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Abstract: Bringing a reusable bag for shopping is a typical pro-environmental behavior and has been
shown to be effective in reducing plastics, but research regarding this green behavior is limited. In
this regard, using the snowball sampling technique, this study conducts a survey on a sample of
361 Chinese consumers to investigate their intention to bring a reusable bag for shopping based
on the theory of planned behavior. To increase the explaining power for behavioral intention, this
study extended the TPB by adding two additional variables: locus of control and environmental
concern. Data was analyzed using the structural equation modeling technique. Results show that
attitude, perceived behavioral control, and subjective norm exert significant and positive influence
on consumers’ intention to bring reusable bags for shopping, and the perceived behavioral control
exerts the greatest influence, followed by attitude and subjective norm. Both locus of control and
environmental concern fail to directly impact consumers’ bringing intention, but they could impact
consumers’ intention indirectly. Specifically, the external locus of control exerts a negative influence
on attitude and perceived behavioral control. Environmental concern positively impacts consumers’
attitudes towards bringing reusable bags for shopping. Results of this study could provide valu-
able insights into plastics management and policy design to promote consumers’ green shopping
behaviors. For instance, the finding that perceived behavioral control is the greatest contributor
to consumers’ intention to bring reusable bags highlights the importance of clearing reusable bag
preparation and use barriers.

Keywords: reusable bags; theory of planned behavior; locus of control; environmental concern; China

1. Introduction

Plastic pollution has caused great environmental threats all over the world [1]. Ex-
tensive efforts have been made by international governments to combat this crisis by
introducing different plastic ban policies and encouraging green and sustainable shopping
behaviors of consumers. Among the green shopping behaviors, bringing a reusable bag for
shopping is a favorite option to reduce consumers’ usage of single-use plastic carrier bags.
However, the existing studies paid great attention to consumers’ usage of plastic carrier
bags, but studies regarding consumers’ use of reusable bags are few [2]. China, one of
the world’s largest consumers of plastic bags, has also joined the battle against the plastic
crisis and has introduced two national plastic ban policies to reduce consumers” usage of
plastic bags in 2008 and 2020, respectively [3,4]. Before the introduction of plastic bags,
Chinese consumers used nylon or cloth reusable bags or other carrier bags for shopping.
After their introduction, plastic bags started to prevail and even became a distinguished
feature of modern shopping [5]. Given the alarming environmental damage caused by
plastic bags, the Chinese government has increased the prices for single-use plastic carrier
bags to move consumers’ shopping bags from plastic ones to the original reusable ones.
Existing studies in Shanghai, China show that consumers’ use of reusable bags increases
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when plastic carrier bags become expensive or are forbidden for use [6,7]. However, what
underlies people’s use of reusable bags has still not been covered in China. The theory
of planned behavior (TPB), proposed by Fishbein and Ajzen [8] in the 1970s, evaluates
psychological factors of investigated behaviors and performs well in interpreting and pre-
dicting various pro-environmental behaviors [9-11]. For instance, the model has also been
used widely to explain and predict tourists” environmental protection behaviors [12] and
choice of eco-friendly destinations [9], recycling [13], purchase of green cars [11], energy
conservation at workplaces [14], etc. The theory proposes that before actual behavior,
intention has to be formed first, which could be predicted by: attitudes towards the related
behavior; subjective norms, i.e., the expectation or influence from important other people,
e.g., families and friends; and perceived behavioral control, i.e., the perceived capability to
control the related behavior [8]. To improve the explaining power of TPB, the model has
been extended by adding additional important variables, such as locus of control and envi-
ronmental concern when analyzing pro-environmental behaviors [11,15-17]. For instance,
environmental concern could exert an indirect influence on consumers’ intention to buy hy-
brid electric vehicles, and it is positively related to attitude, subjective norm, and perceived
behavioral control [11]. Yang and Weber [17] found a positive relationship between internal
environmental locus of control and consumers’ pro-environmental behaviors. Among the
investigated pro-environmental behaviors, bringing reusable bags for shopping is scarcely
analyzed [2]. One exception is the study from Hardy and Bartolotta [15], which conducted
an observational experiment to test whether consumers would use reusable bags after
getting these bags free. However, studies regarding consumers’ subjective intention to-
wards using reusable bags are seldom conducted. In this regard, this study aims to narrow
this research gap by extending the TPB model to uncover the dynamics behind Chinese
consumers’ use of reusable bags for shopping. Results of this study could provide valuable
insights into Chinese consumers’ use of reusable bags and therefore contribute to plastic
crisis management and policy design.

2. Literature Review

There are three psychological variables in the framework of TPB including (1) attitude
towards behavior, (2) subjective norm, and (3) perceived behavioral control that all combine
to influence people’s intention for a related behavior and when the intention becomes
strong enough, it turns into actual behaviors [18]. The three basic variables and other two
extended variables, i.e., locus of control and environmental concern, are analyzed for their
influence on pro-environmental behaviors and intention.

2.1. Attitude (ATT)

Attitude refers to an individual’s general positive or negative evaluation of a behav-
ior [18]. In this study, attitude refers to consumers’ evaluation of using reusable bags for
shopping. Existing studies have shown that attitude serves as an effective predictor of
pro-environmental behaviors [19,20], such as energy saving at workplaces [14] and waste
recycling [21]. The more positive the consumers’ attitudes are towards a related behavior,
the stronger the intention to conduct the behavior, and vice versa [18].

