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The world’s population is expected to grow at an increasing rate, leading to increased food consumption and waste
production. Even though food waste represents one of the most challenging economic and environmental issues of the
21st century, it also provides a vast array of valuable resources. Eight broad themes emerged in circular economy: (1)
anaerobic digestion of food waste for circular economy creation; (2) food waste systems and life cycle assessments for
circular economy; (3) bio-based circular economy approaches; (4) consumer behavior and attitudes toward circular
economies; (5) food supply chains and food waste in a circular economy; (6) material flow analysis and sustainability; (7)
challenges, policies, and practices to achieve circularity; and (8) circular economy and patterns of consumption.
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| 1. Introduction

Food consumption and waste generation are expected to increase as the world population increases. Hence, managing
food waste is one of the global challenges of the 21st century due to its adverse effect on the environment and economy.
In addition to government policies and legislation, the continuous growth of food waste has led to a significant change in
waste management approaches, from landfill disposal to waste treatment through reduction, recycling, and reuse, and a
shift to energy and resource recovery from waste. The focus has been on the recovery of materials and energy from food
waste, as well as their applications in electricity generation, fuel production, and agriculture in the context of sustainability,
circular economy, and environmental protection. According to the Food and Agriculture Organization (FAO), approximately
one-third of all food produced for human consumption is lost or wasted . The three dimensions to investigate the
impacts of food waste include environmental, social, and economic. Nevertheless, the main challenge is that the
magnitude of food waste and its impacts have not been well investigated and quantified. Understanding the scale of food
waste can help develop informed policies and strategies that aim to reduce food waste. FAO asserted that the causes of
food waste are country-dependent due to the prevailing local conditions. The report argues that in low-income countries,
food waste happens at the production, postharvest handling, storage, and processing stages. This waste is the
consequence of mainly managerial and technical limitations . Gustavsson et al. cites poor infrastructure, technology,
and financial limitations as some of the causes of food waste and loss . Other causes of food waste, such as
overproduction, are cited in the paper of Beretta et al. [,

On the other hand, in high- and middle-income countries, food waste occurs in the distribution and consumption stages of
the food value chain. Over and above that, local consumer behavior and government policies have a bearing on the levels
of food waste in both developing and developed countries. Against this background, there is a need for concerted global
efforts to measure the magnitude of food wasted along the food value chain; at the farm (agricultural production),
distribution channels (transportation and retail), and consumer level, in order to harness the untapped benefits of food
waste reduction. More developed countries are shown to have low food waste compared to less developed countries. For
example, South Korea has increased its recycled food waste from 2% in 1995 to about 95% in 2021. Dumping food in a
landfill was banned in 2005, and compulsory food waste recycling was introduced in 2013. The government has also
approved the use of recycled food waste as fertilizer, although some becomes animal feed 4.

2. Theme 1: Anaerobic Digestion of Food Waste for the creation of a
circular economy

One efficient use of food waste recorded is fertilization, which has been an increasing focus of research in recent years.
According to the literature studies, the method utilized in producing fertilizer from food waste has been anaerobic
digestion. The food waste is broken down in this process, releasing biogas, while producing organic matter, thereby
contributing to a circular economy. Pérez-Camacho et al. & investigated the lifecycle environmental impacts of
substituting feedstock with food waste in traditional anaerobic digestion. They found out that the substitution resulted in



less green house gas emissions (GHG) and argued that this benefits the circular economy policies, especially the tax on
landfilling with food waste. In another study reported by Stoknes et al., a novel technological approach was developed for
processing organic waste into new food . Organic waste is first converted into digester residue, subsequently used as
the main mushroom and vegetable fertilizer component. As a result of using the digestate and substrate as a fertilizer for
the first time, the commercial crops produced higher yields. To corroborate the study of Stoknes et al. &, there was an
investigation by Cheong et al. 4, in which the use of food waste as a digestate fertilizer for the cultivation of leafy
vegetables was studied. The result showed improved yields when food waste was used as a digestate fertilizer, and also
observed an increase in chlorophyll content. More recent studies have investigated the bioconversion of food waste into
fatty acids [BI2IIOILL They argued that bioconversion of food waste through anaerobic digestion is an invaluable aspect of
the circular economy, and supports the implementation of a food waste management hierarchy.

