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Abstract. Agricultural residues, traditionally regarded as waste, represent 

an abundant and renewable resource that can significantly contribute to a circular 

economy. By converting crop byproducts like stalks, husks, and straw into 

valuable bioproducts, industries can reduce reliance on non-renewable resources 

while minimizing environmental impact. This article explores the potential of 

agricultural residues, in various applications, including biochemicals, biofuels, 

bioplastics, packaging materials, biocides, bisorbents and biocomposites. 

Integrating these residues into production cycles not only reduces waste and 

conserves natural resources but also provides economic benefits to rural 

communities and supports sustainable development. Despite challenges like 

processing costs and logistical issues, advances in technology and supportive 

policies are accelerating the adoption of agricultural residues in circular 

economy models to create a closed-loop system where resources are reused, 

recycled, and repurposed, minimizing waste and conserving natural resources. 

This shift towards repurposing agricultural waste is essential for building a 

resilient, low-carbon economy and promoting sustainable resource management. 
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1. Introduction  

 

In an era marked by many environmental challenges and resource 

depletion, the imperative to transition from linear economic models to circular 

systems has never been more pressing.  

By focusing on reusing, recycling, and repurposing resources to 

minimize waste and environmental impact, the circular economy highlights the 

potential of agricultural residues can bring (Trofin et al., 2023). These residues, 

often burned, discarded or simply left on the field, can instead be transformed 

into renewable feedstock for bioproducts (Sillanpää et al., 2019).  

Crop byproducts such as straw, husks, and stalks are rich in cellulose, 

lignin, and other valuable compounds. With proper processing into a biorefinery 

process, they can serve as raw materials for sustainable products, including 

bioplastics, adhesive systems (Ungureanu et al., 2014), biofuels, biocides 

(Ungureanu et al., 2008; 2012; 2016), bisorbents (Ungureanu et al., 2024), 

biocomposites (Ungureanu et al., 2021) and even textiles (Cheșca et al., 2017). 

The global agricultural sector generates an estimated 140 billion metric 

tons of biomass annually, with approximately 30% consisting of residual 

materials. Rather than viewing these materials as waste requiring disposal, a 

paradigm shift is emerging that recognizes their potential as valuable feedstock 

for various industrial applications. (Toplicean et al., 2024)  

Diverging from the traditional linear model, which is characterized by a 

“take, make, dispose” process, transformation aligns with the fundamental 

principles of circular economy: Designing products to minimize waste and 

pollution; Extending the lifecycle of products and materials through reuse, 

repair, re-manufacturing, and recycling, and regenerating natural systems 

(Kirchherr et al., 2023). 

The valorization of agricultural residues presents a unique nexus of 

environmental stewardship, economic opportunity, and rural development. By 

redirecting these materials into productive uses‒ranging from biochemicals and 

biofuels to innovative materials like bioplastics and biocomposites‒industries 

can simultaneously reduce their environmental footprint and create new value 

streams (Ufitikirezi et al., 2024). This approach not only addresses waste 

management challenges but also offers a pathway to reduce dependence on 

finite resources while supporting agricultural communities through diversified 

income sources. 

This research explores the multifaceted potential of agricultural residues 

in circular economy applications, as depicted in Fig. 1, examining both the 

opportunities and challenges in their utilization. Through analysis of current 
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technologies, market dynamics, and policy frameworks, we investigate how 

these abundant biological resources can be effectively integrated into 

sustainable production cycles, contributing to a more resilient and regenerative 

economic system. 

Agricultural residues‒the byproducts of farming activities that have 

traditionally been treated as waste‒represent a compelling opportunity to 

advance this transition. These residues, encompassing materials such as crop 

stalks, husks, straw, and processing remnants, constitute a vast yet largely 

untapped resource stream with significant potential for valorization within 

circular economy frameworks. 

 

 
 

Fig. 1 – Key Principles of Agricultural Residues in a Circular Economy. 

 

As environmental concerns grow, industries are increasingly looking to 

agricultural byproducts to replace non-renewable resources and create a more 

sustainable, closed-loop system. 