2.2. Perceived Behavioral Control (PBC)

Perceived behavioral control indicates an individual’s perceived difficulty to perform
a related behavior [18]. Particularly, the assessment of difficulty depends primarily on
external conditions, e.g., preparation time and facilities, and people’s internal controllability
and self-efficacy to conduct the behavior [22]. As conducting pro-environmental behaviors
may demand some extent of personal inconveniences and sacrifices, some studies identified
perceived behavioral control as the most powerful predictor of several pro-environmental
behaviors, such as battery pack recycling [23] and waste recycling [21].
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2.3. Subjective Norm (SN)

Subjective norm refers to an individual’s perception of social pressure from significant
referents [18], such as families and friends. Existing studies were divided regarding the
role of subjective norm in determining people’s intention for pro-environmental behaviors.
Some existing studies identified the significant influence of subjective norm on people’s
pro-environmental intention or behaviors, such as household energy saving [24] and PM 2.5
reduction [25]. While other studies found that there was no significant relationship between
subjective norm and people’s intention to use renewable energy resources [26]. Generally,
it is found that subjective norm exerts more influence in eastern countries emphasizing
collectivism than in countries emphasizing individualism [27].

2.4. Locus of Control (LC)

Locus of control indicates an individual’s beliefs of whether their individual efforts
could produce significant change as a whole [28]. People with internal locus of control
believe that their individual behaviors can produce significant changes, and personal be-
haviors could determine the general outcomes. While people with external locus of control
believe individual behaviors exert little influence on the external circumstances [29,30].
It has been shown that consumers who hold external (internal) locus of control are less
(more) likely to conduct pro-environmental behaviors [31]. For instance, when consumers
ascribe pro-environmental responsibilities to powerful-others (e.g., the government or high
technologies), they are less likely to perform pro-environmental behaviors [16], which is
also discovered in a study in China [17].

2.5. Environmental Concern (EC)

As environmental problems become increasingly alarming in recent decades, people
also raise their concern for the severe problems. Technically, environmental concern is
defined by Crosby, Gill [32] as the “strong attitude for protecting the environment.” Previous
research has highlighted the importance of environmental concern to understand pro-
environmental behavior [33]. Consumers with stronger environmental concern are more
likely to conduct pro-environmental behaviors [33-35]. For instance, environmental concern
could indirectly impact people’s pro-environmental behavioral intention by influencing
people’s attitude towards the behavior of interest [34], while other studies recognized
a direct impact of environmental concern on people’s intention for pro-environmental
behaviors [36,37].

3. Method
3.1. Hypothesis Design

Behavioral intention and actual behavior share the same influential factors, but com-
pared with actual behaviors, behavioral intention is more correlated with the influential
factors [30]. Therefore, this study analyzes the influential factors on consumers’ intention
to bring a reusable bag for shopping. Based on the existing literature of TPB application in
pro-environmental behaviors, five variables are analyzed in this study, including the three
basic variables of TPB, i.e., attitude (ATT), perceived behavioral control (PBC), and subjec-
tive norm (SN), and two extended variables, i.e., locus of control (LC) and environmental
concern (EC).

Attitude in this study measures consumers” evaluation of using reusable bags for
shopping. As this usage is beneficial to plastics reduction, this study infers a positive
relationship between consumers’ attitudes and behavioral intention to bring a reusable
bag. Perceived behavioral control in this study measures how consumers evaluate their
controllability over or necessary resources to bring a reusable bag for shopping. For
instance, to bring a reusable bag for shopping, people have to prepare a bag beforehand.
Typically, the higher the perceived control over this behavior, the stronger the intention
to conduct this behavior. Subjective norm in this study measures consumers’ external
pressure from their important people to bring a reusable bag for shopping. For instance,



Int. |. Environ. Res. Public Health 2022, 19, 3638 40f 13

whether consumers’ friends or families have required them to conduct this behavior before.
Typically, the higher pressure of the subjective norm, the stronger consumers’ intention
to bring a reusable bag for shopping. Based on the above discussions of the three basic
TPB variables, this study proposes the following three hypotheses to describe the potential
influence of attitude, perceived behavioral control, and subjective norm on consumers’
intention to bring a reusable bag for shopping.

Hypothesis 1 (H1). Attitude positively affects consumers’ intention to bring a reusable bag for
shopping.

Hypothesis 2 (H2). Perceived behavioral control positively affects consumers’ intention to bring a
reusable bag for shopping.

Hypothesis 3 (H3). Subjective norm positively impacts consumers’ intention to bring a reusable
bag for shopping.

Locus of control was added to the basic TPB model in this study to analyze how
consumers’ belief of external locus of environmental problem control impacts their intention
to bring a reusable bag for shopping. If consumers believe that powerful others are the
main promoters of reducing plastics, they are less likely to form an intention to conduct
this behavior. Similarly, consumers with external locus of environmental control are also
less likely to form positive attitudes towards as well as high perceived behavioral control
over this behavior. Therefore, this study proposes the following three hypotheses regarding
locus of control.

Hypothesis 4 (H4). External locus of control negatively impacts consumers’ intention to bring a
reusable bag for shopping.

Hypothesis 5 (H5). External locus of control negatively impacts consumers’ attitudes towards
bringing a reusable bag for shopping.

Hypothesis 6 (H6). External locus of control negatively impacts consumers’ perceived behavioral
control over bringing a reusable bag for shopping.

Environmental concern was added in the TPB model to measure how consumers
concern about environmental problems caused by the plastic crisis impacts consumers’
intention to bring a reusable bag for shopping. Typically, consumers with higher envi-
ronmental concern are more likely to conduct this behavior and form a more supportive
attitude towards this behavior as well. Accordingly, this study assumes both the direct
and indirect influence of environmental concern on behavioral intention and develops the
following two hypotheses:

Hypothesis 7 (H7). Environmental concern positively impacts consumers’ intention to bring a
reusable bag for shopping.

Hypothesis 8 (H8). Environmental concern positively impacts consumers’ attitudes towards
bringing a reusable bag for shopping.

Based on the discussions above, the hypotheses and the research framework of this
study are summarized in Figure 1.
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Figure 1. The research framework and hypotheses of this study.

