374.498 (p=0.00) Chi-square 194.772 (p=0.00)

RMSEA 0.048 (less than 0.08) RMSEA 0.067 (less than 0.08)

AGFI 0.943 (0.9 and more) AGFI 0.831 (0.9 and more)

CFI 0.989 (0.9 and more) CFI 0.978 (0.9 and more)

NFI 0.985 (0.9 and more) NFI 0.946 (0.9 and more)

TLI 0.988 (0.9 and more) TLI 0.974 (0.9 and more)

PCFI 0.851 (0.5 and more) PCFI 0.841 (0.5 and more)

PNFI 0.847 (0.5 and more) PNFI 0.814 (0.5 and more)

Table 9 – The influence of travel habits on travel intention and travel choice on restricted days

Low-income group High-income group

Estimate S.E. Standard 
estimate C.R. P Estimate S.E. Standard 

estimate C.R. P

pbc1 <--- PBC 1.000 0.980 1.000 0.976

pbc2 <--- PBC 0.978 0.013 0.972 73.365 *** 1.011 0.034 0.979 29.534 ***

sn2 <--- SN 1.034 0.011 0.988 91.692 *** 0.994 0.034 0.983 29.605 ***

sn1 <--- SN 1.014 0.012 0.976 83.519 *** 0.939 0.043 0.917 21.812 ***

int3 <--- INT 1.000 0.945 1.000 0.963

int2 <--- INT 0.999 0.015 0.965 67.48 *** 1.036 0.027 0.992 37.703 ***

int1 <--- INT 1.003 0.016 0.956 64.394 *** 0.946 0.037 0.936 25.596 ***

sn3 <--- SN 1.000 0.961 1.000 0.95

hab1 <--- HAB 1.000 0.886 1.000 0.893

hab2 <--- HAB 1.081 0.023 0.941 46.884 *** 1.115 0.059 0.942 18.774 ***

hab3 <--- HAB 1.11 0.023 0.953 48.462 *** 1.104 0.06 0.937 18.538 ***

hab4 <--- HAB 1.051 0.024 0.91 43.055 *** 0.982 0.062 0.878 15.772 ***

att1 <--- ATT 1.000 0.945 1.000 0.919

att2 <--- ATT 1.034 0.013 0.984 77.348 *** 1.04 0.042 0.978 24.706 ***

att3 <--- ATT 1.021 0.015 0.958 66.338 *** 1.008 0.047 0.945 21.561 ***

att4 <--- ATT 1.012 0.015 0.964 68.399 *** 1.020 0.045 0.956 22.529 ***

INT <--- ATT 0.287 0.023 0.296 12.269 *** 0.381 0.057 0.393 6.732 ***

INT <--- SN 0.285 0.025 0.273 11.569 *** 0.144 0.062 0.140 2.335 0.020

INT <--- PBC 0.429 0.023 0.451 18.971 *** 0.482 0.053 0.508 9.100 ***

HAB <--- INT -0.621 0.032 -0.586 -19.585 *** -0.648 0.08 -0.598 -8.056 ***

ch1 <--- INT -0.335 0.027 -0.404 -12.37 *** -0.249 0.073 -0.291 -3.439 ***

ch1 <--- HAB 0.238 0.026 0.304 9.247 *** 0.307 0.069 0.388 4.458 ***
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30% on restricted days. The overall impact of Ve-
hicle Restrictions on travel is identical, with a total 
effect of 0.57.

Each latent variable of the high-income group 
and parameter estimation between the latent vari-
able and the observable variable also pass the sig-
nificance test, as shown in Figure 9. In the high-in-
come group, the policy attitude and the perceived 
behaviour control have a stronger influence over 
travel intention, with the explanation degree at 39% 

All latent variables of low-income group sam-
ples and parameter estimation between latent vari-
ables and observable variables pass the significance 
test. As shown in Figure 8, the explanation of pol-
icy attitude, subjective norm, and perceived be-
havioural control for travel intention change only 
a little, compared with Figure 5, which depicts all of 
the samples. The influence of subjective intention 
on travel choice is negative at 40%, and the influ-
ence of travel habits on travel choice is positive at 
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Figure 8 – Standardized path diagram of latent and observed variables for the low-income group
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We treated the policy attitude as an indicator of 
comprehensive attitudes toward Vehicle Restric-
tions, which can affect the residents’ travel intention 
and further affect their travel choice. This finding 
is inconsistent with the path of attitudes and hab-
its affected by the limiting policies documented in 
some of the relevant extant literature [44]. While 
research supporting the positive effect of Vehicle 
Restrictions still indicates that it can improve the 
use of public transport, private cars face different 
acceptance levels between public policy limitations 
and private restrictions [49, 50]. Similarly, our em-
pirical work shows that the subjective norms and 
perceived behavioural control will positively affect 
people’s conversion of travel modes, demonstrating 
a stronger effect under perceived behavioural con-
trol. In other words, the residents’ intentions are pri-
marily subject to their degree of control over certain 
things, and their travel intention toward non-private 
vehicles negatively affects the use of private cars on 
the restricted days [10, 25, 38, 39].

