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Abstract: There is a growing emphasis on sustainability; however, not all food packaging fits
this remit and consumer knowledge is typically lacking. This paper investigates UK consumers’
understanding, perception and preferences relating to sustainable food packaging and the impact
that adding information to this packaging has on consumers’ behaviour. Consumers (n = 405)
completed an online survey covering the following sections: (1) sustainability habits and knowledge;
(2) utilising images to understand the role of labelling; and (3) determining key sustainable packaging
attributes. Consumers regularly recycle plastic, cardboard, metal, paper, and glass, as well as
showing willingness towards recycling; however, they lack knowledge of the correct recycling
procedures. Labelling was successful in changing consumer behaviour and encouraging more
sustainable choices. Consumers identified key sustainable packaging attributes as biodegradability,
disposal methods, renewable sources, recyclability, no excess packaging, and product quality. The
main themes from this survey relate to consumers typically being confused about recycling and often
lacking knowledge about sustainable materials. More targeted education is needed to help consumers,
coupled with additional support from companies and governments, to ensure consumers can make
sustainable choices.

Keywords: sustainability; food packaging; sustainable materials; consumers

1. Introduction

Packaging provides food with protection, shelf life, information, traceability, conve-
nience, and tamper indication, as well as ensuring food safety and quality from initial
production to consumption [1]. Importantly, food packaging has a key role in consumers’
first impressions and generating expectations [2]. Common food packaging materials
include plastic, glass, metal, paper, and cardboard [3]. Sustainability encompasses three key
aspects being economy, environment, and social [3]. However, there is a growing emphasis
on the environmental element in terms of sustainability /sustainable packaging [3], but not
all food packaging fits this remit. It is clear that sustainable materials need to be utilised
so as to overcome the negative effects of packaging on the environment [4]. Specifically,
Magnier and Crie [5] concluded consumers perceive sustainable packaging as a ‘design
that evokes explicitly or implicitly the eco-friendliness of the packaging’.

The focus has shifted towards approaches to reducing food packaging waste. Methods
include: (a) reducing/reusing (e.g., loose fruit and vegetables, reusable food containers,
water fountains and financial incentives); (b) replacing (includes utilising more recyclable
materials or compostable packaging); and (c) recycling (collection by local councils) [6].
Research has suggested consumers consider reduce, reuse, and recycle as important ele-
ments for sustainable packaging [7]. Consumers expect to see sustainable packaging to be
based on its circular economy and to be natural in terms of material and design, as well
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as its perceived recyclability [3]. For example, across different regions within the United
Kingdom (UK) there is a considerable variation and confusion around recycling [6]. In
addition, consumers’ expectations relating to food packaging are changing and increasing;
however, there are still knowledge gaps which need addressing as well as mismatches
between current understanding and scientific information [3,8-10]. Therefore, this sup-
ports the need for more research in this area to understand better consumers’ knowledge
and perception.

It is evident consumers need guidance going forwards to encourage informed deci-
sions [11,12]. For example, labelling could be a suitable nudging approach to lead a shift
towards sustainable behaviour [3]. In the food packaging context, images and/or labels pro-
vide a simple communication method for consumers by giving information, highlighting
key characteristics, eliciting positive associations as well as influencing consumers’ feel-
ings, perception, purchase intentions, evaluation, and consumption [13-15]. However, all
labelling on sustainable packaging must be clear so as to identify the benefits to consumers
and thereby maximise success in modulating behaviour [16]. Nguyen et al. [17] also noted
eco-friendly packaging should be visually attractive and meet consumers’ environmental
expectations in terms of materials and manufacturing process.

Two recent reviews have highlighted the main focus in this area has been more
generally towards food packaging, rather than specific packaging materials, when collecting
consumer related knowledge and perception [3,12]. However, there is a growing interest
in environmentally friendly packaging materials; therefore, the need for natural products,
bio-based films or bio-polymers is becoming increasingly important [18]. Additionally,
there are clear misunderstandings regarding some materials in terms of level of sustainability
and consumers are likely to have varied preferences in relation to sustainable packaging
materials [9,16]. Accordingly, it is vital consumers show a willingness and level of acceptance
towards sustainable materials if they are going to be incorporated into everyday life.

Understanding what consumers expect from packaging requirements is important
to help drive sustainable behavioural change. It is apparent packaging attributes can
inform purchase decisions and subsequent consumption [19]; therefore, such attributes
and preferences need to be evaluated to ensure companies develop packaging to meet
consumer expectations. Consumers consider a range of factors to be important relating
to packaging when making purchasing decisions including price, quality, safety, material,
size, shape, convenience, functionality, protection, shelf life, environmental sustainability,
biodegradability, reusability, and recyclability [7,9,12,13,17,19-21].

