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Abstract.

Purpose and aim of the study: As the transition to a circular economy (CE) and the
reduction of food waste is a priority strategic goal for policy planning at global and
European Union (EU) level, but food waste in catering has become a major sustainability
issue, the aim of the paper is to identify CE strategies to reducing food waste in schools
based on a systematic literature review.

Design / Methodology / Approach: The research employed qualitative methods: five-step
systematic literature review methodology by Denyer & Tranfield, (2009), analysis and
synthesis, as well as the monographic method. The literature was selected using the
databases Google Scholar, MDPI, ScienceDirect and Scopus.

Main Findings: Based on the systematic literature review, approaches for implementing
CE strategies to reduce food waste in school canteens were discovered.

Originality: This study provides a new perspective on the implementation of CE “R
strategies” to reduce food waste in schools.

Implications: The results of the study can be a basis for school and canteen administration
to implement CE policies and waste management practices that will promote responsible
food consumption and support sustainable food consumption and waste reduction
strategies, and create added value for school canteens, the environment and society in
general.
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Introduction

Since 2011, questions about zero-waste food policy in the EU Member
States were increasingly considered on the EU agenda at all political levels.
In 2015, the group of Ministers of Finance and Governors of Central Banks
of G20 Countries (hereinafter G20) announced that "the reduction of food
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losses and wastes is a good goal for G20 collective actions" (European Court
of Auditors, 2016), and the UN General Assemblies adopted the Sustainable
Development Programme for 2030 (or Agenda 2030), which includes 17
sustainable development goals (hereinafter SDGs) and 169 related goals
that should be achieved by 2030. In relation to the author's theme, Goal 12
envisages responsible consumption and production - halving the amount of
global food wastes per capita at the retailer and consumer level, as well as
reducing food losses in production and supply chains, which can help to
ensure food security and move towards a resource-efficient economy
(UNGA, 2015).

Food waste from out-of-home dining has become a major sustainability
issue (Dhir et al., 2020), therefore, hospitality businesses, including school
canteens, must follow responsible practices and consider sustainable
production and consumption behaviours to reduce food wastes (Camilleri,
2021). It has been found that food service businesses can pursue a number
of responsible practices by implementing preventative measures and
recycling practices to limit food losses and waste, as well as reduce
environmental impacts (Camilleri, 2021; Lopez et al,, 2019). That is why the
food industry can become one of the main areas to apply the CE model, yet
the current level of CE implementation in the food system makes it difficult
to combine theory and practice (Fassio & Tecco, 2019).

CE is currently being popularized all over the world. Issues such as
food security and environmental impacts such as resource depletion and
greenhouse gas emissions associated with food wastes are the focus of local,
national, and European policy makers, as well as international
organizations and researchers from various sectors (Schanes et al., 2018).

The transition to a CE requires innovative solutions in all value chains
(Holzer et al., 2022), and food is one of the main CE product value chains.
The CE concept aims to create a food system that ensures that food does not
create waste. (Ellen MacArthur Foundation, 2022).

Catering in schools is essential in shaping students' eating habits and
attitudes toward food (Garcia-Herrero et al., 2019; 2021), so it is important
for school management to plan and organize the catering process in such a
way that it promotes responsible food consumption and supports
sustainable food consumption and waste reduction strategies.

Therefore, the aim of the research is to identify the CE strategies to
reducing food waste at schools based on a systematic literature review.

The tasks of the research are to perform a literature analysis on CE
strategies in reducing food waste and to identify how they could be used in
the catering process in schools.
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This research used the five-step systematic literature review method
by Denyer & Tranfield (2009), analysis, and synthesis, as well as the
monographic method.

Research results and discussion

To achieve the goal, the present research was carried out using a five-
step systematic literature review methodology (Denyer & Tranfield, 2009):
1) question formulation; 2) locating studies; 3) study selection and
evaluation; 4) analysis and synthesis; 5) reporting and using the results.

The research question is as follows: how can a CE approach be used to
reduce food waste in schools?