 

2. The Role of Agricultural Residues in a Circular Economy 

 

The challenge of balancing agricultural production with environmental 

sustainability has never been more pressing. As the global population continues 

to grow and the demands on agricultural systems increase, the question of how 

to optimize the use of resources without depleting the planet’s finite reserves 

becomes ever more critical. Enter the concept of the circular economy‒a 

transformative model that seeks to create systems in which waste is minimized, 

resources are used efficiently, and value is generated at every stage of 

production (Camilleri, 2018).  
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In the context of agriculture, agricultural residues‒byproducts left after 

the harvest of crops‒emerge as a crucial component of this model, capable of 

closing the loop on farming practices while simultaneously providing economic, 

environmental, and social benefits. 

Agricultural residues are the leftover materials from the production of 

crops. These can include stalks, leaves, husks, roots, and other plant parts that 

are not harvested for consumption or sale. Example crops include wheat straw 

(Puitel et al., 2017), rice husks (Rodriguez-Otero et al., 2024), corn stover 

(Cheșca et al., 2019a, b; Trofin et al., 2023), rapeseed stalks (Tofanica and 

Puitel, 2019), sugarcane bagasse (Raj et al., 2024), cotton stalks (Prakash et al., 

2024) and others.  

Globally, these residues account for a significant amount of biomass, 

with billions of tons produced each year. However, despite their abundance, 

agricultural residues have often been considered waste, with little value attached 

to them. Traditional practices have involved burning these residues to clear 

fields or simply leaving them to decompose, releasing carbon dioxide and other 

pollutants into the atmosphere (Raza et al., 2022). 

In a circular economy, however, agricultural residues are recognized not 

as waste but as valuable resources that can be repurposed into new products or 

processes, reducing the need for virgin resources and lowering environmental 

impact. (Awasthi et al., 2022). By applying the principles of reduce, reuse, and 

recycle, agricultural residues become a key enabler of a more sustainable and 

regenerative agricultural system. 

At the core of a circular economy is the idea of a regenerative 

system‒one that minimizes waste and maximizes resource efficiency. In 

agricultural contexts, this means creating closed-loop systems where residues 

and byproducts are reintegrated into the production process.  

This can take several forms: 

• Animal Feed: Certain agricultural residues, such as corncobs, wheat 

straw, or even cotton stalks, can be processed and used as animal feed. This is 

particularly relevant in regions where feed scarcity can be a challenge. By 

utilizing agricultural byproducts as animal nutrition, farmers reduce the need for 

external feed inputs and help close the loop in food production systems. 

• Bioproducts and Materials: Agricultural residues can also be 

transformed into a range of bioproducts, including biodegradable plastics, 

building materials, and even textiles. A growing trend in the circular economy is 

the use of nonwood raw materials to produce sustainable packaging materials or 

paper products. In some cases, agricultural residues like sugarcane bagasse have 

been used to create biodegradable plastic alternatives, helping to reduce plastic 

waste in our environment. These bioproducts not only reduce the environmental 

impact of production but also create a demand for otherwise wasted agricultural 

materials. 
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• Bioenergy Production: Agricultural residues are an excellent source 

of biomass that can be converted into bioenergy. Through processes like 

anaerobic digestion or combustion, organic waste can be transformed into 

biogas, electricity, or heat. For example, corn stover (the leftover stalks and 

leaves after corn harvest) is increasingly used for bioethanol production, which 

serves as a renewable fuel alternative to fossil fuels. Similarly, rice husks, often 

discarded or burned in the open, can be used to produce biochar or converted 

into biogas, reducing reliance on nonrenewable energy sources. 

• Composting and Soil Enrichment: In traditional farming systems, 

residues left in the field often decompose slowly, releasing methane‒a potent 

greenhouse gas. However, in a circular economy, these residues can be 

composted or processed into organic fertilizers, which can then be used to 

enrich soil fertility. For example, rice husks can be used to produce high-quality 

compost or biochar that improves soil structure, enhances nutrient content, and 

boosts soil water retention. The ability to recycle agricultural residues back into 

the soil also helps in sequestering carbon, contributing to climate change 

mitigation efforts. 

 

3. Benefits of Using Agricultural Residues in a Circular Economy 

 

The benefits of utilizing agricultural residues extend across 

environmental, economic, and social dimensions, contributing to sustainability 

and offering new opportunities for innovation and growth. 

 
3.1. Environmental Benefits 

 

One of the most compelling arguments for using agricultural residues in 

a circular economy lies in its potential to reduce environmental impacts. 

