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ABSTRACT: Reverse logistics is emerging as a key mechanism for implementing a 

circular economy and sustainable agriculture in the face of economic, social, and 

environmental challenges in the agricultural sector. This report analyzes the conceptual 

foundations of reverse logistics, its specifics, and its application in sustainable agriculture. 
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Introduction 

The agricultural sector faces serious challenges: soil depletion, losses in the 

supply chain, surpluses and biodegradable waste, significant greenhouse gas 

emissions and pressure on resources such as water and energy. (For example: 

agro-systems contribute to about 22% of global emissions from agriculture, 

forestry and land use) [2]. At the same time, the concept of sustainable 

agriculture requires the integration of environmental, social and economic 

dimensions in resource management. In this context, reverse logistics-which 

encompasses backflows (return, recycling, reuse of materials, containers, 

packaging, by-products)-is a tool for resource optimization and closing the loop. 

The aim of this report is to explore the role of reverse logistics in 

sustainable agriculture, to draw theoretical frameworks and practical 

applications, as well as barriers and prospects for development. 

Theoretical overview 

Definition and framework of reverse logistics 

Reverse logistics refers to the processes associated with the movement of 

goods, packaging, materials and waste back along the value chain for the 

purposes of value recovery, recycling, reuse or safe disposal [1]. Authors such 

as Ilgin & Gupta (2010) define this process as part of a sustainable supply chain, 
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with a focus on waste minimization and rational use of resources [2]. A 

bibliometric analysis of the topic shows an otherwise growing academic interest: 

since 2018, publications in the field of “reverse logistics + sustainability” have 

increased significantly [2]. 

 

Reverse Logistics and the Circular Economy 

Reverse logistics is closely related to the concept of a circular economy, 

where products, materials and by-products are not treated as waste, but as inputs 

into other cycles [6]. In agriculture, reverse logistics is becoming critical to 

achieving a circular economy and sustainability. 

 

 
Fig. 1. Circular Economy [8, 9] 

 

Agriculture generates significant amounts of crop residues, animal manure, 

by-products from crop processing, pesticide and fertilizer packaging, as well as 

the reuse of packaging, collection and recycling of plastic foils, pallets, 

cassettes, etc. The management of these flows is the basis of reverse logistics in 

the agricultural sector. 

 

Characteristics of the agri-food chain 

Reverse logistics in agri-food chains is characterized by the following 

features: 

• High level of perishable products, which requires rapid processing, 

optimal transport conditions and good infrastructure [2]. 

• A significant amount of food is lost or turned into waste along the chain: 

during collection, storage, transport and processing. 
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• Need for coordination between multiple actors: producers, traders, 

logistics companies, waste operators, regulatory authorities. 

• Additional barriers – lack of infrastructure for reverse flow, high logistics 

costs, quality and suitability of returned products, lack of traceability [2]. 

 

Applications in Sustainable Agriculture 

Waste Reduction and Resource Optimization 

A key function of reverse logistics in agriculture is the reduction of food 

losses. This occurs by returning unsold or defective produce for processing or 

secondary markets. This practice, according to Jovanović et al. (2023), reduces 

GHG emissions and improves the efficiency of the chains. In addition, the 

repeated use of packaging (pallets, boxes, containers) limits the consumption of 

new materials, which brings economic and environmental benefits [2]. 

 

Supporting circular models and renewable resources 

Reverse logistics supports the implementation of models such as: 

• Composting plant residues and animal waste and returning them to the 

soil as organic fertilizer - which improves fertility and reduces the need for 

synthetic fertilizers. 

• Using biomass from residues to produce energy (biogas) and returning the 

residual material to the circular cycle. 

• Introducing logistical and technological solutions to monitor and manage 

reverse flows through digital technologies, which increases transparency and 

efficiency (e.g. IoT, blockchain) [1]. 

 

Economic and social aspects 

From an economic perspective, reverse logistics can lead to: 

• Reducing the cost of new materials and packaging through reuse. 

• Generating additional revenue through recycling or selling recovered raw 

materials. 

• Increasing the competitiveness of farmers who integrate sustainable 

practices - this can also improve their image in the market. 

Socially, sustainable practices strengthen the relationship between 

producers and consumers, stimulate “green” jobs and support the inclusion of 

smaller farms in sustainable chains. 

 

Strengths and Weaknesses of Reverse Logistics in Sustainable 

Agriculture 

Strengths 

1. Waste and pollution reduction 

• Limiting the disposal of hazardous materials. 

• Improving the ecological balance in agricultural systems. 
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2. Economic benefits 

• Reducing costs through the reuse of materials. 

• Possibility of generating additional income from secondary raw materials 

(biogas, compost). 

3. Improving the image of agricultural enterprises 

• Consumer confidence in sustainable practices increases. 

• Facilitates access to subsidies and green funds. 

4. Resource optimization 

• Better management of material, water and energy flows. 

• Reducing carbon footprint and energy consumption. 

5. Compliance with EU regulations and policies 

• Supports the implementation of the principles of the circular economy and 

the Green Deal. 

 

Weaknesses 

1. High initial investments 

• Need for infrastructure (collection points, logistics centers, transport). 

• High costs for technologies for sorting, processing and monitoring flows. 

2. Complexity of the logistics network 

• Coordination between farmers, processors, traders and institutions. 

• Difficulties in transporting small quantities to remote agricultural areas. 

3. Insufficient information and motivation 

• Many farmers are not aware of the benefits or procedures for return and 

recycling. 

• Lack of trained personnel in the field of reverse logistics. 

4. Regulatory and administrative obstacles 

• Difficult bureaucracy in obtaining permits, certification and reporting. 

• Differences between national and European standards. 

5. Limited market for secondary raw materials 

• Insufficient development of markets for compost, biogas, recycled 

materials. 

• Low return on investment in some regions. 
 

Summary 
Aspect  Strengths  Weaknesses 

Environmental Reduces waste, conserves natural 

resources 

Uneven implementation by 

region 

Economic Reduces costs, creates new revenue 

streams 

High initial costs 

Social Improves image and sustainability Insufficient awareness 

Technical/logistical Traceability and optimization 

capabilities 

Complexity of logistics 

processes 

JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 29, 2025 91



Conclusion 

Reverse logistics is an essential element for achieving sustainability in 

agriculture, as it reduces waste and optimizes resource cycles. However, its 

integration requires significant investments in infrastructure, technology and 

coordination. Success in this area leads to better environmental performance, 

higher economic efficiency and social sustainability for rural regions. Future 

work should focus on developing models, measuring effects and removing 

barriers. 

The greatest strength of reverse logistics is its ability to transform waste 

from a liability into an asset, thus directly contributing to economic and 

environmental sustainability. 

The greatest weakness is the cost and complexity of implementation, 

especially when dealing with perishable goods, which requires impeccable 

coordination and significant investments. 
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