Using the keywords “circular economy” and the name of the relevant R
strategy, “in school catering”, the literature was selected using the
databases Google Scholar, MDPI, ScienceDirect and Scopus.

Based on the titles of the papers, abstracts, keywords in the text, the
most relevant papers were selected, from which those that answered the
research question were chosen and analysed. The results are reported
below.

The CE is a new concept that emphasizes various strategies (e.g.,
reduce, reuse and recycle) to decouple resource use from economic growth,
reduce wastes and emissions, and keep the highest utility throughout the
product life cycle (Holzer et al., 2022). Various CE strategies can be used to
prevent excessive and rapid environmental degradation and social
inequality, both locally and globally. The main purpose of the CE is to
eliminate waste. If waste is unavoidable, it should be adequately controlled
to be safe for human health and the environment (Khaw-ngern et al.,, 2021).

In the scientific literature, the main fundamental principles of the CE
on which CE strategies are based are “reduce”, “reuse” and “recycle”, which
are defined as the “3Rs” (Ghisellini et al., 2016; Liu et al., 2017). But since
the food supply chain plays a vital role in increasing economic,
environmental, and social sustainability issues, focusing on the 3Rs is no
longer enough in the context of the CE (Vlajic et al., 2021), and over time
they have evolved to the framework of 10R strategies (Table 1), described
by the authors Holzer et al. (2022) and Potting et al. (2017).

The authors analysed the strategies indicated in Table 1 in reverse
order from bottom to top, because according to the authors Holzer et al.
(2022) and Potting et al. (2017) studies, the strategies shown in Table 1 are
based on the waste hierarchy of the waste framework directive (European
Commission, 2008), which was adopted to reduce environmental impact by
increasing the extent of circularity, thereby strategies that promote
sustainable product production and use (e.g., a product as a service, product
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sharing) are preferred over product life extension, as the need for natural
resources is determined. Based on priorities set in the food waste hierarchy,
prevention should be regarded as the first strategy against food waste,
considering re-use or recycling of food waste only where prevention is not

possible (Cicatiello et al., 2020).

Table 1 The 10R Framework (Holzer et al., 2022; Potting et al., 2017)

Strategies Explanation
Make the product redundant by abandoning the function
R1 Refuse or by performing the same function by a radically
Smarter .
duct different product
proquct use . Make product use more intensive (e.g., through products
and R2 Rethink . . :
or by placing multi-functional products on the market)
manufacture - :
Increase efficiency in the manufacture or use of products
R3 Reduce . .
by consuming less natural resources and materials
Re-use by another consumer of a discarded product that
R4 Re-use is still in good condition and performs the original
function
Extend the RS Repair Repair and maintenance of defective products so they
lifespan of P could be used for their original function
the product |R6 Refurbish |Restore an old product and bring it up to date
and its parts |R7 Use parts of a discarded product in a new product to
Remanufacture [perform the same function
Use a discarded product or its parts in a new product
R8 Repurpose with different function
Usef}ll . R9 Recycle Process mater1al§ to have the same (high grade) or lower
application of (low grade) quality
materials R10 Recover |Incineration of materials for energy recovery

The useful applications of materials. This group’s strategies for
recycling and recovery are more concerned with the recycling of materials
and their incineration with energy recovery; however, they can be
attributed to the catering sector like recovering and recycling wasted food
through donation, salvaging, processing, industrial reuse and composting
(United States Environmental Protection Agency, 2016; 2023).

R10 Recover. The scenarios of this strategy are very modern and
technological, but the authors believe that in the future they could also be
used in school canteens because FW is a carbon-rich waste stream that
could be used for the recovery of a wide range of energy and materials,
from fuels/energy to chemical components to bio-plastics (Santagata et al.,
2021), for example, use of microbial fuel cells (MFCs) due to their ideal
approach in the generation of electricity and parallel treatment of organic
food wastes. The MFCs are significant as an innovative approach using
microorganisms and oxidizing organic food wastes into bioelectricity
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(Kumar et al., 2022a). The so-generated commodities show various benefits
such as reduced environmental impacts, deriving from the avoided disposal
and the avoided extraction of natural resources, and the reduced economic
cost of FW as a feedstock (Santagata et al.,, 2021).

