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[bookmark: _Toc168872267]Introduction
[bookmark: _Toc168872268]The food industry which is made up of farming, processing, marketing, and consuming is an essential part of any state economy. In the current world marked with innovative changes in every technological aspect, Artificial Intelligence (AI) has long been recognized as a revolution in almost every field, and the manufacture of food is not an exception (Addanki et al. 2022). This systematic review aims to explore the impact of AI on food sector competitiveness, drawing comparisons between three major economies: United Kingdom (UK), the United States of America (USA), and India as they are the largest markets. In this research,  investigating the impact of AI technologies in all sorts of areas, to find out the benefits, limitations, and strategies that assist in boosting the competitively of the food industry in the global markets.
Background
[bookmark: _Toc168872269]The food sector is a backbone of any country as it supports soul, life, and progress of any country and its people. However, despite that, this particular sector is plagued with quite a number of issues, such as: sustainability, supply chain management, need to enhance productivity rates to feed the increasing world population (Michalk et al. 2019). In this respect Artificial Intelligence (“AI”) has become one of the most disruptive technologies which may help to overcome the obstacles and improve the food sector’s performance. 

The UK, USA and the India are three heterogeneous countries which bear more sales and opportunities for the food industry and yet more threats and challenges (Hertel et al. 2020). As a country that has been at the forefront in having ad modernized process of farming,  food security measures and strong food hygiene standards. The UK has been in the frontline in the adoption of AI solutions to improve on farming, supply and traceability (Hassoun et al. 2024). On the other hand, USA has adopted AI in farming and research for new techniques where the large and varied agricultural land of the country has been in the forefront for the advancement of smart farming (Charania and Li, 2020). Additionally, India, for instance, such a country that has relied on agriculture for many years and is now experiencing a boost in economy, has adopted AI primarily in order to advance in crop management, fight inefficiency and food waste, and to increase market access for small-farmer producers (Shaikh et al. 2022). 
Therefore, this study seeks to conduct a comparative systematic review of this Economic system of the Food sector across the UK, USA, and India to offer insights into the current state of AI usage. This is to determine the practices being carried out to implement AI, showcase samples of good practice and identify issues arising and obstacles likely to be faced during the implementation of AI (Dwivedi et al. 2021). Lastly, this study aims at participating in the global discourse in applying AI to increase food competitiveness and fight global food insecurity and environmental impacts against the backdrop of growing population pressures. 

Research problem
The food sector is one of the most critical subsectors in both the developing and the developed countries, as it is involved in feeding its own population, facilitating growth of the economy and providing employment and earning a livelihood to many people (Bvuma and Marnewick, 2020). As for the challenges, it is imperative to observe that this sector suffers from many challenges, such as inadequate resources, supply chain management issues, food waste issues, and the rising demands of an increasingly populous world (Xiong et al. 2019). Indeed, the advancement in technology has presented the food sector with new opportunities for improving the structure and production to eliminate these deficiencies and become more efficient through the application of Artificial Intelligence (AI). The UK, USA and India as the selected countries, have rather different types of economy, level of technology, tendencies in the regulation of usage of AI and other factors that can influence the development and implementation of AI solutions in the food sector. 

A primary example is the aspects regarding the cost and quality of data, which is often the most important input that an AI system must utilize to make correct decisions. Some of the challenges include where data is stored in several disconnected systems, disparate data sources where data may be housed in different structures, and lack of standardization where data within an organization may not be formatted uniformly which works against the integration of AI solutions (Elouataoui, 2024). Furthermore, the food industry is a diversified sector, where products and their distribution involve numerous supply networks and complex processes, which make it difficult to determine what the major potential of AI implementation is and where its application would be most effective (Kakani et al. 2020). 
In addition, the issues concerning possible job loss, ethical issues, and the disparity between the first and the third world countries when it comes to AI technology adoption can be other factors that might slow down the developments of AI technologies in the food industry (Korinek and Stiglitz, 2021) The development and framework for implementation of AI may further be different from one economy to another; this implies that it may lead to inequitable distribution among the economies.

