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ABSTRACT

In an era where food packaging plays a dual role in both reducing food waste and contributing to global packaging waste, this
study presents an analysis of packaging-free systems. As governments and organizations attempt to address the environmental
impact of single-use packaging, packaging-free alternatives have emerged as a promising solution. However, there is a need for a
comprehensive assessment of environmental sustainability and its alignment with consumer behaviours and preferences in this
growing type of grocery system. Considering this need, this study employs an integrative literature review process, selecting 51
research articles. This selection was classified into three principal areas: the characteristics of packaging-free services, the dy-
namics of consumer behaviour and patterns from a household perspective. This review evaluates the effectiveness of packaging-
free systems, exploring the factors that drive consumer adoption, the obstacles to transitioning and the relevance of theoretical
frameworks like the theory of planned behaviour (TPB) and practice theory (PT) in understanding and assessing the sustainabil-
ity of these alternatives. The result of this study is the identification of significant research gaps and opportunities, leading to a
comprehensive research agenda. This agenda emphasizes the need for a more refined understanding of consumer classifications
that extend beyond standard demographic metrics, delving into aspects like household structures, dietary preferences and re-
gional variations. The study highlights the limited scope of existing literature by advocating for a holistic grocery analysis that
blends packaging-free and conventional shopping practices to understand more realistic grocery scenarios, as not all products
are available in packaging-free alternatives. It also underscores the importance of integrating environmental assessments with
consumer behaviour studies to see the sustainability of the systems beyond reusable containers. Additionally, this research sheds
light on the relatively unexplored area of online packaging-free services, questioning the sustainable implication of incorporating
online alternatives in grocery practices, and suggests a broader application of theoretical frameworks, including activity theory
(AT) as a new perspective to achieve a new understanding of these systems. Lastly, contributing to the overall understanding of
packaging-free systems, the study concludes with a SWOT analysis that briefly identifies strengths in environmental sustaina-
bility and consumer awareness, balanced against weaknesses like data gaps and complex consumer decision-making processes.

1 | Introduction often require a balance between sustainability and product pro-

tection. According to Eurostat, in 2020 in Europe, households
Food packaging plays an important role in addressing the generated 55% of food waste, resulting in 70kg per inhabitant
challenge of food waste, and the strategies to minimize waste [1]. Indeed, food packaging is a key component in reducing food
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waste throughout the supply chain. This includes scenarios
where increased packaging may be required to ensure the pro-
tection of products, with a holistic approach that considers the
entire product-packaging system to optimize sustainability [2].

On the other hand, global plastic waste generated in 2015 had
packaging contributing about 50%, with food packaging es-
timated to be more than a third of the world's total packaging
market [3]. The environmental impact of food packaging refers
to the negative consequences that packaging materials and pro-
cesses have on the environment throughout their life cycle, in-
cluding production, use and disposal [4]. When comparing the
environmental impact of food waste and food packaging, studies
have shown that minimizing food waste is generally a higher
priority because it accounts for a larger proportion of the life
cycle environmental impacts of the food packaging system [2].
In this article, the focus is specifically on food packaging, rather
than packaging in general, due to its role in the packaging mar-
ket and its influence on both environmental sustainability and
the management of food waste.

Governments and international organizations are actively cre-
ating policies and regulations [5] designed to reduce the envi-
ronmental impact of single-use packaging. This global effort has
made packaging-free systems increasingly attractive as a viable
solution to this environmental challenge. Packaging-free sys-
tems have gained popularity in recent years due to their purpose
of offering products without traditional packaging [6]. Services
with packaging-free alternatives can be related to Sustainable
Development Goal (SDG) number 11: Sustainable Cities and
Communities, as well as SDG 12: Responsible Consumption and
Production, goals adopted in 2015 by all United Nations Member
States [7]. At the same time, packaging-free systems align with
the initiatives encouraged by the European Union (EU) single-
use plastic Directive (Directive (EU)2019/904) [5] connected
with the previous goals by promoting responsible consumption
patterns, reducing plastic waste and certain single-use products.

Food packaging-free systems cover those services that offer food
without single-use packaging but still involve packaging in the
process, both bulk packages in the supply chain and reusable
containers with the consumer, allowing the consumer to choose
their own portions and encouraging them to bring their own
packaging to purchase products or return the packaging to the
company. The term packaging-free systems also encompasses
those systems that allow bulk purchasing by eliminating the use
of single-use packaging [6]. This could perhaps be perceived as
100% net zero. But in practice achieving a completely net-zero
packaging system faces significant challenges, including the
inevitable leakage and loss of packaging materials, the mis-
placement or improper use of packaging by consumers and the
challenges associated with ensuring that all individuals return
packaging for reuse.

In the discussion of packaging-free systems' sustainability, it is
necessary to acknowledge the upfront carbon emissions con-
nected with their creation and implementation, as well as the vol-
ume of sales and uses required to create a positive environmental
impact. The possibility of balancing these initial emissions is de-
pendent on the durability and reuse cycles of the packaging in-
volved, which are heavily impacted by consumer behaviour. The

extent to which customers are willing to accept and continually
participate in reuse techniques determines the success of these
systems in terms of environmental benefits. This is needed to
understand the full environmental potential of packaging-free
systems and to ensure that efforts to reduce single-use packag-
ing do not result in higher overall emissions due to insufficient
consumer engagement and system inefficiencies.

Consequently, when considering the environmental sustainabil-
ity of food packaging-free systems, it is necessary to recognize
that it goes beyond simply eliminating food single-use packag-
ing from the service [8] and the way consumers engage in the
system also influences the packaging's overall environmental
impact. In this context, it encompasses exploring customer be-
haviour and preferences. Different consumers exhibit varying
behaviours and attitudes towards packaging and waste reduc-
tion, which can affect the way these systems become environ-
mental initiatives or not [8]. By taking into account user needs
and habits, packaging systems can be tailored to reduce food
and packaging waste, aligning with consumer expectations [9].
Although there is an evident desire to reduce single-use plastic
waste, consumer willingness towards alternatives with less en-
vironmental impact may provide its own set of challenges [10].

Within this setting, this research is based on an integrative liter-
ature review (ILR) that allows to create a more holistic approach
to combine food packaging, consumer behaviour and environ-
mental aspects to examine the nature of packaging-free systems.
It enables a comprehensive understanding of how these systems
function and interconnect with other different areas of research.
This review gathers insights into the use of packaging-free sys-
tems and reflects on whether they align with environmental
consumer expectations and promote sustainable behaviours.

The desire to address these challenges is motivated by the re-
duced number of studies on food packaging-free systems.
Understanding the viability and effectiveness of packaging-free
systems is more important than ever as consumers and busi-
nesses look for ways to reduce their environmental impact. This
research aims to examine the knowledge in the field and bridge
the gap between packaging-free systems, consumer behaviour
and sustainable studies, providing valuable insights that can
inform policies, practices and consumer choices and guide us
towards a more sustainable future.

In this context, some research questions are defined with
the goal of this integrative review to serve as a roadmap for
navigating the difficulties of food packaging-free systems
where environmental concerns and consumer behaviour in-
tersect. The research questions are the following: What role
do consumer behaviour and decision-making play in the sus-
tainability of packaging-free systems, and how are these fac-
tors assessed beyond traditional life cycle assessment (LCA)
methodologies? What are the theoretical frameworks used
in understanding consumer interactions with packaging-free
systems and their shopping habits? What are the identified
barriers and motivations that consumers face when transi-
tioning to packaging-free systems? Following the analysis of
the selected articles, a research agenda is proposed that not
only provides a comprehensive view of current knowledge but
also offers a clear direction for future research in this field.
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In this context, a research agenda serves as a strategic guide,
identifying crucial areas and questions that require further
exploration and offering a clear direction for future research
in this sector.