3.2. Questionnaire Design

The questionnaire consists of three sections. The first section consists of demographic
items, e.g., age, gender, education, and income. The second section consists of items
regarding the constructs of locus of control and environmental concern. The third section
deals with the constructs of TPB, including attitude, subjective norm, perceived behavioral
control, and the intention to bring a reusable bag. All items are measured on a five-point
Likert scale, with 1 = “completely disagree” and 5 = “completely agree”. Table 1 summarizes
the items used for each construct in this study. The questionnaire adds an attention test
question (How is the weather today? Please select the yellow color below.) to filter out low
quality responses.

Table 1. Constructs and measuring items of the research model.

Constructs and Measuring Items Source
Attitude
ATT1: Bringing a reusable bag for shopping is a good idea.
ATT?2: Bringing a reusable bag for shopping is necessary. Sun, Wang [38]

ATT3: Bringing a reusable bag for shopping should be encouraged.
Subjective norm
SN1: Most people important to me (e.g., families and friends) bring a reusable bag for shopping.
SN2: Most people important to me (e.g., families and friends) wish me to bring a reusable bag for shopping. Ru, Qin [25]
SN3: Most people important to me (e.g., families and friends) require me to bring a reusable bag
for shopping.
Perceived behavioral control
PBC1: If I wish to bring a reusable bag for shopping, then I can do it.
PBC2: I have time to prepare a reusable bag before shopping.
PBC3: I have reusable bags at home that can be used for shopping.
PBC4: It is up to me whether or not to bring a reusable bag for shopping (deleted for analysis).
Locus of control
LC1: In the process of solving environmental problems, individuals cannot exert any influence.
LC2: In the process of reducing plastics, individual efforts exert limited influence.
LC3: Reducing plastics should depend on high technologies, rather than individual efforts.
Environmental concern
EC1: When humans interfere with nature, it often produces disastrous consequences.

Kim, Njite [39]

Designed by the
definition from
Rotter [40]

EC2: The environmental problems become increasingly severe. 1\3{ agla\ll(a[zi]
EC3: I feel worried about the environmental problems. ara
Bring intention
BI1: I am willing to bring a reusable bag for shopping. Sun, Wang [38]

BI2: I plan to bring a reusable bag for shopping.
BI3: I will try to bring a reusable bag for shopping in the future.
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3.3. Data Collection

This study conducted an online survey from November to December 2021 with a
snow-bowling sampling method to investigate consumers’ intention to bring a reusable
bag for shopping in China. A pilot study was done with 25 consumers to ensure the items
are accurate and understandable to the consumers. Based on the recommendations made
by the surveyed consumers, the questionnaire was edited twice before being officially
administered. In the questionnaire, the study added an attention test question to test
whether the respondents read items attentively or not. The study finally distributed a
total of 534 questionnaires, among which 361 were valid after removing those failing the
attention test, taking an unusually long time, and with low quality responses. According
to 10:1 rule for the ratio of observations to items proposed by Kline [42], the study needs
at least 190 valid samples for valid analysis, and the sample size of 361 is enough in this
study.

3.4. Data Analysis

Descriptive analysis and a Shapiro-Wilk test were conducted with R to summarize the
statistical features of designed items and to test the data normality, respectively. Amos 23.0
was used to conduct the Structural Equation Modeling (SEM) and evaluate the correlations
and casual relationships among variables.

4. Results
4.1. Descriptive Summary of Demographics

Table 2 summarizes the descriptive summary of demographic variables. Among the
respondents, 60.11% are female and 39.89% are male. The majority of the respondents were
born in the 1980s and 1990s, accounting for over 80%. As for education, over 89% of the
respondents have an undergraduate diploma or higher. The income of the respondents is
distributed evenly, with the percentages for earning less than RMB 5000, RMB 5000-7999,
RMB 8000-9999, RMB 10,000-14,999, RMB 15,000-19,999, and over RMB 20,000 are 29.92%,
22.71%, 16.34%, 17.73%, 6.93%, and 6.37%, respectively.

Table 2. Descriptive summary of demographics.

Items Range Frequency Percentage (%)
eFemale 217 60.11
Gender eMale 144 39.89
Total 361 100
01950s 3 0.83
01960s 11 3.05
¢1970s 33 9.14
Generation ©1980s 100 27.70
©1990s 192 52.63
©2000s 24 6.65
Total 361 100
eMiddle school or lower 12 3.32
eHigh school 27 7.48
Education eBachelor 176 48.75
eMaster 85 23.55
oPh.D. 61 16.90
Total 361 100
5000 or less 108 29.92
©5000-7999 82 22.71
©8000-9999 59 16.34
Income 010,000-14,999 64 17.73
¢15,000-19,999 25 6.93
020,000 or more 23 6.37

Total 361 100
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4.2. Measurement Model Test: Reliability and Validity

Confirmatory Factor Analysis (CFA) was conducted to assess construct validity of
assessments [43]. Based on the initial CFA findings, one item of the perceived behavioral
control construct, i.e., PBC4: It is completely up to me whether to bring a reusable bag
or not for shopping, has the factor loading as low as 0.40. After removing the item, the
CFA was conducted again to evaluate the modified model. Composite reliability (CR)
and Cronbach’s alpha were used to evaluate the internal consistency of the items in each
construct [44]. As shown in Table 3, both the minimum values of CR and Cronbach’s
alpha are higher than the recommended 0.70 [45], suggesting good internal consistency
of the items of each construct. Convergent validity was measured by constructs’ factor
loadings and the average variance extracted (AVE) [44]. Except for the PBC1 item whose
factoring loading value is 0.527, all items have their factor loadings above the recommended
threshold value of 0.60 as suggested by Chin, Gopal [46]. The AVE value of each construct
is higher than the benchmark value of 0.50 [44]. The results of factor loadings and AVE
values indicate good convergent validity of all measurement items.

Table 3. Results of measurement model test for reliability and validity.

