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Abstract: Biodegradable and compostable plastic packaging (BCPP) has the potential to reduce a
global plastic waste problem. We aimed to identify influences on buying BCPP as a basis for designing
strategies that enable BCPP’s environmental benefits. Using a UK-focused citizen science dataset,
we thematically analysed 610 survey responses to a question exploring reasons for BCPP purchase.
Themes are categorised as barriers and enablers and according to the components of the Capability,
Opportunity, Motivation, and Behaviour (COM-B) model of behaviour. Key barriers concerned:
psychological capability (not understanding terminology used to label packaging, not taking notice
of packaging, and preferring other types of packaging and product qualities); reflective motivation
(negative beliefs about BCPP’s environmental impacts and skepticism over decomposition claims),
and physical opportunity (no access to appropriate waste management). Key enablers concern:
reflective motivation (positive beliefs about BCPP’s environmental impact and resolve to behave
pro-environmentally) and physical opportunity (access to appropriate waste management). Reducing
ambiguity concerning the labels of biodegradable and compostable may reduce skepticism over
environmental claims of packaging. Interventions should improve information about the source of
the packaging material, how the packaging waste is processed, and how to dispose of the packaging.
This will not be sufficient unless facilities for local BCPP waste collection and processing are increased.

Keywords: biodegradable plastic; compostable plastic; plastic packaging; plastic waste; behaviour
change; circular economy; citizen science; COM-B; sustainability; consumer behaviour

1. Introduction

The growing accumulation of plastic waste is a global health and sustainability threat.
In 2018, global plastics production reached nearly 360 million tons, approximately 40% of
which was used in packaging applications [1]. Single-use packaging plastics have a number
of health and environmental benefits within global supply chains e.g., facilitating clean
drinking water and food hygiene/safety, reducing food waste, and reducing packaging
weight during transportation [2—4]. However, large amounts of plastic have leeched into
the natural environment with detrimental consequences. The accumulation of plastic
within marine habitats results in the disruption of various ecological processes and harm
to marine and aquatic species’ health [5-9]. On land, disruptions of soil ecosystems and
the risk of groundwater pollution have been identified [10]. In addition, plastic particles
and fibres have been found in tap water, beer, and salt [11,12], and have accumulated
within the food chain [13,14], where the health risks posed by human ingestion are not yet
fully understood. As packaging represents the largest end-use market of plastic and is the
dominant generator of plastic waste [1,15], interventions within the packaging industry
are an avenue to reducing the amount of plastic waste generated. Biodegradable and
compostable plastics are one such example. The challenge with conventional flexible and
semi-flexible plastic packaging (e.g., bags, pouches, film, and tubes typically for residential
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use), which makes up 17% of all plastic packaging placed on the market [16], is that they
are currently technically difficult to recycle, and it is not currently economically viable to
do so [17]. Biodegradable and compostable plastics, particularly within flexible plastic
packaging applications, represent a key opportunity for reducing the harmful health,
environmental, and societal impacts of plastic waste without compromising the operations
of supply chains. However, these environmental benefits are only enabled if BCPP is
correctly disposed of by the end user (e.g., putting in the correct bin) and appropriately
managed post-consumer (e.g., collected into the appropriate waste stream and processed
in the appropriate conditions for biodegradation) [18].

There is a growing body of technical research with respect to biodegradable and
compostable plastics, including investigations into their degradation processes [19,20] and
life cycle assessments [21,22]. However, research into the impact of human behaviour in
relation to producing, consuming, and disposing of plastics is lacking. In particular, our
knowledge regarding the influences on the purchase, use, and disposal of biodegradable
and compostable plastic packaging (BCPP) is limited. There has been some research into
citizens” knowledge, preferences, and perceptions in relation to BCPP. For instance, evi-
dence shows that Italian citizens prefer biodegradable plastic water bottles over traditional
PET plastic bottles, and are willing to pay a premium for them [23]. A 2007 UK study
of perceptions towards biopolymers found that, although citizens felt positively towards
biodegradable plastics, awareness of these products on the market and knowledge of what
they are was low [24]. Similar results were reported by a more recent survey of Australian
citizens, showing that people incorrectly dispose of biodegradable plastics [25]. These
findings are supported by an experiment investigating the rate of correct disposal for
biodegradable plastic water bottles vs. recyclable plastic water bottles in Germany [26].
Although German citizens reported positive attitudes towards biodegradable plastic pack-
aging, they frequently disposed of them incorrectly, thus, undermining their environmental
benefits [26]. Since these studies do not use behaviour change theory, their application in
designing behaviour change interventions is limited. More comprehensive understanding
of behaviour is needed to design such strategies effectively.