2 | Materials and Methods

To better analyse sustainable packaging-free systems, an ap-
proach that reaches interdisciplinary boundaries is needed. An
ILR [11] was chosen for this research as it facilitates the com-
bination of knowledge from different fields, bridging together
the gap between food packaging-free systems, consumer be-
havioural studies and sustainable perspectives. This integra-
tive approach is particularly suitable for a study like this one,
where insights from multiple areas of practice are gathered to
form a comprehensive understanding of this new type of grocery
system [11].

This type of literature review aims to direct future research
and shed light on areas that might require further exploration.
Considering that in the context of environmental sustainability
in packaging, an integrative review serves as a valuable tool, as-
sessing the implications of current research findings and provid-
ing insights for researchers.

To develop this literature review, a systematic process inspired
by the PRISMA [12] methodology was employed to facilitate
transparent and complete reporting through the literature
search process. Following this methodology, different steps
were planned that were influenced by three phases: planning,
conducting and reporting.

The planning phase, as the first step, laid the foundation for
this research. It involved identifying key search terms, de-
fining research objectives and developing a strategy for more
focused research on packaging-free systems and consumer
practices.

During the conducting phase, the review plan was executed.
This included conducting literature searches, selecting stud-
ies and conducting in-depth content analyses. This phase al-
lowed us to extract meaningful insights about the dynamics
of packaging-free systems and the consumer doings associated
with them.

The reporting phase involved synthesizing our findings into a
coherent presentation. The results of this phase, including in-
sights and reflections, have been systematically structured into
a research agenda. This agenda contributes to a better under-
standing of environmentally sustainable packaging systems and
consumer practices in this context.

2.1 | Planning the Scope

The scope of this literature review is to examine and synthe-
size existing research related to food packaging-free systems,
consumer behaviour and sustainability. It involves identifying
and analysing studies that address how packaging-free sys-
tems impact consumer behaviour in terms of product choices,

purchasing habits and environmental decision-making. The
scope of this research also seeks to look at studies that as-
sess the efficiency and environmental effects of these systems
to better understand how they contribute to sustainability.
Lastly, a more general goal of this ILR includes identifying
gaps in the literature and a research agenda that can shape
future research.

2.2 | Planning the Literature Search

Before conducting the literature selection, an initial search
for relevant documents was carried out as a starting point on
Google Scholar to cast the widest net based on the scope, which
defines the boundaries and objectives of the review. The articles
found in this initial search were used as a foundation to identify
key terms. These keywords were then employed to explore the
diverse outcomes achievable through the Scopus search engine,
as it allows us to look for the right coverage of documents. The
initial search planning did not restrict the publication year, thus
allowing for the inclusion of the most recent documents every
week. The search was limited to articles, reviews and confer-
ence articles. The asterisk (*) in this context denotes a flexible
set of attributes, which may even include the absence of charac-
teristics. This approach was adopted due to the diverse writing
styles found in publications, such as ‘sustainab’, which encom-
passes terms like sustainability or sustainable, allowing to relate
to variations.

The search was conducted using the Scopus database, enabling
advanced Boolean (‘AND’, ‘OR’) searches, which enhanced the
precision of the research capabilities. In the first group of terms,
the search was narrowed down to the food sector, researching
within all fields: ‘grocery’ OR ‘shopping’ OR ‘food’ OR ‘retail’
OR ‘stores’ OR ‘supermarket’ OR ‘edibles’.

In the second group of terms, the focus was on environmentally
conscious packaging systems, which were researched within the
article title, abstract and keywords: ‘Packaging-Free’ OR ‘sus-
tainab® AND ‘packaging’ OR ‘bulk’ OR ‘reuse’ OR ‘refill’ OR
‘circular’” AND NOT ‘energy’. The third group of terms was tar-
geted at articles related to consumer doings within the title, ab-
stract, and keywords: ‘consumer behaviour’ OR ‘household” OR
‘social practice’ OR ‘activity theory’. The term household was
included in this group to obtain information about consumer be-
haviour concerning their household habits.

2.3 | Conducting the Review

The literature review process outlines several systematic steps
for gathering and evaluating relevant research articles in a struc-
tured manner. This method ensures a complete understanding
of the chosen research topic, and it is represented in Table 1 in-
cluding the number of articles filtered in every step. The process
is broken down as follows:

1. Preparation and definition of research focus: During this
stage, key preparatory tasks were defined. Identifying the
main search terms that were used to find relevant literature
was part of this process. Furthermore, the research focus

823

85UB017 SUOWILLIOD 3AIERID 3ol dde 3y} Aq pauRA0h 38 S3OILe YO ‘8SN JO S3INJ 10} AR BUIIUO AB]IA UO (SUORIPUOD-PUE-SWIBH IO 3| 1M ARe.q1BU1|UO//SANY) SUOIPUOD PUe SWwis | 8U} 835 *[5202/TT/0Z] Uo Ariqiauliuo /i ‘Bulupseg sustels Aq 28z s1d/z00T 0T/10p/u0o A8 | im AReiq 1 utjuo//Sdny Woly papeo|umoq ‘6 ‘¥20e ‘22STe60T



TABLE1 |

Literature filtering process.

Step 1. Preparation > Step 2. Initial

> Step 3. First Filtration

Step 4. Title and

Search Abstract Review
Identify the main search e Initial search e Removing e Checking titles and
terms and refine the on Scopus duplicate abstracts.
focus of the research. with three results.
Formulate a plan for groups of key e Checking the
conducting the research. terms. type of
Arrange the initial publication and
search documents the language.
systematically.
280 261 113
Step 5. Second > Step 6. Full Article > Step 7. Identification > Step 8. Final Filtration
Review Reading of New Articles and Classification
e Review the e Read full text. e Snowballing from e Extract key insights
introduction, those articles. from the articles.
research goals and e (ategorization of e Filtering by a more
conclusions. topics. concrete last
categorization.
71 44 +22= 66 51

was more defined, and a plan for conducting the research
was developed. The initial collection of search documents
was arranged systematically to maintain organization.

2. Scopus initial search with keyword groups: An initial search
on the Scopus database was conducted after the term defi-
nition. To optimize the search and capture a wide range of
relevant articles related to the research focus, three groups of
keywords were used: a first group to refer to the food area, a
second group to relate to the packaging and its systems and a
third group to target the consumer behaviour and classifica-
tion. The result of this research was 280 articles.

. Removing duplicates and checking publication type and
language: In the third step, the initial search results went
through a preliminary filtration process. This involved re-
moving duplicate articles and checking them to confirm the
type of publication and language. In this step, the number of
articles was reduced to 261.

. Title and abstract review: The next step focused on evaluat-
ing the titles and abstracts of the remaining articles. This step
facilitated further narrowing down the selection by discard-
ing articles that did not align with the research objectives,
obtaining 113 articles after this filtration.

. Review of introduction, research goals and conclusions: A
more detailed evaluation of the articles was conducted. This
involved an examination of the selected articles' introduc-
tions, research objectives and conclusions. This step pro-
vided information about the contribution of each article. In
this step, the number of papers was reduced to 71.

6. Full article reading: During this step, the full articles of the

selected articles were read and analysed. This deep reading
ensured an understanding of each article’s methodology,
findings and discussions. The number of papers obtained
after reading the articles was 44.