Construct  Item Unstd S.E. t Value p Factor Loading SMC Cronbach’s Alpha CR AVE

AT1 1.000 0.846 0.716 0911 0912  0.775
ATT AT2 1.090 0.050  21.700 o 0.916 0.839
AT3 1.016 0.049  20.867 Ha 0.878 0.771

PBC1 1.000 0.527 0.278 0.745 0.758  0.519
PBC PBC2 1.241 0.143 8.656 ok 0.774 0.599
PBC3 1.526  0.182 8.387 b 0.824 0.679

SN1 1.000 0.751 0.564 0.868 0.872  0.696
SN SN2 1.280 0.080 15.977 o 0.941 0.885
SN3 1.199  0.078 15.448 o 0.800 0.640

LC1 1.000 0.797 0.635 0.892 0.894  0.739
LC LC2 1.108  0.059 18.856 o 0.938 0.880
LC3 0.978  0.055 17.803 Hax 0.837 0.701

EC1 1.000 0.692 0.479 0.877 0.879  0.648
EC2 1.095 0.075 14.594 ok 0.870 0.757
EC EC3 1.089  0.075 14.566 Hax 0.868 0.753
EC4 1.069  0.080 13.290 ok 0.775 0.601

BI1 1.000 0.902 0.814 0.913 0913  0.778
BI BI2 1.032 0.046  22.606 . 0.877 0.769
BI3 0.980 0.044 22213 orx 0.867 0.752

Notes: N = 361; ATT denotes for attitudes, PBC for perceived behavioral control, SN for subjective norm, EC for
environmental concern, LC for locus of control, BI for bringing intention. ***: p < 0.001.

Discriminant validity was used to evaluate the extent to which two or more constructs
should be different from and not related with each other [47]. As shown in Table 4, as
the diagonal values, i.e., the square root of each construct’s AVE, are all higher than the
correlations of each construct pair, the results are good in discriminant validity [47].
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Table 4. Descriptive statistics of the constructs and discriminant validity results.

Mean

SD

AVE

ATT

PBC

SN

LC

EC

BI

ATT
PBC
SN
LC
EC
BI

4.379
3.941
3.301
1.920
4.227
4.028

0.034
0.041
0.047
0.046
0.035
0.044

0.775
0.519
0.696
0.739
0.648
0.778

0.880
0.203
0.098
—0.528
0.568
0.516

0.720
0.054
—0.385
0.157
0.691

0.834
—0.141
0.113
0.298

0.860
—0.407
—0.474

0.805
0.329

0.882

Notes: N = 361. Diagonal is the square root of AVE from observed variables. Off-diagonal elements are the
correlations between different constructs.

4.3. Structural Model Test: Goodness of Fit and Hypotheses Testing

The structural equation modeling was designed to evaluate the correlations among
different latent constructs. The SEM model fit is measured by different indices, such as
the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root means squared
error of approximation (RMSEA). As suggested by Hair [45] and Kline [42], a model
fit is acceptable when the RMSEA value is lower than 0.08 and the CFI and TLI values
are higher than 0.90, respectively. Based on the structural equation modeling analysis,
(x*/df = 2977, GFI = 0.897, AGFI = 0.861, CFI = 0.993, TLI = 0.926, RMSEA = 0.074),
the model fit of this study is acceptable. As shown in Table 5, the hypothesis testing results
verified the significant influence of consumers’ attitudes (By; = 0.364, p < 0.001), per-
ceived behavioral control (Byy =0.597, p <0.001), and subjective norm
(Bas = 0.228,p < 0.001) on the intention to bring a reusable bag for shopping. Locus
of control has no significant impact on consumers’ usage intention for a reusable bag
(Bra = —0.022, p = 0.665), but this construct could impact intention by exerting a signif-
icant influence on attitude (Bys = —0.355,p < 0.001) and perceived behavioral control
(Bae = —0.385,p < 0.001), respectively. While environmental concern does not signifi-
cantly and directly impact consumers’ intention to bring a reusable bag
(Byy = —0.005, p = 0.916), the construct could indirectly impact consumers’ intention by
impacting consumers’ attitudes towards bringing a reusable bag for shopping
(Bgs = 0.423,p < 0.001). Therefore, except for H4 and H7, all hypotheses were supported
in this study.

Table 5. Summary of hypotheses testing results.

Hypothesis

Path

Standardized Estimate Estimate S.E. C.R. P Supported

H1
H2
H3
H4
H5
He6
H7
H8

ATT — BI
PBC — BI
SN — BI
LC — BI
LC — ATT
LC — PBC
EC — BI
EC — ATT

0.364 0.433 0.074 5.865 o Yes
0.597 0.798 0.105 7.630 o Yes
0.228 0.223 0.044 5.063 o Yes
—0.022 —0.020 0.046 —0.433 0.665 No
—0.355 —0.268 0.041 —6.588 o Yes
—0.385 —0.258 0.048 —5.366 o Yes
—0.005 —0.006 0.059 —0.105 0.916 No
0.423 0.403 0.054 7.439 o Yes

Notes: N =361. ATT denotes for attitudes, PBC for perceived behavioral control, SN for subjective norm, EC for
environmental concern, LC for locus of control, BI for bringing intention. ***: p < 0.001.

5. Discussions
5.1. Attitude, Perceived Behavioral Control, and Subjective Norm and the Implications

The study recognized the significant and positive influence of attitude, perceived
behavioral control, and subjective norm on consumers’ intention to bring a reusable bag for
shopping. In this study, the perceived behavioral control exerts the greatest influence on
consumers’ intention to bring a reusable bag for shopping with the highest path weight of
0.597 (see Table 5), which is higher than the path weights of attitude and subjective norm.
That is to say, as long as consumers have the available reusable bags and preparation time
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to bring a reusable bag for shopping, the consumers would intend to conduct this behavior.
Some studies also reveal that the perceived behavioral control could exert the greatest
influence on other pro-environmental intentions or behaviors within the framework of
TPB [21,23,48]. While in other pro-environmental behaviors, perceived behavioral control
impacts much less [11,41]. The primary reason for the different impact power of PBC is
the varying inconvenience caused by different pro-environmental behaviors. For instance,
buying green products does not cause extra efforts during the entire purchasing process.
However, to bring a reusable bag for shopping, people have to prepare a bag in advance.