Traditionally, agricultural residues have been seen as waste, often burned in 

open fields or left to decompose, both of which have detrimental environmental 

consequences. (Voss et al., 2024). However, when repurposed, these residues 

can have far-reaching environmental benefits, addressing key concerns such as 

carbon emissions, waste generation, and resource depletion. 

Reduction of Greenhouse Gas Emissions - Agricultural residue 

management is a significant source of greenhouse gas emissions, particularly 

when residues are burned. Burning releases carbon dioxide, carbon monoxide, 

particulate matter, and methane into the atmosphere (Ravindra et al., 2018). In 

contrast, using residues as feedstocks for bioenergy, compost, or bioproducts 

reduces the need for open burning and helps to mitigate these emissions. 

(Chettri et al., 2024) For example, when rice husks are converted into biochar or 

used as a fuel source for energy production, the carbon contained in the residues 

is stored in a stable form, thus preventing its release into the atmosphere (Kordi 

et al., 2023). 
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Additionally, agricultural residues such as wheat straw or corn stover 

can be digested to produce biofuels, such as bioethanol or biogas, which can 

serve as renewable alternatives to fossil fuels. These biofuels release 

significantly less carbon dioxide than traditional gasoline or coal, thereby 

reducing the overall carbon footprint of the agricultural sector and contributing 

to climate change mitigation efforts (Malik et al., 2024). 

Soil Health and Carbon Sequestration - The use of agricultural residues 

can also benefit the environment through soil health enhancement and carbon 

sequestration. When agricultural residues are incorporated into the soil as 

compost or biochar (Armanu and Volf, 2022), they contribute valuable organic 

matter, which improves soil structure, increases water retention, and enhances 

nutrient content. This leads to improved soil fertility and productivity over time.  

Moreover, the incorporation of agricultural residues into the soil has the 

added benefit of sequestering carbon. Organic materials like rice husks or corn 

stalks, when buried in the soil as part of the composting process, help store 

carbon in the ground, where it can remain for years. This practice is an 

important strategy in efforts to reduce atmospheric carbon dioxide 

concentrations and combat global warming (Patel and Panwar, 2023). 

Waste Reduction and Resource Efficiency - Agricultural residues, which 

account for a substantial proportion of biomass globally, are often discarded or 

underutilized. By redirecting these residues into productive uses, the circular 

economy reduces the amount of waste that would otherwise be sent to landfills 

or incinerated. For instance, when crop residues are processed into materials 

such as biodegradable plastics, packaging, or building materials, they contribute 

to a reduction in the demand for virgin materials, conserving natural resources 

and reducing the environmental footprint of production (Moshood et al., 2022). 

 
3.2. Economic Benefits 

 

Beyond the environmental advantages, utilizing agricultural residues in 

a circular economy can generate significant economic benefits. The 

transformation of agricultural byproducts into high-value products opens up 

new markets, drives innovation, and supports the creation of green jobs. 

New Income Streams for Farmers - One of the most direct economic 

benefits of utilizing agricultural residues is the creation of new income streams 

for farmers. In many regions, agricultural residues are seen as waste and have 

little or no economic value. However, by converting these residues into valuable 

products‒such as biofuels, animal feed, bioplastics, or construction 

materials‒farmers can monetize these byproducts and diversify their income 

sources (Singh et al., 2023). This is particularly important for small-scale 

farmers in developing countries, where market fluctuations and external 

economic pressures often make farming less profitable. 
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For example, corn stover (Cheșca et al., 2019a), rapeseed stalks 

(Tofanica et al., 2012), which would traditionally be left to decompose or 

burned, can now be sold to bioenergy producers or companies manufacturing 

bioproduct. Similarly, wheat straw, which was once discarded after harvest, is 

increasingly being used to produce sustainable packaging materials, thus 

providing farmers with an additional revenue stream that supports the economic 

resilience of their operations. 

Job Creation in Green Industries - The rise of circular economy 

practices centered around agricultural residues also has the potential to generate 

new jobs and stimulate economic growth in green industries (Velasco-Muñoz, 

2022). The processing and conversion of agricultural residues into bioproducts 

require labor-intensive activities, such as collection, transportation, processing, 

and manufacturing. By investing in technologies and infrastructure to support 

the circular economy, governments and private companies can create 

employment opportunities in sustainable industries (Arias et al., 2023). 

