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Abstract
Understanding the use behaviours of plastic items within households is important to enable informed policy development, 
particularly with the emerging and developing global plastic treaty. A survey of 400 permanent residents in Portsmouth 
aimed to identify the general trends in single-use plastic product (SUPP) use and disposal, and their personal motivations and 
barriers to reducing and recycling plastic. This included identifying common influencers of attitudes such as environmental 
values, situational characteristics, psychological factors and the individual demographic characteristics of residents. Key 
factors in consumer behaviour were found to be product availability, affordability and convenience. Often, less conveni-
ently recycled plastics more frequently end up in landfill such as films, shopping bags and personal care items. The age of 
respondents was found to be the most significantly associated demographic with SUPP consumption, reuse and recycling 
behaviours. Other demographic variables such as a resident’s location within the city, income and vehicle ownership were 
potential drivers influencing individual attitudes and their incentives towards reducing and recycling their plastic waste. 
The findings from this study brought to light the importance of effective local plastic governance. This study also identified 
consumer perceptions and behaviours that could contribute to future holistic plastic policy recommendations.

Keywords Single-use plastics · Recycling rate · Household waste generation · Sustainable consumption · Circularity · 
Consumer perceptions

Abbreviations
MRF  Materials’ recovery facility
PAB  Plastic avoidance behaviour
SUPP  Single-use plastic product
WDA  Waste disposal attitude
WDB  Waste disposal behaviour

Introduction

Background

Plastics are ubiquitous with approximately 4.9  million 
metric tonnes of plastic produced for the United Kingdom 
(UK) market annually (Tiseo 2021). The volume of mis-
managed plastic waste is increasing, with implications for 
human health and nature (Jambeck et al. 2015; Mason et al. 
2018; Welden 2020). Since plastic manufacturing began in 
the 1950s, it has been estimated that approximately 4.9 bil-
lion tonnes (60%) of all the plastic produced has ended up 
as pollution. This waste is accumulating in landfills and 
the environment (as pollution), and only 10% of all plastic 
waste generated has been recycled (Geyer 2020; Geyer et al. 
2017). In this paper, we briefly discuss single-use plastic 
product (SUPP) consumption and waste generation in the 
UK and consider some of the environmental impacts that 
plastic pollution and waste has on the environment. Here, 
we present a survey case study we conducted in Portsmouth 
and our findings regarding the trends in SUPP consumption, 
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demographic influences, and plastic avoidance behaviours 
(PABs) and waste disposal attitudes (WDAs) of Portsmouth 
residents. Finally, we discuss the implications of our find-
ings for future research and policy priorities to reduce the 
consumption of SUPPs.

Some of the drivers of plastic consumption and utili-
sation have been identified as environmental values, situ-
ational characteristics and psychological factors that can be 
used to predict purchase behaviour and waste management 
intentions (Barr 2007). The disposability of plastics and its 
average residence time within households is often dictated 
by availability, affordability and convenience (O’Brien and 
Thondhlana 2019). In 2017, 2.4 million tonnes of plastic 
were sold in the UK, 1.3 million of which was used for 
plastic packaging alone, which is often a highly discarded 
and single-use material in retail and hospitality (Burgess 
et al. 2021; WRAP 2018). The most littered items in the 
UK are bottles, bags and single-use food wrappers (Ocean 
Conservancy and International Coastal Cleanup 2017). The 
UK government in 2018 set out a plan to ban the sale of 
certain SUPPs such as plastic straws, drink stirrers, cups 
and plastic stemmed cotton buds, which entered into force 
in April 2020 (DEFRA 2019). The UK, along with other 
nations, believed that restricting the sale of some of the most 
frequently littered SUPPs would lead to a gradual phase out 
of all unnecessary SUPPs (DEFRA 2018). However, since 
the introduction of a plastic bag charge in 2015, the UK has 
seen little progress in effectively phasing out other SUPPs 
in legislation (WRAP 2020b).

Studies of SUPP reuse tend to focus mainly on plastic 
bags (Van Rensburg et al. 2020; Liu et al. 2021). Before a 
five pence plastic bag charge in the UK, 55% of consum-
ers used plastic bags from supermarkets, which fell to 22% 
within 6 months of the introduction of the charge (Adeyanju 
et al. 2021; Thomas et al. 2019). The COVID-19 pandemic 
subsequently increased the purchase, disposal and litter of 
plastic packaged items and personal protective equipment 
(Roberts et al. 2022; Khan et al. 2020; Kitz et al. 2022; 
Vanapalli et al. 2021; Sharma et al. 2020; Silva et al. 2021; 
WRAP 2020a).

It is estimated that within the UK, 1.53 million tonnes 
of plastic waste was produced in 2016 from all sectors, 
with household waste contributing 8% of this figure (Smith 
2022). The latest plastic waste arisings data for the UK 
show an increase of 24% between 2010 and 2016 (Smith 
2022). If this rate of plastic waste increase continues, the 
UK is expected to produce 6.3 million tonnes of plastic 
waste per year by 2030. Plastic packaging will make up 
approximately two-thirds of the waste (Smith 2022). The 
UK exports approximately 40% of its plastic waste to Turkey 
and Southeast Asian countries annually for disposal or to be 
recycled (Tiseo 2021; Zhao et al. 2021), yet it is unclear if 
these countries have sufficient waste management capacity 

to deal with this additional waste (Lebreton and Andrady 
2019). Up to 12.7 million tonnes of mismanaged plastic 
waste enters the oceans annually according to estimates from 
2010, with 19–23 million tonnes predicted to enter aquatic 
ecosystems annually, equivalent to 11% of the global plas-
tic waste produced (Bergmann et al. 2022; Borrelle et al. 
2020; Jambeck et al. 2015; The Pew Charitable Trusts and 
SYSTEMIQ 2020). Plastic waste enters aquatic ecosystems 
through a number of different pathways including sewage 
effluents, surface runoff and groundwater flow. This eventu-
ally gets carried into rivers and oceans when unmanaged, 
particularly during storms or extreme weather conditions 
in coastal areas. This is a threat to marine life in various 
ways, ranging from entanglement in plastic items to plastic 
ingestion (Welden 2020). Moreover, plastic manufacturing 
is an emission-intensive process which exacerbates climate 
change impacts in the oceans (Center for International Envi-
ronmental Law 2019; Shen et al. 2020).

As the awareness of the impacts of plastic waste and 
pollution on the environment and public health grows, the 
urgency of switching to more sustainable alternative materi-
als and holistic interventions in plastic governance globally 
is clear. The recent United Nations Environment Assembly 
(UNEA-5.2) draft resolution, End plastic pollution: Towards 
an international legally binding instrument (UNEP 2022a, 
b; IUCN 2022), commits to develop a global plastics treaty 
by 2024 to substantively transform plastic economies and 
consumer behaviour towards a more sustainable and circular 
plastics economy.

A circular economy approach is often offered as a solu-
tion to reducing the impacts of plastics. The principles of a 
circular economy focus on the importance of cutting plastic 
production through reducing, reusing and refusing practices 
(Crippa et al. 2019). Although the global effort to participate 
in recycling practices is still supported for having some sus-
tainable potential in contributing to the transition towards 
a circular economy and closing the loop on plastic pollu-
tion, there is still debate around the limitations of recycling 
in the current literature (Geyer et al. 2016). Recycled and 
recyclable products are more sustainable than producing and 
using virgin or unrecyclable plastic. However, recycling only 
reduces waste generation if it reduces primary material pro-
duction; otherwise, the end pathway of the plastic is only 
delayed. Effective and well-managed recycling practices are 
not universal and adaptable to all nations’ different capaci-
ties across countries and are therefore not always a long-term 
viable solution. Recycling plastic indefinitely is not always 
recommended due to other environmental impacts involved 
in the process and that many types of plastic lose structural 
integrity and their potential to be reused after multiple recy-
cling processes (Geyer et al. 2016; Bucknall 2020). Recy-
clability has become a convenient label on products by pro-
ducers and retailers as a marketing tool; however, the reality 
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of the complexity of processing different plastic materials 
in different areas of the UK alone is not as simple, and this 
often becomes misleading or ‘greenwashed’ messaging. This 
study will examine if any of these discussed considerations 
on plastic reuse and recycling perceptions and practices 
are similar amongst the findings in Portsmouth’s survey 
respondents.

Case study: Portsmouth, UK

Portsmouth is a densely populated coastal city on the South 
Coast of England, UK with 5315 people per sq. km in 2020 
(Office for National Statistics 2021). This makes Portsmouth 
the second most densely populated city in the UK after Lon-
don (5727 people per sq. km in 2020; Office for National 
Statistics 2021). Portsmouth is the UK’s only island city 
(Fig. 1). The immediate proximity of the city to the ocean 
carries multiple pollution risks including the erosion of his-
toric landfill sites and beach litter. Due to its geographic lim-
itations as an island and population density, Portsmouth has 
a limited recycling kerbside collection system. Currently, 
only paper, card, plastic bottles, metal cans, tins and aerosols 
are recycled (Portsmouth City Council 2022). The current 
recycling rate for Portsmouth is 24.7%, one of the lowest 
in the UK and considerably lower than the national aver-
age of 46.2% (Letsrecycle 2021; DEFRA 2021). Most other 
UK councils on average collect 54% of ‘rigid’ plastics (i.e. 
drinks and detergent bottles) and 4% of plastic consumer 
films (i.e. bags, sachets and wraps) (Burgess et al. 2021). 
However, Portsmouth has one of the lowest landfill rates 

in the UK, with only 4.2% of total collected waste going to 
landfill, with the majority of waste incinerated (Portsmouth 
City Council 2022).

England’s Waste Strategy previously set a target to reuse, 
recycle and compost 45% of household waste by 2015 and 
50% by 2020 (DEFRA 2018; Timlett and Williams 2009). 
Portsmouth was not amongst the 22% of UK councils that 
met this target (Letsrecycle 2021). The total amount of 
plastic sent to a Materials’ Recovery Facility (MRF) in the 
southeast of England was greater (approximately 14,000 t) 
than any other area in the UK (< 8000  t) in 2012–2014 
(Hahladakis et al. 2018). Approximately 50,000 t of all waste 
from Portsmouth and the surrounding towns is sorted for 
recycling at the MRF per year and 200,000 t is incinerated at 
the Energy Recovery Facility (Callingham 2020). However, 
there are no data on the plastic content of those wastes. A 
waste composition analysis for the Portsmouth City Coun-
cil found that, in 2018, approximately 14% of waste from 
recycling bins was plastic, of which nearly 4% were “non-
target plastics” such as plastic tubs, pots and trays that are 
not included in the current recycling collection scheme (Inte-
gra 2019).