In this study, consumers’ intention to use reusable bags for shopping depends on
consumers’ attitudes, which is consistent with other existing findings [41,49]. Moreover,
the attitudes towards bringing a reusable bag for shopping is influenced by consumers’
environmental concern and locus of control. In summary, bringing a reusable bag for shop-
ping is a complex decision for consumers. A positive attitude is an important antecedent of
pro-environmental behavioral intention.

As for subjective norm, in this study it exerts a positive impact on consumers’” inten-
tion to bring a reusable bag for shopping. This finding is consistent with other related
studies that also identify the positive influence of subjective norm on consumers’ pro-
environmental intention or behaviors [25,27]. While other existing studies find that subjec-
tive norm does not necessarily result in consumers’ pro-environmental behaviors [21,49].
The contradicting findings are reasonable as the function of subjective norm varies in
different backgrounds [50]. In China, where collectivism culture is emphasized [51], sub-
jective norm may play an important role in determining consumers’ pro-environmental
behaviors [27]. However, the influence of subjective norm is only moderate and its average
score is only 3.301 (see Table 4), indicating a mild social pressure to bring a reusable bag for
shopping. One possible reason is that the majority of Chinese consumers do not have the
habit of bringing a reusable bag for shopping by the time of this study, as indicated in an
existing study from Wang and Li [6]. Another potential reason is that in some cities where
plastic carrier bags are cheap, bringing a reusable bag would be substantially less motivated
when the alternative option is costless. Based on the above discussion, policy designers
and plastic crisis managers are recommended to help consumers overcome the barriers to
bring a reusable bag for shopping and develop the social culture of using reusable bags
for shopping. Measures are suggested to the policy designers and plastic crisis managers,
such as providing consumers with free initial reusable bags and designing policies to force
consumers’ usage of reusable bags, e.g., continuously increasing the prices for plastic carrier
bags.

5.2. Locus of Control and Intention to Bring a Reusable Bag for Shopping

Results show that locus of control fails to directly impact consumers’ intention to
bring a reusable bag for shopping, which is different from those of existing studies that
identify the direct influence of locus of control on consumers’ pro-environmental behaviors
and intentions [16,17]. However, in this study, this variable indirectly impacts consumers’
intention to bring a reusable bag for shopping by exerting a significant impact on consumers’
attitudes and perceived behavioral control. The average score of external locus of control is
only 1.920 (see Table 4), which indicates that the respondents did not believe that individual
efforts could not reshape the general results of plastics reduction and environmental
protection. However, their intention to bring a reusable bag for shopping is not directly
determined by this belief. This finding indicates a gap between consumers’ mentality and
their behavioral intention. That is to say, consumers’ mentality has to be converted to a
positive attitude or high perceived behavioral control before impacting intention, which has
also been verified in other pro-environmental behaviors, e.g., recycling [52]. Once failed,
one primary negative consequence is that the mentality would simply stay in people’s
minds and lag behind other variables in directly shaping consumers’ intention or behaviors.
Unfortunately, most of the consumers may fail to convert this mentality to intention or
behaviors. To these consumers, the immediate shopping convenience overshadows their
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perceived individual influence on plastics reduction and consequently practical obstacles
account for more in their behavioral intention.

5.3. Environmental Concern and Intention to Bring a Reusable Bag for Shopping

In this study, environmental concern fails to exert a direct influence on consumers’
intention to bring a reusable bag for shopping, and instead it impacts the intention by
imposing significant influence on consumers’ attitudes towards this behavior. The results
echo the existing findings [11,34], which also identify simply an indirect influence of
environmental concern on pro-environmental behavioral intention. Reasons for this finding
are twofold. To begin with, there may be a lack of consumers’ perceived benefits of bringing
a reusable bag for shopping, such as durable, protecting environment, and beneficial to
human health. After all, better understanding or awareness usually precedes positive
attitudes towards a product or behavior. For instance, the study by Karaeva, Cioca [53]
finds that students with better awareness of renewable energy are more supportive of green
energy technologies. Citizens who are insensitive to environmental issues are less likely
to engage behavior changes to reduce quantity of municipal solid wastes [54]. In some
cases, citizens would develop strong opposition if their perception or attitudes towards
waste management facilities are either not well understood or underestimated [55]. During
the data collection, a disappointing finding was that not a small number of consumers
did not think that environmental problems could be relieved by bringing a reusable bag
and believed that changing the materials of plastic bags was the only effective solution.
Consequently, it fails to directly motivate consumers’ intention to bring a reusable bag for
shopping even they are highly concerned of environmental problems. Just as discussed
above, what best motivates consumers’ behavioral intention is the practical convenience,
rather than any pro-environmental mentality. The mentality, e.g., environmental concern
and locus of control, could only impact indirectly.

6. Conclusions

This study conducted a semi-structured online survey on a sample of 361 Chinese
consumers to learn consumers’ intention to bring a reusable bag for shopping based on
the framework of the theory of planned behavior. The results identify three key findings,
which are summarized as follows:

First, all three TPB variables significantly impact consumers’ intention to bring reusable
bags for shopping, but the perceived behavioral control impacts the most. The results
show that perceived behavioral control ranks first in its path weight to behavioral in-
tention, attitudes second, and subjective norm the least. This finding indicates that the
necessary resources (e.g., preparation time) to bring a reusable bag for shopping is the
primary determinant of this behavioral intention. Therefore, to encourage consumers’
use of reusable bags for shopping, it is advisable for policy designers and plastic crisis
managers to put more effort into making this behavior more controllable or convenient
to consumers. Potential efforts include producing easy-to-wash or light-to-carry reusable
bags.

