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Abstract: Plastic waste reduction has become a global priority, with consumer engagement
playing a crucial role in the success of sustainability initiatives. This study examines the
demographic and behavioral determinants of consumer engagement in plastic tableware
reduction. Using survey data from Hong Kong residents and a Multivariate Analysis of
Variance (MANOVA) approach, this study analyzes how age, gender, education, income,
housing type, order frequency, opt-out effectiveness, and their interactions influence the
four dimensions of engagement, namely plastic tableware opt-out behavior, support for
government policies, support for plastic-free restaurants, and price sensitivity. The results
indicate that age significantly affects plastic tableware reduction engagement, with order
frequency and opt-out effectiveness moderating the effects of age and education. The
study contributes to the literature by providing empirical insights into consumer-driven
sustainability efforts and the role of behavioral factors in shaping engagement in plastic
waste reduction. These findings offer valuable implications for policymakers and businesses
promoting sustainable consumption practices.

Keywords: behavioral moderation; consumer engagement; environmental policy; plastic-free
initiatives; pro-environmental behavior

1. Introduction
Plastic waste pollution has become one of the most pressing global environmen-

tal challenges, with single-use plastic products contributing significantly to ecosystem
degradation, marine pollution, and public health risks [1]. It is estimated that more than
380 million tons of plastic are produced annually, of which 50% is designed for single-
use purposes [2]. Much of this plastic waste ends up in the ocean, threatening marine
biodiversity and disrupting fragile ecosystems [3].

Disposable plastic tableware, commonly used in food takeout and delivery services,
accounts for a substantial share of plastic pollution. The global food delivery market has
surged in recent years, with an estimated increase from USD 130.2 billion in 2022 to USD
223.7 billion in 2027 [4]. The increasing use of disposable plastic tableware highlights the
urgent need for effective reduction strategies, including policy-driven interventions and
consumer engagement efforts.

Governments and environmental organizations worldwide have implemented various
policies to mitigate plastic waste. For example, the European Union’s directive on single-use
plastics aims to ban disposable plastic items such as cutlery and plates [5]. China has also
enacted strict regulations to phase out single-use plastics [6]. However, plastic tableware
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use in food takeout and delivery services remains prevalent due to consumer convenience
preferences, inconsistent policy enforcement, and business adaptation challenges [7].

Hong Kong generates a large amount of single-use plastic waste, with an estimated
200 tonnes of discarded plastic tableware sent to landfills every day [8]. This amounts
to the disposal of approximately 14.6 billion pieces of plastic cutlery annually, or about
1940 pieces per person per year [8]. In response to this challenge, the government launched
the “Plastic-Free Takeaway, Use Reusable Tableware” Campaign and proposed legislation
to ban single-use plastic utensils [9].

While policy interventions are essential for driving large-scale plastic tableware re-
duction, consumer participation is critical to success. Consumer engagement in plastic
tableware reduction extends beyond compliance with regulations; it involves behavioral
changes such as actively opting out of plastic tableware, attitudinal support for govern-
ment policy, preference for plastic-free businesses, and price sensitivity for sustainable
alternatives [10]. Despite increasing public awareness of environmental sustainability,
engagement levels remain inconsistent, with many consumers continuing to use disposable
plastic tableware [11].

Research on plastic tableware reduction has identified a wide range of predictors of
consumer engagement [12]. While some studies focus on psychological and behavioral
factors [13], other research has emphasized the role of demographics, such as gender, age,
and education, from a broader perspective [14]. There are also some studies investigating
the role of regulatory frameworks, corporate initiatives, and economic costs in shaping pro-
environmental behaviors [15–17]. The existing literature has highlighted the complexity of
engagement in plastic tableware reduction, and no single factor or perspective is sufficient
to understand consumer engagement.

Despite increasing research on sustainability engagement, limited studies have exam-
ined the influences of demographic characteristics, behavioral factors, and their interactions.
It is noted that behavioral factors may not only directly influence engagement but may also
serve as moderators [18]. Identifying the determinants of engagement and understanding
their complex interactions are essential for designing effective strategies that encourage
broader participation in plastic tableware reduction efforts.

This study aims to fill this research gap by investigating how demographic and
behavioral factors affect consumer engagement in plastic tableware reduction. Specifically,
the study addresses the following research questions:

1. Do demographic factors (i.e., age, gender, income, education, housing type) influence
consumer engagement in plastic tableware reduction?

2. Do behavioral factors (i.e., order frequency, opt-out effectiveness) influence consumer
engagement in plastic tableware reduction?

3. Do behavioral factors (i.e., order frequency, opt-out effectiveness) moderate the rela-
tionship between demographics and engagement in plastic tableware reduction?

Hong Kong, a city with a particularly dense food delivery culture and persistent
challenges in plastic waste management, represents a perfect venue to examine how de-
mographic characteristics and behavioral experiences jointly shape consumer engagement
in plastic tableware reduction. The city’s recent policy actions, high levels of urban con-
sumption, and growing public awareness of sustainability make it a relevant and insightful
setting for developing evidence-based strategies to enhance plastic tableware reduction.

This study supplements the sustainability and consumer behavior literature by pro-
viding a novel understanding of the complexity of plastic tableware reduction behaviors.
Furthermore, the findings offer practical recommendations for policymakers and businesses to
develop targeted interventions that enhance consumer engagement in plastic-free initiatives.
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The remainder of this paper is structured as follows: Section 2 provides a literature
review of plastic tableware reduction engagement that evaluates theoretical perspectives
and empirical studies on the role of demographics and behavioral factors in shaping
pro-environmental behavior. Section 3 outlines the research methodology, including data
collection, measurement instruments, and statistical analysis. Section 4 systematically
presents the study findings that detail the relationships between demographic and behav-
ioral factors and consumer engagement outcomes. Section 5 discusses the meanings of the
findings, highlights limitations, and offers recommendations for future research and policy
development. Section 6 concludes the study.

2. Literature Review
2.1. Consumer Engagement in Plastic Tableware Reduction

Consumer engagement is defined as the level of an individual’s cognitive, emotional,
and behavioral investment in an activity or cause [19]. The concept has evolved from
traditional models of consumer participation (e.g., brand loyalty, product co-creation, etc.)
to broader engagement in pro-social and pro-environmental behaviors [19]. Consumer
engagement has been extensively studied across multiple disciplines, including marketing,
psychology, and pro-environmental behavior research.

