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Abstract
This paper aims at undertaking a comparative systematic review of the effects of artificial intelligence (AI) on food sector competitiveness in the UK, USA, and India. It evaluates current AI development interventions to productivity and sustainability, in the three countries investigates barriers to AI adoption in different economic environments, and firstly compares the legislative frameworks and socio-economic factors. The study’s paradigm is descriptive research with the PRISMA framework for systematic review. More specifically, sources of data include academic database, trade journal and government reports with thematic analysis used as the method of finding patterns and also the gap between them. 
To serve as a reference point for policymakers, top executives in food industries as well as research scholars to develop insights on the role of AI in determining food sector competitiveness in different economies. Specifically, the results show important disparities in the degree of AI diffusion across countries. This depends on economic development and the level of technologies’ readiness to be applied. Such criteria reveal that USA is ahead in integrating AI into agriculture, logistics, and nutrition because of higher R&D investment and right policies support. Government support and funding are making India one of the fastest-growing AI markets, especially in farming and food security but lacks infrastructure and skilled workers for the same. 
This work explains how each country’s political, economic, social and technological environments influence AI usage and the global food sector’s competitiveness. It adds to the Technology Acceptance Model, enlists support for international cooperation, and proposes country-specific solutions to the problem. 
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[bookmark: _Toc175661513]Chapter 1: Introduction 
[bookmark: _Toc175661514]1.1 Chapter Introduction 
AI has become one of the key factors to reshape the whole food sector at a very fast pace. To the best of the author’s knowledge, this chapter presents the initial part of a large research work devoted to investigating the effects of AI deployment on competitiveness in the food industry in the selected countries: the United Kingdom, the United States, and India. Given that the AI technology is gradually making its impact in various industries across the world, then the effect that it has on the food industry in the different economic systems becomes important to understand (Reardon et al. 2019). The objectives of this research are to explore how AI influences different spheres of the food business: production, supply chain, consumers, and markets analysing the outlined specificities of three nations. This paper aims at outlining the common tendencies, potential challenges, and innovative opportunities which can be relevant to the further development of the food sector’s competitiveness with the help of AI implementation.