Second, locus of control fails to directly impact consumers’ intention to bring a reusable
bag for shopping, but it could indirectly impact this intention by influencing consumers’
attitudes towards and perceived behavioral control over this behavior. Namely, attitudes
and perceived behavioral control serve as mediators in the relationship between locus of
control and consumers’ intention to bring a reusable bag for shopping.

Finally, environmental concern fails to directly impact consumers’ intention to bring a
reusable bag for shopping, but it indirectly impacts this intention by influencing consumers’
attitudes towards this behavior. In other words, attitude serves as a mediator in the
relationship between environmental concern and consumers’ intention to bring a reusable
bag for shopping.
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Research Limits and Future Research

The research is limited by including a small number of old consumers in the survey,
which make our findings vulnerable to bias. Future research is directed to recruit a more
representative sample to investigate the dynamics behind consumers’ intention to bring
reusable bags for shopping in China. In addition, future studies are also encouraged to
incorporate actual behavior in the TPB model to analyze the dynamics behind consumers’
behaviors when bringing reusable bags for shopping in China.

Author Contributions: All authors have involved in conception and design of this study. B.W.
contributed the study design; Y.L. collected the data and performed the analysis; B.W. drafted the
manuscript; Y.L. critically revised the manuscript. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study is available upon
request to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The World Counts. Plastic Bags Used per Year. 2020. Available online: https://www.theworldcounts.com/challenges/planet-
earth/waste/plastic-bags-used-per-year/story (accessed on 13 December 2020).

Dalzell, J.; Lynch, A.]. Thinking Beyond the Plastic Bag Ban: Reusable Bag Habits and Motivators in Athens, Ohio. Geogr. Bull.
2020, 61, 71-83.

China National Development and Reform Commission. Opinions on Further Strengthening the Control of Plastic Pollution. 2020.
Available online: https:/ /www.ndrc.gov.cn/xxgk/zcfb /tz/202001/t20200119_1219275_ext.html (accessed on 13 December 2020).
General Office of China State Council. Notice on Restricting the Production and Sale of Plastic Shopping Bags. 2007. Available
online: http://www.gov.cn/zwgk/2008-01/08/content_852879.htm (accessed on 13 December 2020).

Thomas, G.O.; Sautkina, E.; Poortinga, W.; Wolstenholme, E.; Whitmarsh, L. The English plastic bag charge changed behavior and
increased support for other charges to reduce plastic waste. Front. Psychol. 2019, 10, 266. [CrossRef] [PubMed]

Wang, B.; Li, Y. Plastic Bag Usage and the Policies: A Case Study of China. Waste Manag. 2021, 126, 163-169. [CrossRef] [PubMed]
Wang, B.; Zhao, Y.; Li, Y. How Do Tougher Plastics Ban Policies Modify People’s Usage of Plastic Bags? A Case Study in China.
Int. J. Environ. Res. Public Health 2021, 18, 10718. [CrossRef]

Fishbein, M.; Ajzen, 1. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research; Addison-Wesley Publishing
Company: Boston, MA, USA, 1975.

Ahmad, W.; Kim, W.G.; Anwer, Z.; Zhuang, W. Schwartz personal values, theory of planned behavior and environmental
consciousness: How tourists’ visiting intentions towards eco-friendly destinations are shaped? J. Bus. Res. 2020, 110, 228-236.
[CrossRef]

Armitage, C.J.; Conner, M. Efficacy of the theory of planned behaviour: A meta-analytic review. Br. J. Soc. Psychol. 2001, 40,
471-499. [CrossRef]

Wang, S.; Fan, J.; Zhao, D.; Yang, S.; Fu, Y. Predicting consumers’ intention to adopt hybrid electric vehicles: Using an extended
version of the theory of planned behavior model. Transportation 2014, 43, 123-143. [CrossRef]

Wang, C.; Zhang, J.; Xiao, X.; Sun, F,; Xiao, M.; Shi, Q. Examining the dimensions and mechanisms of tourists” environmental
behavior: A theory of planned behavior approach. . Clean. Prod. 2020, 273, 123007. [CrossRef]

Chen, M.-F;; Tung, P-J. The Moderating Effect of Perceived Lack of Facilities on Consumers’ Recycling Intentions. Environ. Behav.
2010, 42, 824-844. [CrossRef]

Xu, X,; Xiao, B.; Li, C.Z. Analysis of critical factors and their interactions influencing individual’s energy conservation behavior in
the workplace: A case study in China. J. Clean. Prod. 2021, 286, 124955. [CrossRef]

Hardy, S.; Bartolotta, J. Farmers Markets and Single-Use Plastic: Why Environmentally Conscious Consumers Don’t Bring
Reusable Bags. J. Ext. 2021, 59, 17. [CrossRef]

Kalamas, M.; Cleveland, M.; Laroche, M. Pro-environmental behaviors for thee but not for me: Green giants, green Gods, and
external environmental locus of control. J. Bus. Res. 2014, 67, 12-22. [CrossRef]

Yang, X.; Weber, A. Who can improve the environment—Me or the powerful others? An integrative approach to locus of control
and pro-environmental behavior in China. Resour. Conserv. Recycl. 2019, 146, 55-67. [CrossRef]

Ajzen, I. The Theory of Planned Behavior. Organ. Behav. Hum. Decis. Process 1991, 50, 179-211. [CrossRef]


https://www.theworldcounts.com/challenges/planet-earth/waste/plastic-bags-used-per-year/story
https://www.theworldcounts.com/challenges/planet-earth/waste/plastic-bags-used-per-year/story
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202001/t20200119_1219275_ext.html
http://www.gov.cn/zwgk/2008-01/08/content_852879.htm
http://doi.org/10.3389/fpsyg.2019.00266
http://www.ncbi.nlm.nih.gov/pubmed/30863332
http://doi.org/10.1016/j.wasman.2021.03.010
http://www.ncbi.nlm.nih.gov/pubmed/33770615
http://doi.org/10.3390/ijerph182010718
http://doi.org/10.1016/j.jbusres.2020.01.040
http://doi.org/10.1348/014466601164939
http://doi.org/10.1007/s11116-014-9567-9
http://doi.org/10.1016/j.jclepro.2020.123007
http://doi.org/10.1177/0013916509352833
http://doi.org/10.1016/j.jclepro.2020.124955
http://doi.org/10.34068/joe.59.04.17
http://doi.org/10.1016/j.jbusres.2013.03.007
http://doi.org/10.1016/j.resconrec.2019.03.005
http://doi.org/10.1016/0749-5978(91)90020-T

Int. |. Environ. Res. Public Health 2022, 19, 3638 12 of 13

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.
46.

