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Editorial

Artificial Intelligence (AI)-based computer vision systems 
are the vital to refining quality control in food processing 
and manufacturing sector [1]. AI is being increasingly used 
in the agri-food sector to improve productivity, efficiency, 
and sustainability. It has the potential to revolutionize the 
food sector in several ways, including but not limited to 
precision agriculture, crop monitoring, predictive analytics, 
supply chain optimization, food processing, quality control, 
personalized nutrition, and food safety [2]. These systems 
can investigate food products for defects, contaminants, and 
adherence to quality standards, confirming product safety 
and sinking the reliance on manual labor. The integration 
of AI-powered robots is transforming food processing and 
manufacturing operations. Robots can accomplish complex 
tasks such as sorting, packaging, and assembly with speed 
and precision, resulting in augmented productivity, reduced 
costs, and heightened product consistency. AI algorithms 
can evaluate huge amounts of data to optimize supply chain 
logistics [2]. By predicting demand, managing inventory 
efficiently, and reshuffling transportation routes, AI in food 
technology improves operational efficiency, lessens costs 
and minimizes food waste throughout the supply chain [3]. 
In view of enhancing food manufacturing with the assistance 
of AI it is noteworthy that AI technologies have been 
instrumental in streamlining food production processes. 

Through machine learning algorithms and automation, food 
manufacturers can maintain reliable product quality, reduce 
production costs, and minimize waste. One remarkable 
application is predictive maintenance, where AI predicts 
when production equipment is likely to fall, allowing for 
timely maintenance and thereby reducing downtime and 
costly repairs [4]. Moreover, the challenges, limitations, 
and future potentials of AI in the field of food sector are 
summarized in this editorial as follows:

Food Packaging and Labelling

AI is also making an impact on food packaging and 
labelling. Intelligent packaging solutions equipped with 
sensors can monitor the condition of food products, providing 
real-time data on factors like temperature and humidity [5]. 
This is particularly valuable for ensuring the freshness and 
safety of perishable items. AI can also play a critical role in 
accurate food labelling, helping to detect allergens and ensure 
that ingredient lists are correctly displayed, safeguarding 
consumer health and adhering to regulatory standards [6].

More Efficient Food Distribution

AI optimizes food flows from farm to consumer:

Demand Forecasting

Neural forecasting algorithms predict demand grounded 
on influencers like demographics, promotions, and seasonal 
events. This enables aligned production planning in food 
sector [7,8].

 Inventory and Expiry Monitoring

Intelligent tracking systems display inventory expiry 
dates and environmental conditions during distribution 
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to reduce spoilage through route optimizations [9]. Even 
though the majority of the articles discuss loss reduction, 
a key advantage of first-expired-first-out (FEFO) enabled 
cold chains is the provision of consistent quality to all the 
stakeholders, which also improves the forecasting accuracy 
and the profits. Different companies might have different 
priorities, such as offering high-quality/high-cost or low-
quality/low-cost perishables depending on their customer 
base. The logistics parameters of FEFO can be adjusted 
to accommodate both types of priorities, which is only 
made possible by accurate prediction of the shelf life of the 
inventory to be distributed. High-quality perishables can 
be made available to the customers at a premium cost by 
choosing the products with relatively long shelf lives to be 
delivered in shorter periods of time and vice versa [9,10].

 Delivery Logistics

Route planning algorithms energetically construct 
delivery schedules factoring in urgency, vehicle capacity, 
traffic arrangements, and projected demand density for 
superior efficiency. Largely, AI in food technology provides 
food companies unmatched visibility into their distribution 
networks, driving down costs [11].

AI in Food Service and Delivery

AI has the potential to be used in service and delivery 
systems as well:

 Chatbots and Virtual Assistants

AI-powered chatbots and virtual assistants can 
automate customer support, take orders, and provide 
recommendations. This improves efficiency and customer 
engagement [12].

 Delivery Optimization

AI algorithms can optimize delivery routes, considering 
traffic patterns, weather conditions, and customer 
preferences [13]. This minimizes delivery time and costs 
while maximizing customer satisfaction [14].

