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ISSUES AND POSSIBLE SOLUTIONS TO REDUCE FOOD 

WASTE IN THE FOOD INDUSTRY 

Boglárka SZÁSZ 

 

Abstract: The aim of this study is to explore the complex causes of food waste 

generation and to identify the technological, industrial and consumer factors that 

play a decisive role in reducing waste. The research was based on qualitative and 

quantitative literature analysis, with special regard to the efficiency of industrial 

innovations, digital waste measurement systems, and biological treatment 

technologies such as composting and anaerobic digestion. The results show that 

the monitoring system supported by intelligent devices, the company's process 

optimization and influencing consumer behaviour can significantly reduce the 

amount of food waste. The study also points out that the utilization of industrial 

by-products through value-added technologies creates new opportunities for 

energy and nutrient recycling, thereby strengthening the sustainability of circular 

economy systems. According to the summary of the research, effective food waste 

reduction requires coordinated cooperation between several sectors and an 

innovation-based strategic approach based on prevention and recycling.  

Keywords: circular economy, composting, food industry innovations, food waste, 

food waste reduction. 

INTRODUCTION  

Food waste is one of the most serious and complex global problems of our time, 

which is an economic, environmental and social challenge at the same time. The 

Food and Agricultural Organisation of the United Nations (FAO) (Gustavsson et 

al., 2011) estimates that around one third of all food produced in the world is 

wasted or wasted at some point in the food supply chain. This can happen in 

companies, households, or even in the hotel industry (Zsótér, 2007) or in hospitality 

(Sava, 2012). It should be mentioned that, for example, most world religions 

consider food as a divine gift (Török et al., 2008), the waste of which is an unethical 

or sinful act (Máté-Tóth-Nagy, 2008). Research shows that religious beliefs often 

reduce household food waste (Nagy, 2017). Religion not only has an effect on an 

individual ethical level, but it can also forge a community force, i.e. social capital 

(Nagy, 2011), which directly helps to reduce waste. I would like to give a very 

good example: the examples of the Szent Ágota Child Protection Service 

(Kothencz, 2012) (Kothencz et al., 2024) and Catholic Caritas show that social 

capital mobilized by religious communities (Kothencz, 2024a) is able to transform 

surplus food into real value for families in need (Kothencz, 2024b). 

In Europe, 88 million tonnes of food are wasted every year (Scherhaufer et al., 

2018), which has a significant impact on food safety, food processing costs and our 

environment. In addition, the decomposition of food waste in landfills produces 

methane, which is one of the most significant greenhouse gases (Sawaya, 2017). 

This problem will exacerbate environmental problems such as global warming and 
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the depletion of our natural resources, which will also put an increased burden on 

waste management systems. 

In my research, I examine the extent and causes of food waste in the food 

industry. The management of losses in the food industry is not yet uniform, and 

only half of the companies keep track of the exact quantities. In many companies, 

loss generation is not seen as a problem, but as a natural consequence of 

technological processes, and they often do not know what happens to the waste 

generated (Kurthy et al., 2021).  

Managing food waste is key to sustainability, as it offers environmental and 

economic benefits. Innovative strategies such as composting and enzymatic 

hydrolysis enhance waste utilization while minimizing greenhouse gas emissions 

(Esposito et al., 2025). 

Sustainable practices include the use of food waste to produce biosurfactants 

(Gupta et al., 2025) and the development of plant-based proteins, which contribute 

to both reducing waste and using resources more efficiently. Ultimately, these 

approaches support the goals of the circular economy and ecological balance 

(Simonyi et al., 2013). 

RESEARCH METHODOLOGY 

The methodology of the research was based on a systematic literature analysis, 

which allowed me to analyze the opportunities and challenges of reducing food 

waste in the food industry based on selected scientific sources. The aim was to 

develop a conceptual framework and theoretical relationships based on the studies, 

and to identify the practical connections. With the help of the method, I compared 

the results of the different researches, mapped the common patterns, critical points 

and theoretical gaps, thus highlighting the possibilities of developing sustainable 

and effective waste management strategies in the industrial environment. 

Literature sources were selected based on related keywords such as "food 

waste", "food loss", "food supply chain" and "reasons for wastage" in combination 

with and/or logical operators. I primarily relied on the literature published between 

2019 and 2026 to take into account the latest research results. In addition to 

relevance, scientific reliability was the main aspect of the search, so I searched 

primarily in the Web of Science database. 

THE IMPACT OF THE FOOD INDUSTRY ON FOOD WASTE 

Theoretical background  

In the scientific literature, food loss and waste (FLW) can be divided into two main 

categories (Boiteau–Pingali, 2023): 

Food Loss: this category refers to the reduction in quantity or quality in the 

food chain from production to retail. The loss occurs mainly in developing 

countries, where food is not used due to technological and infrastructural 

limitations.  
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Food Waste: this category refers to food loss at the retail and consumer level 

that occurs as a result of decisions and actions.  