47.

Ellen, P.S. Do we know what we need to know? Objective and subjective knowledge effects on pro-ecological behaviors. J. Bus.
Res. 1994, 30, 43-52. [CrossRef]

Zs6ka, A.N. Consistency and “awareness gaps” in the environmental behaviour of Hungarian companies. J. Clean. Prod. 2008, 16,
322-329. [CrossRef]

Botetzagias, I.; Dima, A.-F; Malesios, C. Extending the Theory of Planned Behavior in the context of recycling: The role of moral
norms and of demographic predictors. Resour. Conserv. Recycl. 2015, 95, 58-67. [CrossRef]

Gao, L.; Wang, S.; Li, J.; Li, H. Application of the extended theory of planned behavior to understand individual’s energy saving
behavior in workplaces. Resour. Conserv. Recycl. 2017, 127, 107-113. [CrossRef]

Lizin, S.; Van Dael, M.; Van Passel, S. Battery pack recycling: Behaviour change interventions derived from an integrative theory
of planned behaviour study. Resour. Conserv. Recycl. 2017, 122, 66-82. [CrossRef]

Wang, Z.; Zhang, B.; Yin, ].; Zhang, Y. Determinants and policy implications for household electricity-saving behaviour: Evidence
from Beijing, China. Energy Policy 2011, 39, 3550-3557. [CrossRef]

Ru, X;; Qin, H.; Wang, S. Young people’s behaviour intentions towards reducing PM2.5 in China: Extending the theory of planned
behaviour. Resour. Conserv. Recycl. 2019, 141, 99-108. [CrossRef]

Fornara, F; Pattitoni, P.; Mura, M.; Strazzera, E. Predicting intention to improve household energy efficiency: The role of
value-belief-norm theory, normative and informational influence, and specific attitude. J. Environ. Psychol. 2016, 45, 1-10.
[CrossRef]

Shi, H.; Fan, ].; Zhao, D. Predicting household PM2.5-reduction behavior in Chinese urban areas: An integrative model of Theory
of Planned Behavior and Norm Activation Theory. J. Clean. Prod. 2017, 145, 64-73. [CrossRef]

Schmerzler, S.M. Attitudes toward Environmental Conservation in the Kingdom of Tonga: Observed Behavior and Implications for
Environmental Education; ProQuest Dissertations Publishing: Ann Arbor, MI, USA, 1991.

Giefer, M.M.; Peterson, M.N.; Chen, X. Interactions among locus of control, environmental attitudes and pro-environmental
behaviour in China. Environ. Conserv. 2019, 46, 234-240. [CrossRef]

Ajzen, L. Perceived Behavioral Control, Self-Efficacy, Locus of Control, and the Theory of Planned Behavior. J. Appl. Soc. Psychol.
2002, 32, 665-683. [CrossRef]

Kollmuss, A.; Agyeman, J. Mind the Gap: Why do people act environmentally and what are the barriers to pro-environmental
behavior? Environ. Educ. Res. 2002, 8, 239-260. [CrossRef]

Crosby, L.A.; Gill, ].D.; Taylor, ].R. Consumer/Voter Behavior in the Passage of the Michigan Container Law. J. Mark. 1981, 45,
19-32. [CrossRef]

Fujii, S. Environmental concern, attitude toward frugality, and ease of behavior as determinants of pro-environmental behavior
intentions. J. Environ. Psychol. 2006, 26, 262-268. [CrossRef]

Qomariah, A.; Prabawani, B. The Effects of Environmental Knowledge, Environmental Concern, and Green Brand Image on
Green Purchase Intention with Perceived Product Price and Quality as the Moderating Variable. IOP Conf. Series. Earth Environ.
Sci. 2020, 448, 012115. [CrossRef]

Wang, P,; Liu, Q.; Qi, Y. Factors influencing sustainable consumption behaviors: A survey of the rural residents in China. J. Clean.
Prod. 2014, 63, 152-165. [CrossRef]

Pagiaslis, A.; Krontalis, A. K. Green Consumption Behavior Antecedents: Environmental Concern, Knowledge, and Beliefs.
Psychol. Mark. 2014, 31, 335-348. [CrossRef]

Sang, Y.-N.; Bekhet, H.A. Modelling electric vehicle usage intentions: An empirical study in Malaysia. J. Clean. Prod. 2015, 92,
75-83. [CrossRef]

Sun, Y.; Wang, S.; Li, ].; Zhao, D.; Fan, J. Understanding consumers’ intention to use plastic bags: Using an extended theory of
planned behaviour model. Nat. Hazards 2017, 89, 1327-1342. [CrossRef]

Kim, YJ.; Njite, D.; Hancer, M. Anticipated emotion in consumers’ intentions to select eco-friendly restaurants: Augmenting the
theory of planned behavior. Int. . Hosp. Manag. 2013, 34, 255-262. [CrossRef]

Rotter, ].B. Generalized expectancies for internal versus external control of reinforcement. Psychol. Monogr. Gen. Appl. 1966, 80, 1.
[CrossRef]

Yadav, R.; Pathak, G.S. Young consumers’ intention towards buying green products in a developing nation: Extending the theory
of planned behavior. J. Clean. Prod. 2016, 135, 732-739. [CrossRef]

Kline, R.B. Principles and Practice of Structural Equation Modeling, 3rd ed.; The Guildford Press: New York, NY, USA, 2011.
Lewis, T.F. Evidence regarding the internal structure: Confirmatory factor analysis. Meas. Eval. Couns. Dev. 2017, 50, 239-247.
[CrossRef]

Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and measurement error. . Mark. Res.
1981, 18, 39-50. [CrossRef]

Hair, J.E. Multivariate Data Analysis: A Global Perspective, 7th ed.; Pearson Education: London, UK, 2009.

