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Keywords: The growing amount of waste originating from food packaging has increased both practical and scholarly interest

Food packaging in the technological development, design and marketing of sustainable food packaging. This article, in turn,
(Sjonsﬁlmir_sl_ scrutinizes the sustainability of packaging from the consumer perspective, arguing that the sustainability of a
ustainability

package is entangled not only in the content of the packaging but also in the functions it fulfills, and that the
conditions for acceptable sustainable food packaging from the consumers’ perspective differ from the packaging
industry’s views. We examine the meanings of the packaging functions for consumers based on the data collected
through an online consumer panel in Finland. The findings show that while the containment function of pack-
aging plays the most important role for the consumer in general, the informative function is particularly relevant
from the viewpoint of sustainability. Moreover, we identified two novel functions consumers highly appreciate
—usability and disposability — that are largely irrelevant from the industry perspective. The findings provide
important insights in the transformation to more sustainable food packaging and in the development of novel

Packaging functions
Qualitative research

packaging solutions.

1. Introduction

The transformation of the food system in the past sixty years has
entailed the increased consumption of packaged foods leading to
negative environmental impacts (Langley et al., 2021). Thus, environ-
mental sustainability of food packaging has in recent years received a lot
of both scholarly and political attention (e.g., European Commission,
2018; Plastics Europe, 2015). On top of the packaging waste that con-
stitutes over one half of total global waste, the production of packaging
consumes natural resources and produces carbon emissions (European
Commission, 2018; Marsh and Bugusu, 2007). Worldwide, the carbon
emissions induced by the packaging sector are valued to be around 5%
(Krauter et al., 2022). However, the estimated share of the carbon
emissions of the food package in relation to food products may vary
significantly depending on the product group (from two to 40%)
(Krauter et al., 2022). The carbon emissions of the food packaging are
highly dependable on the packaging material used, single-use versus
reuse, and of the end-of-life possibilities, if the packaging material is
recyclable or not, for instance (Ingarao et al., 2017; Krauter et al., 2022;
Otto et al., 2021). In particular, mismanaged plastic waste originating
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from food packaging, such as single-use plastics, is heatedly discussed.

From the viewpoint of environmental sustainability, packaging is
still essential because it prevents food waste (Verghese et al., 2015),
which has large environmental impacts (FAO, 2013; Williams and
Wikstrom, 2011). Consumers’ role in the generating global food waste is
major: according to recent estimates, over 60% of it originates from the
household level (Brennan et al., 2021). Packaging enables safe transport
and protects the content against contamination, loss and damage
(Sacharow and Griffin, 1980). Further, packaging helps in food prepa-
ration and in storing fresh, frozen, processed, and takeout foods and
usually contains information about the product that can be essential
from a sustainability perspective. Food packaging significantly con-
tributes to food safety by protecting and preserving the food. Therefore,
the packaging of food is also a sustainability solution, not only a
problem.

Research on sustainable packaging is mainly focused on technolog-
ical development, design, and marketing. Yet, how consumers both
individually and as a group view packaging is of crucial importance
when it comes to the facilitation of sustainable packaging, particularly
to the commercialization of novel packaging solutions. New innovations
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need the acceptance of the consumers, who often have conflicting needs
and perceptions regarding convenience, hygiene and security, costs, and
the perceived environmental impact. It can be argued that the next
generation of sustainable solutions indeed requires deep understanding
of consumer dynamics related to sustainable packaging (Boz et al.,
2020).

Sustainable packaging has been defined in a myriad of ways, but
most often concentrating on four principles: sustainable packaging is
effective, efficient, cyclic, and safe (Sonneveld et al., 2005; WPO, 2008).
These definitions mostly focus on the packaging as a product itself,
rather than acknowledging the content of the packaging nor the services
it renders. The content and the service of the packaging are, however,
essential from the consumers’ point of view and thus we argue that
sustainability of packaging must be assessed as an entity with the con-
tent and service (Tynkkynen et al., 2025) throughout the value chain,
ensuring that the package fulfills its functions.

In literature regarding packaging, the most important functions for
packaging have been defined as follows: Containment function, the
protective function, preservative function, transportation function,
informative function, and selling function (Jeantet et al., 2016; Rob-
ertson, 2009, 2013; Soroka, 2002). Yet, looked from the consumer
perspective, the main functions that consumers associate with packaging
may differ from the basic functions as seen from the packaging tech-
nology perspective. Consumers can, for example, appreciate usability,
easy disposal or even coloring which are not considered important
features if looked purely from a technical point of view.

In our research conducted in Finland, Northern Europe, a virtual
consumer panel was used to gain knowledge of the consumer perspec-
tives to sustainable food packaging. One of the panel’s aims was to find
out consumer preferences regarding the functions and features of food
packaging and to understand what are the conditions (sustainable)
packaging has to meet in order for the consumers to consider them
acceptable for their everyday lives — This was studied through analyzing
the meanings that consumers gave to food packaging (qualitative con-
tent analysis). Thus, this inquiry informs us about features of food
packaging that consumers have difficulties with compromising,
regardless of environmental impacts of the packaging. These difficulties
mostly stem from the fact that food package consumption is a systemic
issue, implying that it is an indispensable part of daily food routines and
dependent on the system of provision (e.g., Miiller and Siibauer, 2022).
This information as well as the consumer perspective at large is relevant
for encouraging a transition towards a more sustainable food packaging
culture, which here refers to a systemic change where the consumers,
but also all stakeholders involved are moving towards and executing
more sustainable practices. We see the sustainable food packaging cul-
ture — from the consumer point of view — as a system where the consumer
is able to rely on producers’ ability to choose to most sustainable
packaging for the particular product, where the consumer has optimal
possibilities to dispose the food packaging in an environmentally
friendly manner, and where the infrastructure for providing the above
mentioned opportunities is well-planned and executed in the most equal
and accessible way.

In this paper we examine the meanings given to food packaging by
consumers in terms of the main functions of the package. By meanings
we do not (only) refer to culturally shared norms (Sahakian et al., 2021),
but rather scrutinize them in close connection with different practices
related to food packaging purchase and consumption. Thus, in this
article we apply the definition of consumption derived from the theories
of practice, where consumption is, as sociologist Alan Warde (2005) put
it, not considered a practice in itself, but rather a “moment in almost
every practice”. In this sense, the food packaging itself is not the object
of consumption but part of the mundane and often inconspicuous con-
sumption related to food. Warde (2005) definition of consumption in-
cludes appropriation and appreciation of goods consumed, but in case of
food packaging, it is necessary to add the dimensions of “the end of life”
of goods. We therefore see the inclusion of such concepts as devaluation,
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divestments and especially disposal, as formulated by Evans (2019), to
be important addition to our definition.

The ultimate objective of the analysis is to identify factors enabling
and preventing sustainable packaging choices made by consumers, — in
other words what are the conditions for consumer to accept sustainable
packaging solutions — hence potentially offering the food packaging
industry an insight into how to implement more sustainable packaging.
We take the functions defined by the packaging industry as a starting
point, but extend the analysis beyond those to scrutinize further
meanings, and the prioritization of the functions by the consumers.

2. Analytical framework

In previous research, consumers and sustainable packaging have
mostly been addressed from the perspective of attitude models (Rokka
and Uusitalo, 2008). Abundant research teaches us about consumer
choices, purchase decisions and cue utilization (Hallez et al., 2023;
Resciniti, 2020) and how these can be oriented towards more sustain-
able consumption e.g., by improving product characteristics (Bangsa
and Schlegelmilch, 2020; Trudel, 2019). Sustainable product charac-
teristics are considered to support the best possible balance between
economic prosperity, environmental friendliness and social justice and
equity, while at the same time meeting the requirements set by regu-
lations, policies, infrastructure, and markets (Maxwell and van der
Vorst, 2003). Even if some scholars contest this notion by questioning
the sovereignty and agency of the consumer and their ability to make
informed sustainable choices (Akenji, 2014; Hobson, 2002; Nordin and
Selke, 2010; Princen et al., 2002), consumers’ role is no doubt impor-
tant. It has been shown that the awareness related to sustainability issues
influences consumers’ behavior and can lead to more sustainable con-
sumption choices (Resciniti, 2020), although it needs to be noted that
consumer perceptions and interpretations of sustainable food packaging
very often differ from the results of scientific life cycle assessments, as
noted by Otto et al. (2021). Consumers judge packaging material by
criteria of circular economy, natural looking material, and design. By the
consumers, the environmental impact of paper/cardboard and metal are
rated in similar matter as scientific measure, whereas — in terms of
sustainability - plastic packaging is underestimated and glass and
biodegradable plastic packaging are highly overestimated (Otto et al.,
2021). More to the point, ‘green packaging’ can represent a response to
consumer request to make more conscious choices (Nguyen et al., 2020).
According to Herbes et al. (2020), how consumers perceive environ-
mental sustainability of packaging is mainly related to the packaging
material and structure. Thus, the design or the material of the package
can provide the consumer with various psychological and functional
motivations (Gurtu and Arendt, 2020). Similarly, a sustainability label
on the package can influence consumers’ purchase decisions but is more
likely to do so if the label simultaneously somehow communicates of
personal gain (Cho, 2015). While low cost would probably be the most
obvious personal gain, the gain could also be something that resonates
with the values of the consumer or communicates about the quality or
safety of the contents, for example.