R9 Recycle. This includes options such as recycling food wastes for
animal feed (Ali, 2020), using a traditional technology (composting) and a
radical innovative one (insects as feed) (Borrello et al.,, 2017). The recycling
of food by-products, which can also be used in animal and human nutrition,
is also mentioned in the context of this strategy (Jackowski et al., 2020).

Extend the lifespan of the product and its parts. The purpose of this
group's strategies is to retain goods and their parts in the economy as long
as possible, while at the same time maintaining or improving their value
(Morseletto, 2020). The European Parliament (2016) underlines that the
longer life of products means that it is necessary to take appropriate
measures to combat planned obsolescence and increase consumer rights by
improving product information. The authors believe that to effectively
implement these strategies, it is required to strengthen the waste
management policy of school canteens, where FW is not thrown away, but
collected and transferred to implement other strategies.

R8 Repurpose. This strategy can be applied using food waste and by-
products as a resource (Kumar et al., 2022b), for example, by using tallow
for biodiesel production, capturing methane produced in the onsite
wastewater treatment system for electricity generation, using tallow to
generate the remaining electricity needs and using biomass for thermal
energy generation (Colley et al, 2020), or using food waste to produce
building blocks for use in bioplastic production (Visco et al., 2022).

R7 Remanufacture. This strategy is intimately linked with the
revalorization of by-products for the generation of high-revenue bioactive
compounds (Montone et al., 2021).

R6 Refurbish. Literally restoring spoiled food and bringing it up to date
is impossible, but this strategy can be applied as the management of food
products that have not been served for various causes and are thus destined
to be discarded and moved to landfill, thereby representing only a cost
(Giuseppe etal., 2014).

R5 Repair. Food repair is a relational practice that links an eating body
with organic matters, producers and farmers, soils, supermarkets, modes of
preservation and packaging, as well as Kkitchen technologies, food
preparation, cooks, and other eaters (Abrahamsson, 2019). The author
Abrahamsson (2019) articulates the various, different skills and resources
that are used when food gets repaired with the following examples:
individuals collecting and eating discarded food from dumpsters; collective
dinners to eat foods that have expired their due date; and people growing
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and eating food in communal gardens in a city. In the context of school
canteens, this strategy could be applied by donating uneaten food, or food
that has expired but has not yet been spoiled.

R4 Re-use. In scientific literature, this strategy is mentioned in context
of food management practices such as “food freezing” or “reuse leftovers for
new recipes” (Principato et al., 2022), also valorise food losses into animal
feed to contribute to a reduced environmental and climate footprint of
animal products and food waste avoidance (Pinotti et al., 2021).

Smarter product use and manufacture. From the CE point of view,
these are the most circular strategies. The food industry is under growing
pressure to produce high-quality and minimally processed foods by using
sustainable approaches and ingredients, as well as increasing demands to
replace animal products with plant-based products (Mahony & van
Sinderen, 2022). Besides, the challenge of persuading people to change
their eating habits to more environmentally friendly food consumption
patterns become more and more relevant (Vermeir et al., 2020); therefore,
it is necessary to improve the availability and price of sustainable food, as
well as to promote a healthy and sustainable diet among consumers. The
key elements are improving consumer information, strengthening
sustainable food procurement, and promoting the introduction of fiscal
measures supporting sustainable food consumption (European
Commission, 2023).

R3 Reduce. Strategic opportunities to reduce food loss and waste,
sustainable use of resources in the food supply chain (Iagaru et al., 2023;
Lemaire & Limbourg, 2019; Reynolds et al, 2019) and reduction in the
carbon footprint throughout the chain of food supply (Bhatia et al., 2023).

R2 Rethink. Rethink is mainly focused on rethinking the behaviour and
perception of the CE by consumers and organizations (Sitadewi et al,,
2021). Rethink comes first as individuals consider and question their habits
(Mak et al,, 2021). It has been studied that educational, skills-based school
interventions to decrease food waste by encouraging schoolchildren to be
more involved at home in choosing and/or preparing food to take to school
can lead to food waste behaviour change to the good side (Boulet et al.,
2022).

