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Abstract

Circular consumption in the agri-food sector is gaining attention due to its potential to address
sustainability challenges in food systems. Applying circular economy principles to agri-food
consumption aims to maximize resource efficiency, minimize waste, and enhance overall
sustainability. Present study systematically reviews and maps the existing literature on consumer
studies within the context of circular economy in the agri-food sector. By examining key themes,
topics, and areas of focus, this review provides a comprehensive understanding of how consumer
behavior, attitudes, and engagement with circular practices have been studied in the agri-food
domain. This review employed bibliometric, network, and content analyses presenting the results
of a literature review that summarizes and discusses insights from 160 articles for bibliometric and
analyses, and 58 articles for content analysis. The analysis highlights current research gaps,
including the need for more systemic approaches to understand circularity across the entire food
supply chain and deeper insights into consumer behavior on circular consumption. The findings
contribute to both academia and practice by proposing strategic directions for future research and
practical interventions, which are essential for informing policymakers and businesses in fostering
sustainable consumption patterns. This work ultimately aims to support the transition towards
sustainable food systems by addressing critical knowledge gaps in consumer engagement with
circular economy practices.

Keywords: Circular economy, Sustainability; Food waste; Sustainable Consumption; Consumer
behavior, Systematic Review

Abbreviations: Circular Economy (CE), Sustainable Development Goals (SDGs), Keywords-Plus (ID), Intrinsic
Factor (IF), Extrinsic Factor (EF)

Introduction

Society has historically tried to support a progressive development of its organization, trying to
adapt economic systems to the needs of its citizens (Midley, 1995). The past century has been
characterized by a productivist approach to the food sector, aimed at ensuring food on consumers'
tables (Fonte, 1998). Policies supporting the agri-food sector bear witness to this, e.g. the Common
Agricultural Policy, which in the early part of its history strongly supported the production aspect
of the sector (Feindt, 2018). In recent years, especially since the 2000s, a new environmental and
social sensibility has begun to call for a paradigm shift to overcome an approach considered old-
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fashioned and veer towards a post-productivist one (Ilbery & Bowler, 1998), which over time has
inspired various paths, such as a sustainable, circular path and policies increasingly attentive to
externalities. Due to the negativities arising from climate change, global warming, epidemics
(Covid-19), population increases and ongoing political problems, the current global food system
has reached a point of concern for our future (Paudel et al., 2023). On the other hand, the present
global food system exacerbates environmental degradation, including land degradation,
biodiversity loss, freshwater depletion, and pollution of water and terrestrial ecosystems,
amplifying the challenges posed by climate change and other global crises (Gomiero, 2016). The
transition to sustainable systems has been clamored for by various challenges, from the 2015 Paris
Agreement to the recent COP28 in Dubai (2023) and the agreement on accelerating the ecological
transition of the G7 in Turin (2024). Importantly, how much further can the linearity of production
and consumption exacerbate environmental adversities? Therefore, the global food system must
transition to a sustainable economic structure, which includes adjustments in production,
processing, distribution, retailing, and consumption (Borsellino et al., 2020; Keesstra et al., 2023;
Spaargaren et al., 2011). At this juncture, a system that is currently being discussed by all
stakeholders and could be considered a game-changer in reshaping our existing system in the near
future: The Circular Economy.

In this context, according to a report that was prepared for OECD/EC (Ekins et al., 2020), the
concept of the circular economy encompasses two main aspects: “the first pertains to the movement
of materials within an economy, while the second focuses on contemplating the economic
circumstances that could facilitate such material flow” (Ekins et al., 2020). Transitioning to this
model is among Europe's top priorities as it works towards meeting its commitments under the
United Nations 2030 Sustainable Development Agenda and the Paris Agreement. While the exact
origins of the term 'circular economy' remain uncertain, its principles have roots in various
historical concepts and theories. In this regard, those ideas trace back to the beginnings of the
contemporary environmental movement in the 1960s and 1970s (Ekins et al., 2020). In the mid-
1960s, Spilhaus (1966: p. 488) wrote about the ideal economic system, advocating for complete
closure where all water used in production should be purified and reused, and all waste should be
recycled as a resource for producing more goods. As we entered the 1990s, Frosch and Gallopoulos
(1989: p. 144) advocated for a transition to what they believed to be a more integrated model,
although they did not explicitly use the term "circular economy". They proposed a shift towards an
industrial ecosystem model they considered more interconnected. In this novel approach, the
efficient utilization of energy and materials is prioritized, waste production is reduced to a
minimum, and the effluents from one manufacturing process are repurposed as raw materials for
subsequent processes (Frosch & Gallopoulos, 1989). It promotes a sustainable and interlinked system
wherein resources are used efficiently, waste is minimized, and the outputs of one process feed into
the inputs of another, fostering a more circular and environmentally conscious industrial ecosystem
(Mhatre et al., 2021; Wagh et al., 2024). Thus, the motto has been moved to ‘The industrial
ecosystem would function as an analogue of biological ecosystems’ from their perspective (Frosch
& Gallopoulos, 1989). It is evident that the CE, defined in various ways over time, has reached a
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critical stage in the shift from a linear to a circular system. In brief, the concept is understood
differently by various stakeholders. For this study, we adopt the widely recognized definition
(Geissdoerfer et al., 2017; Schut et al., 2015) from the literature provided by the Ellen MacArthur
Foundation (EMF), which describes a circular economy as “an industrial system that is restorative
or regenerative by intention and design,” aligning well with the current discussion (2013: p.7). It
replaces the concept of 'end-of-life' with restoration, moves toward the use of renewable energy
sources, eliminates the use of harmful substances that prevent reuse, and strives to reduce waste by
means of improved design of materials, products, systems, and, within this framework, business
models (EMF, 2013).

