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Abstract 

This research investigates the intricate relationship between Artificial Intelligence, Big Data, 

and the right to food, highlighting both the possibilities and obstacles given by the integration 

of these technologies into the food sector. Security of personal information, prejudice in 

algorithms, protection of intellectual property, and ecological sustainability are some of the 

important ethical and legal issues covered. The study emphasizes the need for comprehensive 

legal frameworks that promote transparency, accountability, and participation in algorithmic 

decision-making, while ensuring robust data protection measures and incentivizing sustainable 

practices. Furthermore, it addresses the importance of access to justice and effective redress 

mechanisms for victims of violations related to AI and Big Data applications. The research 

advocates for a human-centered approach to innovation, fostering collaborative efforts among 

stakeholders in order to realise a more equitable and long-term food system for everyone by 

using the revolutionary power of technology. 

Keywords: Data Protection, Legal Framework, Artificial intelligence, Automated Decision 

Making, legislation and ethical considerations. 

I. Introduction 

The specter of food insecurity looms large, a persistent challenge in an era defined by 

unprecedented technological advancement. Consider this stark reality: while terabytes of data 

traverse the globe every second, and algorithms refine themselves with each passing 

millisecond, nearly 800 million people still suffer from chronic hunger. The juxtaposition is 

jarring, a potent reminder that technological prowess alone does not guarantee equitable access 

to life's most basic necessity. This paper delves into the complex interplay between emerging 

technologies, specifically Artificial Intelligence and Big Data as well as the basic right to food, 

which is unmet in reality despite being codified in international law. 

Artificial Intelligence, once confined to the realm of science fiction, has rapidly permeated 

countless facets of modern life. From self-driving cars to medical diagnostics, its influence is 

undeniable. In parallel, Big Data, the exponential growth in the volume, velocity, and variety 

of information, offers unprecedented opportunities for analysis and insight. These technologies 

are not merely abstract concepts; they are powerful tools capable of reshaping entire industries, 

including the food industry. AI algorithms can optimize crop yields, predict market 

fluctuations, and streamline supply chains. Big Data analytics can personalize nutrition 
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recommendations, reduce food waste, and improve food safety monitoring. The potential 

benefits are transformative, yet the path forward is fraught with legal and ethical complexities 

(Korrapati, 2022). 

Unquestionably, technology solutions to world problems appeal, but their social effect must be 

seen with a critical eye.  Although artificial intelligence and big data might transform access, 

distribution, and food production, its use begs serious moral and legal issues about the right to 

food.  Ensuring that these technologies be used to support fairness, sustainability, and human 

dignity is the key challenge here.  Will big data and artificial intelligence mostly favour big 

businesses, therefore aggravating already existent food system inequalities?  Could algorithmic 

bias support discriminatory policies, hence further isolating underprivileged groups?  Which 

legal protections are required to stop these technologies from being used improperly and to 

defend everyone's right to food?  These are urgent problems that need serious thought, not just 

hypothetical worries.  For legal assistance, for instance, the use of artificial intelligence creates 

significant ethical questions even as it provides creative ideas.  To guarantee fair access to 

justice, the accuracy, data privacy, and any biases in AI systems have to be meticulously 

addressed. 

Research Questions  

This research endeavors to address the aforementioned problem statement by exploring the 

following key questions: 

1 Legal Frameworks: In the scope of food production and distribution, how do present 

national and international legal systems handle the use of artificial intelligence and Big 

Data? Are existing laws adequate to regulate these technologies and to protect the right 

to food, or are new legal instruments required (Korrapati, 2022)? 

2 Risks and Benefits: Regarding the right to food, especially for underprivileged groups, 

what possible hazards and advantages of using artificial intelligence and big data 

present? How can we mitigate the risks of algorithmic bias, data privacy violations, and 

job displacement, while maximizing the potential benefits of increased efficiency, 

reduced waste, and improved food safety? 