R1 Refuse. This strategy can be applied by excluding from the menu
recipes that children do not like (Pagliarino et al, 2021). Most of the
establishments do not have menu alternatives, consumers can only decide
whether to order the food offered. In order to increase the amount of food
actually eaten, it would be desirable to remove less-liked dishes from school
catering menus (Toth et al,, 2023), and it is also highly recommended to
periodically review the menus and not include in them the foods that
schoolchildren do not want (Ellison et al.,, 2019), because school menus
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should be based not only on the requirements of the relevant legislation but
also on modern students' understanding of nutrition (Lonska et al., 2022).

The results show that “R strategies” in transition to a CE are the most
widely described strategies in the scientific literature (Khan & Haleem,
2021), and they can be widely used in various industries, including the food
sector (Morseletto, 2020; Khaw-ngern et al., 2021).

Conclusions and suggestions

As the transition to a CE and the reduction of food waste is a priority
strategic objective in policy planning on the global and EU scale, and food
waste in catering has become a major sustainability issue, school catering
businesses could implement responsible practices by introducing
preventive measures and recycling practices to reduce food losses and
wastes, and the impact on the environment.

The systematic literature review results show CE “R strategies”
implementation approaches to reducing food wastes at school canteens.

The results of the research could serve as a basis for school and
canteen administration to implement CE policies and waste management
practices that will promote responsible food consumption and support
sustainable food consumption and waste reduction strategies, and create
added value for school canteens, the environment and society in general.

Acknowledgements

This research is funded by the Latvian Council of Science, project "Testing
Interventions and Developing a Knowledge-based Recommendation System to Reduce
Plate Waste in School Catering in Latvia", project No. 1zp-2022/1-0492

References

1. Abrahamsson, S. (2019). Food repair: An analysis of the tensions between
preventing waste and assuring safety. Ephemera: Theory and Politics in
Organization, 19(2), 283-301. https://www.diva-

ortal.org/smash /record.jsf?dswid=6040&pid=diva2%3A1369500

2. Ali, A. Y. (2020). Six Sigma-DMAIC and food waste hierarchy-based framework for
reducing food waste in University canteens in Ethiopia. International journal of
research in industrial engineering, 9(1), 77-83.
https://doi.org/10.22105/riej.2020.209160.1105

3. Bhatia, L., Jha, H., Sarkar, T., & Sarangi, P. K. (2023). Food Waste Utilization for
Reducing Carbon Footprints towards Sustainable and Cleaner Environment: A
Review. International Journal of Environmental Research and Public Health, 20(3),
2318. https://doi.org/10.3390/ijerph20032318

35



Journal of Regional Economic and Social Development Vol. 15

4. Borrello, M., Caracciolo, F., Lombardi, A., Pascucci, S., & Cembalo, L. (2017).
Consumers’ Perspective on Circular Economy Strategy for Reducing Food Waste.
Sustainability, 9(1), 141. https://doi.org/10.3390/su9010141

5. Boulet, M., Grant, W., Hoek, A, & Raven, R. (2022). Influencing across multiple
levels: The positive effect of a school-based intervention on food waste and
household behaviours. journal of Environmental Management, 308, 114681.
https://doi.org/10.1016/j.jenvman.2022.114681

6. Camilleri, M. A. (2021). Sustainable production and consumption of food. Mise-en-
place circular economy policies and waste management practices in tourism cities.
Sustainability, 13(17), 9986. https://doi.org/10.3390/su13179986

7. Cicatiello, C., Blasi, E., Giordano, C., Martella, A., & Franco, S. (2020). “If only I Could
Decide”: Opinions of Food Category Managers on in-Store Food Waste.
Sustainability, 12(20), 8592. https://doi.org/10.3390/su12208592

8. Colley, T. A., Birkved, M., Olsen, S. 1., & Hauschild, M. Z. (2020). Using a gate-to-gate
LCA to apply circular economy principles to a food processing SME. Journal of
cleaner production, 251, 119566. https://doi.org/10.1016/j.jclepro.2019.119566