For these reasons, as well as for the purpose of achieving the overall aims for market enhancement through AI incorporation, it is crucial to have a contemporary analysis of the state and case study of the food sector. Pursuing this systematic review, the author intends to compare the effects of the AI on competitiveness of the food sector in the UK, USA, and India. Through reviewing the literature on the sample of countries, this research proceeds as per comparing their approach to the adoption and implementation of AI, the existence and peculiarities of the regulatory environment for the use of AI, and the effects of socio-economic factors on integrating AI in the food sector and reveal the challenges, present successful applied AI cases, and outline recommendations for mitigating the barriers to AI adoption in the food contexts of different countries (Ahmad et al. 2024).
[bookmark: _Toc168872270]Research aim
To achieve the purpose of carrying out the systematic review and comparative analysis of the studies regarding the adoption and implementation of AI technologies in food sector in the UK, USA and India. In order to evaluate the role and effects of AI on the competitiveness of food sector and best practices and challenges of utilizing AI technologies for improving competitiveness and innovation of food sector and delineating the opportunities for promoting sustainable growth. 
[bookmark: _Toc168872271]Research objectives
[bookmark: _Toc168872272]To achieve critical assessment of the AI application in UK, USA, and Indian food sectors with respect to competitiveness, productivity, and sustainability improvements 
To establish important issues which are unique challenges, barriers, and enablers to the successful adoption of AI technologies at various levels of the food supply chain in the three economies
To examine and evaluate the existing and proposed legal systems, and all such policies and socio-economic factors that address and/or impact the adoption of AI in the food sector especially to sell food products, and offer recommendation for a competitive food sector through AI adoption.
Research questions
How influential is AI application in UK, USA, and Indian food sectors with respect to competitiveness, productivity, and sustainability improvements?
What are the important issues which are unique challenges, barriers, and enablers to the successful adoption of AI technologies at various levels of the food supply chain in the three economies?
What are the existing and proposed legal systems, and all such policies and socio-economic factors that address and/or impact the adoption of AI in the food sector especially to sell food products, and offer recommendation for a competitive food sector through AI adoption?

[bookmark: _Toc168872273]Preliminary literature search 
Implementation of AI in India food sector 
Currently, food industry of Indian region still in the initial stage regarding adopting the AI technology, but it is very effective to use this technology. India per has a large agricultural base area for implementing AI along with a young population which is gradually exploding (Ben Ayed and Hanana, 2021). Areas of interest that are currently being researched upon include use of aerial imagery in precision farming, climate data for crop yield prediction, efficient supply chain and access to markets for smallholder farmers. The “AI for All” plan launched by the Indian government to advance the use of AI in different fields – from farming to the food industry, can be viewed as an example of such an approach (Kakani et al. 2020). New product offerings and services also are emerging from entrepreneurs and start-ups to attempt follow-up intricacies including monitoring of soil quality, pest and disease identification, and even predictive analytics as it relates to crops. However, stumbling blocks that still exist are availability of data, poor technological framework, and scarcity of talent that restrains Indian food companies from embracing Artificial intelligence. Alleviating these obstacles through specific investment, training, and active participation of related parties is fundamental in achieving all AI’s potential in driving up India food sector competitiveness and durability (Sahni et al. 2021). 

Implementation of AI in UK food industry 

The UK food sector has experienced the rising trend in integrating the advanced technologies in its functioning. To increase their competitiveness to global and EU markets, the UK government has set on the AI strategy to increase technological advancement in agricultural and food industries (Irfan et al. 2022). There have been efforts to launch a number of schemes aiming at promoting AI innovations and solutions including the Agri-Tech Catalyst and the Food Innovation Network (Grzegorczyk et al. 2021). Top organizations in the UK alongside research facilities have been eager to investigate different opportunities offered by AI in the food sector. For example, modern methods such as AI-based smart farming approaches are being applied to increase the production of crops, reduce resource consumption, and increase the inputs’ sustainability. Nevertheless, issues like data accessibility, communication infrastructure, and legal considerations have posed some hurdles that have prevented the total implementation of artificial intelligence in the UK’s food industry (Dora et al. 2022). It is therefore vital for all the stakeholders cutting across industries, academic institutions, and policymakers to join forces and address those challenges in order to realize the full potential of AI in the food competitiveness of the UK sector.