. Identification of new articles and categorization: This step

involved finding additional relevant articles that were not
previously identified. This process, known as ‘snowballing’
[13], aided in finding articles that may have been missed in
previous searches, including 22 new articles. Furthermore,
once the new articles were added, the selected articles were
divided into five categories: consumer behaviour, barriers,
drivers, economic aspects and system types. There was
a distinction between articles that are directly related to
packaging-free systems and those that are related to sustain-
able packaging to ease the connection of insights between
them.

. Final filtration and classification: In the final step, a more

refined classification was applied to the articles. This step in-
volved further filtration and refined categorization allowing
a more focused selection and reducing the previous catego-
rization from six to three main areas. Those areas allow for
categories in the literature and are represented by a Venn di-
agram in the following section. In this final step, the number
of articles was reduced from 66 to 51.

In Table 1, they were presented and briefly described each of the
steps together with the resulting number of articles after filter-
ing at each step, presented at the bottom of each step.
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3 | Literature Results

Once the filtering process was completed, we moved on to the
classification of the selected bibliography and its analysis. The
literature results, background and content discussions will be
detailed in the following sections.

3.1 | Literature Classification

Following the selection of the literature, it was found specific
topic patterns within the selected articles. Based on these pat-
terns, the literature was categorized into three groups.

The first group focuses on packaging-free systems and groups
those articles that describe how they work and are implemented.
This literature discusses different types of packaging-free sys-
tems, bulk shopping, drivers and barriers that consumers face
in the use of them. Most of them make mention of the positive
environmental outcome of reusing packaging and refer to the
economic aspect of those systems for consumers.

The second group includes research articles that explore user
behaviour when making a purchase decision between differ-
ent packaging options. Although the articles in this category do
not specifically address packaging-free products, they centre on
food shopping activities and packaging in retail. They explore
consumer awareness of environmentally friendly packaging, en-
vironmental impacts and consumer experiences as both barriers
and drivers. However, they do not differentiate among various
types of sustainable packaging beyond single-use sustainable
options.

The third group includes articles that explore food packaging
at the household level. This includes articles that discuss how
consumers interact with the product at home as well as analy-
ses based on household characteristics such as age, gender and
income. These articles also touch upon the sustainability of con-
sumer practices at home and their food waste habits. Notably,
the selection does not distinguish between different packaging
or systems. These articles provide insides on the interaction with
packaging during and after the grocery.

By classifying the literature into these three primary groups, it
was possible to find articles that could be categorized into two
groups simultaneously. This classification gathers documents
discussing consumer behaviour related to packaging-free prod-
ucts, which combined literature from groups 1 and 2. There were
also documents addressing customer behaviour and household-
level analysis, categorized into groups 2 and 3, and documents
examining packaging-free systems with household-level classi-
fication, falling under groups 3 and 1. The least prominent group
within this classification is Group 3 in combination with Group
1, combining household analysis and studies of packaging-free
systems, and the classification of articles into all three groups
simultaneously, as we can find a gap in the literature combining
the study of packaging-free systems and its different uses de-
pending on their household situation. In the intersection of the
three groups, we can find the article by Jiang et al. [14], which
classifies some preferences from packaging-free systems into
different age ranges.

GROUF
Facknging-free
'5 sy alefis
GROUP 3 gl
‘\IIIJI:l'\I-. it 1 | 19
hasuschald level ; '
13
9

GROUP2
LTI o |
Fehavisur

FIGURE1 | Mappingoftheliterature classification in Venn diagram.

The Venn diagram in Figure 1 illustrates the classification of these
three groups and the number of articles in the selected literature
classified within each section. The diagram presents areas with a
higher number of articles, such as the intersection of groups 1 and
2, and areas that might be underexplored as much as the intersec-
tion of groups 3 and 1 or the combination of the three groups.

3.2 | Literature Selection

The literature selected for this review includes not only articles
on food packaging-free systems but also articles that are related
to this area, with a strong emphasis on behavioural understand-
ing of environmentally friendly packaging and packaging inter-
actions and implications outside the grocery practice.

The literature selection process considered articles that address
the topic of environmentally friendly packaging, either food single-
use packaging or new packaging initiatives such as packaging-free
systems. However, articles that only address packaging's envi-
ronmental impact during production without addressing its use
or how consumers interact with it were excluded. Despite their
relevance in the field of reusable packaging, articles published by
Ada et al. [15], Scharpenberg et al. [16] or Accorsi et al. [17] are not
included in this selection as they do not address the environmental
effects of packaging during consumer use.

Throughout the filtration of research articles addressing food
eco-friendly and reusable packaging, a distinct division of meth-
ods can be identified, with some articles using quantitative
analysis and others using qualitative analysis. The quantita-
tive research is limited to articles that use LCA and life cycle
costing (LCC) approaches that focus on the production and dis-
posal chain without considering the possibility that consumer
behaviour may also play an important role in determining a
product’s environmental impact. Qualitative research allows
us to analyse user behaviour and identify whether environmen-
tally friendly practices are being implemented when grocery
shopping, but they do not determine which is the impact of each
action. It is not common practice in this field to combine quan-
titative analysis of the environmental impact of packaging with
qualitative analysis of user behaviour.

Those documents that, based on consumer behaviours and
preferences, have carried out a classification of consumers
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were considered during the filtering process. The results of
this search can highlight research that classifies consumers
mainly by age, gender or income, leaving aside other types of
classifications that can also be relevant when choosing eco-
friendly packaging alternatives. Other types of classifications
such as the type of household, location or diet might provide
different classifications of behaviour compared to the cur-
rent one.

Another pattern to note in the articles examined is the study
of consumer behaviour that focuses solely on behaviour while
using packaging-free systems, as in the case of Miao et al. [18].
When integrating packaging-free systems into a user's routine,
prior research has not addressed how users combine these sys-
tems with conventional shopping, considering that not all prod-
uct types are available as packaging-free alternatives.

The filtered literature was grouped into three main groups men-
tioned in the previous section and into the intersection of these
main groups. Taking them as a reference, in Table 2 is found the
classification of the selected articles in each of the groups.

3.3 | Background Analysis

To provide a comprehensive understanding of the literature
selection, this section shows background information on the
selected literature of our study. The statistics of this literature
review are presented in the form of figures.

Figure 2, which represents the documents by year from 2001
to 2022, shows a continuous increasing pattern over the last
decade, peaking in 2022. This growing trend demonstrates a
continuing interest and participation in the field that could be
caused by the growing implementation of those services as well
as awareness and the new regulations [5] controlling single-use
plastics and promoting reusability.

Figure 3 shows the selected documents of this literature study
organized by type. Most of the documents (79% of the docu-
ments) are classified as journal articles. Notably, reviews ac-
count for approximately 20% of the documents. The blend of
primary research articles and review papers presents a balance
and in-depth on the topic and ensures that the study is grounded
in articles in the field.

In the selected literature reviews can be found some reviews
on food waste, such as the study published by Chan [56], which
looks into packaging-related studies in the context of house-
hold food waste, or another of his studies [51], which explores
the different packaging solutions available to address household
food waste.

A second field in the selected reviews is categorized in relation
to consumers’ decisions regarding purchasing food in environ-
mentally friendly packaging, such as Martinho et al.'s [26] study,
which examines consumers' decisions in this area, or Heidbreder
et al.'s [20] study, which examines perceptions, behaviours and
interventions about plastic waste and examines the variables
influencing consumer attitudes and behaviour regarding plastic
packaging.

In direct connection to food packaging-free systems, it included
the research by Zaman [23], which explores the conclusions
drawn from previous initiatives and offers guidelines for imple-
menting effective packaging-free management principles into
practice.