9. Denyer, D. & Tranfield, D. (2009). Producing a systematic review. The Sage
handbook of Organizational Research Methods, SAGE, Thousand Oaks, CA, 671-689.
https://www.cebma.org/wp-content/uploads/Denyer-Tranfield-Producing-a-
Systematic-Review.pdf

10.Dhir, A., Talwar, S., Kaur, P., & Malibari, A. (2020). Food waste in hospitality and
food services: A systematic literature review and framework development
approach. Journal of Cleaner Production, 270, 122861.
https://doi.org/10.1016/j.jclepro.2020.122861

11.Ellen MacArthur Foundation (2022). What is a circular economy?
https://ellenmacarthurfoundation.org/topics/circular-economy-
introduction/overview

12.Ellison, B., Savchenko, 0., Nikolaus, C. ]J., & Duff, B. R. (2019). Every plate counts:
Evaluation of a food waste reduction campaign in a university dining hall.
Resources, Conservation and recycling, 144, 276-284.
https://doi.org/10.1016/j.resconrec.2019.01.046

13.European Commission (2008). DIRECTIVE 2008/98/EC OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 19 November 2008 on waste and repealing

certain Directives. https://eur-lex.europa.eu/legal-
content/EN/TXT /?uri=CELEX%3A02008L0098-20180705
14. European Commission (2023) Sustainable food consumptlon

consumption en
15.European Court of Auditors (2016). Combating Food Waste: an opportunity for the

EU to improve the resource-efficiency of the food supply chain.
https://op.europa.eu/webpub/eca/special-reports/foodwaste-34-2016/

16.European Parliament (2016). Longer lifetime for products: benefits for consumers
and companies.

eference 2016[2272( INI)

17.Fassio, F., & Tecco, N. (2019). Circular economy for food: A systemic interpretation
of 40 case histories in the food system in their relationships with SDGs. Systems,
7(3), 43. https://doi.org/10.3390/systems7030043

36



Journal of Regional Economic and Social Development Vol. 15

18. Garcia-Herrero, L., De Menna, F., & Vittuari, M. (2019). Food waste at school. The
environmental and cost impact of a canteen meal. Waste Management, 100, 249-
258. https://doi.org/10.1016/j.wasman.2019.09.027

19. Garcia-Herrero, L., Costello, C., De Menna, F., Schreiber, L., & Vittuari, M. (2021).
Eating away at sustainability. Food consumption and waste patterns in a US school
canteen. Journal of Cleaner Production, 279, 123571.
https://doi.org/10.1016/j.jclepro.2020.123571

20. Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on circular economy: the
expected transition to a balanced interplay of environmental and economic
systems. Journal of Cleaner production, 114, 11-32.
https://doi.org/10.1016/j.jclepro.2015.09.007

21.Giuseppe, A., Mario, E., & Cinzia, M. (2014). Economic benefits from food recovery
at the retail stage: An application to [talian food chains. Waste management, 34(7),
1306-1316. https://doi.org/10.1016/j.wasman.2014.02.018

22.Holzer, D., Mair-Bauernfeind, C., Kriechbaum, M., Rauter, R., & Stern, T. (2022).
Different but the Same? Comparing Drivers and Barriers for Circular Economy
Innovation Systems in Wood-and Plastic-Based Industries. Circular Economy and
Sustainability, 1-29. https://doi.org/10.1007 /s43615-022-00210-9

23.lagaru, R, Sipos, A., & lagaru, P. (2023). Strategic Thinking and Its Role in
Accelerating the Transition from the Linear to the Circular Economic Model—Case
Study of the Agri-Food Sector in the Sibiu Depression Microregion, Romania.
Sustainability, 15(4), 3109. https://doi.org/10.3390/su15043109

24.]Jackowski, M., Niedzwiecki, L., Jagietto, K, Uchanska, 0., & Trusek, A. (2020).
Brewer’s spent grains—Valuable beer industry by-product. Biomolecules, 10(12),
1669. https://doi.org/10.3390/biom10121669