What role packages play for the consumer can also be reflected with
the help of studies that scrutinize what happens when the product is
provided without a package. This applies to so-called zero-waste solu-
tions, such as selling products directly to customers’ own containers. A
study by Beitzen-Heineke et al. (2017) shows that when using their own
containers, consumers’ appreciation of food grew and as they could
choose their own portions, less food waste was created. The further
positive aspect of a zero-waste business model is that it offers consumers
a choice not to be distracted by the package or worry about its disposal
(Beitzen-Heineke et al., 2017).

This article contributes to the research on consumers and sustainable
food packaging from a novel perspective, focusing on the meanings of
packaging for consumers and on the functions of packaging that the
consumers value most. We lean on the idea that food packaging is
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inseparable from food consumption, forming ‘an integral material
element of food consumption’ (Miiller and Siibauer, 2022). Therefore,
we studied the meanings of packaging functions given by the consumers
by focusing on the practices related to food package purchase and
consumption (see section on the data and methods; also Spaargaren,
2011).

Packaging has many functions which have varying weight depending
on the stakeholder. From the producer’s point of view, the primary
function of packaging is to contain the product, enabling the convenient
and safe delivery. In case of food packaging, protective and preservative
functions are of great importance to ensure the safety of the contents and
valued particularly by the retailer as well as the consumer. Informative
function is important not only for consumers, but also in terms of lo-
gistics and retail. The selling function is provided by the package as a
platform for brand logos and other information on the package (Kus-
wandi, 2016). These functions can be regarded as crucial for maintain-
ing the current system of provision and thus effectively battling against
food waste, for instance.

As noted, packaging functions have previously been defined and
scrutinized mainly from the viewpoint of packaging technology (Jeantet
et al., 2016; Robertson, 2009, 2013; Soroka, 2002). Robertson (2013,
2009) makes a distinction between four functions of packaging:
containment, protection, convenience, and communication. In Jeantet
et al. (2016), the functions are divided into three broader categories that
are 1) technical functions of packaging (containment, logistics, protec-
tion, utility of use), 2) communicative functions of packaging (market-
ing, information, communication) and 3) the environmental function of
packaging (eco-design, disposal by avoiding landfilling).

For this paper, an analytical framework was extrapolated from the
abovementioned packaging technology literature. Six functions of a food
package were discerned: containment, protection, preservation, trans-
portation, informative and selling functions. These were then supple-
mented inductively from the empirical data with several other functions
(see sections 3 (methods) and 4 (results)).

The containment function is a self-evident function of a food package.
Without containment function the product (i.e., food) in most cases
cannot be distributed, thus the product and package are integral parts of
each other and highly dependent on the composition and physical
properties — such as liquid vs. solid substances — of the product itself
(Jeantet et al., 2016; Robertson, 2013).

The protective and preservative functions are among the core functions
of a food package and closely interlinked. The package protects the
product against mechanical stress and impacts caused by external
environment, but also against various pests such as insects and rodents
(Jeantet et al., 2016) or tampering. The protective function can also
mean barrier properties, such as impermeability or permeability of air,
water, or various gases, to prevent any undesired changes, such as mold
or deterioration, in the food (Jeantet et al., 2016). Additionally, pro-
tective function ensures that for instance aromas are preserved inside or
outside the package (Robertson, 2013). The package ensures the pro-
tection of the food, which in turn enables the preservation of the food
(Robertson, 2013). In the worst case, the product is no longer preserved
if the integrity of the package is violated.

The transportation (sometimes also labelled as logistics) function of
the food package ensures the cost-efficient and effortless transfer and
storage throughout the whole value chain from producer to the con-
sumer (Jeantet et al., 2016).

The informative function is divided into two parts: the mandatory
information, such as list of ingredients, nutritional values, allergens, best
before date, and the like, and the useful information, such as labelling of
organic food or symbols related to the recycling or type of the packaging
materials (Jeantet et al., 2016). Moreover, the informative function
enables tracking of faulty goods in possible recall cases.

The selling function includes both communications and marketing
actions. It is tightly related to the product brand, its visibility and
recognizability through for instance colors, shape and materials used in
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the package (Robertson, 2013). Package enables consumer targeting:
various packages are seen by millions of consumers daily; thus, a
package is a medium to influence consumer’s purchase decision (Jeantet
et al., 2016).

3. Material and methods
3.1. Data collection

The data for this paper consists of two sets of data. The main data was
collected through a consumer panel, but also data collected by a survey
was used to a limited extent. The survey that aimed at finding out the
impacts of a COVID-19 pandemic on consumers’ behavior regarding
food packages in Finland was conducted with the software Qualtrix in
June-November 2020. For the survey, 342 responses were received.
Some of the 19 multiple choice questions and the nine open-ended sub-
questions of the survey touched upon the functions of a package and thus
supported the analysis for this paper.

Consumer behavior or consumer preferences have been studied
within myriad frameworks, such as cue utilization theory (e.g., Orquin
etal., 2020; Steenis et al., 2017), consumer perceptions on sustainability
(e.g., Dilkes-Hoffman et al., 2019; Herbes et al., 2018; Zeng and Durif,
2019) or consumers’ willingness to pay (e.g., Hao et al., 2019; Martinho
et al., 2015). Many studies regarding consumer green behavior have
indicated, that there is a significant gap between the values and actions
of consumers (e.g., Kollmuss and Agyeman, 2002; Rokka and Uusitalo,
2008), which proposes a risk of misleading results in surveys or other
more quantitative oriented methods — people are sometimes prone to
answer based on their values or attitudes instead of actual behavior.
Qualitative research, such as ethnographic methods, offers some tools to
overcome such pitfalls, as the questions are open-ended and answers
tend to be more in-depth. Participant observation also creates an op-
portunity for researchers to observe such contradictions themselves.
Covid-19 pandemic caused major challenges for conducting more
traditional ethnographic fieldwork, which led us to conduct research in
an online platform. Creating an online consumer panel also enabled us
to reach a geographically wider pool of participants. The consumer
panel aimed at gaining comprehensive knowledge of consumer per-
ceptions and consuming habits regarding food packaging in order to e.
g., examine the potential prospective ways to engage consumers with
new novel packaging solution, but also in to better understand food
packaging’s role in food systems among consumers in general. The panel
platform was executed and designed by Kernwert, a digital qualitative
research software provider, and the content for the panel was planned
and executed by our research team. The consumer panel was active from
December 2021 to August 2022. The panel was formed by an open
invitation circulated via different channels: social media, e-mailing lists,
and through a project website. We were mainly interested of reaching
those consumers who are already environmentally aware consumers, i.
e., key players, paying attention to food packaging properties and
disposal procedures, and potentially ushering novel food packaging
solutions and their acceptance for wider use. 54 panelists were
recruited. These participants will be later referred by their ID number
given by the panel platform (e.g., ID22), to secure their anonymity. The
majority of the participants were highly educated (91%, n = 49). They
were mostly living in urban areas (69%, n = 37) and the size of the
household was 1-2 persons (57%, n = 31). We did not conduct analysis
based on the participants’ genders, and thus excluded this information.
Participants were, however, able to inform us of their respective gender,
voluntarily. Two of the panelists did not want to tell their demographic
details. Four panelists were later (spring 2022) interviewed to gain a
deeper understanding of the topics that emerged from the panel as-
signments to be most relevant; the context of situation while shopping
groceries, living arrangements, recycling and sorting circumstances.
These participants are here referred to as ‘Interview (date of the inter-
view)’. During this research the researchers followed the guidelines of
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Finnish National Board of Research Integrity and accordingly, this
research was not required under the law to go through the ethical
evaluation process as is does not include vulnerable participants and no
sensitive topics were involved. The participants were properly informed
and their consent was acquired appropriately. Their anonymity has been
secured in every stage of the research.