As both a coastal and the second most densely populated 
city in the UK, Portsmouth can provide critical insights into 
the role of plastics in everyday life, including the challenges 
of managing plastic waste in a densely packed urban set-
ting. Previous research on consumer attitudes, behaviours 
and flows of plastic through systems in cities similar to 
Portsmouth formed the basis for our research questions (RQ) 
(Barr 2007; Van Rensburg et al. 2020; Walker et al. 2021; 

Fig. 1  Map of the UK case 
study city (Portsmouth) show-
ing the location of survey area 
postcodes (PO1–PO6)
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Varkey et al. 2021). Our research provides an opportunity 
to explore this topic to better understand how households 
in Portsmouth operate in their plastic-saturated daily lives. 
We aimed to determine trends in household plastic purchase, 
reuse and disposal habits and approaches in Portsmouth. We 
identified the demographic factors that influence plastic-
related consumer behaviour and perceptions and behaviours 
around plastics in general. Finally, we determined key PABs 
and WDAs of Portsmouth residents relevant to local busi-
nesses, waste management and recycling services. We set 
our RQ as follows:

RQ1: What are the trends in SUPP flow through Ports-
mouth households?
RQ2: Which demographic factors influence SUPP 
trends and consumer attitudes and behaviours?
RQ3: What are the dominant PABs and WDAs in 
Portsmouth?

Materials and methods

Survey method and questionnaire

We collected survey data on household attitudes and behav-
iours towards plastic items from 400 Portsmouth residents 
using a questionnaire between June and July 2021. Red 
Brick Media Company Ltd (a commercial survey company) 
sourced the respondents from general public research pan-
els filtered by Portsmouth postcodes. Survey participants 
were incentivised using a points-based reward system. The 
pool of 1796 Portsmouth respondents was either quali-
fied or disqualified based on survey completion and their 
responses checked for validity and quality. This way, the 
survey company was able to disqualify incomplete survey 
responses, respondents that “flat-lined” through the survey 
to get points, and responses with contradicting answers. The 
final sample (n) of 400 qualified and fully completed survey 
responses were weighted against the most recent 2020 cen-
sus data based on age and gender distributions in the popu-
lation in Portsmouth. Based on a power analysis, to have a 
confidence interval (CI) of 95% with a ± 5% margin of error 
for the results, minimum sample size was calculated at 317 
respondents for a population of 1796.

In addition to social demographics (‘age’, ‘gender’ and 
‘postcode’), economic demographics (‘income’, ‘education’, 
‘living situation’ and ‘vehicle ownership’) were mapped in 
the survey (see the key for factor levels in SI2). The five 
subscales of the questionnaire were SUPP consumption 
(purchase hereafter), usage (reuse hereafter), disposal and 
plastic-related attitudes, perceptions, and behaviours (see 
SI1) in relation to four types of SUPPs (bags, bottles, films 
and tubs) (Table 1; Fig. 2). We mapped SUPP purchase and 
reuse based on a weekly average per household and how they 
disposed of their SUPPs once they become waste. Regarding 
attitudes and perceptions, we asked respondents about their 
knowledge on climate action, marine litter, and the impact 
of an individual’s actions. In addition, we asked respondents 
a selection of Portsmouth-specific questions relating to local 
matters such as littering and awareness of local zero-waste 
shops (see the full list of questions in the SI1).

Data handling and analysis

The majority of the data collected were Likert-type, i.e. 
statements or questions with neither polar opposites nor 
neutral middles in the answer scale (see SI1). Due to the 
exploratory nature of our study (to explore which demo-
graphics and socio-economic variables have the widest 
impact on consumer behaviour towards SUPPs), we used 
simple Pearson’s Chi-squared tests for independence to iden-
tify impactful demographics in relation to SUPP purchase, 
reuse, and disposal. The postcodes included in the analysis 
were specific to Portsmouth, UK. Where the cell size of the 
sample was too small for Pearson’s Chi-squared tests for 
independence, we performed Monte Carlo simulations of 
the p values, i.e. Pearson’s Chi-squared coefficients (see R 
code in SI2). For any test with Monte Carlo simulation, the 
degrees of freedom (df) are not reported by convention. All 
statistical analyses were performed in R (R Core Team 2022) 
and with the CI of 95%. For the R packages used, please see 
Supplementary Information (SI2). As the main foci in our 
analysis were the attitudes and behaviours regarding the pur-
chase, reuse, and disposal of four types of SUPPs, we used 
descriptive statistics to present the population of respondents 
(Table 2), the purchase and reuse phases of the SUPP house-
hold flow and the SUPP-related waste disposal behaviours 
(WDBs), the PABs and the WDAs of the respondents.

Table 1  Definitions for 
the SUPP items used in 
the survey questions (see SI1)

SUPP item Includes

Plastic bottles Bottles, e.g. for beverages, personal hygiene and cleaning products
Plastic film Food wrapping and other thin packaging, e.g. salad, frozen foods, multi-pack tins
Plastic tubs Tubs and pots, e.g. yogurt pots, fruit punnets, meat and fish packed in plastic trays
Plastic bags Single-use shopping bags
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Fig. 2  Image examples of the 
different types of single-use 
plastics included in this survey: 
a plastic bottles, b plastic films, 
c plastic tubs, d plastic bags. 
See Table 1 for further classifi-
cations. Source: Authors' con-
ception

Table 2  Percentage of the proportion of respondents across the key demographic and socio-economic groups

Demographic subject Group % of respond-
ents

Socio-economic factors Group % of 
respond-
ents

Age (years) 30 and under 22 Income (£GBP) < 25,000 38
31–50 42 25,000–49,999 33
51 and over 36 50,000 + 22

Gender Male 48.5 Vehicle ownership None 30
Female 50.7 1 + 70
Other < 1

Postcode PO1 17 Education None 0
PO2 17 Primary < 1
PO3 13 Secondary 25
PO4 21 High school/college 32
PO5 18 University/higher education 33
PO6 16 Postgraduate 9
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Results

Sample demographics

All of the respondents were permanent residents of Ports-
mouth, and more than half (57%) have lived in Portsmouth 

for more than 20  years. Most respondents were either 
31–50 years old (42%) or 51 years old and over (36%). The 
numbers of females, males and people representing other 
genders were 203, 194 and 3, respectively. The education 
level of most respondents was secondary school or above 
(74%). The majority owned their current residence (56%). 
The average household income was less than GBP 25,000 
(38%) followed by GBP 25,000–49,999 (33%). The majority 
(70%) of Portsmouth households own one or more vehicles 
(i.e. motorbike, car or van) (Table 2).

SUPP trends in Portsmouth households

The median weekly purchase rates for the four SUPP 
types were ‘none’ (bags) and 3–5 (bottles, films, and tubs; 
Table 3; Fig. 3A). The majority (61%) of respondents did 
not purchase any plastic bags in an average week, 89% in 
total bought 0–5 bags, and only 5% bought either between 
6 and 10 or more than 11 bags per week. 61% of respond-
ents bought between 0 and 5 plastic bottles in an average 
week, 18% bought 6–10 and 8% bought more than 11 bot-
tles. Plastic tubs were often bought in quantities of 0–5 per 
week (66%), 21% purchasing 6–10 and 10% more than 11 
tubs. Respondents bought plastic films more frequently at a 
rate of 0–5 per week (54%), or over 6 times per week (42%). 
The median weekly reuse rate for the measured SUPPs were 
5–10 times (bags), 2–4 times (bottles), ‘never’ (films) and 
5–10 times (tubs; Table 3; Fig. 3B). Respondents often used 
SUPPs more than 5 times before disposing of them, with 
most respondents reusing bags more frequently (58%), fol-
lowed by tubs (48%), bottles (33%) and then rarely films 
(7%). 60% of respondents never reused film SUPPs.

The most common methods of plastic disposal were in 
a general waste bin (WDB1), a recycling bin (WDB2) and 
indefinite storing (WDB7; Fig. 4). The SUPP items with 
the highest household recycling rates (including domestic 

Table 3  The percentage of respondents that consume and reuse dif-
ferent amounts of the SUPP items surveyed

Any unaccounted-for respondents from the sample total responded to 
these questions with the response “don’t know”

SUPP item Number 
of items 
bought

% of 
respond-
ents

Number of reuses % of 
respond-
ents

Plastic bottles 0 4 Never 19
1–2 34 Once 17
3–5 33 2–4 times 31
6–10 18 5–10 times 14
11 + 8 More often 19

Plastic films 0 3 Never 60
1–2 21 Once 20
3–5 30 2–4 times 13
6–10 28 5–10 times 3
11 + 14 More often 4

Plastic tubs 0 3 Never 17
1–2 28 Once 11
3–5 35 2–4 times 24
6–10 21 5–10 times 13
11 + 10 More often 35

Plastic bags 0 61 Never 8
1–2 18 Once 11
3–5 10 2–4 times 23
6–10 5 5–10 times 18
11 + 5 More often 40

Fig. 3  Consumer behaviour and SUPPs. A SUPP purchasing behaviour per average week in Portsmouth households, B SUPP reuse behaviour in 
Portsmouth households
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or public recycling bins (WDB2) and recycling centres 
(WDB3) were bottles (85%) and tubs (61%). The least recy-
cled SUPPs were bags and films with household recycling 
rates of 30% and 27%, respectively. Figure 4 also shows 
the practice of “wish-cycling” (Somerville 2017), whereby 
non-recyclable SUPPs are put in recycling bins by consum-
ers. The use of specialist waste collection services, land-
fills sites or deposit return schemes was not common and, 
combined they accounted for approximately only 3–5% 
per each SUPP type (Fig. 4). Although some personal care 
items such as makeup containers, disposable razors, cotton 
buds and toothpicks can be considered as SUPP items due 
to their low likelihood of reuse, we did not analyse them in 
the same detail. However, we found that most personal care 
items were disposed of permanently rather than recycled, 
with 76% of the personal care items ending up in landfills.

Socio‑economic factors and demographics 
of significance

SUPP flow through Portsmouth households

We found that the most significant demographics with the 
widest impact on plastic usage were age and gender, with 
each impacting 10 and 6 aspects of SUPP flow through 
Portsmouth households, respectively. Age significantly 
impacted the purchase rate of bottles, films, and bags 
(p < 0.05, Table 4). Age also significantly impacted the reuse 
of tubs, films, and bags, as well as the disposal of all four 
types of SUPPs (p < 0.05, Table 4). For example, 85% of 
respondents aged 51 years and above purchased zero plastic 
bags in an average week, compared to 39% of the youngest 
age group (≤ 30 years). The impact of gender was significant 
(p < 0.05, Table 4) on the purchase of bottles, the reuse of 
tubs and the disposal of all four types of SUPPs.