Consumer engagement represents a multidimensional construct encompassing behav-
ioral actions, attitudinal support, and economic commitments toward a specific issue [20].
In the context of sustainability and pro-environmental behaviors, consumer engagement
refers to active participation in environmentally friendly practices, including waste reduc-
tion, sustainable consumption, and support for green policies [21].

For plastic tableware reduction, consumer engagement involves a range of behav-
iors that contribute to reducing the consumption of disposable plastic tableware. This
study conceptualizes consumer engagement in plastic tableware reduction as consisting of
four dimensions:

1. Plastic tableware opt-out behavior, referring to the active decision to refuse single-use
plastic tableware when ordering food.

2. Support for government policy, reflecting individuals’ attitudes toward regulations
restricting or banning disposable plastic tableware [15].

3. Support for plastic-free restaurants, indicating consumer preference for restaurants
and food vendors that voluntarily eliminate plastic tableware from their orders [21].

4. Price sensitivity, capturing the extent to which individuals are financially motivated
to support plastic-free takeaways [22].

These four dimensions align with existing sustainability engagement frameworks,
emphasizing that consumer engagement goes beyond purchasing decisions to include
policy advocacy, behavioral choices, and financial investment [23].

Previous studies on pro-environmental behaviors have indicated that consumer en-
gagement is influenced by a combination of intrinsic and extrinsic factors [24,25]. Recent
studies suggest that the engagement is context-dependent, varying across different envi-
ronmental issues such as climate change, recycling, and plastic tableware reduction [26].

2.2. Demographic Factors Influencing Plastic Tableware Reduction Engagement

Demographic factors are crucial in shaping individuals’ engagement in various pro-
environmental behaviors, including waste reduction [25]. Age, gender, education, income,
and housing type have been extensively studied as predictors of pro-environmental behav-
iors [27,28].

Gender differences in environmental engagement have been widely documented,
with studies consistently finding that women are more likely than men to engage in pro-
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environmental behaviors [29]. However, a few studies reported that men display higher
pro-environmental behaviors than females [30]. In the context of plastic tableware reduction,
women have been found to express more substantial environmental concerns and are more
favorable to the plastic bag levy [31].

Age has been found to influence pro-environmental behavior, but the existing litera-
ture has shown that different age groups perform different pro-environmental behaviors to
various degrees [32]. Some studies reported that middle-aged consumers perform a higher
level of pro-environmental behavior than young and older consumers [30]. Still, others indi-
cated that different pro-environmental behaviors exist in various age groups. Eco-friendly
clothing and green transportation were more common in younger individuals, while older
people were active in recycling and conservation [33]. Interestingly, a few authors indicated
no significant relationship between age and pro-environmental behavior [34].

Education is also a key determinant of sustainability engagement. Higher educa-
tion levels are often associated with greater environmental awareness and knowledge,
leading to increased engagement in waste reduction [35]. Although education promotes
environmental consciousness, it does not always translate into behavioral engagement in
sustainable alternatives [36].

Income has been found to be a significant predictor of pro-environmental purchasing
decisions, as higher-income individuals have greater financial flexibility to choose sustain-
able products and services [37]. However, a city comparison study reported that income is
correlated with the recycling rate in Barcelona, but such a relationship was not found in
London [38]. Environmental attitudes are suggested to outweigh financial considerations
in determining sustainability engagement [26].

Housing type may also influence pro-environmental behaviors. Individuals living in
public housing may have different access to environmental resources and sustainability
initiatives than those living in private housing [39]. Some studies suggest that individuals
in private housing may have more opportunities to adopt pro-environmental behaviors due
to greater autonomy over consumption choices and better waste management facilities [40].
Nevertheless, a few studies reported no significant relationship between housing types and
pro-environmental behavior [41].

Based on the above insights, five sets of hypotheses are formulated:

• H1(a; b; c; d; e): Gender has a significant effect on (a/overall engagement in plastic table-
ware reduction; b/opt-out behavior; c/support for government plastic opt-out policy;
d/support for plastic-free restaurants; e/price sensitivity of plastic-free takeaways).

• H2(a; b; c; d; e): Age has a significant effect on (a/overall engagement in plastic table-
ware reduction; b/opt-out behavior; c/support for government plastic opt-out policy;
d/support for plastic-free restaurants; e/price sensitivity of plastic-free takeaways).

• H3(a; b; c; d; e): Educational has a significant effect on (a/overall engagement in
plastic tableware reduction; b/opt-out behavior; c/support for government plastic
opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of plastic-free
takeaways).

• H4(a; b; c; d; e): Income has a significant effect on (a/overall engagement in plastic table-
ware reduction; b/opt-out behavior; c/support for government plastic opt-out policy;
d/support for plastic-free restaurants; e/price sensitivity of plastic-free takeaways).

• H5(a; b; c; d; e): Housing type has a significant effect on (a/overall engagement in
plastic tableware reduction; b/opt-out behavior; c/support for government plastic
opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of plastic-
free takeaways).
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2.3. Behavioral Factors Influencing Plastic Tableware Reduction Engagement

Beyond demographics, behavioral factors such as order frequency and past opt-out
effectiveness influence consumer engagement in plastic tableware reduction. Research on
habitual behaviors suggests that individuals with high-frequency consumption patterns
may develop routines that facilitate or hinder sustainability engagement [42]. In the case
of food delivery, individuals who frequently order takeout may be more accustomed to
default options that include plastic tableware, making them less likely to opt out unless
strong external incentives or habit disruptions occur.

Opt-out effectiveness, or the extent to which consumers’ choices to forgo plastic
tableware are honored, plays a critical role in shaping future behavior. According to
reinforcement theory, individuals are more likely to repeat behaviors that yield positive
outcomes [43]. When consumers successfully opt out of plastic tableware and see their
preferences respected, they may be more inclined to continue engaging in plastic tableware
reduction behaviors. Conversely, repeated failures to have opt-out requests honored may
lead to disengagement and skepticism toward sustainability initiatives [44].

Based on the above insights, two sets of hypotheses are formulated:

• H6(a; b; c; d; e): Order frequency has a significant effect on (a/overall engagement in
plastic tableware reduction; b/opt-out behavior; c/support for government plastic
opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of plastic-
free takeaways).