Despite many benefits, our research design did come with some
challenges. First, as we did not invite specific participants, but instead
spread an open invitation, we could not ensure the heterogeneity of our
panel in terms of e.g., education level or place of residence. Second, as
our goal was to engage participants for multiple months in order to learn
their everyday lives and food packaging consumption habits in-depth,
the participation was time consuming and it was challenging to moti-
vate the participants after many weeks. There was a clear decline in
activity of the participants as we moved onwards with our panel activ-
ities. However, this decline was anticipated and we designed our weekly
tasks in such way that the most crucial tasks were introduced at the early
stages of the panel work. Third, this methodology enabled us to study
participants who are already environmentally aware and/or interested
in food packaging as their motivation to participate stems from their
personal interests or values. The challenge would be to recruit such
number of participants if we were to study consumer habits, perceptions
and attitudes of those consumers who are less inclined to be interested in
environmental issues or food packaging in general.

The panel had weekly assignments which were planned based on our
research questions but also formulated in interaction with the panelists.
These research questions were both predetermined and formed due to

information, Part II: Feedback on new
ion, | packaging materials and design
V

[L? ‘o
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the course of the answers we got from the panelists. For example, once it
was clear that for the panelists, the most important barrier for effective
sorting and recycling is the lack of proper instructions in packaging, we
planned our next weekly assignment to measure the extent the panelists
are familiar with the most common logos in regards to recycling in-
structions. In order to study which packaging attributes are most valued
among our panelists, we assigned various tasks for them, e.g., asking
them to photograph their packaging choices and explain why they chose
the particular packaging, or asking them to describe situations when
they found packaging poor, disappointing or un-practical. According to
the given answers, we were able to generate prospective weekly tasks
which would further explain issues raised during previous weeks. The
co-creating interaction occurred via e.g., questionaries, feedback ses-
sions and the chat section of our platform. The interaction helped us to
understand consumer practices, needs and what issues consumers find to
be most relevant (see Fig. 1. for more detailed description of panel
tasks). In this sense, the panel formed not only an informative platform,
but a co-creational dataset which quite successfully replaced the semi-
thematic ethnographic interviews the pandemic precluded.

The assignments varied in type and extent; they included photo
journals, shopping diaries or open answer questions related to shopping
habits, packaging preferences, situatedness, power and responsibility
regarding sustainable packaging systems, and recycling and sorting.
Some assignments were more quantitative and formed of closed ended
survey like questions. Some assignments were more visual — the panel-
ists were asked, e.g., to design their own ideal packaging. The panel
work also included online workshops with a packaging designer, where

Part IV: Situatedness, ways of
purchase food, pandemic,
storing and sorting at home

Part III: Reflections through
knowledge increase

Consumption diaries e.g.,
examples of a good and bad
food packages

A test how well the current
recycling symbols are known

Sustainability in general: what
it means for the informants,
possibilities to influence,
responsibilities

Multiple choice and ranking
questions, drag-and-drop type of
questions, consumption diaries with
pictures, open-ended questions

Introduction of two different
food package designs with
three different color options;
demonstrated online as video
clips. Questions related e.g.,
visibility, package design, and
sorting

Multiple choice, ranking, likert
scale, and open-ended questions to
find out informants ‘reactions,
opinions, and impressions about the
new packaging materials and
designs

Discussions (3) by experts (video
clips) on the field of key topics
that concerned the informants
most, reflected further by
mformants

Open-ended questions and
commenting possibility to reflect the
topics presented on the video clips of
the expert discussions

Fig. 1. An overview of the topics dealt with in the consumer panel.

Questions related to the
situatedness, e.g., possibilities
and challenges of storing food
and sorting at home, means of

transport when shopping,
online shopping, take-away
food, pandemic time,
seasonality

Multiple choice, ranking, likert
scale, and open-ended questions
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we — together with some panelists, discussed the best possible food
packaging design from the point of view of the consumer.

3.2. The method of analysis

To make sense of the meanings that the consumers give to packaging
in terms of the important functions, qualitative content analysis and
abductive thematic analysis were applied. Content analysis is a method
often applied in social sciences to analyze written of spoken data and
recognize, for example, social structures and social interactions (e.g., Elo
and Kyngas, 2008; Weber, 1990). Thematic content analysis refers to the
analysis method defined by Braun and Clarke (2012) as a method that
can help the researcher to identify reoccurring themes and systemically
organize them across the whole set of data. According to Braun and
Clarke (2012), thematic content analysis is “a way of identifying what is
common to the way a topic is talked or written about and of making
sense of those commonalities”. Furthermore, abductive thematic anal-
ysis means that thematic categories were formed through the interplay
between existing theory —i.e., packaging functions identified in previous
literature — and data, noticing also new, unexpected findings.

The replies of the panelists were downloaded from the panel soft-
ware and processed further in Excel, i.e., the demographic details of
respondents, and in Word, i.e., the data was restructured by identifying
the respondents as single Word documents (in total 54 with a variable
number of replies to the given panel tasks). Responses show that some of
the participants were very active in their panel work, whereas some
replied only to a few tasks.

The data in Excel and Word documents were imported in nVivo
software, which is a tool for qualitative data analysis, for further pro-
cessing. The panel data was in Finnish language and the data also
included pictures and videos, provided by both the project and the re-
spondents themselves; also, these, as well as the transcribed interviews
were imported into nVivo. As the first step of the analysis, the available
demographic details by each respondent were combined. Then a list of
preliminary codes was formed based on the analytical framework
(deductive coding) (Skjott Linneberg and Korsgaard, 2019). The list of
codes evolved during the coding process, and additional codes were
added (inductive coding) (Cohen et al., 2018; Skjott Linneberg and
Korsgaard, 2019). There were three coding rounds altogether: 1st round
was conducted by one researcher/author (Researcher 1) and the 2nd
round by another researcher/author (Researcher 2), thus completing the
codes of the 1st round. Third round was again done by Researcher 1 to
remove double codes and complete codes, if still needed. Codes were
translated into English when designing the visuals, such as figures.

4. Results
4.1. Containment function

From the consumer point of view, the function of containment is
somewhat invisible, as for the vast majority of consumers, the container
is not what matters, but the content. However, this function becomes
obvious when the package is exceptionally good, or even more so,
exceptionally bad. Our consumer panelists recognized the importance of
this function especially in connection to design, material and over-
packaging, as did our participants in their panel entry “As I'm ridiculously
bad and lazy at cooking, I often buy semi-fabricated products and conve-
nience food. Delightfully often they come in packaging that is easy to recycle
as plastic or cardboard (which I do) and have not been overpacked. ” (ID41).

Less material can also create other advantages for the product. As our
interviewee pointed out, minced meat packaging has been developed to
contain less material, but it also contributes to practicality by being
more compact.

I noticed (—-) with minced meat, that they were packed in a big plastic
containers with a lot of air. Now the packages have gotten smaller, so I'd
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prefer those- since they are packed in a more compact way, which I
appreciate. That’s one example that I've noticed. (Interview 2.5.)

From the data it can be concluded that for our panelists the
containment function was indeed essential, yet not often conscious
function - but it was considered important that the packaging contained
in the simplest possible form, and avoidance of unnecessary “over-
containment” was seen preferable (cf. Ruippo et al., 2023).

4.2. Protective function

For the panelists, the protective function of the packaging was most
concrete in terms of protecting the product once it is bought, delivered,
and stored at home. The worst type of food packaging was considered to
be one that breaks easily, thus failing to protect the product. This was
particularly important when carrying the groceries home. The experi-
ence of a package breaking while delivering the product could poten-
tially negatively affect the decision to buy the product again in future.

Although the package is plastic and thus not my favorite, I choose it
particularly for its practicality. I go to the grocery store by foot and the
quark containers with aluminum lid are inconvenient as I sometimes fear
they’d break before I get home with my shopping bags, and therefore
would end up as food waste. (Consumer panel ID41).

Similar types of protective functions were needed with selected
vegetables and fruits (e.g., tomatoes) when packaging them only in a
plastic bag would risk them getting squeezed and softened while
delivering them home. This is a common example where food packaging
becomes visible and can have an impact on consuming habits, like
demonstrated by the experience ID33 mentioned in their consumer
panel entry: “Poor packaging has been highlighted during corona epidemic
with home deliveries. Some groceries have been so badly and tightly packaged
that sensitive fruits and tomatoes have been damaged on their way home.”

Protective function was also important in terms of safety and hy-
giene. This was especially visible when panelists were thinking about
products with zero packaging or biodegradable materials. The hygiene
perspective has been one of the main concerns with zero-packaging (also
in literature, e.g., Beitzen-Heineke et al., 2017; Wiefek et al., 2021; De
Temmerman et al., 2023). It is worth noting that the panelists partici-
pated the panel activities amidst the COVID-19 pandemic, and thus the
hygiene perspective of food packaging was probably overemphasized in
comparison to any other period of time. During the first months of the
pandemic (Spring and Summer 2020), consumers avoided buying
unpacked groceries, such as fruit or freshly baked pastries and bread (see
Tynkkynen et al., 2021).