All of this demonstrates a clear need to understand better consumers’ barriers to, and
understanding of, sustainable packaging, which will subsequently help guide companies
in designing consumer appropriate sustainable food packaging. This paper investigates:
(a) UK consumers’ understanding and perception of sustainable food packaging; (b) the
impact of adding information to sustainable food packaging on consumers’ behaviour; and
(c) what consumers perceive as the important sustainable food packaging attributes.

2. Materials and Methods
2.1. Study Information

Four hundred and five consumers completed a fully anonymised online survey be-
tween January and February 2021. It was considered at least 300 consumers would be
sufficient to determine differences between variables [22]. The survey received a favourable
opinion for conduct from the University of Reading School Ethics Committee (SCFP
03/2021). All consumers completed an online consent form prior to partaking in the
survey and consumers were free to withdraw from the survey at any point. Consumers
aged 18 years and above were recruited from the UK via University of Reading consumer
databases and/or social media.



Foods 2022, 11, 3424

3of 14

2.2. Study Design

The survey was deployed online via Google forms (Google, Mountain View, CA,
USA) and consisted of four sections utilising the following question types: (a) yes or no;
(b) check-all-that-apply (CATA); (c) ranking; (d) three-point category scales (yes, no or
unsure and option A, option B and no preference); (e) five-point category scales (such as
never to always, strongly disagree to strongly agree and not willing to willing); and (f) two
product preference test, to explore consumers perception and understanding of sustainable
food packaging.

Section one focused on sustainability habits and knowledge. This section started with a
question on whether consumers consider themselves as an environmentally friendly/conscious
individual and whether they recycle or not. Consumers who recycle were asked which
materials they normally recycle (CATA; eight attributes and an option to specify) and
ranked the materials from most to least commonly recycled. Consumers were also asked
which environmentally friendly actions they typically partake in (CATA; four attributes and
an option to specify). This was followed with a series of questions on sustainability habits,
knowledge, and preferences, using category scales (five-point; never to always and strongly
disagree to strongly agree). Section two utilised images (Table 1 and Figures 1 and 2) to
determine the role of additional information on sustainable food packaging. Consumers
ranked five packaging materials from most to least sustainable with and without additional
information. A preference test was also used to understand if adding shelf-life and use-
by-date information impacted consumer choice. Consumers were then provided with a
series of images: (1) a package with recycling information and asked if they would follow
the instructions and (2) two food packages were presented with and without recycling
information and consumers were asked which package they would most likely purchase,
via a three or five-point category scales.

TO RECYCLE
Once you have finished
enjoying this product, peel

Figure 1. Example of food package with recycling information. This question was asked to determine
whether consumers were likely to follow recycling instructions if added to food packaging using a
five-point category scale (1: would definitely not follow the instructions to 5: would definitely follow
the instructions).
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Table 1. Summary of food packaging materials included in the ranking task and preference test.

Food Packaging Materials Image Information

Compostable tray

Non-recyclable
Non-biodegradable
Compostable

Clear plastic tray

Widely recyclable
Non-biodegradable
Non-compostable

Recycled plastic tray

Widely recyclable
Non-biodegradable
Non-compostable

Bio-based plastic tray

*

Non-recyclable
Sometimes biodegradable
Sometimes compostable

Bio-based plastic with plastic

lining (PL) *

Non-recyclable
Sometimes biodegradable (tray)
Sometimes compostable (tray)
Non-biodegradable (PL)
Non-compostable (PL)

Consumers ranked the above materials from most sustainable to least sustainable and this question was asked
twice: (a) with no information and (b) with added information, to understand if consumers’ ranked order was
changed by the additional information. * refers to materials included in a subsequent follow up question to
understand if there was a difference in preference between packaging (bio-based plastic tray = shorter shelf life
and use-by-date and bio-based plastic tray with plastic lining = longer shelf life and use-by-date) based on adding
shelf life and use-by-date information.
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A: No Information

Option A Option B

B: Added Information

Option A Option B

E ~ Tray recyclable & film non-recyclable

Figure 2. Summary of the two food packages. This question was asked twice: (A) with no information
and (B) with added information, using a three-point category scale (option A, option B and no
preference) to understand if consumers’ response was modulated by the additional information.

Section three focused on identification of key food packaging attributes via CATA
(nine attributes and an option to specify) as well as consumers being asked to select the
attributes that best describes sustainable packaging (eight attributes and an option to
specify). Additionally, this section sought to understand consumers’ level of willingness
to pay more or have a reduction in quality and/or shelf life for more sustainable food
packaging using a five-point willingness scale. Finally, basic demographic information
(such as age, gender, education level and employment status) was obtained in section four.

