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Abstract: To tackle the problems of plastic pollution in the environment, the reduction of plastic
consumption plays a major role. To initiate behavior changes in consumption patterns, the content
and time point of interventions are key factors. Furthermore, current studies have outlined the effect
of role models on others’ behavior. Thus, this paper investigates the impact of role models in media
reports on efficacy beliefs and consumption behavior using an intervention. Two online studies with
quoted samples, in the fasting period Lent (Study 1: n = 656) and a random period (Study 2: n = 947),
were conducted. Both studies included two measurement points to investigate the change in plastic
consumption over time. In study 1 (during the Lent period), participants were divided into one
experimental group that viewed a media report including information on the plastic problem and
role-model-like behavior for reducing plastic consumption and one control group that viewed a
media report including only information on the plastic problem. In study 2 (during a random period),
an additional control group was added where participants did not view a media report at all. Results
revealed that a decrease in plastic consumption during the fasting period could be found; however, a
decrease in plastic consumption outside of the fasting period could not be found. Media reports that
addressed plastic pollution and role models avoiding plastic had no relevant impact on participants’
efficacy beliefs or plastic consumption intention or behavior.

Keywords: plastic consumption; window of opportunity; behavior change; intervention study

1. Introduction

A key challenge for individual pro-environmental behavior is peoples” habits. Habits
can be extremely difficult to break in order to change one’s behavior, and interventions
aimed at sustainability should succeed in motivating people to overthink and change their
habits [1]. One positive determinant of pro-environmental behavior in this context is fasting
periods, such as Lent. These periods can be used as a ‘window of opportunity’, in which
habitual behavior tends to be reconsidered and is more likely to change than at an arbitrary
period in time [2]. Other important factors for people considering behavioral change are
efficacy beliefs towards carrying out a behavior (i.e., capability to perform a behavior)
and information they receive about the reasons and possible ways to change behavior [3].
Mass media could play an important role here since people receive information about
their environment primarily from the media [4]. Based on these points, the aim of the
studies in this paper is to investigate the role of Lent as a ‘window of opportunity” as
well as the role of media reports showing positive role models successfully implementing
pro-environmental behaviors in encouraging more environmentally friendly behaviors.

1.1. Environmental Problem: Plastic Consumption

Plastic waste is a serious problem in the modern world. Since plastic waste is not
biodegradable, it accumulates in landfills or natural environments [5], causing serious

Sustainability 2021, 13, 11807. https://doi.org/10.3390/su132111807

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-9445-8482
https://doi.org/10.3390/su132111807
https://doi.org/10.3390/su132111807
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su132111807
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su132111807?type=check_update&version=1

Sustainability 2021, 13, 11807

20f 15

problems for ecological systems including the ingestion of plastic debris by organisms and
animals and thus transferring potentially harmful chemicals to wildlife [6]. According
to Heidbreder, Bablok, Drews, and Menzel [7] there is a high public awareness of this
issue. Nevertheless, the demand for plastic remains high while only a small percentage of
plastic is recycled. Plastic production increased to almost 360 million tons worldwide in
2018. Almost 62 million tons were produced in Europe, of which 40% consisted of plastic
packaging [8]. To address the problem of plastic waste, the United Nations proposed
to “substantially reduce waste generation through prevention, reduction, recycling, and
reuse” by 2030 as one of its Sustainable Development Goals [9]. One approach to reducing
plastic waste is through the change of individual consumption behavior, especially the
reduction of single-use fossil-based plastic and the change towards environmentally sound
alternatives [10]. A recent review, investigating the role of individual behavior to reduce
individual plastic consumption found that people routinely consume plastic although they
are aware of the environmental risks. The inability to overcome habits was identified as a
major factor preventing individuals from reducing their plastic consumption [7]. As plastic
consumption and the resulting waste of plastic consumption are considered to be among
the most severe problems for the planet [11], the studies in this paper focus on determinants
that are relevant to overcome routinized plastic consumption behavior. Therefore, we look
at (1) fasting periods as a ‘window of opportunity’ to change consumption habits and
(2) the role of mass media in providing information about sustainable behavior using the
presentation of role models as an example.

1.2. Changing Consumption Habits

Consumption behavior is often performed as a habit [12]. It happens automatically,
recurring, and without conscious thinking [13]. While habits can facilitate daily life, they
can become a barrier when people aim to change their consumption behavior. Changing
habits need time and repetition [14], conscious planning [15], or a change in stable circum-
stances [16]. For example, new infrastructure can lead to a change in mobility behavior [17]
or having a baby can open a ‘window of opportunity’ to change consumption towards
buying more ecological food [18]. Even the attribution of a campaign or initiative for
change can create a “‘window of opportunity’ for behavior change, such as a plastic-free
month [19] or religious fasting periods used to reduce plastic consumption [2].