Implementation of AI in USA food industry 
In recent years, the USA is reported to have incorporated AI technologies in the food sector primarily due to its research push and encouraging culture for innovations. The USA has been experiencing the advancement of large-scale hog production, food industries by integrating AI to improve food production standards and operations. Precision agriculture is perhaps one of the core areas that AI is most used in the food sector in the USA (Misra et al. 2020). They can use drone, sensors, and data analytics based on AI to increase the yields and at the same time, decrease the inputs for farming and also reduce environmental impacts. The use of decision support system and AI is also been applied to predict the climate, to check the state of the soil and to monitor early signs of pest attack or diseases thereby tackling issues before they occur. 

Also, the USA has a leadership position in implementing innovative technologies, such as automated food processing and packaging, including AI computer vision and robotics tools (Taneja et al. 2023). These advancements have enhanced the effective and efficient operation by cutting down on time, producing foods of even better quality, and easing the burden of labor, which in turn has led to the increased competitiveness of the American food processing industry.

Theoretical underpinning
Value chain Mapping
The introduction of artificial intelligence in the food value chain may have positive impacts in revolutionizing and enhancing distinct phases. For the upstream segment, advanced ﬁelds such as AI based forecasting and analytics can play pivotal roles in optimizing farm productivity, crop yield prediction and supply chain planning. In the food processing and manufacturing industry, application of AI can help in enhancing production lines, checking on the quality of foods that are processed and packaged and reducing wastage (Mavani et al. 2022). They also facilitate demand analytics for forecasting the demand and optimizing the inventory and distribution and logistics. In the downstream retail segment, AI provides for customization, dynamic pricing for optimal marketing, and improved consumer understanding of products. Inclusive, the application of AI across the value chain has the potential to enhance operations, cut costs and optimize the efficiency of business functions.
[image: ]
Figure 1: Value chain mapping
Furthermore, value chain mapping promotes the efficiency of the chain since proper tracking of food products is made easier through AI from the points of production, processing and distribution to the consumers (Abideen et al. 2021). Blockchain integrated with AI can trace the source and history of the product, help in checking the food safety standards, and build trust with consumers through centralized digital records. Applying AI in predicting when equipment requires maintenance applies advanced technological solutions in improving operational reliability along the value chain. 
Literature gap
The research has shown that the food industry has the ability to benefit from the use of AI while notable studies have pointed out a range of specific qualitative benefits of AI adoption in food that suggested the importance of a comparative cross economy analysis. In particular, the analysis that compares and quantifies effects of AI in food sector competitiveness based on the evidences coming from UK, USA and India is unavailable. The selected countries make up this list of diverse targets as they are at different levels of economic development, in terms of technology, socio-cultural factors that may impact AI adoption and utility within the Food Industry. In order to fill this research gap, this study seeks to: offer a comprehensive framework of the issues that affect and strengths and prospective of applying the AI to improve Food sector competitiveness in varied geographical locations.
[bookmark: _Toc168872274]
Research methodology 
Research philosophy
The choice of the interpretivism research philosophy is vital when exploring the effects of the existing AI technology in the food business environment to achieve competitiveness in the food sector of USA, UK and India. This philosophy further supports the cultural perspective of reality as being subjective and constructed, and may lead to variations with how the food industry, as groups and individuals, may view or experience the adoption of AI. Using interpretivism, the researchers can see the potential of implementing and expanding AI systems from different stakeholders’ angles, such as their views and experiences (Woithe and Filipec, 2023).
Despite this, interpretivism has strengths in using qualitative approaches such as observational studies to provide a rich understanding of how different stakeholders including farmers, manufactures, retailers and consumers are implementing and encountering AI technologies in the food sector. Some of the insights, gaps and protestations from this philosophy include understanding of the cultural, social, and organizational factors that shape the acceptance, resistance or adaptation of AI within the food industry. Interpretivism also raises the post and even the pre questions regarding AI’s ethical implications, issues and risks, that is critical for constructing the AI responsible, sustainable strategic directions (Dwivedi et al., 2021).