In this study, we further verified the negative ef-
fect of the residents’ inherent habits toward Vehicle 
Restrictions with the help of new variables, includ-
ing travel habits. Travellers with the habit of using 
private cars may rely on their awareness, derived 
from their habits, and it is difficult for them to be af-
fected by changes in external conditions and situa-
tions, which is consistent with some findings on the 
damping effect of travel habits. However, the nega-
tive indirect effect we have identified between trav-
el intention and travel choice exhibits certain differ-
ences with the existing research, which confirms the 
parallel influence of the habits on travel intention 
and choice simultaneously [40, 41]. On this basis, 
the basic model was extended and it was concluded 
that Vehicle Restrictions have a certain guiding ef-
fect on the residents’ travel choice, regardless of the 
restricted or non-restricted days, with or without the 
mediated effect of travel habits. This indicates that 
the residents accustomed to private cars will follow 
the restriction policies on the restricted days. Our 
further research by grouping shows that the bind-
ing force of the limiting policies is weak among the 
high-income group, while the low-income group is 
more sensitive to the policy. Many scholars believe 
that the travellers are sensitive to the congestion 
charge, and the implementation of the congestion 
charge will change their travel habits [15]. Howev-
er, as the empirical logic demonstrated above, the 
change in travel habits may be more dependent on 

and 51%, respectively. The role of subjective norms 
on travel intention exhibits a slight decline, and the 
degree is 24%. Travel habits of the high-income 
group explain their travel choice as 39% higher than 
that of the low-income group (30%). This finding 
reveals that the high-income group is more inclined 
to choose private cars (including taxis) because they 
have greater economic power to spend more wealth 
on the use and purchase of cars and the pursuit of 
more comfortable travel experience. Simultaneous-
ly, they can save time to create more value, which 
causes travel habits to dominate their travel choice 
much more frequently. As a result of the limitation 
of the consumption ability, the low-income group, 
constrained by Vehicle Restrictions, are more like-
ly to choose economical vehicles, because not all 
of them can afford private modes. They are more 
likely to be affected by conscious decision-making 
under the policy constraint, supporting H4.

To summarize, travel habits have the effect of 
solidification. It is difficult for residents with pri-
vate car travel habits to change their original trav-
el mode. The direct influence of habits dominates 
the travel choice, and the direct influence of travel 
intention under Vehicle Restrictions is weakened. 
With regard to long-term implementation, the con-
tinuous stimulus and restraint effect of the policy 
solidifies the relationship between travel inten-
tion and habits, thus indirectly affecting the travel 
choice, forcing residents to adjust their original hab-
its. When adjusted habits have a greater advantage, 
the stimulus-restraint effect of the policies becomes 
apparent. Additionally, on restricted days with pol-
icy constraints more powerfully in place, the inten-
sity of habit adjustment among different groups is 
also different. The private car travel habits of the 
high-income group or private car owners are rela-
tively stable, while the low-income group, or peo-
ple without private cars, are more sensitive to the 
policies, and as a result, their travel habits are more 
strongly influenced by the mentioned policies.

6. DISCUSSION
This study focuses on the 12-year implemen-

tation of Vehicle Restrictions in Beijing. Based on 
TPB, we added travel habits as an intermediary 
variable and discussed the change in the residents’ 
travel behaviour with regard to private cars (includ-
ing taxis) under the TDM policies.
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tation of the traffic restriction policy in Beijing. To 
some extent, Vehicle Restrictions have demonstrated 
an effect on traffic relief, although the current con-
gestion situation in Beijing is still relatively serious. 
People travel more frequently on weekends due to 
the odd-even license plate restrictions on weekdays. 
Overall, people’s private car travel behaviour has not 
changed much, but it has increased the urban traffic 
burden on the weekends. In 2018, Beijing introduced 
a new round of differentiated parking pricing poli-
cies. The new pricing standard is more refined. On 
the one hand, it increases the pricing level of price 
zones, and on the other hand, it implements differen-
tiated pricing based on the parking time. The author-
ities in Beijing hope to strengthen the role of the traf-
fic restrictions through stricter parking price control. 
Under the dual policy, people’s inherent travel habits 
did not appear to have changed significantly. The 
charging policy has a certain impact on price-sensi-
tive low-income groups, whose private car trips may 
be reduced, but the short-term effect of the policy is 
not obvious for all of the traveling population in Bei-
jing. A relevant question is whether the charging pol-
icy or Vehicle Restrictions, which are seemingly fair, 
are in fact unfair considering the residents’ avoidance 
of the policies. The low-income group is the effective 
subject of the restriction policies. Accordingly, the 
charging policy may have a kind of “Robin Hood” 
effect. Similarly, Vehicle Restrictions also imply dis-
tributional effects.