2.3. Statistical Analysis

Data was checked for normality in XLSTAT (version 2020.1.3, New York, NY, USA)
and data was considered non-normally distributed based on normality of residues. The
following statistical approaches in XLSTAT were deployed: (1) Friedman'’s test was used
for ranked data [23] and post hoc analysis if a significant result was found, via Nemenyi’s
procedure, and (2) Cochran’s Q test was utilised for CATA data [24] and subsequent post
hoc analysis on significant values was completed using the McNemar method. Preference
data was analysed via binomial expansion in V-power [25]. Data from five-point category
scales were grouped into three: (1) bottom two boxes = never + very rarely or strongly
disagree + disagree; (2) middle box = rarely or neither; and (3) top two boxes = always +
often or strongly agree + agree and reported as percentages. Significant differences were
expressed as p < 0.05 for all statistical approaches.
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3. Results
3.1. Demographics and Recycling Behaviour

The survey was completed by 405 consumers as described in Table 2 and the cohort
were mainly female, well-educated and in employment or a student. Additionally, most
consumers described themselves as environmentally friendly/conscious individuals and
nearly all consumers do some recycling (Table 2).

Table 2. Consumers (1 = 405) demographics and recycling behaviour overview (n = number and
% = percentage).

Demographics/Recycling Behaviour n Y%
Age

18-24 155 38.3
25-35 95 23.5
3645 47 11.6
46-55 57 14.1
56-55 34 8.4
65+ 17 4.2

Gender
Female 313 77.3
Male 88 21.7
Other 4 1.0

Education Status
Doctorate & Master’s 99 244
Bachelor’s 177 43.7
Vocational 15 3.7
Secondary 108 26.7
Primary 1 0.2
Other 5 1.2
Employment Status
Employed 199 49.1
Unemployed 19 47
Student 165 40.7
Retired 22 54
Environmentally Friendly/Conscious
Yes 346 85.4
No 32 7.9
Unsure 27 6.7
Do you recycle?

Yes 393 97.0
No 12 3.0

3.2. Sustainability Habits and Knowledge

There were significant differences (p < 0.0001) between consumers commonly recycled
materials (Table 3). Consumers mainly recycle the following materials: plastic, cardboard,
metal, paper, and glass. This trend was supported by the ranking results where plastic and
cardboard were the most recycled. There were also significant differences (p < 0.0001) in
frequency of taking part in environmentally friendly actions where recycle and reuse items
were the most commonly selected (Figure 3).
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Table 3. Consumers (1 = 405) normally recycled materials and ranked order.

Normally Recycled ! Ranked Recycled 2

Material Difference
Relative Frequency Mean Ranks
Plastic 0.97 a 210a No change
Cardboard 0.95a 211a No change
Metal 0.95a 351b - Decrease
Paper 094 a 3.31b Increase
Glass 0.94a 441c No change
Food waste 0.63 b 594d No change
Garden waste 0.54b 6.95¢ No change
Wood 0.32c 7.67 £ No change
Other 0.09d - -

! data was derived from CATA selection and expressed as relative frequency where higher values related to being
more commonly selected. 2 consumers (1 = 393; 12 consumers selected ‘no’ to recycling; therefore, were not asked
this question) ranked the eight materials from most to least recycled where lower values denote more commonly
recycled. 3 highlights the difference between normally recycled and ranked recycling where in nearly all cases the
normally recycled relative frequency matched the ranked recycle order. The dash (-) represents not relevant to
this material. Differing letters reflect significance from corresponding post hoc analysis (p < 0.05).

e o o Ly
N [e)] © o
] ] ] ]

Q

Relative frequency from CATA selection
o
)
]

o
o
|

Recycle! Reuse? Materials® Repurpose® Other®

Environmentally Friendly Actions

Figure 3. Consumers (n = 393; 12 consumers selected ‘no’ to recycling; therefore, were not asked this
question) common environmentally friendly actions (* recycle items; 2 reuse items; 3 buy items made
from recycled materials; 4 repurpose items; and 5 other—please specify). Data was derived from
CATA selection and expressed as relative frequency with differing letters reflect significance from

post hoc analysis (p < 0.05).

Consumers were asked a series of questions relating to sustainability habits, knowl-
edge, and preferences as summarised in Figure 4. It was evident consumers were willing to
try recycling as they often recycled plastic food trays; however, they did not always check
for recycling information and consumers had a mixed response to reusing plastic food
trays and avoiding food products in plastic trays. It is clear consumers were not always
aware of the correct recycling procedures. For example, only 50% of consumers were aware
that black trays cannot be recycled, and most consumers were unaware that compostable
trays needed to be composted by an industrial composter; accordingly, supporting lack of
awareness and confusion in some cases. Consumers preferred to buy products that were
recyclable rather than involving other packaging materials (such as biodegradable pack-
aging, renewable sources, and reusable packaging); however, there was general positive
agreement for all materials in most cases.
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A. Sustainability Habits
100
90—
80
70
9 " how often do you recycle plastic trays?; 2 how often do you reuse
‘é 80 plastic trays?; * do you avoid products that are packaged in plastic
g 507 trays; and * how often do you check recycling instructions on food
g 40+ packaging?
“ 304
20
10
o