3. Theme 2: Food Waste Systems and Life Cycle Assessment in the
Circular Economy

Literature on this theme offers direction on the lifecycle assessment of food waste, and the challenges that impede
attempts to employ closed-loop designs in food waste management. Kowalski et al. 12 carried out a study that quantified
material recovery from meat waste in incineration. They used a material flow analysis approach to assess the incineration
process of creating hydroxyapatite (HA) ash from meat bone waste. They also suggest that the recovery of HA can be
used to produce food-grade phosphoric acid, and the production of food-grade mono and di-calcium feed phosphates.
Tonini et al. 3 reported that food waste constitutes the largest proportion of the municipal waste generated in Europe,
and quickly pointed out that suboptimal environmental performance is associated with its management. They quantify the
sustainability and investigate five alternative household food waste management scenarios for the case of the Amsterdam
metropolitan area. Their results indicate that separate collection of food waste and anaerobic digestion are the most
preferred strategies to improve the sustainability and circular economy. Results from de Sadeleer et al. 24! analyzed and
compared two waste management systems for household food waste: recycling by anaerobic digestion and incineration.
Their study employs material flow analysis in combination with lifecycle analysis. They found that recycling food waste
using anaerobic digestion performs better in recycling rates and GHG emissions than incineration. In a similar manner,
Laso et al. I3 Haupt et al. 18 and Edwards et al. 2 all investigated the lifecycle component of the food waste and
circular economy nexus. These studies highlight the challenge that food waste systems are incapable of quantifying the
efficiency of a system to turn food waste into a valuable resource.

| 4. Theme 3: Bio-Based circular economy approaches

In contrast to theme 1, which considered how to deal with waste disposal by using aerobic digestion, this theme examines
how to turn low-value waste into high-value food ingredients. For example, Jagtap et al. 28 studied the use of black
soldier fly larvae (BSFL) as a bioreactor to convert organic food waste into high-value animal feeds. They postulated that
zero waste could be achieved by localized conversion of in-field crop losses to an animal feed using BSFL, which offers
opportunities to develop a circular economy. Other studies that investigated converting low-value waste to high-value
waste include Przybylski et al. 19, and Song et al. 29, In the same line of thought, Ebeneezar et al. 2 conducted a
systematic evaluation investigating how including food waste can be converted through biological processes into proteins
and lipid-rich animal feeds. They concluded that sustainability targets could be achieved by adopting innovative and cost-
effective technologies for rearing BSFL.

Moreover, they assert that using BSFL for food valorization would help stem climate change and provide a pathway
towards achieving a green and circular bio-economy. Furthermore, Barbi et al. [22 investigated the use of insects for the
valorization of seasonal agri-food. Their study aimed to investigate “specific combinations of agri-food leftovers, focusing
on their availability in a defined geographical area (Regione Emilia-Romagna, Italy), as rearing substrates for Black
Soldier Fly (BSF) larvae”. They concluded that the use of BSF in bioconversion of food waste could be improved by “using
tailored combinations of available leftovers, calculated through Mixture Design, thus overcoming the negative effects of
nutritionally unbalanced substrates”.

| 5. Theme 4: Consumer’s behavior, attitudes towards circular economy

Consumers’ behavioral responses toward food waste, interest in the circular economy concept, and cultural norms, are
essential indicators of whether circular economy initiatives will succeed 231, In other words, for a circular economic agenda
to be promoted, advanced and actualized changes are required from the consumers themselves. In support of these
assertions, Borrello et al. 24 hypothesized that consumer willingness is important in closed food loops to reduce food
waste. In their study, the questionnaire methodology approach was adopted to gather knowledge and establish an



understanding of consumers’ attitudes towards active participation in a circular economy. They found out that many
consumers were willing to participate in a circular designed loop. Interestingly, it was discovered that some reward
schemes, such as an increase in discounts of animal products, indicated a positive willingness of consumers to take part
in a circular economy. This suggests that consumers need to be motivated through incentives/rewards in order to
participate in a circular designed loop.

