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There are many studies considering the use and waste management of plastics but these are primarily

focused on recycling. While studies of human interaction with plastics provide some insight into current

waste creation and recycling choices, studies on behaviour change and the human relationship to plastic

are limited. In this perspective, we pose that understanding individual and community behaviour change

is key to determining effective and sustainable drivers of change in the use of plastics. A review of

contemporary literature highlights this as a knowledge gap, with only a few studies undertaken which

have primarily focused on the theory of planned behaviour and plastic waste. To help support more

sustainable and effective plastic use and waste management policy, it is recommended that future

research focus on behavioural aspects of the plastic–people relationship with a focus on the Behaviour

Change Wheel and the Capability, Opportunity and Motivation model (COM-B), to advance current

understanding of individuals' behaviours relating to plastic use and waste. It is suggested that

understanding the behavioural elements of the people–plastic relationship is fundamental to identifying

effective and sustainable changes in behaviour and the guidance, policies, opportunities, and restrictions

that can help achieve change.
Environmental signicance

The challenge of addressing the creation of plastic waste and plastic pollution is complex and is routed in people's relationship with plastic. Plastic still follows
a linear economy at present; hurdles in shiing to a more sustainable and circular economy include difficulties changing people's behaviour. However, the
factors driving people's plastic behaviour are understudied, especially through a human behaviour change lens. This perspective paper presents a focused
literature assessment identifying that knowledge gap in plastic pollution and the confrontation of the plastic waste problem using behaviour change theories
and tools. Specically, it identies the potential benecial implementation of the behaviour change wheel and COM-B tools in identifying plastic behaviour
factors and future targeted intervention design.
Introduction

Impacts of plastic pollution on environmental and potentially
human health are well-reported.1–3 Both larger items (macro-
plastics) and smaller plastic particles or microplastics (MPs) are
becoming more of a public concern due to increasing media
attention and public policy.4–6 Although systemic change is
needed to address the current plastic waste problem and its
consequences, complementary individual action is also neces-
sary to reduce waste, prevent pollution and decrease exposure to
Studies, Dalhousie University, Halifax,

Zealand

. E-mail: d.allen.2@bham.ac.uk

tion (ESI) available. See DOI:

the Royal Society of Chemistry
potentially harmful MPs. Efforts to change individual behaviour
have been focused on distributing information about plastic,
raising awareness of its impact, or introducing restrictions.7

The implementation of behaviour change models and methods
to date have resulted in only a small step rather than a system-
atic change or signicant individual shi in people's relation-
ship to plastic. The signicant changes needed to tackle the
growing plastics problem have been slow and increasing
awareness of the issue has not been found to result in action. A
large shi in a broad range of plastic-related behaviours is
needed. To implement individual level behaviour change in
relation to plastic use, it is logical to understand the science of
behaviour change, an understanding that has been predomi-
nantly missing in the plastic pollution discourse.

To simplify the use of behaviour change theories in
designing behaviour change interventions, various behaviour
change tools have been developed. These tools are used
Environ. Sci.: Adv., 2023, 2, 551–557 | 551
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Fig. 2 COM-B System of Behaviour Change (modified from Michie
et al. 2011).

Fig. 3 Ajzen's Theory of Planned Behaviour (Ajzen 1991).
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extensively in the context of public health (e.g., to examine the
drivers of vaccine hesitancy) and therefore hold promise for
potential effective use in addressing the plastic pollution
problem. One prominent behaviour change framework is The
Behaviour Change Wheel (BCW)8,9 (see Fig. 1). This model is
based on the synthesis of 19 existing behaviour change frame-
works and provides a comprehensive and systematic meta-
approach to designing behaviour change interventions.

At the centre of the BCW is the Capability, Opportunity and
Motivation model (COM-B) model8,9 (see Fig. 2). The COM-B
model describes behaviour as the interaction between an indi-
vidual's capability, opportunity, andmotivation to engage in the
behaviour with six components that drive behaviour (i.e.,
physical capability, psychological capability, physical opportu-
nity, social opportunity, reective motivation, and automatic
motivation).