Plastic waste is the product of certain behaviours enacted by various key actors (e.g.,
citizens, producers, retailers, and policy makers) within the system of plastic (i.e., fabrica-
tion, supply, use, and waste collection/processing). Behaviour change will, therefore, be a
key component of any solution. A pre-requisite for designing behaviour change interven-
tions that are likely to be effective will be identifying the key behavioural targets that need
to change in order to increase behaviours that reduce waste and decrease behaviours that
lead to waste.

Citizen behaviours are a central part of the plastics system, since they include buying,
using, and disposing of packaging (we use the term citizen rather than consumer, as this
term only allocates an economic role as a buyer of goods, not the role of sorting and correctly
disposing of packaging). It is important that BCPP is not only viable from an economic and
technical perspective, but also that citizens’ behaviours enable their environmental benefits.
To design interventions that change citizen behaviours to reduce plastic packaging waste, it
will be necessary to understand the influences on them. Focusing on purchasing behaviour
is a useful starting point, as it is the initial behaviour in a chain of behaviours the citizen
will need to enact when interacting with BCPP.

The behavioural sciences offer a range of theory- and evidence-based approaches to
facilitate the process of identifying behavioural influences. One such integrated model of
behaviour change is the COM-B model of behaviour (Capability, Opportunity, Motivation,
and Behaviour; see Figure 1) [27,28]. The COM-B model posits that for a behaviour
to occur, there must be capability, opportunity, and motivation to enact the behaviour.
Capability refers to aptitude or ability, and can be further broken down into two sub-
components: physical capability (e.g., physique and stamina) and psychological capability
(e.g., memory and decision-making processes). Opportunity refers to the environmental
context, and can be broken down into social opportunity (e.g., the social environment of
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cultures and norms) and physical opportunity (e.g., the physical environment of objects
and events with which people interact). Motivation refers to the processes that initiate
and guide behaviour, and can be broken down into automatic motivation, which refers
to psychological processes largely out of conscious control (e.g., emotions, habits, and
instincts) and reflective motivation, which refers to the conscious psychological processes
that energise and direct behavior (e.g., intentions and evaluations).

Capability -

‘ Behaviour

1

Opportunity

Figure 1. The COM-B model—a framework for understanding behaviour.

The COM-B model provides a useful framework for identifying the various individual,
socio-cultural, and situational influences on a behaviour, and has previously been applied
to understanding environmentally significant behaviours, e.g., food consumption [29,30],
water conservation [31], and recycling [32]. However, its application within the sustainabil-
ity context remains limited, particularly in understanding human citizen behaviour with
respect to BCPP.

A citizen science study aimed at understanding the public’s views, knowledge, and
behaviours relating to the use of BCPP, The Big Compost Experiment, has been conducted in
the UK [33]. Details on citizen science as a research method can be found elsewhere [34-36].
The project consists of a publicly accessible website containing an online survey regarding
current composting practices, BCPP purchasing behaviour, and an optional BCPP home
composting experiment. In this study, we aim to understand the influences (i.e., barriers
and enablers) on people’s purchasing of BCPP as a basis for intervention development. To
this end, our research question is: what are the barriers and enablers, in terms of capability,
opportunity, and motivation, to buying BCPP?

2. Methods
2.1. Design

This was a cross-sectional survey study.

2.2. Participants and Recruitment

Study participants consisted of adults, aged 18 and above, within the general UK
population, across all regions. Demographic information about survey respondents was
not collected. The project was advertised via the following channels: email (including UCL-
affiliated mailing lists), social media (including the authors’ social and professional social
media networks), interviews on national and regional radio (including BBC Radio 4 Inside
Science, Cambridge 105), articles in national charity and organisation magazines (including
Science World, National Allotment Society, and Garden Organic), and public outreach
events within London (including the 2019 Bloomsbury Festival). Prospective participants
were directed to The Big Compost Experiment website containing the survey link.