On the political front, today, specific measures and legislative proposals have been prepared for the
transition to a united system encompassing production and consumption, in line with the
Sustainable Development Goals (SDGs) (Goal 12) formulated by the United Nations and the
Circular Economy Action Plan published by the European Union (Dantas et al., 2021; Milios,
2018). Also, by the adoption of ‘Farm-to-fork strategy’ an acceleration was aimed “in the transition
towards a circular and sustainable food system introducing a set of strategies, such as ensuring
sufficient, affordable food within planetary limits, reducing the use of pesticides, fertilizers, and
antimicrobials, and increasing the area dedicated to organic farming” (Patti, 2023). Hence, this
transition is no longer just a goal but has started to be implemented with support for all stakeholders
in many industries such as textile and apparel, automotive, electronics etc. (Deviatkin et al., 2022;
Khairul Akter et al., 2022; Patel & Singh, 2023). However, when it comes to the agri-food industry and
its products, CE implementations are harder (Hamam et al., 2022) compared to the other industries
and different measurements and legislations are needed.

In terms of consumption, transitioning to a circular economy can provide solutions to various issues
related to environmental sustainability, food security, and more efficient utilization of resources
(Boon & Anuga, 2020; Yang et al., 2023). While acknowledging that both the production and
consumption of food contribute significantly to major environmental issues like greenhouse gas
emissions, water pollution, and biodiversity loss (Annunziata et al., 2019), consumers have been
recognized as crucial actors in fostering sustainable development (Annunziata et al., 2019; De
Bernardi et al., 2023). In the framework of the circular economy, consumers have a significant
involvement in the supply chain, particularly participating in product acquisition and ensuring
adherence to sustainable practices (Shevchenko et al., 2023). Despite the extensive focus on the
concept and approach of the circular economy, the notions of circular consumption and the circular
consumer have been notably underexplored and often overlooked in the literature. While it is
crucial to establish a common concept from a technical and industrial perspective, the long-term
success of the envisioned system ultimately depends on its implementation, specifically by the
consumer. Therefore, to ensure that the circular economy—which is believed to positively impact
'humanity, the planet, and welfare' in the long run (Calisto Friant et al., 2020) —is successful, it is
imperative to intensify research on consumption of agri-food products and the agri-food consumer.
This will enable current society to better comprehend this transition, which will be passed down to
future generations. As do Canto et al., (2021) highlights, food products, predominantly made from
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biodegradable materials that can safely return to the environment in what is often referred to as the
'biological cycle,' differ from durable goods as they cannot be ‘leased, rented, renewed, repaired,
upgraded, or reused’ in the same way, making them less amenable to "servitization" (Borrello et
al., 2020).

In the light of information given, this study will ask that as a research question “What is the scope
and focus of existing consumer studies on circular economy with a focus on the agri-food
products?’ with the objective of systematically reviewing and mapping the existing literature on
consumer studies related to circular consumption in the agri-food sector, identifying the key
themes, topics, and areas of focus. This will provide a comprehensive understanding of how
consumer behavior, attitudes, and engagement with circular practices have been studied within the
context of the agri-food system, helping to clarify the breadth and current direction of research in
this domain. The significance of exploring the scope and focus of existing consumer studies on
circular economy in the agri-food sector lies in its potential to provide a foundational understanding
of the current state of research in this emerging field. Consumers have a key role in the success of
circular economy, particularly in agri-food, where their behaviors and decisions influence the
demand for sustainable practices such as waste reduction, reuse, and sustainable purchasing.
Mapping the literature on consumer engagement with circular practices is crucial for identifying
research gaps, including underexplored aspects of consumer behavior, attitudes, and motivations.
This understanding can help guide future research agendas, ensuring that upcoming studies address
critical knowledge gaps and contribute to the advancement of sustainable consumption practices.
Moreover, insights gained from existing studies can inform policymakers and businesses, aiding
the development of effective consumer engagement strategies and interventions. Given the central
role of the agri-food sector in addressing global sustainability challenges, assessing the state of
consumer studies is vital to designing policies and practices that support the transition toward
sustainable food systems.

Following the outline research question and objective, the study aims to address two key gaps;

1) Need for Systemic Analysis: While the circular economy is increasingly discussed in other
sectors, applying it holistically to the food consumption is relatively underexplored. More
research is needed to map the entire food supply chain to understand where circularity can
be integrated at each stage (production, distribution, consumption).

2) Consumer Behavior and Circularity: There’s a need for deeper studies into how consumers
engage with circular food practices, including waste minimization, buying sustainably,
reducing food loss at the household level, and etc. Understanding these behaviors could
provide insights into fostering more widespread adoption.

Theoretical Background

Circular consumption is gaining increasing attention to promote sustainability and address
environmental challenges (Sauvé et al., 2016). The approach, a core principle of the circular
economy model, seeks to reduce waste and optimize resource usage (Velenturf & Purnell, 2021).
However, since the concept is still in its early stages, it lacks a widely accepted description,
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although it can now be articulated using the principles of the circular economy concept. Briefly,
circular consumption, as part of the circular economy, is characterized by its regenerative nature,
focus on reducing resource consumption, and the aim of achieving sustainable development
(Scheel et al., 2020). In this sense, circular economy principles can be integrated into daily food
consumption and diet through various approaches. van Selm et al. (2022) underscored the
opportunity of applying circularity principles in animal farming to diminish greenhouse gas
emissions and land utilization, stressing the necessity for shifts in dietary habits like those
advocated by the EAT-Lancet diet. Moreover, Bentivoglio et al. (2022) highlighted the opportunity
for waste valorization in the agri-food industry to adhere to circular economy principles, suggesting
the prospect of transitioning towards circularity by repurposing waste. Additionally, Shaw et al.
(2022) examined the concept of circular multi-trophic food production systems, which integrate
the cultivation of plants, insect larvae, and fish, emphasizing the importance of sustainable
nutritional resources. Mammi et al. (2022) also emphasized the possibility of utilizing former
foodstuff products to feed animals within a circular economy framework, suggesting the value of
this method in conserving natural resources and minimizing food waste. Trewern et al., (2022)
stressed the significance of altering consumer behavior to enhance nutrition and sustainability in
food systems, highlighting the necessity for behavioral interventions to align with circular
consumption principles. Furthermore, in the study conducted by Henao-Hincapié et al. (2024)
found out that Colombian consumers exhibit a particularly positive inclination towards circular
economy practices, with over half demonstrating strong adoption tendencies, especially in efforts
to minimize food waste, while a significant portion also embraced reducing disposable products
like plastic bags. These references collectively indicate that incorporating circular economy
principles into everyday food consumption and dietary habits requires reconsidering dietary
patterns, repurposing food waste, incorporating sustainable nutritional sources, and fostering
changes in consumer behavior to embrace circularity.