4.3. Preservative function

From the consumer perspective, food packaging is functional if it
enhances food security and integrity, but also prevents food waste. In
this respect, one of the most preferable attributes for a food package is a
possibility to reclose and reopen the package in a practical manner. This
attribute was considered important in preventing food waste and
consequently, saving money.

On occasion, the product was viewed better with packaging in
comparison to zero-packaging. Most often mentioned example of this
was cucumber. It had been observed by some of the panelists that
without the plastic wrap, cucumbers’ lifespan was significantly
decreased and therefore consumers were inclined to buy them with
plastic on, despite generally avoiding plastic wrapping with fresh veg-
etables and fruit: “(—) I'm familiar with my consumption habits and it is
not worth buying a cucumber without the plastic wrap, as it would end up in
bio-waste in no time. ”(ID22).

Regarding food preservation, re-closing abilities of certain packages
were seen important. For example, cold cut packaging was seen as
poorly designed if one could not re-close it properly. The package would
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eventually cause the product to be ruined after opening the packaging,
which was seen problematic, as mentioned in Interview 4.4.:

Cold cuts for example, the packaging should be re-closable, so that the
product would last even for few days. As a matter of fact, it’d be rather
nice to have re-closable packages for the frankfurters also — majority of
them does not have it.

4.4. Transportation function

For the consumer, one of the most important aspects of logistics is the
product’s delivery from the store to home. Some packages are assessed
to break easily in the shopping bags, which is often a cue for not to buy
it. What is, however, most relevant is the means of transport which the
consumer is using — the biggest and heaviest products do not get pur-
chased if one is doing shopping on foot, bicycle, or public transport. As
ID32 describes when doing shopping on foot: “You must assess how much
you can carry, although the walk is not far. You cannot buy large packages
like super-sized bags of toilet paper”. In an interview (Interview 21.4.)
participant also notes that “I buy canned tomatoes quite often, usually
every time I go food shopping. If I'm on foot, I might prefer the one with
carboard packaging [instead of a can, note by author], since it is lighter and
more convenient to carry home.”

In terms of packaging size, rather important factors were how the
product can be placed at home - is there enough room in the refrigerator
or in a kitchen cabin, for example. This factor became more relevant
with limited space at home. From the logistical point of view, it was also
an important transportation function for the consumer, that the pack-
aging is easy to sort at home and then transport to the recycling points or
facilities.

The aspect of sorting becomes apparent in a way that I avoid glass jars and
tin cans, because they take up a lot of room when they are empty. If there
is an option for a package that can be folded, I prefer that. (ID17)

The emphasis and nature of this function varied between the re-
spondents, mainly between those who live in an apartment building
where the recycling facilities are provided by the building association,
or in their own house outside the city, where the purchase and place-
ment of the sorting bins are the responsibility of the homeowner and the
waste must be self-delivered to recycling bins, which can be far away.
However, it is noteworthy that the emphasis of this function varies
significantly whether it is examined through a definition by the industry
or the consumer. For the industry, the logistical chain ends when the
product reaches the consumers’ home (or other destination), whereas
for the consumer, the logistical and storage-related issues are still rele-
vant long after.

4.5. Informative function

The informative function of packaging for the consumer resembles
that of the industry, although it can be seen as opposite; whereas for the
industry, packaging offers a place to print information or stamp labels - i.
e., give information, for the consumer packaging offers the means of
getting the information. This particular function offers some explanations
as to why non-packaging (or zero packaging) is problematic — providing
information is essential for the industry (due to legislation also), and in
many cases, it is also necessary for the consumer. Zero packaging solu-
tions would open new problems regarding responsibility and liability,
for example.

Panelists were environmentally aware consumers, and for them, the
cues for environmentally friendly packaging were to some extent factor
in choosing the particular packaging. For the panelists, the most
important cue for “green packaging” was that it can be easily sorted and
recycled. Therefore, the packaging information regarding recycling and
sorting instructions were highlighted, and often mentioned important,
like the response of ID22 illustrate: “Clear instructions for sorting are
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necessary, and it is good if they are on a package visibly and largely enough,
preferably in written form.” ID45 concurs by stating that “For me, quality
means recyclability. So, if this attribute is clearly indicated on a package, it
really enhances the image of the product significantly.”

In addition to sorting (and recycling) instructions, packaging infor-
mation was seen important in terms of communicating the origin of the
products. For Finns, it is often important to buy domestically produced
food. Even so much, that the product can be left unpurchased if the
certificate indicating its origins is not apparent, as demonstrated by
ID34’s reply: “It is essential that there is a logo which indicates Finnish
origins, otherwise I don’t take notice of it while doing my ‘quick scan’ [of
potential purchases; note by authors]”.

Similarly, if the consumer has dietary restriction, the absence of
proper ingredient list is often a deal breaker.

I generally purchase the same products over and over again — and I've
gone through their ingredient lists (—). Right behind the ingredients, the
second most important criterion is that the product is Finnish (or at least
Nordic) while making the decision to buy. (ID51)

4.6. Selling function

The Selling function of packaging gets different dimensions when
considered from the consumer perspective. This function often offers the
consumers cues for environmental friendliness (or other attributes they
consider important), and thus may be a guiding factor in making the
purchasing decision. With this function, the multisensory experience of
packaging became more significant, and the aesthetics, brands and
colors were mentioned as important- for our panelist (cf. Sekki et al.,
2023), as these sometimes indicated environmental friendliness. What
also became evident, is the importance of the sense of “the feel of the
packaging”. This was especially relevant in one of the weekly assign-
ments, when the panelists were asked to participate in a packaging
design process and were consulted on assessing the environmental
friendliness of a packaging. We could not provide them with the physical
packaging yet, so they had to rely on the visuals only, which was
problematic for many. It was evident the panelists needed to know “the
feel of packaging”, whether it was e.g., sturdy or shimmering: “Neither of
the packages feel higher quality than ordinarily, but then again, the sense of
quality is also affected by the sense of touch which cannot be assessed here.”
(ID45).

For the most part, however, the selling function for the consumers
meant that the packaging enabled them to recognize the already familiar
products and certificates that were most important to them. The most
often mentioned certificates or logos were those indicating domestic
products, healthy products, and organic products.

When I purchase tea [for example; note by authors], the material of the
packaging does not play any role. But the appearance of the package is
important. There are so many options to choose from, that an alluring
appearance (like colors, shapes, and title) guide my choices very much.
(ID52)

4.7. Consumer functions

On top of the functions of packaging that also packaging industry
recognizes, we identified two novel functions important for the con-
sumer panelists. We call these novel functions consumer functions and
elaborate on their definition and meaning in the following.

4.7.1. Usability

Since the previously determined packaging functions mainly high-
light the functions and attributes that support the products journey from
the factory to the consumer’s home, the usability of the packaging from
the end-user’s perspective has not been getting much attention in term
of packaging functions (albeit much attention has been given in e.g.,
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marketing research). However, it was evident in our data, that for the
consumers, the usability of the packaging was one of the most important
attributes. Although consumers mention they rarely base their purchase
decision on the package, packaging with very poor usability could mean
that the product it contained would be left unpurchased again.

When I'm doing grocery shopping, I buy products, not packages. So only if
the package proves to be totally useless, then it has an impact on whether I
buy the product again. But if it works [the package; note by author],
even so and so — but the product is something that I really like, I'd buy it,
regardless of the package. (Interview 4.4.2022).

In terms of functions, this means that packaging does not only
contain but it also delivers the product to the consumer. So very poor
packaging would somehow restrain the proper delivery or use of the
product. Many also mentioned bad packaging to be hard to open and/or
dose:

Bad food package is hard to open - like a traditional milk carton, which
nearly ever opens on the first try. I never buy a milk carton without the
plastic cap because they [the traditional milk carton which in this
context means a milk carton with a carton spout; note by author] ruin
the whole user experience. (ID21).

The most annoying packages are those that do not open easily: a plastic
film which tears when opening the package although it would be meant to
re-close, or those milk cartons which have too strong glue on the spout.
Those oat milk cartons that make it hard to pour the milk: the liquid
comes either too slowly or spills wherever. (ID34).

The importance of re-closability was mentioned various times, as did
ID41: “In general, a very bad food package could be one that a) breaks
easily, b) is hard to re-close between the times you use it, and c) is possibly
hard to recycle.” This attribute was also highly connected to preventing
food waste, which was often brought up while contemplating the good/
bad packaging attributes. Food packaging which does not re-close
properly, does not preserve the food effectively and thus promotes
food waste.