Sustainability 2021, 13, 1463

40f15

2.3. Measures

The survey instrument is openly available via Open Science Framework (OSF) at
https:/ /doi.org/10.17605/OSEIO/F7JNS. The survey was designed by researchers at
UCL’s Plastic Waste Innovation Hub [37]. It contains questions that investigate: (a) partici-
pants’ reasons for buying or not buying BCPP; (b) whether participants separate their food
waste and, if not, their reasons for not doing so and; and (c) whether participants home
compost and, if so, which composter they use, what materials they put in their compost,
and which organisms they have noticed in their compost heap.

A theoretical framework was not used to design questions investigating behavioural
influences in order to elicit responses in an unbiased and unprompted manner. Survey items
investigating the types of organic waste placed in compost bins and the types of organisms
identified in compost were based on a prior citizen science experiment conducted by
Garden Organic [38] and educational resources available via the Soil Food Web [39].

For this study, we were interested in the responses to one question within the larger
survey: the first question, which asked whether people were likely to buy BCPP (i.e., “Are
you more likely to buy products with packaging marked ‘compostable’ or ‘biodegrad-
able’?”). Participants had options of answering yes, no, or I don’t know, and had to provide
a reason for their answer in free text form.

2.4. Procedure

Ethical approval was received from UCL (Project ID/Title: 16747 /001: Big Compost
Experiment). The survey was accessed via an online web link, and took approximately five
minutes to complete. Participants were asked to give informed consent prior to completing
a short survey, and were given a link to the study information sheet. They were then
invited to take part in an optional home composting experiment, where they could create a
profile and upload photos tracking the degradation process of BCPP in their composters.

2.5. Data Analysis

We conducted a qualitative secondary analysis [40] of survey responses from The Big
Compost Experiment citizen science project. The Big Compost Experiment is an ongoing
project; this study analyses cross-sectional survey responses collected from November
2019 to March 2020. The dataset analysed in this study is openly available via OSF at
https:/ /doi.org/10.17605/OSEIO/F7JNS. Data were analysed within Excel.

In line with McGowan, Powell, and French’s guidance [41] for assessing behavioural
determinants in qualitative studies, we took an inductive approach to analysis first, fol-
lowed by deductive theory-based analysis as a second step. The authors use the Theoretical
Domains Framework (TDF), as opposed to COM-B, to illustrate the merits of this approach.
However, the principles extend to COM-B, as they are associated frameworks. Each com-
ponent of the COM-B model can be elaborated into the various TDF domains, making TDF
a more granular expansion of COM-B [27,42,43]. COM-B is, therefore, also a relevant and
appropriate model to use via this approach.

For the inductive analysis, we conducted a thematic analysis [44] on 200 random
free text responses from yes responders, 205 free text responses from no responders, and
205 free text responses from I don’t know responders to the question: “Are you more likely
to buy products with packaging marked ‘compostable’ or ‘biodegradable’?” Respondents
that did not provide a complete answer to this item were excluded from the analysis.

For the deductive theory-based analysis, we used COM-B as a data analysis framework
to organise emergent themes as behavioural influences related to capability, opportunity,
and motivation. As detailed in Figure 2, our analysis was conducted in the following steps:

1.  Familiarisation with the data. This involved reading all survey responses and noting
any recurring patterns.

2. Generation of initial codes to indicate themes. As responses were assigned codes, a
coding framework detailing code labels and definitions was developed and revised
iteratively to help guide subsequent coding.
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Search for themes. This involved organising codes into a tentative set of candi-
date themes.

Review of themes. This step involved a back-and-forth process of revisiting the raw
survey responses and coding framework in order to update the names, descriptions,
and definitions of candidate themes.

Mapping of emergent themes onto COM-B categories of barriers and enablers. A
theme qualified as a barrier if it deterred the purchasing of BCPP, as an enabler if it
promoted it, and as mixed if it could do both. Theme labels and their categorisation
into COM-B components was reviewed by a co-investigator (FL), upon which the
appropriate revisions were made.

Assignation of names and definitions for themes. This involved finalising the name,
definition, description, and example quotes for each theme. The coding framework
in Appendix B shows each theme’s names, definitions, descriptions, and example
quotes grouped according to those who said they were more likely, unlikely, or unsure
whether they would buy BCPP.

Production of the report. This involved writing up the analysis with feedback from
co-investigators.