For instance, the production of bioplastics from agricultural residues 

creates jobs in fields such as research and development, manufacturing, and 

logistics. In addition, the development of new bioenergy facilities, such as 

biogas plants or bioethanol refineries, offers employment in renewable energy 

sectors. This growth in green jobs aligns with broader objectives of promoting 

sustainable development and providing stable livelihoods (Blasi et al., 2023). 

Value-Added Products and Innovation - The circular economy 

encourages innovation in product design and manufacturing. By finding new 

uses for agricultural residues, businesses can develop value-added products that 

meet the growing demand for sustainable alternatives. From biodegradable 

plastics and eco-friendly packaging to bio-based fertilizers and textiles, the 

opportunities for innovation are vast. Agricultural residues, once seen as waste, 

can be transformed into high-performance materials that replace more resource-

intensive products (European Commission, 2018). 

Take, for example, the use of sugarcane bagasse, which is typically 

discarded after the extraction of juice. By processing bagasse into bio-based 

packaging, building materials, or even textiles, companies are creating products 

that are both economically valuable and environmentally sustainable (Wani et 

al., 2023). This shift toward bioproducts helps drive the transition to a low-

carbon economy and supports the demand for sustainable consumer goods. 

 
3.3. Social Benefits 

 

The integration of agricultural residues into a circular economy has 

profound social implications, particularly in rural and agricultural communities. 

By providing farmers with additional income streams and supporting green job 

creation, circular economy practices contribute to the socioeconomic well-being 

of these communities. 



40                                        Bogdan-Marian Tofănică et al. 
 

 

 

Improved Rural Livelihoods - Farmers who are able to sell agricultural 

residues for use in bioenergy or bioproducts gain financial benefits from 

resources that were previously discarded. In many developing countries, 

agricultural residues represent an untapped resource that can help alleviate 

poverty by diversifying income sources and improving household resilience. 

For example, communities that rely on rice cultivation can sell rice husks to 

bioenergy producers, providing extra income during off-seasons or when crop 

prices are low (Mujtaba et al., 2023). 

Enhanced Food Security and Resource Resilience - Utilizing 

agricultural residues in a circular economy promotes more sustainable farming 

practices, which in turn can enhance food security. By improving soil health 

through the use of compost and biochar, agricultural productivity can be 

increased, leading to more resilient food systems (Tazebew et al., 2024). 

Additionally, when residues are used to produce bioenergy or animal feed, they 

contribute to the stability of local food supply chains, making agricultural 

systems more robust against external shocks. 

 

4. Challenges and Future Perspectives 

 

The integration of agricultural residues into a circular economy offers 

tremendous opportunities for sustainability, resource efficiency, and innovation. 

However, while the benefits are clear, several challenges must be addressed for 

this potential to be fully realized. These challenges span technical, economic, 

regulatory, and social dimensions. Overcoming these barriers will require 

coordinated efforts among farmers, industries, policymakers, and researchers to 

shape the role of agricultural residues in a circular economy. 

 
4.1. Challenges in Collection and Processing 

 

One of the primary hurdles to fully utilizing agricultural residues is the 

collection and processing infrastructure required to handle these materials 

efficiently. 

Collection Logistics - Agricultural residues are typically produced in 

large quantities but are scattered across vast areas of farmland. Efficiently 

collecting these materials, especially in rural and remote regions, requires 

significant logistical coordination. In many cases, the transportation of residues 

to processing facilities can be cost-prohibitive due to long distances and poor 

infrastructure (Kaiser and Barstow, 2022). The scattered nature of these 

materials also makes it difficult to maintain a consistent supply, which is 

essential for large-scale processing operations. 

Processing Technologies - Even when residues are collected, the 

technology to process them into valuable products is still evolving. Agricultural 

residues, by their nature, are heterogeneous, varying greatly in composition and 
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quality (Puitel et al., 2020). This variability can complicate the conversion 

processes needed to transform them into biofuels, bioproducts, or animal feed. 

For example, converting wheat straw into bioethanol or bioplastics requires 

advanced biochemical processes that are often expensive and energy-intensive. 

In addition, many processing technologies are still in the experimental 

or early commercial stages. Scaling up these technologies from small-scale pilot 

projects to large commercial operations requires significant investment in 

research and development, as well as in infrastructure for large-scale processing 

(Erakca et al., 2024). 

 
4.2. Economic and Market Challenges 

 

The economic viability of using agricultural residues in a circular 

economy is closely tied to the cost of collection, processing, and the market 

demand for the end products. While residues can provide value, they must 

compete with other, often cheaper, raw materials. 