[bookmark: _Toc175661515]1.2 Research Background 
One of the industries that can never afford to rest on their laurels given the ever evolving customer tastes, production which is affected with climate shifts, and global food sustainability concerns – is the food industry, and in the fight against these hurdles, comes artificial intelligence (AI). Thus, as a part of AI in the food industry, which enters the latter at multiple stages, from farm to table, it is an effective guide to safety (Kollia, Stevenson and Kollias, 2021). This last integration goes beyond mere tech; it is the reconceptualisation of the food manufacturing structure and product formation; the making of a new age – innovation for sustainability. Thus, the use of AI for food production initiatives is central as it heralds awareness and smart production. Nowadays, thanks to artificial intelligence, precise prognosis of the climate is possible, which in turn contributes to the improved quality and quantity of crops. Another health and safety gain from AI systems is efficiency that results in large data processing and early diagnosis of disease and pests before spreading (Ayoub Shaikh, Rasool and Rasheed Lone, 2022). Additionally, AI for monitoring the supply of soil in addition to nutrient applied spikes results in proper distribution of fertilizer enhancing the health of plants through conservation of scarce resources.
[image: https://lh7-us.googleusercontent.com/docsz/AD_4nXfriH3a6cpixI-UkpfmOrgBo6MFKXcywhsG73TGKNSjqLiSnsZMJOQpf3mVfSZPZKaTMI6wyh9ao_7ealmXsKYk-oZETLLTKfSGOKX3954HWP0i8cKdDf3xCkPkkbXGeGdveNDbRosKN92-4Y7KhJmvlvVj?key=dLzzMZCPLtGpHlJPkDjVjQ]
[bookmark: _Toc175661578]Figure 1.1: AI accumulations of parts within the Food sector
(Source: linkedin.com, 2024 )
The food industry never escapes the pressure in catering to consumers’ desires, instabilities in crop production, unsafe food preparation, and food wastage. Daily, in the United States alone, about 30% of all the food and beverages which we serve are trashed and that amounts to nearly about $48. 3 billion in revenue  (cas.org, 2024). This is where AI comes in as a solution to bring about the required revolutionizing transformation. Through the application of AI in the food industry, can greatly help alleviate these problems especially of food wastage. On the other hand, the UK Artificial Intelligence In Food Market was worth US$ 5. 37, 49 % to US$ 17 Bn in 2022 and further is expected to reach US$ 101. Hence, it is forecast that the healthcare expenditure will reach USD 44 Bn by 2031, with a “Compound Annual Growth Rate” (CAGR) of 39%. 2% from the year 2023 to the year 2031  (linkedin.com, 2024).
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[bookmark: _Toc175661579]Figure 1.2: Food sector contribution to market
(Source: emergenresearch.com, 2024)
The food processing and handling appears to be the most developed among all the different types of manufactures in the entire world, something which subsidize the highest employability in the economy. Since the food industries involve people its ability to uphold the food safety standards is disappointing. Both are deficient in the demand-supply chain and also similarly deficient in food safety (Ding et al., 2023). Therefore, to counter these problems of food industries, industrial automation is the best solution. Automation is entirely dependent on AI algorithms; it can also be seen that through the incorporation of the AI-based system, the food production and delivery functions can be adequately managed and even improve the operational competence. Consequently, increase in capital saving with the optimal use of resources through minimizing the effect of human factors. Concurrent improvement on the combination  by adopting AI algorithms and food safety through supply chain management transparency (Kumar et al., 2021). Thus, the future of food industries by integrating the concepts of AI is completely based on smart farming and robotic farming and drones
[bookmark: _Toc175661516]1.3 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 the food sector in the UK, USA and India. In order to evaluate the role and effects of AI on the competitiveness of the food sector and best practices and challenges of utilizing AI technologies for improving competitiveness and innovation of the food sector and delineating the opportunities for promoting sustainable growth.
[bookmark: _Toc175661517]1.4 Research Objectives 
1. To achieve critical assessment of the AI application in UK, USA, and Indian food sectors with respect to competitiveness, productivity, and sustainability improvements
2. 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
3. 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 recommendations for a competitive food sector through AI adoption.
[bookmark: _Toc175661518]1.5 Research Question 
How influential is AI application in the 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 recommendations for a competitive food sector through AI adoption?
[bookmark: _Toc175661519]1.6 Research Rationale 
The targeted sector, the food sector, is one of the most significant drivers of global economies; thus, its competitiveness depends on the development of technology, including AI. The objective of this study is to understand how AI is affecting the food sector competitiveness in the UK, USA, and India through systematic comparative analysis. They include developing and developed nations that boast of different economic systems and varying levels of implementing AI in the food sector (Chamara et al. 2020). So determining the impact of AI in different areas of the food industry, except for supply chain and quality assessment tools, this paper will reveal the benefits and drawbacks of applying AI. The comparative research design shall facilitate identification of outstanding practices, policies and culture touching on AI and the resultant influence on competitiveness (Allioui and Mourdi, 2023). Besides, this research can be effective to fill the gap in a lack of literature focusing on the necessary guidelines to promote the effective application of AI in the development of the food sector. The knowledge derived from the outcomes of this research will be useful to formulate specific innovative algorithms and successful business-savvy trends in terms of AI adoption and boost the food sector and stimulate food security and economic growth in various world markets.
[bookmark: _Toc175661520]1.7 Research problem 