Phase 1: Familiarisation with the data

An investigator (ALA) read and re-read all 610 survey responses and noted down any recurring patterns/ideas within the data set

Phase 2: Generation of initial codes to indicate themes l

An investigator (ALA) coded all survey responses to develop an initial coding framework

An investigator (ALA) went through the survey responses again, applying the coding framework, in order to revise code labels and

definitions

Phase 3: Search for themes l

An investigator (ALA) organised the codes into a tentative set of candidate themes

Phase 4: Review of themes l

An investigator (ALA) re-applied the coding framework to all 610 responses and iteratively revised code labels and definitions and their

organisation within candidate themes

l

For each code, the investigator (ALA) read through the extracts to judge whether it accurately represented the code and revised the

labels, definitions or oganisations of codes within themes

l

Candidate themes were reviewed by an investigator (ALA) and broken down if too diverse or incorporated into other themes if there was

not enough data warranting it as a stand alone theme

Phase 5:

ing of emergent th onto COM-B categories l

An investigator (ALA) categorised emergent themes as barriers, enablers or mixed and organised them into the COM-B categories they

represent

l

Theme labels and their classification into COM-B were reviewed by a co-investigator and behavioural science expert (FL), according to

which the appropriate revisions were made

Phase 6: Assignation of names and definitions for themes l

An investigator (ALA) finalised the labels and definitions of themes in line with how they fit with the research question

Phase 7: Production of the report 1

An investigator (ALA) wrote up the findings of the analysis, and selected sample quotes for themes

l

The co-investigators (SM, FL, MM) provided feedback on the write-up and presentation of findings, according to which the appropriate

revisions were made

Figure 2. The steps undertaken to create the thematic analysis.
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Guidance on conducting thematic analyses can be found elsewhere [45,46]. The
Thematic Codebook in Supplementary Table S1 shows each theme’s name, definition,
description, and example quotes grouped according to those who said they were more
likely, unlikely, or unsure whether they would buy BCPP. Thematic data saturation was
assessed after the 610th participant to justify discounting data analysis [47-49]. Guidance
on assessing data saturation can be found elsewhere [50].

2.6. Interpretation of the Results

Emergent themes from the analysis are presented as bullet points in the Results section.
Themes have been presented as barriers and enablers to buying BCPP, and organised
according to components of the COM-B model. The descriptions underneath each bullet
point provide an explanation of the emergent theme. The frequencies included in Table 2
show how many participants reported that given theme, and are included to highlight the
relative weight and importance of each theme.

3. Results

A total of 6523 participants responded to the survey. After removing participants
who did not provide a reason for their answer to the question “Are you more likely to
buy products with packaging marked ‘compostable” or ‘biodegradable’?”, 5176 participant
responses remained. Of these, the majority of the respondents indicated that they were
more likely to buy products in BCPP (84.1%), 8.1% said they were not, and 7.8% said they
were unsure (Table 1).

Table 1. The frequency and percentage of respondents indicating whether they were more likely to
opt for BCPP.

Answer Frequency (Total = 5176) Percentage (%)
Yes 4353 84.1
No 419 8.1
I don’t know 403 7.8

There were no new themes after the 610th participant (see Data Saturation Table,
Supplementary Table S2). Enablers were reported only by those who indicated that they
were likely to buy BCPP. Barriers were reported by those who said they were likely,
unlikely, and unsure whether they would buy BCPP, with some barriers (i.e., understanding
terminology and labels, packaging preferences) reported across all groups. Frequencies and
illustrative quotes for barriers and enablers are shown in Table 2. Quotes from participants
are included alongside their survey IDs.

Table 2. Frequencies and illustrative quotes for each theme mapped to COM-B categories.

S(?;::;E Theme (n = 16) 1\:10; (11\14;))( E;:Efg Example Quote(s)
LU . “I am not sure what these terms really mean.” ID 17551
. Understanding 61 Barri “These fusi d isleading.”
terminology/labels arrier ese terms are confusing and can misleading.
ID 13113
2. Awareness of plastic 4 Enabler “I am aware of the crisis with plastic around the world
waste problem ... 71D 21563
Psych. Cap. “I don’t always notice the compostable/biodegradable
signs amongst other text, images, and symbols on
3. Attention to product 55 Barrier packaging.” ID 18872
packaging and labelling “Don’t read labels when shopping.” ID 21986

“Partly forget to check. Only look at the packaging when
I come to put it in the bin.” ID 15122
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Table 2. Cont.