These COM-B components are linked to intervention func-
tions (i.e., education, persuasion, incentivization, coercion,
training, enablement, modelling, environmental restructuring,
restrictions) through which an intervention can change behav-
iour, and seven broad policy categories (i.e., guidelines,
environmental/social planning, communication/marketing,
legislation, service provision, regulation, scal measures). Inter-
vention functions are then linked to behaviour change tech-
niques (BCTs), which are the observable, replicable, and
irreducible active ingredients of an intervention9,10 (see Fig. 1).
While we know that these tools have been used extensively in the
health eld to achieve positive and effective behaviour changes
towards behavioural health issues (e.g. language development,
rehabilitation participation, behaviour change for disease
prevention through exercise and diet change, vaccine acceptance
and uptake, see ESI†), the current paper will explore their use
within the context of plastic-related behaviours.
Fig. 1 The Behaviour Change Wheel (modified from Michie et al.
2011).

552 | Environ. Sci.: Adv., 2023, 2, 551–557
One theory that has been used within the literature on pro-
environmental behaviour is Ajzen's theory of planned behav-
iour (TPB).11 Although this theory and its constructs can easily
be subsumed within the BCW and COM-B approach it is worth
considering it separately because of its predominance within
the eld. TPB posits that engaging with a behaviour can be
predicted by one's intention to engage in that behaviour.
Intention is determined by interaction of three variables: atti-
tude; subjective norms; and perceived behavioural control
(PBC)12 (see Fig. 3).

This perspectives paper aims to explore the extent of the
contemporary literature on behaviour change and plastic-
related behaviours and highlight the opportunity to consider
behaviour change models such as COM-B, BCW and TPB in
addressing the plastic pollution problem. This study makes
a tentative step towards identifying what behaviour change
concepts and theories have been used to study the use of indi-
vidual plastic consumption, the use of plastic and waste
behaviours. A non-exhaustive literature review was conducted to
establish the extent of the literature that has been published on
this matter to-date and to identify gaps in knowledge which
could form the basis for future research in this area.
Methodology

A keyword search was completed using SCOPUS, employing
a range of terms relating to plastic and behaviour change
(Fig. 4). The aim of the high-level scoping literature search was
to identify relevant contemporary studies on behaviour change
elements, plastic, and general pollution. Results are shown in
Table 1, presenting the numbers of papers with titles, abstract
or keywords associated with the ‘main’ and ‘sub category’
keywords entered into the SCOPUS keyword search. A Scopus
search for each individual combination of main and sub
© 2023 The Author(s). Published by the Royal Society of Chemistry
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Fig. 4 Flow diagram showing keywords and resulting subcategory
words from SCOPUS search.
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category keywords was conducted and the resultant papers
recorded (see ESI†) to determine the current use of these four
main behaviour changemodels and tools relative to both plastic
specic (plastic pollution keywords) and pollution, behaviour
and human health research. The search was completed on 16/
03/2022 and included all results published in peer reviewed
journals up to this date. The studies found during this search
were checked manually to ensure they were relevant, peer-
reviewed studies.

As can be observed,most of the literature is biased towards the
use of Ajzen's TPB across all subcategories investigated, with only
a few papers utilising other behavioural change models and
theories, such as COM-B and BCW in relation to plastic, waste
management or pollution (Table 1). The literature search iden-
ties a knowledge gap and research need for plastic pollution
studies to address the human–plastic relationship from a behav-
iour change lens to identify why people use and waste plastic and
what creates or potentially can change this relationship.
Table 1 Results of Scopus keyword search based on publications up un

Category keywords Sub category keywords

Main k

Behavi
techni

Plastic pollution Plastic pollution 0
Plastic waste 0
Macroplastic 0
Microplastic 0

Pollution Pollution 3
Waste 5
Recycle 0
Climate change 13

Environmental behaviour Pro-environmental behaviour 0
Environmental awareness 4
Environmental attitude 12
Environmental pollution 2

Human health Human health 298
Human well-being 12
Public health 72

© 2023 The Author(s). Published by the Royal Society of Chemistry
There are more papers published that have included
behaviour change principles in the context of environmental
awareness and pollution (e.g. Barker et al.’s discussion on
consumer behaviour change for food waste prevention,13