Fasting is practiced in different cultures and includes typically the abstention from spe-
cific foods and partly other things such as smoking (Islam), luxuries, driving, and shopping
(Judaism) for a set time period [20]. In other words, fasting means a temporal, significant
change in consumption behavior. This could be used as an entry for more sustainable
behavior—especially if there is already the willingness to do so. One fasting practice is
Lent—a Christian fasting period in preparation for the celebration of Easter. Lent is to
remind Christians of Jesus Christ, who is said to have fasted for 40 days in the wilderness
before gathering disciples. According to Christian tradition, eggs, meat, dairy products,
and alcohol should be avoided for approximately seven weeks before Easter [21]. As a
‘window of opportunity’, Lent is interesting since in some modern societies new and more
secular interpretations of Lent have emerged [20]. In Germany, fasting is practiced in all
age groups and milieus. Thereby, most people do so during Lent—even among undenom-
inational and un-religious people. Despite the religious background, reasons for fasting
often tend to be secular [22]. Instead, fasting motivations such as one’s own well-being,
criticism of society and consumption as well as environmental and nature protection are
in the foreground. Accordingly, new fasting practices, in addition to traditional practices,
have been established (e.g., sweets, driving a car, or social media) [22-24]. Furthermore,
Lent has already been shown as an effective opportunity to reduce plastic consumption [2].

Hence, regardless of the religious motivation, Lent is an externally defined period
during which many people fast, also for ecological reasons. Relative to random periods,
traditional fasting periods make it, therefore, easier to consider a—at least temporal—
change in sustainable behavior [24]. Such a change in (consumption) behavior for several
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weeks is enough time to develop new habits [14]. Furthermore, it is conceivable that during

this time, new everyday tricks will be acquired that will facilitate the new behavior in the

long term (e.g., finding alternative plastic-free shops). Previous research has already shown

a stable reduction in plastic consumption even after people had fasted during Lent [2].
Accordingly, the first hypothesis of our study is proposed as follows.

Hypothesis 1 (H1). Lent is a ‘window of opportunity’ to change consumption behavior such that
people are willing to fast plastic during lent to tackle plastic pollution.

Apart from habits, individuals’ plastic consumption is also affected by the information
presented through the media on how to behave in a sustainable manner. This information
from the media can impact people’s efficacy beliefs and, thereby, their intention to reduce
their plastic consumption. Thus, the following two sections address how efficacy beliefs in
individuals’ plastic consumption reduction can be strengthened.

1.3. Communication of Sustainability in Media Reports

In communicating sustainability, mass media play an important role. Not only do peo-
ple receive information about unsustainable consumption through mass media, the media
also provide information about environmentally friendly and sustainable behavior [25].
A recent content analysis of media reports on plastic has shown that most media reports
mention sustainability measures and use mediation methods to disseminate these [26].
Thus, mass media and public broadcasting in particular take on an educational man-
date [27] and not only report on plastic risks but also give recommendations and advice
on solutions to achieve sustainable behavior regarding plastics. Therefore, media provide
information on how to achieve sustainability but also use mediation methods such as
elucidation, tips, or role models, which demonstrate how individuals can contribute to
achieving sustainability [26,28]. The mediation method of presenting role models in a
media report (i.e., the behavior of celebrities or ordinary citizens is shown as exemplary)
demonstrates how sustainable behavior can be carried out by ‘normal’ individuals [28].
Presenting role models in a media report can lead to acceptance of content [29], understand-
ing and engagement [30], as well as motivation, interest, elaboration, and transfer [31].
However, the effectiveness of this method of additionally using role models to promote
pro-environmental and sustainable behavior has yet to be investigated. With our current
studies, we aim to answer this question and investigate if media reports presenting role
models for pro-environmental behavior can strengthen individuals” efficacy beliefs.

1.4. Strengthening Efficacy Beliefs via Role Models

Self-efficacy represents people’s beliefs in their capabilities to exercise control over
their own functioning and events that affect their lives [32]. Moreover, self-efficacy is
linked to pro-environmental behavior [33-38]. As one individual’s behavior can sometimes
seem like a drop in the ocean, it is helpful when referring to the capability of a group to
increase individuals” willingness to engage in pro-environmental behavior. This is also
called collective efficacy beliefs (i.e., the belief of a group member to reach the desired goals
within the group) [39]. Collective efficacy beliefs have been shown to predict private and
public pro-environmental behavior [34,38,40]. Based on Bandura’s [39] self-efficacy theory,
self-efficacy is the link between an individual actor and his or her behavior (i.e., “I feel
capable to reduce my plastic consumption.”). Furthermore, Hamann and Reese [35]
differentiate the concept of self-efficacy with their study looking at collective goal efficacy
as the link between the behavior and a goal (i.e., “Reduction of our plastic consumption
can solve the plastic pollution problem.”). Based on this, not only is it important to
take self-efficacy beliefs regarding how able one views his- or herself to carry out pro-
environmental behaviors but also collective efficacy beliefs on how one believes that ‘we’
as a society can achieve pro-environmental and climate change reduction goals through
‘our’ pro-environmental behaviors.
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As mentioned above, efficacy beliefs have been shown to predict pro-environmental
behaviors. Thus, it is important to consider ways in which efficacy beliefs can be strength-
ened to potentially increase people’s pro-environmental behaviors. One source of influence
to develop people’s efficacy beliefs is through social persuasion such as with role models.
As Bandura [41] (p. 626) points out: “seeing people similar to oneself succeed by sustained
effort raises observers’ beliefs that they too possess the capabilities to master comparable
activities to succeed”. Furthermore, mass media not only report on environmental risks (in
this case plastic risks) but also give recommendations and advice on solutions to achieve
sustainability [28]. The behavior of ordinary citizens as role models is an established
narrative in mass media [26], and modeling sustainable behavior in mass media can lead
to positive effects [3]. Thus, if mass media show role models demonstrating exemplary
behavior, it is possible that efficacy beliefs regarding pro-environmental behaviors can be
increased. Thus, this leads to our second hypothesis:

Hypothesis 2 (H2). If people are not only informed about plastic pollution but also positive
role models, their (a) self-efficacy beliefs, (b) collective efficacy beliefs, and (c) intention to avoid
plastic increase.

In the following sections, we present two studies that investigate (1) how individuals’
plastic consumption habits can be influenced by using the Lent period as a ‘window of
opportunity’ to reduce their plastic consumption and (2) how efficacy beliefs in individuals’
plastic consumption reduction and intention to avoid plastic can be strengthened via the
presentation of role models using a communication mediation method.

1.5. COVID-19 Outbreak

In early 2020, the global pandemic of coronavirus disease 2019 (COVID-19 pandemic)
shook the world. At the beginning of March 2020, it had reached 59 countries world-
wide [42]. At this point, the German Federal Government ordered several restrictions to
limit the infections in Germany. The restrictions included the limitation of social contacts,
retail, public services, and gastronomic businesses [43]. These measures fell exactly in
the Lent and Easter period in 2020 and influenced people’s consumption behavior. For
example, stockpiling was observed in many countries around the world, some people
bought more often canned food or ordered delivery food, and plastic packaging tended to
be used more often for hygiene reasons [44-46]. On the contrary, some people also reported
the opposite behavior, namely, to purchase even more fresh foods and less canned food,
and cooked a lot themselves. In most cases, no change in consumption behavior in the
individual product categories was reported [44]. Likewise, online shopping and the use of
delivery services, which might also lead to an increase in the amount of plastic packaging,
changed ambiguously, with both increases and decreases in Germany [45,46].

Therefore, it is difficult to assess if and how people’s (plastic) consumption behavior
during Lent and Easter in 2020 deviated from their usual or initial plans. However,
the results of this study must be interpreted in this context, and we will classify them
accordingly below.

2. Study 1: Plastic Consumption during Lent

In Study 1, we investigated if Lent can be a “window of opportunity’ in which people
tackle plastic pollution by reducing plastic packaging consumption. Furthermore, we
examined whether media reports can support such fasting behaviors by increasing self-
and collective efficacy beliefs and the intention to avoid plastic during Lent if they not only
address pollution but also include information about how to reduce plastic consumption
by using positive role models as an example.
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2.1. Materials and Methods
2.1.1. Sample

Participants were recruited via a commercial panel in a longitudinal design with
two measurement points; n = 889 participants took part in the first survey before Lent
(February 2020), and n = 721 (81%) also answered the follow-up survey six weeks later
during Lent (March 2020). In total, n = 65 participants were excluded because of wrong
answers to control questions or speeding. Hence, analyses referred to a final sample of
n = 656 participants. Regarding age, 13% of the participants were between 18 and 29 years,
40% between 30 and 49 years, and 46% between 50 and 69 years old. Regarding gender,
50% of the participants were female and 49% male. Further, 23% of participants held a
high school diploma and 27% a university degree. The place of residence was equally
distributed with 30% of participants living in a rural area (<10,000 habitants), 33% in a
medium-sized town, and 38% in a large city (>100,000 habitants).

2.1.2. Procedure

The participants answered two online surveys with an interval of six weeks. The
first survey was conducted between 10 and 21 February just before Lent 2020. In this
first questionnaire, all participants first answered questions about their plastic consumption
behavior over the last two weeks. In a second part of the survey, participants were randomly
divided into two experimental groups, namely, a problem-only condition (n = 328) and a
role model condition (n = 328). The first group watched a short media report providing
information about plastic pollution in the oceans and its consequences for flora, fauna, and
human health. Participants in the role model condition watched the same report but in an
extended version with an additional report about a couple who took the challenge to avoid
plastic for a week. These reports were real news stories that were part of a previous content
analysis [26] and are considered to be ideally representative of both the part informing
about plastic pollution as well as role models showing sustainable behavior. For copyright
reasons, we cannot publish the reports. A transcript and description are available from
the authors upon request. After watching the respective report, participants answered
simple control questions about the content of the reports and were immediately excluded
if answered incorrectly (see Sample).

In the third part of the survey, all participants answered questions about their
self-efficacy beliefs and collective efficacy beliefs to reduce plastic consumption and tackle the
plastic pollution problem. Thereafter, they were encouraged to use Lent as an opportunity
to avoid plastic, with the words: “Put your ‘yellow sack’ [special garbage bag for recycling
plastic and metal garbage in Germany] on a diet. A lot of people (with or without a
religious background) forego specific things during Lent, e.g., eating chocolate, watching
TV, or drinking alcohol. During Lent, you can reduce plastic. We encourage you to use
Lent to buy less plastic.” After this statement, participants answered questions about their
intention to avoid plastic and reduce plastic consumption.