COM-B
Domain.

Theme (n = 16)

No. (Max
n=112)

Barrier/
Enabler

Example Quote(s)

4. Packaging preferences

5. Other product

qualities take precedence

71 Barrier

71 Barrier

“I would prefer to buy products in reusable or recyclable
packaging, I believe this is more resource efficient.”

ID 14967

“The item is more important than the packaging.”

ID 19231

“We buy the products we like, without looking at the
packaging.” ID 18664

“There are too many considerations when buying
products. A clothes item with biodegradable packaging
might be manufactured in a less sustainable way or
using a poorly looked-after /paid workforce, or just be
significantly more expensive. It’s impossible to be sure of
the best ethical choice within a given budget. Even
professional advice can vary: e.g., is it better to recycle
paper or send it to energy from waste plant, and indeed
are there sufficient processing facilities for either?”

ID 17816

Phys. Opp.

6. Access to BCPP waste
management

7. Aspects of the
shopping environment

8. Availability of BCPP

64 Both

14 Barrier

27 Both

“I have a compost heap therefore I can dispose of the
material safely instead of it going to landfill.” ID 21421
“Our authority does not accept food waste for recycling,
and it is inconvenient put packaging in the green bin as
all other green bin content comes from the garden.”

ID 13262

“Most of our household shopping is done online and we
can’t tell what the packaging is.” ID 18153

“No time to check all these while shopping.” ID 21857
“Comes from work and church as [they’re] already
using.” ID 21783

“Not always on offer as a choice.” ID 14709

Soc. Opp.

9. Social norms

3 Both

“It is much more acceptable.” ID 21451

“But also have a flat so only access to a shared compost
heap, and neighbours have complained in the past when
I've put compostable plastic in, as it just looks like the
wrong thing has been put in. When I explained, they still
complained that it takes too long to compost.” ID 15122

Aut. Mot.

10. Environmental
concerns

20 Enabler

“I am concerned about the environmental impact and
climate change.” ID 21453

Ref. Mot.

11. Beliefs about
environmental impact
of BCPP

12. Resolve to behave
pro-environmentally

13. Hope that BCPP will
be beneficial

112 Both

74 Enabler

9 Enabler

“Perceived lower environmental impact. Spend less time
in the ground before breaking down.” ID 21832

“The fuss about single use plastic is massively over
hyped. The total amount of plastic used for this is, in
relative term[s], miniscule ... ” ID 12080

“There is still an impact in producing the packaging
(land use/carbon emissions etc.), whether it is
biodegradable or not.” ID 14269

“Not convinced they are better.” ID 18432

“I'm always looking for ways to minimise my footprint.”
ID 21956

“I object to non-compostable throw-away plastic.”

ID 21440

“The companies that are going to the bother of using
biodegradable wrapping should be supported.” ID 21329
“ ... knowing that I can reduce the amount of waste
going to landfill or even to a recycling stream means a
lot.” ID 21650

“In the hope they will deteriorate quicker and
completely, unlike much plastic packaging.” ID 21725
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]():001:;: Theme (1 = 16) 1\’110; (11\14;))( EBIT:EIGZ Example Quote(s)
“I would buy if the compostability was deliverable—not
14, Skepticism over just greenwashing as it is at present.” ID 21167
' 112 Barrier “Having put ‘biodegradable’ stuff in my compost bins in

decomposition claims

15. No intention to buy

the past they don’t seem to break down very effectively.”

ID 18820

“I try to buy products with absolutely minimal

packaging or better none at all.” ID 18164

“I would be unlikely to purchase them and remain with
33 Barrier taking my own bags to fill with my fruit and veg and

BCPP re-useable coffee cup.” ID 14267

“Because I can’t be bothered to read every bit of

packaging.” ID 12288

“All manufacturers should be using these types of
16. Beliefs about 4 Barrier packaging. It should not be the consumer who has to
capability check.” ID 18714

