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Abstract: To tackle the plastic problem, the worldwide campaign ‘Plastic Free July’ aims at encouraging
people to reduce single-use plastics during the month of July. To get people started with new
behavior patterns, so-called ‘windows of opportunity’—periods where people become open for new
experiences—are expected to matter. Therefore, the current study evaluated if an arbitrary month
that is framed as an opportunity for change can interrupt people in their daily routines and reduce
plastic consumption. An online survey (n = 509) with repeated measures (n = 366) was conducted
including one experimental and one control group. The experimental group was invited to reduce
their single-use plastic consumption during July in line with the ‘Plastic Free July’ campaign. Results
revealed that, in this action period, single-use plastic consumption was slightly but significantly lower
in the experimental than in the control group, which did not receive any information about ‘Plastic
Free July’. The campaign seemed to be more effective for participants with low pro-environmental
identity. Path analysis revealed that plastic consumption (prior to the intervention) was significantly
predicted by perceived difficulty, habits, and pro-environmental identity. Policy support was
predicted by problem awareness, pro-environmental identity and perceived barriers. We conclude
with recommendations for plastic-free purchase and policy support.
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1. Introduction

In our affluent western society, we are facing an era of overconsumption [1], which is defined
as the ‘excessive use of goods and services’ [2] (p. 28). Consumers can experience almost endless
autonomy in shopping facilities, since a wide range of products are available to them. However,
this range of products comes at the cost of huge environmental challenges along the whole product
chain, from an intensive use of resources in the production process to waste from products that are no
longer used. These side effects of overconsumption have increased citizens’ awareness about plastic
pollution as a predominant concern in the current debate of global environmental issues. In the last
decades, the yearly production rate of plastic has reached almost 360 million tons [3]. It is estimated
that, of the plastic waste ever generated, only 9% has been recycled [4], and 4.8 to 12.7 million tons end
up in sea annually [5]. Thus, plastic particles can now be found even in remote areas of the world as
well as in human bodies [6,7]. In particular, many different wildlife species suffers as animals die of
entanglement and ingestion [7–9]. Economic costs are estimated at up to $33,000 per ton of marine
plastic per year [10].
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In the last century, plastic has performed a triumph in manifold areas, making it ubiquitous in
our daily life. However, as plastic is especially valued for its robustness, its long living character
turns out to be the difficulty when it ends up in the ecosystem and stays there as waste for a long
time. The current concern mainly focusses on single-use plastics with a short useful life and a fast,
subsequent disposal. Single-use plastic objects mainly constitute packaging material, which causes
one third of the global plastic production [3]. Packaging provides several functions, such as protection
of food quality or attraction of consumers [11]. As a growing concern about plastic pollution in
society is registered [12], alternatives to plastic bags, packaging, or plastic bottles are under discussion.
The European Union has adopted a directive on the use of single-use plastics [13], and many nonprofit
organizations have started campaigns to reduce the amount of plastics [14,15]. However, campaigns
for a broad audience aiming at encouraging people to change their plastic consumption are rare
and mostly not evaluated [15]—a gap in literature that we seek to fill with the present research.

In the following section, we will describe the theoretical framework on which our research builds.
We begin with delineating prominent theories of environmental behavior that have inspired our
framework and mention the constructs we have selected as part of that framework. Subsequently,
we elaborate on these constructs, explain in depth the reasons for their selection and combination,
and translate these reasons into hypotheses that our research sought to test. Next, we explain
the application of the integrative theoretical framework to plastic consumption and policy support,
the two outcomes we investigated. Finally, we provide an overview of the study we performed for
testing the hypotheses.

1.1. Integrative Theoretical Framework

The current socioscientific research discusses a number of different drivers to encourage
pro-environmental behavior [16] and suggests that multiple factors determine behavior change [17].
These factors are embedded in different theories and research traditions. We selected those factors
from these theories and research traditions for an integrative theoretical framework that were found to
be particularly effective in previous studies addressing pro-environmental behavior.

1.1.1. Rational Choice Model

A prominent approach to explain behavior change is rooted in rational choice theories [18],
by which people are expected to weigh the costs and benefits of their behavior. This approach is
represented by the theory of planned behavior (TPB) [19]. In line with this approach, our theoretical
framework and study considered perceived difficulties and barriers as predictors of single plastic use.
However, from a rational point of view, individuals do not always have greater benefit from showing
pro-environmental behavior. Positive consequences of pro-environmental behavior are often delayed
in time and space and might only take effect when it is collectively implemented. Nevertheless, people
do act environmentally friendly. There is growing evidence that people do not only maximize rational
criteria in their ecological behavior but also take moral considerations into account in their decision
processes [20,21].

1.1.2. Moral Choice Model

Therefore, several researchers have proposed to expand the rational choice model with
moral and normative factors [22], including the consideration of positive outcomes for others
and the natural environment per se rather than oneself [23]. In line with this reasoning, our theoretical
framework and study considered problem awareness and pro-environmental identity as predictors of
pro-environmental behavior.

1.1.3. Habit Model

Beyond rational and moral choices, people also act in a more unconscious manner following their
habits [24]. Habits are automatic behavior sequences that are often exercised without consciousness [25].
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In fact, one main barrier that hinders people to try new behavior and should therefore be addressed in
campaigns is their habits [26]. In the context of plastic use, habits were shown to be a key factor that
influences plastic consumption [14]. Accordingly, our theoretical framework and study considered
habits as predictors of pro-environmental behavior. To interrupt habits, periods of change in peoples’
lives (e.g., moving to another city) were found to ease the establishment of new behavior [27]. However,
these phases are rare and may differ in their intensity. Less intense phases of change, such as
Lent [28], are understudied with regard to their potential of changing consumer behavior. Arbitrary
periods, if appropriately framed as phases of change, might also work as a ‘window of opportunity’
where people change their consumption behavior. Accordingly, our theoretical framework and study
considered such an arbitrary ‘window of opportunity’.

1.2. Constructs of the Integrative Theoretical Framework and Expected Effects on Pro-Environmental Behavior

1.2.1. Rational Choice Construct: Perceived Difficulty

Perceived difficulty of a target behavior is an important predictor for behavioral change. External
circumstances influence how easy or difficult it is for people to act environmentally friendly. Having a
bus stop in front of one’s door makes it easier to take public transportation, and having a zero-waste
shop within manageable distance makes it easier to reduce plastic consumption. In his prominent
theory of planned behavior, Ajzen [19] introduced the construct of perceived behavior control, which
was a strong predictor for intention and behavior in meta-analyses [29,30]. According to Ajzen’s
original studies, perceived behavior control includes two subdimensions: the controllability over
the performance of a certain behavior (How much control do I have?) and the perceived difficulty
(How difficult is it for me to show this behavior?). In many studies, these subdimensions are mixed.
However, Chan and Fishbein [31] showed that one might perceive a behavior as difficult but still feel to
be in control of showing it (and vice versa). In a study by Cheung, Chan, and Wong [32], for example,
perceived difficulty significantly predicted recycling intention, whereas perceived controllability did not.
Thus, in this study we concentrated on perceived difficulty only and proposed the following hypothesis:

H1a: Perceived difficulty is negatively related to pro-environmental behavior.

