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ABSTRACT: The circular economy (CE) has gained prominence as an alternative to the linear model 
of production and consumption, especially in the food and beverage industry, a sector 
characterized by high resource consumption and significant waste generation. Aligned with the 
United Nations Sustainable Development Goals (SDGs), CE seeks to promote resource efficiency, 
valorization of by-products, and reduction of environmental, social, and economic impacts. In this 
context, the present study aimed to analyze, through a literature review, the advances, challenges, 
and opportunities of applying CE in the food and beverage sector, highlighting its contributions to 
sustainability. The review covered studies published between 2018 and 2024 in national and 
international databases (Google Scholar, CAPES Portal, Scopus, Science Direct, and SciELO), using 
descriptors such as circular economy, sustainability, packaging, agro-industrial waste, and 
bioeconomy. After applying inclusion and exclusion criteria, studies directly related to CE in the 
food and beverage industry were selected. The results revealed three main trends: the valorization 
of agro-industrial residues as high-value inputs; the expansion of biodegradable and sustainable 
packaging; and the integration of bioeconomy and technological innovation. However, the review 
also identified barriers such as the lack of clear public policies, scalability challenges, high 
implementation costs, and industry resistance, as well as gaps regarding consumer acceptance and 
reverse logistics. In conclusion, CE represents a fundamental strategy for the sector, while also 
highlighting the need for greater integration among science, innovation, governance, and society 
to accelerate its adoption and ensure significant progress toward sustainability. 
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Economia circular e sustentabilidade no setor alimentício: tendências, 

barreiras e perspectivas futuras  
 
RESUMO: A economia circular (EC) tem ganhado destaque como alternativa ao modelo linear de 
produção e consumo, especialmente na indústria de alimentos e bebidas, setor marcado pela 
geração de resíduos e alto consumo de recursos naturais. Inserida nos Objetivos de 
Desenvolvimento Sustentável (ODS), a EC busca promover eficiência no uso de insumos, 
valorização de subprodutos e redução dos impactos ambientais, sociais e econômicos. Nesse  
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contexto, o presente estudo teve como objetivo analisar, por meio de revisão bibliográfica, os avanços, 
desafios e oportunidades da aplicação da economia circular na indústria de alimentos e bebidas, destacando 
suas contribuições para a sustentabilidade. A pesquisa foi realizada entre 2018 e 2024 em bases nacionais e 
internacionais (Google Acadêmico, Portal CAPES, Scopus, Science Direct e SciELO), utilizando descritores 
como economia circular, sustentabilidade, embalagens, resíduos agroindustriais e bioeconomia. Após 
critérios de inclusão e exclusão, foram selecionados estudos que relacionavam diretamente a EC ao setor de 
alimentos e bebidas. Os resultados evidenciaram três tendências principais: valorização de resíduos 
agroindustriais como insumos de alto valor agregado; expansão do uso de embalagens biodegradáveis e 
sustentáveis; e integração entre bioeconomia e inovação tecnológica. Contudo, identificaram-se barreiras 
como a falta de políticas públicas claras, dificuldades de escalabilidade, custos de implementação e 
resistência de parte da indústria, além de lacunas sobre aceitação do consumidor e logística reversa. Conclui-
se que a economia circular representa estratégia fundamental para o setor, ao mesmo tempo em que revela 
a necessidade de integração entre ciência, inovação, governança e sociedade para acelerar sua adoção e 
garantir avanços significativos rumo à sustentabilidade. 
 

Palavras-chaves: rotulagem verde; sustentabilidade; bioeconomia; reaproveitamento. 
 

 

Introduction  

The circular economy (CE) aims to manage natural resources so that products and materials maintain 
their highest level of utility and value within an economic scope of sustainable development. In addition, 
reducing food waste is one of the priorities of the recent EU circular economy package. This approach not 
only contributes to sustainability but also helps achieve the United Nations Sustainable Development Goals 
(SDGs). (Do et al., 2021). 

Sectoral circular economy (CE) initiatives in developed countries such as the United States, Japan 
and European countries have stood out in waste management and in the implementation of innovative 
practices. These countries have invested in capacity building, promoting collaboration and joint work to 
achieve sustainability-oriented objectives (Luttenberger, 2020). These actions are aligned with the UN 2030 
Agenda, approved in 2015, which aims for balanced and sustainable development across economic, social 
and environmental dimensions (Jiménez-Aceituno et al., 2020). 