Kolodko et al.‘s assessment of the BCW method to modify UK
littering behaviour,14 or Lasrado and Zakarina's examination of
BCW organisational factors that inuence environmental atti-
tudes and self-initiated green behaviour15) than directly focus
on plastic pollution, and although there will be relevant
discussion to plastic-related behaviours within these topics, for
the purposes of this initial review, only papers specically
associated with plastic and plastic waste have been included in
the plastic pollution publication counts. The general litter and
pollution based behaviour change research can provide useful
lessons and insight into the potential success of implementing
the BCW, COM-B and TPB models to the plastic pollution
problem. Potential early translatable ndings include the
identication that awareness does not translate to action of
behaviour change effectively and that incohesive small reward
driven interventions do not consistently result in long-term
signicant behaviour change.

Although the literature on this subject to date is not exten-
sive, there have been interesting observations and ndings
from the existing studies on behaviour change and plastic-
related behaviour.

Plastic, waste management and
behaviour change
Plastic-related behaviours

It is known that plastic is closely related to many aspects of
modern life and therefore there are many behaviours that may
encourage or modify the use of plastic. Therefore, plastic-
related behaviours encompass a range of actions from waste
reduction, waste management and responsible consumption
through to individual and societal valuation of the product or
til 16/03/2022, provided in the ESI

eywords

our change
que taxonomy

Behaviour
change wheel

COM-B
model

Azjen's theory of
planned behaviour

0 0 9
6 1 28
0 0 0
2 0 0

20 7 171
23 6 389
0 69 127

37 2 183
3 1 275

13 12 244
37 20 1050
9 4 122

373 317 3474
16 10 78

104 87 699

Environ. Sci.: Adv., 2023, 2, 551–557 | 553
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material. Most of the studies found during this scoping litera-
ture search published to date that examine behaviour change in
relation to plastic focus on waste management behaviours and
recycling. For example, 196 (11 of these with ‘recycle’ in the title)
out of 4932 studies (the total identied through the Scopus
search for all main + sub category searches) focused on recy-
cling as the subject of their study (Table S1, ESI†). Although this
is an important part of preventing plastic mismanagement,
waste management and recycling are only a fragment of the
behaviours which need to be addressed to reduce plastic waste,
plastic pollution and plastic environmental and human expo-
sure. Behaviours which reduce the production, purchase, use
and waste and behaviours which promote the move towards
a more circular economy are also to be encouraged. However,
there is a large gap in knowledge about what is known about
behaviour change and current plastic-related behaviours.

Ajzen's theory of planned behaviour

Ajzen's TPB is one of the most utilized behaviour change
theories in relation to plastic and pollution. Despite a general
agreement on the applicability of the TPB in predicting plastic-
related behaviour change,16–23 there was is a lack of consensus
on which of the elements of TPB – PBC, subjective norms or
attitude – have the most inuence on plastic-related behaviour
change. For some studies the ndings suggested PBC was the
most important in plastic behaviour change,24–27 for others it
was subjective norms,28,29 and others it was attitude.29,30

However, these studies took place in a range of locations with
varying cultural approaches to waste management, and varying
access to recycling facilities. This cultural and facilities incon-
sistency could explain the varying degrees of inuence of these
elements of the TPB, or it could be said that the TPB is too linear
in single element focused in its approach. It is expected that
different cultural and societal norms will play into plastic-
related behaviour change, therefore a model with a more vari-
able and exible approach might be better applied to plastic-
related behaviour change research.

Other studies used extended versions of TPB and included
elements such as environmental awareness,22,24,25 habit17,31 and
social norms,16,31,32 which were all found to be signicant in
predicting behaviour change. This further emphasises the need
for a more extensive model to examine plastic behaviour
change. Habit is dened as a “response automatically triggered
by the perception of relevant context cues” (Wood, 2017: p.
389).33 Therefore, relevant social and cultural cues are impor-
tant for inuencing individual behaviour change, especially if
the behaviour change is to become more permanent and auto-
matic, and should be factored into considerations on plastic-
related behaviour change.