In more developed countries, such as the United States, a significant portion of 

food waste is generated in households (Li et al., 2023).  
 

The global impact of food waste and the role of industry 

Food waste affects all stages of the food supply chain on a global scale, and 

industry plays a particularly decisive role in terms of the number of losses 

generated. Significant amounts of food loss occur at industrial points in the food 

supply chain, such as post-harvest treatment to processing, which can be 

exacerbated by inadequate technologies, capacity constraints and logistical 

deficiencies (Hodges et al., 2011). 

Losses due to quality standards are particularly common in the processing 

industry, where food becomes waste due to aesthetic defects (colour, shape, size 

and surface defects), even though it would be suitable for consumption 

(Gustavsson et al, 2011). Inefficient supply chain management and inadequate 

storage conditions further increase losses, which is especially true for perishable 

products (Ambrós et al., 2017). Global research also highlights that food waste 

contributes significantly to climate change, as the production of food produced but 

not consumed has an environmental impact, while the decomposition of discarded 

waste produces methane-like greenhouse gases (Szymkowiak et al., 2022). This 

finding is particularly critical in view of the fact that agriculture and the food 

industry are already responsible for a significant part of global resource use.  

The responsibility of industrial actors is therefore not only technological, but 

also strategic: optimising production processes, identifying loss points and 

applying waste minimisation measures would be essential (Parfitt et al., 2010). 

Research also shows that industrial-level interventions can result in a much higher 

rate of food savings than consumer-level education alone (Ambrós et al., 2017).  

On this basis, the key role of industry is to integrate technological innovations, 

more efficient logistics systems and more sustainable production practices in order 

to reduce food waste globally. Thus, the management of the problem is not only an 

environmental but also an economic interest, as the reduction of losses results in 

direct cost savings and improves the long-term efficiency and stability of supply 

chains. 

 

 Sustainable waste management and recycling technologies 

Sustainable waste management aims to minimize the burden on the environment 

by using resources as efficiently as possible and reducing the number of materials 

that end up in landfills (Salem et al., 2023). Advances in recycling technologies 

play a key role in this, as they allow materials to be kept circular, thus promoting 

the circular economy (Hassan, 2025). 



QUAESTUS MULTIDISCIPLINARY RESEARCH JOURNAL 

101 

Modern systems are no longer only based on the physical separation of 

materials, but also optimize waste processing with advanced sensors, optical 

sorters, and robotic sorting (Jiang–Bateer, 2024). Biological and biotechnological 

solutions also represent significant advances. These include composting systems 

and anaerobic digestion, which convert organic waste into valuable resources, 

compost, biogas, or bio-based products (Salem et al., 2023). 

Chemical recycling processes are also becoming more common due to their 

ability to break down plastics and other complex materials at the molecular level 

and create new raw materials (Alaghemandi, 2024). Digitalization and Industry 4.0 

solutions (IoT- Internet of Things, big data, AI-based forecasting) enable more 

accurate monitoring of waste streams, identification of loss points, and 

optimization of processes (Hassan, 2025).  

At the same time, sustainable waste management also requires a social and 

economic shift in attitude, as industry, government, and consumers alike need to 

work together for the system to function efficiently (Jiang-Bateer, 2024). In 

addition to technological developments, the prevention of waste is also of 

paramount importance, for example by reducing the use of materials and the use of 

reusable packaging. 

Sustainable solutions provide long-term cost reduction, environmental 

benefits, and economic stability, and are becoming increasingly vital in addressing 

the global resource crisis (Medina–Mijangos et al., 2021). Overall, the integration 

of sustainable waste management and recycling technologies is essential to reduce 

environmental impacts, maximise economic benefits and strengthen social 

responsibility in the industrial sector. 

 

The role of consumer behaviour and industrial responsibility 

Consumer behaviour plays a significant role in the rate of food waste, as household 

waste accounts for a large proportion of all food waste in developed countries 

(Abeliotis et al., 2014). Consumer decisions such as over-shopping, 

misunderstandings about food expiration dates, and improper storage increase 

waste (Secondi, 2019). However, the responsibility of industry is at least as 

important, the packaging of the products, their units of quantity, and the storage 

processes all have an impact on how much food becomes waste (Uhlig et al., 2025). 

Companies can adopt innovative technologies, such as smart packaging, IoT-based 

tracking, and predictive inventory management, which can reduce losses in the 

supply chain (Arshad et al., 2025). 

Increasing consumer education and awareness (such as waste reduction 

campaigns and food waste reduction programs) is also critical in reducing waste 

(Szakos et al., 2020). As part of companies' CSR strategies, implementing 

sustainable sourcing and waste management practices can improve brand image 

and strengthen social responsibility (Garrone et al., 2014). Reducing waste can 

only be effective if consumer behaviour and industrial responsibility are enforced 

in parallel, complementing each other. This two-pronged approach contributes to 
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the development of a sustainable food supply chain, with economic, environmental 

and social benefits. 