3 Policy Recommendations: How can legal and policy suggestions guarantee that Big 

Data and artificial intelligence help to realise the right to food in an equitable and 

sustainable way? How can we encourage ethical innovation, openness and 

responsibility, and enable people and groups to help to shape food systems going 

forward? 

Objectives 

Three main goals define this paper: first, to examine current legal systems pertinent to artificial 

intelligence, Big Data, and the right to food; second, to spot possible opportunities and 

challenges these technologies present; and third, to suggest specific legal and policy 

recommendations for responsible innovation. Through a legal perspective, this study seeks to 

add to a more educated and nuanced knowledge of the intricate interaction between technology 

and human rights (Korrapati, 2022). 
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Scope  

Drawing on national legislation from several countries and international legal instruments, this 

study takes a worldwide view.  Although the complexity of food systems is acknowledged, the 

study will mostly concentrate on the uses of artificial intelligence and Big Data in consumer 

access, supply chain management, food processing, and agricultural output.  Among the 

pertinent legal spheres are intellectual property law, environmental law, data privacy law, and 

human rights law.  In the end, this study aims to provide a thorough and multidisciplinary 

examination of the legal viewpoints on newly developing food technology and their effects on 

the right to food. 

II. Big Data and Artificial Intelligence in the Food Sector: 

A. Applications of AI in Food Production 

Precision Agriculture  

Imagine a farm where every plant receives precisely what it needs, when it needs it. Precision 

agriculture—a data-driven method of farming using sensors, drones, and sophisticated 

analytics driven by artificial intelligence—offers this potential. By use of these technologies, 

farmers may track crop health in real-time, therefore identifying minute changes in soil 

conditions, nutrient levels, and insect populations. With their ability to gather finely detailed 

photos of fields, drones fitted with hyperspectral cameras provide insightful analysis of plant 

stress and development patterns. After that, artificial intelligence systems examine this 

information to maximise irrigation, fertilisation, and pest control plans, thereby assuring 

sustainable use of resources. The result is increased crop yields, reduced resource consumption, 

and a smaller environmental footprint. The rise of AI offers solutions to challenges such as 

employee training in food manufacturing, which can minimize repetitive efforts. 

Predictive Analytics  

The unpredictable nature of weather patterns and the ever-present threat of crop diseases pose 

significant challenges to food production. Predictive analytics provided by artificial 

intelligence provide a strong instrument for reducing these hazards. AI systems can anticipate 

future weather patterns with greater precision by use of previous weather data, therefore 

enabling farmers to modify their planting and harvesting plans. AI can also predict the outbreak 

and spread of crop diseases by analyzing data on disease incidence, environmental conditions, 

and plant genetics. By allowing farmers to respond early to stop outbreaks, this helps to 

minimise crop losses and hence lower the need for chemical treatments. Data-intensive AI 

applications abound here. 

Food Processing and Safety  

AI is changing food handling and safety from the farm to the table.  Vision systems driven by 

artificial intelligence may check food products for flaws, therefore guaranteeing that only 

premium goods reach customers.  Monitoring food safety criteria like temperature and pH 

levels, AI systems may also instantly identify any contamination hazards.  AI can monitor food 

goods from source to destination in supply chain management, guaranteeing traceability and 

thereby reducing food fraud.  Furthermore, artificial intelligence is under investigation for 
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equipment sanitation, maybe lowering water use by means of ultrasonic and UV sensor 

systems. 

B. Big Data's Use in the Food Industry 

Supply Chain Optimization  

There is a web of interdependence throughout the food supply chain, involving numerous 

actors and processes. Big Data analytics offers a powerful tool for optimizing this intricate 

system. By analyzing data on logistics, transportation, and storage, Big Data algorithms can 

identify bottlenecks, reduce waste, and enhance traceability. This leads to more efficient and 

resilient supply chains, making sure that food items get to customers quickly and cheaply. 

Consumer Behavior Analysis  

Understanding consumer preferences is crucial for food companies seeking to develop and 

market successful products. By examining data on customer behaviour including shopping 

trends, social media activity, and online reviews, big data analytics offers insightful analysis. 