COM-B model

The COM-B model consists of three conditions necessary to
complete a behaviour. These include capability, which consists
of psychological or physical ability; opportunity, which
comprises the physical and social environment needed; and
motivation, which includes reective motivation.8 Only one
554 | Environ. Sci.: Adv., 2023, 2, 551–557
study was identied during this scoping search that utilised this
model to assess plastic-related behaviour, Allison et al. (2021)
(Table 1, main keyword = COM-B, category keywords from the
plastic pollution list).34 Allison et al. (2021) surveyed partici-
pants on their willingness to purchase bio-degradable compo-
stable plastic packaging (BCPP) to identify barriers and
enablers. Survey responses were then organised according to
the COM-B model.34 For example, psychological capability
included understanding the terminology of plastics and their
labelling and understanding the plastic problem; physical
opportunity consisted of access to the correct waste manage-
ment and shopping environment; and social opportunity
included social norms. Finally, automatic motivation and
reective motivation included environmental concerns and
believes about the impacts of biodegradable plastics. The focus
on biodegradable and compostable plastic may be inconsistent
with current thinking on the importance of the circular
economy rather than replacing one waste problem with
another, but this paper provides valuable insights. For example,
this paper highlights the conditions that affect individual-level
behaviour change in relation to plastic. This study identies the
main barriers and enablers in terms of psychological capability
are understanding terminology and awareness of the plastic
waste problem; within physical opportunity: the shopping
environment, access to products, and access to waste manage-
ment; and within social opportunity: social norms; and nally,
within reective motivation: environmental beliefs and
concerns, and beliefs about capability. This tells us that to
inuence willingness to change behaviour there needs to be
access to an environment where alternatives are readily avail-
able, the social norms need to be aligned with this change, and
their needs to be an environmental awareness and capacity for
the individual to make the change.
Perceptions and attitudes towards plastic

Understanding individual perceptions of plastic is a useful
starting point in understanding and potentially changing
people's relationship and behaviour associated with plastic, as
it indicates whether plastic is viewed as a convenient part of
modern life or if the increased attention on the environmental
impact and human health consequences have altered percep-
tions. Heidbreger et al. (2019) reviewed 187 studies focused on
relevant ‘plastic pollution’ and ‘pollution’ and found that the
perception of plastic had changed, especially in relation to its
impact on health with people becoming more aware of the
plastic problem.35 However, as found in many studies including
Heidbreger et al. (2019) behaviour does not always follow
awareness and this is denitely true with regards to the plastic
pollution problem. It appears most individuals consider the
impact of packaging at the point of disposal rather than pre-
purchase despite education and awareness campaigns.35 This
is consistent with research on consumer preferences for bio-
degradable packaging.34 Most recently the COVID-19
pandemic and its associated health and safety concerns have
changed the function and perception of many plastic and
single-use plastic (SUP) products. The increase in awareness of
© 2023 The Author(s). Published by the Royal Society of Chemistry
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public health and viral transmission, combined with the many
restaurants offering more takeaway services during the inter-
national lockdown, and the temporary rejection of reusable
items by some retailers due to safety concerns, has resulted in
both an increase in use of SUPs and shi in public perception of
plastic towards a hygienic and healthy product rather than
a pollutant, thus limiting an individual's opportunity to make
a change to reduce their use of plastics.36

Food hygiene and environmental awareness have been
highlighted as important but opposing views inuencing plastic
behaviour. Studies have identied food hygiene as a priority and
an associated willingness to pay for biodegradable alterna-
tives,37 reecting the importance of motivation, while other
studies suggest environmental concerns are more pertinent and
that participants are less willing to pay for alternatives, but
participants would still prefer this to outright bans.38 Behav-
iours associated with single-use items are not seen as the focus
of SUP reduction but rather the material itself, and that despite
a high level of awareness participants are not willing to change
their purchasing behaviours to reduce plastic.39 Similarly, ease
of access to recycling information has not been shown to
directly relate to appropriate disposal of plastic waste or recy-
cling actions.40 Awareness and information are not the sole
drivers of plastic-related behaviour change, but merely a start-
ing point.