In the literature, limited studies have explored the significance of consumer involvement in
advancing a CE (Gomes et al., 2022; Mostaghel & Chirumalla, 2021; Ratner et al., 2021; Testa et
al., 2020; Wastling et al., 2018). By acknowledging the significance of consumers in shaping a
circular economy (CE), this study is conducted to understand what has been accomplished in
consumer research literature, what findings have been revealed by existing studies, and what gaps
still exist in the literature. To the best of our understanding, while there exists a considerable body
of literature addressing production and waste management, there is a noticeable scarcity of studies
examining consumer behaviors regarding the implementation of circular economy principles in
their daily consumption habits, their perceptions of the CE within food systems, and the degree to
which they embrace it. Therefore, this study aims to explore the breadth of the current literature,
including key themes, topics, and the nature of consumer-related studies in circular economy with
a focus on agri-food products in the industry.

Material and Method

Semi-systematic reviews prove valuable in comprehending intricate domains and addressing
expansive subjects encompassing diverse study types; yielding outcomes such as thematic insights
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in literature, research priorities, and conceptual frameworks (Garg et al., 2022). As stated by
Snyder, (2019), conducting a semi-systematic review can prove beneficial in identifying patterns
and theoretical viewpoints, thereby facilitating the construction of a theoretical framework.
Moreover, Snyder suggests employing a semi-systematic methodology that allows for the
integration of various sampling methods (systematic or non-systematic) and analysis and
evaluation techniques (qualitative or quantitative). It plays a vital function in advancing
understanding, guiding practical applications and policies, and encouraging evidence-based
decision-making across diverse fields of research and practice, particularly when the intricacy of a
subject limits the suitability of quantitative meta-analysis (Garg et al., 2022; Hammersley, 2001;
Intindola et al., 2017). To promote transparency in our research methodology, the guideline that is
defined by Tranfield et al. (2003) was adhered, which involved segmenting the process into three
phases: “planning the review, conducting the review, reporting and dissemination”.

Stage I: Planning the Review

The review was planned according to the review protocol shown in Table 1. The protocol adopted
a flexible strategy, clearly stating the research objectives beforehand while remaining receptive to
adjustments throughout the study (Tranfield, Denyer, & Smart, 2003).

Table 1: Protocol of the Research

Step Description

Question  of
Research

the

What is the scope and focus of existing consumer studies on circular economy for

the agri-food products?

Search strategy

Scopus: (TITLE-ABS-
KEY (circular) AND TITLE-ABS-
KEY (consumption) AND TITLE-
ABS-

KEY (food)) AND PUBYEAR > 2014

AND PUBYEAR < 2025 AND (LIMIT
-TO (SUBJAREA, "envi") OR LIMIT-
TO (SUBJAREA, "soci") OR LIMIT-
TO (SUBJAREA, "busi") OR LIMIT-
TO (SUBJAREA, "econ") OR LIMIT-
TO (SUBJAREA, "mult")) AND (LIMI
T-TO (DOCTYPE, "ar") OR LIMIT-
TO (DOCTYPE, "re")) AND (LIMIT-
TO (LANGUAGE, "English"))

Web of Science: Results for circular
(All Fields) AND consumption (All
Fields) AND food (All Fields) and
Environmental Sciences or Green
Sustainable Science Technology or
Environmental Studies or Food Science
Technology or Management or Social
Sciences Interdisciplinary or
Development Studies or Business
Finance or Agriculture
Multidisciplinary or Agricultural
Economics Policy or Economics or
Agronomy or Business or Urban
Studies or Ethics or Cultural Studies or
Sociology or Behavioral Sciences or
Social Issues (Web of Science
Categories) and Environmental




Sciences Ecology or Agriculture or
Business Economics or Social Sciences
Other Topics or Cultural Studies or
Social Issues or Behavioral Sciences or
Sociology or Urban Studies (Research
Areas) and Article or Review Article or
Early Access (Document Types)

Inclusion criteria

Peer-reviewed journals

Language: English

Exclusion criteria Repeated papers

Papers fail to cover at least one of the subjects of interest

Data analysis Bibliometric analysis

Network analysis

Content analysis

Expected outcomes | A snapshot of the literature on circular consumption:

Literature overview

Prospective research directions

215

216

217
218
219
220
221
222
223
224
225
226
227
228
229
230

231
232

Stage II: Conducting the Review

This phase sought to conduct a thorough and fair inquiry, culminating in a complete collection of
papers for examination (do Canto et al., 2021). In this regard, the study selection process began in
February 2024 with a search for documents in two databases: Scopus and Web of Science. Three
different strings have been determined based on the defined research questions and objective of the
study (see in Table 1); (1) circular, to observe studies conducted within the scope of circular
economy; (2) consumption, to understand how consumers apply circular economy principles to
their consumption habits and to gauge their readiness for this change (Raimondo et al., 2024); (3)
food, as our focus is on food products consumption, and agri-food sector. First, the search was run
simultaneously in the title, keywords, and abstract. Nevertheless, it was necessary to modify filters
and criteria for each database because of differences in their search functionalities (see in Table 1).
For being ensure of the evaluation of the papers, peer-reviewed sources were prioritized. Extraction
was confined to documents authored in English. Book chapters and books were excluded, thereby
focusing solely on journal articles, reviews, and conference papers for analysis. Additionally,
extraction was constrained to subject areas, delineated in Table 1.

After conducting the research, we structured the data (illustrated in Figure 1) in accordance with
Snyder (2019) third methodology. Conversely, given the current relevance of the topic, no temporal




233
234
235
236

237

238
239

240
241
242
243

restrictions have been imposed. Later, the copied articles in the databases were removed. Following
adherence to all steps outlined in the PRISMA approach, articles failing to meet the inclusion and
exclusion criteria were excluded (do Canto et al., 2021), culminating in a final sample comprising
160 articles.