The usability function was somewhat overlapping with other func-
tions, such as preservative function. Preserving the product at home,
even after the packaging was opened, was an important function for the
consumers. The insurance for good preservation qualities of packaging
was mentioned important due to the need to prevent food waste — both
for economic and environmental reasons.

In addition to opening and (re)closing the packaging, general prac-
ticality was often perceived as important. These practicalities consisted
e.g., the need for space in the refrigerator or kitchen cabinets, the se-
lections of various packaging sizes, the dosing abilities of the packaging
(easy to pour, scoop, and empty the container entirely, for example).The
possibility to empty the container entirely was also connected to sorting
and recycling properly, as it is important to recycle packaging that are
relatively clean, and cleaning the packaging was seen as irritating.

One major factor in finding the packaging practical was how easily it
can be disposed. The most important, and often the only meaning for the
packaging (unless re-used) for the consumer is to contain the product.
Once the packaging has fulfilled this meaning, it needs to be easily
disposed. This need was so obvious in our data that it was defined as the
other consumer function, disposability.

4.7.2. Disposability

There are, of course, many ways to dispose food packaging once it no
longer serves its purpose, but our consumer panelists were environ-
mentally aware consumers and proper sorting and recycling was
important and natural for them. Therefore, this function could have
been more highlighted than it would in consumer research in general,
although in the future the pressure for recycling and sorting at home will
most likely increase and made compulsory for many, at least in EU.

The panelists had differing ways of living, which affect the way they
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sort and recycle —e.g., living in the city center in an apartment where the
recycling bins are provided by the building association creates different
possibilities for recycling than for those living in a scarcely populated
areas were recycling points are dozens of kilometers away. Similarly,
sorting at home is usually easier for those living in a house with more
space for different sorting bins than living in a smaller apartment.
Nevertheless, each panelist considered sorting and recycling of food
packaging to be very necessary. Thus, the easiness of sorting and recy-
cling is of importance for our panelists. This disposability function
consists of many packaging attributes, the most important of which
being the clear instructions for sorting at home. The panelists preferred
packaging that was made of as few types of materials as possible, as
summarized by one of our panelists ID20 and ID15:”Recyclability and
material efficiency for me are important attributes for a package, and they do
have an impact on my purchasing decisions.” (ID20).

[A good] “package is functional and easily recyclable. There are clear
instructions how it should be recycled and info on the package material.
(—) [whereas bad packaging is; note by author] a package which
mixes material so that they cannot be separated and thus recycled.”
(ID15)

In addition to material, the size, durability, and for example ability to
fold into compatible size when sorting, were mentioned as factors that
could support and advocate for better sorting and recycling, thus sup-
porting disposability functions of the packaging. Biodegradability was
also brought up, but it was obvious that there are still many questions
associated with biodegradability of packaging. Consumers do not
necessarily know what it means, and in which conditions the packaging
is biodegradable. Often the qualities of biodegradable packaging were
seen poorer than the “regular ones” in terms of food preservation, for
example. However, if the biodegradable could mean that the packaging
would be compostable in-home conditions, for example in the compost
in the garden, it would be welcomed as an easy option and would serve
the disposability function very well.

I'm sure there will be a lot of new innovations in terms of material. Like
very light packages, and shaped so that they are sensible for logistics and
transport. And of course recyclable, and it would be nice to see more bio-
degradable packages, compostable packages. (Interview 21.4.2022).

4.8. Summary of the functions

As noted, we have identified two novel functions for packaging,
coined from the analysis of consumer meaning making. In addition, we
have found that although many industry-defined packaging functions
apply to consumers also, there some significant differences on emphasis
and experience-based perceptions regarding how these functions
demonstrate in everyday life practices. As indicated earlier, the same
codes could apply to several functions defined by industry; thus, part of
the codes, e.g., preservation and re-closability, were categorized under
several functions. As depicted in Fig. 2, the function that was given most
weight was the containment function, and the disposability function
superseded. Selling, usability, transportation, and preservative functions
followed. The selling function could be somewhat overemphasized in
the study as part of the panel questions were directly related to a specific
topic, that is, the perception of the environmental friendliness high-
lighting the selling function.

From the packaging industry’s viewpoint, the definition of contain-
ment function focuses more on the design and material of a food pack-
age, whereas consumers appreciated the simplest possible form avoiding
“over-containment”. Regarding the informative function of packaging,
the panelists highlighted package labeling and markings, and in the case
of the preservative function, functionality and preservation features. For
consumers the disposability function, in turn, refers to recycling and
sorting while the usability function underlines the importance of such
features as preservation, re-closability, opening, and easiness to use.
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Fig. 2. Functions and codes, as identified from consumer panel data, compared by number of coding references. Each function is demonstrated in their respective
colors and each code within them is represented in size according to their scale of frequency.

There were similarities and differences in function definitions among
the consumers. These are depicted in Table 1. (below) where we
compare the packaging industry’s definitions to the meanings given to
the functions by our consumer panel. The comparison indicates, for
example, that the transportation function was interpreted differently
depending on the perspective. The traditional transportation function is
concerned of the chain from producers to end-users, whereas consumer
perspective of functions highlights the importance of getting the product
home and storing it easily - including transportation also after the
product is used and the package becomes waste. There is a noteworthy
difference when it comes to the information function, too: despite quite
similar definitions, consumers emphasize the role of packaging for get-
ting information regarding sorting and recycling.

5. Discussion and conclusion

Our analysis reveals that while the packaging functions defined by
the packaging industry are obviously relevant also from the consumer
point of view, consumers highly appreciate some packaging attributes
and functions that are largely irrelevant from the industry perspective
(beyond what is required by law and regulation). These functions were
identified as usability and disposability. Moreover, the analysis shows
that consumers give differing meanings to different packaging functions
depending on the case and situation. Which packaging function plays

the most important role can thus be very situational. For example,
transportation function can be decisive in situations when the way of
delivery so requires. In general, consumers seem to appreciate the
simplest possible package that fulfills its functions in the situation at
hand. The role of the packaging in making the purchase choice is
highlighted when the package is exceptionally good — or bad.

How could the findings of our analysis help in the transition towards
to more sustainable food packaging culture? What kind of barriers and
drivers do they form for sustainable packaging choices made by con-
sumers and what are the implications for food packaging industry in the
transition towards more sustainable packaging. What are the conditions
the food packaging must meet in order for consumers to accept them and
thus usher way for novel solutions for more sustainable packaging?

First, the findings highlight the information function of packaging in
the guidance towards more sustainable packaging choices. Previous
research has similarly identified that consumers need guidance in
recognizing sustainable packaging (Otto et al., 2021) and that con-
sumers lack knowledge when it comes to new packaging, bio-based
materials in particular (Ketelsen et al., 2020). It is often only based on
the information given on the package that the consumer can learn about
the characteristics of the packaging and how it should be recycled. La-
bels and information printed on the package have been recognized as
playing a major role in guiding consumers choices, yet the package itself
rarely evokes consumers attention in terms of purchase choices
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Table 1

Industry definitions of packaging functions in comparison to the meanings

identified in the consumer panel data.

Function Industry definition Meanings for the consumers
(drawn from consumer panel
data)

Containment Enables the distribution of the Consumers see this function to
product, thus the product and mean packaging and/or the
package are integral parts of physical properties of the
each other and highly packaging. Important were also
dependent on the composition the design, simplicity, material
and physical properties — such (incl. carboard, glass, metal,
as liquid vs. solid substances — plastic), and overpackaging
of the product itself.

Protection One of the core functions of a For consumers this was
food package. Protection important in terms of food
against mechanical stress and waste prevention, product
impacts caused by external protection, and preservation.
environment, but also against Re-closability was often
pests or tampering. Protection mentioned as a good way to
also means barrier properties, secure the above mentioned.
such as impermeability or Functionality is essential.
permeability of air, water, or
various gases. Additionally,
protective function ensures
that for instance aromas are
preserved inside or outside the
package.

Preservative Overlapping with protective From the consumer perspective
functions as the package also, this function was
ensures the protection of the overlapping with protective
food, which in turn enables the function and preservation, food
preservation of the food ( waste prevention and
Robertson, 2013, 3). In the functionality were mentioned
worst case, the product is no often.
longer preserved if the
integrity of the package is
violated.

Transportation  Ensures the cost-efficient and From the consumers’ point of
effortless transfer and storage view, this function is relative to
throughout the whole value the means of transportation
chain from producer to the they use for shopping (e.g.,
consumer. bicycle, car, public transport).

Transportation is also
considered in terms of storage
spaces, or the strength,
durability, size, and weight (of
the packaging), and the
frequency of visiting grocery
store, home delivery / take —
away. Notably important was
the transportation from use to
disposal: the location of
recycling points (incl. public or
building owned).