Cost-Effectiveness - The cost of collecting, transporting, and processing 

agricultural residues can sometimes be higher than the value of the end products 

they generate. For example, the production of biofuels from agricultural 

residues may not always be economically competitive with fossil fuels, 

especially in regions where fossil fuel prices are low (Wu et al., 2023).  

Similarly, bioplastics made from agricultural residues may be more 

expensive than petroleum-based plastics, which are produced at a much larger 

scale (Mikhailidi et al., 2024). To address these challenges, innovative 

approaches such as the development of more efficient processing technologies, 

improvement of residue collection systems, and better integration into existing 

agricultural supply chains are necessary (Lezoche et al., 2020).  

Financial incentives, such as subsidies or tax credits for bioenergy 

production or bioproducts, could also play a role in making these processes 

more economically viable (Osman et al., 2024).  

Market Demand and Consumer Acceptance - While there is growing 

demand for sustainable products, market adoption of bioproducts made from 

agricultural residues can be slow. Many industries remain entrenched in 

traditional, petroleum-based materials, and convincing consumers and 

businesses to shift to biobased alternatives requires both education and 

infrastructure development. Additionally, the relatively small scale of 

agricultural residue utilization in comparison to established industries means 

that economies of scale are not yet realized, keeping production costs high. For 

agricultural residues to become a mainstream resource, new markets need to be 

cultivated, and consumer behaviors will need to shift toward greater acceptance 

of sustainable alternatives (Borsellino et al., 2020). 
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4.3. Regulatory and Policy Challenges 

 

The policy and regulatory landscape is another critical area that 

influences the successful integration of agricultural residues into a circular 

economy. 

Lack of Clear Regulations - In many countries, there is still a lack of 

clear, standardized regulations regarding the use of agricultural residues. This 

includes issues around waste classification, environmental standards for residue 

processing, and the rules governing the use of residues in bioenergy or 

bioproducts. The absence of clear regulatory frameworks creates uncertainty for 

investors and businesses, hindering long-term planning and development in the 

sector (Banja et al., 2019). For instance, agricultural residues like rice husks or 

wheat straw may be classified as waste under certain regulations, complicating 

their potential use in bioenergy or bioplastics. Alternatively, in other 

jurisdictions, residues may be considered valuable resources, which can open up 

opportunities for subsidies or tax incentives, but these policies are not 

universally applied or standardized (Baumber, 2017). 

Policy Gaps and Incentives - Government policies often favor 

conventional agricultural practices and industrial processes, which can limit the 

incentive for farmers and businesses to shift toward circular economy models. 

Financial subsidies for fossil fuels or unsustainable agricultural practices may 

undermine the economic viability of circular economy solutions (Heyl et al., 

2022). Additionally, the lack of targeted support for circular initiatives, such as 

grants for research and development in agricultural residue processing, further 

complicates progress. To overcome these barriers, policymakers must establish 

clear guidelines for the sustainable use of agricultural residues, as well as 

provide incentives for their inclusion in circular economy practices (D’Amato 

and Korhonen, 2021). This might include tax credits for businesses that process 

agricultural residues or subsidies for farmers who adopt residue utilization 

strategies. Furthermore, governments should promote research into innovative 

technologies and ensure that policies are designed to accelerate the transition 

toward sustainable, circular agriculture. 

 
4.4. Social and Cultural Barriers 

 

The adoption of circular economy practices involving agricultural 

residues also faces social and cultural barriers. In many regions, agricultural 

practices and residue management methods are deeply ingrained, and changing 

these practices can be met with resistance. 

Farmer Adoption and Education - Many farmers are still unfamiliar 

with the potential benefits of using agricultural residues in a circular economy. 

The notion of “waste” as a valuable resource is a significant shift from 

traditional farming practices, where residues are either burned or left to 
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decompose. Farmers may lack the necessary knowledge, tools, or capital to 

invest in new residue management systems, making them hesitant to adopt 

circular practices (Ayilara et al., 2020). 

Education and training programs are essential to raise awareness of the 

economic, environmental, and social benefits of utilizing agricultural residues. 

These programs should focus on demonstrating the profitability of residue-

based products, such as biofuels, animal feed, or bioplastics, and provide 

farmers with the knowledge and support needed to transition (Aït-Kaddour et 

al., 2024). 