Figure 1: Document selection strategy based on the PRISMA approach

)
_§ Records removed before
§ Records identified from*: screening:
= Scopus (n =476) > Duplicate records removed
‘g Web of Science (n =629) (n =267)

)
p \ 4
Records screened > Records excluded
(n =838) (n =376)
4
Reports sought for retrieval Reports not retrieved
> (n =462) ’ (n =302)
=
@
o
A v
Reports assessed for eligibility
(n =160)
Reports that are used in
. | content analysis
7| (n=58)
N—/
)
- Studies included in review for
8 bibliometric and network
% analyses
£ (n =160)

Source: Own elaboration
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Stage I11: Reporting and Dissemination Results

At this phase, the chosen studies were synthesized, and the content was simplified (Tranfield et al.,
2003). Then, bibliometric, network and content analysis of the studies were performed to bring
together and summarize the findings and the study was concluded by including the results.

Bibliometric, Network, and Content Analyzes

As mentioned earlier, bibliometric, network, and content analyses have been conducted for the
study. Starting with bibliometric analysis, it has become increasingly popular across various
research fields (Donthu et al., 2021). Bibliometric analysis serves as a foundational tool for
mapping the landscape of research subject. It allows for the identification of key trends, influential
authors, and the evolution of research themes over time. The increasing importance of bibliometric
analysis in research is not a temporary fashion; rather, it reflects its success in (1) handling massive
amounts of scientific data and (2) producing considerable research impact (Zhang et al., 2023). The
approach of the bibliometric analysis not only quantifies the volume of research but also elucidates
the geographical distribution of studies (Scala et al., 2024). For this study, after exclusion, the
primary details concerning the bibliographic data frame included the number of documents,
keyword plus (ID), annual paper rates, most prolific authors, prominent journals, and top countries
by document count (Cobo et al., 2011). Intrinsic elements allow for objective measurement of
quality by imbuing the product with functionality and linking to its physical aspects. Such insights
are critical to understanding the context in which the topic under study was developed and
implemented.

On the other hand, network metrics can enhance bibliometric analysis by illuminating the
significance of research constituents like authors, institutions, and countries, which may not always
be apparent through publications or citations alone (Donthu et al., 2021). In the analysis, the
common practices involve assessing network metrics, clustering, and visualization (Tamala et al.,
2022). This methodology can uncover collaborative patterns and thematic clusters within the
literature. For example, the interconnectedness of circular economy concepts with sustainability
practices in the agri-food sector has been documented, indicating a growing recognition of the need
for integrated approaches to address environmental challenges (Chiaraluce et al., 2021; Stewart &
Niero, 2018). To conduct the network analysis, the most pertinent index keywords within the
database under examination were identified. Keywords are designated to facilitate the retrieval of
documents pertaining to Scopus and package within the software. By visualizing these networks,
researchers can identify gaps in the literature and potential areas for future inquiry, particularly
regarding consumer behavior and engagement with circular practices. Both bibliometric and
network analyses were run by using VOSviewer 1.6.20 software. The co-occurrence analysis of
index keywords was conducted using the full counting method, where each co-occurrence carries
equal weight, and their relevance was assessed based on the frequency of their occurrence together
in documents (Agnusdei et al., 2021). 547 keywords were determined and among these, those used
at least twice were selected. Moreover, irrelevant keywords were eleminated, and a minimum of
seven keywords was established for each cluster. In the network visualization, 40 keywords were
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depicted, with circle size indicating keyword weight, lines representing connections between
words, thicker lines denoting stronger connections, and various colors indicating indicating distinct
research clusters to which the keywords belong (Donthu et al., 2021).

Content analysis further enriches the review by providing a qualitative assessment of the themes
and narratives present in the literature. At the present study it allows for an in-depth exploration of
how circular consumption is framed within consumer studies, including the motivations and
barriers faced by consumers in adopting circular practices. Moreover, the content analysis can
highlight the role of regulatory frameworks and corporate strategies in shaping consumer behavior
(Falkenberg et al., 2023). In this regard, one classification criteria, which divides studies into two
categories, was used. These categories are (see Figure 2);

o Intrinsic factors: Intrinsic factors (IF) enable the objective assessment of quality by imbuing
the good with functionality and relating to its tangible characteristics (Breci¢ et al., 2017).
According to Olson & Jacoby (1972), “intrinsic attributes are unique for every product,
disappear when consumed, and cannot be changed without altering the product's nature.”
In this sense, the intrinsic factors are consumers’ underlying motivations or urges. It
generally includes consumers’ attitude, belief and perception, physiological factors such as
such as self-construal and emotional responses, and ethical values (Badgaiyan & Verma,
2014; Zinkhan & Braunsberger, 2004).

e Extrinsic factors: Extrinsic factors (EF), while not physically part of the product, are closely
associated with it and should be considered in evaluating its characteristics (Breci¢ et al.,
2017). Extrinsic factors generally include price, brand name, packaging, availability,
product promotion (Rao & Monroe, 1989), as well as broader cues such as the country of
origin (Erickson et al., 1984).

Figure 2: Examples of intrinsic and extrinsic factors effecting consumption behavior

Intrinsic (Individual) Factors Extrinsic (Situational) Factors

Habits & Past behavior Subjective/social norms & reference groups

Perceived effectiveness (i.e., the extent to Environmental structures and services
which consumption can make a difference

in the overall problem) Local environmental involvement and
consumer exposure to environmental

messages

Perceived behavioral control (i.e.,

perceived capacity to perform a behavior) Regulatory laws

Source: Own elaboration based on Joshi & Rahman (2015)
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Every document that comprised the content analysis sample was thoroughly evaluated using the
two aforementioned criteria to demonstrate how the elements influencing consumption were
shaped in the current study on the transition to circular consumption.

In summary, the integration of bibliometric, network, and content analyses provides a robust
methodological framework for addressing the research question. Each method contributes to a
nuanced understanding of the existing literature on circular consumption in the agri-food sector,
revealing key trends, relationships, and thematic insights that inform future research directions.