Informative The mandatory information (e. ~ Package labeling and
g., list of ingredients, information are important, but
nutritional values, allergens, notably sorting/recycling
best before date) and the useful  instructions were mentioned
information (e.g., organic food  very often.
labels or symbols related to the
recycling and sorting).

Informative function also
enables packaging tracking.

Selling Communications and For the consumers, this
marketing actions, product function was mentioned in
brand; e.g., colors, shape, and terms of marketing, purchasing
material. Package enables decisions, and perception of
consumer targeting: thus, a environmental friendliness. It
package is a medium to was also mentioned that the
influence consumer’s purchase  “feel or sense” of the package
decision. might be important, as well as

visibility, habit, brand, and
distinctiveness.

Usability No definition Usability or practicality came

up from several points of views:
Preservance, Closability,

Current Research in Environmental Sustainability 7 (2024) 100259

Table 1 (continued)

Function Industry definition Meanings for the consumers
(drawn from consumer panel

data)

Prevention of Food waste, Easy
to open and Easiness (in
general), and disability of the
packaging. Packaging needs to
be easy to sort and recycle.
Disposability, from the
consumers’ perspective is
related to Sorting, Recycling,
Cleaning, Storage (space to
store after sorting, before
recycling), Biodegradability,
and the locations of recycling
points.

Disposability No definition

(Kuswandi, 2016). This was also evident in our analysis.

Second, for an environmentally aware consumer, not only the in-
formation on how the package can be sorted and recycled but also how
this actually can be done, is important. Here, the disposability of the
package can potentially be an important attribute contributing to a
purchase choice of an environmentally aware consumer. Based on our
findings, avoiding packaging waste is crucial for the aware consumers
and they really consider the disposability of the packaging when they
conduct purchase choices. Yet, as the study by Ruippo et al. (2023) who
introduce a cyclical relationship of the sustainable food consumption
shows, the average consumer does not pay much attention to the ma-
teriality of packaging until the package is emptied. Only when the
package turns into waste, the consumer becomes aware of the packaging
materials.

Interestingly, and supporting the findings of an earlier study from
Australia (Brennan et al., 2023), consumers in our data seem to perceive
packaging waste as a more serious environmental issue than food waste
(even if this is by no means so, see Silvenius et al., 2014). Thus, pack-
aging designed to simultaneously reduce food waste and the environ-
mental impact of the packaging, not solely focusing on the former, is
potentially most successful (cf. Coussy et al., 2013; Wikstrom et al.,
2019).

Third, the situatedness of the meanings that consumers give to
different packaging functions, and the connections of these meanings to
overall food purchase and consumption practices offers a powerful
reminder that consumers should not be treated homogenously regarding
their choices or perceptions of packaging (see also Brennan et al., 2023;
Ruippo et al., 2023). Packaging is not only relevant when making the
purchase choice, but is also a constitutive element in transporting,
storing, cooking, eating, and disposing practices (Miiller and Siibauer,
2022; Sekki et al., 2023). These elements affect the purchase choice, too.
This implies that in different situations, the weight of the attributes that
have an impact on the purchasing choice varies, as the choice depends
on the abovementioned constitutive elements. Even if the consumer
might appreciate the sustainability aspect, it does not necessarily every
time correlate with the purchasing choice. Besides attributes of the
packaging that might have more weight in a particular situation, con-
sumers may also be forced to other trade-offs, such as those on product
quality, performance, and price (Boz et al., 2020; Ketelsen et al., 2020).
Of course, the purchasing choice may in some situations be made based
purely on sustainability, omitting other meanings, functions, and other
parameters. It was also worth noting, that our panelists found sensory
experiences being important in determining e.g. the environmental
friendliness or the quality of the product. These observation might
become highly relevant when consumer are choosing the groceries on-
line, being delivered to home. Not being able to assess new packaging
solutions via one’s own senses might have an effect on purchasing
product with novel packaging.

Finally, the situatedness implies that food packaging suppliers and



K. Sonck-Rautio et al.

companies should not be directed solely by consumers opinions of sus-
tainability or the package attributes they consider most important.
Instead, they should focus on employing scientifically proven sustain-
able packaging that meets consumer needs, and clearly communicate
the sustainability to consumers (cf. Boz et al., 2020; Otto et al., 2021). As
the food packaging is so tightly tied in practices of food consumption,
these sectors should be better aligned to meet the needs of sustainable
consumption, taking also note of the consumers’ uneasy, cyclical rela-
tionship with the usage of packaging.

Funding

This work was supported by the Package Heroes — Project funded by
the Strategic Research Council of the Academy of Finland under Grants
320215 and 346599.

Disclosure statement
The authors report there are no competing interests to declare.
Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability
The data that has been used is confidential.

References’

Akenji, L., 2014. Consumer scapegoatism and limits to green consumerism. J. Cleaner
Product. Special Volume: Sustainable Production, Consump. Livelihoods: Glob. Reg.
Res. Perspect. 63, 13-23. https://doi.org/10.1016/j.jclepro.2013.05.022.

Bangsa, A.B., Schlegelmilch, B.B., 2020. Linking sustainable product attributes and
consumer decision-making: insights from a systematic review. J. Clean. Prod. 245,
118902 https://doi.org/10.1016/j.jclepro.2019.118902.

Beitzen-Heineke, E.F., Balta-Ozkan, N., Reefke, H., 2017. The prospects of zero-
packaging grocery stores to improve the social and environmental impacts of the
food supply chain. J. Clean. Prod. 140, 1528-1541. https://doi.org/10.1016/j.
jclepro.2016.09.227.

Boz, Z., Korhonen, V., Koelsch Sand, C., 2020. Consumer considerations for the
implementation of sustainable packaging: a review. Sustainability 12, 2192. https://
doi.org/10.3390/5u12062192.

Braun, V., Clarke, V., 2012. Thematic analysis. In: Cooper, H., Camic, P.M., Long, D.L.,
Panter, A.T., Rindskopf, D., Sher, K.J. (Eds.), APA Handbook of Research Methods in
Psychology, Vol 2: Research Designs: Quantitative, Qualitative, Neuropsychological,
and Biological. American Psychological Association, Washington, pp. 57-71.
https://doi.org/10.1037,/13620-004.

Brennan, L., Langley, S., Verghese, K., Lockrey, S., Ryder, M., Francis, C., Phan-Le, N.T.,
Hill, A., 2021. The role of packaging in fighting food waste: a systematised review of
consumer perceptions of packaging. J. Clean. Prod. 281, 125276 https://doi.org/
10.1016/j.jclepro.2020.125276.

Brennan, L., Francis, C., Jenkins, E.L., Schivinski, B., Jackson, M., Florence, E., Parker, L.,
Langley, S., Lockrey, S., Verghese, K., Phan-Le, N.T., Hill, A., Ryder, M., 2023.
Consumer perceptions of food packaging in its role in fighting food waste.
Sustainability 15, 1917. https://doi.org/10.3390/5u15031917.

Cho, Y.-N., 2015. Different shades of green consciousness: the interplay of sustainability
labeling and environmental impact on product evaluations. J. Bus. Ethics 128,
73-82. https://doi.org/10.1007/s10551-014-2080-4.

Cohen, L., Manion, L., Morrison, K., 2018. Research Methods in Education, Eighth
edition. ed. Routledge, London; New York.

Coussy, H., Guillard, V., Guillaume, C., Gontard, N., 2013. Role of packaging in the
smorgasbord of action for sustainable food consumption. Agro-Industry Hi-Tech 24,
15-19.

De Temmerman, J., Slabbinck, H., Vermeir, I., 2023. The full package of package-free
retail environments: a mixed methods study on multiple stakeholder perspectives of
package-free shopping. Sustain. Prod. Consump. https://doi.org/10.1016/j.
spc.2023.08.020.

2 [two references removed to ensure blind review]

10

Current Research in Environmental Sustainability 7 (2024) 100259

Dilkes-Hoffman, L., Ashworth, P., Laycock, B., Pratt, S., Lant, P., 2019. Public attitudes
towards bioplastics — knowledge, perception and end-of-life management. Resour.
Conserv. Recycl. 151, 104479 https://doi.org/10.1016/j.resconrec.2019.104479.

Elo, S., Kyngas, H., 2008. The qualitative content analysis process. J. Adv. Nurs. 62,
107-115. https://doi.org/10.1111/j.1365-2648.2007.04569.x.

European Commission, 2018. Communication from the commission to the European
Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions. A European Strategy for Plastics in a Circular Economy.
[WWW Document]. URL. https://eur-lex.europa.eu/legal-content/EN/TXT/?ur
i=COM%3A2018%3A28%3AFIN.

Evans, D.M., 2019. What is consumption, where has it been going, and does it still
matter? Sociol. Rev. 67, 499-517. https://doi.org/10.1177/0038026118764028.