CE and the Sustainable Development Goals (SDGs) are interconnected, since CE seeks to reduce 
waste, add value to by-products and promote efficiency in the use of natural resources. These actions are 
aligned with several SDGs, such as SDG 2, Zero Hunger and Sustainable Agriculture, and SDG 12, Responsible 
Consumption and Production, for example. By adopting CE practices, countries can achieve efficiency gains 
while simultaneously contributing to multiple goals and targets of the 2030 Agenda. 

In recent years, economic sectors and civil society have shown growing interest in sustainability, 
driven by international demands and oversight. As industries develop more sustainable materials and foods, 
consumers become more aware of environmental importance, prioritizing products with sustainable appeal. 
In the food industry, adopting circular economy practices not only reduces environmental impacts but also 
adds value to products, making them more attractive to an increasingly demanding market. Purchasing 
decisions are influenced by affinity with sustainability, and responsible consumption practices have gained 
prominence. However, sustainability goes beyond green consumption, requiring deeper analysis of 
consumers’ pro-environmental attitudes and behaviors (Visser and Dlamini, 2021; Zendehdel et al., 2021; 
Barone et al., 2021). 

Thus, this article aims to analyze, through a literature review, the strategies, challenges and 
opportunities of applying the circular economy in the food and beverage industry, highlighting its 
contributions to sustainability, the reduction of environmental impacts and the addition of value to agro-
industrial by-products.. 

 

 

METHODOLOGY  
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The research was conducted through a bibliographic survey with a qualitative approach, considering 
publications between 2018 and 2024. The main descriptors used were the terms “circular economy” and 
“sustainability,” combined with related keywords (waste, food, packaging, bioeconomy, industry, 
beverages, water, animal and plant) using Boolean operators (AND, OR). 

Five scientific databases were consulted: Google Scholar, CAPES Journal Portal, Scopus, Science 
Direct and SciELO. Inclusion criteria were: (i) occurrence of descriptors in the title and/or body of the text; 
(ii) articles that directly related the circular economy to the food and beverage sector; (iii) studies published 
in peer-reviewed journals. Publications prior to 2018 or after 2024, works lacking scientific rigor, institutional 
reports and articles not aligned with the sub-inclusion descriptors were excluded. 

Initially 50 studies were retrieved. After reading titles and abstracts, 23 were excluded for not 
meeting the criteria, resulting in 27 articles analyzed in full. The works were organized into four thematic 
axes: (i) reuse of agro-industrial residues, (ii) packaging and bioplastics, (iii) bioeconomy and technological 
innovation, and (iv) public policies and governance.. 

 

RESULTS AND DISCUSSION 

The importance of sustainability in the food industries  

In Brazil, about 2 million tons of agro-industrial by-products are generated annually and destined for 
animal feed, composting, energy production and the manufacture of other products, adding value to the 
productive chain (Turini et al., 2021). At the same time, food insecurity affects millions of people. In 2019, 
7.4% of the population of Latin America and the Caribbean, approximately 47.7 million individuals, did not 
have access to an adequate diet, hampering the achievement of the Zero Hunger target, one of the UN SDGs 
in the 2030 Agenda, of which Brazil is a part (FAO, 2020; Nascimento; Barana; Neitzel, 2022). 

The processing of raw materials in the food industry generates large amounts of waste, which often 
retain essential nutrients from the original raw material and can be reused in food production (Correa et al., 
2019; Nascimento; Barana, 2023). With global population growth, demand for food increases, intensifying 
food insecurity and world hunger (FAO, 2018). In this context, the circular economy emerges as a 
fundamental strategy to expand food availability, boost economic development and strengthen food 
security. The development of new processing techniques can minimize losses, benefit farmers and 
industries, and promote sustainable use of natural resources, generating employment and income. 

The food industry faces a growing need to adapt to sustainability demands. In addition to being 
essential for environmental preservation, sustainability is directly linked to population health. Beyond reuse, 
recycling and repurposing of materials and by-products, environmental concern also impacts quality of life. 
The environment we live in, the air we breathe, the food we consume and the water we drink are 
interconnected factors, making the adoption of sustainable practices fundamental for the sector 
(Nascimento; Barana, 2024b). 

Given global socioecological challenges, companies are encouraged to incorporate sustainability into 
their management, aligning themselves with the co-regulation foreseen in the UN 2030 Agenda for 
Sustainable Development. However, researchers point out that corporate sustainability still needs better-
defined guidelines and targets to effectively address essential issues (D’amato et al., 2019). 