Results

Bibliometric Analysis

Numerous examinations have been conducted on the identities of articles, which fall within the
scope of bibliometric analysis. In this stage, our initial examination focused on determining the
rates of article publications on circular consumption by years, as this analysis can help demonstrate
the need for prioritizing funding and support for research areas to institutions, funding agencies,
and policymakers. As seen in Figure 3, which illustrates annual scientific output, the number of
documents published between 2016 and 2024 has increased by 27.5%. It should be particularly
noted that there was no study that met the criteria of the research before 2016, a potential reason
could be that the first Action Plan prepared by the European Union for the transition to a Circular
Economy was published in 2015. Considering this fact, the percentage rate comparison was made
based on 2023 because 2024 is still ongoing and the interest in the field confirms the ever-
increasing scientific interest, with 13 studies (according to the criteria used for the present study)
already published in the first half of the year

Figure 3: Annual scientific output, the number of documents published covering the research
field of circular consumption

44
32
30
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....... )
9 ...........
! A Geeereet
2016 2017 2018 2019 2020 2021 2022 2023 2024
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Table 2 highlights the top five journals with the top numbers of published articles within the
researched subject. The journals with the most published documents on circular consumption,
particularly focusing on food, are Sustainability with 26 publications and the Journal of Cleaner
Production with 18. Table 2 also provides data regarding the quality of these journals, such as their
Impact Factor (IF) for the year 2022 and their highest indexing category ranking. All five top
journals are all situated in the first quartile (Q1) according to the Scimago Journal Rank (SJR),
which gives weights to bibliographic citations based on journal relevance, therefore emphasizing
citations from more relevant journals over those from less significant ones (Vogel et al., 2017).

Table 2: Top 5 most prominent journals based on the number of published articles

Journals Number of | Publisher | Best | Imp¥i
Documents Rank | Factor
Sustainability (Switzerland) 26 MDPI | QI 397
Journal of Cleaner Production 18 Elsevier Ql 1844
Sustainable Production and Consumption 13 Elsevier Ql 12.1
Frontiers in Sustainable Food Systems 5 Frontiers | Q1 431
Resources Conservation and Recycling 5 Elsevier Ql 13%26

One the other hand, table 3 expresses the five authors by their highest productivity in terms of
published papers in the studied research subject, along with their productivity metrics, including
the i-10 and H-index. The index of H is an author-level metric that measures both the citation and
productivity impact of an individual's publications. It is based on the researcher's list of the
documents that are most frequently cited in descending order, as well as the number of times these
papers have been cited in other publications (Carpenter et al., 2014). The i-10 index also signifies
the number of articles by authors, each of those has garnered a minimum of 10 citations. These
indices are widely recognized and commonly utilized in the scientific community for evaluating
research and offering a more precise depiction of scholarly engagement (Delgado-Lépez-Cézar &
Cabezas-Clavijo, 2013).

Table 3: Top 5 most prolific authors identified by the number of articles published in the
investigated research field

Author Affiliation Number of h- i-10
Documents | index | index
Caracciolo, F. University of Naples - Federico II (Italy) 3 36 84
Sijtsema, S. J. Wageningen University & Research 3 24 38
(Netherland)
Pascucci, S. University of Exeter (UK) 3 38 67
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Hans, D. Wageningen University & Research 3 29 50
(Netherland)
Hamam, M. University of Catania (Italy) 3 7 6

As seen in Table 4, the majority of the papers were written by researchers affiliated with Italian
universities. Other countries with a large number of released papers in the investigated study topic
are the United Kingdom and the Netherlands, respectively. Thus, it is possible to be said that
European countries, beyond USA, are the leading ones that shape the improvement of the subject.

Table 4: Top 5 most productive countries based on the number of published documents

Country Number of Documents
Italy 21
UK 17
Netherlands 11
USA 8
France 8
Network Analysis

An examination was conducted on 547 keywords extracted from the documents, followed by a
tally of index keyword occurrences to determine frequency, and establish a ranking. As depicted in
Table 5, outlining the top five ID, "Circular Economy" emerges as the most prevalent keyword,
appearing 107 times. This was followed by ‘Sustainability’ with 31 words. The ranking includes
many keywords that refer to food waste (“Food Waste”, “Waste Management”, “Zero Waste”, and
“Food Losses and Waste”), demonstrating the key role this concept plays in circular consumption
practices. Indeed, the reduction and the valorization of food waste represents one of the most
pivotal roles within circular consumption, serving to optimize resource utilization, minimize
environmental impact, and foster sustainable practices throughout the food supply chain (Pércsi et
al., 2023). Also, ‘Sustainable Consumption’ is among the most used words. Indeed, both
sustainable food consumption and circular food consumption are essential elements in the shift
toward environmentally sound and ethically responsible food systems (Jurgilevich et al., 2016).
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Table 5: Top five most frequent index keywords in the analyzed research field

Keywords-Plus (ID) No. occurrence
Circular economy 107
Sustainability 31
Food waste 27
Sustainable consumption 15
Consumer behavior 12

Figure 4 depicts a network representation of keyword co-occurrence from 2016 to 2024, focusing
on keywords that are present in at least two documents. The closeness and thickness of the
connecting lines between two keywords signify their frequency of co-occurrence, while the size of
the node reflects how frequently it appears as a keyword (Yuan et al., 2022).

14



405

406

407
408
409

410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425

Figure 4: Network visualization of keyword co-occurrence analysis
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The network analysis identifies three clusters of interconnected topics: Circular and sustainable
consumption (red cluster), Circular economy strategies (blue cluster), Sustainability of agri-food
sectors (green cluster).