1.2.2. Rational Choice Construct: Perceived Barriers

Perceived barriers are also an important variable that determines behavioral change. Although
many people show a high willingness to act environmentally friendly, consumers in the western world
have made slow progress in changing their behavior toward a more sustainable way [33]. Barriers that
are objectively or subjectively beyond an individuals’ control can prevent people from acting according
to their normative standards, apart from psychological processes such as habits [34]. Perceived barriers
and perceived difficulty are closely linked. Someone who perceives many barriers is more likely to
evaluate his or her behavior as difficult. According to Schultz [16], barriers can be either structural
(e.g., lack of plastic-free alternatives) or personal (e.g., lack of individual resources such as money or
time). Both can paralyze pro-environmental behavior [33]. Therefore, we propose:

H1b: Perceived barriers are negatively related to pro-environmental behavior.

1.2.3. Moral Choice Construct: Pro-Environmental Identity

It is more likely to show pro-environmental behavior if someone considers him- or herself as
an environmentally friendly person, and thus has a strong pro-environmental identity. Considering
positive outcomes for others (or the environment) rather than oneself seems to motivate people to act
environmentally friendly. For example, moral considerations were a predictor to buy products with an
ecological label [35]. The crucial role of morality as a motivator for pro-environmental behavior was
explained by people’s aspiration to maintain a positive self-concept or identity [36,37]. According to
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Rise, Sheeran, and Hukkelberg [38], the self-concept or self-identity refers to individuals’ perception
of relevant attributes they possess. These attributes, in turn, reflect behaviors they prefer. People
with strong pro-environmental identities try to be ‘green rather than greedy’ [39] (p. 1) and seek
self-consistency by ensuring that their actions are in line with their elevated ecological standards [40–42].
Pro-environmental identity has been found to be predictive of pro-environmental behavior in different
domains, such as sustainable consumption [43,44], carbon-offset [44], environmental activism [45],
or recycling [46,47]. According to this, we propose:

H1c: Pro-environmental identity is positively related to pro-environmental behavior.

1.2.4. Moral Choice Construct: Problem Awareness

The fundament for consciously acting environmentally friendly is to be aware of ecological
problems. According to the norm activation model (NAM, [23]) problem awareness can be defined as
the perceived or anticipated violation of a normative standard. Problem awareness activates a sense of
obligation to protect, affirm, and re-establish the violated or threatened standard. The model predicts
that threats to or violations of ecological standards motivate pro-environmental behavior (see also [48]).
In line with this prediction, a study by Whitmarsh, Capstick, and Nash [49] found environmental
problem awareness to explain differences in willingness to reduce consumption between different
countries. Therefore, we propose:

H1d: Problem awareness is positively related to pro-environmental behavior.

1.2.5. Habits

Habits are helpful in our daily life. They support us in overcoming the day without taking a
decision in every little situation, weighing all advantages and disadvantages. However, when behavior
change is pursued they can become an obstacle, as getting rid of a daily routine is very challenging [50].
In previous studies, habits were good predictors for pro-environmental behavior even beyond TPB
and NAM [24,51,52]. In a meta-analysis reviewing pro-environmental behavior, habits have been
emphasized as a key factor that should be incorporated in every comprehensive model [22]. Therefore,
we propose:

H1e: Habits are negatively related to pro-environmental behavior.

1.2.6. Habit Change During ‘Windows of Opportunity’

By definition, habits are characterized as recurring, automatic, and unconscious reaction on
stable circumstances [25,53–55], and these stable circumstances are the decisive point when aiming
to encourage behavior change (e.g., for environmental reason). A range of studies has shown that
change of circumstances can give the impulse to break old and form new habits. For example, people
who were forced by a construction site to change from car to bus were more often using the bus
afterwards [56]. The same was found when Copenhagen car owners got a free month travel card:
They increased their commuting by public transportation and an effect remained even five months
later. The intervention was in particular effective when people had positive experiences with using
public transportation [57]. Furthermore, it was shown that intervention for behavior change was most
effective when people were in a phase of change anyway, like moving to another city or having a child.
Promoting sustainable behavior was thus more effective when the target group consisted of people
who recently moved [58]. Relocation was also a good phase to change travel-mode choices and reduce
car travels [27,59–62]. Some other studies have focused on life-cycle-events [54,63,64] or workplace
relocation [65]. Even the fasting period has proven a good phase to reduce plastic consumption [28].

A prominent approach to explain this phenomenon is the habit discontinuity hypothesis [62,65].
It points to the destabilization of causal links between context cues and a behavioral response and thus
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provides an opportunity to break old habits and learn new ones. These phases are also called ‘windows
of opportunity’ [54,66]. Interventions presented in these phases are expected to be particularly
effective [67]. Based on the theoretical considerations above, we postulate:

H2: The creation and dissemination of campaigns based on a ‘window of opportunity’ are positively related to
pro-environmental behavior.

1.3. Application of the Integrative Theoretical Framework to Plastic Consumption and Policy Support

A wide range of specific pro-environmental behaviors like mobility behavior [24], sustainable
food consumption [68], or recycling [69] was examined so far. Despite a variety of studies on recycling,
the reduction of plastic consumption as waste-related pro-environmental behavior has been addressed
in very few studies only [14]. To fill this gap, we applied the proposed integrative theoretical model
to plastic consumption and conducted a study to examine what encourages people to reduce their
single-use plastic consumption in daily life.

In order to achieve an environmental goal, people can either change their individual behavior
in the private sphere, such as by consumption, or they can engage in changes in the public sphere,
e.g., by supporting political measures [70]. In a paper about consumer policy, Thøgersen emphasized
that ‘What matters is what large groups of consumers do’ [33] (p. 145). Policy has the opportunity to
empower consumers to change towards a sustainable lifestyle [66] and play a critical role in tackling
environmental problems [71]. By offering information (e.g., eco-labelling) and removing structural
barriers, consumers can be encouraged to make informed choices and implement their choices more
easily. Pro-environmental behavior thus becomes less dependent of consumers’ good will [66].

With regard to plastic pollution, only few studies have evaluated the effectiveness of policy
measures in bringing about considerable change [72]. All over the world, governments have taken
measures to reduce plastic with a particular focus on plastic bags, either with bans or economic
instruments such as fees, levies, or taxes [73]. The implementation of a plastic bag levy (0.15€) in
Ireland in 2002, for example, reduced the national plastic bag use by up to 90% [72]. While bans are
obviously most effective looking at the outcome, they might be not feasible in every context and might
provoke unintended reactions (e.g., reactance to regulation or use of even worse alternatives from an
environmental outcome perspective) [14]. Thus, examining policy support and its predictors is crucial
to encourage a reduction of plastic waste.

1.4. The Present Study

Responding to several research gaps, the present study pursued three related and novel research
goals. First, our study will make a contribution to the literature by combining strong predictors of
pro-environmental behavior and applying these predictors to the new field of plastic consumption.
For this purpose, we propose a new framework which integrates constructs from prominent theories
of pro-environmental behavior while simultaneously limiting the number of variables to an efficient
minimum. The framework we propose combines constructs of rational choice theories (i.e., perceived
difficulty, perceived barriers) and moral choice theories (i.e., pro-environmental identity, problem
awareness) with habits and theories of habit change during ‘windows of opportunity.’ Including these
constructs in a single study allows estimating their unique and joint effects on plastic consumption in a
multivariate regression model.