• H7(a; b; c; d; e): Opt-out effectiveness has a significant effect on (a/overall engagement
in plastic tableware reduction; b/opt-out behavior; c/support for government plastic
opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of plastic-
free takeaways).

2.4. Moderating Effects of Order Frequency and Opt-Out Effectiveness

Recent studies emphasize the importance of understanding the complexity of pro-
environmental behaviors, particularly how the interactions of intrinsic and extrinsic factors
influence environmental engagement [18]. In this regard, order frequency may serve as
a moderator that influences how demographic factors shape plastic tableware reduction
engagement. For instance, younger individuals who frequently place food orders may be
less inclined to engage in waste reduction due to convenience [45]. In contrast, older indi-
viduals with a high order frequency may be more aware of the cumulative environmental
impact of their consumption choices [32].

Based on the above insights, five sets of hypotheses on the moderation role of order
frequency are proposed:

• H8(a; b; c; d; e): Order frequency moderates the effect of gender on (a/overall engage-
ment in plastic tableware reduction; b/opt-out behavior; c/support for government
plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of
plastic-free takeaways).

• H9(a; b; c; d; e): Order frequency moderates the effect of age on (a/overall engagement
in plastic tableware reduction; b/opt-out behavior; c/support for government plastic
opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of plastic-
free takeaways).

• H10(a; b; c; d; e): Order frequency moderates the effect of education on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).
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• H11(a; b; c; d; e): Order frequency moderates the effect of income on (a/overall engage-
ment in plastic tableware reduction; b/opt-out behavior; c/support for government
plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity of
plastic-free takeaways).

• H12(a; b; c; d; e): Order frequency moderates the effect of housing type on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).

Similarly, opt-out effectiveness may reinforce or discourage the relationship between
demographics and plastic tableware reduction engagement. For example, consumers are
more inclined to engage in pro-environmental actions when they consistently experience
successful outcomes [21]. However, even highly motivated individuals may become
disengaged from plastic tableware reduction efforts if opt-out effectiveness is low.

Based on the above insights, five sets of hypotheses on the moderation role of opt-out
effectiveness are formulated:

• H13(a; b; c; d; e): Opt-out effectiveness moderates the effect of gender on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).

• H14(a; b; c; d; e): Opt-out effectiveness moderates the effect of age on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).

• H15(a; b; c; d; e): Opt-out effectiveness moderates the effect of education on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).

• H16(a; b; c; d; e): Opt-out effectiveness moderates the effect of income on (a/overall
engagement in plastic tableware reduction; b/opt-out behavior; c/support for govern-
ment plastic opt-out policy; d/support for plastic-free restaurants; e/price sensitivity
of plastic-free takeaways).

• H17(a; b; c; d; e): Opt-out effectiveness moderates the effect of housing type on
(a/overall engagement in plastic tableware reduction; b/opt-out behavior; c/support
for government plastic opt-out policy; d/support for plastic-free restaurants; e/price
sensitivity of plastic-free takeaways).

2.5. Theoretical Framework of This Study

Integrating the insights and hypotheses above, this study develops a multivariate
conceptual framework to examine the combined effects of demographic and behavioral
influences (Figure 1). Acknowledging the multidimensional nature of engagement,
this framework facilitates a new understanding of consumer engagement in plastic
tableware reduction.
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Figure 1. Conceptual framework of this study.

3. Results
3.1. Profile of the Respondents

The demographic characteristics of the respondents (n = 355) are summarized in
Table 1. The sample comprised 119 males (35.5%) and 216 females (64.5%). The age
distribution showed that 17.9% of respondents were between 15 and 24 years old, 31.9%
were 25–34, 24.5% were 35–44, and 25.7% were 45 years or older. Regarding education
level, 14.0% had secondary education or below, 11.3% held a post-secondary diploma or
certificate, and the majority (74.6%) had attained college, university, or higher education.
Monthly income levels varied, with 18.8% earning less than HKD 9999, 23.9% earning
between HKD 10,000–19,999, 29.9% between HKD 20,000–29,999, and 27.5% earning HKD
30,000 or more. Regarding housing type, 42.4% of respondents resided in public housing,
while 57.6% lived in private housing or other arrangements.

Table 1. Demographic profile of the respondents (n = 355).

Demographic Characteristic Category Number (%)

Gender
Male 119 (35.5%)

Female 216 (64.5%)

Age

15–24 60 (17.9%)
25–34 107 (31.9%)
35–44 82 (24.5%)
≥45 86 (25.7%)

Educational level
Secondary or below 47 (14.0%)

Post-secondary diploma or certificate 38 (11.3%)
College, university, or postgraduate 250 (74.6%)

Monthly income
(USD 1 = HKD 7.8)

≤HKD 9999 63 (18.8%)
HKD 10,000–19,999 80 (23.9%)
HKD 20,000–29,999 100 (29.9%)

≥HKD 30,000 92 (27.5%)

Housing type Public housing 142 (42.4%)
Private housing and others 193 (57.6%)
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3.2. ANOVA

Sequential ANOVA was performed to test the influences of individual demographic
variables on each dimension of plastic tableware reduction engagement (Table 2). Gender
and housing type did not have significant effects on any aspect of engagement in plastic
tableware reduction (p > 0.05), indicating that these factors were not strong predictors of
individual engagement.

Table 2. Sequential ANOVA of the influences of demographic variables on the four dimensions of
plastic reduction engagement.

Independent Variable

Opt-Out
Behavior

Support for
Government

Policy

Support for
Plastic-Free
Restaurants

Price
Sensitivity

F Prob. F Prob. F Prob. F Prob.

Gender 1.604 0.206 0.017 0.895 2.346 0.127 1.132 0.288
Age 1.913 0.127 2.834 0.038 * 2.696 0.046 * 0.772 0.510

Educational level 8.557 0.000 ** 0.425 0.654 4.573 0.011 * 0.800 0.450
Monthly income 3.057 0.029 * 0.924 0.429 0.479 0.697 2.003 0.113

Housing type 3.381 0.067 0.158 0.691 0.793 0.374 0.006 0.939
Order frequency 6.089 0.014 * 8.743 0.003 ** 5.321 0.022 * 2.094 0.149

Opt-out effectiveness 2.732 0.099 0.373 0.542 0.037 0.847 3.889 0.049 *
* Prob. < 0.05; ** Prob. < 0.01.