Red cluster, named “circular and sustainable consumption” (22 items), refers to studies in which
the consumption was analyzed under several aspects. Most of the keywords obtained from the
articles selected for the study are included in this cluster. The reason why the cluster is named this
way is that the keywords encapsulate the interconnectedness of circular and sustainable
consumption, highlighting their shared vision of promoting environmentally responsible and
socially equitable consumption patterns. It is our contention that this cluster underscores the
integral relationship between these two concepts in fostering a more sustainable future. Within this
cluster keywords such as ‘environmental awareness’, ‘purchase intention’, and ‘food waste’ are
included which fall into the consumers’ attitude factors (S. Ali et al., 2021; De Guimaraes et al.,
2023; Fogarassy et al., 2020) but also keywords like ‘food supply chain’ and ‘stakeholder
engagement’ in circular food consumption (Alonso-Almeida et al., 2021; Lotfian Delouyi et al.,
2023) studies refer to research that goes beyond traditional supply chain management approaches,
focusing on inclusive stakeholder involvement and collaboration throughout the entire food system
to optimize resource use and minimize waste. Also, the keyword ‘socioeconomic aspects’
(Mukherjee et al., 2023) is also integral to circular consumption as it addresses the broader societal
and economic dimensions of sustainable practices. It encompasses factors such as affordability,
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accessibility, and equity, highlighting the importance of ensuring that circular consumption
strategies benefit. On the other hand, under this cluster we have the keywords ‘food neophobia’
and ‘greenwashing’ which imply significant challenges. Food neophobia can limit dietary
diversity and hinder the adoption of sustainable alternatives, contributing to food waste and
environmental strain (Siddiqui et al., 2022) while greenwashing deceives consumers into believing
products are more sustainable than they are, eroding trust and diverting resources from genuine
sustainability efforts (Urbanski & ul Haque, 2020). Overcoming these challenges requires education
to combat food neophobia, regulatory measures to ensure transparency and accountability in
marketing and labeling to counter greenwashing, and to promote true sustainability.

The blue cluster, named ‘circular economy strategies’ (8 items), encompasses studies that explore
various approaches aligned with the principles of the circular economy, including reuse, recycling,
and resource efficiency. Here, there are studies that use life cycle assessment and other various
ways to study and execute circular strategies. Keywords in the cluster indicate that presented
strategies are prominent issues in the transition to a circular economy (Mykkanen & Repo, 2021;
Pretner et al., 2021a). Another keyword that attracts attention in this group is ‘waste valorization.’
It is one of the most important components in the circular economy, converting waste materials
into useful resources while minimizing trash creation and boosting resource efficiency (Bigdeloo
et al., 2021). Waste valorization employs diverse methods like recycling, composting, and
harnessing energy from waste to lessen the environmental repercussions of waste disposal,
simultaneously fostering economic prospects (Arancon et al., 2013).

The green cluster, named "food systems and innovation" (10 items) includes studies dealing with
the primary food production systems and innovative actions in the system highlighting
sustainability and sustainable development goals. These studies emphasize the implementation of
actions aligned with sustainable development goals, adoption of new digital technologies, and
exploration of alternative methods aimed at enhancing sustainability across circular economy
(Mendes et al., 2023; Spicka, 2023). Aquaculture, also, takes place in this cluster because the food
systems cover all activities related to the agricultural production, processing, distribution, and
consumption of food products, including both terrestrial (land-based) and aquatic (water-based)
agricultural practices (Basset-Mens et al., 2022). It is therefore appropriate to include aquaculture
within the broader category of the agri-food sector. On the other hand, there are two other important
keywords under this cluster in terms of innovation; 'insect-based feed' and 'digital technologies'.
Analysis of keywords within the cluster indicates that there is a growing focus on integrating
innovative methods and transitioning towards circular economy practices within primary food
production systems, aligning with the objectives outlined in the SDGs.
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Figure 5: Overlay visualization of keyword co-occurrence analysis
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Upon examining the overlay visualization of keyword co-occurrence (Fig. 5), it is evident that
certain keywords are isolated from others, indicating emerging scientific topics within the realm of
circular consumption. This suggests that researchers have begun exploring these topics more
recently, exemplified by terms such as "greenwashing" and "aquaculture."

Content Analysis

The motivations that consumers have at different levels are affected by various factors, from
internal to external. Since the studies used in content analysis include case studies, the above-
mentioned classification was made according to how consumers are affected by internal or external
factors or both factors in the case of circular consumption with a focus on agri-food products.
Intrinsic factors (IF) are characterized by the inclination to participate in behaviors simply for the
sake of the activity itself (Gilal et al., 2019) while extrinsic factors (EF) look at the motivational
side of tasks that consumers might engage in as a sense of duty, obligation, or responsibility (Gilal
etal., 2019).

Recently, these classifications of motivations have been applied in diverse food-related situations
(Chiu et al., 2019; Tandon et al., 2020). Moreover, internalized motivation and the inherent
enjoyment of activities have been recognized as key drivers behind sustainable consumption
choices (Schosler et al., 2014). The research, which investigated the novelty of the concept of
circular consumption in literature, tried to reveal the critical role of intrinsic and extrinsic
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motivation factors in shaping consumers' consumption decisions (F. Ali et al., 2020; Dang et al.,
2022). Therefore, this classification was selected for our content analysis to better understand the
diverse motivations driving consumers toward circular consumption. This framework not only
sheds light on the current motivations but also reveals essential barriers and facilitators,
underscoring its significance for future research in this evolving field. In this regard, figure 6
displays the findings of the content analysis based on the categorization criteria outlined in Section
2.

Figure 6: Classification of documents based on the factors influencing consumer purchasing
behavior in circular consumption
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30

25
20
15

10

Number of Documents

vl

Intrinsic Extrinsic Both
Purchase Decisions Effecting Factors

Figure 6 presents the classification of documents based on the factors influencing consumer
purchasing behavior, categorized as either intrinsic (individual-internal) or extrinsic (situational-
external), or a combination of both, within the studies analyzed.

Among the 58 papers analyzed, the largest category is comprised of documents focusing on IF,
totaling 26 articles. Approximately 45% of these studies explore aspects such as consumer
motivation, beliefs, intentions, and so on. Academic experts argue that intrinsic factors can explain
a variety of behavioral consequences, including increased interest in an activity and persistent,
focused effort toward its completion (F. Ali et al., 2020; Li & Wen, 2019). Consumers might persistently
participate in specific activities because they derive inherent satisfaction or pleasure from the
activity itself (Zzhao & Wu, 2021). Recent discussions suggest that consumers are becoming more
engaged with sustainably produced food, primarily driven by the pleasure and enjoyment they
derive from consuming it (Vermeir et al., 2020; White et al., 2019). For example, in the case of
organic food consumption, consumers may find enjoyment in its environmentally friendly
characteristic (Asif et al., 2018; Azzurra et al., 2019), which can evoke positive feelings and self-
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interest (Tandon et al., 2020). Hence, one could contend that the increasing focus on
comprehending the intrinsic motivational factors shaping circular consumption practices signifies
a growing acknowledgment within the research community of the complex connection between
personal psychology and the intention to engage in these practices (Camacho-Otero et al., 2018).