Second, in order to explore whether the effects of the psychological predictors on plastic
consumption can be generalized on public sphere behavior, we repeated the regression model for
plastic consumption using policy support as a second outcome variable. Thus, the proposed hypotheses
were tested for two forms of pro-environmental behavior: plastic consumption and policy support.

Third, the present study tested if opening a ‘window of opportunity’ for habit change will reduce
plastic consumption and moderate the impact of variables from the integrative framework. For this
purpose, we made use of the campaign ‘Plastic Free July’ (PFJ) (https://www.plasticfreejuly.org/). Started

https://www.plasticfreejuly.org/
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in Australia in 2011, this worldwide campaign encourages individuals from civil society to reduce
single-use plastics during the month of July. We conducted an online survey with repeated measures
(before and in July) including one experimental and one control group. According to the ‘Plastic
Free July’, the experimental group was invited to reduce their single-use plastic consumption in July
while the control group did not receive this invitation. In order to explore whether the effects of
the psychological predictors on plastic consumption generalize across the two experimental groups or
else vary across group membership, we tested group membership as a moderator of all predictors by
including the relevant product terms in the regression model.

2. Materials and Methods

2.1. Sample

Participants were recruited via SoSciPanel, an open noncommercial survey portal where people
can register for free to take part in scientific surveys [74]. As incentives, participants could win shopping
vouchers in a lottery. Before July 2019, 509 participants of the German population completed an
online survey and were randomly allocated to an experimental and a control group. The experimental
group was comprised of 252 participants, and the control group contained 257. At the end of July,
participants were asked to take part in a second survey. Three hundred and sixty-six participants filled
out the second survey (72%). Table 1 presents sociodemographic information for the experimental
and the control groups in both surveys before and at the end of July. The experimental and the control
groups did not differ in their sociodemographic characteristics.

Table 1. Sociodemographic data for the experimental and control group before (n1 = 509) and at the
end of July (n2 = 366).

Experimental Group
(n1 = 252, n2 = 179)

Control Group
(n1 = 257, n2 = 187) Group Comparison

Age M1 = 42.85 (SD1 = 15.83)
M2 = 43.77 (SD2 = 15.75)

M1 = 43.65 (SD1 = 16.00)
M2 = 44.81 (SD2 = 16.42)

t1 (506) = −0.56, p = 0.57
t2 (363) = −0.62, p = 0.54

Gender t1: 58% female
t2: 56% female

t1: 57% female
t2: 58% female

F1 (1,507) = 0.11, p = 0.74
F2 (1,364) = 0.37, p = 0.54

Education

t1: 66% university degree
25% high school

t2: 68% university degree
24% high school

t1: 65% university degree
23% high school

t2: 67% university degree
33% high school

F1 (1,507) = 0.70, p = 0.40
F2 (1,364) = 0.16, p = 0.69

Household size M1 = 2.38 (SD1 = 1.44)
M2 = 2.40 (SD2 = 1.39)

M1 = 2.26 (SD1 = 1.16)
M2 = 2.14 (SD2 = 1.09)

t1 (507) = 1.03, p = 0.30
t2 (364) = 1.93, p = 0.05

City t1: 44% large city
t2: 44% large city

t1: 51% large city
t2: 52% large city

F1 (1,364) = 0.82, p = 0.37
F2 (1,364) = 1.33, p = 0.25

Holiday plans for July t1: 22% yes
t2: 21% yes

t1: 25% yes
t2: 26% yes

F1 (1,364) = 0.67, p = 0.41
F2 (1,364) = 1.25, p = 0.27

2.2. Procedure and Intervention

All participants gave their informed consent for inclusion before they participated in the study.
The study was conducted in accordance with ethical standards. In order to explore changes in behavior,
two surveys (before and at the end of July) were scheduled. In the first survey, participants were
randomly divided into an experimental and a control group. The control group filled out the survey
without any further information. The experimental group received information about the campaign
‘Plastic Free July’ and problems of plastic pollution. They were informed that, since 2011, millions of
people take part in the challenge to reduce single-use plastic during the month of July. It was pointed
out that one-third of the global plastic production can be traced back to packaging, and plastic waste
in the environment can harm wildlife and pollute beaches. Participants were invited to participate
in the challenge of reducing single-use plastic consumption in July. In a second step, participants
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received ten pieces of advice on how to reduce plastic consumption presented with photos (e.g., taking
a bag or rucksack, buying milk or yoghurt in a glass container). Participants could then rate if they
were willing to put the advice into practice in July (yes, maybe, no) or if they were doing it already.
Furthermore, their intention to participate was measured by approval to the statement ‘I plan to reduce
my plastic consumption in July’ on a five-point Likert scale (from 1—‘strongly disagree’ to 5—‘strongly
agree’). The intention to participate in the challenge to reduce single-use plastic consumption in July
was M = 3.49 (SD = 1.07).

2.3. Manipulation Check

In the second survey at the end of July, a manipulation check was included. The statement ‘For me,
July was a good opportunity to try new plastic-free alternatives’ was rated on a five-point Likert scale
(from 1—‘strongly disagree’ to 5—‘strongly agree’). It should explore if people perceived the month of
July as a special month, according to the idea that a ‘window of opportunity’ can break old habits.
People in the experimental group did not perceive July as a more special month, as pairwise-t-test
showed no difference in perceptions between the experimental and control groups (t(364) = −0.255,
p = 0.80, dCoh = 0.025, ME = 2.26, MC = 2.29). However, those who perceived July as a good opportunity
for plastic-free consumption also stated to have consumed less plastic in July (r = −0.29). Furthermore,
to check if participants were familiar with the concept of PFJ, they were asked if they had heard about
it before; 95% of the control group had never heard about the campaign of PFJ before.

2.4. Measures

All items of both surveys can be found in the Appendix A. In both surveys, participants completed
a questionnaire about plastic consumption. In the first survey before July only, they filled out further
questions about habits, perceived difficulty, pro-environmental identity, and problem awareness.
In the second survey at the end of July, participants filled out further questions about policy support
and perceived barriers. The separation of constructs was made to shorten each survey.

2.4.1. Plastic Consumption

Plastic consumption was measured in two surveys, before and at the end of July. Participants were
presented with ten categories for daily consumer goods (e.g., fruits and vegetables, fresh products,
dry products) and were asked which of these products they had consumed during the last week.
To make retrieval easier, for all selected products, up to five items (e.g., bread or cake for pastries)
were presented as subcategories and participants had to rate if they had consumed it with plastic
packaging (1—‘all without plastic,’ 2—‘partially in plastic,’ 3—‘all with plastic’ or ‘not bought at all’).
For the general score, items with the rating ‘not purchased at all’ were excluded and a mean score of all
remaining items was calculated (α1 = 0.66, α2= 0.69).

2.4.2. Policy Support

Support for different policy steps (e.g., ban or tax of single-use plastic products, deposit system
for to-go packaging) was assessed using five-point Likert scales (from 1—‘strongly disagree’ to
5—‘strongly agree’). A mean score over all items was calculated (α = 0.78). Using the same response
scale, one further item asked if political measures would limit personal freedom.