Six weeks later, during Lent (17-27 March), participants were invited to a second
survey in which we again asked about plastic consumption behavior. As already explained
above, the first lockdown to mitigate the COVID-19 pandemic was announced in Germany
shortly before our second survey wave began. Since we were concerned that this could
affect our results, we added questions about the pandemic’s impact on consumer behavior.
A detailed participant flow chart can be found in the Supplementary Materials.

2.1.3. Measures

Plastic consumption behavior. In both waves, the participants were asked about their
consumption behavior during the last two weeks. Participants were asked, for seven
product categories (vegetables and fruits, fresh products, dry products, beverages, bakery
products, sweets, and snacks as well as sanitary products), how much they bought wrapped
in plastic. A 5-point Likert-scale was used, ranging from 1 = ‘nothing was wrapped in
plastic’ to 5 = “all was wrapped in plastic’. Additionally, the answer option-1 = ‘not bought’
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was given for each product category. The total score for each measurement was obtained by
averaging the items, excluding the ‘not bought’ responses (x; = 0.71, My = 3.3, SDy = 0.8;
o = 0.78, My = 3.1, SDy, = 0.86).

Self-efficacy. Participants stated to what extent they agreed with two statements about
their beliefs that they can reduce their plastic consumption (e.g., “I think I can reduce my
plastic consumption”). A 5-point Likert-scale was used (from 1 = ‘disagree completely’ to
5 = "agree completely’; « = 0.93, M = 4.1, SD = 0.87)

Collective efficacy. Participants stated to what extent they agree with two statements
about their belief that collectively avoiding plastic can reduce environmental problems
(e.g., “If we all use less plastic, we can reduce the environmental plastic problems”). Again,
a 5-point Likert-scale was used (from 1 = ‘disagree completely’ to 5 = ‘agree completely’;
o =0.83, M =4.3,5SD =0.77).

Intention to avoid plastic. After being encouraged to fast plastic during Lent, par-
ticipants stated to what extent they were willing to reduce their plastic consumption
during Lent (e.g., “During the next six weeks of Lent, I will try to consume only products
without plastic packaging”) on a 5-point Likert-scale (from 1 = ‘disagree completely” to
5 = "agree completely’).

COVID-19 pandemic. In order to control for possible effects of the COVID-19 pandemic,
an additional question was asked. The participants reported their agreement to six state-
ments on a 5-point Likert-scale (from 1 = ‘disagree completely’ to 5 = ‘agree completely”).
This included, for example, whether they had bought more products of a specific type
or more products in plastic packaging, and as well, whether the pandemic had affected
their plans for Lent. Moreover, it was asked whether the pandemic had influenced their
behavior in terms of nutrition or hygiene.

2.1.4. Statistical Analysis Methods

All analyses were conducted with R (version 1.4.1717 for macOS) using the packages
readxl [47] and tidyr [48] for data management, psych [49] for descriptive analyses, and
rstatix [50], Ismeans [51] and dplyr [52] for hypothesis testing. All data necessary for
replication are presented in the Supplementary Materials.

For plastic consumption, a factorial mixed ANOVA [53] was conducted assuming an
effect within subjects over time (before Lent and during Lent), a treatment effect between
subjects (problem-only condition or role model condition), as well as their interaction
effect (time*group). For posthoc comparisons, we used pairwise t-tests with Bonferroni
correction. For self-efficacy beliefs, collective efficacy beliefs, and intention to avoid plastic, mean
differences between participants in the problem-only condition and in the role model
condition were tested for significance using independent (unpaired) ¢-tests [53]. For all
analyses, we used an alpha level of p < 0.05.

2.2. Results

Table 1 presents means and standard deviations of the measured variables separately
for media report conditions. The factorial mixed ANOVA revealed a medium effect over
time (F(1, 651) = 58.81, p < 0.001, ;72 = 0.08), but neither an effect between the groups
(F(1,651) = 0.06, p = 0.81, %> = 0.00) nor an interaction effect (F(1, 651) = 0.00, p = 0.97,
1% = 0.00) could be shown. Post-hoc comparisons showed a reduction of single-use plastic
usage during Lent in both groups (problem-only condition and role model condition):
participants who watched a media report about plastic pollution problem (M = 3.31,
My =3.10, Ao = 0.21, p < 0.001) and participants who watched the extended version
including role models who reduced their plastic consumption (My = 3.30, My, = 3.08,
Ay =021, p < 0.001).
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Table 1. Means and standard deviations by experimental condition (Study 1).

Problem-Only Condition =~ Role Model Condition

(n =328) (n = 328)
M SD M SD
Plastic consumption before Lent (t1) 3.31 0.81 3.30 0.80
Plastic consumption during Lent (t2) 3.101 0.90 3.081 0.81
Self-efficacy 4.01 0.93 4.12 0.81
Collective Efficacy 4.32 0.77 425 0.77
Intention to avoid plastic 3.05 1.17 3.08 1.14

! significantly different to plastic consumption before Lent (t1).