Figure 4 depicts articles by country or territory, offering geo-
graphical insights into the topic. The United Kingdom comes
out as the country with the most articles in this literature se-
lection, and Germany, Sweden, Australia and Italy are behind
with almost half the number of publications. The result is largely
Europe, with important contributions from Canada, the United
States and Australia, showing global interest and collabora-
tion in this field. The United Kingdom influence predominates
in the publications of this literature review possibly due to the
participation in various projects of UK universities such as The
University of Sheffield that are aligned with environmental
sustainability, including the reduction of plastic packaging and
food waste through product innovation.

Figure 5 offers an overview of the interconnections between
most of the articles that are included in this literature review.
In this representation made through the platform Litmap, each
article is shown as a distinct node, whose size represents the
number of citations, and the connecting lines indicate the web
of citations that link them together. These lines shape a chrono-
logical narrative, beginning with the earliest articles and mov-
ing to the right to the most recent. This representation not only
illustrates the growth of ideas over time but at the same time dis-
plays the intellectual lineage that has contributed to the field's
progress in the last two decades.

4 | Content Analysis

This section presents an exploration of the different packaging-
free systems, covering several aspects. It begins by discussing
these systems' potential for promoting sustainability, and it is fol-
lowed by addressing the main theoretical perspectives used in the
papers. Subsequently, the variety of packaging-free alternatives
available in the current market is explored. Then, the attention is
turned to examining the drivers and motivations that encourage
consumers to use packaging-free solutions as well as the barriers
and obstacles that might prevent their wide adoption. Lastly, the
willingness to pay and consumer awareness about their environ-
mental impact are addressed separately from the previous section
due to their frequently suggested as key components in the analy-
sis of a high number of articles presenting a significant role in the
adoption of food packaging-free practices.

4.1 | Environmental Sustainability in
Packaging-Free Systems

Even though sustainable analytic tools like LCA are methods
that are frequently used to evaluate the environmental impact
of packaging, it is observed in the literature that they mainly
focus on environmental factors through the supply chain and
do not frequently assess the complexities of consumer behaviour
and decision-making processes. In the literature, there is a clear
distinction between qualitative and quantitative methods for
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assessing the environmental impact of both the packaging and
the consumer.

Beitzen-Heineke et al. [36] researched the potential of packaging-
free grocery stores in improving the social and environmental
impacts of the food supply chain. The authors highlight the ad-
vantages of such systems by reducing packaging waste, which
can contribute to waste reduction, resource conservation and
lower carbon emissions associated with packaging production
and disposal. The authors argue that packaging-free systems can
encourage customers to engage in more environmentally friendly
behaviours such as bringing their own containers and purchasing
in bulk helping the system become more sustainable overall [36].
But though these systems can encourage the adoption of more en-
vironmentally sustainable behaviours, it has not yet been quanti-
tatively demonstrated that the behaviours that consumers engage
in are sustainable enough to consider the whole process of use
more sustainable than the use of food single-use packaging.

In addition to considering the environmental impacts of packag-
ing, it is important to evaluate its sustainability within a broader

framework [67]. Lewis et al. [67] claim the need for an alterna-
tive approach to assessing packaging's environmental impact,
which considers factors beyond LCA including social and fi-
nancial impacts when making packaging decisions. They argue
that a comprehensive evaluation should consider a more holistic
approach as considering consumer behaviour or waste practices.

When discussing environmental sustainability in relation to
packaging-free systems, it needs to be mentioned that removing
packaging from food products can also be less environmentally
sustainable in certain situations. Although eco-friendly packag-
ing practices, such as purchasing packaging-free products, can
help reduce plastic use, food waste and transportation costs [50],
it is important to consider the broader environmental impacts of
packaging. The production, use and disposal of packaging ma-
terials are associated with various environmental impacts [68].
However, several studies have shown that for certain products,
the environmental benefit of decreased food waste outweighs
the environmental impact caused by the use of additional pack-
aging material [4].

Given this, it is needed to recognize that, while reducing pack-
aging can be an environmentally friendly option for certain
products, it is not a one-size-fits-all solution. The environmen-
tal impact of packaging varies depending on the type of product
and its shelf life. For perishable goods, packaging can signifi-
cantly extend the shelf life and reduce food waste, which is a
critical environmental concern. In such cases, the added pack-
aging might contribute less harm to the environment compared
to the wastage of the product itself [2].

Finding a balance between food packaged and unpackaged
products within consumers' shopping routines is most likely
to be the realistic of environmentally sustainable shopping
habits. Not all products are suitable for sale without pack-
aging because some items require protective or preservation
measures. Perishable goods, such as fresh produce, or deli-
cate items may still require some form of packaging to ensure
their quality and safety [2]. Non-perishable goods, on the other
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hand, such as grains or pulses can easily be sold in packaging-
free systems. As a result, consumers will need to adjust to a
shopping environment that combines the convenience and ne-
cessity of packaging with the environmentally conscious op-
tion of purchasing products with minimal or packaging-free
alternatives.

This hybrid approach recognizes that the food industry's envi-
ronmental sustainability needs flexibility in shopping choices.
Achieving a more environmentally sustainable shopping expe-
rience will require driving the right balance between packaging
and waste reduction.

4.2 | Theoretical Perspectives

When assessing what people do and how they interact with food
packaging systems, there are multiple theoretical perspectives.
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The behaviours and perceptions of consumers in relation to
grocery habits and packaging-free systems are explored in the
selected literature through the lenses of the theory of planned
behaviour (TPB) [69] from the socio-psychology model and prac-
tice theory (PT) [70] from the cognitive science model. These
theoretical frameworks provide a structure for in-depth research
of consumer interactions with packaging-free systems and shop-
ping habits, exposing the dynamics that drive their behaviours
and perceptions in this field.

TPB suggests that individuals' behaviours are influenced by
their attitudes, subjective norms and perceived behavioural
control. Design interventions based on the TPB can be used to
promote desired behaviours and perceptions in food packaging-
free systems, as well as to shape subjective norms by promoting
social norms that support the use of packaging-free, such as em-
phasizing other consumers’ widespread adoption of packaging-
free systems [71]. Furthermore, using these interventions can
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focus on increasing consumers' perceived behavioural con-
trol by providing resources and support to facilitate the use of
packaging-free, such as providing easy access to bulk stations
and instruction on how to properly use and dispose of returnable
containers.

TPB has been applied in some studies gathered in this research
to understand consumer behaviour and decision-making con-
cerning eco-friendly packaging. TPB, for example, was used in
the study conducted by Boz et al. [25] to examine individuals'
intentions to engage in environmental packaging alternatives.
The study found that attitudes, subjective norms and perceived
behavioural control were significant predictors of intentions to
engage in environmental activism [25]. The study conducted
by Ertz et al. [38] to understand consumers' intentions and be-
haviours regarding the use of reusable containers is another
example of the use of TPB in the context of eco-friendly pack-
aging. They conducted a study on consumers'’ attitudes towards
reusable container consumption and observed that attitudes,
subjective norms and perceived behavioural control influence
consumers' intentions to use reusable containers.

PT, on the other hand, emphasizes the role of social practices in
shaping individuals' practices and perceptions [72]. According
to this theory, behaviours are not just driven by individual atti-
tudes and intentions but are incorporated within broader social
practices. In the case of packaging-free systems, consumers' be-
haviours and perceptions are influenced by the practices sur-
rounding the use of packaging-free, such as the routines and
conventions associated with obtaining and using packaging-
free. PT suggests that interventions should go beyond individual-
level factors and target the broader social practices surrounding
packaging-free systems. This may involve interventions that
both disrupt and develop new practices [73].