 Menu Optimization

AI can analyze customer feedback, sales data, and market 
trends to optimize menu offerings. This helps restaurants 
tailor their offerings to customer preferences, increasing 
customer retention and profitability [15]. 
In spite of above merits of AI in food sectors, there are certain 
challenges around its adoption as follows:
•	 Regulatory and Safety Concerns
As AI becomes more prevalent in the food industry, it is 

essential to navigate the complex landscape of regulations 
and standards. Ensuring the safety and reliability of AI-
powered systems is crucial, as mistakes or failures can have 
serious consequences for both businesses and consumers 
[16,17].
•	 Data Privacy and Consumer Trust
AI applications often involve the collection and analysis of 
personal data. It’s vital to address concerns related to data 
privacy, as consumers need to trust that their personal 
information is handled responsibly. Building and maintaining 
consumer trust is key to the widespread adoption of AI in food 
technologies. Certain studies have been noticed to explore the 
ethical considerations in using financial technology (fintech), 
focusing on big data, artificial intelligence (AI), and privacy 
[18,19]. Using a systematic literature-review methodology, 
the study identifies ethical and privacy issues related to 
fintech, including bias, discrimination, privacy, transparency, 
justice, ownership, and control. The findings emphasize 
the importance of safeguarding customer data, complying 
with data protection laws, and promoting corporate digital 
responsibility. The study provides practical suggestions 
for companies, including the use of encryption techniques, 
transparency regarding data collection and usage, the 
provision of customer opt-out options, and the training of 
staff on data-protection policies [19]. However, the study is 
limited by its exclusion of non-English-language studies and 
the need for additional resources to deepen the findings. To 
overcome these limitations, future research could expand 
existing knowledge and collect more comprehensive data to 
better understand the complex issues examined [19].
•	 AI Bias and Fairness
AI algorithms can inadvertently perpetuate biases present in 
the data they are trained on. Recognizing and mitigating bias 
in AI systems is a critical ethical consideration, particularly 
when it comes to AI-generated food recommendations and 
decisions. Fairness and inclusivity should be central to AI 
development in the food industry [20]. Research in fairness 
and bias in AI and ML should prioritize the diversification of 
training data and address the nuanced challenges of bias in 
generative models, especially those used for synthetic data 
creation and content generation. It is imperative to develop 
comprehensive frameworks and guidelines for responsible 
AI and ML, which include transparent documentation of 
training data, model choices, and generative processes. 
Diversifying the teams involved in AI development and 
evaluation is equally crucial, as it brings a multiplicity of 
perspectives that can better identify and correct for biases 
[21,22].

Conclusion and Future Perspectives

In conclusion, applied thoughtfully, AI and machine 
learning as a service will facilitate consumer-centric, resilient, 
and sustainable food systems unachievable through legacy 
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methodologies alone. But technology is just a tool, delivering 
positive transformation, requires mind-set shifts valuing 
transparency, inclusion and social welfare in equal measure. 
If encompassed collaboratively, as AI in food technology is 
growing, data-driven food has the prospective to improve 
billions of lives in the decades ahead meaningfully.

AI has the potential to revolutionize the food and 
agriculture sector by improving efficiency, increasing 
productivity and promoting sustainability. However, the 
future of AI in the food and agriculture sector also raises some 
concerns. For example, there are concerns about the potential 
for AI to increase inequality and reduce jobs in rural areas. A 
major constraint is the high cost of implementing AI systems. 
AI requires significant investment in hardware, software and 
training, which can be prohibitively expensive for small and 
medium-sized businesses. Additionally, there are concerns 
about the reliability and accuracy of AI systems, particularly 
when it comes to making decisions about crop management 
and food safety. Smart, robotic farming and factories are 
just some of the ways in which AI and ML are being used 
to improve efficiency, productivity and sustainability in the 
Agri-food industry. The future of the agriculture and food 
industry is likely to be shaped by AI and ML technologies 
with a range of potential applications across farming, pest 
management, food processing, packaging, quality control, 
shelf-life extension and supply chain management. While 
there is a lot of potential for AI to revolutionize the agri-food 
sector, making it more efficient, sustainable, and innovative, 
it also raises important ethical, legal, and social implications 
that need to be carefully considered and addressed. It is 
important to ensure that these technologies are developed 
and used in a sustainable and ethical manner to ensure their 
long-term benefits. The sustainability of AI will depend on a 
range of factors, including the development and deployment 
of AI technologies, the policies and regulations that govern 
their use, and the way in which society adapts to the changes 
that AI brings. The sustainability of AI encompasses a range 
of environmental, social, and economic factors. There are 
several key considerations that need to be considered when 
it comes to the sustainability and future of AI. There is a 
need to address the skills gap and to ensure that there is a 
sufficient pool of talent to develop and deploy AI systems in 
a sustainable and responsible manner [23]. This requires 
investment in education and training programs that can 
equip individuals with the skills and knowledge needed to 
work in the field of AI. While there are still challenges to be 
overcome, such as data privacy concerns, high cost, ethical 
issues and the need for specialized training, the future 
looks promising for AI in this industry. As more and more 
farmers adopt AI-powered technologies, one can expect 
to see significant improvements in food production and 
distribution in the years to come [23]. Future works could 
include a comparison of different ML algorithms in terms of 

predictive performance on operational processes in the food 
sector.
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