On the contrary, consumers indicated that they are ready to give away a significant portion of the discount in exchange for
collecting organic waste from their homes, instead of bringing the organic waste to retailers. In a complementary study,
Sadhukhan et al. investigated the life cycle environmental impacts of moving from livestock to a plant-based diet (23], Their
analysis indicated that the highest environmental impact saving could be achieved through the displacement of livestock
by plant-based (beans and lentils), for protein sourcing. This suggests that consumers should be encouraged to adopt
more vegan/vegetarian diets instead of meat-based ones. Through an exploratory approach, Sousa et al. investigated
consumers’ perception of the circular economy to identify consumers’ recognition of products from the food industry 28],
Their results suggested lack of a clear understanding of consumers’ attitudes towards the circular economy, hence a need
to promote and disseminate circular economy principles to the general populous for better integration, participation, and
acceptance. In another study by Aschemann et al. the consumers’ perspective on the upcycle by-product use in agri-food
systems was investigated &, They found that the acceptance of waste-to-value food products among consumers
depends on the individual person, the context, and the product. An interesting study by Coderoni et al. analyzed
millennials’ willingness to buy food with upcycled ingredients 28, They argue that upcycled food as a new food category
faces several challenges in the food waste management hierarchy, and is not readily accepted by the public.

| 6. Theme 5: Food Supply Chain and Food Waste in the Circular Economy

This will cover literature that examines food waste as it is produced, processed, distributed, retailed, and consumed, along
the food value chain. The food value chain also consists of all other key stakeholders, such as policy makers who
influence food waste along the food value chain. Dora et al. investigated the leading causes of food loss and waste along
the food value chain [22. They proposed and developed a waste utilization framework through the circular economy and
proposed a model for achieving depollution. Batista et al. identified the barriers to implementing circular in the food supply
chain B4, Moreover, they underscored the importance of digital technologies, such as blockchains to removing circular
economy barriers in the food supply chain. A performance evaluation study by Kazancoglu et al. showed that reverse
logistics activities in the food supply chain could contribute to green performance by reducing food waste and losses B4,
The researchers argue that companies must distinguish between value-adding and non-value-adding activities, and
should set targets to reduce the non-value activities of the reverse-logistics processes, such that environmental impacts
are reduced. Other investigations which focused on the interrelations of the food supply chain and the circular economy
were conducted by Russo et al. B2, and Secondi et al. B3, Respectively, these studies investigated the use of waste
products in closed-loop supply chains, reuse of food waste in manufacturing, and the recovery and optimal design of the
food value chain for sustainability.

| 7. Theme 6: Material flow analysis and sustainability

This theme addresses material flow analysis as a method that can be implemented to manage natural resources, co-
products, and by-product valorization. The Italian meat industry accounts for 15% of national agri-food value and
produces different types of waste, of which food loss and waste constitute a substantial and increasing proportion 24, The
researchers concluded that material flow analysis assists in the analysis of material cycles and eco-efficiency indicators,
and in assessing the efficiency and circularity of agri-food systems. Andreopoulou documented that in view of attaining
sustainability, food actors need to adopt digital sharing platforms such as the “Internet of Things” (I0T) to promote a
circular economy 28], Gretzel et al. pointed out that the environmental sustainability of tourist destinations is an issue of
concern, because of increasing food waste in the tourism sector B8, Hebrok and Heidenstrgm B2 investigated how the
material infrastructure of food handling practices presents opportunities for reducing food waste. They focused on five
food handling practices that cause food waste: acquiring, storing, assessing, valuing, and eating. Teigiserova [&
conducted a systematic research that focused on the use of inedible and unavoidable food residues and waste that can
be used in the production of bio-based compounds, which could substitute synthetic chemicals.

| 8. Theme 7: Challenges, policies and practices to achieve circularity

This theme focuses on the challenges, policies, and practices that can be put into practice to achieve circularity. Camilleri
(39 argued that there is scope for regulatory authorities and policymakers to encourage hospitality practitioners to engage



in a circular economy. Their study suggested that catering businesses can implement several responsible initiatives by
introducing preventative measures and recycling practices to curb food loss and waste. McCarthy et al. 49 discussed the
challenges of waste management in the horticultural sector and presented the circular economy as a possible solution to
curbing food waste. They specifically focused on value adding as a potential remedy to transform food waste for reuse.
Bas-Bellver et al. 41 studied revalorizing vegetable waste (carrot, leek, celery, and cabbage) from the fresh and ready-to-
eat lines of the cooperative into functional ingredients. They used hot air drying or freeze drying, and considered other
factors, like storage conditions, before drying. They obtained about 25 vegetable powders, and hot air drying produced
stable powders, which could then be used in the food industry as coloring and flavoring. Loizia et al. 42 investigated how
the circular economy can be applied in optimizing the production of biogas using food waste. Their study is important in
encouraging the use of food waste in treatment plants, diversion of food waste from landfills, and the use of food waste as
a secondary energy resource.