Education, living situation and postcode impacted 3 
aspects of SUPP consumer behaviours. Education sig-
nificantly impacted the reuse of films and the disposal of 
bottles and films (p < 0.05, Table 5). Living situation sig-
nificantly impacted the purchase of films and bags and the 
reuse of bags (p < 0.05, Table 5). The impact of postcode 
was significant (p < 0.05, Table 4) on the purchase of bot-
tles and films and the disposal of bags. Both income and 
vehicle ownership impacted two aspects of SUPP consumer 
behaviour. The impact of income was significant (p < 0.05, 
Table 5) on the purchase of bottles and the disposal of films, 
and vehicle ownership significantly impacted the purchase 

Fig. 4  Waste disposal behav-
iours (WDBs) of households 
regarding SUPPs

Table 4  Comparison of the different demographic factors amongst 
the respondents to find if these show any significant relationships 
(bold = p value < 0.05, ⍺ = 0.05) between the consumer behaviour 
questions concerning ‘How many of these SUPPs do you purchase, 
reuse, and dispose of per week?’ using a Pearson’s Chi-squared test 
for independence

See full results in SI3 and SI4, and Survey Questions in SI1

SUPP consumer 
behaviour

SUPP type Demographics (p values)

Age Gender Postcode

Purchase Bottles 0.0040 0.0200 0.0045
Tubs 0.2209 0.0780 0.2729
Films 0.0260 0.1419 0.0395
Bags < 0.001 0.0900 0.1974

Reuse Bottles 0.3916 0.2839 0.6453
Tubs 0.0392 0.0340 0.2803
Films < 0.001 0.1139 0.2944
Bags 0.0411 0.1954 0.0625

Disposal Bottles 0.0280 < 0.001 0.7456
Tubs 0.0080 0.0410 0.4328
Films 0.0105 0.0480 0.7376
Bags 0.0190 0.0255 0.0085
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and disposal of bottles. None of the tested demographics 
or socio-economic factors had a significant impact on the 
consumer behaviour around purchase of plastic tubs or on 
the reuse of plastic bottles (see SI3 and SI4 for full results).

Consumer perceptions

With regard to consumer perceptions of plastic, we found 
age to have the widest impact with significant differences 
(p < 0.05, Table 6) in responses of three out of five of the 
perception-related test statements, namely ‘awareness of 
zero-waste shops in Portsmouth’, ‘concerned that plastic 
waste ends up in the ocean’ and ‘main consideration when 
buying products or items’. Respondents aged 31–50 years 
were more regular at shopping in Portsmouth zero-waste 

shops than their counterparts, while the oldest age group 
(> 50 years) reported being less aware and less willing to 
shop in Portsmouth zero-waste shops. Without accounting 
for age, the majority of respondents were not aware of any 
zero-waste shops in Portsmouth (n = 175, 44%) but would 
like to use them. Whereas 22% (n = 88) said they were aware 
of zero-waste shops but have never visited one, and 17% 
(n = 69) of the respondents said they were not aware and are 
not likely to use them. Occasional and regular customers of 
Portsmouth zero-waste shops comprised 8% (n = 30) and 4% 
(n = 14) of all respondents, respectively.

Younger respondents (≤ 30 years) were more concerned 
about plastic waste entering the ocean than their older coun-
terparts (> 50 years). Overall, the concerns around how often 
plastic waste ends up in the ocean were distributed along 

Table 5  Comparison 
of the different socio-
economic variables 
amongst the respondents 
to find if these show any 
significant relationships 
(bold = p-value < 0.05, 
⍺ = 0.05) between the consumer 
behaviour questions concerning 
‘How many of these SUPP 
products do you purchase, 
reuse, and dispose of per week?’ 
using a Pearson’s Chi-squared 
test for independence

See full results in SI3 and SI4, and Survey Questions in SI1

SUPP consumer 
behaviour

SUPP type Socio-economic factors (p values)

Education Income Living situation Vehicle ownership

Purchase Bottles 0.6787 0.0470 0.2249 0.0195
Tubs 0.4633 0.1989 0.0950 0.5882
Films 0.9170 0.5072 0.0090 0.2304
Bags 0.7341 0.1599 0.0215 0.4343

Reuse Bottles 0.3673 0.2649 0.3268 0.5123
Tubs 0.1994 0.2954 0.5542 0.3713
Films 0.0100 0.1394 0.1064 0.9545
Bags 0.9675 0.4808 0.0060 0.8321

Disposal Bottles 0.0270 0.1199 0.1839 0.0125
Tubs 0.3623 0.4373 0.1509 0.1684
Films 0.0415 0.0480 0.6002 0.7571
Bags 0.2309 0.3293 0.1209 0.1304

Table 6  The results from the 
Pearson’s Chi-squared tests on 
the demographic factors of the 
respondents and the following 
barriers to reducing their 
purchase and waste of plastic 
items

Significant results (p value < 0.05) shown in bold. See the survey questions the statements refer to in SI1, 
Sections 2 and 4; Plastics Consumption and Waste Disposal, Questions C60, A30, W40, W50, C30, C40, 
W30, W80, C180, and C50

Demographics (p values)

Age Gender Postcode

Consumer perceptions
Awareness of zero-waste shops in Portsmouth (C60) < 0.001 0.0325 0.0035
Belief in the power of individual actions (A30) 0.6372 0.1994 0.1764
Concerned that plastic waste ends up in the ocean (W40) 0.0014 0.1139 0.9535
Littering is a serious issue in Portsmouth (W50) 0.2394 0.2469 0.2704
Main consideration when buying plastic products or items (C30) 0.0014 0.5482 0.6497
Consumer behaviour
Attitude towards plastic (C40) 0.6261 0.3808 0.6122
Attitude towards waste disposal (W30) 0.005 0.5912 0.5342
Barriers to recycling plastic (W80) < 0.001 0.3453 0.7646
Barriers to reducing plastic (C180) < 0.001 0.3263 0.4018
Choosing non-plastic over plastic (C50) 0.5421 0.2294 0.1944
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the scale of always (5%, n = 19), most of the time (26%, 
n = 104), sometimes (50%, n = 200), rarely (15%, n = 60) and 
never (4%, n = 17). Regarding the main considerations when 
buying plastic products or items, price was more important 
as a purchasing consideration to respondents aged ≤ 30 years 
and 31–50 years, quality was a more predominant considera-
tion to respondents aged > 50 years. Other significant differ-
ences within the main purchasing considerations by order of 
most likely age groups were sustainability (31–50 years) and 
ethics (≤ 30 years). Overall, value for money was the most 
important consideration (30%, n = 119), followed by price 
(24%, n = 97) and quality (22%, n = 22).

Consumer behaviours

Age was the demographic with the greatest impact on con-
sumer behaviour with significant differences between dif-
ferent age groups (30 years and under, 31–50, and 51 and 
over) (p < 0.05, Table 6) in three out of five of the behaviour-
related test statements, namely ‘attitudes towards waste dis-
posal’, ‘barriers to recycling plastic’ and ‘barriers to reduc-
ing plastic’. Attitudes towards waste disposal consisted of a 
scale from 1 (“I don’t really think about what happens to my 
waste once it is out of my hands”) to 7 (“I am very concerned 
about where my waste ends up and what impact it has on the 
environment”). Older respondents (> 50 years) were more 
concerned about where their waste ends up compared to the 
other age groups. Overall, the majority of respondents (29%, 
n = 114) were extremely concerned about the final destina-
tion of their waste.

Regarding the barriers to recycling plastic, respondents 
aged ≤ 30 years found unclear information, forgetting to 

recycle and disagreements within households as their main 
barriers. Respondents aged 31–50 found the lack of both 
local plastic recycling facilities and local support as their 
main barriers. The oldest age group (> 50 years) stated lim-
ited council collection as their main barrier as well as stating 
that they already recycle everything they can. Overall, col-
lection practices (29%, n = 115) and unclear recycling infor-
mation (16%, n = 62) were the key barriers to recycling more 
plastic waste amongst respondents.

The main barrier to reducing plastic consumption for the 
youngest age group (≤ 30 years) was limited functionality 
of plastic alternatives, while a few (n = 6) respondents in the 
same age group stated that reducing plastics is not important. 
The higher price of plastic alternatives was the main barrier 
for reducing plastic for respondents aged 31–50. While stat-
ing limited availability of plastic alternatives as their barrier, 
the oldest age group (> 50 years) felt that there were no bar-
riers for them to reduce plastic consumption compared to the 
other age groups. In general, limited availability of alterna-
tives to SUPPs was the main barrier identified (23%, n = 90), 
followed by their preferred products not being available 
plastic-free and alternatives are too expensive (21%, n = 85 
for each). Another wide impact demographic we found was 
vehicle ownership with significant differences in two out 
of five test statements (p < 0.05, Table 7), namely ‘barri-
ers to recycling plastic’ and ‘barriers to reducing plastic’. 
Households with no vehicles experienced difficulty in trans-
porting their non-collected recyclables as their key barrier 
to recycling more of their plastic waste. Households with 
one or more vehicles did not have distinctive key barriers to 
recycling their plastic waste more.

Table 7  The results from the Pearson’s Chi-squared tests on the socio-economic variables of the respondents and the following barriers to reduc-
ing their purchase and waste of plastic items

Significant results (p value < 0.05) shown in bold. See the survey questions the statements refer to in SI1, Sections 2 and 4; Plastics Consumption 
and Waste Disposal, Questions C60, A30, W40, W50, C30, C40, W30, W80, C180, and C50

Socio-economic variables (p values)

Education Income Living situation Vehicle ownership

Consumer perceptions
Awareness of zero-waste shops in Portsmouth (C60) 0.0300 0.0085 0.4043 0.5347
Belief in the power of individual actions (A30) 0.5307 0.3373 0.5167 0.5072
Concerned that plastic waste ends up in the ocean (W40) 0.7526 0.6192 0.0445 0.6923
Littering is a serious issue in Portsmouth (W50) 0.6437 0.0500 0.1009 0.0560
Main consideration when buying plastic products or items (C30) 0.1124 0.1389 0.3653 0.2719
Consumer behaviour
Attitude towards plastic (C40) 0.4368 0.1224 0.2029 0.3387
Attitude towards waste disposal (W30) 0.1394 0.0890 0.1059 0.8484
Barriers to recycling plastic (W80) 0.3403 0.0255 0.5692 0.0270
Barriers to reducing plastic (C180) 0.1999 0.2009 0.1049 0.0065
Choosing non-plastic over plastic (C50) 0.1979 0.2259 0.3808 0.1154
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Fig. 5  A rose chart showing the respondent’s PABs and how often they were expressed by the respondents (count data) based on a series of 
multiple-choice questions

Fig. 6  The percentage (%) of the respondents as to what extent they agree or disagree with the WDAs statements listed
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PABs and WDAs

One in four survey respondents will go out of their way to 
avoid SUPPs in everyday purchases, whereas the majority 
(54%) will only avoid SUPPs if an alternative option is read-
ily available. Respondents (93%) most frequently avoided 
plastic shopping bags (PAB1; Fig. 5). Eighteen percent of 
respondents expressed PAB2 (refusing plastic straws) as one 
of their avoidance behaviours, with 57% of them saying they 
‘always’ refuse plastic straws (Fig. 5). Some respondents 
reported buying in bulk to reduce excess plastic packaging 
(5%) and to use reusable shopping bags less frequently (6%). 
Only 8% of respondents stated that they use their domestic 
recycling bins. Again, only 8% reported using public/work-
place recycling bins to dispose of their recyclable plastic 
waste (Fig. 5). The other frequently selected PABs were 
refusing take-away cups (14%) and avoiding personal care 
items containing plastic microbeads (13%; Fig. 5).