“I'm not the primary purch[aser].” ID 18381

3.1. Barriers
3.1.1. Psychological Capability

e Understanding terminology and labels

Participants reported issues with understanding the terminology used to label BCPP,
for instance, not knowing what the terms biodegradable and compostable mean (e.g., “I
would need a convincing explanation of what these terms meant if [ were to be influenced
by them ... ” ID 11866), the environmental implications of the terms being vague (e.g., “I
don’t think it’s clear whether there are lower or higher carbon emissions associated with
these products.” ID 18000), and a lack of knowledge regarding end-of-life instructions,
including not knowing where to put the waste, not knowing what waste collection options
are offered by the council, and a lack of awareness of composting as a plastic waste disposal
strategy (e.g., ” ... although I understand what compostable means, had not thought of
it as an option ... ” ID 16827). Even amongst participants who indicated that they were
likely to purchase BCPP, there was misunderstanding regarding end-of-life instructions
and the environmental benefits conveyed by labels of biodegradable and compostable (e.g.,
“It needs to be made clearer if hot composting is required though ... ” ID 21608; “Although
I'm not sure which is better for the environment, I think it is the former, especially as
there seems to be so many questions about what actually happens to recycled plastic ... ”
ID 21520).

e Packaging preferences

Preference for other types of packaging was also a barrier, and was reported by
those who said they would buy, would not buy, and were unsure about whether they
would buy BCPP. Preferences for packaging varied; some expressed preference for no
packaging, others for recyclable and reusable materials, such as paper and glass, and others
for packaging labelled as compostable over biodegradable and, more specifically, preferred
home compostable over industrially compostable.

e  Other product qualities taking precedence

For some participants, other aspects of a purchase were deemed more important
than packaging. These included: the product itself (e.g., “It is the product that I buy,
not the wrapping.” ID 17563), price (e.g., “My main incentive is price.” ID 19429), other
ethical attributes (e.g., “ ... I try to buy fair-trade, organic, and local ... ” ID 19076), and
functionality (e.g., “Compostable plastic is the worst of both worlds . .. it falls apart if you
make it useful as a bag to hold stuff in ... ” ID 20899).
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e Attention to product packaging and labelling

Those who were unsure and unlikely to buy this packaging reported not noticing
or considering packaging labels, labels not being obvious or clear, and packaging being
considered at the point of disposal as opposed to the point of purchase.

3.1.2. Physical Opportunity
e  Aspects of the shopping environment

For those who said they would not buy or were unsure about buying BCPP, barri-
ers related to the physical commercial environment, for instance, the lack of packaging
information when shopping online and time constraints while shopping.

e  Access to BCPP waste management

For those that would not buy or were unsure about buying BCPP, access was a barrier,
either because their council did not offer collection or they could not compost at home.

e  Availability of BCPP

This was a barrier for those without access to BCPP in their environment.

3.1.3. Social Opportunity
e  Social norms

Social influence discouraging the purchase of BCPP was a barrier. For instance,
participants mentioned tensions arising with neighbours if they put plastic in a communal
compost heap (e.g., “But [I] also have a flat so only access to a shared compost heap, and
neighbours have complained in the past when I've put compostable plastic in, as it just
looks like the wrong thing has been put in. When I explained, they still complained that it
takes to[o] long to compost.” ID 15122).

3.1.4. Reflective Motivation
e Beliefs about the environmental impact of BCPP

This was a barrier for those who said they were unlikely to buy and unsure about
buying BCPP. This theme included beliefs that the impact of single-use plastic is exagger-
ated, that biodegradable and compostable plastics have a higher carbon footprint than
non-biodegradable and non-compostable plastics, and that biodegradable and compostable
plastics, like traditional plastic, will also only break down into harmful microplastics.

e  Skepticism over decomposition claims

This was a barrier for those who said they were unlikely to buy and not sure they
would buy BCPP. For instance, some reported a general mistrust of BCPP degradation
claims, while others had unsuccessfully tried to compost BCPP at home.

e No intention to buy BCPP

This theme emerged for those who said they were unsure about buying or unlikely
to buy BCPP, and included: avoiding packaging altogether, preferring to engage in other
behaviours to reduce waste, and having competing priorities.

e  Beliefs about capability

This emerged for those who said they were unsure whether they would buy BCPP.
They perceived the producer to have responsibility for reducing plastic waste, rather than
the general public, and reported not having control over household shopping e.g., because
one’s partner was the primary shopper.

3.2. Enablers
3.2.1. Psychological Capability

e  Awareness of plastic waste problem

An awareness of issues with plastic waste enabled the purchase of BCPP.
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3.2.2. Physical Opportunity

e  Access to BCPP waste management

This was an enabler for those that said they would buy BCPP, either because they
already compost or their council offers collection of BCPP.

e Availability of BCPP

Having BCPP available within the commercial environment was an enabler.