In evaluating the EF, 15 studies were selected, constituting 26% of 58 articles. EF might stem from
engaging in an activity that results in the enhancement of outward signs of self-worth (Wang &
Hou, 2015). Prior research indicates that consumer actions are seldom driven purely by enjoyment;
instead, when consumers participate in a behavior, it is typically driven by a desire to attain external
incentives like enhancing social status or monetary gains (Wang & Hou, 2015). Biasini et al. (2021)
discovered that consumers motivated by external factors tend to show less inclination to consider
the sustainability implications of their food-related decisions, potentially due to reduced levels of
perceived competence or autonomy. In terms of extrinsic features of a product, it encompasses
characteristics that differentiate the product from other competing goods, including aspects like
“brands, labels, design, information regarding uses and advantages, authenticity, environmental
commitments, and social and cultural significance” (Erickson et al., 1984). EF involve engaging in
an activity with the aim of achieving a distinct outcome, differing from intrinsic motivation where
the activity is pursued for the inherent enjoyment rather than any external goal (Ryan & Deci, 2000).
Basically, the significance of these factors extends beyond the physical characteristics of a product
as consumers frequently associate attributes with the outcomes of purchasing or consuming goods
(Bukhari et al., 2021). Certain outcomes lead to specific end results or values that consumers aim
to attain (Belch & Belch, 1997; Mowen, 1993). In the case of circular consumption, in a study done by
Raimondo et al., (2024b), it is found that intrinsic motivations significantly affect consumers'
readiness to engage in circular food consumption, as evidenced by the motivation—opportunity—
ability model. Furthermore, the perceived value of circular products and the alignment of these
values with personal beliefs about sustainability are critical motivators (Godinho Filho et al., 2024).
Consumers who perceive high value in circular products—such as those that are reusable or
reparable—are more likely to engage in pro-circular behaviors (Arias et al., 2022, 2024).

Finally, 17 documents belong to the category that consists of the two factors considered, accounting
for 29,3%. In this regard, it is possible to say that focusing just on one of these factors may result
in an inadequate understanding of why consumers make the decisions they make. By studying both
extrinsic and intrinsic factors together, it would offer a more complete picture of consumer behavior
and develop more effective interventions and strategies to promote circularity in consumption
practices (Breci¢ et al., 2017). This approach acknowledges the interconnectedness of numerous
factors and recognizes that a holistic understanding is essential for addressing complex challenges
in the studied field.

Discussion

The circular economy presents a transformative framework poised to revolutionize our current
linear consumption patterns, guiding them towards a more sustainable one (Chizaryfard et al.,
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2021). Scientific research on the shift to circular consumption is now being generated. As a result,
there was an urgent need to formalize its understanding of structure to handle future research in the
discipline.

This paper employed bibliometric analysis to investigate the current state and trends in the
development of scientific outputs in the agri-food of circular consumption. Firstly, the findings of
bibliometric analysis indicate a growing trend in circular consumption (Camacho-Otero et al.,
2018; Valenzuela-Fernandez & Escobar-Farfan, 2022; Vargas-Merino et al., 2022), underscoring
their status as a compelling research subject that captivates the interest of scholars. In the network
analysis, through network and overlay visualization of keywords co-occurrence, three distinct
research clusters were identified. These findings underscore the emergence of greenwashing, so it
is possible to explain that it has a detrimental impact on product safety and consumer trust.
Supporting this, previous research highlights that greenwashing disrupts sustainable production
and consumption patterns, posing challenges to achieving Sustainable Development Goal 12
(SDG12) (Lopes et al.,, 2023). Furthermore, greenwashing notably affects consumers'
environmental concerns and their willingness to seek sustainable information, ultimately
influencing their circular consumption intentions (Choudhury et al., 2024; Nugraha et al., 2024).
Therefore, the presence of organizations, manufacturers, or producers attempting to exploit
consumers’ intention further complicates the transition which is already hard. On the other hand, a
strong link was represented between the keywords c‘circular economy, food waste, and
sustainability. The link between keywords shows that one of the principles of the circular economy,
preventing food waste, is gaining a solid foothold at the consumption stage. For instance, Bucur
emphasizes the necessity of increasing consumer awareness about the lifespan and repairability of
products, which can foster more sustainable consumption habits (Bucur, 2023). Furthermore,
Mylan et al. argue that understanding the socio-technical dynamics of consumption is vital for
promoting sustainable practices within households (Mylan et al., 2016). This understanding can
lead to the development of targeted interventions that encourage consumers to adopt behaviors that
align with CE principles. Furthermore, the overlay visualization of keyword co-occurrence analysis
indicates that 'aquaculture' is one of the prominent terms. This suggests that in circular economy
studies, there is an increase in scientific research on water-based agricultural production products
compared to soil-based agricultural production products. Therefore, it can be said that the circular
economy is gaining importance in aquaculture practices (Vecchio et al., 2023).

In addition, the review does not only restrict itself to “bridging the gap”, but also endeavors to
unearth shared themes and potential synergies among the research clusters (Agnusdei et al., 2021)
that are classified from network analysis. It particularly emphasizes the consensus on the necessity
of a profound knowledge-driven transformation unfolding within circular consumption.

The content analysis revealed a higher focus on papers utilizing intrinsic factors to assess consumer
behavior, in contrast to those employing extrinsic factors or combination of both. Hence, at this
point, it is suggestible for future studies that integrating both factors in the analysis, researchers
and marketers can gain more nuanced understanding for the transition. In the light of our finding,
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literature determines that while an individual may be intrinsically motivated to reduce waste,
extrinsic factors such as community initiatives or promotional campaigns can significantly enhance
their engagement in sustainable practices (Mylan et al., 2016). So, a holistic approach would allow
for a more accurate assessment of consumer motivations, preferences, and decision-making
processes, ultimately enabling more effective strategies for product development, marketing, and
sustainability initiatives. Also, the fact that there was no case study with post-consumption
evaluations among the studies included in the content analysis represents another literature gap.

The sudden change of habits ingrained throughout consumers' lifetimes is naturally impossible, as
consumer habits are automatic responses to specific environmental cues, developed through
repeated behaviors and reinforced by rewards over time (Verplanken & Wood, 2006).