2.4.3. Perceived Difficulty

The same product categories as in the general measure of plastic consumption were used to
examine the perceived difficulty of plastic-free consumption. All ten categories were rated on a
five-point Likert scale (from 1—‘It’s easy for me’ to 5—‘It’s hard for me’) with regard to the perceived
difficulty of plastic-free purchase in daily life. A mean score over all items was calculated with higher
scores indicating that people find it hard to buy products without plastic (α = 0.73).
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2.4.4. Perceived Barriers

To examine what impedes plastic-free consumption, eight potential barriers (e.g., missing offers
of plastic-free alternatives, higher costs, time effort) were presented, and participants could decide if
these options were a barrier in their daily life and then rank them. The number of chosen barriers
served as barrier score. A higher score indicated more perceived barriers.

2.4.5. Pro-Environmental Identity

A single-item measure was used for capturing pro-environmental identity. On a five-point Likert
scale (from 1—‘strongly disagree’ to 5—‘strongly agree’), participants responded to the statement ‘I see
myself as an environmental conscious person.’

2.4.6. Problem Awareness

Based on the representative survey of the German Federal Environmental Agency [75], problem
awareness was measured with a five-point Likert scale (from 1—‘no problem’ to 5—‘very big problem’).
Participants had to assess several problems (e.g., plastic waste in the ocean, species extinction through
plastic in the environment, health impairment caused by plastic). A mean score over the eight items
was calculated (α = 0.80).

2.4.7. Habits

Measurement of consumption habits was based on a German version of the Self-Reported Habit
Index (SRHI) of Verplanken and Orbell [76]. The SRHI assesses different features of habits like
automaticity, experience of frequency, and unconsciousness. In comparison to the original twelve-item
scale, items with a time context (e.g., ‘I have been doing for a long time’) were not included in this study
because the study referred to a short time frame where potential habits change could be observed not in
the long run. The shortened version applied to the habits to buy products without plastic. Eight items
completing the stem ‘To buy products without plastic is something. . . ’ represented the different
features of habits (e.g., I do without thinking, I do automatically) and were rated on a five-point Likert
scale (from 1—‘strongly disagree’ to 5—‘strongly agree’). For each participant, the SRHI responses
were averaged into an aggregated habits index (α = 0.67) with high scores indicating strong habits.

2.5. Statistical Analysis Methods

In order to test if the creation and dissemination of campaigns based on a ‘window of opportunity’
were positively related to pro-environmental (H2), we assumed that single-use plastic consumption
before July decreases in July in the experimental group while it rests stable in the control group.
Therefore, we conducted a mixed-model ANOVA. With an ANOVA, we could examine differences in
plastic consumption between the groups and over time. A mixed model was used as group differences
were measured between different participants (between-subject factor) and the change in plastic
consumption over time was measured within a person (within-subject factor). To statistically test
the equality of means, ANOVA uses F-tests. When the p value of F is smaller than 0.05, we reject
the null hypothesis. In addition to F and p, we report the partial eta η2

p as effect size coefficients.
Subsequently, we used post hoc t-tests with Bonferroni correction for the pairwise comparison of
means. As effect size we report Cohen’s d here.

To examine which psychological variables predict pro-environmental behavior (H1a-e) in form
of plastic consumption and policy support, we estimated the parameters of a linear path model
based on multiple regression analyses. Standardized path coefficients indicate the strength of
the relations between the independent and dependent variable with higher numbers indicating
stronger relations. R2 is the coefficient of determination indicating the proportion of variance of
the dependent variables explained by the independent variables. Model fit was determined to detect
misspecifications of the model, such as omitted interactions or nonlinear effects. The Chi-Square (X2)
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test assesses overall model fit but is sensitive to sample size. The Comparative Fit Index (CFI) compares
the target model with an independent baseline model. The Root Mean Square Error of Approximation
(RMSEA) and the Standardized Root Mean Square Residual (SRMR) indicate the discrepancy between
the empirical covariance matrix and the covariance matrix implied by the estimated parameters of
the model. For a good model fit, CFI should be greater than 0.90 and RMSEA and SRMR smaller than
0.08, at least [77].

We conducted all analyses with R (version 3.6.1) and used the packages psych [78] for descriptive
analyses and correlations, dplyr [79] for preparation of data, lavaan [80] and sem [81] for path models.
As descriptive statistics, we computed means (M) and standard deviations (SD) for continuous variables
and report these values in parentheses as mean ± standard deviation. Raw data can be found in
the Supplementary Materials.

3. Results

3.1. Descriptive Results

3.1.1. Perceived Difficulty

Participants perceived it as rather difficult to buy products without plastic (3.10 ± 0.65), see also
Table 2 for means and standard deviations of all variables separately for each group. Considering
the item level, pastries (1.92 ± 1.17) as well as fruits and vegetables (2.09 ± 1.18) were products that were
rated as easiest to buy plastic free, while cosmetics (4.13 ± 1.23) and household products (4.31 ± 1.07)
were rated as most difficult.

Table 2. Means and standard deviations separately for each group.

Experimental Group (n = 179) Control Group (n = 187)

M SD M SD

Plastic consumption before July 2.05 0.33 2.09 0.34
Plastic consumption in July 2.01 0.34 2.10 0.34

Policy support 3.67 0.87 3.66 1.03
Perceived difficulty 3.11 0.67 3.08 0.63
Perceived barriers 6.20 2.42 6.36 2.44

Pro-environmental identity 3.87 0.80 3.84 0.77
Problem awareness 4.20 0.63 4.20 0.61

Habits 2.98 0.63 2.92 0.60

Note: The scales of plastic consumption ranged from 1 to 3; the number of perceived barriers ranged from 0 to 8; the
scales of the further variables ranged from 1 to 5.

3.1.2. Perceived Barriers

Overall, 60% of participants chose all eight proposed options as a barrier. A missing offer of
plastic-free alternatives was rated by far the highest barrier that hinders participants to purchase
less products with plastic. Almost all participants chose it as a barrier and 81% ranked it as
the most important one. About 79% of the sample perceived higher costs, an inconvenient transport,
and expenditure of time to be barriers, which were mostly ranked on the second to fourth place.
Still 70% ranked missing hygienic and limited shelf life as a barrier. The least important barriers that
participants indicated were the purchase behavior of people in their close environment (65%) and too
much interaction with the salesmen (64%).

3.1.3. Pro-Environmental Identity

Many participants ascribed themselves to have a pro-environmental identity (3.85 ± 0.78); 20%
strongly agreed to be an environmental conscious person, 50% did so partly. Only 4% partly or strongly
disagreed to this statement.
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3.1.4. Problem Awareness

Participants expressed a generally high problem awareness towards problems related to plastic
(4.21 ± 0.61). Plastic waste in the ocean and species extinction were seen as the biggest problems,
with 98% and 91% rating these issues as rather or very large problems. Plastics in soil (83%) and energy
and resource depletion (77%) were also indicated as rather or very large problems. Topics with a direct
link to the person (health impairment by plastics and aesthetic burden by plastic pollution) were rated
as problematic by 70% and 75% of participants. Increase of climate change and social problems due to
plastic were seen at least problematic: 67% and 65% rated it as a rather or very large problem.