Recycle plastic trays' Reuse plastic trays?  Avoid plasic trays® Recycling instructions®

Sustainability Habits Q

“ Always + Often Rarely ®== Never + very rarely
B. Sustainability Knowledge

100 -

. B}

80 -

70 " most films that are sealed on top of packaging trays are not
g 60 recyclable and must go into the waste bin; 2 black ready meal trays
z are not recyclable; * | know by looking at packaging whether it is
5 907 recyclable or not; and * compostable trays need to be composted
E 40 by an industrial composter.

30_

20-

104

o
Films' Blacks trays® Packaging® Compostable trays*
Sustainability Knowledge Questions
“ Strongly agree + agree Neither ™= Strongly disagree + disagree
C. Sustainability Preferences

100

90

80-.
__ 70 ' | prefer to buy products that are packaged using packaging made
2 604 from renewable.souroes (e.g., sugar cane); ? | feel t.hg rgsponsibi_lity
g s to seek out enwron_mentally fglendly products to minimise negative
g impacts on the environment; ° | prefer to buy products in recyclable
g 40 packaging; * | prefer to buy products in reusable packaging; and ° |

30 prefer to buy products in compostable/biodegradable packaging.

20

10

]l e EEE O N s

Renewable ! Responsibility?  Recyclable® Resusable®  Biodegradable®
Sustainability Preference Questions

W Strongly agree + agree Neither === Strongly disagree + disagree

Figure 4. Consumers (n = 405) sustainability question related data (A) sustainability habits;
(B) sustainability knowledge; and (C) sustainability preferences) from five-point category scales.

3.3. Impact of Labelling on Behaviour

Improved labelling can modulate consumer behaviour as is evident in Table 4, where
all materials apart from compostable trays become either more or less sustainable post
receipt of additional information. Consumers also significantly preferred (p < 0.0001) a
bio-based plastic tray compared with a bio-based plastic tray with plastic lining, despite
it having a shorter shelf life and use-by-date. This result matched the ranking results in
Table 4; therefore, shelf life and use-by-date information were less influential compared
with sustainability of the materials (i.e., could be biodegradable or compostable). Adding
recycling information to food packaging resulted in a shift in consumer behaviour from no
preference between products to selecting the more sustainable choice (option A) in most
cases (Figure 5).
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Table 4. Consumers (1 = 405) ranked order of various packaging based on perceived sustainability
and the role of information on the subsequent order.

No Information Added Information Impact on Rank !
Material
Mean Ranks Ranking Mean Ranks Ranking Difference Position
Compostable tray 1.57 a 1 2.06 a 1 0.49 No change
Bio-based plastic tray * 1.63 a 2 2.85b 3 1.22
Bio-based Plastlc t}‘ay with 347b 3 464d 5 117
plastic labelling
Recycled plastic tray 3.51b 4 214a 2 1.37 Increase
Clear plastic tray 483 c 5 3.32¢ 4 1.51 Increase

Ranking data (no information and added information) expressed as mean ranks where lower values denote more
sustainable, and ranking represents consumers’ perceived order of sustainability. ! highlights the difference in
mean ranks between no information and added information and position denotes the relative change in ranking
position. * made from renewable sources (e.g., sugar cane, corn-starch). Differing letters reflect significance from
post hoc analysis (p < 0.05).

100 -
90+
80
704
60 -
50
404
30
20
10

Frequency (%)

No Information Added Information

Information Impact

= Option A Option B No Preference

Figure 5. The role of recycling information on consumers’ product packaging choice (n = 405) from a
three-point category scale.

3.4. Key Sustainable Food Packaging Attributes

There were significant differences (p < 0.0001) in what consumers perceived as funda-
mental attributes for sustainable packaging (Figure 6). Biodegradability was considered
a key attribute for describing sustainable packaging, followed by disposal methods, and
being made from renewable sources. Additionally, consumers perceived recyclability and
no excess packaging, as well as biodegradability, as important packaging attributes. There
was an element of willingness towards recycling. For example, consumers would probably
follow instructions if presented with recycling instructions; however, some consumers were
willing to pay more for sustainable food packaging, but not all. Most consumers would
prefer not to compromise on product quality, whereas consumers’ response to shelf-life
reduction was more positive in most cases (Figure 7).
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Relative frequency from CATA selection