The current research problem in developing this study on the effects of AI on the competitiveness of the food sector in the UK, USA, and India is the interaction and the rather intricate roles that artificial intelligence plays in an important industry in different economies (Ernst, Merola and Samaan, 2019). Unfortunately, there exist few integrated comparative research works as to how the level of AI application in these countries differs and how this in turn impacts the level of competitiveness (Lloyd and Payne, 2019). The measures and comparison of the economic effects of AI integtation are challenging for researchers largely due to geographic differences in technology, legislation, and markets. Furthermore, there is a need to further review the impact of cultural and socioeconomic factors in each country concerning the integration of AI in food industries (Mhlanga, 2021). The study must also look at the social issues of the societies that are likely to be affected by the integration of the AI technology and the probable risks that will come with it like job loss and insecurity in data privacy, which differs in these nations.
AI is quickly evolving and its impact on industries is visible; the food industry is not left behind. Nevertheless, the knowledge deficit extends to the synthesis of an informed understanding of AI’s influence on the competitiveness of the food sector across various economic settings (Manning et al. 2022). This research seeks to fill this gap through a comparative systematic review of the impacts of AI on the food sector of the UK, USA, and India. These all are the countries with different levels of economic development, technical environment and readiness, and regulatory regimes, which ensures a solid ground for the analysis (Wang, Dilanchiev and Haseeb, 2022). The issue is to determine and measure exactly how and to what extent AI influences different dimensions of competitiveness of the food sector. Further, there is a need to determine the existing opportunities and challenges eliciting AI adoption risk, and how the degrees of impacts may differ from one segment of the food value chain to the other. Comparing the issues examined in this study will reveal the patterns, challenges, tactics, and benchmarks that policy-makers, industry players, and researchers can use to improve AI’s food sector competitiveness while tailoring the approach to the distinct characteristics of individual countries and their economies/cultures (Valle-Cruz et al. 2020).
[bookmark: _Toc175661521]1.8 Contribution to the study 
This study contributes to the growing body of knowledge on artificial intelligence's impact in the food industry by conducting a comparative systematic review across three major economies: these three countries which include the United Kingdom, the United States, and India. Examining the application and outcomes of AI solutions in these various markets, this research offers understanding of AI’s role in establishing competitiveness within the international food sector (Dora et al. 2021b). The study defines trends, risks, and opportunities for each country, which enables considering AI in the sphere of economics and culture (Feijóo et al. 2020). In addition, it reveals all the major trends and shows how countries can promote the best practices or transfer knowledge in some spheres. Thus, this research paper can be useful for policymakers, heads of food organizations, and researchers, presenting not only the results of a study but also providing a foundation for decision-making and further studies in the field of AI’s interaction with the food industry.
[bookmark: _Toc175661522]1.9 Significance of the study 
This study has great relevance to the existing condition of both academic and practical scientific literature in the context of the growing dynamics of AI and the food sector’s competitiveness. Therefore, by comparing the systematic review of the conception of AI carried out on the food industries of the three countries, the UK, USA, India, this research is useful in identifying the manner in which technology influences competitiveness in different economic systems. The findings are effective to enrich literature because it will outline factors that affect the adoption and implementation of artificial intelligence in different cultures and regulatory contexts and success factors (Neumann, Guirguis and Steiner, 2022). To the policymakers, this research will provide recommendations on how they can develop the structures that would promote innovation though there are risks and ethical issues associated with it. The understanding of how AI can improve productivity, product quality, as well as the firm’s responsiveness of the market hence facilitating their decision-making process about the necessity of the appropriate technology and development of viable strategies on asset deployment (Javaid et al. 2021). Besides, this research will shed light on current and future opportunities for country-level cooperation and knowledge sharing and, therefore, may contribute to boosting the speed of the process of digitization throughout the global food sector. Analyzing the link between AI and the competitiveness of food sectors in these three different countries, this work will contribute to the understanding of the trends in food production, distribution, and consumption in the context of the growing use of AI technologies (Dora et al. 2021). 
[bookmark: _Toc175661523]1.10 Chapter Summary 
This chapter outlines a detailed research proposal for a large-scale investigation of the effect of AI on the food industry competitive forces in the UK, USA and India. It provides a brief of the research in the context of AI, an area under advancement in dealing with hurdles like waste, security, and sustainability. The aim, objectives, and research questions for the study are defined in the chapter; the assessment of AI applications, the investigation of challenges and facilitators and the analysis of the relevant legal frameworks. The rationale for the research is focused on the primary need to draw the state and dynamics of AI impact in various economic settings. The aim of the research problem solves the lack of intervention knowledge about the consequences of AI technology on the competitiveness of the food sector. Furthermore, the chapter emphasises the relevance of the study for the academic and practical fields, which may be useful for policy-making, industry’s action plans, and further scholarly investigation on the rapidly growing connection between AI and the food industry. 