An example of this theory applied in the selected literature is
the research by Rapp et al. [22] where an ethnographic study
was conducted to explore the social practices associated with
packaging-free purchasing and the role of packaging in con-
sumers' everyday lives [22]. The study used PT to look into how
packaging influences consumers' routines and practices, as well
as how an interactive system can be designed to support sus-
tainable social practices [22]. The study explores the social and
cultural factors that influence consumer behaviour in terms of
packaging and sustainability, emphasizing the importance of
convenience, freshness and product quality perceptions in con-
sumers’ decisions to purchase packaged or unpackaged prod-
ucts [22].

Although the TPB and PT have provided valuable insights into
the field of consumer behaviours and perceptions in packaging-
free systems, it should consider the potential contribution of
activity theory (AT) as an alternative and complementary the-
oretical framework. AT introduces a lens that considers the
interactions between human activities, social contexts and the
role of artefacts as it is explored in the research by Wanjun et al.
[74]. AT can focus on mediating the effects of artefacts aligned
with the material aspects of packaging-free systems, such as
reusable containers and bulk dispensers, which play a crucial
role in shaping consumer behaviours. By exploring the interplay
between individuals, social practices and artefacts, AT could

provide a holistic understanding of why and how consumers en-
gage with packaging-free systems, offering insights for design-
ing effective interventions and strategies in the field.

4.3 | Current Packaging-Free System Classification

Several types of reusable packaging systems exist, including re-
turning and refilling container systems. These systems aim to
reduce waste and promote sustainable behaviour by allowing
consumers to reuse packaging instead of disposing of it after a
single use [21]. Although the focus of this article is food packag-
ing, other items, such as cleaning supplies, can also fall under
this classification.

The returnable packaging system involves the use of containers
that are designed to be returned to the manufacturer or retailer
after use. These containers are typically made of durable mate-
rials such as glass or plastic and are intended to be used multiple
times before being recycled or disposed of. Consumers can re-
turn the empty containers to designated collection points, where
they are then cleaned, sterilized and refilled for future use [18].

Within this returnable packaging system, a distinction can be
drawn between two alternative methods for packaging return.
One approach involves an arrangement wherein a company col-
lects the packaging directly from your home, whereas the second
alternative involves a system whereby the consumers personally
transport the packaging to a designated collection point, often
situated within establishments such as supermarkets [39].

The refilling packaging system, on the other hand, allows con-
sumers to refill their containers with the product of their choice.
In this system, consumers purchase a container once and then
refill it with the desired product from bulk dispensers or re-
fill stations. This eliminates the need for single-use packaging
and reduces waste [18]. This system is particularly popular in
packaging-free supermarkets, where consumers bring their own
containers to fill with the desired products.

In the refill systems, there exist two main different variations.
The first involves the purchase of refill packaging, which is sub-
sequently emptied into the original container. The second option
involves bringing the packaging to the store, where it can be re-
plenished on-site, offering a convenient on-the-go solution [39].
Lofthouse et al. [21] classify the refilling packaging alternatives
into 15 different types depending on how the consumers make
use of the packaging; some examples of those are dispensed
concentrates, original packaging swapped for new products or
lighter weight refill through part reuse.

Both the returning and refilling systems rely on consumer par-
ticipation and behaviour change. Consumers need to actively
engage in returning empty containers or refilling their own
containers for these systems to be effective. The success of these
systems also depends on the availability and accessibility of col-
lection points or refill stations [18].

A major difference between refill and return systems is the own-
ership of the container by the consumer. In the case of refill con-
tainers, the consumer owns the container, whereas, in the case
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of returnable containers, the container belongs to the company
and is used by different consumers at each return [39].

In addition to considering these services, we can consider that
nowadays there are available alternatives with online purchas-
ing modes, facilitating how consumers can make the purchase
of packaging-free products. For example, with online refill con-
tainers, consumers can get the containers delivered or they can
order pick-up options with the groceries ready.

Finally, when addressing reusing packaging, we can include re-
purposing alternatives, in which a package is reused for differ-
ent products or purposes [32].

In essence, these reusable packaging systems offer a potential
solution for packaging waste reduction and more sustainable con-
sumption. They encourage a shift away from single-use dispos-
ables, promoting the repeated use of containers. Whether through
returning containers or refilling them, consumers play a key role
in driving these eco-friendly practices. However, it is worth noting
that current research on packaging-free systems often overlooks
the analysis of consumer behaviour using online retail alterna-
tives within these different types of systems. Analysing systems
with online shopping alternatives can be relevant when analys-
ing the barriers and motivations that users find in these services,
finding a different way of interacting with collection points or
bulk shops and at the same time can generate a different envi-
ronmental impact. Within online alternatives, for example, there
is a shift in the selection of the product from consumer to store
employee, choosing for the consumer products with varied expi-
ration dates. However, this shift can also present an opportunity
to choose items with shorter expiration times, potentially altering
food management practices to minimize waste. Although online
shopping may reduce impulsive grocery shopping, finding a bal-
ance between convenience and consumer control over their food
management should be a further explored area for optimizing en-
vironmental sustainability in packaging-free grocery shopping.

Within the packaging-free refill systems, we can also classify

another type of system, which consists of refilling your contain-
ers at home with mobile refill stations. These systems are less
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FIGURE 6 | Packaging-free systems categorization.

TABLE 3 | Classification of references and systems.

common and are usually trucks or cargo bikes that bring bulk
products from home to home for consumers to refill their own
containers. LoveRefill [75] and TopUptruck [76] are some exam-
ples of those services implemented in London.

Figure 6 represents the types of packaging-free systems based
on the classification by Greenwood et al. [39] including the last
type of system mentioned.

Despite the ambiguity in the common naming of system types,
Table 3 shows the selected literature that discusses the different
types of systems, refill, and returnable systems. In this classifi-
cation, repurposed packaging is not mentioned as in the articles
it cannot be perceived the special mention of repurposed packag-
ing when using them in packaging-free systems. This classifica-
tion makes a clear distinction between refill services; however,
when it comes to returnable services, they are frequently anal-
ysed alongside refill services as they also perform the process of
filling a container, sometimes without highlighting the owner of
the container. In Table 3, we can see the reference numbers of
the articles in this classification where 18 articles discuss refill
systems and 7 articles of those that are discussed in common
with returnable services.

4.4 | Discussion About Drivers and Barriers
Associated With Packaging-Free Systems

This section examines the drivers and motivations that encour-
age the use of packaging-free systems as well as the barriers
and difficulties that prevent it. It explores the similarities and
differences between these drivers and barriers, shedding light
on the multiple faces of consumer behaviour in this context.
Recognizing that not all drivers and barriers are generally ap-
plicable to the diverse systems covered in the previous section,
it also looks at how they emerge differently across different
packaging-free systems. At the same time, in this section, it is
made special mentions to the consumer's willingness to pay and
awareness, as are topics raised when discussing drivers and bar-
riers in a high number of papers.

4.4.1 | Barriers for Reusable Packaging Systems

When it comes to environmentally friendly packaging systems
and eco-conscious grocery practices, consumers face some ob-
stacles that shape their decisions and behaviours. These barriers,
which vary from economic considerations to social dynamics,
create a complex scenario in which environmentally friendly op-
tions must be carefully considered.

The cost barrier is at the forefront of these challenges. Although re-
usable packaging systems and packaging-free grocery approaches

Articles discussing refill systems

Articles discussing refill and
returnable systems

No. of the reference

No. of articles 7

[18, 21, 36, 38, 43, 45, 46]

[14, 15,18, 19, 24, 34, 39, 41, 44, 47, 49]
11
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have long-term environmental benefits, the initial costs often dis-
courage consumers from making the switch [42]. The perceived
higher costs of reusable containers, as well as the possibility of
higher prices in zero-waste grocery retail, may cause consumers
to be hesitant towards accepting these alternatives [14].