| 9. Theme 8: Circular economy and patterns of consumption

This theme summarizes the nexus between consumption patterns that can foster circular economy practices. Fogarassy
et al. [43] studied the pro-circular behavior that can increase the consumption of organic food. Mylan et al. 44 argued that it
is important to understand why people use or consume particular goods or services, how this might be altered, and what
drives waste production. Central to their study is the mobilization of insights from a socio-technical perspective on
consumption, which underscores interactions between routine activities, mundane technologies, and culture in
reproducing patterns of consumption. Another important aspect is to gain insights into how carbon footprint could be used
to understand the tendencies of sustainable consumption better 43!,

References

1. FAO. Global Food Losses and Food Waste: Extent, Causes and Prevention; FAO: Rome, Italy, 2011.
2. FAO. Global Agriculture towards 2050; FAO: Rome, Italy, 2021.

3. Beretta, C.; Stoessel, F.; Baier, U.; Hellweg, S. Quantifying food losses and the potential for reduction in Switzerland. W
aste Manag. 2013, 33, 764—773.

4. How South Korea Became an Example of How to Recycle Food Waste. Available online: https://earth.org/food-waste-s
outh-korea/#:~:text=In%20the%20past%20few%20years,using%20biodegradable%20bags%20was%20introduced (ac
cessed on 1 July 2022).

5. Pérez-Camacho, M.N.; Curry, R.; Cromie, T. Life cycle environmental impacts of substituting food wastes for traditional
anaerobic digestion feedstocks. Waste Manag. 2018, 73, 140-155.

6. Stoknes, K.; Scholwin, F.; Krzesinski, W.; Wojciechowska, E.; Jasifiska, A. Efficiency of a novel “Food to waste to food”
system including anaerobic digestion of food waste and cultivation of vegetables on digestate in a bubble-insulated gre
enhouse. Waste Manag. 2016, 56, 466-476.

7. Cheong, J.C,; Lee, J.T.E.; Lim, J.W.; Song, S.; Tan, J.K.N.; Chiam, Z.Y.; Yap, K.Y,; Lim, E.Y.; Zhang, J.; Tan, H.T.W.; et
al. Closing the food waste loop: Food waste anaerobic digestate as fertilizer for the cultivation of the leafy vegetable, xi
ao bai cai (Brassica rapa). Sci. Total Environ. 2020, 715, 136789.

8. Khatami, K.; Atasoy, M.; Ludtke, M.; Baresel, C.; Eyice, O.; Cetecioglu, Z. Bioconversion of food waste to volatile fatty a
cids: Impact of microbial community, pH and retention time. Chemosphere 2021, 275, 129981.

9. Tampio, E.A.; Blasco, L.; Vainio, M.M.; Kahala, M.M.; Rasi, S.E. Volatile fatty acids (VFAs) and methane from food wast
e and cow slurry: Comparison of biogas and VFA fermentation processes. GCB Bioenergy 2019, 11, 72—-84.

10. Uwineza, C.; Mahboubi, A.; Atmowidjojo, A.; Ramadhani, A.; Wainaina, S.; Millati, R.; Wikandari, R.; Niklasson, C.; Tah
erzadeh, M.J. Cultivation of edible filamentous fungus Aspergillus oryzae on volatile fatty acids derived from anaerobic
digestion of food waste and cow manure. Bioresour. Technol. 2021, 337, 125410.

11. Valentino, F.; Munarin, G.; Biasiolo, M.; Cavinato, C.; Bolzonella, D.; Pavan, P. Enhancing volatile fatty acids (VFA) pro
duction from food waste in a two-phases pilot-scale anaerobic digestion process. J. Environ. Chem. Eng. 2021, 9, 1060
62.

12. Kowalski, Z.; Kulczycka, J.; Makara, A.; Harazin, P. Quantification of material recovery from meat waste incineration—A
n approach to an updated food waste hierarchy. J. Hazard. Mater. 2021, 416, 126021.