3.1.5. Habits

Habits to buy products without plastic were rated on a medium level (2.95± 0.61). Exceedingly few
indicated to start doing so before realizing it (2.48 ± 1.12) or doing it without consciously remembering
(2.56 ± 1.19). Most approval was given to the statements ‘that’s typically me’ (3.03 ± 1.12) and ‘that
makes me feel weird’ (4.54 ± 0.86, recoded), indicating that the automaticity of plastic-free purchase
was not strongly internalized, unlike an identification with such a behavior.

3.1.6. Plastic Consumption

Overall, participants had a medium level of plastic consumption before July (2.07 ± 0.33).
Considering the item level, snacks (2.58 ± 0.59), cosmetics (2.56 ± 0.51), fresh products (2.50 ± 0.48),
and household goods (2.47 ± 0.55) were mostly bought with plastic, while fruit and vegetables
(1.64 ± 0.52), food to go (1.51 ± 0.57), and bakery products (1.51 ± 0.62) were bought with less plastic.

3.1.7. Policy Support

Policy support was moderately high (3.66 ± 0.95). Overall, 61% disagreed or rather disagreed to
feel limited in their personal freedom because of political instructions, whereas 17% agreed or rather
agreed to this. Regarding concrete measures, 77% appreciated a ban of single-use plastic and 70%
would support a tax on this. In addition, 70% agreed to use a deposit system for a container of sausage
or cheese counter and 62% to use one for to-go products. Regarding transparency, 67% would account a
label indicating plastic-free products in all their purchase decisions and 37% would use an app for this.

3.2. Testing Hypothesis 2: Effectiveness of the Intervention

The effect of the ‘Plastic Free July’ intervention on plastic consumption (H2) was evaluated via a
mixed-model ANOVA with all participants who had filled out both surveys. Plastic consumption was
the dependent variable and time (two measurement points) was the within-subject factor and group
(experimental and control group) was the between-subject factor. The results revealed no main effect of
time on plastic consumption (F × (1.363) = 1.348, p = 0.246, η2

p < 0.001); thus, taking all participants into
consideration, the plastic consumption did not change from the first survey (before July) to the second
one (at the end of July). There was, however, a marginal main effect of group on plastic consumption
(F × (1.363) = 3.806, p = 0.052, η2

p = 0.008), indicating that the plastic consumption tended to be lower
in the experimental group than in the control group over both surveys. No interaction effect was found
(F × (1.363) = 2.692, p = 0.101, η2

p = 0.001).
As we assumed directional effects, a Type 1 error risk of α = 0.1 was chosen for post hoc tests,

which corresponds to the conventional significance level of α = 0.05 in two-tailed tests. Post hoc tests
with Bonferroni correction showed no difference between the groups before the intervention but after
the intervention (see Table 3), indicating that the experimental group used less plastic in July than
the control group. Pairwise t-test revealed no difference between the two measurement points in
the control group but a small effect in the experimental group, indicating that the experimental group
reduced their plastic consumption in July. Overall, the second hypothesis (H2) regarding the effect
of the ‘Plastic Free July’ challenge was confirmed. At the end of July, single-use plastic consumption
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was slightly higher in the control than in the experimental group. Participants in the experimental
group somewhat reduced their single-use plastic consumption compared to before the intervention.
By contrast, the plastic consumption of the control group remained stable.

Table 3. Results of the Bonferroni post hoc tests for plastic consumption (n = 366).

t df p d

t1: EG vs. CG M1,EG = 2.05 M1,CG = 2.09 −0.99 363 0.323 0.119
t2: EG vs. CG M2,EG = 2.01 M2,CG = 2.10 −2.42 363 0.016 0.232
EG: t1 vs. t2 M1,EG = 2.05 M2,EG = 2.01 1.73 178 0.085 0.128
CG: t1 vs. t2 M1,CG = 2.09 M2,CG = 2.10 −0.40 185 0.687 0.042

Note: EG = experimental group, CG = control group, t1 = before July, t2 = at the end of July.

3.3. Testing Hypotheses H1a—H1e: Predictors of Single-Use Plastic Consumption

As a precondition for analyzing the impact of predictors on plastic consumption, correlations
between all measured variables were analyzed separately for each group (Table 4). In both groups,
a strong correlation between plastic consumption before and at the end of July was found, indicating a
substantial stability of individual differences in plastic consumption over time. Of note, the stability of
plastic consumption was lower in the experimental group than in the control group, suggesting that
the treatment did not affect the members of the experimental group equally but differentially. Among
the other variables, perceived difficulty showed the strongest correlation with plastic consumption
in both groups. Thus, the more participants perceived it difficult to buy products without plastic
packaging, the less they did so. Habits to buy products without plastic were negatively correlated
with plastic consumption. While the correlation of habits and plastic consumption was the same in
both groups before July, the correlation at the end of July was lower in the experimental group than
in the control group. This indicates that former habits were less relevant after the intervention in
the experimental group. Policy support showed medium-to-strong correlation with problem awareness
and pro-environmental identity. Policy support and plastic consumption were negatively correlated
on a low level.

Table 4. Correlations separately for each group.

PC1 PC2 PS PD PB EI PA HB

PC1 a 0.54 −0.20 0.55 0.15 −0.34 −0.18 −0.39
PC2 b 0.75 −0.26 0.38 −0.03 * −0.19 −0.13 −0.18
PS b −0.18 −0.13 * −0.14 * −0.11 0.34 0.45 0.15
PD a 0.52 0.47 −0.06 * 0.09 * −0.23 −0.19 −0.38
PB b 0.07 * 0.05 * −0.17 0.07 * 0.01 * −0.08 * 0.16
EI a

−0.35 −0.36 0.29 −0.28 −0.20 0.24 0.27
PA a

−0.30 −0.26 0.43 −0.21 −0.14 0.35 0.16
HB a

−0.40 −0.28 0.19 −0.48 −0.02 * 0.34 0.29

Note: Above diagonal: experimental group (n = 179); below diagonal: control group (n = 187); a measured before
intervention, b measured after intervention; PC: plastic consumption before and at the end of July; PS: policy support;
PD: perceived difficulty; PB: perceived barriers; EI: pro-environmental identity; PA: problem awareness; HB: habits;
* insignificant.

To test the unique impact of the psychological variables considered on plastic consumption
and policy support (H1a-e), we conducted a path model with data of participants who had filled out
both surveys. In the path model, habits, perceived difficulty, pro-environmental identity, problem
awareness, and perceived barriers were included as independent variables to predict the two dependent
variables plastic consumption before and in July as well as policy support. Except for perceived
barriers and problem awareness, all independent variables were measured in the first survey before
the intervention. As perceived barriers and problem awareness did not differ between the two groups,
we assumed no treatment bias and integrated them as predictors in the model. In addition, group



Sustainability 2020, 12, 4698 12 of 23

and plastic consumption before July were included as predictors of plastic consumption in July.
Controlling plastic consumption before July is necessary to reveal how much of the variance of plastic
consumption in July which is not due to the stability of plastic consumption can be explained by
the remaining predictors. It allows separating direct effects of the remaining predictors of plastic
consumption in July from indirect effects of these predictors, with plastic consumption before July
being the mediator. We also tested group membership as a moderator of all predictors by including
the relevant product terms in the regression model. Group membership (dummy variable) was coded
such that a value of 0 was assigned to the experimental group and a value of 1 to the control group.