The transition to the circular economy is essential for sustainability in the food and beverage sector, 
replacing linear production models with systems that value the reuse of waste. This approach not only 
reduces environmental impacts but also adds value to products and strengthens the local economy, 
promoting a more efficient and sustainable cycle (Zendehdel et al., 2021). 

Despite the evident benefits of the circular economy, its implementation in the food industry faces 
significant challenges. Lack of effective government incentives, the need for investment in sustainable 
technologies and resistance to change by some companies hinder the adoption of circular practices. In 
addition, the logistics of waste collection and recycling, as well as the economic viability of by-product reuse, 
remain obstacles for many industries. Consumer awareness also plays a key role, as demand for sustainable 
products drives changes in the sector.  
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Plastic in the circular economy of the food industries  

Plastics are widely used in packaging due to their resistance, performance and durability. However, 
many have a short life cycle, being discarded after a single use, which aggravates environmental pollution, 
known as white pollution. To mitigate this impact, industry has invested in developing biodegradable 
coatings made from renewable materials and agro-industrial residues, reducing waste generation and 
promoting environmental benefits (Barone et al., 2021). According to Barone (2021), the food and beverage 
industry widely uses plastic packaging due to its flexibility, resistance and low cost, ensuring food 
preservation. However, most of these packages are discarded in landfills and dumps, with little domestic 
reuse. Sustainability in the sector involves reducing plastic consumption, using recyclable and biodegradable 
materials, efficient management of natural resources and minimizing environmental impacts, including 
reducing pesticides and substances harmful to soil, water and human health. 

Biobased materials have been developed to minimize the environmental problems caused by 
conventional plastics. Increased awareness of the negative impacts of traditional plastics has been the main 
driver of the bioplastic packaging market. Global bioplastic production in 2020 was estimated at 2.11 million 
tons, with 47% (0.99 million tons) of that volume used by the packaging industry, the largest market segment 
for bioplastics (Nascimento, Barana, Neitzel, 2022; Barone et al., 2021). 

Plastic packaging is a major bottleneck in a world that needs, for survival’s sake, to work against 
environmental impacts. To reduce harm to nature, efforts are needed to significantly increase plastic 
packaging recycling rates. The latest report from the European Court of Auditors shows that new methods 
of calculating the real percentage of recycled plastic packaging could reduce the value from 42% to 30% in 
EU Member States. In some cases, waste collection is missing or difficult to implement and, consequently, 
recycling performance figures are low. Industry research showed that only 32% of disposable PET cups used 
at festivals in the UK are recycled (Šuškevičė and Kruopienė, 2021). 

Šuškevičė and Kruopienė (2021) carried out a pilot study on cup reuse at seven outdoor festivals in 
Lithuania, testing three models: (A) reusable cups without refund, (B) reusable cups with deposit refund, 
and (C) mixed system of reusable cups with refund and disposables. Material flow analysis and the Ellen 
MacArthur Foundation’s Material Circularity Indicator showed that refund models (B and C) had lower rates 
of damage and loss compared to the no-refund model (A), evidencing the impact of different models on the 
return rate of reusable cups. The plastic sector, especially in packaging, predominantly operates on a linear 
model, with large production volume aimed at disposable items. In 2014, Valuing Plastic estimated that the 
total cost of the environmental impact of plastics in the consumer goods industry was US$75 billion, with 
US$40 billion related to plastic packaging, surpassing sector profit (UN, 2014). Despite growing interest from 
companies and researchers in sustainability and the circular economy, its adoption in industry is still limited. 
A review of sustainability reports in the Fast-Moving Consumer Goods sector showed that while the circular 
economy is being incorporated into corporate strategies, consumer-facing initiatives remain scarce (Stewart 
and Niero, 2018). 

Pollution generated by improper disposal of plastics, especially packaging, highlights the urgent need 
for changes in the sector. Although durability and low cost make plastic widely used in the food and beverage 
industry, its short life cycle and low recycling rate contribute to significant environmental impacts. 
Alternatives like bioplastics and biodegradable packaging are promising but still face scalability and cost 
challenges.. 