Social patterning

There is a general consensus within published research
regarding the inuence of sociodemographic factors on the
behaviours and attitudes associated with plastic. This
consensus identies that sociodemographic factors such as age,
gender, marital status, education and income determine the
uptake of anti-plastic behaviours and attitudes, and also the
implementation of plastic reduction policies.41–45 Similarly, the
inuence of education on plastic and related behaviours
suggests individuals of a younger age will have a more effective
long-term impact and participate in anti-plastic behaviour,
given the importance of socialisation in the attitudes we form.42

Many of the studies utilising TPB also investigated the role of
gender, but there was no consensus or consistency in inclusion
of the gender element. Although it can be argued that exam-
ining the differences in gender may lead to a gendered
approach to behaviour change,46 in order to produce targeted
behaviour change interventions the role of gender and factors
like ethnicity and income may be important to consider. Such
targeting logic could also be applied to a wider range of vari-
ables (including class, ethnicity, income) to help advance the
understanding social patterning, individual or community–
plastic interaction and production of targeted interventions. To
effectively unpick the inuential elements on plastic pollution
and use behaviour and identify potential intervention strategies
there is a need for individual and multiple factor analysis.

Drivers, obstacles and potentials for research and policy

Convenience culture is one of the main drivers of plastic-
associated behaviours. This was most apparent in the
© 2023 The Author(s). Published by the Royal Society of Chemistry
literature on the perceptions of plastic and in relation to the
increase in takeaway culture with COVID-19. Within behaviour
change literature, it is known that the ease by which a behaviour
can be changed affects the success of interventions. Therefore,
successful behaviour change interventions associated with
plastic will need to ensure that accessing reusables or sustain-
able alternatives is just as easy, if not easier than using tradi-
tional (single use, SUP) plastic. Ideally, circular approaches (a
shi from produce-use-dispose to reduce, reuse, repair,
remanufacture, recycle,47 potentially incorporating elements
such as upcycling of plastic waste48 and implementation of
production/waste management policies and regulations49)
would be the most accessible and affordable option. Addition-
ally, socio-demographic factors were also identied in the
literature, although the degree to which this drives plastic
pollution is not established. However, it appears that targeted
behaviour change interventions (e.g. by gender, ethnicity,
income) are recommended by most studies and this is an
interesting avenue for future research.

One of the main obstacles to reducing use of SUP during
COVID-19 related to food safety and hygiene concerns, leading
to increased SUP use of personal protection equipment (e.g.,
masks, gloves hand gel, and visors), and food and drinks
containers. This is considered an obstacle, as many individuals
still perceive a risk with reusable items, and the COVID-19
situation will continue the use of several SUP items for
a considerable period. Habit was also identied as an obstacle.
This is closely related to our current convenience culture and
has been considered as a barrier. Finally, money is another
major obstacle in terms of plastic behaviour change, in relation
to both the costs associated with behaviour change (by the
individual, producers and industry, waste managers and
governance bodies) and the policy change required (e.g. the
increased cost of plastic construction if regulations require
circular economy future reuse/repair/remanufacture to be
incorporated in product design; implementation of a plastic
levy on plastic use or tax to cover end-of-life costs).49,50

However, despite these drivers and obstacles, there are some
opportunities for change. COVID-19 could also be an opportu-
nity for change. As the COVID-19 situation continues to evolve,
there are opportunities for regime and habit change to be
introduced. Also, it is hoped that as the health and safety situ-
ation improves this will provide more opportunities for single-
use items to be reduced. Education is also another theme
which arose within the literature. Many of the papers reviewed
here recommended education to individuals of all ages. This is
especially pertinent as there appears to be situations of misin-
formation in relation to plastic and the sustainability of
biodegradable alternatives. Part of this education could involve
de-marketing. This is when a company uses negative messages
to discourage demand for a certain product, and has been used
for health behaviours, such as tackling obesity.51 It has also
been included in work on behaviour change in relation to anti-
biotic misuse52 and sustainable tourism53 (behaviour changes
identied using one of the 3 behaviour models; BCW, COM-B,
TPB). Raab et al. (2022) found that it was successful in moti-
vating a reduction in SUP consumption amongst tourists in
Environ. Sci.: Adv., 2023, 2, 551–557 | 555
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Canada. This was especially true for those with a stronger
recycling attitude, individual commitment, and responsibility.54