25.Khan, S., & Haleem, A. (2021). Investigation of circular economy practices in the
context of emerging economies: a CoCoSo approach. International Journal of
Sustainable Engineering, 14(3), 357-367.
https://doi.org/10.1080/19397038.2020.1871442

26.Khaw-ngern, K., Peuchthonglang, P., Klomkul, L., & Khaw-ngern, C. (2021). The 9Rs
strategies for the circular economy 3.0. Psychology and Education, 58, 1440-1446.
https://doi.org/10.17762 /pae.v58i1.926

27.Kumar, S. D, Yasasve, M., Karthigadevi, G., Aashabharathi, M., Subbaiya, R,
Karmegam, N., & Govarthanan, M. (2022a). Efficiency of microbial fuel cells in the
treatment and energy recovery from food wastes: trends and applications-a
review. Chemosphere, 287, 132439.
https://doi.org/10.1016/j.chemosphere.2021.132439

28.Kumar, V., Sharma, N., Umesh, M., Selvaraj, M., Al-Shehri, B. M., Chakraborty, P., ... &
Maitra, S. S. (2022b). Emerging challenges for the agro-industrial food waste
utilization: A review on food waste biorefinery. Bioresource Technology, 127790.
https://doi.org/10.1016/j.biortech.2022.127790

29.Lemaire, A., & Limbourg, S. (2019). How can food loss and waste management
achieve sustainable development goals? Journal of cleaner production, 234, 1221-
1234. https://doi.org/10.1016/j.jclepro.2019.06.226

30.Liu, L., Liang, Y., Song, Q., & Li, ]. (2017). A review of waste prevention through 3R
under the concept of circular economy in China. Journal of Material Cycles and
Waste Management, 19(4), 1314-1323. https://doi.org/10.1007/s10163-017-
0606-4

37



Journal of Regional Economic and Social Development Vol. 15

31.Lonska, ], Zvaigzne, A., Kotane, 1., Silicka, 1., Litavniece, L., Kodors, S., ... & Vonoga,
A. (2022). Plate Waste in School Catering in Rezekne, Latvia. Sustainability, 14(7),
4046. https://doi.org/10.3390/su14074046

32.Lopez, V., Teufel, ], & Gensch, C. 0. (2019). How a Transformation towards
Sustainable Community Catering Can Succeed. Sustainability, 12(1), 101.
https://doi.org/10.3390/su12010101

33.Mahony, ], & van Sinderen, D. (2022). Virome studies of food production systems:
Time for ‘farm to fork’analyses. Current Opinion in Biotechnology, 73, 22-27.
https://doi.org/10.1016/j.copbio.2021.06.014

34.Mak, T. M,, Iris, K. M., Xiong, X., Zaman, N. Q., Yaacof, N., Hsu, S. C,, ... & Tsang, D. C.
(2021). A cross-region analysis of commercial food waste recycling behaviour.
Chemosphere, 274, 129750 https://doi.org/10.1016/j.chemosphere.2021.129750

35.Montone, C. M., Aita, S. E., Cavaliere, C., Cerrato, A., Lagana, A., Piovesana, S., &
Capriotti, A. L. (2021). High-Resolution Mass Spectrometry and Chemometrics for
the Detailed Characterization of Short Endogenous Peptides in Milk By-Products.
Molecules, 26(21), 6472. https://doi.org/10.3390/molecules26216472

36.Morseletto, P. (2020). Targets for a circular economy. Resources, Conservation and
Recycling, 153, 104553. https://doi.org/10.1016/j.jclepro.2020.125490

37.Pagliarino, E., Santanera, E., & Falavigna, G. (2021). Opportunities for and limits to
cooperation between school and families in sustainable public food procurement.
Sustainability, 13(16), 8808. https://doi.org/10.3390/su13168808

38. Pinotti, L., Luciano, A., Ottoboni, M., Manoni, M., Ferrari, L., Marchis, D., & Tretola,
M. (2021). Recycling food leftovers in feed as opportunity to increase the
sustainability of livestock production. Journal of Cleaner Production, 294, 126290.
https://doi.org/10.1016/j.jclepro.2021.126290