Age significantly affected support for government policies (F = 2.834, p = 0.038) and
support for plastic-free restaurants (F = 2.696, p = 0.046). The post hoc test indicated that
the age group of 25–34 was less supportive of regulatory measures, and the age group of
35–44 was more likely to order foods from plastic-free restaurants.

Education level exhibited a significant effect on opt-out behavior (F = 8.557, p = 0.000)
and support for plastic-free restaurants (F = 4.573, p = 0.011). The post hoc test indicated
that individuals with secondary education or lower were less likely to opt out of plastic
tableware and order foods from plastic-free restaurants.

Monthly income had a significant effect on opt-out behavior (F = 3.057, p = 0.029).
The post hoc test indicated that individuals who earned less than HKD 19,999 monthly
were less likely to opt out of plastic tableware than those who earned HKD 20,000 or more.
However, income did not significantly impact other engagement dimensions.

Order frequency had a strong effect on multiple aspects of plastic tableware reduction
engagement. It significantly influenced opt-out behavior (F = 6.089, p = 0.014), support
for government policies (F = 8.743, p = 0.003), and support for plastic-free restaurants
(F = 5.321, p = 0.022). The post hoc test indicated that individuals who frequently order
food are more likely to opt out of plastic tableware, support the regulatory measures, and
order foods from plastic-free restaurants.

Opt-out effectiveness significantly influenced price sensitivity (F = 3.889, p = 0.049),
indicating that individuals who have successfully opted out of plastic tableware in past
orders are more price-sensitive to plastic-free alternatives. However, opt-out effectiveness
did not significantly impact other engagement aspects.

Although the above findings provide insights into how demographic factors shape
engagement with plastic tableware reduction initiatives, it is essential to note that conduct-
ing multiple ANOVAs increases the risk of Type I error that results in false positives [46],
as each test is performed independently on different dependent variables. Given these
limitations, Welch’s MANOVA was employed as a more robust statistical approach to
assess the multivariate effects of demographic factors while controlling for the potential
inflation of Type I error.
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3.3. Welch’s MANOVA

Due to violations of variance homogeneity found in Levene’s test, Welch’s MANOVA,
which controls for unequal variances, was applied. Because there are a total of 85 hy-
potheses, Table 3 lists only the significant influences of demographic variables and their
interactions on the overall and individual dimensions of plastic tableware reduction en-
gagement. The results of MANOVA of the main effects of demographic variables on overall
engagement and the between-subject effects of demographic variables on four dimensions
of plastic reduction engagement are listed in Appendices A and B, respectively.

Table 3. Significant main and between-subject effects of demographic variables on overall engagement
in plastic reduction.

Independent
Variable

Dependent
Variable

Wilks’
Lambda F Prob. Partial

η2
Non-

Centrality
Observed

Power Support

Age Overall 0.925 1.982 0.023 * 0.026 20.942 0.879 H2a

Age
Support for
plastic-free
restaurants

-- 2.721 0.045 * 0.026 8.162 0.658 H2d

Educational level Opt-out behavior -- 6.650 0.001 ** 0.042 13.300 0.912 H3b

Opt-out
effectiveness Price sensitivity -- 4.712 0.031 * 0.015 4.712 0.581 H7e

Age × order
frequency Overall 0.910 2.394 0.005 ** 0.031 25.283 0.941 H9a

Age × order
frequency Opt-out behavior -- 4.380 0.005 ** 0.042 13.140 0.870 H9b

Age × order
frequency

Support for
plastic-free
restaurants

-- 5.122 0.002 ** 0.048 15.367 0.920 H9d

Monthly income ×
order frequency

Support for
plastic-free
restaurants

-- 3.133 0.026 * 0.030 9.398 0.726 H11d

Age × opt-out
effectiveness Overall 0.894 2.848 0.001 ** 0.037 30.066 0.975 H14a

Age × opt-out
effectiveness Opt-out behavior -- 5.031 0.002 ** 0.048 15.092 0.915 H14b

Age × opt-out
effectiveness Price sensitivity -- 3.742 0.012 * 0.036 11.227 0.807 H14e

Educational level
× opt-out

effectiveness
Overall 0.946 2.114 0.033 * 0.028 16.915 0.848 H15a

Educational level
× opt-out

effectiveness
Opt-out behavior -- 3.912 0.021 * 0.025 7.824 0.703 H15b

* Prob. < 0.05; ** Prob. < 0.01.

3.3.1. Influences of Demographic Variables on Plastic Tableware Reduction Engagement

Age had a statistically significant main effect on the overall engagement in plastic
tableware reduction (Wilks’ Lambda = 0.925, F = 1.982, p = 0.023, η2 = 0.026). Specifically,
age had a significant effect on support for plastic-free restaurants (F = 2.721, p = 0.045,
η2 = 0.026). Thus, H2a and H2d are accepted. However, age had no significant impacts on
other dimensions of plastic tableware reduction engagement.
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Education and opt-out effectiveness did not significantly influence people’s overall
engagement in plastic tableware reduction. However, education had a significant effect
on opt-out behavior (F = 6.65, p = 0.001, η2 = 0.042). Thus, H3b is accepted. Opt-out
effectiveness had a significant effect on price sensitivity (F = 4.712, p = 0.031, η2 = 0.015).
Thus, H7e is accepted.

Other demographic factors, i.e., gender, education, income, housing, and ordering
frequency, did not significantly influence overall and individual dimensions of people’s
engagement in plastic tableware reduction.

3.3.2. Influences of Interactions on Plastic Tableware Reduction Engagement

Age × order frequency showed a significant interaction effect (Wilks’ Lambda = 0.910,
F = 2.394, p = 0.005, η2 = 0.031) on the overall engagement in plastic tableware reduction.
Thus, H9a is accepted. Specifically, order frequency moderated the influences of age on
opt-out behavior (F = 4.380, p = 0.005, η2 = 0.042), and support for plastic-free restaurants
(F = 5.122, p = 0.002, η2 = 0.048). Thus, H9b and H9d are accepted.