Future research could look to the use of negative messaging
within other contexts as it may be more suited to individuals
that already have a sense of responsibility for their plastic
consumption. Although this review did not focus on pro-
environmental behaviour elements of it appeared in the litera-
ture, for example, the importance of social norms and locus of
control in motivations behind behaviour change.55 Future
research could look at what lessons can be learned from pro-
environmental behaviour change for potential tranfer or
insight into positive change in the people–plastic relationship
and individual plastic behaviour.
Limitations

This paper acknowledges that this review is not systemic or
extensive. As stated in the methodology, this search was limited
to papers mentioning ‘plastic’ but this subject area is related to
pollution, waste, recycling and litter or specic consideration of
‘micro-’ or ‘macro-’ plastic. This may have resulted in some
relevant papers being missed or excluded during the search. In
addition, only studies published in the English language were
included which will have limited the scope of this search and
will have caused some bias in the selection of studies covered in
this article. A full systemic review is recommended, including
an extended selection of terms and investigating papers not
directly associated with plastic.
Conclusions

There needs to be multi-level and systemic change to alter our
relationship with plastic. Fundamentally this must include
individual change. Clarity regarding a range of new behaviours
to be adopted must be central moving forwards. Although
recycling is important for the public, more focus needs to be
placed on specifying, understanding and promoting circular
behaviours, detailing waste reduction behaviours, and for
manufacturers, providing reusable alternatives, rather than
biodegradable ones. The creation of new habits, routines and
social norms based around these diverse behaviours will help
facilitate a cultural move away from plastic. Previous literature
has focused too much on behaviours associated with plastic
aer it has been purchased and used, rather than behaviours at
the beginning of the plastic life cycle. This paper acknowledges
that to create individual-level behaviour change individual
facing interventions are required. However, it is important to
acknowledge that not all individuals are the same and that the
barriers and facilitators to individual behaviour change are
socially patterned (e.g. by gender, class and ethnicity).

There are many drivers and inuences of plastic-related
behaviour, including habit, convenience, and culture, and
therefore a nuanced approach is necessary (i.e. not considering
individual drivers, obstacles or the effectiveness of individual
opportunities or actions in isolation). The BCW system with the
COM-B model at its core, provides such a nuanced approach
and could help identify and guide effective interventions that
556 | Environ. Sci.: Adv., 2023, 2, 551–557
include mechanisms and policies that could help generate or
positively inuence behaviour change.

The SCOPUS search shows that there is a lack of research on
the BCW in relation to plastic and this needs to be expanded in
future research. It is also clear that raising awareness of the
plastic problem is not sufficient on its own in instigating
behaviour change. Future research should seek to investigate
which targeted interventions would work best in different
cultural and demographic contexts. Policy also needs to ensure
there is a physical environment where access to reusables,
alternatives and waste management is easy, so the convenience
of SUP is shied. A social environment also needs to exist where
social norms and culture dictate that reducing plastic waste is
a norm to be upheld.
Author contributions

LW, DA and AM: conceptualization, resources, methodology,
data curation, investigation, writing – original dra, all authors:
writing – review & editing.
Conflicts of interest

There are no conicts to declare.
Acknowledgements

This research was funded by the UKRI NERC discipline hopping
for environmental solutions grant (2022). The authors would
like to thank the EPSRC doctoral scholarship EP/T517938/1 for
their support of Anna MacDonald, the Natural Sciences and
Engineering Research Council of Canada (NSERC), Grant/Award
Numbers RGPIN-2018-04119 for support of Tony R. Walker and
the Leverhulme Trust, grant ECF-2019-306 for their support of
Deonie Allen. This project has received funding from the
European Union's Horizon 2020 research and innovation pro-
gramme under the Marie Skłodowska-Curie grant agreement
no. 101023635 for Deonie Allen.
Notes and references

1 L. C. Jenner, J. M. Rotchell, R. T. Bennett, M. Cowen,
V. Tentzeris and L. R. Sadofsky, Sci. Total Environ., 2022,
831, 154907.