Mean value comparisons with t-tests for self-efficacy (#(654) = 1.63, p = 0.10), collective
efficacy (#(654) = —1.14, p = 0.26), and intention to avoid plastic (¢(654) = 0.34, p = 0.74)
did not reveal significant differences between participants who watched a media report
about the plastic pollution problem and those that watched the extended version including
role models.

Covid-19 Pandemic’s Impact

Regarding the impact of the COVID-19 pandemic, the highest level of agreement
was with the statement that the participants paid more attention to hygiene than usual;
62% rather or completely agreed with this point. On the other hand, only 12% rather or
completely agreed with the statement, “The corona virus has disrupted my plans for the
Lent”, and 52% disagreed completely. Participants also rather disagreed with the statement
that they had bought more groceries (M =2.38, SD =1.26), more sanitary products (M = 2.09,
SD = 1.16), or more products in plastic packaging (M = 2.07, SD = 1.14) because of the
COVID-19 virus. Similar answers were given to the question of whether they cooked more
often and produced things on their own (M = 2.35, SD = 1.29). In light of these results, it
appears that although plans for Lent were sometimes upset, people tended not to change
their shopping behavior significantly enough to be relevant for our results.

2.3. Study 1 Discussion

Study 1 analyzed if people during Lent, who watched a media report showing role
models reducing their plastic consumption, reduced their own plastic consumption be-
havior. Participants in study 1 were encouraged to use the Lent period as a time to reduce
their plastic consumption. After the control group watched the media report about the
plastic pollution problem and the experimental group watched the extended version show-
ing role models reducing their plastic consumption, both the experimental and control
groups showed high values in self-efficacy and collective efficacy beliefs. Furthermore,
both the experimental and control groups decreased their plastic consumption during Lent.
Accordingly, the assumption can be supported that Lent is a ‘window of opportunity’ to
reduce plastic consumption. However, exposure to role models does not seem to have a
relevant influence on participants’ intention to reduce plastic consumption during Lent
or participants’ corresponding behavior of actually reducing their plastic consumption.
Moreover, it remains unclear whether the decrease in plastic consumption during Lent was
due to the media reports or other sources. In order to be able to better clarify the results, we
prepared a second study to address the following two points: First, this second study took
place in a random period to clarify the effect of Lent as a ‘window of opportunity’. Second,
we included a further control group where participants did not watch any media report.
This second point allowed us to evaluate if plastic consumption reduction was affected by
the media report versions (problem-only condition and role model condition) or due to
possible external factors.
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3. Study 2: Plastic Consumption in a Control Period

In Study 1, we investigated if Lent can be a “‘window of opportunity” in which people
tackle the plastic pollution problem by reducing plastic packaging consumption. Fur-
thermore, we expected that media reports have stronger effects on self-efficacy beliefs,
collective efficacy beliefs, and the intention to avoid plastic during Lent if they not only
address the plastic pollution problem but also include information about how to reduce
plastic consumption by using positive role models as an example. We build upon Study 1
in Study 2 where we investigated if people’s plastic packaging consumption was stable
outside of Lent and without any media reports addressing plastic as an issue.

3.1. Materials and Methods
3.1.1. Sample

Similar to the first study, a longitudinal design with two measurement points was
conducted. The same commercial panel as in the first study was used to recruit participants;
n = 1225 participants took part in the first measurement (September 2020) and n = 1001
(82%) in the second (November 2020). In total, n = 54 participants were excluded because
of wrong answers to control questions or speeding. Hence, analyses referred to a final
sample of n = 947 participants. Similar to the first study and regarding age, 16% of the
participants were 18 to 29 years, 37% 30 to 49 years, and 47% 50 to 69 years old. Regarding
gender, 52% of the participants were female and 48% male. The other socio-demographic
data were also distributed similarly: 24% of participants held a high school diploma and
28% a university degree. The place of residence was equally distributed: 31% lived in
a rural area (<10,000 habitants), 34% in a medium-sized town, and 35% in a large city
(>100,000 habitants).

3.1.2. Procedure and Measures

The participants answered two online interviews with an interval of six weeks. The
first survey wave was conducted between 30 September and 7 October, 2020, and the
second wave six weeks later between 9 and 29 November. The procedures, stimulus
materials, and questionnaires were the same as in the first study, with a few exceptions. At
first, again, participants answered questions about their plastic consumption behavior.

Thereafter, unlike in the first study, there were three (instead of two) conditions to
which the participants were randomly assigned: (1) a report about the plastic pollution
problem without role models as a control group (i.e., problem-only condition) (n = 314),
(2) an extended report including role models (i.e., role model condition) (n = 329) both of
which corresponded to those in the first study, and (3) a further control group without any
media report (i.e., no report condition) (n = 304). The media reports that were shown were
the same as in the first wave.