13. Tonini, D.; Wandl, A.; Meister, K.; Unceta, P.M.; Taelman, S.E.; Sanjuan-Delmas, D.; Dewulf, J.; Huygens, D. Quantitati
ve sustainability assessment of household food waste management in the Amsterdam Metropolitan Area. Resour. Cons



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

erv. Recycl. 2020, 160, 104854.

De Sadeleer, |.; Brattebg, H.; Callewaert, P. Waste prevention, energy recovery or recycling-Directions for household fo
od waste management in light of circular economy policy. Resour. Conserv. Recycl. 2020, 160, 104908.

Laso, J.; Margallo, M.; Garcia-Herrero, |.; Fullana, P.; Bala, A.; Gazulla, C.; Polettini, A.; Kahhat, R.; Vazquez-Rowe, |.;
Irabien, A.; et al. Combined application of Life Cycle Assessment and linear programming to evaluate food waste-to-foo
d strategies: Seeking for answers in the nexus approach. Waste Manag. 2018, 80, 186—-197.

Haupt, M.; Zschokke, M. How can LCA support the circular economy?—=63rd discussion forum on life cycle assessmen
t, Zurich, Switzerland, November 30, 2016. Int. J. Life Cycl. Assess. 2017, 22, 832-837.

Edwards, J.; Othman, M.; Crossin, E.; Burn, S. Life cycle inventory and mass-balance of municipal food waste manage
ment systems: Decision support methods beyond the waste hierarchy. Waste Manag. 2017, 69, 577-591.

Jagtap, S.; Garcia-Garcia, G.; Duong, L.; Swainson, M.; Martindale, W. Codesign of Food System and Circular Econom
y Approaches for the Development of Livestock Feeds from Insect Larvae. Foods 2021, 10, 1701.

Przybylski, R.; Bazinet, L.; Firdaous, L.; Kouach, M.; Goossens, J.-F.; Dhulster, P.; Nedjar, N. Harnessing slaughterhou
se by-products: From wastes to high-added value natural food preservative. Food Chem. 2020, 304, 125448.

Song, S.; Ee, AW.L.; Tan, J.K.N.; Cheong, J.C.; Chiam, Z.; Arora, S.; Lam, W.N.; Tan, H.T.W. Upcycling food waste usi
ng black soldier fly larvae: Effects of further composting on frass quality, fertilising effect and its global warming potentia
|. J. Clean. Prod. 2021, 288, 125664.

Ebeneezar, S.; Dhanasekaran, L.P.; Tejpal, C.S.; Nikarthil Sidhick, J.; Rahuman, S.; Selvam, C.; Sayooj, P.; Pananghat,
V. Nutritional evaluation, bioconversion performance and phylogenetic assessment of black soldier fly (Hermetia illucen
s, Linn. 1758) larvae valorized from food waste. Environ. Technol. Innov. 2021, 23, 101783.

Barbi, S.; Macavei, L.1.; Fuso, A.; Luparelli, A.V.; Caligiani, A.; Ferrari, A.M.; Maistrello, L.; Montorsi, M. Valorization of s
easonal agri-food leftovers through insects. Sci. Total Environ. 2020, 709, 136209.

Kirchherr, J.; Urban, F. Technology transfer and cooperation for low carbon energy technology: Analysing 30 years of sc
holarship and proposing a research agenda. Energy Policy 2018, 119, 600-609.

Borrello, M.; Caracciolo, F.; Lombardi, A.; Pascucci, S.; Cembalo, L. Consumers’ Perspective on Circular Economy Stra
tegy for Reducing Food Waste. Sustainability 2017, 9, 141.

Sadhukhan, J.; Dugmore, T.I.J.; Matharu, A.; Martinez-Hernandez, E.; Aburto, J.; Rahman, P.K.S.M.; Lynch, J. Perspect
ives on “Game Changer” Global Challenges for Sustainable 21st Century: Plant-Based Diet, Unavoidable Food Waste
Biorefining, and Circular Economy. Sustainability 2020, 12, 1976.

Sousa, P.M.; Moreira, M.J.; de Moura, A.P.; Lima, R.C.; Cunha, L.M. Consumer Perception of the Circular Economy Co
ncept Applied to the Food Domain: An Exploratory Approach. Sustainability 2021, 13, 11340.

Aschemann-Witzel, J.; Stangherlin, 1.D.C. Upcycled by-product use in agri-food systems from a consumer perspective:
A review of what we know, and what is missing. Technol. Forecast. Soc. Chang. 2021, 168, 120749.