The model (see Figure 1) had a good fit (X2(9) = 4.082 (p = 0.906), CFI = 1.00 RMSEA < 001
[0.000; 0.024], SRMR = 0.009). Supporting hypotheses H1a, H1c, and H1e, perceived difficulty,
habits, and pro-environmental identity were significant predictors of plastic consumption before July.
However, perceived barriers (H1b) and problem awareness (H1d) were not. In total, the predictors
explained 35% of the variance of plastic consumption before July. Perceived difficulty was the strongest
predictor for plastic consumption before July. Concerning plastic consumption in July, prior plastic
consumption was the strongest predictor. Group and perceived difficulty also had direct effects. Habits,
pro-environmental identity, problem awareness, and perceived barriers were no direct predictors for
plastic consumption in July. An interaction effect was found between pro-environmental identity
and group, which indicates that plastic consumption in July differed between the two groups in
dependence of pro-environmental identity. The interactions between group and the other predictors
were not significant. In total, the model explained 45% of the variance of plastic consumption in July.
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Figure 1. Results on predictors of single-use plastic consumption before and in July and policy support
(n = 366); only significant standardized path coefficients are shown (*: <0.05, **: <0.01, ***: <0.001).

Policy support was predicted by problem awareness, pro-environmental identity, and perceived
barriers. People who had a strong pro-environmental identity and a high problem awareness and who
perceived more barriers in plastic consumption were more likely to support politics. Together, the three
variables explained 24% of the variance of policy support. Policy support and plastic consumption at
the end of July were slightly correlated (r = −0.19).

To explore the interaction between group and pro-environmental identity in more detail,
we conducted t-tests. For participants with a strong pro-environmental identity (above the mean),
the experimental and control groups did not differ in plastic consumption in July (t(252) = −0.126,
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p = 0.21, ME = 1.97, MC = 2.02, dCoh = 0.150). For those with weak pro-environmental identity (below
the mean), participants in the experimental group purchased less plastic than participants in the control
group (t(109) = −0.313, p < 0.05, dCoh = 0.621, ME = 2.10, MC = 2.29). Thus, we found evidence that
the intervention was only effective for participants with low pro-environmental identity (see Figure 2).
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Figure 2. Interaction effect of pro-environmental identity and group allocation on plastic consumption
in July.

4. Discussion

This study analyzed if people reduce their single-use plastic consumption when the month of
July is presented as an action month for behavior change in plastic purchase. Results revealed that
participants to whom the idea of ‘Plastic Free July’ was presented used slightly, but significantly
less plastic than those without any intervention. However, the intervention was more effective for
participants with low pro-environmental identity, as group differences for plastic consumption in July
were only found among participants with low pro-environmental identity. This indicates the importance
of considering the target group to increase the effect of a campaign. The strongest predictor for initial
plastic consumption before the intervention was the perceived difficulty of plastic-free purchase.
Perceived difficulty also remained a stable predictor of plastic consumption during the intervention.
This coincides with the result that the strongest barrier named by study participants was a perceived
lack of plastic-free alternatives. This means that, in order to enable consumers to reduce their plastic
consumption, barriers should be reduced and more plastic-free alternatives should be created.

Policy support was more likely when people had a strong pro-environmental identity, when
they showed high problem awareness concerning plastic pollution, and when they perceived being
exposed to external barriers of plastic consumption. Thus, a normative concern appears to be an
important base to support policy regulation. Note that perceived difficulties and habits, which were
strong predictors of plastic consumption, did not predict policy support. This result is highly plausible,
because the difficulties in buying plastic free and habits in plastic consumption are theoretically relevant
for plastic consumption but not for policy support. By contrast, moral and normative concerns as
reflected in pro-environmental identity are relevant for both outcomes.

The strong role of perceived difficulty to predict plastic consumption is similar to other studies in
the context of pro-environmental behavior by which the perceived behavior control was a prominent
predictor of different ecological behaviors [30]. However, when having a closer look at specific barriers
that impede plastic consumption, they slightly differ from other pro-environmental consumption
patterns, such as purchasing organic food. While the price was the strongest barrier to consuming
organic food [82–84], it appears to be only in a second place for plastic-free purchase. In addition,
missing offers of plastic-free alternatives were by far the strongest barrier for plastic-free purchase,
while availability of organic food was only a barrier for one-third in a Polish sample [82] and was
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considered to be improved in Norway in the last decade [84]. While organic food is available in
ordinary supermarkets in the meanwhile, plastic-free consumption often requires new purchase
patterns associated with more time effort, an inconvenient transport, and more interaction with
the seller. Furthermore, conflicts between different ecological criteria, such as the choice between
plastic waste versus food waste [85], which has been perceived as a barrier in the form of limited shelf
life in this study, makes the reduction of plastic packaging a more complex issue. It implies the need
for more convenient and ecofriendly solutions in plastic-free consumption offers.

4.1. Periods of Change

Framing a random month as a period of change for plastic consumption revealed significant
effects and reduced single-use plastic consumption in the experimental group. However, these effects
were quite small. Different explanations for this finding are plausible.

First, the intervention used information including a short problem description and practical
advices on how to reduce single-use plastic. When performing habitual behavior such as consumption
pattern, incoming information can be suppressed when not fitting one’s habitual behavior [86,87].
A campaign solely based on information can thus struggle to change habitual behavior. Although
this intervention exceeded an information campaign, information was a focal point and might have
reached only subgroups of participants.

Second, the main idea of the intervention was to create a ‘window of opportunity’ by framing a
month as an action period of change. In previous studies, successful ‘windows of opportunity’ (e.g.,
moving to another city or having a child) were characterized by an obviously salient and inherent
change [54]. This was not given in the present intervention as the period of change was only based
on construction of thought. While this has successfully worked for the fasting period where people
reduced their plastic consumption in the 40 days before Easter [28], July as an action month for change
might be less embedded in tradition and people’s minds. This interpretation is supported by the result
that those participants who had perceived July as a good opportunity for change reduced their plastic
consumption somewhat stronger. In consequence, one might need to make change more salient in such
a random period. About 65% perceived it as a barrier that their close environment did not purchase
plastic-free. This means, the presence of other people also taking part in a challenge might be crucial to
make change salient. Future studies could explore the role of social and societal norms for creating a
‘window of opportunity.’

Third, habits are reactions to stable circumstances (e.g., routinely doing weekly groceries in a
supermarket that is situated on the way home). To break old habits, it is decisive to change such stable
circumstances. The present intervention did not change such physical circumstances. Considering
the mentioned barriers in the present study (e.g., time effort, missing offers), the restructuring
and implementation of a new plastic-free section in the supermarket would eliminate such barriers
while sparing changes of the shopping location. Simultaneously, the new presentation of products can
interrupt routines of purchase by changing the circumstances within the supermarket. As the stable
circumstances are not well specified in the current literature [53], a combination of physical change of
circumstances (e.g., new sections in supermarket) and change in mindset of the situation (e.g., fasting
period or action month) as well as the process behind should be evaluated in future research.