Convenience, a key factor in modern consumer decisions, can
also be a barrier. In packaging-free systems, consumers may
find it inconvenient to bring their own containers or plan their
shopping trips ahead of time. This contrasts with the conve-
nience of pre-packaged goods provided by traditional retail-
ers. In the research published by Jiang et al. [14], they point
out that 70% of consumers who answered their questionnaire
used takeaway services because it is convenient and saves
time. However, 57% of consumers would not spend time re-
turning the containers to the collection bins as requires addi-
tional time.

Concerns about hygiene and proper cleaning procedures, as
well as the difficulty of adapting to new practices such as buy-
ing items by weight, all add to the inconvenience. Consumers
are now more aware of hygiene, especially since COVID-19, and
packaging with scratches can create negative perceptions re-
garding its cleanliness [18]. Hygiene is a barrier that also affects
retailers, as they must address not only space constraints but
also strict hygiene requirements for collecting and storing reus-
able containers and dispensers [19]. This hygiene requirement
at the same time can lead to unsustainable behaviours due to
the impossibility of returning items to the dispenser, leading to
abandoning the filled packaging at the supermarket as pointed
out in the research by Miao et al. [18]

Choice and brand diversity also play a relevant role. When com-
pared to the conventional market, packaging-free practices may
present consumers with fewer options and brands. This restric-
tion may have an impact on consumers who value a wide range
of options and have specific brand preferences. Furthermore,
the lack of product information in zero-waste grocery retail
can make it difficult to make informed decisions, adding to the
complexity [44]. According to the study by Louis et al. [44], con-
sumers expect not only concrete information on the product and
bulk system but also information on the cleaning of containers
or the store management.

Another aspect of these barriers is the interactions in the re-
tail environment. Whereas some customers appreciate the
increased in-store staff interaction in zero-waste grocery re-
tail, others find it to be overwhelming or time consuming [77].
It is difficult to balance the need for guidance and customer
service with the desire for efficient and streamlined shopping
experiences.

Social factors also play a role. Peer pressure and social norms
can discourage consumers from adopting sustainable practices
like using reusable containers. Some people may be hesitant to
adopt eco-friendly alternatives because they are afraid of stand-
ing out or appearing different from the crowd [42].

There are also considered other technical barriers as failures
with product dispensers, for example, can result in spillage and
negative emotions among customers. The risk of refills being

unavailable in reusable packaging systems and the potential
complexity of product flow control contribute to the uncertainty
that consumers may experience [18]. In the study by Miao et al.
[18], participants pointed out that if technical problems are no
quickly solved, they would feel frustrated and choose a pre-
packed product, interrupting the habit of buying in reusable
packaging.

The proper fit of packaging for different types of food intro-
duces another layer of challenges. The unsuitability of certain
container shapes and materials for foods with liquids and high
temperatures in reusable takeaway containers can influence
consumer choices and preferences. An example of this issue
found in the literature was ordering Chinese food with lig-
uids [14].

4.4.2 | Different Barriers Depending on the System

Although we are discussing reusable packaging in all cases, the
ownership factor of each system changes the perception of the
packaging. Notably, the issue of hygiene becomes more pressing
in the context of returnable packaging. The fact that these con-
tainers have previously been used raises serious concerns about
cleanliness and sanitation. This distinct challenge results from
the commonality of returnable packaging, as consumers con-
front doubts about the quality of cleaning practices. Similarly,
the presence of scratches, marks and wear from previous users
adds to the discomfort associated with using containers that
show visible signs of prior use [34].

Another barrier is found in services where the packaging is
owned by the consumer and is not returnable. In these cases,
when the consumer goes to the supermarket to buy the product,
they need to plan ahead and make sure they bring the packaging
with them [44]. Returnable packaging, on the other hand, calls
for more thorough planning mainly when returning packaging
but not when collecting the food.

Considering the context of online alternatives, it is essential
to recognize that barriers can vary significantly from physical
packaging-free systems. Online packaging-free alternatives are
unlikely to encounter barriers like convenience and interaction
with retailers. It becomes difficult to identify those differences
because there are not many studies on online options in the lit-
erature on packaging-free systems.

4.4.3 | Drivers for Reusable Packaging Systems

Several factors influence consumer adoption of reusable pack-
aging systems, highlighting the shifting attitudes towards en-
vironmental sustainability and consciousness. Consumers who
value both aesthetics and space-saving efficiency will appreciate
an appealing and functional design that includes minimalist,
reusable and stackable containers [18]. Convenience and ease
of use are important to consumers, who want packaging that
protects product integrity during transportation and storage
[18]. Consumers who recognize the overconsumption of plastic
packaging and its negative impact [18] strongly value the envi-
ronmental value of packaging-free alternatives.
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Care for the environment and community drives consumers to-
wards packaging-free grocery retail, reflecting a desire to min-
imize environmental damage and support local economies [77].
The possibility of bringing their own containers and buying
products in measured quantities offers positive flexibility to some
consumers [77]. Likewise, the availability of locally sourced items
increases the appeal of packaging-free grocery stores to those who
value fresh, high-quality produce [77]. Financial incentives play
an important role in making reusable packaging more appealing
[19], and some examples found in the literature are long-term cost
savings, discounts or deposit systems.

Convenience is a frequent subject, with simple systems and
return options influencing consumer acceptance of reusable
packaging [19]. The desire to make environmentally conscious
choices drives the shift from single-use to reusable options,
which is aided by awareness of negative environmental conse-
quences [42]. This transition is also shaped by social norms and
positive emotions, emphasizing the importance of perceived
control over behaviour [42].

Drivers such as reducing food waste, improving food quality,
limiting waste and raising environmental awareness boost
proximity and loyalty to grocery stores [44]. The adoption
of reusable takeaway containers is driven by the versatility
of these containers across different kinds of food types, and
the hygienic dishwashing centres further facilitate their use
in some cases [14]. To facilitate the return of the packaging
to the dishwashing centres, there are alternatives such as al-
lowing the consumer to make a previous appointment to get
the container delivered instead of taking it themselves to the
dishwashing centres [14].

Overall, the motivations for consumers to use reusable pack-
aging include aesthetic appeal, convenience, environmental
concerns, financial incentives and social norms, among other
factors. According to most of the selected sources in the liter-
ature, environmental awareness is one of the main drivers for
decision-making.

4.4.4 | Tensions Between Barriers and Drivers

When it comes to analysing the factors that encourage or pre-
vent the adoption of packaging-free systems, certain factors
show roles as both barriers and drivers.

Whereas some users consider packaging-free systems to be user-
friendly and convenient for portion measuring [18], others find
them difficult to adapt to. Concerns about the efficacy of pack-
aging cleaning procedures can discourage some users, but for
others, it may act as an incentive to avoid maintenance responsi-
bilities and ensure hygiene [14].

Another conflict among the incentives and constraints is peer
pressure and social norms for using eco-friendly alternatives,
which can work as both a driver and a barrier for different
people [42]. According to the results of Keller et al. [42], em-
phasizing social norms can be an effective tool for motivating
change away from single use—in this case, single-use cups. And
for those consumers who have already chosen an alternative,

allowing them to integrate that alternative into their daily rou-
tines is more effective.

Another contradiction is the lack of trust in these services with
which they feel unfamiliar, but other users see it positively for
the reputation of the supermarket [36]. On the other hand, the
cost of products within these services also acts as a barrier and
an incentive, with some consumers emphasizing the initial in-
vestment and others focusing on long-term savings [14, 42].