We found that 65% of respondents often do not know 
how or where to recycle plastic items (Fig. 6). While most 
respondents agree (90%) that it is important to recycle 
(WDA3) and that littering is a serious problem that needs 
addressing (83.5%) (WDA1), many admit that they should 
do more (WDA7) to recycle (65%) (Fig. 6). Respondents 
agree that employers have a duty to provide recycling facil-
ities in their workplace (83%) and that it is important to 
them that manufacturers use more recycled and sustainable 
materials in products (79.5%). The barriers identified by 
respondents to reducing their plastic intake were the price 
of alternative products (20%), difficulties in availability of 
alternatives (23%) and that their preferred products are not 
plastic-free (22%). The three major barriers to recycling 
highlighted by respondents were due to the council not col-
lecting all items (35%), difficulties in knowing what and how 
to recycle (17%) and the belief that there are not enough 
local recycling facilities in Portsmouth (10%).

Portsmouth survey respondents then identified potential 
incentives that might encourage them to recycle more in the 
future. The most dominant incentive identified was for the 
council to collect more types of plastic for recycling (59%). 
Where SUPP is easily identified as recyclable and respond-
ents know what can and cannot be recycled (43%), then the 
vast majority indicated that they would make the choice to 
recycle them (79%). The other key incentives that were iden-
tified by respondents were having the availability of recycla-
ble products (33%) and local recycling centre information 
(31%). Expansion of recycling collection facilities in the city 
(30%), shopping centres (28%), places of work (17%) and 
local events (20%) would enable improvements in recycling 
behaviour. Currently, ≤ 3% of respondents use cash back or 
deposit schemes for recycling all the SUPP types in Ports-
mouth, but 40% said that they would be encouraged to use 
these if available locally.

Discussion

SUPP purchase and reuse in Portsmouth households

Plastic bags were rarely purchased by Portsmouth respond-
ents, while the median rates for purchasing products in 
plastic bottles, packed in plastic film or plastic tubs were 
alike (RQ1; Fig. 3A). A study in South Africa found that 
the purchase rate of SUPP bags amongst the majority of 
Durban beachgoers was < 5 per week (48%; Van Rensburg 
et al. 2020), which is significantly higher than Portsmouth 
respondents. Varkey et al. (2021) found that a minority (3%) 
of their respondents in the coastal city of Halifax, Canada, 
used SUPPs once a month or less. However, it was not clear 
whether the “use of SUPPs” metric in their survey distin-
guished between the purchase and the reuse rates of SUPPs. 
Most Portsmouth respondents (approximately 80%) used 
SUPPs on a daily to weekly basis. Reuse rates amongst 
Portsmouth respondents were the highest for bags and tubs 
(RQ1; Fig. 3B). In Hanoi, Vietnam, approximately 69% of 
plastic shopping bags had a “high rate of temporary reuse” 
and they were most often reused as bin liners (Liu et al. 
2021).

In Durban, a majority of their respondents reused all of 
their SUPP bags (42%) or reused some of them and threw 
the rest away (27%; Van Rensburg et al. 2020). The weekly 
reuse rate per bag was not part of their survey. Film pack-
aging was rarely reused by Portsmouth respondents, which 
may be due to the flimsy nature of plastic film packaging 
and due to the limited ways in which it can be reused in 
its current form. Portsmouth respondents are already reus-
ing plastic products that were intended for single use such 
as bottles, tubs and bags. Ertz et al. (2017) reiterated the 
importance of providing more plastic reuse than single-use 
options and making reusable containers more attractive than 
the perceived convenience of the SUPPs. Overall, SUPP 
trend studies are limited and highly variable with no uniform 
metrics. Quantification of SUPP purchase and reuse rates 
separately, as used by this study, is not widespread in con-
sumer behaviour studies. Both could be used to determine 
potential reuse and refill applications, while also measuring 
the change in SUPP consumption. An enhancement to future 
data collection would be to include greater exploration of 
why people responded with certain attitudes and behaviours 
towards plastics.

SUPP disposal in Portsmouth households

SUPP waste was mainly disposed of in general waste or 
recycling bins, or kept indefinitely for either reuse or stor-
age purposes (RQ1; Fig. 4). Plastic film is not accepted for 
recycling in Portsmouth, leading to a high rate of disposal 
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in general waste bins. This could be an important focus for 
investing in alternative innovations or implementing new 
regulations on film SUPPs, not only in Portsmouth but on 
a larger scale. This also applies to personal care items: dis-
posable razors, toothbrushes, and cotton buds, for example, 
are un-reusable, unrecyclable, cannot be rehomed and are 
hazardous to the environment. Currently, 5% of the top ten 
most commonly found litter in the UK are personal care 
items such as cotton buds and sanitary products (Earthwatch 
Institute 2020). We found that, while not always considered 
as SUPPs, a vast majority of the personal care items in Ports-
mouth households ended up in landfill. Personal care items 
are frequently purchased and replaced and tend to accumu-
late in households over time. Alternatives to SUPP packag-
ing and plastic-based personal care items provide oppor-
tunities for changing consumer behaviour. Clearly labelled 
items, recycling rules and easily accessible recycling points 
are essential to engage desired consumer action.

The most recycled SUPP waste were bottles and tubs 
(including domestic bins, public bins and recycling centres). 
The confusion caused by lack of clear product labelling and 
contradictory recycling advice on products and recycling 
policies are likely to be major factors in recycling compli-
ance and are further reflected in variable consumer behav-
iour (Rhein and Schmid 2020). Consequently, recycling 
rates and standards can be difficult to maintain if commu-
nication about product labels and local recycling advice are 
conflicting, especially in the case of cross-contamination in 
recycling streams. In 2021, 647,000 t of recycling collected 
in England was rejected, due to contamination or “wish-
cycling”, i.e. placing non-recyclable or not collected plastic 
items in the recycling bin (Callingham 2020; Somerville 
2017; Valanidas 2018). We also observed “wish-cycling” 
amongst Portsmouth respondents, showing uncertainty 
whether those items are collected and processed by local 
waste management. This risks cross-contamination during 
the recycling process and its outputs. Low recycling rates 
amongst respondents and in Portsmouth overall may be due 
to the limited recycling collection in Portsmouth and contra-
dictory messaging. Some respondents may feel discouraged 
to recycle due to the debate about the sustainability of these 
practices, as recycling is not a sole solution to the plastic 
problem, and can often complicate, delay or lead to further 
environmental health problems (Geyer et al. 2016).

A study from Burgess et al. (2021) proposed the sys-
tems-wide vision of ‘One bin to rule them all’ in the UK 
for the optimum recycling of household plastic items with 
an all-encompassing framework. This involves starting the 
stream of easily recyclable plastic materials into the sys-
tem, removing complex mixed materials, and promoting the 
reuse of polymers and inclusive chemical and mechanical 
disposal pathways. If this out-engineering of complexity was 
implemented, it could be a step towards a circular plastic 

economy, while conserving resources through the reduction 
and eventual elimination of plastic leakage into the environ-
ment. However, ‘One bin to rule them all’ (Burgess et al. 
2021) would require an internationally consistent approach, 
and might still encourage plastic production by promoting 
convenient recyclability for consumers as the solution, com-
pared to a circular approach. The sorting and processing 
capacity for mixed waste is problematic in areas such as 
Portsmouth with limited recycling infrastructure. The infor-
mation on which plastics are recyclable locally and how to 
recycle them needs to be clear and uniformly coherent. This 
should be facilitated through appropriate legislation and 
policy changes and collaboration with waste management 
service providers.

Socio‑economic factors and demographics 
of significance

Previous research has suggested that younger people are 
more socially, environmentally, and culturally conscious 
and more readily accept innovative ideas for sustainability 
(Deliana and Rum 2019; Hume 2010). Unexpectedly, our 
findings did not support this as older respondents overall 
showed more effort towards reducing and reusing their 
SUPPs (RQ2). Age of Portsmouth respondents significantly 
influenced 10 out of 12 SUPP purchasing and reuse behav-
iours (RQ2; Table 4) as well as on six out of 10 of the con-
sumer perceptions and behaviours (Table 6). The oldest age 
group (> 50 years) purchased fewer SUPPs on average and 
reused bags more often than the two younger age groups, 
whereas younger respondents reused bottles and tubs more 
frequently (Table 4).

Younger generations often have higher levels of environ-
mental awareness, exhibit ‘green behaviours’ and are more 
active than older generations on environmental issues (Deli-
ana and Rum 2019). These green behaviours in consumers 
have been defined as being more adaptive to environmen-
tally friendly or sustainable product choices. For Portsmouth 
respondents, this was often the opposite, with a significantly 
higher proportion of the older age group saying they have 
made an active effort to reduce their plastic consumption 
than younger age groups. The older age group was also 
most likely to consider sustainability and ease of recycling 
in their product choices, while the younger generation often 
expressed that “it is too much hassle to recycle”. Another 
study on plastic packaging found that 39% of younger gen-
erations shop in zero-waste stores very often and only 6% 
do not plan to shop in a zero-waste initiative, compared to 
over half of the older generation who have never visited a 
zero-waste store and 29% do not plan to (Holotová et al. 
2020). Currently, Portsmouth only has three shops with 
varying degrees of zero-waste business models, which was 
reflected in the: (1) low awareness and use of zero-waste 
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shops amongst all respondents and (2) low use of non-plastic 
food wraps (PAB9, Fig. 5). Growing reuse behaviour and 
zero-waste culture needs the support of a policy framework 
that backs the reduction of plastic consumption and more 
sustainable product design to achieve a more circular econ-
omy (Steinhorst and Beyerl 2021). Measuring existing con-
sumption and use behaviours will be necessary to inform the 
development of effective plastic policies, especially in light 
of the recent UNEA-5.2 resolution (UNEP 2022b).