Relative frequency from CATA selection

A. Sustainable Packaging Attributes

g
o
]

a

4
©
1

o
o
1

o
S
1

o
N
1

o
=]
1

Biodegradability Disposal Renewable Packaging Volume  Production Life Cycle Country Origin Shelf Life Other

Attributes

B. Important Packaging Attributes

g
=}
|

a

o
]
1
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(=2}
1
-

cd cd

o
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1
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<)

N
1

®

o
=]
1

T T T
Recyclability ~ No Excess Biodegradability Reusability ~Compostability Product Visible Sturdy Shelf Life Cooking Other

Attributes

Figure 6. Summary of consumers’ (n = 405) key sustainable packaging attributes. Data was derived
from CATA selection and expressed as relative frequency with differing letters reflect significance
from post hoc analysis (p < 0.05).

100
90 -
80
70
60 -
50
40
30
20
10

0-

Frequency (%)

Follow instructions® Pay more? Less quality® Reduced shelf life*

Recycling Willingness Questions

Definitely + probably May or may not == Definitely + probably not

Figure 7. Consumers’ (n = 405) level of willingness towards recycling (* would you follow the
recycling instructions on a food package? (Figure 1); 2 would you be willing to pay more for
sustainable food packaging?  would you be willing to have less quality for more sustainable food
packaging? and # would you be willing to have a reduction in shelf life for more sustainable food
packaging?) from five-point category scales.

4. Discussion
4.1. Sustainability Habits and Knowledge
The materials most commonly recycled by consumers were plastic, cardboard, metal,

paper, and glass which agrees with the literature [3]. The ranked recycled question demon-
strated plastic and cardboard were the top two most recycled materials. This may relate
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to the relative frequency of utilisation of these materials in our everyday lives as well as
the growing concern for the environment, particularly given that plastic waste has also
received considerable media attention lately. For example, in the UK there is an increased
emphasis on reducing use of single-use plastics where a charge for plastic bags was in-
troduced [7]. More broadly, plastic waste is considered a key environmental issue, with
plastic use being viewed negatively and consequently leading to a desire to reduce such
use [26]. Paper and cardboard tend to rank highly as recyclable since consumers perceive
these materials to be home compostable, environmentally friendly, lightweight, and easy to
recycle [27]. Accordingly, paper-based solutions could be a suitable alternative to less recy-
clable materials and recently some aspects of paper-based packaging have been positively
received by consumers [7,28]. Additionally, there is more emphasis on recycling; however,
it is not without its challenges since not all plastics can be recycled and recycling is often
confusing [6].

A positive from this survey was that the cohort were willing to partake in recycling
activities and showed relatively good compliance with recycling plastic trays. However, not
all consumers check the recycling instructions. This might contribute to recycling associated
confusion as well as lack of knowledge and confidence in how best to deal with various
recycling materials. Consumers typically did not avoid plastic trays, which suggests the
survey cohort were not trying to reduce plastic waste but still actively recycling. This might
imply there is a clear mismatch between current understanding and scientific information
and/or a need for more guidance [3,8-12].

Consumers were not always aware of the correct recycling procedures. For example,
not all consumers were aware that black trays cannot be recycled and compostable trays
need to be composted by an industrial composter. This finding supports the literature
and demonstrates consumers typically lack knowledge in this area as well as a need for
guidance and education to help them make better decisions [3,8,10-12]. Additionally,
recycling in the UK is associated with widespread confusion [6] and this was evident in
the survey cohort as well. Taufik et al. [29] also demonstrated consumers often incorrectly
dispose of compostable packaging and proposed this was due to lack of familiarity with
the material. Therefore, they suggested more education is needed to encourage correct
disposal methods and improvements in pack labelling [29].

The survey cohort were mainly environmentally friendly/conscious individuals and
nearly all consumers partake in some recycling. This is a positive finding and provides
scope for increased use of sustainable packaging to be incorporated into these consumers’
everyday lives. It should be noted this result may potentially be skewed due to the
cohort being mainly female, well-educated and in employment or a student. It is likely
such demographics would suggest a more favourable response towards environmental
activities [30]. In order to address any concerns, future research should be based on
more balanced demographic quotas to ensure a more representative cohort within the
UK population.

4.2. Impact of Labelling on Behaviour

Labelling can change consumers’ behaviour towards sustainability of materials. In-
terestingly, despite consumers regularly incorrectly disposing of compostable packaging,
this material was considered the most sustainable with and without information. Adding
information mainly benefitted the two plastic trays (clear plastic tray and recycled plastic
tray) which subsequently became more sustainable in the consumers’ eyes. This suggests
that the driver of this change relates to recyclability rather than biodegradability and com-
postability, since these trays were described as widely recyclable, non-biodegradable and
not compostable. This finding was also matched by the survey cohort demonstrating pref-
erence towards recyclable materials rather than other packaging materials. Similar findings
have been demonstrated in the literature where recyclability can promote confidence, be
associated with perceived environmentally friendliness or act as a driver to preference for
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sustainable materials [9,16,31]. Additionally, there is growing awareness with the concept
of recycling in the UK which might have contributed to these findings.