RESULTS 

The amount of waste generated in the food industry remains significant, as the 

utilization and treatment of by-products generated during processing is often not 

optimal (Setiawan et al., 2025) Industrial players are able to reduce waste with 

innovative solutions, for example with the help of sensor quality control and IoT-

based monitoring (Ahmadzadeh et al., 2023). Digital platforms and big data 

applications make it possible to identify loss points, optimizing the supply chain 

and reducing food waste (da Costa et al., 2023). Composting and anaerobic 

digestion remain key biological methods for recycling organic waste, producing 

nutrient-rich compost and biogas, which are a sustainable resource (Appels et al., 

2008). Anaerobic digestion is particularly effective in industrial waste 

management, as the biogas (mainly methane) produced during the fermentation 

process can be used to produce energy, reducing the need for fossil energy sources 

(Neri et al., 2023). 

Automated sorting and processing systems introduced in manufacturing plants 

significantly improve waste quality and reduce unwanted losses. The utilization of 

by-products generated during  fresh fruit and vegetable processing (Zsótér–Bagi, 

2020) as compost, bio-based packaging material or fermentation raw material 

supports the circular economy model (Zhu et al., 2023). Consumer behaviour is 

also a determining factor (Újvári et al., 2021): companies should apply educational 

programs and strategies that encourage conscious shopping to mitigate 

sustainability (Lacrama et al., 2024) and waste (Szakos et al., 2020). Integrating 

industrial responsibility and CSR initiatives into waste management processes 

contributes to sustainable operations and improves the social perception of 

companies (Sarker et al., 2024). 

Modern technologies such as AI-based inventory optimization and predictive 

logistics models have the potential to minimize overstocking and losses due to 

deterioration (Ahmadzadeh et al., 2023). Automatic temperature and humidity 

control in composting systems accelerates decomposition while optimizing the 

quality of the final product (Zhu et al., 2023). Anaerobic digestion can be combined 

with bio-based energy and manure production, which also brings economic 

benefits to industrial players (Sarker et al., 2024). The introduction of integrated 

digital and biological solutions will reduce waste, improve energy efficiency and 

contribute to a sustainable food supply chain. The results of the research show that 

the combination of sustainable waste management and modern recycling 

technologies is key to mitigating the environmental, economic and social impacts 

of the food industry. 
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CONCLUSIONS 

Based on the results, it becomes clear that the waste reduction opportunities in the 

food industry are multidimensional and can only be successful if technological, 

industrial and consumer factors are also managed in an integrated way. The 

responsibility of industrial actors lies in implementing manufacturing and logistics 

processes that minimize losses and optimize resource use (Silvestri et al., 2024). 

At the same time, consumer behaviour and behaviour are also key players: through 

the example of online food ordering, it can be shown that the frequency of ordering 

and the lack of self-control increase the generation of food waste (Li et al., 2024).  

Technological innovations such as smart bins (waste bins equipped with 

sensors and digital technology) and the use of IoT devices effectively contribute to 

the capacity of waste, i.e. measurement and behaviour change (Jones–Garcia et al., 

2022). The industrial use of composting and anaerobic digestion not only serves to 

reduce waste, but also creates new resources: biogas and nutrient-rich manure, 

which are returned to the agri-food system. Modern waste valorisation 

technologies point out that industrial waste streams have significant potential for 

the "value from waste" paradigm (Sarker et al., 2024). However, without the 

coordination of technological, logistical and behavioural interventions, the impact 

of waste reduction will remain limited and synergies between sectors will be 

crucial.  

It is crucial for industry to invest in packaging and product design solutions 

(e.g. sealable, reusable packaging) that provide adequate product protection, fit 

consumer needs and thus contribute to reducing food waste along the supply chain 

(Uhlig et al., 2025). The development of regulatory frameworks and industry 

standards is also essential: industry cannot operate in isolation, policy, business 

practice and consumer awareness must work together.  

Consumer education alone is still not enough, industrial responsibility and 

technological integration are necessary together (United Nations Environment 

Programme & DTU Partnership, 2021). Food waste reduction also offers long-term 

returns by reducing management costs, improving resource efficiency and 

strengthening the company's image. The industrial integration of composting and 

anaerobic digestion remains recommended, especially when industrial by-product 

streams are treated as valuable raw materials rather than as separate waste (Koubaa, 

2024).  

Future strategies should therefore be based on reduce, reuse and 

recycle/valorise, complemented by digital tracking and live database monitoring 

(Tanveer et al., 2022). Ultimately, creating a sustainable food supply chain requires 

a holistic approach that takes into account the role of industry, technology, 

consumers and regulation at the same time, only in this way can a radical reduction 

in food waste be achieved. 
 

The author of this paper did not use AI to write this article. 
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