4.2. Limitations

The intervention used in the present study was similar, but not identical to the original campaign
‘Plastic Free July’. Thus, this study did not serve as an evaluation of the original campaign nor did
it measure impact in the form of reduced plastic waste. It rather picked up the idea of a random
action month and evaluated if people who have not heard of this idea before would change their
behavior accordingly. In the original campaign, people gain access to a website where they can interact
with others and get information about plastic pollution and action steps. One can expect that people
taking part in such a challenge are already intrinsically motivated to change their plastic consumption.
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In this study, information material about action steps were based on the original Plastic Free July
campaign but were presented to the participants only once. Thus, it seems reasonable that the present
intervention has created only small effects.

Furthermore, the manipulation check failed as participants in the experimental group did not
perceive July as a more special month than participants in the control group. This suggests that,
in future applications of the treatment for research or intervention purposes, a more explicit frame of
the upcoming ‘window of opportunity’ as a special time or a transition period might be advantageous
and strengthen the treatment effect. However, this recommendation is conditional upon the validity of
the validation check item we employed. Its significant correlation with plastic consumption in July
(r = −0.29) suggests some validity. Nevertheless, the item was probably not designed sufficiently well
as it required an abstract interpretation of participants (i.e., perception of a good phase of change) rather
than testing differences between the groups given by the intervention material. It might have been better
to ask for differences in knowledge about information that was given only to the experimental group.

Scale reliability was somewhat low for plastic consumption and habits (<0.70). Note, however,
that low reliability can go along with sufficient validity if a relatively short measure is used for a broad
construct including different facets. Pro-environmental identity, on the other hand, was measured
with a single item only. This was due to economic reasons. Note, however, that despite this limitation,
pro-environmental identity was a significant predictor of both outcome variables. Nevertheless,
we suggest to use a multiple-item scale in future studies (e.g., the Environmental Identity Scale [88]) to
replicate the interaction effect between group affiliation and pro-environmental identity.

Another limitation might lay in the time period itself. As July is predestinated for holidays
(one fourth stated to have holiday plans during this period in this study), it might have counteracted
the intervention. As holidays are kind of special periods during the year, people might have more
difficulties to live with less plastic being in another country with even less opportunities or the feeling of
less responsibility during this time of the year [89]. On the other hand, when the study was conducted,
media attention towards the topic of plastic pollution (and, in accordance, problem awareness) was
quite high and might have supported an overall willingness to reduce plastic consumption. Note,
however, that the intervention effects cannot have been biased by prior knowledge of the campaign,
since the idea of a ‘Plastic Free July’ was unknown by 95% of participants in the control group.

Looking at the behavioral output of this study, some might also argue that a solution offering
only small actions steps (e.g., taking a rucksack instead of a plastic bag) is not that noteworthy. Taking
lifestyle (e.g., zero-waste lifestyle) into account might have a bigger environmental impact [90,91].
However, the feeling of being capable to show a certain behavior is quite important, and presenting
concrete action steps seemed to be effective for people with low environmental consciousness at least.
Further studies should examine if the technique of ‘foot-in-the-door’ [92] might work for plastic-free
purchase, starting with small steps to get people to comply with larger challenges.

4.3. Implications

Although the intervention in the present study was not able to encourage great leaps of behavioral
change, people with low pro-environmental identity who were less prone to a zero-waste lifestyle
moved their plastic consumption towards those with a high pro-environmental identity, when they
were in the experimental condition. This might indicate that this kind of ‘low-threshold’ intervention
based on one practical advice can have an impact on a less concerned target group which is often
difficult to reach. Furthermore, people in different behavioral stages might need different interventions
to progress [93]. While people with high intention to reduce plastic (which can be expected from people
with high pro-environmental identity) need support in planning and implementing their goals, people
who have not generated such a strong will might already show progress by awareness campaigns
and ‘low-threshold’ advices as employed in the present study. Presumably, different target groups
experience different barriers and respond differently to information-based interventions [34].
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Overall, participants indicated a high problem awareness regarding plastic pollution which
corresponds to surveys of the general public [75,94]. As plastic-related problems, such as marine
pollution and loss of biodiversity, were rated as more severe than health impact or aesthetic burdens
of plastic pollution, persuasive communication aiming to change people’s attitude might more focus
on topics of ecological impact rather than personal consternation. Same as for problem awareness,
the approval rate for policy support was quite high and problem awareness served as an important
predictor for policy support. This means that that we face a ‘window of opportunity’ that makes
change in political regulations and offers quite profitable, as high acceptance of consumers can be
expected. Thereby, policy support was independent of consumers’ own behavior. Retailers and politics
should take advantage of this high problem awareness and policy support in public. In particular,
the results of the present study show that bans and taxes were highly accepted. Having the ecological
impact in mind, offering ecological alternatives is likewise important. A ban of plastic bags could lead
to an increase of other bags that are not even better but perceived as more ecological friendly [95].
This misdirection has to be considered when banning plastic products. Offering ecological friendly
alternatives (which might also be a complete removal of plastic packaging) and providing appropriate
information are decisive. Referring to information, an app that labels plastic-free products was only
supported by one-third of participants. A reason for this might be a shift of responsibility from
consumers towards political regulations. An app would offer more transparency but still leaves
consumers in the responsibility to choose a product.

Although consumers are offered a variety of choices for their purchase, in terms of plastic-free
packaging, oftentimes, there is a lack of alternatives. In addition, 75% in the present study’s sample
indicated time and costs as a barrier for plastic-free purchase. Thus, the crucial point is to make
convenient plastic-free offers available in an appropriate price framework and as little time-consuming
as the original product [96]. Good alternatives should become available in habitual shopping facilities
such as supermarkets. Moreover, the demand for hygiene should be considered. Although it was not
mentioned as the most relevant barrier, the majority of participants mentioned hygiene as a barrier of
middle range. In addition, people were cautious with regard to plastic-free alternatives in the hygienic
area (e.g., using a wooden toothbrush). This means that product marketing of plastic-free alternatives
should take hygienic aspects particularly into account.

Changing habitual consumption patterns in the context of plastic remains challenging. Perceived
structural barriers, such as a lack of plastic-free alternatives for conventional products, are important to
tackle when striving for behavioral change. However, psychological barriers, such as habits, have to be
considered, too. To get people started, periods in which change is salient can help to disrupt people’s
daily routines. An arbitrary month such as ‘Plastic Free July’ has to be accepted as a good opportunity
to become such a promising phase of change. Combining a phase of change with convenient offers
(and providing information about them) to reduce barriers might be a good strategy for successful
campaigns to encourage a reduction of single-use plastic consumption.
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Appendix A