[bookmark: _Toc175661524]Chapter 2: Literature Review
[bookmark: _Toc175661525]2.1 Chapter introduction
The literature review chapter is a critical component of any dissertation, particularly for a topic as dynamic and contemporary as "Exploring the Impact of AI on Food Sector Competitiveness: A Comparative Systematic Review of the UK, USA, India”. In the sense that this chapter forms the background and literature review for the whole study, it lays down the background and formulates the objectives of the study. It relates the research questions to the current body of knowledge within the discipline and subjects the study to relevancy and importance. The chapter grounds the study in the literature by dissecting, scrutinizing and summarizing the sources that inform the research methodology and data analysis. Further it will assist in enhancing the contours of research questions and hypotheses, so as to offer meaningful contribution to the existing literature. As used in this particular dissertation. The literature review will play the pivotal role to deconstruct how artificial intelligence has impacted the food sector across three disparate economies through identifying technological trends, competitive moves, and differences in AI incorporation.

[bookmark: _Toc175661526]2.2 A critical assessment of the advancements of the AI-based competitiveness, productivity, and sustainable advantage across the Foods Sector in the UK, USA, and India
Artificial Intelligence (AI) has already started playing a major role in the food industries in the UK, USA, and India with a huge positive impact on competitiveness, productivity, and sustainability. 
UK context 
In the UK, the development of AI applications is seen to help in better supply chain management and food safety management with sophisticated AI tools to help improve the accuracy of inventory prediction and food quality check (Abideen et al. 2021). Based on the structure of the market competitiveness, the UK food companies are getting ahead by developing AI opportunities to provide customized nutrition and target-oriented packaging (Gills and Sharma, 2021).
The food sector AI-based competitively, productivity, and hence sustainable advantage improvement has been observed to undergo drastic improvements. Artificial intelligence is rapidly gaining prominence in food companies in Britain to help in managing supply chain, food hygiene and business operations. Machine learning algorithms are used to make predictions regarding the consumers’ needs with a view of adopting strict measures to avoid wastage and improve inventory control (Singh and Vinod Kumar Mishra, 2023). It is also possible to use machine learning to create unique nutrition proposals as the interest in weight loss and health is steadily increasing. However, the following issues persist; data privacy being an issue of concern, a scarcity of the specialized AI workforce, and last but not least, high capital investment is required at the initial stages (Dhirani et al. 2023). That is why the UK government’s activities in the promotion of AI usage in such areas as food have been instrumental in the transformation. However, to date, the relationship between big chain stores and midsized/ small food businesses in the implementation of AI technology is a concern due to the proportional distribution of the positive impacts of technology among the various players in the food sector (Ada et al., 2021).