3.2.3. Social Opportunity

e Social norms

Social norms encouraging the purchase of BCPP was an enabler. For instance, partici-
pants mentioned it being more civilized and socially acceptable to buy BCPP (e.g., “More
civilised to do so.” ID 21834).

3.2.4. Automatic Motivation

e Environmental concern

Enablers included concerns about environmental well-being, the accumulation of
waste in the natural environment, and the build-up of plastic waste in particular.

3.2.5. Reflective Motivation

e  Beliefs about the environmental impact of BCPP

This was an enabler for those who said they were likely to buy BCPP. For instance,
this included beliefs that BCPP is more resource efficient, reduces the amount of waste sent
to landfill and incineration, improves soil quality, prevents the build-up of plastic in the
environment, and degrades faster than non-biodegradable plastic.

e Hope that BCPP will be beneficial

The theme of hope/optimism that BCPP will have positive environmental conse-
quences emerged as an enabler. Here, we refer to an optimistic desire for a specific outcome
that emerged distinctly from beliefs about the truth regarding BCPP’s impact.

e Resolve to behave pro-environmentally

This resolve included an intention to support businesses that use BCPP and wanting
to buy BCPP, as it aligns with one’s ethos or values.

4. Discussion

The main reasons for people buying BCPP concerned reflective motivation (positive
beliefs about BCPP’s environmental impact and resolve to behave pro-environmentally)
and physical opportunity (access to appropriate waste management). Key reasons for not
buying BCPP concerned psychological capability (not understanding the terminology used
to label packaging, not taking notice of packaging, and preferring other types of packaging
and product qualities), reflective motivation (negative beliefs about BCPP’s environmental
impacts and skepticism over decomposition claims), and physical opportunity (no access
to appropriate waste management).

Our results are in line with previous findings. Having pro-environmental values
and intentions increase the purchase of eco-products, therefore, it is unsurprising that
they impact BCPP purchase as well [51,52]. Environmental concern, social influences, and
awareness of environmental issues promote the consumption of eco-friendly products and
services [53-55]. Our results suggest that these factors also extend to the purchase of BCPP.

Our findings support a lack of knowledge as a barrier to buying BCPP [56]. Previous
results show that people may not understand eco labels as intended, or be aware that
they even exist [57,58]. This is consistent with our findings that packaging labels often
go unnoticed, and that people do not know what biodegradable and compostable mean
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in terms of their environmental impact and disposal instructions, even amongst those
who are willing and motivated to purchase BCPP. A preference for home compostable
packaging over biodegradable or industrially compostable packaging was found. This
could be related to greater clarity regarding end-of-life options for the term compostable
over biodegradable. Further research is needed to clarify this.

Misunderstanding the terminology on labels can negatively impact citizens’ percep-
tions of sustainable products, leading to skepticism and mistrust [57,59]. Our findings sup-
port this, as participants shared negative beliefs about BCPP and skepticism over biodegrad-
ability claims. This may reflect the fact that the term biodegradable is often misused when
describing packaging [60], despite definitions being available (Dir2019/904; [61]).

Our findings also support the role of citizen preferences in influencing packaging
purchase. Participant preferences for no packaging or non-plastic packaging materials,
such as paper and glass, are echoed in a similar study of Romanian citizens [56]. While
environmentally friendly packaging may be favoured in principle, factors like brand, price,
and convenience can override its importance [62]. Consuming sustainably may also be
experienced by people as stressful, time-consuming, and too expensive [63]. Our results
support this, as price was reported as an influence on buying BCPP. Our participants also
reported feeling overwhelmed when trying to evaluate the environmental friendliness
of products.

Structural changes within the immediate commercial environment could address the
identified barriers of limited BCPP availability and the lack of packaging information when
shopping online. Retail outlets are the mediators between citizens and products: through
providing information, incentivizing, and orienting customers towards eco-products, they
can increase sustainable purchasing behaviours [64]. Not noticing product packaging and
labels was identified as an influence on purchasing, which could also be addressed through
structural design changes that orient people towards BCPP.