Afterward, all participants answered questions about their self-efficacy beliefs and
collective efficacy beliefs to reduce plastic consumption. Then, as in Study 1, they were
asked about their intention to avoid plastic for a certain time period, but without any reference
to a specific fasting period. Here, they answered the statement, “During the next six weeks,
I will try to consume only products without plastic packaging”, on a 5-point Likert-scale
(from 1 = ‘disagree completely” to 5 = ‘agree completely’). Measures, to assess plastic
consumption behavior (xy = 0.70, My = 3.3, SDy; = 0.78; o4p = 0.69, My, = 3.4, SDyp = 0.77),
self-efficacy (o« = 0.92, M = 4, SD = 0.87), collective efficacy (x = 0.87, M = 4.3, SD = 0.86), and
intention to avoid plastic (Mg = 3.0, SDy = 1.06) were the same as those in Study 1. Due to
technical problems, the intention to avoid plastic was not saved at the first wave in the
problem condition. Furthermore, the control questions regarding the ongoing COVID-19
pandemic were asked again. A detailed description of the media reports as well a participant
flow chart can be found in the Supplementary Materials.
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3.1.3. Statistical Analysis Methods

The analysis of the second study was performed analogous to the first study, but with
some differences to account for the third experimental group. For plastic consumption, a
factorial mixed-ANOVA [53] assumed an effect over time (before the designated six-week
time period and during the designated six-week time period), a treatment effect between
groups (problem-only condition, role model condition, or no report condition), as well as
their interaction effect (time*group). For self-efficacy beliefs and collective efficacy beliefs, differ-
ences between participants in the problem-only condition, in the role model condition, and
in the no report condition were investigated with one-way independent ANOVAs [53]. For
all ANOVAs, posthoc comparisons were done using pairwise ¢-tests with Bonferroni cor-
rections. Differences in the intention to avoid plastic between participants’ in the role model
condition and no report condition (as explained above, data for the problem-only condition
were missing) were tested for significance using independent (unpaired) t-tests [53]. The
raw data for the second study can also be found in the Supplementary Materials. For all
analyses, we used an alpha level of p < 0.05.

3.2. Results

Table 2 presents means and standard deviations of the measured variables separately
for media report conditions. For plastic consumption behavior, the factorial mixed ANOVA
revealed a small effect over time (F(1, 940) = 8.81, p < 0.01, 172 = 0.01), but neither an
effect between the groups (F(2, 940) = 2.07, p = 0.13, 112 = 0.00) nor an interaction effect
(F(2,940) = 0.77, p = 0.46, n? = 0.00) could be shown. In all groups, contrary to our assump-
tion, there was a tendency for plastic consumption to increase over time. However, within
the single group post-hoc pairwise comparisons, relevant differences were not revealed.
The increase in single-use plastic usage in the second wave was not statistically signifi-
cant for participants who watched the media report about plastic pollution (My; = 3.40,
My =344, Ay.ip = —0.05, p = 0.84), the extended version of the media report including
role models who reduced their plastic consumption (My = 3.34, My = 3.45, Ayp = —0.10,
p = 0.06), or the additional control group where participants did not watch a media report
at all (My =3.28, My = 3.34, Ay.ip = —0.05, p = 0.83).

Table 2. Means and standard deviations by experimental condition (Study 2).

Problem-Only Role Model Control Group/No

Condition Condition Report

(n =314) (n =329) (n =304)
M SD M SD M SD
Plastic consumption (t1) 3.40 0.79 3.34 0.75 3.28 0.80
Plastic consumption (t2) 3.44 0.78 3.45 0.76 3.34 0.78
Self-efficacy 4.10 0.86 4.05 0.86 3.96 0.87
Collective Efficacy 4.35 0.82 4.25 0.87 4.19 0.88
Intention to avoid ) ; 305 1.07 297 1.06

plastic !

1 Due to technical problems, ‘Intention to avoid plastic’ was not recorded for the first experimental group.

Mean values for self-efficacy (F(1, 945) = 1.38, p = 0.24) and collective efficacy (F(1, 945) = 0.58,
p = 0.45) did not differ significantly between participants who watched a media report
about plastic pollution, the extended role model version, or no media report. Intention
to fast plastic (+(631) = 0.96, p = 0.34) did not differ significantly between participants
who watched the media report with role models or no media report (comparisons with
participants who watched a report in the problem-only condition were not possible due to
missing data, see above).
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Covid-19 Pandemic’s Impact

The COVID-19 pandemic had the biggest impact on participants” attention to hy-
giene (M = 3.15, SD = 1.29) with 46% rather or completely agreeing with this statement.
Participants were the least likely to buy more plastic because of the pandemic (M = 1.98,
SD = 1.06) with 74% rather or completely disagreeing with this statement. This was fol-
lowed by buying more groceries (M =2.09, SD = 1.12) and more sanitary products (M = 2.19,
SD =1.17). Cooking more often and producing things on their own was in the medium
range with a tendency to disagree with the statement (M =2.74, SD = 1.37). As with the first
study, we assume that the circumstances of the pandemic do not strongly bias our results.