USA context 
In using Artificial Intelligence, Precision agriculture, in particular, has recorded tremendous progress in the USA; the utensil of machine learning is used in crop yield estimation and automated harvesting so as to enhance productivity (Shaikh et al. 2022). Currently, US-based firms are the leaders in applying AI to creating new food products by leveraging machine learning that allows firms to quickly assess the customers’ preferences and respond to it.
The application of AI has brought major changes in the food sector as it enhances the competency and efficiency of the sector. AI solutions have taken the supply chain to the next level with the use of big data and data analytics in stock inventory systems among others (Maheshwari, Gautam and Jaggi, 2020). The use of artificial intelligence is helping in the growth and regulation of crops and animals that contribute to the enhancement of food production. Conveyor belt and Quality control systems in food processing industries have reciprocated the utilization of AI assist robotics to enhance production speed and efficiency (Carlino, 2020). Additionally, by using AI, nutritionist advice can also be given according to the requirements of the current population, and food production can also be modified according to modern needs. Nonetheless, implementing AI for operation management also has some disadvantages; these include high costs of implantation, issues of privacy and security, and– alteration of employment sector due to automation (Pérez and Falótico, 2019). Nevertheless, there are mentioned challenges which do not let the USA become a leader in AI application within the food sector, although the country’s technological background and a focus on innovations make it one of the most suitable candidates for the role.

India context
India is finding ways in using AI to solve the problem associated with the heterogeneity of agricultural sectors where some AI-embedded mobiles apps are offering the market data and crop management to the small farmers on a regular basis (Mehta et al. 2021). AI for Quality Control provides Indian businesses with enhanced opportunities for their global standing through AI assimilated applications in food processing quality and export compliance (Kathuria et al. 2020). 


All three nations show indications of sustainability progress, and their adoption of AI has helped them operate efficiently, minimize food wastage, and better track their product supply. In the UK, the AI driven demand forecasting system is reducing the excess inventory while in the USA, AI operated vertical farming systems are highly energy efficient, using a lot less water. Some of the smart practices of AI applications seen in India are relevant to efficient use of water resources in irrigation, as well as pest control in farming (Javaid et al. 2022).

However, disparities in the speed of AI’s uptake across these countries are notable with the differences being dictated by factors such as the technological landscape, legal frameworks, and qualitative composition of the workforce (Jain, 2021). Even though the USA remains ahead in the implementation and development of AI, the UK and India have rapidly strengthened with smart strategies pulling forces towards AI integration in their food sectors.

[bookmark: _Toc175661527]2.3 Exploring the variables of factors that are inhibiting the development of AI technologies in different economic environments as well as the supply chain integration at multiple levels

Currently there are diverse issues and opportunities in implementing the supply chain AI derived from the application of artificial technologies in shaping the supply chains which significantly differ in various economic settings. Investigation on the barriers, enablers, and integration challenges for AI in the UK, USA, and India reveals that the process of the techno-change is more complex and multifaceted than it may seem. These three countries are still at varying levels of economic development and all have unique cultural, regulatory, and infrastructure contexts making their experiences and the lessons from them more informative about the general conditions and prospects for AI adoption in supply chain management systems. The next country of focus is the UK and USA which, as a matter of fact, possesses a set of challenges connected with the desire for innovation and digitalization of supply chains (Annosi et al. 2021). 

UK Context 
Brexit-related  uncertainties and the necessity for the realignment of the supply chains. Nonetheless, the strong and specialized base in the technology industry coupled with favorable government policies is a booster to the use of AI. There are several factors that are holding back the manifestation and application of AI technologies in the SCM of the food sector. The lack of standardisation and integration of the UK food supply chain is another issue, where most of the businesses are SMEs, which cannot invest in the high-end AI systems and solutions (Ghadge et al., 2020). Legal circumstances, especially after the referendum, can be one of the restrictive factors influencing AI implementation because of possible compliance issues. It implies that despite the UK being strict on data protection laws, it becomes hard to gather and use big data which is pivotal for the AI systems. Also, there is a widened skills gap of artificial intelligence and data science within food businesses, which constrains the sector’s capability to build and sustain advanced AI systems (Johnson et al., 2021). High culture sensitivity to technology adoption among traditional food businesses coupled with unemployment risks also slow down the adoption of artificial intelligence among food businesses (George, 2024). Thus, the inadequacy of digital structures in the different regions of the UK leads to imbalances in the implementation of AI programmes especially in the countryside where most food processing companies are found (Rotz et al., 2019). All these issues highlight why more specific initiatives and policies are necessary to support UK’s AI advancement and implementation within the food supply chain.
USA Context 
There are similarities to themes that exist in the United States. Some of the themes are the need for data standardization, cybersecurity, and the need for organizations to incorporate change management strategies (Ahmad et al. 2020). However these issues take different forms as well as ways to address them, to some extent. For example, data privacy considerations in the USA might be primarily inclined to consumer protectionism, in India, data sovereignty and localization may be primary (Agarwal and Infosystems, 2020). The very structure of Supply Chain Integration adds its layers of complexity to the issue as the AI technologies require sophisticated implementation across organizational borders which may belong to different countries and operate under dramatically different legal conditions. On the other hand, although the USA is more advanced in terms of AI development, the country has confronted several questions, such as data protection and the application of AI, as well as possessing a large market and significant private investment (Feijóo et al. 2020). 