The environmental influences found to be effective in influencing waste management
behaviours extend to buying BCPP. For instance, recycling rates are influenced by having
the appropriate bins at home [65] and by local curb-side recycling schemes [66]. The varied
experiences of our participants highlight the lack of a UK-wide system of collecting and
processing BCPP [67]. This undermines the environmental benefits, as BCPP risks being
littered or contaminating other waste streams.

Our analysis suggests that a labelling system that enables the appropriate purchase
and waste management behaviours is needed, alongside improvements to BCPP waste
collection and processing. Preliminary results already show that designing food packaging
based on user-centered needs may promote more desirable waste disposal behaviours [68].
To promote the purchase of BCPP, environmental impacts need to be better communicated
on packaging. Ecolabelling is a key tool for promoting sustainable purchases, but will
only work if people are engaged, informed, and trusting of packaging claims [57]. Gaining
citizens’ trust will rely on a more consistent and transparent method of manufacturing,
labelling, and testing BCPP. Developments in infrastructure will be needed for introducing
a nation-wide collection and processing system for BCPP, ensuring that the public can
put the right materials in the right (compost) bin for the appropriate waste processing.
This could, for instance, include adapting current food waste or recycling waste streams
so that they are able to manage BCPP waste. The success of these policies would, in
turn, rely on effective informational and motivational public campaigns and improved
systems of labelling, where end-of-life instructions are efficiently communicated to citizens
on packaging.

Limits to our study include taking intention as a proxy for behaviour. Gaps between
the reported intention to perform a behaviour and the subsequent performance of that
behaviour are well-established (referred to as the intention-behaviour gap) [69,70]. Our
results should be interpreted with this in mind.

The demographic information of participants was not collected, which would have
helped evaluate the likely generalisability of the results. The study is likely to show self-
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selection bias, whereby those who already engage in or are interested in composting were
more likely to take part. While our results provide insight into behavioural influences,
further studies are required to replicate the findings and assess their generalisability to
other populations. For instance, it would be useful to explore how behavioural influences
manifest within various consumer segments. More scientific research is needed to identify
labelling systems that communicate packaging information more effectively, informed by
knowledge about product design. Areas to address include the sustainability information
citizens want on packaging, and whether this influences the extent to which they perceive
the packaging to have environmental benefits and/or their purchasing behaviour. Research
is needed to clarify which packaging or design features best communicate the correct
disposal actions required by the end user, and whether they increase the correct disposal
of BCPP. Acknowledging the role of other key actors in reducing plastic waste, further
research into the factors influencing industry-level behaviour is needed. While there are
some examples of such research being conducted e.g., within the horticultural sector [71],
further industry-level behavioural investigations will be necessary for designing effective
strategies that enable the transition to a circular plastics economy.

5. Conclusions

Successfully introducing BCPP into the market is not without its challenges, relying not
only on technological innovation, but also on interventions that change human behaviour.
Our paper provides a methodological framework for identifying influences on behaviour(s)
that can aid in designing interventions more likely to be effective at achieving the desired
behaviour change. Our methodology was specifically applied to understanding influences
on citizens” BCPP purchases, which is important for enabling BCPP’s environmental
benefits. The practical usefulness of our study includes the detailing of a method that can
be adapted by other researchers and practitioners, serving as a template for understanding
a variety of environmentally significant behaviours and as a foundation for designing
interventions that sustain environmental health.

Although limited to a UK context, our results have valuable implications for policy
and intervention design. Our study reveals widespread public misunderstanding of the
terms used to label BCPP, leading to confusion and mistrust towards packaging claims.
Interventions will therefore need to reduce skepticism over environmental claims of pack-
aging and ambiguity concerning the labels biodegradable and compostable. Based on
prior research and the present findings, we suggest designing packaging based on user-
centred needs for transparency. These include improving information on the source of
the packaging material, how the packaging waste is processed, and how to dispose of the
packaging. These changes, however, will not be sufficient unless facilities for local BCPP
waste collection and processing are increased. To achieve this, we suggest policies that
focus on improving the current waste infrastructure e.g., potentially adapting existing food
waste management streams to accommodate compostable plastics.

Further research is needed to assess the generalisability of our findings to other
contexts, and to investigate how packaging design can be used to promote environmentally
conscious purchasing and waste management behaviours amongst citizens. Additional
studies measuring actual behaviour as opposed to behavioural proxies will help promote
the conclusiveness of results.
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