Age was followed by gender in significance, with an 
impact on six of the SUPP flow aspects (RQ2; Table 4). 
However, gender only impacted respondents' perceptions on 
their awareness of zero-waste stores (Table 6). Other UK 
studies have found gender to be the only significant contribu-
tor to avoidance of plastic bags and disposable coffee cups 
(Borg et al. 2020). In addition, we identified five less signifi-
cant demographics and socio-economic factors: education, 
living situation, postcode, income and vehicle ownership, 
each impacting four different SUPP flow aspects, consumer 
perceptions and behaviours altogether. No significance was 
found between the education levels of respondents and their 
plastic product choices and sustainable attitudes and behav-
iours. However, a recent Dutch study found that, in addition 
to age, purchase decisions of consumers depended on their 
sustainable behaviour, knowledge of the circular economy 
and their perception of the usefulness of plastic (Núñez-
Cacho et al. 2020). This was not the case in Portsmouth. 
Moreover, the choices of individuals have been found to be 
affected by personal knowledge and community behaviour 
(i.e. actions that society takes at different levels such as gov-
ernment policies and changes in the business models) (Cava-
liere et al. 2020). Núñez-Cacho et al. (2020) found consum-
ers with greater awareness of the impact of plastic express 
more concern and more effort in avoiding SUPPs. Higher 
education levels have also been predicted to correspond with 
higher levels of environmental awareness and ‘green behav-
iour’ (Deliana and Rum 2019; Zsóka et al. 2013).

Barriers to sustainable consumer behaviour

Transport and location accessibility were major barriers to 
the sustainable purchasing and recycling habits of Ports-
mouth respondents. Portsmouth is a low-emission transport 
zone and has heavily restricted parking to reduce vehicle use 
in the city. These restrictions could result in fewer residents 
owning vehicles than other city locations (ONS 2012), but, 
currently, the majority (70%) of Portsmouth respondents 
own vehicles. If a respondent lives within PO4–PO5 post-
codes, they have greater ease of accessibility to the three 
zero-waste stores in Portsmouth. However, these afore-
mentioned postcodes would require transport to  recycling 
centres or council locations from which they are then sent 
to landfill sites, the MRF or an Energy Recovery Facility 

located further outside of the city centre. Larger stores 
with integrated recycling facilities or collection points for 
drink cartons, plastic bags, film, glass bottles, and tubs are 
sparsely located around the city. Although postcodes were 
not found to have a significant impact on recycling, owning 
one or more vehicles may remove many of the accessibil-
ity and transportation barriers. In turn, those barriers still 
exist for households without a vehicle and may prevent them 
from recycling more of their plastic waste. These factors 
might influence the attitudes and behaviours of individuals, 
particularly those experiencing the inconvenience or frustra-
tion with the capacity and accessibility of nearest recycling 
facilities.

The barriers we identified to reduce plastic consumption 
showed that respondents felt that they are not completely 
responsible for their purchase behaviours. The respond-
ents expressed that they would like to see more environ-
mentally friendly decisions from designers, manufacturers, 
and retailers, which would facilitate the reduction of plastic 
consumption by consumers. As plastic remains as the most 
prevalent packaging and product material, it is difficult for 
consumers to avoid it. Consumers might also be reluctant to 
take the sole responsibility for reducing plastic consumption 
as convenience is often governed by the prices and avail-
ability of sustainable alternatives. A study on the attitudes 
and behaviours of businesses towards plastic consumption 
identified cost as the biggest challenge for 86% of businesses 
to reduce plastics and use sustainable alternatives (Varkey 
et al. 2021). Moreover, Carrete et al. (2012) identified three 
main themes causing uncertainty in consumers for adopt-
ing green behaviours: (1) consumer confusion, (2) trust and 
credibility, and (3) compatibility with individuals’ values. 
Future surveys should include these themes for more com-
prehensive insights.

PABs and WDAs

We found four key PABs expressed by Portsmouth respond-
ents (RQ3): the refusal of plastic shopping bags, refusal of 
plastic straws, refusal of plastic take-away cups and avoid-
ance of personal care products containing plastic microbeads 
(Fig. 5). Unexpectedly, recycling their plastic waste at home 
or in public bins was only expressed by approximately 8% of 
the respondents in this section of the survey. Based on our 
study, we could classify behaviours as low-effort or high-
effort behaviours. In low-effort behaviours, decisions are 
easily and quickly made during shopping or dining that do 
not require deep reflection beforehand (Jacobsen et al. 2022), 
including our four key PABs. These decisions are premade 
by the businesses through their provision (or lack) of alterna-
tives. Safety concerns such as preventing COVID-19 spread 
can also result in preferring single-use plastics to reuse or 
non-plastic options even after reduced risk of transmission 
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(Winton et al. 2022). Conversely, the high-effort behaviours 
need the backing of external infrastructure and policies (e.g. 
recycling), require space (i.e. buying in bulk) or can be more 
expensive and inaccessible to some (i.e. choosing plastic 
alternatives or zero-waste approaches) (Löhr et al. 2017; 
Sandhu et al. 2021; Tadesse et al. 2008). Our findings sug-
gest that, when avoiding plastic, consumers are more likely 
to exhibit low-effort behaviours than high-effort behaviours. 
This may be due to busy lifestyles, inaccessible infrastruc-
ture for zero-waste shopping and recycling, or not being able 
to prioritise SUPP avoidance for socio-economic reasons 
(e.g. income, number of dependents in a household). This 
is a key aspect that could be investigated further in future 
research.

In regard to WDAs, in general, Portsmouth respondents 
showed willingness to recycle as much as they can and pos-
sessed a strong sense of responsibility around recycling 
(RQ3; Fig. 6). They also admitted to being confused about 
recycling advice and concerned about the state of littering 
in Portsmouth. Overall, respondents agreed with most of the 
WDA statements, such as the importance of recycling, lit-
tering being a serious problem and that they should do more 
to recycle, which suggests that they have a strong perception 
of responsible disposal behaviours (Fig. 6). A UK case study 
conducted in Exeter examined similar WDBs and attitudes 
finding ~ 68% of respondents buy products with as little 
packaging as possible (Barr 2007) compared to 5% of Ports-
mouth respondents who said they avoid pre-packed plastic 
food products. Approximately 56% of Exeter respondents 
said that they use their own bag and avoid buying shop-
ping bags, compared to 19% of Portsmouth respondents that 
refuse plastic shopping bags. Recycling habits also varied 
significantly between the two cities with 70% of Exeter 
respondents recycling plastic bottles and only 8% of Ports-
mouth residents recycling their plastic waste in domestic, 
public and workplace recycling bins. Another coastal city 
study found beach goers with a higher environmental aware-
ness had a more negative perception towards SUPPs and 
a stronger willingness to reduce their plastic consumption 
(Van Rensburg et al. 2020). These individuals also showed 
greater support for initiatives to combat plastic waste such 
as container deposit systems and plastic bag bans. Pay-as-
you-throw schemes could be another option to encourage 
consumers to reduce and sort their plastic waste.

Awareness is an important part of SUPP consumer 
behaviour. Both retailers and customers are often aware of 
environmental issues associated with plastic, while a lack 
of awareness can take away momentum from behaviour 
change. 75% of Portsmouth residents were unaware of the 
local climate action group, 62% were unaware of the main 
zero-waste store and 21% did not believe that any of their 
plastic waste ends up in the ocean. If the consumption of 
SUPPs is to be reduced, raising awareness of the impacts 

of plastic should be a part of future shifts towards circular-
ity, especially in densely populated coastal cities. The road 
should be paved by national and local governments to facili-
tate the transition to a circular economy amongst consum-
ers and businesses. However, consumers still appreciate the 
purpose and convenience of plastic products and continue to 
routinely use them as they feel that there is a lack of feasible 
alternatives on offer from the producers and retailers to make 
these changes (Heidbreder et al. 2019).

Study limitations and future research 
recommendations

Establishing each flow of different plastic items through a 
household accurately from purchase to disposal at home is 
difficult. In hindsight, the questionnaire was not structured in 
a way that would have allowed for extensive statistical analy-
sis or modelling the flow of SUPP items through households. 
To enable this in future studies, a coherent survey structure 
with similar questions for purchase, reuse and disposal is 
recommended. Questions about consumers' awareness of 
important concepts such as circular economy would be use-
ful to infer their influence on consumer behaviour as other 
studies have shown (Núñez-Cacho et al. 2020; Cavaliere 
et al. 2020). Specificity was another issue. Questions should 
be clear and specific about the plastic focus. Switching the 
focus from SUPPs to fast-moving consumer goods to incor-
porate other commonly used plastics such as personal care 
items and delivery packaging could also add value to future 
research. Another possible avenue is to group all SUPP items 
together to analyse consumer behaviour towards SUPPs in 
a more general but comprehensive way. Other unpreferable 
end-of-life destinations for plastic waste could be introduced 
for any unaccounted-for plastic in the flow such as irrespon-
sible littering or dumping to monitor plastic pollution rates 
and to pinpoint the extent of plastic waste mismanagement. 
This study was conducted during the COVID-19 pandemic; 
therefore, purchase rates of SUPPs may have been higher 
than usual. However, there are no peer-reviewed studies or 
official data available on SUPP purchases in Portsmouth 
from before the pandemic. Therefore, it was not possible to 
compare Portsmouth-specific trends in a pandemic-context.

Conclusions

The findings from this study have enabled an enhanced 
understanding of SUPP purchase, use and disposal trends in 
Portsmouth. The results demonstrate the value in researching 
which actions generate the most beneficial behaviour change 
amongst consumers. However, we recognise that consumers 
are not the target stakeholder carrying the responsibility for 
systemic change. While this study was purely exploratory in 
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nature and provides an example of how the role of SUPPs in 
households could be researched, it has become clear that the 
way consumer behaviour around plastics has been studied to 
date is in need of increased standardisation through:

 (i) uniform measurement units for plastic items to enable 
realistic comparisons,

 (ii) robust but comprehensive questionnaires for analysis 
and modelling purposes,

 (iii) survey databases from research across the globe to 
model and track how plastic products flow through 
households, which would also act as a valuable 
resource for the research community.

These standardisations could significantly improve the 
mapping of both behaviour and policy change options. 
While also informing governments and other stakeholders 
whether or not their current products, practices and policies 
are, in fact, viable or in need of redesign or amendments. As 
plastics are largely universal both in the sense of utilisation 
and pollution, the solutions to mitigate against the negative 
impacts of plastics must also be widely applied.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11625- 022- 01261-5.

Acknowledgements We would like to thank the Global Plastics Policy 
Centre team for their support and proofreading of this paper and the 
funding from the University of Portsmouth to deliver this study. We 
would like to thank Red Brick for recruiting participants and dissemi-
nating the survey in Portsmouth.