There are three limitations to our work. First, the 
sample data are cross-section data in nature, which 
lacks dynamics. Psychological factors, such as pol-
icy attitude, often fluctuate with time, but the ques-
tionnaire is only related to the respondents’ feelings 
at a certain static point. Second, the measurement 
method of travel habits may be subjective. We can-
not judge whether the residents in Beijing maintain 
their previous habits under the long duration of the 
repetition experiments, for which further studies may 
be conducted on the repetition frequency sufficient 
for habits. 
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the time effect and policy constraints rather than 
the monetary costs of policies. The long-term and 
stable nature of Vehicle Restrictions may be an ef-
fective means of changing people’s inherent habits, 
which also accounts for why we focus on those 12-
year implementation policies.

7. CONCLUSION
In this paper, the mediating role of habits between 

travel intention and travel choice is investigated in 
the context of restriction policies in Beijing. First, the 
study has found that generally, Vehicle Restrictions 
in Beijing play a positive role in modifying the resi-
dents’ travel choices. On the one hand, the policy has 
demonstrated negative guidance in terms of private 
car use. On the other hand, it positively compels res-
idents to take more public transportation. This indi-
cates that vehicle restrictions have served as a useful 
authoritative tool to control urban traffic congestion. 
Second, as a continuation of the original thinking 
mode, when interpreted as a fixed automatic stim-
ulation of consciousness, the habit can be regarded 
as an opportunity cost that obstructs new choices. In 
this study, the solidification and blocking effects of 
travel habits are verified. More specifically, the res-
idents with the habit of using private cars are more 
inclined to use private cars, regardless of any restric-
tion policies. The third aspect of the study centres on 
the positive inhibitory effect of the limiting policies 
on habits. The residents with the habit of using pri-
vate cars (including taxis) tend to use private cars, 
but they are still affected by Vehicle Restrictions. The 
probability of taking private cars (or taking taxis) on 
restricted days is reduced. Fourth, the guiding effect 
of the policies on the high-income group is signifi-
cantly weaker than that of the low-income group. 
Significantly, the high-income group with the habit 
of using private cars still tend to take private cars on 
restricted days, indicating that they are less sensitive 
to the restrictions than the low-income group. 

Our results indicate that people’s travel habits 
have a certain weakening effect on the implementa-
tion of the policy. Residents’ travel choices tend to be 
fixed, and it is difficult for people who often travel by 
private car to change their original habits under the 
restriction policy, which of course violates the goal 
of the said policy. The existence of habits has caused 
certain interference with the role of private car driv-
ing restrictions. In other words, people’s private car 
travel habits have reduced the efficiency of driving 
restrictions. It has been 12 years since the implemen-
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消极的出行习惯是否阻碍出行行为改变— 
以北京为例

摘要

随着大城市的快速发展，面临工作和生活压力，
人们往往会固化自身的交通方式，形成个人出行习
惯，这对城市交通管理提出了更高要求。基于修正
的计划行为理论，本文采用结构方程方法研究北京
地区居民的出行行为，发现在尾号限行政策下，政
策态度、感知行为控制和主观规范综合影响居民出
行意愿。面对限行政策的要求，不拥有私家车的居
民采用私家车以外其他交通方式的意愿更强。当考
虑出行习惯的中介作用时，限行政策的影响有所减
弱，私家车出行习惯会抵制居民改变其出行选择。
与低收入人群相比，高收入人群的出行习惯表现得
更稳定。一般来说，居民的收入越高，对私家车的
依赖程度越高。整体来看，出行习惯一定程度上削
弱了限行政策的实施效果。交通管理政策的制定应

明确逐步改变居民出行习惯的重要性。

关键词

出行选择；出行习惯；计划行为理

论；结构方程模型；限行政策
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