Age × opt-out effectiveness (Wilks’ Lambda = 0.894, F = 2.848, p = 0.001, η2 = 0.037)
showed a significant interaction effect on the overall engagement in plastic tableware
reduction. Thus, H14a is accepted. Specifically, opt-out effectiveness moderated the effect
of age on opt-out behavior (F = 5.01, p = 0.002, η2 = 0.048) and price sensitivity (F = 3.742,
p = 0.012, η2 = 0.036). Thus, H14b and H14e are accepted.

Education × opt-out effectiveness (Wilks’ Lambda = 0.946, F = 2.114, p = 0.033,
η2 = 0.028). Thus, H15a is accepted. Specifically, the moderation of opt-out effective-
ness mainly worked on the effect of education on opt-out behavior (F = 3.912, p = 0.021,
η2 = 0.025). Thus, H15b is accepted.

Although income × order frequency (Wilks’ Lambda = 0.951, F = 1.278, p = 0.226,
η2 = 0.017) did not show a significant main effect on the overall engagement in plastic table-
ware reduction, the interaction significantly affected support for plastic-free restaurants
(F = 3.133, p = 0.026, η2 = 0.030). Thus, H11d is accepted.

Other interactions did not significantly influence overall and individual dimensions
of people’s engagement in plastic tableware reduction.

4. Discussion
4.1. The Effects of Demographic Determinants on the Engagement in Plastic Tableware Reduction

The results of the between-subject test of MANOVA generally align with ANOVA, but
the latter suggested more significant factors than the former. This reflects that MANOVA
effectively controls the potential inflation of Type I error caused by sequential ANOVA.
Furthermore, MANOVA bundles the four dimensions of engagement into a composite
variable that represents the overall measure of engagement. Therefore, the discussion below
is primarily based on MANOVA results, while ANOVA results serve as additional insights.

4.1.1. Overall Engagement

This study demonstrates that demographic factors play varying roles in shaping con-
sumer engagement in plastic tableware reduction. Age emerged as a significant predictor
(Wilks’ Lambda = 0.925, F = 1.982, p = 0.023, η2 = 0.026), with middle-aged individuals
exhibiting higher engagement in opt-out behaviors. This aligns with previous studies
suggesting that middle-aged people are likely to adopt pro-environmental behavior [30].
The differences in pro-environmental behavior may be caused by generational disparities
in lifestyle [47].

There were significant interaction effects of age × order frequency (Wilks’ Lambda = 0.910,
F = 2.394, p = 0.005, η2 = 0.031). The finding aligns with previous studies that found that
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repeated exposure to sustainability decisions moderates the overall engagement in plastic
tableware reduction [32,45]. Additionally, age × opt-out effectiveness (Wilks’ Lambda = 0.894,
F = 2.848, p = 0.001, η2 = 0.037) and education × opt-out effectiveness (Wilks’ Lambda = 0.946,
F = 2.114, p = 0.033, η2 = 0.028) suggest that the success of previous sustainability actions
reinforces future engagement, particularly among middle-aged and highly educated indi-
viduals. This aligns with findings that highly educated consumers tend to have stronger pro-
environmental identities and are more likely to adopt habitual sustainable behaviors [48].
These findings also highlight the importance of institutional support and reliability in
opt-out programs to maintain long-term consumer engagement [10].

4.1.2. Four Dimensions of Engagement

The between-subject effects confirmed that nine factors significantly influenced differ-
ent engagement dimensions. For plastic tableware opt-out behavior, significant predictors
included education (F = 6.650, p = 0.001), education × opt-out effectiveness (F = 3.912,
p = 0.021), age × order frequency (F = 4.380, p = 0.005), and age × opt-out effectiveness
(F = 5.031, p = 0.002). These findings align well with previous research that found that
higher education enhances sustainability awareness and fosters responsible consumption
behaviors [36,48]. Additionally, successful opt-out experiences reinforce continued partici-
pation in sustainability behaviors, supporting habit formation and behavioral reinforcement
theories [10,43].

For support for government policies, none of the demographic or behavioral factors
were significant predictors (p > 0.05), suggesting that support for plastic tableware reduction
policies is widespread across demographic groups and not driven by specific personal
characteristics. This result may indicate that policy acceptance is more influenced by
broader societal norms and public discourse rather than individual-level demographics or
consumption habits [26,49]. Prior research suggests that pro-environmental policy support
is often shaped by political ideology, perceived effectiveness of government intervention,
and media exposure rather than individual demographics alone [50,51].

For support for plastic-free restaurants, age (F = 2.721, p = 0.045), age × order fre-
quency (F = 5.122, p = 0.002), and income × order frequency (F = 3.133, p = 0.026) were
significant predictors. Similar to opt-out behavior, middle-aged individuals demonstrated
stronger preferences for restaurants implementing plastic tableware reduction strategies.
Furthermore, order frequency moderates the influences of age and income on the selection
of restaurants. These findings are supported by previous studies that emphasized the role
of habit formation in promoting plastic-free consumption behaviors [42].

Price sensitivity was affected by opt-out effectiveness (F = 4.712, p = 0.031) and
age × opt-out effectiveness (F = 3.742, p = 0.012). These findings align with previous
studies. Positive past opt-out experiences make individuals more price-sensitive for plastic-
free alternatives. Furthermore, the opt-out effectiveness reinforces the price sensitivity
among middle-aged individuals [52].

4.2. Implications for Theory and Policy

This study adds to the body of knowledge on plastic tableware reduction practices by
highlighting the varying roles of demographic factors and interaction effects in shaping
engagement. While previous studies have extensively examined individual predictors of
pro-environmental behavior [53,54], this research emphasizes the importance of interaction
effects, demonstrating that demographic influences are context-dependent and shaped
by behavioral experiences. The findings suggest that engagement in plastic tableware
reduction should be understood not as a uniform process but as a dynamic interaction
between individual characteristics and situational factors.
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An additional theoretical implication of this study is its contribution to understanding
behavioral patterns. In this study, order frequency and opt-out effectiveness interact
with demographic characteristics to shape sustainability engagement. Although these
moderators did not directly impact overall engagement, they reinforced or discouraged
individuals from responding to plastic tableware reduction efforts in specific contexts.
These findings supplement the existing literature on consumer engagement by highlighting
the role of habitual consumption patterns and past experience in sustainability research.

From a policy perspective, sustainability campaigns should be tailored to different
demographic groups. Since middle-aged individuals exhibit higher engagement, age-
targeted strategies can help mobilize support among younger or less engaged populations.
For example, social marketing initiatives can emphasize convenience or social impact to
better resonate with younger consumers.