This data may help to customise diet advice, optimise food marketing plans, and create new 

goods fit for changing customer demand. 

Food Security Monitoring  

Big Data platforms play a critical role in monitoring food security at both national and global 

scales. By tracking food prices, monitoring food availability, and identifying areas at risk of 

food shortages, these platforms provide early warnings of potential crises. This allows 

policymakers and humanitarian organizations to take timely action to prevent widespread 

hunger and malnutrition. 

C. Benefits and Risks  

In summation, AI and Big Data offer a potent combination of tools to revolutionize the food 

industry. The potential benefits, including increased efficiency, reduced waste, and improved 

food safety, are substantial. Still, it's important to recognise and handle the possible hazards—
data privacy issues, algorithmic prejudice, and the likelihood of job displacement. Harnessing 

the transforming potential of these technologies and protecting the interests of every 

stakeholder depend on a fair and moral approach. 

III. The Right to Food: Legal Frameworks and Obligations  

A. International Legal Framework 

Universal Declaration of Human Rights  

Adopted 1948, the Universal Declaration of Human Rights is pillar of international human 

rights legislation (Kakarala et al., 2012). Though not a treaty as such, its ideas are generally 

accepted as customary international law. Article 25 of the UDHR states that everyone has the 

right to a level of living fit for their own and their family's health including food (Barnidge et 

al., 2020). This proclamation was historic as it clearly acknowledged that access to enough 

food is a basic human right rather than just a concern of social welfare. The UDHR provides 

the foundation for further international accords focussing on the nature and extent of this right. 

It claims a universal right to the fundamental needs of life and frames food as absolutely vital 
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for human dignity among shelter, social services, and healthcare. Many national constitutions 

and statutes that have subsequently included comparable clauses clearly show the impact of 

Article 25, demonstrating a worldwide agreement on the relevance of food security (Alston et 

al., 1984). 

International Covenant on Economic, Social and Cultural Rights  

Extending the basis set by the UDHR, the 1966 approved International Covenant on Economic, 

Social and Cultural Rights offers a more comprehensive and legally enforceable expression of 

the right to food (Kakarala et al., 2012).  Article 11 of the ICESCR especially emphasises the 

right to a continual improvement of living circumstances and to an appropriate standard of life 

comprising enough food, clothes, and shelter.  It acknowledges everyone's basic entitlement to 

be free from hunger. 

 Further delineating the actions States Parties must take to realise this right, Article 11 

continues  By fully using technical and scientific knowledge, by spreading knowledge of the 

principles of nutrition, by developing or reforming agricultural systems in such a way as to 

achieve the most efficient development and usage of natural resources, these include improving 

methods of production, conservation, and distribution of food.  Particularly for underprivileged 

groups, the ICESCR clearly orders governments to work aggressively to guarantee food 

availability.  The pact acknowledges that reaching food security calls for a multifarious strategy 

including sustainable resource management, fair distribution, and agricultural growth as well 

as their respective implications. 

Voluntary Guidelines on the Right to Food  

The Food and Agriculture Organisation created the Voluntary Guidelines to Support the 

Progressive Realisation of the Right to Adequate Food in the Context of National Food Security 

(Drèze et al., 2003) to help governments in applying the right to food.  Approved in 2004, these 

guidelines provide sensible advice on policy development and execution (Alston et al., 1984).  

Among the many problems they cover are access to natural resources, education, laws, and 

markets.  Emphasising the need of include all pertinent stakeholders in the design, execution, 

and monitoring of food security plans, the guidelines  Although not legally enforceable, the 

Voluntary Guidelines provide governments trying to turn their right to food into practical 

direction a useful structure.  Emphasising the necessity of a human rights-based strategy, they 

give the most underprivileged and disenfranchised groups first priority. 