Chin, WW.; Gopal, A.; Salisbury, W.D. Advancing the theory of adaptive structuration: The development of a scale to measure
faithfulness of appropriation. Inf. Syst. Res. 1997, 8, 342-367. [CrossRef]

Paulraj, A.; Lado, A.A.; Chen, L]. Inter-organizational communication as a relational competency: Antecedents and performance
outcomes in collaborative buyer-supplier relationships. J. Oper. Manag. 2008, 26, 45-64. [CrossRef]


http://doi.org/10.1016/0148-2963(94)90067-1
http://doi.org/10.1016/j.jclepro.2006.07.044
http://doi.org/10.1016/j.resconrec.2014.12.004
http://doi.org/10.1016/j.resconrec.2017.08.030
http://doi.org/10.1016/j.resconrec.2017.02.003
http://doi.org/10.1016/j.enpol.2011.03.055
http://doi.org/10.1016/j.resconrec.2018.10.019
http://doi.org/10.1016/j.jenvp.2015.11.001
http://doi.org/10.1016/j.jclepro.2016.12.169
http://doi.org/10.1017/S0376892919000043
http://doi.org/10.1111/j.1559-1816.2002.tb00236.x
http://doi.org/10.1080/13504620220145401
http://doi.org/10.1177/002224298104500203
http://doi.org/10.1016/j.jenvp.2006.09.003
http://doi.org/10.1088/1755-1315/448/1/012115
http://doi.org/10.1016/j.jclepro.2013.05.007
http://doi.org/10.1002/mar.20698
http://doi.org/10.1016/j.jclepro.2014.12.045
http://doi.org/10.1007/s11069-017-3022-0
http://doi.org/10.1016/j.ijhm.2013.04.004
http://doi.org/10.1037/h0092976
http://doi.org/10.1016/j.jclepro.2016.06.120
http://doi.org/10.1080/07481756.2017.1336929
http://doi.org/10.1177/002224378101800104
http://doi.org/10.1287/isre.8.4.342
http://doi.org/10.1016/j.jom.2007.04.001

Int. |. Environ. Res. Public Health 2022, 19, 3638 13 of 13

48.

49.

50.

51.
52.

53.

54.

55.

Ru, X.; Wang, S.; Yan, S. Exploring the effects of normative factors and perceived behavioral control on individual’s energy-saving
intention: An empirical study in eastern China. Resour. Conserv. Recycl. 2018, 134, 91-99. [CrossRef]

Ekasari, A.; Rahayu, F; Diamanta, A. Understanding Attitude Towards Reusable Bag: Its Antecedents and Consequences. Int. J.
Sci. Soc. 2021, 3, 186-197. [CrossRef]

Donald, L].; Cooper, S.R.; Conchie, S.M. An extended theory of planned behaviour model of the psychological factors affecting
commuters’ transport mode use. ]. Environ. Psychol. 2014, 40, 39-48. [CrossRef]

Triandis, H.C. The psychological measurement of cultural syndromes. Am. Psychol. 1996, 51, 407. [CrossRef]

McCarty, J.A.; Shrum, L. The influence of individualism, collectivism, and locus of control on environmental beliefs and behavior.
J. Public Policy Mark. 2001, 20, 93-104. [CrossRef]

Karaeva, A.; Cioca, L.I; Ionescu, G.; Magaril, E.R.; Rada, E.C. Renewable sources and its applications awareness in educational
institutions. In Proceedings of the 2019 International Conference on Energy and Environment (CIEM), Timisoara, Romania,
17-18 October 2019.

Castagna, A.; Casagranda, M.; Zeni, A ; Girelli, E.; Rada, E.C.; Ragazzi, M.; Apostol, T. 3R’S from citizens point of view and their
proposal from a case-study. UPB Sci. Bull. 2013, 75, 253-264.

De Feo, G.; De Gisi, S.; Williams, I.D. Public perception of odour and environmental pollution attributed to MSW treatment and
disposal facilities: A case study. Waste Manag. 2013, 33, 974-987. [CrossRef]


http://doi.org/10.1016/j.resconrec.2018.03.001
http://doi.org/10.54783/ijsoc.v3i3.364
http://doi.org/10.1016/j.jenvp.2014.03.003
http://doi.org/10.1037/0003-066X.51.4.407
http://doi.org/10.1509/jppm.20.1.93.17291
http://doi.org/10.1016/j.wasman.2012.12.016

	Introduction 
	Literature Review 
	Attitude (ATT) 
	Perceived Behavioral Control (PBC) 
	Subjective Norm (SN) 
	Locus of Control (LC) 
	Environmental Concern (EC) 

	Method 
	Hypothesis Design 
	Questionnaire Design 
	Data Collection 
	Data Analysis 

	Results 
	Descriptive Summary of Demographics 
	Measurement Model Test: Reliability and Validity 
	Structural Model Test: Goodness of Fit and Hypotheses Testing 

	Discussions 
	Attitude, Perceived Behavioral Control, and Subjective Norm and the Implications 
	Locus of Control and Intention to Bring a Reusable Bag for Shopping 
	Environmental Concern and Intention to Bring a Reusable Bag for Shopping 

	Conclusions 
	References