Second, ensuring the reliability of opt-out systems is crucial. Food delivery restaurants
and businesses should recognize the consumer experience’s role in fostering sustainability
engagement. Because honoring the opt-out requests can increase consumer trust and drive
long-term commitment to plastic-free alternatives, policymakers should therefore work with
restaurants and food delivery platforms to standardize and enforce opt-out mechanisms.

Third, food delivery applications can play an instrumental role in encouraging sus-
tainable choices. Prior research suggests that nudging, such as pre-selecting sustainable
choices for users, can significantly influence behavior without restricting consumer free-
dom [55]. Implementing default opt-out options for plastic tableware in food delivery apps
could subtly steer consumers toward more sustainable behaviors while allowing them the
flexibility to opt in if necessary. These types of interventions are practical, low-cost, and
supported by behavioral economics research.

Fourth, public awareness campaigns should emphasize habit formation. Given the
interaction between demographic traits and behavioral patterns, it is important to promote
consistent, rewarding sustainability practices, especially among frequent food delivery users.

4.3. Limitations and Recommendations for Future Research

While this study provides valuable insights, it has some limitations. First, the reliance
on self-reported survey data introduces the possibility of social desirability bias, where
respondents may overstate their commitment to sustainability practices [56]. Future research
could incorporate observational or experimental methods to validate self-reported behaviors.

Second, while this study examined a few demographic and behavioral factors af-
fecting plastic tableware reduction engagement, it did not incorporate psychological and
contextual influences, such as environmental concern, social norms, and perceived conve-
nience. Future studies should integrate these variables to provide a more comprehensive
understanding of sustainability engagement. Furthermore, longitudinal studies could also
examine how demographic influences on plastic tableware reduction behaviors evolve over
time and in response to policy changes.

Third, the findings of this study are context-specific and based on the behavior of
Hong Kong residents. The city’s high population density, strong food delivery culture, and
recent policy interventions shape behavioral patterns that may not be generalizable to other
sociocultural contexts. Thus, caution should be exercised in applying these findings to
different geographic or regulatory settings. Future comparative studies across diverse urban
environments are encouraged to validate and extend the applicability of these insights.

Finally, while ANOVA provided valuable insights into individual predictor effects,
it is susceptible to Type I error inflation due to multiple comparisons. The use of Welch’s
MANOVA in this study addressed this limitation by considering the multivariate relation-
ships between demographic factors and plastic tableware reduction engagement. Future
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research should consider alternative methodological approaches, such as structural equa-
tion modeling (SEM), which can offer an integrated analysis of direct and moderating effects.
Nevertheless, the present study employs a combination of ANOVA and MANOVA to allow
for a detailed stepwise examination of how individual variables and their interactions
influence different aspects of engagement. This approach offers clarity in understanding
specific relationships that might be masked in the SEM model.

5. Methodology
5.1. Instruments

This study employs a quantitative approach to investigate the factors influencing
engagement in plastic tableware reduction using an online self-administered question-
naire survey.

The questionnaire design was informed by a panel discussion comprising government
officers, academics, green groups, and NGO representatives, who provided expert insights
into plastic tableware reduction engagement. The draft questionnaire was circulated among
panel members and revised based on their feedback. A pilot study of 15 respondents
was conducted to identify the ambiguous wordings of the questionnaire, and then the
questionnaire was revised to enhance face and content validity [57].

The finalized questionnaire was structured into three sections. The first section mea-
sured engagement in plastic tableware reduction across four dimensions:

• Plastic tableware opt-out behavior: “How often do you choose to opt out of plastic
tableware when ordering takeaway or delivery foods?” (a 5-point Likert scale from
1 (never) to 5 (always)).

• Support for government policy: “To what extent do you agree with the statement:
‘I support the government policy prohibiting restaurants from providing dispos-
able plastic tableware for free.’” (a 7-point Likert scale from 1 (strongly disagree) to
7 (strongly agree)).

• Support for plastic-free restaurants: “To what extent do you agree with the state-
ment: ‘I prefer to order takeaway or delivery foods from restaurants that have
adopted plastic-free tableware.’” (a 7-point Likert scale from 1 (strongly disagree) to
7 (strongly agree)).

• Price sensitivity of plastic-free takeaways: “What is the minimum discount that would
encourage you to choose plastic-free takeaway or delivery?” (open-ended response
indicating the amount of money).

The second section measured order frequency and opt-out effectiveness:

• Order frequency: “On average, how many times per week do you order takeaway
or delivery food?” (open-ended response; respondents ordering ≤ 1 time per week
were classified as infrequent consumers, while those ordering ≥ 1 time per week were
classified as frequent consumers).

• Opt-out effectiveness: “When you opt out of plastic tableware, how effective is it?”
(ineffective/effective).

The third section collected demographic information from respondents, including
the following:

• Gender (male/female).
• Age (15–24/24–34/35–44/45 or older).
• Education level (secondary or below/post-secondary diploma or certificate/college,

university, or post-graduate).
• Monthly income (less than HKD 9999/HKD 10,000–19,999/HKD 20,000–29,999/HKD

30,000 or more).
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• Housing type (public housing/private housing and others).

5.2. Data Collection and Sample

Data were collected through an online self-administered questionnaire, which was
distributed via the website of a local green group promoting waste reduction, social media
platforms, and email invitations. The decision to conduct the survey online was based on
the efficiency of reaching a broad population in Hong Kong, where internet penetration is
high. Given that food delivery consumption is frequently facilitated through mobile apps
and online platforms, an online survey aligns well with the study’s target population.

The research population comprised Hong Kong residents aged 15 and above who had
ordered food via takeout or delivery at least once within the past year. This target group was
selected because they are the primary users of food delivery services and, therefore, the most
relevant consumers in relation to single-use plastic tableware usage. The age threshold of 15
years was chosen because individuals in this age group are capable of making independent
consumption choices. To ensure the relevance of responses, a screening question was included
at the beginning of the survey: “In the past year, have you ordered food via takeout or
delivery?” Respondents who answered “no” were excluded from the study.