It is likely the reason the survey cohort perceived the bio-based materials (bio-based
plastic tray (made from renewable sources) and bio-based plastic tray with plastic la-
belling) less sustainable post additional information could relate to the consumers’ lack
of knowledge and familiarity with the term [12,19,32]. Similarly, renewable sources were
associated with low awareness for some consumers [19]. Accordingly, going forwards
more research is needed to understand better consumers’ preferences and help enhance
consumers’ knowledge relating to specific food packaging materials.

Consumers perceived information such as shelf life and use-by-date to be less influen-
tial than the sustainability of the materials. This implies the survey cohort decision making
(related to purchase preference) was based on materials rather than shelf life and /or use-
by-date. This is despite long shelf-life being considered a relatively important packaging
attribute and a convenient feature as well as having a role in purchase decisions [1,13,19,21].
It should be noted that additional priming was used, since consumers had answered two
ranking questions utilising these materials; therefore, they had already made a decision.

The study showed that adding recycling information to food packaging was hugely
influential in shifting consumer behaviour towards the more sustainable choices. This
result is promising as it demonstrates that labelling can successfully change behaviour
as well as providing useful information and influence consumers’ feelings, perception,
purchase intentions, evaluation, and consumption [13,14]. It is suggested labelling could be
a suitable nudging approach to a shift towards sustainable behaviour; however, labelling
needs to be clear and the benefits identified to consumers in order to maximise success
in modulating behaviour [3,16]. Accordingly, next steps should include translating the
survey findings into studies with ecological validity in order to understand the differences
in self-reported versus actual consumer behaviour.

4.3. Key Sustainable Food Packaging Attributes

Biodegradability, disposal methods and renewable sources were considered to describe
best sustainable packaging, whereas recyclability, no excess packaging and biodegradabil-
ity were the key important packaging attributes. This suggests the survey cohort used
various elements of sustainability to inform their decisions regarding sustainable packag-
ing attributes. This supports the literature and highlights that end-of-life attributes (i.e.,
biodegradability, reusability, or recyclability) have a key role in consumers’ perception of en-
vironmental friendliness of packaging as well as its environmental sustainability impacting
purchase decisions [9,21]. Additionally, consumers associated sustainable packaging with
no excess packaging and this is considered a key issue with food packaging today [7]. This
suggests there remains confusion amongst consumers relating to sustainable packaging
and supports the need for more education being hugely beneficial in guiding consumers’
decision making.

In addition, the survey cohort demonstrated some consumers are willing to pay more
for sustainable food packaging, but not all. This finding generally supports the literature
where some consumers are willing to pay more for sustainable packaging; however, this is
not always the case [7,11,16,33-35]. Moreover, it is likely social desirability bias encourages
consumers to suggest they are willing to pay more in surveys [33]. Accordingly, going
forward more research utilising actual behaviour would be appropriate to understand
consumers’ behaviour towards price.

Consumers were not prepared to compromise on product quality for more sustainable
food packaging. Additionally, not all consumers were fully happy to see a reduction in shelf-
life for more sustainable food packaging. Such findings suggest a balance is needed but
also consumers are not overly willing to compromise on some issues to enable sustainable
packaging. As noted in previous research, packaging can drive expectations and consumers
expect sustainable packaging to maintain functionality and quality; accordingly, presenting
a clear challenge to companies [2,7,12,31].
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5. Conclusions

The survey cohort were mainly environmentally friendly /conscious individuals and
nearly all of the consumers did some recycling, with commonly recycled materials being
plastic, cardboard, metal, paper, and glass. Consumers did demonstrate some willingness
towards recycling; however, they were not always aware of the correct recycling proce-
dures, especially relating to black and compostable trays. They also showed uncertainty
in terms of which materials were more or less sustainable. Labelling was successful in
changing consumer behaviour towards more sustainable choices; therefore, this warrants
additional research using studies with ecological validity. Consumers identified various
packaging attributes as being important or best describing sustainable packaging, namely
biodegradability, disposal methods, renewable sources, recyclability, and no excess pack-
aging. Additionally, consumers still expect sustainable packaging to deliver on quality;
however, there is some room for compromise potentially on shelf life and price. The key
themes from this survey relate to consumers typically being confused about recycling
and often lacking knowledge about sustainable materials. Accordingly, going forwards
more targeted education and guidance is needed to aid consumers. This is alongside a call
to companies and governments to get more involved and help out the naive consumer,
especially since packaging can drive purchase related decision making.