3.3. Study 2 Discussion

Study 2 analyzed if people during a random time period, who watched a media
report showing role models reducing their plastic consumption, reduced their own plastic
consumption behavior. Differing from Study 1, participants in Study 2 did not receive any
encouragement to use the Lent period as a time to reduce their plastic consumption. They
were only asked if they intended to avoid plastic. Additionally, a further control group
that did not view a media report was added to account for external influences on plastic
consumption. After the control group, which watched the media report about the plastic
pollution problem, and the experimental group, which watched the extended version
showing role models reducing their plastic consumption, both the experimental group
(i.e., role model condition) and first control group (i.e., problem-only condition) showed
high values in self-efficacy and collective efficacy beliefs. Self-efficacy and collective effi-
cacy beliefs were slightly lower, but not significantly lower in the additional control group
(i.e., no media report condition). Furthermore, in the experimental group (i.e., role model
condition) and the control groups (i.e., problem-only condition and no media report condi-
tion), participants’ plastic consumption during this random period was stable or slightly
increased over time. Hence, the results of this second study strengthen the assumption
that Lent is a relevant “‘window of opportunity’ to reconsider one’s consumption habits.
Regarding role model and media effects, even taking into account a further control group
(i.e., no media report condition), we have to conclude that a single media report does not
affect behavioral changes and their prerequisites.

4. General Discussion

We assumed Lent to be a “‘window of opportunity” (H1) to support pro-environmental
behaviors and if people are not only informed about environmental problems but also
see positive role models showing exemplary behavior, their self-efficacy beliefs, collective
efficacy beliefs, and intention to avoid plastic will increase (H2a—c).

4.1. Lent as a ‘Window of Opportunity’

Regarding our first assumption, the results show that plastic consumption was re-
duced during the six-week fasting period Lent (i.e., Study 1) but not during the six-week
random time period (i.e., Study 2). Thus, the results support our assumption from H1
that the fasting time period can be a ‘window of opportunity’ to encourage people in
changing their behavioral habits and being more environmentally friendly. This finding
supports other studies in the context that people who fast and fasting periods can be
used as an opportunity to reduce consumption behaviors for environmental reasons [2,24].
Furthermore, the results from the second study, which took place at a random non-fasting
time period, further strengthen our assumption and the findings of previous studies [2,24].
In Study 2, plastic consumption actually increased, although weakly, from t1 to t2. This
was, however, not present in the single-group comparisons and, therefore, is probably
coincidental. Nonetheless, it could also be an additional indication that people cannot be
as easily encouraged to rethink their pro-environmental consumption behaviors as it is
during a fasting ‘window of opportunity’, such as Lent.
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4.2. Role Models” Effect via Media Reports

Concerning our second hypothesis that media reports presenting role models with
exemplary behavior can influence individuals’ efficacy beliefs and their intention to par-
take in pro-environmental behaviors, the findings from both studies did not support our
assumption. Although previous research has shown the importance of media reports in
providing information and using mediation methods to convince people in their ability
to behave in a sustainable manner [26,28], no relevant media effects were found for self-
efficacy, collective efficacy, or the intention to partake in pro-environmental behaviors.
Even after taking an additional control group where the participants did not watch a
media report at all into account, we have to conclude, that a single media report did not
significantly affect behavioral changes and their prerequisites.

The main idea of this intervention was to investigate if media reports presenting role
models for pro-environmental behavior can strengthen individuals’ efficacy beliefs and
their intention to partake in pro-environmental behaviors. Previous studies have shown
that the media use such methods to provide information on how to achieve sustainability,
as well as to give recommendations and advice on solutions to achieve sustainable behavior
via tips or through role models demonstrating how individuals can contribute to achieving
sustainability [26,28]. Considering the resources that are used to provide individuals with
information about environmental problems and ways in which they can behave in a more
environmentally friendly and sustainable way, the findings of this study are relevant. Since
we could not conclude that media effects influence individuals’ efficacy beliefs and their
intention to partake in pro-environmental behaviors after one media report viewing, it is
important that future research take this into consideration and conduct studies that include
multiple media reports over time.

4.3. Limitations and Future Research Needs

Based on these studies and their limitations, there is a need for research for future
projects, particularly in three aspects. (1) the importance of Lent as a ‘window of op-
portunity” and whether it is culturally universal, (2) the selection, content, and possible
effectiveness of the media report, and (3) the Covid-19 pandemic.

First, although the significance of Lent as a period to engage in sustainable behavior
has been strengthened by our results, it must be questioned to what extent this is gener-
alizable to other cultural contexts. For the case of Germany and in a Christian context, it
is reasonable to assume that this fasting period is to some degree secularized and people
practice sustainable behavior. There is also evidence that fasting traditions are interpreted
in secular terms in both a Jewish [54] and a Muslim [55] context, for example, as a personal
challenge [56] or to change eating habits [57] over periods of fasting. However, future stud-
ies could clarify if this is also true for environmentally sustainable behavior and whether
interventions need to reflect cultural differences. Furthermore, it could be criticized that
most fasting periods end with a breaking of the fast, where consumption increases signif-
icantly. We consider that this does not apply since people make a conscious decision to
behave in an environmentally friendly way during Lent. It is, therefore, important that the
basic motivation exists. If these individuals learn ways to avoid plastic in their daily lives,
it should pay off in the long run. Studies have already shown that behavioral changes
during Lent remain stable after Easter [2]. Nevertheless, future studies should examine the
extent to which the motivation to go green during a ‘window of opportunity” produces
persistent behavioral changes.