Perceived Value of Agricultural Residues - Cultural perceptions also 

play a role in the underutilization of agricultural residues. In many cases, 

residues are viewed as a nuisance or an inconvenient byproduct of farming 

rather than a resource to be exploited. Changing these perceptions is crucial to 

overcoming the barriers to widespread adoption of circular economy practices 

in agriculture. Public awareness campaigns and success stories that demonstrate 

the value of agricultural residues can help shift these cultural norms (Velasco-

Muñoz et al., 2022). 

 
4.5. Future Perspectives 

 

Despite the challenges, the future of agricultural residues in a circular 

economy is promising. As the global push for sustainability intensifies, 

innovations in technology, policy, and market development will pave the way 

for more efficient and widespread use of these residues. 

Technological Advancements - The development of more efficient and 

cost-effective processing technologies is likely to be a game-changer. Advances 

in enzymatic processing, fermentation technologies, and thermochemical 

conversion could significantly reduce the cost of converting agricultural 

residues into valuable products (Singh et al., 2023). For example, new 

breakthroughs in biotechnology may enable the production of high-performance 

bioplastics or biofuels from agricultural residues that are currently too 

expensive or difficult to process (Ezeorba et al., 2024). 

Collaborative Approaches - The future of agricultural residues in a 

circular economy will also depend on greater collaboration between farmers, 

industries, and governments. By aligning incentives and creating value chains 

that connect agricultural residue producers with processors and end-users, 

circular economy practices can become more integrated into global supply 

chains (Cahyadi et al., 2024). Public-private partnerships, cross-sector 

collaboration, and international cooperation will be crucial in scaling up circular 

practices and ensuring that agricultural residues are fully utilized (Sánchez-

García et al., 2023). 

Consumer Demand for Sustainability - As consumer awareness about 

sustainability and environmental impact grows, demand for products made from 



44                                        Bogdan-Marian Tofănică et al. 
 

 

 

agricultural residues is expected to increase (Rótolo et al., 2022). Industries that 

produce food packaging, textiles, and consumer goods will likely face 

increasing pressure to adopt sustainable practices, opening up new markets for 

bioplastics, biodegradable packaging, and other residue-based products 

(Hussain et al., 2024). 

While there are substantial challenges to the widespread use of 

agricultural residues in a circular economy, the future outlook is positive. By 

addressing issues related to collection, processing, economic viability, 

regulation, and cultural perceptions, we can unlock the full potential of 

agricultural residues as a resource in a sustainable and circular world. With 

technological advancements, strong policy support, and greater collaboration, 

agricultural residues will play an increasingly important role in a future where 

waste is minimized, resources are maximized, and sustainability is at the 

forefront of economic and environmental decision-making. 
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SOLUȚII DE ECONOMIE CIRCULARĂ: EXPLORAREA REZIDUURILOR 

AGRICOLE  

 

(Rezumat) 

 

Reziduurile agricole, considerate în mod tradițional deșeuri, reprezintă o 

resursă abundentă și regenerabilă care poate contribui semnificativ la o economie 

circulară. Prin conversia subproduselor vegetale, cum ar fi tulpinile, cojile și paiele, în 

bioproduse valoroase, industriile pot reduce dependența de resursele neregenerabile, 

minimizând în același timp impactul asupra mediului. Acest articol explorează 

potențialul reziduurilor agricole, în diverse aplicații, inclusiv biochimice, 

biocombustibili, bioplastice, ambalaje, biocide, bisorbente și biocompozite. Integrarea 

acestor reziduuri în ciclurile de producție nu numai că reduce deșeurile și conservă 

resursele naturale, dar oferă și beneficii economice comunităților rurale și sprijină 

dezvoltarea durabilă. În pofida unor provocări precum costurile de prelucrare și 

problemele logistice, progresele tehnologice și politicile de susținere accelerează 

adoptarea reziduurilor agricole în cadrul modelelor de economie circulară pentru a crea 

un sistem în buclă închisă în care resursele sunt reutilizate, reciclate și reutilizate, 

reducând la minimum deșeurile și conservând resursele naturale. Această reorientare 

către reutilizarea deșeurilor agricole este esențială pentru construirea unei economii 

rezistente, cu emisii reduse de carbon și pentru promovarea gestionării durabile a 

resurselor. 

 