This contradiction between barriers and drivers may be due to
the generalized categorization of different consumer groups
during the analysis of the results. Different consumer groups
may find different alternatives in the systems drivers or bar-
riers depending on their location, diet, income or household
situation. It may also be a reason why some consumers are
more likely to choose different types of packaging-free sys-
tems where they did not find certain barriers that they found
in other systems, such as having preferences for returnable
packaging to avoid the cleaning process, refilling to have
the ownership of the container or online alternatives for its
convenience.

4.4.5 | Willingness to Pay

The literature has extensively emphasized the impact of willing-
ness to pay and consumers’ awareness on their decision-making
process when choosing food packaging. Consumers’ economic
view of food packaging-free systems is influenced by several fac-
tors, including both barriers and possible benefits. Higher initial
costs [14, 42], perceived price disparities compared to conven-
tional retailers [21], uncertainties regarding cost allocation for
returning packaging [19] and upfront expenses for acquiring
parent dispensers in refill systems [19] are all barriers to the
adoption of packaging-free systems.

Despite these barriers, several studies provide insights into
how customers perceive alternative packaging options in
terms of cost. According to Griffith et al.'s research [53], bulk
purchase is considered a financially advantageous option,
potentially resulting in savings due to lower per-unit prices.
Hossain's findings, on the other hand, show that income
gaps might impair consumers' ability to obtain the cost sav-
ings associated with bulk purchases, emphasizing the role of
economic inequalities [78]. According to the study, quantity
discounts may compensate for product quality variations,
thus leading to underestimating consumption inequality.
Furthermore, the study found that middle- and upper-income
households are less likely to face budget constraints when it
comes to grocery spending.

Although the discussed studies do not explicitly focus on
packaging-free systems, they provide valuable insights into con-
sumer perceptions and economic aspects regarding packaging
alternatives. One study on consumer willingness to pay for pro-
environmental packages discovered that consumer familiarity
with such packages can influence their willingness to pay pre-
mium alternatives [37]. This shows that consumers who have be-
come used to purchasing eco-friendly packaging in their grocery
stores may be more willing to shift to packaging-free systems.
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Research findings also indicate that environmentally conscious
consumers are more inclined to pay a premium for eco-friendly
packaging alternatives, suggesting a potential economic motiva-
tion for adopting such systems [40].

4.4.6 | Consumer Awareness

According to many of the selected articles in the literature,
awareness among consumers is essential for promoting eco-
friendly packaging and reusable container usage. Those high-
light the importance of consumer understanding in their
packaging practices, also showing how awareness affects
package perceptions, influences willingness to pay for eco-
friendly solutions and fosters consumer loyalty to eco-friendly
alternatives.

According to Chan [51], educated customers are more willing
to choose eco-friendly packaging solutions. Similarly, Fernquist
et al. [38] highlight the importance of consumer awareness and
education in promoting more sustainable choices by emphasiz-
ing how consumer attitudes, perceived benefits and barriers are
key to the adoption of reusable containers.

Another example is the study conducted by Hermann et al.
[40], which looks at customers' willingness to pay for sustain-
able packaging, revealing that environmental concerns and
perceived benefits impact preferences. This highlights how cus-
tomer awareness and perception influence package decisions.
Furthermore, Louis et al. [44] suggest that packaging-free prod-
ucts can improve consumers’ perceived proximity to grocery
stores and that increased consumer awareness influences loy-
alty and long-term shopping habits.

In relation to household waste, a study in the United Kingdom
also highlights the importance of raising consumer aware-
ness and providing education for promoting sustainable waste
management practices, including the reduction of packaging
waste [79], as well as the literature review by Heidbreder et al.
[20] and the study by Kasza et al. [41], which emphasizes the
value of awareness in driving behaviour change and promoting
more sustainable packaging practices, particularly about plastic
packaging.

Consumer awareness and willingness to prioritize environ-
mental concerns in their purchasing decisions do not always
translate into sustainable choices in the realm of packaging
preferences [8]. Studies have revealed an intriguing disparity
between consumers' attitudes and behaviours. Although a sig-
nificant portion of consumers express concern for environmen-
tal issues, their primary driver in choosing packaging is often
package functionality and product protection. Consumers also
tend to place the responsibility for sustainable packaging on
manufacturers, without being willing to pay additional costs
themselves [8].

In conclusion, though awareness and willingness to purchase
eco-friendly packaging are relevant steps presented in many
of the selected articles in the literature, they alone may not be
sufficient to drive eco-friendly packaging choices. Barriers
like misconceptions, cost considerations and suspicions of

greenwashing can hinder the translation of environmental con-
cerns into action.

5 | Discussion and Conclusions

The food and the plastic waste from packaging emphasize the
need to optimize food packaging taking into account environ-
mental considerations. Packaging-free systems emerged as a po-
tential solution to reduce single-use packaging and its associated
environmental effects, aligning with government and interna-
tional efforts to combat these challenges. However, this review
has shown that the current state of research has several areas
to explore further. It offered an exploration of the multifaceted
aspects related to packaging-free systems. It provides insights
into environmental sustainability considerations, the concep-
tual frameworks employed in the field and how to broaden it.
Exploring the multiple types of packaging-free alternatives
provides a better understanding of the differences between sys-
tems and how different barriers and drivers influence consumer
choices revealing some contradictions within these systems. As
we move forward, addressing these research agenda can lead to
exploring in other directions the implementation of packaging-
free alternatives considering other new aspects.

This research has a few limitations that need to be considered.
First, the selection of the search engine is the main restriction.
Although the chosen database, Scopus, is known for its reli-
ability, solely relying on it to find academic articles and studies
might have prevented the inclusion of potentially relevant re-
search that is available in other databases. The selection of lit-
erature might have been influenced as a result of using Scopus.
To address this limitation, a snowballing approach was used,
uncovering additional relevant literature not necessarily inside
the Scopus database.

The period for data collection, which was limited to studies pub-
lished up until September 2023, is another restriction. This tem-
poral limitation implies that the review does not consider any
relevant studies or developments published after this date. As a
result, the accuracy and timeliness of the review's conclusions
might be impacted.

The last limitation of this study is the lack of standardized termi-
nology across packaging-free systems, which could lead to ambi-
guity and confusion. When attempting to compare and classify
different packaging systems, the lack of a common terminology
presents a challenge as terminology can vary between studies. A
common terminology needs to be developed to facilitate a more
effective discussion in this field.

Reviewing the included articles, we can conclude that the topic
is gaining traction, with the number of publications rising in re-
cent years. The geographical spread of authors seems to be in
line with where many of the papers on the intersection of pack-
aging, users and sustainability originate.

Contrasting this study to the extent literature, it should be
noted that previous papers either strongly focus on the en-
vironmental sustainability side, through LCAs (be it with
too limited system boundaries), or strongly focus on user
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behaviour (which could be classified as social sustainability).
Through the presented research agenda, a more holistic ap-
proach is argued for, integrating environmental assessment
and user behaviour within the wider system boundaries of the
household level.

Returning to the research questions, we may conclude that the
selected literature shows that choices made by consumers have
a significant impact on the environmentally sustainable perfor-
mance of packaging-free systems, but the variation in actual
consumer behaviour is ill-addressed. Then, the analysis pres-
ents the theoretical foundation used in the literature for under-
standing consumer interaction within packaging-free systems,
with the two primary theories existing in the literature being
the TPB and PT. Finally, the barriers and motivations found in
the literature revealed financial considerations, inconvenience,
hygiene concerns, restricted choice and social reasons, among
others, presenting some tensions between certain barriers and
drivers.