Research approach
The research approach to determine its necessity of AI in the food industry to compete with other sectors is crucial and is as follows: The scientific method then compares proposed theories and hypotheses against scientific evidence so that the practitioner can arrive at sound logical conclusions and possibly fine-tune existing knowledge.
In searching for knowledge, the deductive method means that there is an opportunity to use existing theories concerning the application of technology, organizational behavior, and competition strategies (Hanelt et al. 2021). These theories offer a framework for postulating on factors such as effectiveness and flexibility, adoption and/or integration of the supply chain, consumer response, and competitiveness within the market. It helps in the assessment of causal principles and reason pattern accreditation, which can be applicable in the corporate field and in particular the food industry for influencing decisions and strategical ideas. In addition, theories and models of AI adoption explored can help other researchers and scholars to offer guidelines to organizations and policymakers on how they can go about it in developing and implementing these AI solutions without incurring negative impacts on the various concerns related to it. In addition, the use of the deductive approach means that generalization of the results is possible so that the understanding of the impact of AI across different sectors and nations had become possible.

Research design
This study argues that the descriptive research design is crucial in studying and comparing the possible prospects of the AI technology in the food sectors of UK, USA, and India outlook to compete. It can be used to provide broad ideas of the current practices of AI and the effects of its integration in the particular sector. This knowledge can be gathered by opting for descriptive research approaches so that factual data pertaining to AI application in various phases of food procurement right from farming, processing, marketing, and storing or retailing may be obtained (Ganeshkumar et al. 2023). The findings of this data describe concrete AI applications, the problems encountered when implementing these applications, and the advantages or disadvantages that various actors embrace or suffer from.
Descriptive research complements the general understanding of the nature and trends in AI adoption and implementation in the UK food sector by performing exploratory studies on specific populations of interest. Furthermore, the results give a general perspective of the current status, the perception, and the preparedness of food companies to embrace AI right now (Hao and Demir, 2024). These baseline values can help in future comparisons. In turn, researchers might investigate the changes occurring to AI adoption and follow its effects on competitiveness in the national and international markets in the long run.

Data collection and analysis
An opportunity that has immense importance for this analysis is the secondary qualitative data collection involving thematic data analysis to understand the effects of the AI technology in the food sector in the UK, USA, India for competitiveness. This has the advantage of reducing the number of primary data sources needed and yet help the researcher oriented data from different angles. Rodgers & Harris (2011) have narrated employing secondary sources of qualitative data including published articles, magazines, journals, websites, newsletters, and online forums provides insight into adoption of AI in the food sector, emerging challenges and best practices. In this context, it becomes possible to determine the general profile of the media and societal issues in consideration through synthesizing the source materials to acknowledge trends and patterns that are hard to observe from specific sources.
Thematic data analysis involves a rigorous process of identifying, analysing and reporting the patterns or themes from the data collected from the interviews conducted. Using this method on secondary data found within academic articles and research papers also aids in surfacing hidden patterns of how AI is shaping production effectiveness, supply chain optimization, consumer patterns, and competition within the market. Moreover, thematic analysis gives an insight of the perception, attitude and concern of various stakeholders from farmers, manufacturers, retailers to consumers. Knowledge of such attitudes can inform communication, change management, and stakeholder relations – all imperative for AI implementation and sustenance and to ensure the Food Sector’s competitiveness within the countries such as, UK, USA, and India. Using the secondary qualitative data analysis approach and thematic analysis method, academic researchers can gain a vast insight into the current state of AI developments, possible future trends, and come up with recommendations for businesses and policymakers on how best to tap into AI while also mitigating risks and concerns.

[bookmark: _Toc168872275]Ethical consideration
This research study is conducted in conformity with all requirements, policies, and regulations as deemed by the overarching university of the project. The process of data collection is done with a high level of professionalism to avoid any information collected that can be a nuisance or interfere with the ethnic and emotional or perceptual qualifications of our patients or clients (Smith et al. 2021). Data confidentiality and proper compliance to research protocols are always key considerations throughout the research process.
It is for this reason that any work that is in any way associated with the “Institute of Intellectual Property Rights” will remain sacred and inviolate throughout the duration of the study. All data collected will be kept in a file with a password for security and against plan and counterfeit disclosure. It is also important to note that the use of any kind of fraudulence including over-emphasis or even fabricating results to fit objectives in the research will not be allowed and is severely prohibited. The comprehensive legal foundation for this study includes the “Data Protection Act of 2018,” which plays a vital role in defining data management and privacy concerns. Higher order legislation that guides research must be followed as a way of observing the legal and ethical standards of the research.
[bookmark: _Toc168872276]Risks
· Job displacement
· Data privacy issues with cybersecurity 
· Regulatory challenges
· Skill gap
· Cost management
· Competitive disruption 
· Resistance to change 
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