B. National Legal Frameworks  

The right to food being codified into national law frameworks varies significantly across 

countries (Alston et al., 1984). Some nations have enshrined the right to food in their 

constitutions, providing a strong legal basis for food security programs. Others have adopted 

specific legislation aimed at ensuring access to food for vulnerable populations. These laws 

often include provisions for social safety nets, food subsidies, and targeted interventions to 

address malnutrition. Examples of national laws include those related to environmental impact 

assessment and disaster risk reduction (Correa, 2022). 
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C. State Obligations  

Respect, protection, and fulfilment are the three fundamental state duties that must be met in 

order for the right to food to be realised. As part of their need to respect, authorities must ensure 

that people are not impeded in their pursuit of food. Governments have an obligation to ensure 

that no one else may deny people food because of their responsibility to protect. In order to 

accomplish their obligation, nations must take proactive measures to guarantee that those who 

are unable to fend for themselves have access to food. This includes implementing social safety 

nets and targeted interventions. These obligations are interconnected and mutually reinforcing, 

requiring states to adopt a comprehensive approach to food security. 

IV. Possibilities and Obstacles in the Law Regarding Artificial Intelligence, Big Data, and 

the Right to Food 

A. Security and Data Privacy  

 Growing food industry usage of artificial intelligence and big data raises serious concerns 

about data privacy and security.  Concerns about possible privacy rights abuses abound in the 

gathering, storage, and processing of enormous volumes of data on food production, 

distribution, and consumption (Guharoy & Biswas, 2021).  Malicious actors find this data—
which includes private information about customer preferences, farming methods, and supply 

chain logistics—to be a target of temptation.  Reducing these hazards calls for strong data 

security policies.  The relevance of data protection rules, including the General Data Protection 

Regulation, has to be closely investigated in the framework of artificial intelligence and Big 

Data applications in the food industry (Mahoney, 2020).  Businesses have to guarantee 

adherence to these rules by putting policies in place to preserve personal information against 

illegal access, use, or disclosure.  The difficulty is in balancing the need of protecting personal 

privacy with the advantages of data-driven insights. 

 B. Algorithmic Preference and Discrimination  

 AI algorithms are only as good as the data they are trained on; so, if that data represents current 

society prejudices, the algorithms will propagate and even magnify those prejudices.  In several 

spheres of the food chain, including food distribution, subsidy access, and nutrition 

recommendations, this may result in biassed effects (Guharoy & Biswas, 2021).  For instance, 

an algorithm meant to distribute food aid resources could unjustly penalise certain demographic 

groups if it is trained on data under-represents those groups.  Dealing with algorithmic bias 

calls for algorithmic decision-making openness and responsibility.  Many artificial intelligence 

algorithms have a "black box" character that makes it difficult to know how they get at their 

judgements, therefore impeding attempts to find and fix biases.  Legal remedies like anti-

discrimination legislation might have to be changed to handle algorithmic bias and guarantee 

just results. 

C. Intellectual Property and Data Ownership  

The use of proprietary AI algorithms and datasets in food production and distribution raises 

complex intellectual property questions. Companies that develop these technologies may seek 

to protect their investments through patents and trade secrets, potentially creating monopolies 

and hindering innovation. Open-source solutions and data-sharing initiatives can promote 
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collaboration and stop a few powerful companies from concentrating all the power. 

Furthermore, the rights of farmers and consumers regarding data generated through AI-

powered agricultural technologies must be clarified. Who owns the data generated by sensors 

on a tractor? Does data belong to the technology supplier; or do farmers have rights to access 

and control? These issues have to be answered to guarantee equity and stop exploitation 

(Guharoy & Biswas, 2021). 

D. Environmental Renewability  

 Big data and artificial intelligence might be very important in advancing environmental 

sustainability within the food chain.  These technologies may help to maximise agricultural 

methods, lower food waste, and lessen the effects of climate change on food output (Taddeo et 

al., 2021).  Precision agricultural methods driven by artificial intelligence, for instance, may 

enable farmers to more effectively employ resources, therefore lowering the fertiliser and water 

use.  By spotting trends in food waste, big data analytics helps to guide focused initiatives 

meant to reduce waste at many points of the supply chain.  Legal systems may encourage the 

acceptance of sustainable technology and practices—through tax breaks, subsidies, or laws—
by means of  It is crucial, then, to make sure these systems are built to support equality and 

avoid unfairly burdening underprivileged groups or small farms. 