Author contributions SLN: methodology, formal analysis, investiga-
tion and writing—original draft. LKN: methodology, formal analysis, 
investigation and writing—original draft. SC: methodology and writ-
ing—original draft. SKI: validation and writing—review and editing. 
KPR: conceptualisation, methodology and supervision. SF: conceptu-
alisation and funding acquisition.

Data availability statement Data from this study is available on request 
from the corresponding author.

Declarations 

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Adeyanju GC, Augustine TM, Volkmann S, Oyebamiji UA, Ran S, 
Osobajo OA, Otitoju A (2021) Effectiveness of intervention on 
behaviour change against use of non-biodegradable plastic bags: 
a systematic review. Discov Sustain 2(1):1–15. https:// doi. org/ 10. 
1007/ s43621- 021- 00015-0

Barr S (2007) Factors influencing environmental attitudes and behav-
iours: a UK case study of household waste management. Envi-
ron Behav 39(4):435–473. https:// doi. org/ 10. 1177/ 00139 16505 
283421

Bergmann M, Collard F, Fabres J, Gabrielsen GW, Provencher JF, 
Rochman CM et al (2022) Plastic pollution in the Arctic. Nat 
Rev Earth Environ 3(5):323–337. https:// doi. org/ 10. 1038/ 
s43017- 022- 00279-8

Borg K, Curtis J, Lindsay J (2020) Social norms and plastic avoidance: 
testing the theory of normative social behaviour on an environ-
mental behaviour. J Consum Behav 19(6):594–607. https:// doi. 
org/ 10. 1002/ cb. 1842

Borrelle SB, Ringma J, Law KL, Monnahan CC, Lebreton L, McGivern 
A et al (2020) Predicted growth in plastic waste exceeds efforts to 
mitigate plastic pollution. Science 369(6510):1515–1518. https:// 
doi. org/ 10. 1126/ scien ce. aba36 56

Bucknall DG (2020) Plastics as a materials system in a circular econ-
omy. Philos Trans R Soc A 378(2176):20190268. https:// doi. org/ 
10. 1098/ rsta. 2019. 0268

Burgess M, Holmes H, Sharmina M, Shaver MP (2021) The future of 
UK plastics recycling: one bin to rule them all. Resour Conserv 
Recycl 164:105191. https:// doi. org/ 10. 1016/j. resco nrec. 2020. 
105191

Callingham F (2020) Inside Portsmouth’s incinerator and recycling 
centre—what happens to your rubbish and recycling. The News. 
Portsmouth. https:// www. ports mouth. co. uk/ news/ polit ics/ inside- 
ports mouths- incin erator- and- recyc ling- centre- what- happe ns- to- 
your- rubbi sh- and- recyc ling- 18837 86. Accessed 28 Aug 2022

Carrete L, Castaño R, Felix R, Centeno E, González E (2012) Green 
consumer behavior in an emerging economy: confusion, credibil-
ity, and compatibility. J Consum Mark 29(7):470–481. https:// doi. 
org/ 10. 1108/ 07363 76121 12749 83

Cavaliere A, Pigliafreddo S, De Marchi E, Banterle A (2020) Do con-
sumers really want to reduce plastic usage? Exploring the determi-
nants of plastic avoidance in food-related consumption decisions. 
Sustainability 12(22):9627. https:// doi. org/ 10. 3390/ su122 29627

Center for International Environmental Law (2019) Plastic & climate: 
the hidden costs of a plastic planet. https:// www. ciel. org/ repor 
ts/ plast ic- health- the- hidden- costs- of-a- plast ic- planet- may- 2019/. 
Accessed 28 Aug 2022

Crippa M, De Wilde B, Koopmans R, Leyssens J, Muncke J, Ritschkoff 
AC, Van Doorsselaer K, Velis C, Wagner M (2019) A circular 
economy for plastics: insights from research and innovation to 
inform policy and funding decisions. https:// doi. org/ 10. 2777/ 
269031

Deliana Y, Rum IA (2019) How does perception on green environment 
across generations affect consumer behaviour? A neural network 
process. Int J Consum Stud 43(4):358–367. https:// doi. org/ 10. 
1111/ ijcs. 12515

Department for Environment, Food and Rural Affairs (DEFRA) 
(2018) Our waste, our resources: a strategy for England. GOV.
UK. https:// assets. publi shing. servi ce. gov. uk/ gover nment/ uploa ds/ 
system/ uploa ds/ attac hment_ data/ file/ 765914/ resou rces- waste- strat 
egy- dec- 2018. pdf. Accessed 28 Aug 2022

Department for Environment, Food and Rural Affairs (DEFRA) (2019) 
Single use plastic: banning the distribution and/or sale of plastic 

https://doi.org/10.1007/s11625-022-01261-5
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s43621-021-00015-0
https://doi.org/10.1007/s43621-021-00015-0
https://doi.org/10.1177/0013916505283421
https://doi.org/10.1177/0013916505283421
https://doi.org/10.1038/s43017-022-00279-8
https://doi.org/10.1038/s43017-022-00279-8
https://doi.org/10.1002/cb.1842
https://doi.org/10.1002/cb.1842
https://doi.org/10.1126/science.aba3656
https://doi.org/10.1126/science.aba3656
https://doi.org/10.1098/rsta.2019.0268
https://doi.org/10.1098/rsta.2019.0268
https://doi.org/10.1016/j.resconrec.2020.105191
https://doi.org/10.1016/j.resconrec.2020.105191
https://www.portsmouth.co.uk/news/politics/inside-portsmouths-incinerator-and-recycling-centre-what-happens-to-your-rubbish-and-recycling-1883786
https://www.portsmouth.co.uk/news/politics/inside-portsmouths-incinerator-and-recycling-centre-what-happens-to-your-rubbish-and-recycling-1883786
https://www.portsmouth.co.uk/news/politics/inside-portsmouths-incinerator-and-recycling-centre-what-happens-to-your-rubbish-and-recycling-1883786
https://doi.org/10.1108/07363761211274983
https://doi.org/10.1108/07363761211274983
https://doi.org/10.3390/su12229627
https://www.ciel.org/reports/plastic-health-the-hidden-costs-of-a-plastic-planet-may-2019/
https://www.ciel.org/reports/plastic-health-the-hidden-costs-of-a-plastic-planet-may-2019/
https://doi.org/10.2777/269031
https://doi.org/10.2777/269031
https://doi.org/10.1111/ijcs.12515
https://doi.org/10.1111/ijcs.12515
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf


1394 Sustainability Science (2023) 18:1379–1395

1 3

straws, stirrers and plastic-stemmed cotton buds in England. 
GOV.UK. https:// www. gov. uk/ gover nment/ consu ltati ons/ single- 
use- plast ic- banni ng- the- distr ibuti on- andor- sale- of- plast ic- straws- 
stirr ers- and- plast ic- stemm ed- cotton- buds- in- engla nd# full- publi 
cation- update- histo ry. Accessed 28 Aug 2022

Department for Environment, Food and Rural Affairs (DEFRA) (2021) 
UK statistics on waste. GOV.UK. https:// assets. publi shing. servi ce. 
gov. uk/ gover nment/ uploa ds/ system/ uploa ds/ attac hment_ data/ file/ 
10022 46/ UK_ stats_ on_ waste_ stati stical_ notice_ July2 021_ acces 
sible_ FINAL. pdf. Accessed 28 Aug 2022

Earthwatch Institute (2020) Plastic rivers: reducing the plastic pollution 
on our doorstep. Earthwatch. https:// earth watch. org. uk/ images/ 
plast ic/ Plast icRiv ersRe port. pdf. Accessed 28 Aug 2022

Ertz M, Huang R, Jo MS, Karakas F, Sarigöllü E (2017) From sin-
gle-use to multi-use: study of consumers’ behavior toward con-
sumption of reusable containers. J Environ Manag 193:334–344. 
https:// doi. org/ 10. 1016/j. jenvm an. 2017. 01. 060

Geyer R (2020) Production, use, and fate of synthetic polymers. In: 
Letcher TM (ed) Plastic waste and recycling. Academic Press, 
Cambridge, pp 13–32. https:// doi. org/ 10. 1016/ B978-0- 12- 
817880- 5. 00002-5

Geyer R, Kuczenski B, Zink T, Henderson A (2016) Common miscon-
ceptions about recycling. J Ind Ecol 20(5):1010–1017. https:// doi. 
org/ 10. 1111/ jiec. 12355

Geyer R, Jambeck JR, Law KL (2017) Production, use, and fate of 
all plastics ever made. Sci Adv 3(7):e1700782. https:// doi. org/ 
10. 1126/ sciadv. 17007 82

Hahladakis JN, Purnell P, Iacovidou E, Velis CA, Atseyinku M (2018) 
Post-consumer plastic packaging waste in England: assessing the 
yield of multiple collection-recycling schemes. Waste Manag 
75:149–159. https:// doi. org/ 10. 1016/j. wasman. 2018. 02. 009

Heidbreder LM, Bablok I, Drews S, Menzel C (2019) Tackling the 
plastic problem: a review on perceptions, behaviors, and interven-
tions. Sci Total Environ 668:1077–1093. https:// doi. org/ 10. 1016/j. 
scito tenv. 2019. 02. 437

Holotová M, Nagyová Ľ, Holota T (2020) The impact of environmen-
tal responsibility on changing consumer behaviour—sustainable 
market in Slovakia. Econ Sociol 13(3):84–96

Hume M (2010) Compassion without action: examining the young 
consumers consumption and attitude to sustainable consumption. 
J World Bus 45(4):385–394. https:// doi. org/ 10. 1016/j. jwb. 2009. 
08. 007

Integra (2019) Waste composition analysis update. Integra. https:// 
docum ents. hants. gov. uk/ proje ct- integ ra/ Waste Compo sitio nAnal 
ysisU pdate- Febru ary20 19. pdf. Accessed 28 Aug 2022

International Union for Conservation of Nature (IUCN) (2022) UNEA 
resolution—‘End Plastic Pollution’—and IUCN role in implemen-
tation of the Treaty. https:// www. iucn. org/ news/ marine- and- polar/ 
202203/ unea- resol ution- end- plast ic- pollu tion- and- iucn- role- imple 
menta tion- treaty. Accessed 28 Aug 2022

Jacobsen LF, Pedersen S, Thøgersen J (2022) Drivers of and barriers to 
consumers’ plastic packaging waste avoidance and recycling—a 
systematic literature review. Waste Manag 141:63–78. https:// doi. 
org/ 10. 1016/j. wasman. 2022. 01. 021

Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, Andrady 
A, Narayan R, Law KL (2015) Plastic waste inputs from land into 
the ocean. Science 347(6223):768–771. https:// doi. org/ 10. 1126/ 
scien ce. 12603 52