Questionnaire
Survey I and II
Consumption (1 = ’not consumed’, 2 = ’consumed’)
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‘Thinking of your last week: How many of these products have you consumed during the last week?’
Bh11: fruits & vegetables (e.g., apples, carrots)
Bh12: fresh products (e.g., milk, yoghurt, sausage)
Bh13: dry products (e.g., noodles, cereals)
Bh14: beverages (e.g., juice, water, soft drinks)
Bh15: pastries (e.g., cake, bread)
Bh16: snacks (e.g., chips, chocolate)
Bh17: food to go (e.g., kebab, pizza)
Bh18: drinks to go (e.g., coffee-to-go, cola)
Bh19: cosmetics and sanitary products (e.g., deodorant, shower gel)
Bh110: household goods (e.g., detergent, cleaning agent)
Plastic consumption (1 = ‘all without plastic’, 2 = ‘partially in plastic’, 3 = ‘all with plastic’, NA = ‘not

bought at all’)
‘How much of your fruits and vegetables have you bought in plastic(packaging) during the last

week (e.g., apples in a plastic bag)?’
Cat11a: pressure-sensitive fruit, e.g., berries
Cat12a: less pressure-sensitive fruit, e.g., apples
Cat13a: pressure-sensitive vegetables, e.g., tomatoes
Cat14a: less pressure-sensitive vegetables, e.g., pumpkins
‘How much of your fresh products have you bought in plastic (packaging) during the last week

(e.g., milk in a Tetra Pak)?’
Cat11b: milk products, e.g., milk, yoghurt, quark
Cat12b: milk substitute, e.g., oat milk, soy yoghurt
Cat 13b: cheese, cream cheese
Cat 14b: sausage, meat
Cat 15b: convenience food (e.g., tortellini)
‘How much of your dry products have you bought in plastic(packaging) during the last week

(e.g., cereals in plastic packaging)?’
Cat11c: side dishes and legumes, e.g., noodles, rice, millet, couscous, quinoa, lentils
Cat12c: cereals, e.g., muesli, oat flakes, cornflakes, amaranth
Car13c: nuts, nuts and raisins, dry fruits
Car14c: baking ingredients, e.g., flour, baking soda, vanilla sugar
Car15c: tea, coffee
‘How much of your beverages have you bought in plastic(packaging) during the last week

(e.g., PET-bottle)?’
Cat11d: water
Cat12d: juice
Cat13d: soft drinks, e.g., cola
Cat 14d: alcoholic drinks
‘How much of your pastries have you bought in plastic(packaging) during the last week

(e.g., pre-baked bread rolls in plastic packaging)?’
Cat11e: bread
Cat12e: bread rolls, baguettes
Cat13e: sweet pastries, cake
Cat14e: hearty pastries, e.g., pretzels
‘How much of your snacks have you bought in plastic(packaging) during the last week

(e.g., chocolate bar in plastic packaging)?’
Cat11f: sweets, e.g., bonbons
Cat12f: nibbles, e.g., chips
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‘How much of your food on the go have you bought in plastic(packaging) during the last week
(e.g., chocolate bar in plastic packaging)?’

Cat11g: hearty food, e.g., kebab
Cat12g: sweet food, e.g., ice cream
‘How much of your drinks on the go have you bought in plastic(packaging) during the last week

(e.g., coffee in a to-go mug)?’
Cat11h: hot drinks, e.g., coffee
Cat12h: cold drinks, e.g., cola
‘How much of your cosmetics have you bought in plastic(packaging) during the last week

(e.g., a plastic toothbrush or shampoo in a plastic bottle)?’
Cat11i: shampoo, soap, conditioner
Cat12i: make-up
Cat13i: deodorant, sanitary products
Cat14i: toothpaste, toothbrush
‘How much of your housewares have you bought in plastic(packaging) during the last week

(e.g., cleaning agent in a plastic bottle or a plastic dishwashing brush)?’
Cat11j: washing powder, detergent
Cat12j: cleaning agent
Cat13j: sponges, cleaning rags, brushes
Survey I
Perceived difficulty (from 1—‘It’s easy for me’ to 5—‘It’s hard for me’)
‘How easy or difficult is it for you in daily life to consume the following products without plastic?’
Dif11: fruits & vegetables
Dif12: fresh products
Dif13: dry products
Dif14: beverages
Dif15: pastries
Dif16: snacks
Dif17: food-to-go
Dif18: drinks-to-go
Dif19: cosmetics
Dif110: household goods
Problem awareness (from 1—‘no problem’ to 5—‘very big problem’)
‘Do you consider the following aspects as very big problem, rather big problem, rather no problem

or no problem?’
Pa11: plastic waste in the ocean
Pa12: plastic in soil
Pa13: species extinction through plastic in the environment
Pa14: aesthetic burden through plastic in the environment
Pa15: health impairment caused by plastic
Pa16: energy and resource use of plastic production
Pa17: increase of climate change from plastic
Pa18: social inequality in terms of plastic production and disposal
Pro-environmental identity (from 1—‘strongly disagree’ to 5—‘strongly agree’)
‘How far do you agree with the following statement?’
Env: I see myself as an environmental conscious person.
Habits (from 1—‘strongly disagree’ to 5—‘strongly agree’)
‘To buy products without plastic is something...’
Hb11: . . . I start doing before I realize I’m doing it.
Hb12: . . . I do without having consciously remember.



Sustainability 2020, 12, 4698 19 of 23

Hb13: . . . that makes me feel weird. (r)
Hb14: . . . that requires effort. (r)
Hb15: . . . I would find hard not to do.
Hb16: . . . I do automatically.
Hb17: . . . that’s typically me.
Hb18: . . . I do without thinking.
Intention [experimental group only] (from 1—‘strongly disagree’ to 5—‘strongly agree’)
‘How far do you agree with the following statement?’
In1: I plan to reduce my plastic consumption during July.
Advices [experimental group only] (1 = ’yes’, 2 = ’maybe’, 3 = ’no’, −1 = ’I’m doing it already’)
‘We have different opportunities to reduce plastic consumption in daily life. Thinking about

the next four weeks in July, will you try the following ideas?’
Tip11: taking a bag or rucksack
Tip12: drinking tapped water
Tip13: going to a zero-waste shop
Tip14: using wax cloth instead of plastic wrap
Tip15: using a menstrual cup
Tip16: using a wooden tooth-brush
Tip17: buying soap or shampoo in a piece
Tip18: using reusable dishes for barbecue
Tip19: buying milk or yoghurt in glass container
Tip110: producing food by oneself
Survey II
Perceived barriers (ranking: 1—strongest barrier up to 8—lowest barrier, NA = not perceived

as barrier)
‘What keeps you from consuming (more) products without plastic in daily life? Please sort

the following aspects. The strongest barrier should appear first. If an aspect does not represent a
barrier to you, please leave it aside.’

Ba21: missing offers of plastic-free alternatives
Ba22: higher costs
Ba23: inconvenient transport
Ba24: missing hygiene
Ba25: time requirement
Ba26: limited shelf life
Ba27: too much interaction with the seller
Ba28: close circle that purchases differently
Policy support (from 1—‘strongly disagree’ to 5—‘strongly agree’)
‘How far do you agree with the following statement?’
Ps21: I would use an app that shows plastic-free products.
Ps22: I would use a label that shows plastic-free products.
Ps23: I would use a deposit system for to-go-packaging (e.g., for pizza).
Ps24: I would use a deposit system for container at the counter (e.g., for cheese or sausage)
PS25: I would support a tax of single-use plastic products.
PS:26: I would support a ban of single-use plastic products (e.g., straws or balloons).
PS27: By political regulation, I feel restricted in my personal freedom.
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