Author Contributions: Conceptualization, S.L. and O.0.0.; methodology, C.W.; O.0.0. and S.L.;
software, CW.; 0.0.0. and S.L.; validation, V.N.; CW.; O.0.0. and S.L.; formal analysis, V.N.; CW.;
0.0.0. and S.L.; investigation, C.W.; resources, C.W.; data curation, V.N.; CW,; O.0.0. and S.L.;
writing—original draft preparation, V.N.; writing—review and editing, V.N.; C.W.,; O.0.0. and
S.L.; supervision, S.L. and O.0.0. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The survey was conducted in accordance with the Declara-
tion of Helsinki and approved by the University of Reading School of Chemistry, Food and Pharmacy
Research Ethics Committee (study number: SREC 03/2021 and date of approval: 20 January 2021).

Informed Consent Statement: Informed consent was obtained from all consumers prior to partaking
in the survey.

Data Availability Statement: The data presented in this paper is available on request from the
corresponding author due to privacy reasons.

Acknowledgments: The authors would like to thank Tonkin Products Ltd. for their help with the
study and for providing the food packaging images used in the survey.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Marsh, K.; Bugusu, B. Food packaging—Roles, materials, and environmental issues. J. Food Sci. 2007, 72, 39-55.

2. Ares, G,; Deliza, R. Studying the influence of package shape and colour on consumer expectations of milk desserts using word
association and conjoint analysis. Food Qual. Prefer. 2010, 21, 930-937.

3.  Otto, S.; Strenger, M.; Maier-Noth, A.; Schmid, M. Food packaging and sustainability—Consumer perception vs correlated
scientific facts: A review. J. Clean. Prod. 2021, 298, 126733.

4. Food and Agriculture Organization of the United Nations. Available online: https:/ /www.fao.org/fao-stories/article/en/c/1441
299/ (accessed on 1 June 2022).

5. Magnier, L.; Crie, D. Communicating packaging eco-friendliness. Int. ]. Retail. Distrib. Manag. 2015, 43, 350.

6.  Parliamentary Office of Science & Technology. Available online: https://post.parliament.uk/research-briefings/post-pn-0605/
(accessed on 4 June 2022).

7. Oloyede, O.O.; Lignou, S. Sustainable paper-based packaging: A consumer’s perspective. Foods 2021, 10, 1035.

8. Nordin, N.; Selke, S. Social aspect of sustainable packaging. Packag. Technol. Sci. 2010, 23, 317-326.

9. Herbes, C.; Beuthner, C.; Ramme, I. Consumer attitudes towards biobased packaging—A cross-cultural comparative study. J.
Clean. Prod. 2018, 194, 203-218.

10. Boesen, S.; Bey, N.; Niero, M. Environmental sustainability of liquid food packaging: Is there a gap between Danish consumers’

perception and learnings from life cycle assessment? . Clean. Prod. 2019, 210, 1193-1206.


https://www.fao.org/fao-stories/article/en/c/1441299/
https://www.fao.org/fao-stories/article/en/c/1441299/
https://post.parliament.uk/research-briefings/post-pn-0605/

Foods 2022, 11, 3424 14 of 14

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

Lindh, H.; Olsson, A.; Williams, H. Consumer perceptions of food packaging: Contributing to or counteracting environmentally
sustainable development? Packag. Technol. Sci. 2016, 29, 3-23.

Ketelsen, M.; Janssen, M.; Hamm, U. Consumers’ response to environmentally-friendly food packaging—A systematic review. J.
Clean. Prod. 2020, 254, 120123.

Giancristofaro, R.A.; Bordignon, P. Consumer preferences in food packaging: CUB models and conjoint analysis. Br. Food ]. 2016,
118, 527-540.

Grunert, K.G. Consumer reactions to on-pack educational messages. In Integrating the Packaging and Product Experience in Food and
Beverages—A Road-Map to Consumer Satisfaction; Burgess, P., Ed.; Woodhead Publishing: Cambridge, UK, 2016; pp. 23-35.
Simmonds, G.; Spence, C. Thinking inside the box: How seeing products on, or through, the packaging influences consumer
perceptions and purchase behaviour. Food Qual. Prefer. 2017, 62, 340-351.

Orzan, G.; Cruceru, A.F,; Balaceanu, C.T.; Chivu, R.G. Consumers’ behavior concerning sustainable packaging: An exploratory
study on romanian consumers. Sustainability 2018, 10, 11.

Nguyen, A.T.; Parker, L.; Brennan, L.; Lockrey, S. A consumer definition of eco-friendly packaging. ]J. Clean. Prod. 2019,
252,119792.