Khan MS, Saengon P, Alganad AMN, Chongcharoen D, Farrukh M 
(2020) Consumer green behaviour: an approach towards environ-
mental sustainability. Sustain Dev 28(5):1168–1180. https:// doi. 
org/ 10. 1002/ sd. 2066

Kitz R, Walker T, Charlebois S, Music J (2022) Food packaging during 
the COVID-19 pandemic: consumer perceptions. Int J Consum 
Stud 46(2):434–448. https:// doi. org/ 10. 1111/ ijcs. 12691

Lebreton L, Andrady A (2019) Future scenarios of global plastic waste 
generation and disposal. Palgrave Commun 5(1):1–11. https:// doi. 
org/ 10. 1057/ s41599- 018- 0212-7

Letsrecycle (2021) 2020/2021 Overall performance: annual recycling 
league table for England. https:// www. letsr ecycle. com/ counc ils/ 
league- tables/ 2020- 21- overa ll- perfo rmance- 2/. Accessed 28 Aug 
2022

Liu C, Nguyen TT, Ishimura Y (2021) Current situation and key chal-
lenges on the use of single-use plastic in Hanoi. Waste Manag 
121:422–431. https:// doi. org/ 10. 1016/j. wasman. 2020. 12. 033

Löhr A, Savelli H, Beunen R, Kalz M, Ragas A, Van Belleghem F 
(2017) Solutions for global marine litter pollution. Curr Opin Envi-
ron Sustain 28:90–99. https:// doi. org/ 10. 1016/j. cosust. 2017. 08. 009

Mason SA, Welch VG, Neratko J (2018) Synthetic polymer contamina-
tion in bottled water. Front Chem. https:// doi. org/ 10. 3389/ fchem. 
2018. 00407

Núñez-Cacho P, Leyva-Díaz JC, Sánchez-Molina J, Van der Gun 
R (2020) Plastics and sustainable purchase decisions in a cir-
cular economy: the case of Dutch food industry. PLoS  One 
15(9):e0239949. https:// doi. org/ 10. 1371/ journ al. pone. 02399 49

O’Brien J, Thondhlana G (2019) Plastic bag use in South Africa: per-
ceptions, practices and potential intervention strategies. Waste 
Manag 84:320–328. https:// doi. org/ 10. 1016/j. wasman. 2018. 11. 051

Ocean Conservancy and International Coastal Cleanup (2017) Together 
for our ocean: international coastal cleanup 2017 report. https:// 
ocean conse rvancy. org/ wp- conte nt/ uploa ds/ 2017/ 06/ Inter natio nal- 
Coast al- Clean up_ 2017- Report. pdf. Accessed 28 Aug 2022

Office for National Statistics (ONS) (2012) 2011 Census: key statistics 
for England and Wales, March 2011; car or van availability. ONS.
GOV.UK. https:// www. ons. gov. uk/ peopl epopu latio nandc ommun 
ity/ popul ation andmi grati on/ popul ation estim ates/ bulle tins/ 2011c 
ensus keyst atist icsfo rengl andan dwales/ 2012- 12- 11# car- or- van- 
avail abili ty. Accessed 28 Aug 2022

Office for National Statistics (2021) Estimates of the population for 
the UK, England and Wales, Scotland and Northern Ireland: mid-
2020. https:// www. ons. gov. uk/ peopl epopu latio nandc ommun ity/ 
popul ation andmi grati on/ popul ation estim ates/ datas ets/ popul ation 
estim atesf oruke nglan dandw aless cotla ndand north ernir eland. 
Accessed 28 Aug 2022

Portsmouth City Council (2022) Recycling and rubbish. https:// www. 
ports mouth. gov. uk/ servi ces/ recyc ling- and- rubbi sh/

R Core Team (2022) R: A language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna, Aus-
tria. https:// www.R- proje ct. org/

Rhein S, Schmid M (2020) Consumers’ awareness of plastic packaging: 
more than just environmental concerns. Resour Conserv Recycl 
162:105063. https:// doi. org/ 10. 1016/j. resco nrec. 2020. 105063

Roberts KP, Phang SC, Williams JB, Hutchinson DJ, Kolstoe SE, de 
Bie J et al (2022) Increased personal protective equipment litter 
as a result of COVID-19 measures. Nat Sustain 5(3):272–279. 
https:// doi. org/ 10. 1038/ s41893- 021- 00824-1

Sandhu S, Lodhia S, Potts A, Crocker R (2021) Environment friendly 
takeaway coffee cup use: individual and institutional enablers and 
barriers. J Clean Prod 291:125271. https:// doi. org/ 10. 1016/j. jclep 
ro. 2020. 125271

Sharma HB, Vanapalli KR, Cheela VS, Ranjan VP, Jaglan AK, Dubey 
B et al (2020) Challenges, opportunities, and innovations for 
effective solid waste management during and post COVID-19 
pandemic. Resour Conserv Recycl. https:// doi. org/ 10. 1016/j. resco 
nrec. 2020. 105052

Shen M, Huang W, Chen M, Song B, Zeng G, Zhang Y (2020) (Micro) 
plastic crisis: un-ignorable contribution to global greenhouse gas 
emissions and climate change. J Clean Prod 254:120138. https:// 
doi. org/ 10. 1016/j. jclep ro. 2020. 120138

https://www.gov.uk/government/consultations/single-use-plastic-banning-the-distribution-andor-sale-of-plastic-straws-stirrers-and-plastic-stemmed-cotton-buds-in-england#full-publication-update-history
https://www.gov.uk/government/consultations/single-use-plastic-banning-the-distribution-andor-sale-of-plastic-straws-stirrers-and-plastic-stemmed-cotton-buds-in-england#full-publication-update-history
https://www.gov.uk/government/consultations/single-use-plastic-banning-the-distribution-andor-sale-of-plastic-straws-stirrers-and-plastic-stemmed-cotton-buds-in-england#full-publication-update-history
https://www.gov.uk/government/consultations/single-use-plastic-banning-the-distribution-andor-sale-of-plastic-straws-stirrers-and-plastic-stemmed-cotton-buds-in-england#full-publication-update-history
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002246/UK_stats_on_waste_statistical_notice_July2021_accessible_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002246/UK_stats_on_waste_statistical_notice_July2021_accessible_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002246/UK_stats_on_waste_statistical_notice_July2021_accessible_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002246/UK_stats_on_waste_statistical_notice_July2021_accessible_FINAL.pdf
https://earthwatch.org.uk/images/plastic/PlasticRiversReport.pdf
https://earthwatch.org.uk/images/plastic/PlasticRiversReport.pdf
https://doi.org/10.1016/j.jenvman.2017.01.060
https://doi.org/10.1016/B978-0-12-817880-5.00002-5
https://doi.org/10.1016/B978-0-12-817880-5.00002-5
https://doi.org/10.1111/jiec.12355
https://doi.org/10.1111/jiec.12355
https://doi.org/10.1126/sciadv.1700782
https://doi.org/10.1126/sciadv.1700782
https://doi.org/10.1016/j.wasman.2018.02.009
https://doi.org/10.1016/j.scitotenv.2019.02.437
https://doi.org/10.1016/j.scitotenv.2019.02.437
https://doi.org/10.1016/j.jwb.2009.08.007
https://doi.org/10.1016/j.jwb.2009.08.007
https://documents.hants.gov.uk/project-integra/WasteCompositionAnalysisUpdate-February2019.pdf
https://documents.hants.gov.uk/project-integra/WasteCompositionAnalysisUpdate-February2019.pdf
https://documents.hants.gov.uk/project-integra/WasteCompositionAnalysisUpdate-February2019.pdf
https://www.iucn.org/news/marine-and-polar/202203/unea-resolution-end-plastic-pollution-and-iucn-role-implementation-treaty
https://www.iucn.org/news/marine-and-polar/202203/unea-resolution-end-plastic-pollution-and-iucn-role-implementation-treaty
https://www.iucn.org/news/marine-and-polar/202203/unea-resolution-end-plastic-pollution-and-iucn-role-implementation-treaty
https://doi.org/10.1016/j.wasman.2022.01.021
https://doi.org/10.1016/j.wasman.2022.01.021
https://doi.org/10.1126/science.1260352
https://doi.org/10.1126/science.1260352
https://doi.org/10.1002/sd.2066
https://doi.org/10.1002/sd.2066
https://doi.org/10.1111/ijcs.12691
https://doi.org/10.1057/s41599-018-0212-7
https://doi.org/10.1057/s41599-018-0212-7
https://www.letsrecycle.com/councils/league-tables/2020-21-overall-performance-2/
https://www.letsrecycle.com/councils/league-tables/2020-21-overall-performance-2/
https://doi.org/10.1016/j.wasman.2020.12.033
https://doi.org/10.1016/j.cosust.2017.08.009
https://doi.org/10.3389/fchem.2018.00407
https://doi.org/10.3389/fchem.2018.00407
https://doi.org/10.1371/journal.pone.0239949
https://doi.org/10.1016/j.wasman.2018.11.051
https://oceanconservancy.org/wp-content/uploads/2017/06/International-Coastal-Cleanup_2017-Report.pdf
https://oceanconservancy.org/wp-content/uploads/2017/06/International-Coastal-Cleanup_2017-Report.pdf
https://oceanconservancy.org/wp-content/uploads/2017/06/International-Coastal-Cleanup_2017-Report.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/2011censuskeystatisticsforenglandandwales/2012-12-11#car-or-van-availability
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/2011censuskeystatisticsforenglandandwales/2012-12-11#car-or-van-availability
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/2011censuskeystatisticsforenglandandwales/2012-12-11#car-or-van-availability
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/bulletins/2011censuskeystatisticsforenglandandwales/2012-12-11#car-or-van-availability
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
https://www.portsmouth.gov.uk/services/recycling-and-rubbish/
https://www.portsmouth.gov.uk/services/recycling-and-rubbish/
https://www.R-project.org/
https://doi.org/10.1016/j.resconrec.2020.105063
https://doi.org/10.1038/s41893-021-00824-1
https://doi.org/10.1016/j.jclepro.2020.125271
https://doi.org/10.1016/j.jclepro.2020.125271
https://doi.org/10.1016/j.resconrec.2020.105052
https://doi.org/10.1016/j.resconrec.2020.105052
https://doi.org/10.1016/j.jclepro.2020.120138
https://doi.org/10.1016/j.jclepro.2020.120138


1395Sustainability Science (2023) 18:1379–1395 

1 3

Silva ALP, Prata JC, Walker TR, Duarte AC, Ouyang W, Barcelò D, 
Rocha-Santos T (2021) Increased plastic pollution due to COVID-
19 pandemic: challenges and recommendations. Chem Eng J 
405:126683. https:// doi. org/ 10. 1016/j. cej. 2020. 126683