Coderoni, S.; Perito, M.A. Approaches for reducing wastes in the agricultural sector. An analysis of Millennials’ willingne
ss to buy food with upcycled ingredients. Waste Manag. 2021, 126, 283—290.

Dora, M.; Biswas, S.; Choudhary, S.; Nayak, R.; Irani, Z. A system-wide interdisciplinary conceptual framework for food
loss and waste mitigation strategies in the supply chain. Ind. Market. Manag. 2021, 93, 492-508.

Batista, L.; Dora, M.; Garza-Reyes, J.A.; Kumar, V. Improving the sustainability of food supply chains through circular e
conomy practices—A qualitative mapping approach. Manag. Environ. Q. Int. J. 2021. ahead-of-print.

Kazancoglu, Y.; Ekinci, E.; Mangla, S.K.; Sezer, M.D.; Kayikci, Y. Performance evaluation of reverse logistics in food su
pply chains in a circular economy using system dynamics. Bus. Strateg. Environ. 2021, 30, 71-91.

Russo, I.; Confente, |.; Scarpi, D.; Hazen, B.T. From trash to treasure: The impact of consumer perception of bio-waste
products in closed-loop supply chains. J. Clean. Prod. 2019, 218, 966-974.

Secondi, L.; Principato, L.; Ruini, L.; Guidi, M. Reusing Food Waste in Food Manufacturing Companies: The Case of th
e Tomato-Sauce Supply Chain. Sustainability 2019, 11, 2154.

Amicarelli, V.; Rana, R.; Lombardi, M.; Bux, C. Material flow analysis and sustainability of the Italian meat industry. J. CI
ean. Prod. 2021, 299, 126902.

Andreopoulou, Z. Internet of Things and food circular economy: A new tool for Sustainable Development Goals. Int. Thi
ngs Food Circ. Econ. New Tool Sustain. Dev. Goals 2017, 2, 43—-49.

Gretzel, U.; Murphy, J.; Pesonen, J.; Blanton, C. Food waste in tourist households: A perspective article. Tour. Rev. 201
9. ahead-of-print.



37.

38.

39.

40.

41.

42.

43.

44.

45.

Hebrok, M.; Heidenstrgm, N. Contextualising food waste prevention-Decisive moments within everyday practices. J. Cl
ean. Prod. 2019, 210, 1435-1448.

Teigiserova, D.A.; Hamelin, L.; Thomsen, M. Review of high-value food waste and food residues biorefineries with focu
s on unavoidable wastes from processing. Resour. Conserv. Recycl. 2019, 149, 413-426.

Camilleri, M.A. Sustainable Production and Consumption of Food. Mise-en-Place Circular Economy Policies and Waste
Management Practices in Tourism Cities. Sustainability 2021, 13, 9986.

MccCarthy, B.; Kapetanaki, A.B.; Wang, P. Circular agri-food approaches: Will consumers buy novel products made from
vegetable waste? Rural. Soc. 2019, 28, 91-107.

Bas-Bellver, C.; Barrera, C.; Betoret, N.; Segui, L. Turning Agri-Food Cooperative Vegetable Residues into Functional P
owdered Ingredients for the Food Industry. Sustainability 2020, 12, 1284.

Loizia, P.; Neofytou, N.; Zorpas, A. The concept of circular economy strategy in food waste management for the optimiz
ation of energy production through anaerobic digestion. Environ. Sci. Pollut. Res. 2019, 26, 14766-14773.

Fogarassy, C.; Nagy-Pércsi, K.; Ajibade, S.; Gyuricza, C.; Ymeri, P. Relations between Circular Economic “Principles” a
nd Organic Food Purchasing Behavior in Hungary. Agronomy 2020, 10, 616.

Mylan, J.; Holmes, H.; Paddock, J. Re-Introducing Consumption to the ‘Circular Economy’: A Sociotechnical Analysis of
Domestic Food Provisioning. Sustainability 2016, 8, 794.

Marrucci, L.; Marchi, M.; Daddi, T. Improving the carbon footprint of food and packaging waste management in a super
market of the Italian retail sector. Waste Manag. 2020, 105, 594-603.

Retrieved from https://encyclopedia.pub/entry/history/show/64193