Cutter, C.N. Opportunities for bio-based packaging technologies to improve the quality and safety of fresh and further processed
muscle foods. Meat Sci. 2006, 74, 131-142. [PubMed]

Koutsimanis, G.; Getter, K.; Behe, B.; Harte, J.; Almenar, E. Influences of packaging attributes on consumer purchase decisions for
fresh produce. Appetite 2012, 59, 270-280.

Duizer, L.M.; Robertson, T.; Han, J. Requirements for Packaging from an Ageing Consumer’s Perspective. Packag. Technol. Sci.
2009, 22, 187-197. [CrossRef]

Chandra Lal, R.; Yambrach, F.; McProud, L. Consumer perceptions towards package designs: A cross cultural study. J. Appl.
Packag. Res. 2015, 7, 4.

Attiq, S.; Habib, M.D.; Kaur, P.; Hasni, M.].S.; Dhir, A. Drivers of food waste reduction behaviour in the household context. Food
Qual. Prefer. 2021, 94, 104300.

Lawless, H.T.; Heymann, H. Sensory Evaluation of Food—Principles and Practices, 2nd ed.; Springer: New York, NY, USA, 2010;
pp. 149-177.

Meyners, M.; Castura, J. Check-all-that-apply questions. In Novel Techniques in Sensory Characterization and Consumer Profiling;
Varela, P., Areas, G., Eds.; CRC Press: Boca Raton, FL, USA, 2014; pp. 271-305.

Ennis, ].M.; Jesionka, V. The power of sensory discrimination methods revisited. J. Sens. Stud. 2011, 26, 371-382.
Dilkes-Hoffman, L.S.; Pratt, S.; Laycock, B.; Ashworth, P.; Lant, P.A. Public attitudes towards plastics. Recour. Conserv. Recycl.
2019, 147, 227-235. [CrossRef]

Two Sides. Available online: https:/ /www.twosides.info/packaging2020/ (accessed on 4 June 2022).

Lignou, S.; Oloyede, O.O. Consumer acceptability and sensory profile of sustainable paper-based packaging. Foods 2021, 10, 990.
[CrossRef] [PubMed]

Taufik, D.; Reinders, M.].; Molenveld, K.; Onwezen, M.C. The paradox between the environmental appeal of bio-based plastic
packaging for consumers and their disposal behaviour. Sci. Total Environ. 2020, 705, 135820. [CrossRef] [PubMed]
Jezewska-Zychowicz, M.; Jeznach, M. Consumers’ behaviours related to packaging and their attitudes towards environment. J.
Agribus. Rural Dev. 2015, 3, 447-457.

Jerzyk, E. Design and communication of ecological content on sustainable packaging in young consumers’ opinions. J. Food Prod.
Mark. 2016, 22, 707-716. [CrossRef]

Sijtsema, S.J.; Onwezen, M.C.; Reinders, M.].; Dagevos, H.; Partanen, A.; Meeusen, M. Consumer perception of bio-based
products—An exploratory study in 5 European countries. NJAS Wagening |. Life Sci. 2016, 77, 61-69. [CrossRef]

van Birgelen, M.; Semeijn, ].; Keicher, M. Packaging and proenvironmental consumption behavior—Investigating purchase and
disposal decisions for beverages. Environ. Behav. 2009, 41, 125-146. [CrossRef]

Ertz, M.; Francois, ].; Durif, F. How consumers react to environmental information: An experimental study. J. Int. Consum. Mark.
2017, 29, 162-178. [CrossRef]

Herrmann, C.; Rhein, S.; Strater, K.F. Consumers’ sustainability-related perception of and willingness-to-pay for food packaging
alternatives. Resour. Conserv. Recycl. 2022, 181, 106219. [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/22062722
http://doi.org/10.1002/pts.834
http://doi.org/10.1016/j.resconrec.2019.05.005
https://www.twosides.info/packaging2020/
http://doi.org/10.3390/foods10050990
http://www.ncbi.nlm.nih.gov/pubmed/34062787
http://doi.org/10.1016/j.scitotenv.2019.135820
http://www.ncbi.nlm.nih.gov/pubmed/31972949
http://doi.org/10.1080/10454446.2015.1121435
http://doi.org/10.1016/j.njas.2016.03.007
http://doi.org/10.1177/0013916507311140
http://doi.org/10.1080/08961530.2016.1273813
http://doi.org/10.1016/j.resconrec.2022.106219

	Introduction 
	Materials and Methods 
	Study Information 
	Study Design 
	Statistical Analysis 

	Results 
	Demographics and Recycling Behaviour 
	Sustainability Habits and Knowledge 
	Impact of Labelling on Behaviour 
	Key Sustainable Food Packaging Attributes 

	Discussion 
	Sustainability Habits and Knowledge 
	Impact of Labelling on Behaviour 
	Key Sustainable Food Packaging Attributes 

	Conclusions 
	References