 

Various contributions to the circular economy  

According to Do et al. (2021) and Meyer et al. (2020), the use of fungi in the circular economy brings 
benefits to the bioeconomy, promoting greater awareness and engagement. These organisms are natural 
recyclers, capable of transforming materials and contributing to the transition from a petroleum-based 
economy to a sustainable biological model. In addition, they offer solutions for food security in the face of 
population growth and new approaches for human, animal and plant health, driving a more sustainable 
economic future. 
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The Swedish government, for example, launched a national strategy aiming to steer Swedish food 
production toward self-sufficiency and sustainability and a group studied aspects of the composition of diet 
ingredients that can contribute to more sustainable dairy production (Krizsan et al., 2021). 

As to how the circular economy contributes to the SDGs, it is important to highlight that the 
Sustainable Development Goals (SDGs) are: 1. No poverty; 2. Zero hunger and sustainable agriculture; 3. 
Good health and well-being; 4. Quality education; 5. Gender equality; 6. Clean water and sanitation; 7. 
Affordable and clean energy; 8. Decent work and economic growth; 9. Industry, innovation and 
infrastructure; 10. Reduced inequalities; 11. Sustainable cities and communities; 12. Responsible 
consumption and production; 13. Climate action; 14. Life below water; 15. Life on land; 16. Peace, justice 
and strong institutions; 17. Partnerships for the goals. These objectives are based on dimensions that are 
social, environmental, economic and institutional (Barros; Santos; Nunes, 2019). 

 

Table 1 - presents studies related to the circular economy in the food industry. 

Author/Year Author/Year Author/Year Author/Year 

Material/Product Material/Product Material/Product Material/Product 

Study/Problem Study/Problem Study/Problem Study/Problem 

Conclusion Conclusion Conclusion Conclusion 

Souza; Souza; 
Dantas, 2019 

Souza; Souza; 
Dantas, 2019 

Souza; Souza; Dantas, 2019 Souza; Souza; Dantas, 2019 

Beef Beef Beef Beef 

Technological 
impasses hinder the 
implementation of 
the biological cycle 
of the circular 
economy in the beef 
processing industry. 

Technological 
impasses hinder 
the 
implementation of 
the biological cycle 
of the circular 
economy in the 
beef processing 
industry. 

Technological impasses hinder the 
implementation of the biological cycle 
of the circular economy in the beef 
processing industry. 

Technological impasses hinder the 
implementation of the biological cycle 
of the circular economy in the beef 
processing industry. 

The implementation 
of the circular 
economy in the beef 
industry faces 
obstacles such as 
high water 
consumption, 
limited technologies 
for effluent 
treatment, lack of 
tax incentives, high 
tax burden, lack of 
managerial 
engagement, and 
insufficient 
oversight by 
competent 
authorities. 

The 
implementation of 
the circular 
economy in the 
beef industry faces 
obstacles such as 
high water 
consumption, 
limited 
technologies for 
effluent 
treatment, lack of 
tax incentives, 
high tax burden, 
lack of managerial 
engagement, and 
insufficient 
oversight by 
competent 
authorities. 

The implementation of the circular 
economy in the beef industry faces 
obstacles such as high water 
consumption, limited technologies for 
effluent treatment, lack of tax 
incentives, high tax burden, lack of 
managerial engagement, and 
insufficient oversight by competent 
authorities. 

The implementation of the circular 
economy in the beef industry faces 
obstacles such as high water 
consumption, limited technologies for 
effluent treatment, lack of tax 
incentives, high tax burden, lack of 
managerial engagement, and 
insufficient oversight by competent 
authorities. 

Source: The authors. 

 

Table 1 presents different studies on the application of circular economy in various industries, 
highlighting challenges and opportunities in the reuse of waste and the development of sustainable 
solutions. In the beef processing sector, Souza et al. (2019) point out technological obstacles that hinder the 
implementation of circular economy, such as high water consumption and lack of incentives for sustainable 
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technologies. In the field of packaging, Matheus et al. (2021) and Paixão et al. (2023) demonstrate the 
growing demand for biodegradable materials and the transition of major industries toward more sustainable 
models, driving innovation and the replacement of conventional plastic. 

In addition to packaging, other studies explore the reuse of agro-industrial by-products. Pinheiro et 
al. (2024) demonstrate the feasibility of using galego lime hydrosol in soap production, while Andrade et al. 
(2024) highlight the potential of sunflower protein in plant-based foods. Barros et al. (2024) suggest using 
Brazil nut ash in civil construction, and Felipe et al. (2024) show the application of coffee silver skin in 
biodegradable foods and packaging. These studies reinforce the importance of circular economy in adding 
value to agro-industrial waste, reducing environmental impacts and promoting a more sustainable 
production model. 