A purposive sampling approach was employed to ensure that participants were
familiar with the topic and could provide relevant insights into plastic tableware opt-out
behavior [58]. The final sample consisted of 355 valid responses, which is sufficient to
support meaningful multivariate analysis [59]. Furthermore, 20 to 30 participants per group
for comparison are required for detecting moderate effect sizes (i.e., η2 > 0.025) in factorial
designs [60]. The observed power values in our MANOVA tests (reported in Section 4.3)
confirm the sufficiency of this sample for detecting both main and interaction effects.

Ethical approval was obtained before data collection, ensuring adherence to research
ethics guidelines. Participants were informed about the voluntary nature of the study
and provided informed consent before participation. The questionnaire did not collect
personally identifiable information, ensuring anonymity and confidentiality. Respondents
were allowed to withdraw from the questionnaire at any moment.

5.3. Statistical Analysis

Before conducting the main statistical analyses, data cleaning and screening included
checking for missing values, assessing the normality of variables, and ensuring the suitabil-
ity of data for statistical modeling. Levene’s test tested the homogeneity of variances to
ensure the appropriate selection of parametric tests.

At the first level of analysis, sequential ANOVA was performed to assess the impact
of individual independent variables on each dependent variable. This allowed for an initial
understanding of how demographic and behavioral factors separately influence the four
dimensions of engagement in plastic tableware reduction.

At the second level of analysis, MANOVA was performed to assess the multivariate
effects of independent and moderating variables on the four dimensions of engagement.
Interaction effects were analyzed to determine whether order frequency and opt-out ef-
fectiveness moderated the relationships between demographic variables and engagement
outcomes. The above sequential ANOVA and MANOVA were performed using IBM SPSS
version 26.0.

6. Conclusions
This study provides a novel and comprehensive examination of consumer engagement

in plastic tableware reduction by integrating demographic and behavioral determinants
into a multidimensional framework. Unlike previous research that has primarily focused on
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policy effectiveness or consumer attitudes in isolation, this study advances the understand-
ing of how demographic characteristics, habitual consumption patterns, and past opt-out
experiences interact to shape engagement behaviors. By employing a MANOVA-based
analytical approach, this research uniquely captures the complexity of plastic tableware
reduction engagement, demonstrating that consumer engagement in sustainability efforts
is shaped by a combination of demographic and behavioral factors, with order frequency
and opt-out effectiveness playing a critical role in moderating these relationships.

Importantly, this study is grounded in the unique urban context of Hong Kong, where
the prevalence of food delivery services and government-led plastic waste initiatives
provide a distinctive backdrop for examining sustainable behavior. The findings reflect
behavioral patterns specific to this setting, such as high-frequency ordering and consumer
sensitivity to opt-out effectiveness, which may not directly apply to rural or less densely
populated regions. Nonetheless, the methodological framework and analytical approach
presented in this study offer valuable tools for analyzing consumer engagement in other
metropolitan areas facing similar waste reduction challenges.

This study supplements the existing literature by offering empirical evidence on how
demographic factors influence engagement in plastic tableware reduction and how behav-
ioral factors, such as order frequency and opt-out effectiveness, shape these relationships.
The findings highlight the need for further research into the underlying mechanisms that
drive sustainable behaviors and the conditions under which individuals are more likely
to engage in plastic tableware reduction efforts. Future studies should explore additional
psychological and contextual variables that further explain consumer engagement in sus-
tainability initiatives, and consider how transferability may be shaped by institutional,
cultural, and infrastructural differences across settings.
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Appendix A

Table A1. MANOVA of the main effects of demographic variables on overall engagement in plas-
tic reduction.

Independent Variable Wilks’
Lambda F Prob. Partial

η2

Non-
Centrality
Parameter

Observed
Power Decision

Gender 0.985 1.109 0.352 0.015 4.438 0.348 Reject H1a
Age 0.925 1.982 0.023 * 0.026 20.942 0.879 Accept H2a

Educational level 0.951 1.891 0.059 0.025 15.129 0.797 Reject H3a
Monthly income 0.966 0.874 0.574 0.012 9.240 0.460 Reject H4a

Housing type 0.991 0.643 0.632 0.009 2.571 0.209 Reject H5a
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Table A1. Cont.

Independent Variable Wilks’
Lambda F Prob. Partial

η2

Non-
Centrality
Parameter

Observed
Power Decision

Order frequency 0.992 0.602 0.662 0.008 2.406 0.198 Reject H6a
Opt-out effectiveness 0.969 2.357 0.054 0.031 9.426 0.679 Reject H7a

Gender × order frequency 0.981 1.451 0.217 0.019 5.803 0.449 Reject H8a
Age × order frequency 0.910 2.394 0.005 ** 0.031 25.283 0.941 Accept H9a

Educational level × order frequency 0.977 0.882 0.532 0.012 7.053 0.415 Reject H10a
Monthly income × order frequency 0.946 1.411 0.155 0.018 14.916 0.714 Reject H11a

Housing type × order frequency 0.986 1.029 0.392 0.014 4.118 0.324 Reject H12a
Gender × opt-out effectiveness 0.988 0.871 0.482 0.012 3.485 0.277 Reject H13a

Age × opt-out effectiveness 0.894 2.848 0.001 ** 0.037 30.066 0.975 Accept H14a
Educational level × opt-out effectiveness 0.946 2.114 0.033 * 0.028 16.915 0.848 Accept H15a
Monthly income × opt-out effectiveness 0.951 1.278 0.226 0.017 13.506 0.659 Reject H16a

Housing type × opt-out effectiveness 0.012 0.879 0.477 0.012 3.516 0.279 Reject H17a

* Prob. < 0.05; ** Prob. < 0.01.

Appendix B

Table A2. MANOVA of the between-subject effects of demographic variables on four dimensions of
plastic reduction engagement.