FAO, 2013. Food Wastage Footprint: Impacts on Natural Resources: Summary Report.
Food and Agriculture Organization of the United Nations (FAO), Rome.

Gurtu, A., Arendt, J.D., 2020. Packaging, business, and society. Int. J. Nonprofit Volunt.
Sect. Mark. 25, 1670 https://doi.org/10.1002/nvsm.1670.

Hallez, L., Vansteenbeeck, H., Boen, F., Smits, T., 2023. Persuasive packaging? The
impact of packaging color and claims on young consumers’ perceptions of product
healthiness, sustainability and tastiness. Appetite 182, 106433. https://doi.org/
10.1016/j.appet.2022.106433.

Hao, Y., Liu, H., Chen, H., Sha, Y., Ji, H., Fan, J., 2019. What affect consumers’
willingness to pay for green packaging? Evidence from China. Resour. Conserv.
Recycl. 141, 21-29. https://doi.org/10.1016/j.resconrec.2018.10.001.

Herbes, C., Beuthner, C., Ramme, 1., 2018. Consumer attitudes towards biobased
packaging — a cross-cultural comparative study. J. Clean. Prod. 194, 203-218.
https://doi.org/10.1016/j.jclepro.2018.05.106.

Herbes, C., Beuthner, C., Ramme, 1., 2020. How green is your packaging—a comparative
international study of cues consumers use to recognize environmentally friendly
packaging. Int. J. Consum. Stud. 44, 258-271. https://doi.org/10.1111/ijcs.12560.

Hobson, K., 2002. Competing discourses of sustainable consumption: does the
“rationalisation of lifestyles” make sense? Environ. Polit. 11, 95-120. https://doi.
org/10.1080/714000601.

Ingarao, G., Licata, S., Sciortino, M., Planeta, D., Di Lorenzo, R., Fratini, L., 2017. Life
cycle energy and CO2 emissions analysis of food packaging: an insight into the
methodology from an Italian perspective. Int. J. Sustain. Eng. 10, 31-43. https://doi.
0rg/10.1080/19397038.2016.1233296.

Jeantet, R., Croguennec, T., Schuck, P., Brule, G., 2016. Food process engineering and
packaging. In: Handbook of Food Science and Technology 2: Food Process
Engineering and Packaging, 1st Ed. John Wiley & Sons, Incorporated, London
Hoboken.

Ketelsen, M., Janssen, M., Hamm, U., 2020. Consumers’ response to environmentally-
friendly food packaging - a systematic review. J. Clean. Prod. 254, 120123 https://
doi.org/10.1016/j.jclepro.2020.120123.

Kollmuss, A., Agyeman, J., 2002. Mind the gap: why do people act environmentally and
what are the barriers to pro-environmental behavior? Environ. Educ. Res. 8,
239-260. https://doi.org/10.1080/13504620220145401.

Krauter, V., Bauer, A.-S., Milousi, M., Dornyei, K.R., Ganczewski, G., Leppik, K.,
Krepil, J., Varzakas, T., 2022. Cereal and confectionary packaging: assessment of
sustainability and environmental impact with a special focus on greenhouse gas
emissions. Foods 11, 1347. https://doi.org/10.3390/foods11091347.

Kuswandi, B., 2016. In: Ranjan, S., Dasgupta, N., Lichtfouse, E., TATA Chemicals Ltd.
Staff, Rautaray, D. (Eds.), Nanotechnology in food packaging. Nanoscience in Food
and Agriculture 1. Springer International Publishing AG, Cham, SWITZERLAND,
pp. 151-183.

Langley, S., Phan-Le, N.T., Brennan, L., Parker, L., Jackson, M., Francis, C., Lockrey, S.,
Verghese, K., Alessi, N., 2021. The good, the bad, and the ugly: food packaging and
consumers. Sustainability 13, 12409. https://doi.org/10.3390/5u132212409.

Marsh, K., Bugusu, B., 2007. Food packaging—roles, materials, and environmental
issues. J. Food Sci. 72, R39-R55. https://doi.org/10.1111/j.1750-3841.2007.00301.
X.

Martinho, G., Pires, A., Portela, G., Fonseca, M., 2015. Factors affecting consumers’
choices concerning sustainable packaging during product purchase and recycling.
Resour. Conserv. Recycl. 103, 58-68. https://doi.org/10.1016/j.
resconrec.2015.07.012.

Maxwell, D., van der Vorst, R., 2003. Developing sustainable products and services.

J. Clean. Prod. 11, 883-895. https://doi.org/10.1016/50959-6526(02)00164-6.

Miiller, A., SiiBbauer, E., 2022. Disposable but indispensable: the role of packaging in
everyday food consumption. Eur. J. Cult. Polit. Sociol. 9, 299-325. https://doi.org/
10.1080/23254823.2022.2107158.

Nguyen, A.T., Parker, L., Brennan, L., Lockrey, S., 2020. A consumer definition of eco-
friendly packaging. J. Clean. Prod. 252, 119792 https://doi.org/10.1016/j.
jclepro.2019.119792.

Nordin, N., Selke, S., 2010. Social aspect of sustainable packaging. Packag. Technol. Sci.
23, 317-326. https://doi.org/10.1002/pts.899.

Orquin, J.L., Bagger, M.P., Lahm, E.S., Grunert, K.G., Scholderer, J., 2020. The visual
ecology of product packaging and its effects on consumer attention. J. Bus. Res. 111,
187-195. https://doi.org/10.1016/j.jbusres.2019.01.043.

Otto, S., Strenger, M., Maier-Noth, A., Schmid, M., 2021. Food packaging and
sustainability — consumer perception vs. correlated scientific facts: a review.

J. Clean. Prod. 298, 126733 https://doi.org/10.1016/j.jclepro.2021.126733.

Plastics Europe, 2015. Plastics - the Facts 2015. Plastics Europe. URL. https://plasticse
urope.org/knowledge-hub/plastics-the-facts-2015/ (accessed 2.23.24).

Princen, T., Maniates, M., Conca, K., 2002. Confronting consumption. In: Confronting
Consumption. MIT Press, Cambridge, Mass, pp. 1-23.

Resciniti, R., 2020. 2020: a new journal for a true marketing. Ital. J. Mark. 2020, 1-2.
https://doi.org/10.1007/543039-020-00007-4.


https://doi.org/10.1016/j.jclepro.2013.05.022
https://doi.org/10.1016/j.jclepro.2019.118902
https://doi.org/10.1016/j.jclepro.2016.09.227
https://doi.org/10.1016/j.jclepro.2016.09.227
https://doi.org/10.3390/su12062192
https://doi.org/10.3390/su12062192
https://doi.org/10.1037/13620-004
https://doi.org/10.1016/j.jclepro.2020.125276
https://doi.org/10.1016/j.jclepro.2020.125276
https://doi.org/10.3390/su15031917
https://doi.org/10.1007/s10551-014-2080-4
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0045
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0045
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0050
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0050
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0050
https://doi.org/10.1016/j.spc.2023.08.020
https://doi.org/10.1016/j.spc.2023.08.020
https://doi.org/10.1016/j.resconrec.2019.104479
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2018%3A28%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2018%3A28%3AFIN
https://doi.org/10.1177/0038026118764028
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0080
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0080
https://doi.org/10.1002/nvsm.1670
https://doi.org/10.1016/j.appet.2022.106433
https://doi.org/10.1016/j.appet.2022.106433
https://doi.org/10.1016/j.resconrec.2018.10.001
https://doi.org/10.1016/j.jclepro.2018.05.106
https://doi.org/10.1111/ijcs.12560
https://doi.org/10.1080/714000601
https://doi.org/10.1080/714000601
https://doi.org/10.1080/19397038.2016.1233296
https://doi.org/10.1080/19397038.2016.1233296
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0120
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0120
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0120
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0120
https://doi.org/10.1016/j.jclepro.2020.120123
https://doi.org/10.1016/j.jclepro.2020.120123
https://doi.org/10.1080/13504620220145401
https://doi.org/10.3390/foods11091347
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0140
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0140
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0140
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0140
https://doi.org/10.3390/su132212409
https://doi.org/10.1111/j.1750-3841.2007.00301.x
https://doi.org/10.1111/j.1750-3841.2007.00301.x
https://doi.org/10.1016/j.resconrec.2015.07.012
https://doi.org/10.1016/j.resconrec.2015.07.012
https://doi.org/10.1016/S0959-6526(02)00164-6
https://doi.org/10.1080/23254823.2022.2107158
https://doi.org/10.1080/23254823.2022.2107158
https://doi.org/10.1016/j.jclepro.2019.119792
https://doi.org/10.1016/j.jclepro.2019.119792
https://doi.org/10.1002/pts.899
https://doi.org/10.1016/j.jbusres.2019.01.043
https://doi.org/10.1016/j.jclepro.2021.126733
https://plasticseurope.org/knowledge-hub/plastics-the-facts-2015/
https://plasticseurope.org/knowledge-hub/plastics-the-facts-2015/
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0195
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0195
https://doi.org/10.1007/s43039-020-00007-4

K. Sonck-Rautio et al.

Robertson, G.L., 2009. Food Packaging and Shelf Life: A Practical Guide. Taylor &
Francis, Boca Raton.