Second, with regard to the media reports, questions of validity arise as they have been
taken from a real-world TV show. On the one hand, this ensured high external validity, but
on the other hand, it limits the internal validity within the study. The contents are, of course,
much more complex than the simple distinction into a problem-only and a role model
condition. First, the information on plastic pollution referred to a global scale focused on
the ocean and did not explicitly name consumers as polluters. Thus, it is possible that
participants did not connect the topic with their daily lives. Second, the video about role
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models was about a young, childless couple who avoided plastic for a week. They were
successful in doing so, but the video also shows that it is difficult and tedious to avoid
plastic when shopping. Thus, it is conceivable that not all participants could identify with
the actors shown and, that for some participants, the hurdles shown were higher than
the successes. Third, the videos had no reference to Lent, nor did they contain an explicit
call to give up plastic. This could also explain why we did not find relevant impacts of
the videos. These limitations could be addressed in future media studies examining the
reception of such complex stimuli in a more differentiated way. However, the media reports
in this study were carefully selected and reflect usual media representations that rarely
make direct appeals to the audience [26]. Additionally, and as previously mentioned, these
studies only examined media effects after one media report viewing. It is possible that
no media effect can be seen after only one report; however, when individuals repeatedly
see multiple reports over time that include information on environmental problems and
solutions on how to behave in a more environmentally friendly and sustainable manner,
it is possible that this repetition of information can lead to media effects strengthening
individuals’ efficacy beliefs and their intention to partake in pro-environmental behaviors.
Thus, future research in this field should include multiple media reports over time.

Third, the study was conducted during the COVID-19 pandemic in 2020. Therefore,
we asked control questions about how the pandemic affected participants’ consumption
behavior. In the two studies, participants” behavior was influenced in a similar way. In
particular, their plastic consumption was little affected in both studies. Thus, we assume
that the pandemic did not confound the findings very much. Nevertheless, the pandemic
has created unusual circumstances, and the results should be interpreted in that light.

Finally, again, our results are limited because a complete variable is missing in one
group due to technical problems. Here, we cannot test assumed relationships between
media reports and behavioral intentions. However, and in the light of the other results
which do not show media effects in any of the variables, we assume that no differences
would have occurred here either.

4.4. Implications
4.4.1. Theoretical Implications

Our studies make theoretical contributions and extend the research in the environmen-
tal behavior literature by using Lent as a ‘window of opportunity” to encourage habitual
pro-environmental behavioral changes. Previous research looking at changing behavioral
habits has focused mainly on larger events in a physical or social context that can have an
impact on one’s life. Such examples are events that either force an individual to change
their habitual behaviors or open new opportunities that were not present before in order to
change his or her habitual behaviors. The fasting concept associated with Lent is widely
known throughout many cultures regardless of religious background; Lent is accepted
and used as a time period of curtailment not only for believers in Christianity but also for
unbelieving people [22]. It would appear that Lent is taking on a more modern approach to
fasting by expanding the concept of curtailment from not only food and beverages but also
to other types of consumption, as in this case, plastic consumption [22-24]. Our studies
support this and offer insights, including such ‘mindsets’ or moods for change, such as
with Lent, as additional ‘windows of opportunity” to the established physical and social
context effects that can trigger change.

4.4.2. Practical and Policy Implications

The implications of our studies can be viewed not only from the academic perspective
but also for societal stakeholders in environmental protection. Most importantly, our results
show that timing is important to obtain individual environmentally friendly behavior. Lent
is a ‘window of opportunity’ in which people are more open to adapt such behavior
than in a random period. However, information about environmental problems from the
media, even when presented with positive role models, is unlikely to increase this. Thus,
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stakeholders involved in environmental protection should focus their activities on familiar
periods in a specific culture. As previously mentioned, this could be Lent in a Christian
context, as was the case for our studies. However, it is possible that this could also be the
case in other cultures with different religious backgrounds. This, of course, would need to
be looked at in future research.

Furthermore, environmental protection stakeholders should also use intensive commu-
nication measures, such as campaigns [19] or explicit calls to action [2], to take advantage of
such opportunities. For example, the communication of sustainability certification as a sus-
tainability measure [58,59] might be most relevant in times when people are more willing to
change their habits. If people decide to fast non-environmentally friendly products during
a fasting period, they need information to determine what products are environmentally
sustainable and what products are not. Labels or certificates which indicate products as
sustainable or unsustainable can help in their decision and their perception of how hard the
behavioral change is. Such information could be included in a call to action and can assist
in navigating the transition from single-use fossil-based plastics to more environmentally
friendly bio-based plastics. Mere information about sustainable behavior, even if it is well
accessible, is obviously not sufficient.

5. Conclusions

Overall, this study provides evidence for two key determinants of pro-environmental
behavior that future interventions can build on. First, Lent is a ‘window of opportunity’ to
encourage an individual’s pro-environmental behavior. Second, interventions should not be
limited to media reporting and general information but should also include communication
measures with clear calls to action.
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