Foods originating from the circular economy may have sensory characteristics that are well accepted 
by consumers and be market-viable (Nascimento; Barana, 2024a). Regarding compliance with the 
Sustainable Development Goals (SDGs), it is important to highlight that the studies presented in Table 1 
show that the application of circular economy in the food industry contributes directly to several SDGs. 

The use of agro-industrial waste, such as sunflower cake (Andrade et al., 2024) and coffee silver skin 
(Felipe et al., 2024), supports SDG 2 (Zero Hunger and Sustainable Agriculture) and SDG 3 (Good Health and 
Well-being), by increasing the availability of nutritious and functional foods, as well as encouraging 
innovation in healthier diets. Initiatives aimed at reducing waste, such as biodegradable packaging 
developed by Matheus et al. (2021), are aligned with SDG 12 (Responsible Consumption and Production) 
and SDG 13 (Climate Action), as they reduce environmental impacts and carbon emissions. In addition, 
research on sustainable packaging and reverse logistics (Paixão et al., 2023) contributes to SDG 9 (Industry, 
Innovation and Infrastructure) and SDG 11 (Sustainable Cities and Communities), by promoting more circular 
and resilient production chains. 

Other works reinforce the relationship between circular economy and different SDG dimensions. The 
use of waste such as galego lime hydrosol in the cosmetics industry (Pinheiro et al., 2024) and Brazil nut ash 
in civil construction (Barros et al., 2024) demonstrates the creation of decent work and economic growth 
(SDG 8), as well as productive diversification that reduces inequalities (SDG 10) and strengthens cross-sector 
partnerships (SDG 17). By addressing technological and water-resource management barriers in the meat 
industry (Souza et al., 2019), the need to also comply with SDG 6 (Clean Water and Sanitation) becomes 
evident, with solutions for efficient use and proper treatment of effluents. In an integrated way, the studies 
reinforce that circular economy not only reduces environmental impacts (SDG 14 and SDG 15, Life Below 
Water and Life on Land), but also drives social and economic changes necessary to reach SDG 1 (No Poverty) 
and SDG 7 (Affordable and Clean Energy), establishing itself as a cross-cutting strategy for sustainable 
development. 

This diversity of studies reveals three main trends: (i) the valorization of agro-industrial residues as 
high-value inputs; (ii) the growth of the sustainable packaging sector; and (iii) the integration between 
bioeconomy and technological innovation. However, challenges remain, such as process scalability, 
consumer acceptance, lack of government incentives, and the need for regulatory adjustments. In addition, 
gaps are identified in the literature regarding reverse logistics, implementation costs, and large-scale 
feasibility analyses, which should be explored in future research. 

With this, we can observe that the implementation of circular economy in the food industry faces 
governmental challenges due to the lack of clear regulations, tax incentives, and adequate infrastructure for 
waste reuse. Despite pressure from international organizations, strict sanitary standards hinder the reuse of 
by-products, and bureaucracy in approving new materials makes the process less economically viable. 
Although the sector has great potential to generate near-zero waste, the absence of policies that encourage 
innovation and recycling limits its transition to a sustainable model, making traditional disposal a more 
accessible option for companies.. 

 

CONCLUSION 

The present research reinforces the importance of circular economy (CE) as a strategic pillar for 
sustainability in the food and beverage industry. The literature review showed that CE plays a central role in 
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reducing waste, adding value to by-products, and improving the efficiency in the use of natural resources, 
aligning directly with the Sustainable Development Goals (SDGs). In addition to pointing out environmental 
benefits, the adoption of circular practices also promotes social and economic gains, such as income 
generation, food security, and the strengthening of industrial competitiveness. 

However, the results also show that the transition toward circular models faces significant structural 
and cultural barriers. Among them, resistance from part of the industry to change, lack of infrastructure for 
waste collection and recycling, and the limited economic viability of some innovationssuch as bioplastics 
and biodegradable packagingstand out. These challenges reveal that although progress is evident, there is 
still a long way to go, requiring greater integration among public policies, investments in technological 
innovation, and consumer awareness. 

Issues such as industrial scalability, sensory and market acceptance of circular products, and the 
formulation of clearer regulatory frameworks emerge as priority areas for investigation. By pointing out 
these aspects, this study provides relevant insights for both the academic community and the productive 
sector, expanding the debate on viable paths for the consolidation of the circular economy. 
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