Robertson, G.L., 2013. Food Packaging : Principles and Practice, 3rd ed. Taylor &
Francis, Boca Raton.

Rokka, J., Uusitalo, L., 2008. Preference for green packaging in consumer product
choices - do consumers care? Int. J. Consum. Stud. 32, 516-525. https://doi.org/
10.1111/j.1470-6431.2008.00710.x.

Ruippo, L., Kylkilahti, E., Sekki, S., Autio, M., 2023. “It probably could’ve done with less
plastic” - Consumers’ cyclical and uneasy relationship with food packaging. Front.
Sustain. 4, 1176559. https://doi.org/10.3389/frsus.2023.1176559.

Sacharow, S., Griffin, R.C., 1980. Principles of Food Packaging, 2nd ed. AVI Publishing
Company, Westport, Connecticut.

Sahakian, M., Rau, H., Grealis, E., Godin, L., Wallenborn, G., Backhaus, J., Friis, F.,
Genus, A.T., Goggins, G., Heaslip, E., Heiskanen, E., Iskandarova, M., Louise
Jensen, C., Laakso, S., Musch, A.-K., Scholl, C., Vadovics, E., Vadovics, K.,

Vasseur, V., Fahy, F., 2021. Challenging social norms to recraft practices: a Living
Lab approach to reducing household energy use in eight European countries. Energy
Res. Soc. Sci. 72, 101881 https://doi.org/10.1016/j.erss.2020.101881.

Sekki, S., Kauppinen-Réisanen, H., Kylkilahti, E., Autio, M., 2023. Packaging journey
from retail to home: how the meaning of sustainability for colour transforms. IJRDM
51, 47-63. https://doi.org/10.1108/IJRDM-12-2021-0579.

Silvenius, F., Gronman, K., Katajajuuri, J.-M., Soukka, R., Koivupuro, H.-K., Virtanen, Y.,
2014. The role of household food waste in comparing environmental impacts of
packaging alternatives: comparing environmental impacts of packaging alternatives.
Packag. Technol. Sci. 27, 277-292. https://doi.org/10.1002/pts.2032.

Skjott Linneberg, M., Korsgaard, S., 2019. Coding qualitative data: a synthesis guiding
the novice. Qual. Res. J. 19, 259-270. https://doi.org/10.1108/QRJ-12-2018-0012.

Sonneveld, K., James, K., Fitzpatrick, L., Lewis, H., 2005. Sustainable packaging: how do
we define and measure it?. In: 22nd IAPRI Symposium 2005. Presented at the The
22nd IAPRI Symposium Proceedings, p. 9.

Soroka, W., 2002. Fundamentals of Packaging Technology, 3rd ed. Institute of Packaging
Professionals, Naperville (IL).

Spaargaren, G., 2011. Theories of practices: agency, technology, and culture: exploring
the relevance of practice theories for the governance of sustainable consumption
practices in the new world-order. Glob. Environ. Chang. 21, 813-822. https://doi.
org/10.1016/j.gloenvcha.2011.03.010.

Steenis, N.D., van Herpen, E., van der Lans, I.A., Ligthart, T.N., van Trijp, H.C.M., 2017.
Consumer response to packaging design: the role of packaging materials and

11

Current Research in Environmental Sustainability 7 (2024) 100259

graphics in sustainability perceptions and product evaluations. J. Clean. Prod. 162,
286-298. https://doi.org/10.1016/j.jclepro.2017.06.036.

Trudel, R., 2019. Sustainable consumer behavior. Consumer Psychol. Rev. 2, 85-96.
https://doi.org/10.1002/arcp.1045.

Tynkkynen, N., Hakala, H., Soini, K., Bor, S., Katajuuri, J.-M., Sonck-Rautio, K.,
Sundgqvist, H., Kataja, K., 2025. Sustainability trade-offs in food packaging:
introducing the holistic and functional sustainability perspective. In: Tynkkynen, N.,
Hakala, H., Harlin, A., Leinonen, 1., Varho, V., Akerman, M. (Eds.), Sustainability
Transition in Food Packaging — Concepts, Methods and Practice. Springer
(Forthcoming).

Tynkkynen, N., Malmberg, J., Sonck-Rautio, K., 2021. Koronaepidemian vaikutukset
elintarvikepakkaamiseen. Kuluttajan nakokulma. Agile publishing. https://agilepubl
ishing.fi/all-publications/article-13.

Verghese, K., Lewis, H., Lockrey, S., Williams, H., 2015. Packaging’s role in minimizing
food loss and waste across the supply chain. Packag. Technol. Sci. 28, 603-620.
https://doi.org/10.1002/pts.2127.

Warde, A., 2005. Consumption and theories of practice. J. Consum. Cult. 5, 131-153.
https://doi.org/10.1177/1469540505053090.

Weber, R.P., 1990. Basic content analysis. In: Quantitative Applications in the Social
Sciences, 2nd ed. SAGE, Newbury Park, Calif.; London.

Wiefek, J., Steinhorst, J., Beyerl, K., 2021. Personal and structural factors that influence
individual plastic packaging consumption—results from focus group discussions
with German consumers. Cleaner Respons. Consump. 3, 100022 https://doi.org/
10.1016/j.clrc.2021.100022.

Wikstrom, F., Verghese, K., Auras, R., Olsson, A., Williams, H., Wever, R., Gronman, K.,
Kvalvég Pettersen, M., Mgller, H., Soukka, R., 2019. Packaging strategies that save
food: a research agenda for 2030. J. Ind. Ecol. 23, 532-540. https://doi.org/
10.1111/jiec.12769.

Williams, H., Wikstrom, F., 2011. Environmental impact of packaging and food losses in
a life cycle perspective: a comparative analysis of five food items. J. Clean. Prod. 19,
43-48. https://doi.org/10.1016/j.jclepro.2010.08.008.

WPO, 2008. Position Paper. Sustainable Packaging. WPO (World Packaging
Organization).

Zeng, T., Durif, F., 2019. The influence of consumers’ perceived risks towards eco-design
packaging upon the purchasing decision process: an exploratory study. Sustainability
11, 6131. https://doi.org/10.3390/su11216131.


http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0205
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0205
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0210
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0210
https://doi.org/10.1111/j.1470-6431.2008.00710.x
https://doi.org/10.1111/j.1470-6431.2008.00710.x
https://doi.org/10.3389/frsus.2023.1176559
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0225
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0225
https://doi.org/10.1016/j.erss.2020.101881
https://doi.org/10.1108/IJRDM-12-2021-0579
https://doi.org/10.1002/pts.2032
https://doi.org/10.1108/QRJ-12-2018-0012
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0250
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0250
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0250
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0255
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0255
https://doi.org/10.1016/j.gloenvcha.2011.03.010
https://doi.org/10.1016/j.gloenvcha.2011.03.010
https://doi.org/10.1016/j.jclepro.2017.06.036
https://doi.org/10.1002/arcp.1045
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0280
https://agilepublishing.fi/all-publications/article-13
https://agilepublishing.fi/all-publications/article-13
https://doi.org/10.1002/pts.2127
https://doi.org/10.1177/1469540505053090
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0295
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0295
https://doi.org/10.1016/j.clrc.2021.100022
https://doi.org/10.1016/j.clrc.2021.100022
https://doi.org/10.1111/jiec.12769
https://doi.org/10.1111/jiec.12769
https://doi.org/10.1016/j.jclepro.2010.08.008
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0315
http://refhub.elsevier.com/S2666-0490(24)00019-7/rf0315
https://doi.org/10.3390/su11216131

	Consumer meaning -making of packaging functions for sustainable food packaging – Insights from qualitative research in Finland
	1 Introduction
	2 Analytical framework
	3 Material and methods
	3.1 Data collection
	3.2 The method of analysis

	4 Results
	4.1 Containment function
	4.2 Protective function
	4.3 Preservative function
	4.4 Transportation function
	4.5 Informative function
	4.6 Selling function
	4.7 Consumer functions
	4.7.1 Usability
	4.7.2 Disposability

	4.8 Summary of the functions

	5 Discussion and conclusion
	Funding
	Disclosure statement
	Declaration of competing interest
	Data availability
	References22[two references removed to ensure blind review]