The main contribution of this research is the articulation of a re-
search agenda aimed to outline key areas for future exploration.
The identified research points are presented in the next sec-
tion and offer novel perspectives including refining consumer
household classification within consumer behaviour analysis,
looking into consumer behaviour and environmental impact
when purchasing groceries online, investigating the dynamics
of packaging-free systems in combination with traditional shop-
ping, considering the potential triangulation of environmental
assessments with consumer behaviour, broadening the theoret-
ical framework and looking into the study of different types of
packaging-free systems. At the same time, this research offers
an overview of current systems and extends the knowledge
gathered in previous literature reviews in the area of reusable
packaging.

Building upon these research directions, considering a switch
to logistical systems based on refillable packaging could rep-
resent a significant shift in the current landscape. Evaluating
its sustainability benefits requires analysing realistic future
scenarios alongside current practices. This paper particularly
emphasizes the importance of user behaviour in these refill
scenarios to ensure their feasibility and practicality. It should
be acknowledged that the landscape for single-use packaging
is also likely to evolve, with possibilities such as further light-
weighting of designs or modifications in testing standards like
ISTA/ASTM/ISO. However, these potential developments in
single-use packaging are beyond the current scope of this lit-
erature review.

As another way to offer an overview of this research, a SWOT
analysis is presented as a tool for summarizing the under-
standing and future possibilities of packaging-free systems.
This analysis involves the systems' strengths, weaknesses,
opportunities and threats helping stakeholders identify signif-
icant opportunities for innovation, improvement and growth
by visualizing the landscape of packaging-free designs. The
SWOT analysis provides a picture of the current understand-
ing but also prepares the path for future sustainable practices
of packaging-free projects. In Table 4, we can see the result of
this analysis.

6 | Research Agenda

Through this integrative literature review, several research
areas that need further research and exploration have come to
light. These areas allow us to outline a research agenda for fu-
ture research that aims to bridge these explored areas together
and get a broader understanding of the packaging-free alterna-
tives. This agenda is composed of the following points:

1. Lack of consumer classification: The current collection of re-
search frequently misses a full classification of households
when examining their preferences for alternative packaging-
free methods. Although age and gender categories have been
widely used, there is a gap when considering other catego-
rizations such as family structure, dietary preferences or
geographic region. These unexplored classifications could
provide useful insights into multiple consumer behaviours,
revealing unique barriers and drivers specific to each group.
This gap goes in line with Popovic et al.'s [28] research con-
clusions, which could clarify and justify some aspects of
consumer adoption of packaging-free systems, thereby im-
proving our understanding of the challenges and drivers in-
volved in implementing them into daily routines.

2. Need for a holistic grocery analysis: The research area iden-
tified in the literature is the limit of a holistic analysis of
shopping scenarios when looking at consumer grocery hab-
its. Most studies examining packaging-free systems focus
primarily on consumer behaviour and attitudes when using
such systems. However, there is a huge study gap in terms
of a more holistic exploration of consumer behaviour that
considers the combination of packaging-free and traditional
buying patterns. Realistic scenarios recognize that not all
items at the moment have packaging-free alternatives and
that implementing packaging-free alternatives in certain
types of products is not necessarily the most environmentally
sustainable decision. Exploring user behaviours within the
context of these integrated shopping systems can provide a
deeper comprehension of the issues that customers confront
when implementing packaging-free options into their gro-
cery shopping routines. This, consequently, can help shape
the design of systems that allow for the smooth integration of
packaging-free choices.

3. Triangulation of environmental assessment with consumer
behaviours: When considering environmental analysis in
the context of packaging, the emphasis has been on assess-
ing the product's environmental impact through quantitative
methods, frequently overlooking the factor of consumer be-
haviour. We can better determine whether packaging cre-
ated to encourage environmentally sustainable behaviours
is successfully achieving its intended goals by broadening
our perspective to include the environmental quantitative as-
sessments of different consumer decisions and practices and
merging it with qualitative data usually collected concerning
consumer behaviour.

4. Lack of exploration of online packaging-free services:
Packaging-free digital systems offer a different consumer in-
teraction, with possible benefits such as convenience and the
elimination of technical barriers associated with in-store sys-
tems (e.g. packaging refilling or pre-preparation). The existing
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TABLE 4 | Swot analysis of packaging-free services.

Strengths

Weaknesses

Possible reduction in waste, resource usage and
emissions

Consumer loyalty after making the first packaging
investment

Diverse options like returnable and refillable containers

Promoting awareness of singles use and possible more
sustainable practices

Flexibility in quantity and choices in refill stations

Aesthetic appeal and convenience for some consumer
groups

Insufficient evidence on the sustainability of
consumer behaviours in those services

Accessibility of the systems in cities and supermarkets

Higher initial costs and perceived price disparities

Perceived inconvenience and hygiene concerns

A lack of common terminology across systems leads to confusion

Technical barriers in systems, such as dispenser failures

Limited product choices and fewer options

Limited potential for further innovation and marketing
differentiation once a system is in place

Opportunities

Threats

Integrating packaging-free alternatives in current
supermarkets as an alternative to packed products

Exploration of new online models for ordering and
delivering

Partnerships with local businesses

Governments are supporting initiatives to promote
reducing single-use products through policies and
regulations

Geographical expansion to reach new areas where these
systems have not been implemented

Increased electrification and advances in autonomous
vehicles for delivery systems

Increased demand for sustainable alternatives

Consumer resistance to change can lead to habits
and preferences for conventional packaging
Misconceptions and greenwashing, overcoming
consumer doubts and misinformation

Potential food-safety incidents that impact
public perception of pack-free systems

Social pressures and norms that may discourage
consumers from adopting packaging-free options

literature, however, frequently overlooks the user perspective
on these online services. Studying consumer perceptions,
preferences and barriers to online packaging-free alternatives
can provide relevant insights into why some consumers prefer
these options over in-store experiences, as well as shed light
on the specific challenges and benefits associated with this
shopping model. Moreover, reflecting on the food manage-
ment practices and expiration dates when consumers do not
select their groceries adds another layer of complexity to the
analysis considering potential food losses challenges.

5. A broader application of the theoretical framework employed
in the literature: Although the literature has predominantly
used the TPB and PT to study consumer behaviours and per-
ceptions in grocery habits and packaging-free systems, there
is a clear possibility for adopting AT to broaden these per-
spectives. AT is another lens in the area of environmentally
sustainable interventions that can be used to analyse con-
sumer doings, enabling to finding of tensions and contradic-
tions between the artefact and the user in a set context [74].
By incorporating AT, this research area can gain a broader
perspective that extends beyond individual attitudes and so-
cial practices, looking into the complexity of how consumers
engage in environmentally sustainable behaviours within

complex systems [74]. Broadening the theoretical frame-
work can lead to exploring the field in a more comprehen-
sive examination of the dynamics in packaging-free systems
contributing to a more solid understanding of sustainable
grocery habits and creating effective intervention strategies.

6. Exploring repurpose packaging and mobile refill stations:
Compared to packaging-free systems in-store, mobile re-
fill stations have not been fully explored in the literature,
which suggests that there is room for new insights and be-
haviour exploration. In the same way, repurposing packag-
ing when shopping in packaging-free systems has not been
strongly developed in the literature, and this could lead to
different environmentally friendly implications when im-
plementing packaging-free systems. Examining a wide
range of packaging-free alternatives enables comparisons
and a deeper comprehension of current and future grocery
packaging-free trends.

The authors intend to focus on packaging-free systems in future
research and to seek a deeper understanding of multiple of the
points presented in this research agenda to gain a better compre-
hension of sustainable grocery habits and consumer preferences
in this field.
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