39. Potting, J., Hekkert, M. P., Worrell, E., & Hanemaaijer, A. (2017). Circular economy:
measuring innovation in the product chain. Planbureau voor de Leefomgeving.
2544. https://dspace.library.uu.nl/handle/1874/358310

40. Principato, L., Secondi, L., Cicatiello, C., & Mattia, G. (2022). Caring more about
food: The unexpected positive effect of the Covid-19 lockdown on household food
management and waste. Socio-Economic Planning Sciences, 82, 100953.
https://doi.org/10.1016/j.seps.2020.100953

41.Reynolds, C., Goucher, L., Quested, T., Bromley, S., Gillick, S., Wells, V.K,, Evans, D.,
Koh, L., Carlsson Kanyama, A., Katzeff, C., Svenfeltf, A, & Jackson, P. (2019).
Consumption-stage food waste reduction interventions-What works and how to
design better interventions. Food policy, 83, 7-27.
https://doi.org/10.1016/j.foodpol.2019.01.009

42.Santagata, R, Ripa, M., Genovese, A., & Ulgiati, S. (2021). Food waste recovery
pathways: Challenges and opportunities for an emerging bio-based circular
economy. A systematic review and an assessment. Journal of Cleaner Production,
286, 125490. https://doi.org/10.1016/j.jclepro.2020.125490

43.Schanes, K., Dobernig, K., & Gozet, B. (2018). Food waste matters-A systematic
review of household food waste practices and their policy implications. Journal of
cleaner production, 182, 978-991. https://doi.org/10.1016/j.jclepro.2018.02.030

44, Sitadewi, D., Yudoko, G., & Okdinawati, L. (2021). Bibliographic mapping of post-
consumer plastic waste based on hierarchical circular principles across the system
perspective. Heliyon, 7(6), e07154.
https://doi.org/10.1016/j.heliyon.2021.e07154

38



Journal of Regional Economic and Social Development Vol. 15

45.Téth, A. ]., Dunay, A, Illés, C. B., Battay, M., Bittsanszky, A., & Siith, M. (2023). Food
liking and consumption in schools: Comparison of questionnaire-based surveys
with real consumption. Food Quality and Preference, 103, 104692.
https://doi.org/10.1016/j.foodqual.2022.104692

46.United States Environmental Protection Agency (2016). Advancing Sustainable
Materials Management: 2016 Recycling Economic Information (REI) Report
Methodology. https: //www.epa.gov/sites/default/files/2017-
03/documents/final epa 2016 rei methodology v3.pdf

47.United States Environmental Protection Agency (2023). Sustainable Management
of Food. Sustainable Management of Food Basics.
https://www.epa.gov/sustainable-management-food/sustainable-management-
food-basics#sources

48.UNGA (2015). Transforming our world: the 2030 Agenda for Sustainable
Development.  https://www.unfpa.org/resources/transforming-our-world-2030-
agenda-sustainable-development

49.Vermeir, I, Weijters, B., De Houwer, ]., Geuens, M., Slabbinck, H., Spruyt, A, ... &
Verbeke, W. (2020). Environmentally sustainable food consumption: A review and
research agenda from a goal-directed perspective. Frontiers in Psychology, 11,
1603. https://doi.org/10.3389 /fpsyg.2020.01603

50.Visco, A., Scolaro, C., Facchin, M., Brahimi, S., Belhamdi, H., Gatto, V., & Beghetto, V.
(2022). Agri-food wastes for bioplastics: European prospective on possible
applications in their second life for a circular economy. Polymers, 14(13), 2752.
https://doi.org/10.3390/polym14132752

51.Vlajic, J. V., Cunningham, E., Hsiao, H. I., Smyth, B., & Walker, T. (2021). Mapping
facets of circularity: going beyond reduce, reuse, recycle in agri-food supply
chains. Challenges and Opportunities of Circular Economy in Agri-Food Sector:
Rethinking Waste, 15-40. https://doi.org/10.1007/978-981-16-3791-9 2

39