Independent
Variable Dependent Variable F Prob. Partial

η2

Non-
Centrality
Parameter

Observed
Power Decision

Gender

Opt-out behavior 1.703 0.193 0.006 1.703 0.255 Reject H1b
Support for government policy 0.123 0.726 0.000 0.123 0.064 Reject H1c

Support for plastic-free restaurants 1.895 0.170 0.006 1.895 0.279 Reject H1d
Price sensitivity 0.822 0.365 0.003 0.822 0.148 Reject H1e

Age

Opt-out behavior 2.439 0.065 0.024 7.317 0.605 Reject H2b
Support for government policy 2.014 0.112 0.020 6.041 0.515 Reject H2c

Support for plastic-free restaurants 2.721 0.045 * 0.026 8.162 0.658 Accept H2d
Price sensitivity 1.337 0.263 0.013 4.010 0.355 Reject H2e

Educational
level

Opt-out behavior 6.650 0.001 ** 0.042 13.300 0.912 Accept H3b
Support for government policy 0.983 0.375 0.006 1.966 0.220 Reject H3c

Support for plastic-free restaurants 1.603 0.203 0.011 3.206 0.338 Reject H3d
Price sensitivity 0.276 0.759 0.002 0.553 0.094 Reject H3e

Monthly income

Opt-out behavior 0.743 0.527 0.007 2.230 0.209 Reject H4b
Support for government policy 0.279 0.840 0.003 0.838 0.103 Reject H4c

Support for plastic-free restaurants 0.667 0.573 0.007 2.000 0.190 Reject H4d
Price sensitivity 1.099 0.350 0.011 3.296 0.296 Reject H4e

Housing type

Opt-out behavior 1.778 0.183 0.006 1.778 0.265 Reject H5b
Support for government policy 0.002 0.966 0.000 0.002 0.050 Reject H5c

Support for plastic-free restaurants 0.406 0.524 0.001 0.406 0.097 Reject H5d
Price sensitivity 0.192 0.661 0.001 0.192 0.072 Reject H5e

Order frequency

Opt-out behavior 0.334 0.564 0.001 0.334 0.089 Reject H6b
Support for government policy 2.270 0.133 0.007 2.270 0.324 Reject H6c

Support for plastic-free restaurants 0.988 0.321 0.003 0.988 0.168 Reject H6d
Price sensitivity 0.337 0.562 0.001 0.337 0.089 Reject H6e

Opt-out
effectiveness

Opt-out behavior 3.685 0.056 0.012 3.685 0.482 Reject H7b
Support for government policy 0.016 0.900 0.000 0.016 0.052 Reject H7c

Support for plastic-free restaurants 2.575 0.110 0.008 2.575 0.360 Reject H7d
Price sensitivity 4.712 0.031 * 0.015 4.712 0.581 Accept H7e

Gender ×
order frequency

Opt-out behavior 1.777 0.183 0.006 1.777 0.265 Reject H8b
Support for government policy 0.008 0.928 0.000 0.008 0.051 Reject H8c

Support for plastic-free restaurants 0.049 0.825 0.000 0.049 0.056 Reject H8d
Price sensitivity 2.568 0.110 0.008 2.568 0.359 Reject H8e
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Table A2. Cont.

Independent
Variable Dependent Variable F Prob. Partial

η2

Non-
Centrality
Parameter

Observed
Power Decision

Age ×
order

frequency

Opt-out behavior 4.380 0.005 ** 0.042 13.140 0.870 Accept H9b
Support for government policy 2.185 0.090 0.021 6.554 0.553 Reject H9c

Support for plastic-free restaurants 5.122 0.002 ** 0.048 15.367 0.920 Accept H9d
Price sensitivity 0.340 0.797 0.003 1.019 0.116 Reject H9e

Educational
level × order

frequency

Opt-out behavior 2.171 0.116 0.014 4.342 0.443 Reject H10b
Support for government policy 0.605 0.547 0.004 1.210 0.151 Reject H10c

Support for plastic-free restaurants 1.459 0.234 0.010 2.918 0.311 Reject H10d
Price sensitivity 1.017 0.363 0.007 2.034 0.227 Reject H10e

Monthly income
× order

frequency

Opt-out behavior 1.047 0.372 0.010 3.141 0.283 Reject H11b
Support for government policy 1.691 0.169 0.017 5.074 0.441 Reject H11c

Support for plastic-free restaurants 3.133 0.026 * 0.030 9.398 0.726 Accept H11d
Price sensitivity 0.812 0.488 0.008 2.435 0.225 Reject H11e

Housing type ×
order frequency

Opt-out behavior 0.396 0.530 0.001 0.396 0.096 Reject H12b
Support for government policy 0.085 0.771 0.000 0.085 0.060 Reject H12c

Support for plastic-free restaurants 3.069 0.081 0.010 3.069 0.416 Reject H12d
Price sensitivity 0.125 0.724 0.000 0.125 0.064 Reject H12e

Gender ×
opt-out

effectiveness

Opt-out behavior 0.805 0.370 0.003 0.805 0.145 Reject H13b
Support for government policy 0.170 0.681 0.001 0.170 0.070 Reject H13c

Support for plastic-free restaurants 0.642 0.424 0.002 0.642 0.126 Reject H13d
Price sensitivity 0.937 0.334 0.003 0.937 0.162 Reject H13e

Age ×
opt-out

effectiveness

Opt-out behavior 5.031 0.002 ** 0.048 15.092 0.915 Accept H14b
Support for government policy 0.173 0.914 0.002 0.520 0.082 Reject H14c

Support for plastic-free restaurants 2.605 0.052 0.025 7.816 0.636 Reject H14d
Price sensitivity 3.742 0.012 * 0.036 11.227 0.807 Accept H14e

Educational
level × opt-out

effectiveness

Opt-out behavior 3.912 0.021 * 0.025 7.824 0.703 Accept H15b
Support for government policy 0.358 0.699 0.002 0.716 0.107 Reject H15c

Support for plastic-free restaurants 2.827 0.061 0.018 5.653 0.553 Reject H15d
Price sensitivity 1.273 0.281 0.008 2.547 0.276 Reject H15e

Monthly income
× opt-out

effectiveness

Opt-out behavior 0.852 0.466 0.008 2.557 0.235 Reject H16b
Support for government policy 1.979 0.117 0.019 5.937 0.508 Reject H16c

Support for plastic-free restaurants 1.696 0.168 0.017 5.088 0.442 Reject H16d
Price sensitivity 0.647 0.585 0.006 1.941 0.185 Reject H16e

Housing type ×
opt-out

effectiveness

Opt-out behavior 2.590 0.109 0.009 2.590 0.361 Reject H17b
Support for government policy 2.239 0.136 0.007 2.239 0.320 Reject H17c

Support for plastic-free restaurants 1.197 0.275 0.004 1.197 0.193 Reject H17d
Price sensitivity 0.054 0.816 0.000 0.054 0.056 Reject H17e

* Prob. < 0.05; ** Prob. < 0.01.
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