 E. Equity of Justice and Redress Systems  

 Those who experience breaches of their right to food connected to artificial intelligence and 

Big Data applications might find it rather difficult to get justice and pursue remedy.  These 

technologies' intricacy may make proving causality and establishing responsibility challenging.  

To guarantee that people injured have access to justice, efficient legal remedies and conflict 

resolving systems are required.  This might call for the creation of specialised tribunals or 

courts knowledgeable in artificial intelligence and data protection legislation.  Moreover, legal 

aid groups might have to help people and groups without means to negotiate the judicial system 

on their own. 

 V. Suggestions and Conclusion  

 A. Suggestions for Policy 

 Integration of artificial intelligence and big data into the food industry offers hitherto unheard-

of possibilities as well as major hazards to the right to food.  Complete legal systems are 

desperately required to maximise the possible advantages and minimise the negative effects.  

These frameworks have to solve the ethical and human rights issues related to these 

technologies so that they benefit every member of society, especially the most underprivileged 

(AI Governance and Human Rights, n.d.; Floridi et al., 2018). 

 Openliness, responsibility, and involvement:  Methods of algorithmic decision-making must 

be open and responsible.  Many artificial intelligence systems have a "black box" character that 

makes it difficult to grasp how judgements are made, therefore impeding attempts to find and 

fix biases.  Policies should mandate public review and external audits by requiring disclosure 

of the data, assumptions, and rationale behind algorithmic conclusions.  Moreover, impacted 

populations should be able to help develop and implement artificial intelligence systems so that 

their opinions are heard and their issues are resolved. 
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 Strong data security and privacy protection depend on strong data security and privacy 

protection procedures (Guharoy & Biswas, 2021).  Concerns regarding possible privacy rights 

abuses surround the gathering, storing, and processing of enormous volumes of information on 

food production, distribution, and consumption.  Legal systems have to guarantee adherence to 

GDPR and apply protections to stop illegal access, use, or publication of personal data. 

 Environmentally friendly technologies and methods:  Promoting environmental sustainability 

within the food system depends on incentives for the acceptance of sustainable technology and 

methods.  Big data and artificial intelligence may be effective tools for improving agricultural 

practices, lowering food waste, and lessening the food production effects of climate change.  

Policies should provide businesses and people using these technology tax discounts, subsidies, 

or other incentives.  These incentives should, however, be created in a manner that supports 

fairness and does not unfairly favour big businesses or widen already existing inequality. 

 Victims of breaches of their right to food connected to AI and Big Data applications ought to 

have access to efficient legal remedies and dispute resolution systems.  The intricacy of these 

technologies makes it challenging to show causality and establish culpability; so, specialised 

tribunals or courts knowledgeable in artificial intelligence and data privacy legislation must be 

developed.  judicial aid groups should help people and groups without means to independently 

negotiate the judicial system. 

 B. Conclusion  

 This research has highlighted the many legal potential and difficulties resulting from the 

junction of artificial intelligence, Big Data, and the right to food.  From intellectual property 

and environmental sustainability to data privacy and algorithmic prejudice, the use of modern 

technologies in the food industry begs difficult ethical and legal issues. <  Dealing with these 

problems calls for an innovative human-centered strategy that gives everyone's dignity and 

well-being first priority. 

 To guarantee that artificial intelligence and big data help to realise the right to food for 

everyone, governments, companies, civil society organisations, and academics must cooperate.  

Working together will help us to create thorough legal systems, advance responsibility and 

openness, and improve victim access to justice after breaches.  Food systems might be 

completely changed and a more fair and sustainable planet promoted by technology (Chamara 

et al., 2020).  We can use this potential to build a future which everyone has access to safe, 

nutritious, and reasonably priced food by deftly negotiating the legal and ethical complexity. 
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