Smith L (2022) Plastic waste (House of Commons Library Research 
Briefing 8515). https:// resea rchbr iefin gs. files. parli ament. uk/ 
docum ents/ CBP- 8515/ CBP- 8515. pdf. Accessed 28 Aug 2022

Somerville M (2017) 3 Big reasons “Wishcycling” is always a bad idea. 
Earth911. https:// earth 911. com/ living- well- being/ wish- cycli ng/. 
Accessed 28 Aug 2022

Steinhorst J, Beyerl K (2021) First reduce and reuse, then recycle! 
Enabling consumers to tackle the plastic crisis—qualitative expert 
interviews in Germany. J Clean Prod 313:127782. https:// doi. org/ 
10. 1016/j. jclep ro. 2021. 127782

Tadesse T, Ruijs A, Hagos F (2008) Household waste disposal in 
Mekelle city, Northern Ethiopia. Waste Manag 28(10):2003–
2012. https:// doi. org/ 10. 1016/j. wasman. 2007. 08. 015

The Pew Charitable Trusts and SYSTEMIQ (2020) Breaking the plas-
tic wave: a comprehensive assessment of pathways towards stop-
ping ocean plastic pollution. https:// www. pewtr usts. org/-/ media/ 
assets/ 2020/ 10/ break ingth eplas ticwa ve_ mainr eport. pdf. Accessed 
28 Aug 2022

Thomas GO, Sautkina E, Poortinga W, Wolstenholme E, Whitmarsh 
L (2019) The English plastic bag charge changed behavior and 
increased support for other charges to reduce plastic waste. Front 
Psychol 10:266. https:// doi. org/ 10. 3389/ fpsyg. 2019. 00266

Timlett RE, Williams ID (2009) The impact of transient populations 
on recycling behaviour in a densely populated urban environment. 
Resour Conserv Recycl 53(9):498–506. https:// doi. org/ 10. 1016/j. 
resco nrec. 2009. 03. 010

Tiseo I (2021) Volume of plastic waste exported from the UK 2020, by 
select country. Statista. https:// www. stati sta. com/ stati stics/ 11249 
88/ plast ics- waste- export- desti nation- volume- united- kingd om- uk/. 
Accessed 28 Aug 2022

United Nations Environmental Programme (UNEP) (2022a) What you 
need to know about the plastic pollution resolution. https:// www. 
unep. org/ news- and- stori es/ story/ what- you- need- know- about- plast 
ic- pollu tion- resol ution. Accessed 28 Aug 2022

United Nations Environmental Programme (UNEP) (2022b) Draft 
resolution: end plastic pollution: towards and international legally 
binding instrument. United Nations Environment Assembly. 
https:// wedocs. unep. org/ bitst ream/ handle/ 20. 500. 11822/ 38522/ 
k2200 647_-_ unep- ea-5- l- 23- rev- 1_-_ advan ce. pdf? seque nce= 1& 
isAll owed=y. Accessed 28 Aug 2022

Valanidas M (2018) A place for plastics: bioplastics, bacteria and our 
thoughtless acts. Masters Thesis, Rhode Island School of Design. 
Digital Commons. https:// digit alcom mons. risd. edu/ maste rsthe ses/ 
241/. Accessed 28 Aug 2022

Van Rensburg ML, Nkomo SL, Dube T (2020) The ‘plastic waste era’; 
social perceptions towards single-use plastic consumption and 

impacts on the marine environment in Durban, South Africa. Appl 
Geogr 114:102132. https:// doi. org/ 10. 1016/j. apgeog. 2019. 102132

Vanapalli KR, Sharma HB, Ranjan VP, Samal B, Bhattacharya J, 
Dubey BK, Goel S (2021) Challenges and strategies for effective 
plastic waste management during and post COVID-19 pandemic. 
Sci Total Environ 750:141514. https:// doi. org/ 10. 1016/j. scito tenv. 
2020. 141514

Varkey PS, Walker TR, Saunders SJ (2021) Identifying barriers to 
reducing single-use plastic use in a coastal metropolitan city in 
Canada. Ocean Coast Manag 210:105663. https:// doi. org/ 10. 
1016/j. oceco aman. 2021. 105663

Walker TR, McGuinty E, Charlebois S, Music J (2021) Single-use plas-
tic packaging in the Canadian food industry: consumer behavior 
and perceptions. Humanit Soc Sci Commun 8(1):1–11. https:// doi. 
org/ 10. 1057/ s41599- 021- 00747-4

Waste and Resources Action Programme (WRAP) (2018) WRAP 
annual review. https:// wrap. org. uk/ sites/ defau lt/ files/ 2020- 09/ 
WRAP- Annual- Review- April- 2018- March- 2019. pdf. Accessed 
28 Aug 2022

Waste and Resources Action Programme (WRAP) (2020a) A frame-
work for greater consistency in household recycling in England. 
https:// wrap. org. uk/ sites/ defau lt/ files/ 2020- 08/ WRAP- frame 
work- for- great er- consi stency- in- house hold- recyc ling- Engla nd. 
pdf. Accessed 28 Aug 2022

Waste and Resources Action Programme (WRAP) (2020b) A roadmap 
to 2025: the UK plastics pact. https:// wrap. org. uk/ resou rces/ guide/ 
roadm ap- 2025- uk- plast ics- pact. Accessed 28 Aug 2022

Welden NA (2020) The environmental impacts of plastic pollution. In: 
Letcher TM (Ed). Plastic waste and recycling. Academic Press, 
Cambridge, pp 195–222. https:// doi. org/ 10. 1016/ B978-0- 12- 
817880- 5. 00008-6

Winton D, Marazzi L, Loiselle S (2022) Drivers of public plastic (mis) 
use—new insights from changes in single-use plastic usage dur-
ing the Covid-19 pandemic. Sci Total Environ. https:// doi. org/ 10. 
1016/j. scito tenv. 2022. 157672

Zhao C, Liu M, Du H, Gong Y (2021) The evolutionary trend and 
impact of global plastic waste trade network. Sustainability 
13(7):3662. https:// doi. org/ 10. 3390/ su130 73662

Zsóka Á, Szerényi ZM, Széchy A, Kocsis T (2013) Greening due to 
environmental education? Environmental knowledge, attitudes, 
consumer behaviour and everyday pro-environmental activities 
of Hungarian high school and university students. J Clean Prod 
48:126–138. https:// doi. org/ 10. 1016/j. jclep ro. 2012. 11. 030

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.cej.2020.126683
https://researchbriefings.files.parliament.uk/documents/CBP-8515/CBP-8515.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-8515/CBP-8515.pdf
https://earth911.com/living-well-being/wish-cycling/
https://doi.org/10.1016/j.jclepro.2021.127782
https://doi.org/10.1016/j.jclepro.2021.127782
https://doi.org/10.1016/j.wasman.2007.08.015
https://www.pewtrusts.org/-/media/assets/2020/10/breakingtheplasticwave_mainreport.pdf
https://www.pewtrusts.org/-/media/assets/2020/10/breakingtheplasticwave_mainreport.pdf
https://doi.org/10.3389/fpsyg.2019.00266
https://doi.org/10.1016/j.resconrec.2009.03.010
https://doi.org/10.1016/j.resconrec.2009.03.010
https://www.statista.com/statistics/1124988/plastics-waste-export-destination-volume-united-kingdom-uk/
https://www.statista.com/statistics/1124988/plastics-waste-export-destination-volume-united-kingdom-uk/
https://www.unep.org/news-and-stories/story/what-you-need-know-about-plastic-pollution-resolution
https://www.unep.org/news-and-stories/story/what-you-need-know-about-plastic-pollution-resolution
https://www.unep.org/news-and-stories/story/what-you-need-know-about-plastic-pollution-resolution
https://wedocs.unep.org/bitstream/handle/20.500.11822/38522/k2200647_-_unep-ea-5-l-23-rev-1_-_advance.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/38522/k2200647_-_unep-ea-5-l-23-rev-1_-_advance.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/38522/k2200647_-_unep-ea-5-l-23-rev-1_-_advance.pdf?sequence=1&isAllowed=y
https://digitalcommons.risd.edu/masterstheses/241/
https://digitalcommons.risd.edu/masterstheses/241/
https://doi.org/10.1016/j.apgeog.2019.102132
https://doi.org/10.1016/j.scitotenv.2020.141514
https://doi.org/10.1016/j.scitotenv.2020.141514
https://doi.org/10.1016/j.ocecoaman.2021.105663
https://doi.org/10.1016/j.ocecoaman.2021.105663
https://doi.org/10.1057/s41599-021-00747-4
https://doi.org/10.1057/s41599-021-00747-4
https://wrap.org.uk/sites/default/files/2020-09/WRAP-Annual-Review-April-2018-March-2019.pdf
https://wrap.org.uk/sites/default/files/2020-09/WRAP-Annual-Review-April-2018-March-2019.pdf
https://wrap.org.uk/sites/default/files/2020-08/WRAP-framework-for-greater-consistency-in-household-recycling-England.pdf
https://wrap.org.uk/sites/default/files/2020-08/WRAP-framework-for-greater-consistency-in-household-recycling-England.pdf
https://wrap.org.uk/sites/default/files/2020-08/WRAP-framework-for-greater-consistency-in-household-recycling-England.pdf
https://wrap.org.uk/resources/guide/roadmap-2025-uk-plastics-pact
https://wrap.org.uk/resources/guide/roadmap-2025-uk-plastics-pact
https://doi.org/10.1016/B978-0-12-817880-5.00008-6
https://doi.org/10.1016/B978-0-12-817880-5.00008-6
https://doi.org/10.1016/j.scitotenv.2022.157672
https://doi.org/10.1016/j.scitotenv.2022.157672
https://doi.org/10.3390/su13073662
https://doi.org/10.1016/j.jclepro.2012.11.030

	From shops to bins: a case study of consumer attitudes and behaviours towards plastics in a UK coastal city
	Abstract
	Introduction
	Background
	Case study: Portsmouth, UK

	Materials and methods
	Survey method and questionnaire
	Data handling and analysis

	Results
	Sample demographics
	SUPP trends in Portsmouth households
	Socio-economic factors and demographics of significance
	SUPP flow through Portsmouth households
	Consumer perceptions
	Consumer behaviours
	PABs and WDAs


	Discussion
	SUPP purchase and reuse in Portsmouth households
	SUPP disposal in Portsmouth households
	Socio-economic factors and demographics of significance
	Barriers to sustainable consumer behaviour
	PABs and WDAs
	Study limitations and future research recommendations

	Conclusions
	Anchor 25
	Acknowledgements 
	References