2 M. O. Rodrigues, N. Abrantes, F. J. M. Gonçalves,
H. Nogueira, J. C. Marques and A. M. M. Gonçalves,
Environ. Toxicol. Pharmacol., 2019, 72, 103239.

3 H. A. Leslie, M. J. M. van Velzen, S. H. Brandsma,
A. D. Vethaak, J. J. Garcia-Vallejo and M. H. Lamoree,
Environ. Int., 2022, 1–8.

4 S. Schönbauer and R. Müller, Sci. Commun., 2021, 43, 543–
569.

5 S. Allen, D. Allen, S. Karbalaei, V. Maselli and T. R. Walker, J.
Hazard. Mater. Adv., 2022, 6, 1–12.

6 J. Kramm, S. Steinhoff, S. Werschmöller, B. Völker and
C. Völker, Glob. Environ. Change, 2022, 73, 1–13.
© 2023 The Author(s). Published by the Royal Society of Chemistry

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d2va00248e


Perspective Environmental Science: Advances

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
M

ar
ch

 2
02

3.
 D

ow
nl

oa
de

d 
on

 1
/2

2/
20

26
 3

:5
7:

48
 A

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online
7 K. Borg, A. Lennox, S. Kaufman, F. Tull, R. Prime, L. Rogers
and E. Dunstan, J. Cleaner Prod., 2022, 344, 1–14.

8 S. Michie, M. M. van Stralen and R. West, Implementation
Sci., 2011, 6, 1–11.

9 S. Michie, L. Atkins and R.West, Can. J. Phys. Leadersh., 2014,
2, 1003–1010.

10 J. Cane, D. O'Connor and S. Michie, Implementation Sci.,
2012, 7, 1–17.

11 I. Ajzen, in Action Control, ed. Kuhl J. and Beckmann J.,
Springer, Berlin, Heidelberg, 1985, pp. 11–39.

12 I. Ajzen, Organ. Behav. Hum. Decis. Process., 1991, 50, 179–
211.

13 H. Barker, P. J. Shaw, B. Richards, Z. Clegg and D. Smith,
Sustain, 2021, 13, 1–18.

14 J. Kolodko, K. A. Schmidtke, D. Read and I. Vlaev, PLoS One,
2021, 16, 1–20.

15 F. Lasrado and N. Zakaria, Asia Pacic J. Manag., 2020, 37,
823–850.

16 D. Arli, A. Badejo, J. Carlini, C. France, C. Jebarajakirthy,
K. Knox, R. Pentecost, H. Perkins, P. Thaichon, T. Sarker
and O. Wright, Int. J. Nonprot Volunt. Sect. Mark., 2020,
25, 1–14.

17 L. Chun T’ing, K. Moorthy, C. Yoon Mei, F. Pik Yin, W. Zhi
Ying, C. Wei Khong, G. Zhao Chern and T. Zin Lin,
Heliyon, 2020, 6, 1–11.

18 W. F. Strydom, Recycling, 2018, 3, 1–20.
19 Y. Sun, S. Wang, J. Li, D. Zhao and J. Fan, Nat. Hazards, 2017,

89, 1327–1342.
20 S. P. Lam and J. K. Chen, Environ. Behav., 2006, 38, 318–332.
21 O. Khan, T. Daddi, H. Slabbinck, K. Kleinhans, D. Vazquez-

Brust and S. De Meester, Resour., Conserv. Recycl., 2020, 163,
1–11.

22 L. Van, N. A. Hamid, M. F. Ahmad, A. N. Aizat Ahmad,
R. Ruslan and P. F. Muhamad Tamyez, Emerg. Sci. J., 2021,
5, 269–278.

23 J. J. B. R. Aruta, Asian J. Soc. Psychol., 2021, 1–15.
24 D. Asih, M. Setini, M. Soelton, N. Muna, I. G. C. Putra,

D. C. Darma and J. A. Judiarni, Manag. Sci. Lett., 2020, 10,
3367–3374.

25 L. D. Aikowe and J. Mazancová, Sustain, 2021, 13, 1–14.
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