Therefore, action plans prepared at a national level should be more comprehensible and easily
conveyed and imposed to all stakeholders, not just remaining theoretical. In order to facilitate this
transition, stages aimed at achieving specific objectives must be identified, and small but effective
changes should be implemented within the current system, striving to achieve slow but profound
change.

Conclusion

This research adds to the expanding literature on circular consumption, with a focus on the agri-
food sector, by offering a comprehensive analysis of existing studies on consumption within the
framework of the circular economy, utilizing bibliometric, network, and content analyses to
highlight major trends and challenges in the field.

The results obtained from the analyses suggest that the circular economy is currently progressing
primarily along the lines of R-strategies. However, it should not be overlooked that, as indicated
by the yellow sections in Figure 5—which represent emerging topics still under exploration—the
circular economy in food consumption necessitates the integration of new digital technologies,
meaning innovation. This is because the philosophy of the circular economy, at its core, must be
adopted as a way of life, going beyond recycling or waste reduction. Moreover, the findings from
the content analysis indicate that studies focused on agri-food products have paid less attention to
external factors, which could imply that the social pillar of the circular economy has been partially
neglected in existing research. Extrinsic factors can be considered part of the social pillar of
consumption, particularly when viewed through the lens of socio-cultural influences. Factors such
as marketing, social norms, cultural traditions, and environmental concerns are all derived from
external social systems and interactions that shape how individuals make consumption decisions.
This highlights the need for future studies to address this aspect to ensure the continuity of the
research on the topic.

Since a long-term change is necessary for the successful implementation of circular consumption,
more systematic practices and perspectives need to be instilled in consumers, going beyond the
current straightforward and traditional applications. In this regard, the findings of this research
offer several key implications. From a policy standpoint, it is imperative for governments to create
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regulatory frameworks that are not only coherent but also enforceable. These frameworks should
specifically address the challenges posed by greenwashing, as revealed by the network analysis
results. The European Union with its plan for the circular economy has embarked on a roadmap
that integrates all actors, from producers to consumer protection, as witnessed by the March 2023
initiative to support sustainable choices and ending greenwashing!.

By establishing clear guidelines and standards, governments can encourage businesses to adopt
genuine circular consumption practices. Furthermore, it is essential for these policies to integrate
the principles of the circular economy into national action plans. This integration could initially
focus on areas like food waste prevention, as it is one of the most extensively studied and valued
topics in both academia and industry. By doing so, sustainability efforts can be effectively promoted
in both land-based and water-based agricultural sectors. Such a comprehensive approach ensures
that sustainability is not merely a buzzword but a fundamental aspect of agricultural practices.

From the perspective of practice, it is vital for businesses and stakeholders throughout the agri-
food value chain to embrace transparency and implement measurable sustainability practices. This
transition to a circular economy is not just a theoretical concept; it requires concrete actions and
commitments from all parties involved. To facilitate this transition, fostering collaboration among
producers, consumers, and regulatory bodies is essential. By working together, these stakeholders
can ensure that changes in consumption patterns lead to tangible outcomes. For instance, improved
food waste reduction and enhanced product safety can serve as measurable indicators of success in
implementing circular consumption practices.

However, although the positive aspects of the transition to circular consumption are emphasized,
there are certain challenges associated with shifting from the current consumption system to which
modern society is accustomed, to a new one. One key issue is consumer awareness and education
(Masi et al., 2024). Many individuals are not yet familiar with circular economy principles,
resulting in resistance to change and a preference for systems that may not be truly sustainable. In
this sense, effective education can play a pivotal role in fostering consumer engagement.
Additionally, the perception of circular products as inferior in quality further hinders their adoption,
necessitating efforts to shift consumer views toward understanding the value and durability of
recycled or upcycled goods (Boyer et al., 2021; Pretner et al., 2021b). Economic factors, such as
higher upfront costs (AlJaber et al., 2023; Vermunt et al., 2019), remain a significant barrier,
underscoring the need for incentives or subsidies to ensure price competitiveness (Alonso-Almeida
et al.,, 2020; Domenech & Bahn-Walkowiak, 2019). Furthermore, the lack of adequate
infrastructure and logistics impedes the efficiency of circular economy, while inconsistent policies
hamper their scaling. Consumer convenience also plays a crucial role (Kuah & Wang, 2020)—if
circular systems are seen as too burdensome, participation may dwindle. Technological
innovations, while promising, are often expensive (Esposito et al., 2017; Vermunt et al., 2019),
slowing down the progress of circular solutions. Lastly, trust and transparency are essential for

L https://ec.europa.eu/commission/presscorner/detail/en/ip_23_1692
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consumer buy-in, as skepticism around the origins and processes of circular products can limit their
adoption. Addressing these challenges holistically, through coordinated supply chain efforts and
socio-cultural adaptation, will be vital for ensuring the successful and widespread implementation
of circular consumption.

This paper also has few limits. In this study the biggest issue was a limited number of papers since
the subject was relatively new and we believe it is possible to say that production in circular
economy is less studied than consumption scope. In addition, the other limit to count here was the
difficulty that is faced to split the papers that examine the main ideas on circularity and
sustainability.

For future studies, practitioners can also use the findings of this literature review to guide their
efforts toward improving consumer knowledge and decision-making related to the transition to
circular consumption, in line with the factors used in the content analysis conducted in this study.
Moreover, conducting a study on how well consumers understand circular consumption itself and
its practices the extent to which they have integrated these practices into their lives could provide
more insightful commentary on optimizing this transition.

In conclusion, the literature on circular consumption is diverse and dynamic, reflecting a growing
recognition of the need for systemic change to address pressing environmental challenges. Moving
forward, it is imperative to continue building on existing research efforts, fostering interdisciplinary
collaborations, and translating knowledge into actionable policies and practices to accelerate the
transition towards a more sustainable and circular economy. Last but not least, one of the novelties
of this paper lies in the fact that there are very few studies in the current literature applying the
concept of circular consumption to agri-food products. In this regard, the present study contributes
by offering a snapshot of circular consumption and facilitating the development of a potential
definition for the concept.
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