India Context
India, as an emerging economy has some challenges like limitation of infrastructure and skill gaps, however it has a large pool of human resources and is investing hugely on its industry hence has vast opportunity to adopt AI in supply chains (Gupta, 2023). In general, the implementation of the AI technologies in the food sectors in India has some specific characteristics due to the diverse economic system in the country. One of them is the difference in the technological background of the investigated enterprises too: on the one hand, there are relatively small, rural food producers, on the other – modern technologically advanced companies (Bhagavatula, Mudambi and Murmann, 2019). A lack of or inadequate Internet connection and he or she advanced computing facilities in rural areas slows down the fixation of artificial intelligence solutions (Tulsi Pawan Fowdur et al., 2022). Lack of large scale integration of AI across the supply chain remains a problem because the agriculture industry in India comprises of a large number of small holding farmers (Subeesh and Mehta, 2021). Some of the challenges that the smaller producers and processors face include; financial challenges do not allow them to obtain expensive AI equipment’s. Also, there is a large talent deficit in AI specializations with a focus on the agri-food sector. Due to the cultural variations and the multilingual nature of its residents, AI solutions that are strenuously designed cannot be fixed universally for India (Verhasselt, 2024). Other factors that slow down AI use include regulatory issues and questions on data ownership and privacy. Also, the structure of the food supply chain in India is diverse and mostly unorganised, and this hampers the easy implementation of the AI system in various points of the chain – from production to consumption (Shetty, 2021).

[bookmark: _Toc175661528]2.4 Analysis of current and potential AI legislation, legal regulations, socio-economic factors, and policy considerations regarding the use of AI technologies in sales of specific food products and overall food industry competition

AI use in food product sales as well as its influence on the sector and its competitiveness when it comes to the law, sociology, and public policy can be shown as an extensive picture in three countries – the United Kingdom, the United States, and India. Hindrances and prospects for AI application in the significant field differ across each country and depend on its context. 
UK context 
Currently, Brexit has led to changes in the regulation of AI, and the application of new rules in the United Kingdom can be characterized as an establishment of the open innovation agenda that protects consumers (Howells, 2020). The current laws affect mainly personal data protection following the GDPR policies, and they present a sufficient legal framework for the appropriate adoption of AI. Although, a very active discussion has been around a fine-tuning of these rules to cater to the dynamic nature of AI solutions within the FR industry.
USA context 
America has a comparatively liberal system of regulation, with individual states being able to implement legislation; therefore, the challenges it experiences are quite diverse. Currently, federal guidelines exist but the states are actually ahead in passing laws on the use of AI including legislation specific to this technology making it hard for the formulation of a unitary set of laws for the countrywide implementation for food retailers (Thomas, 2019). The overall structure has been relatively favourable towards innovation stemming from free market orientation of the country. However, public and governmental concerns towards data privacy, not to mention algorithm bias, are increasingly turning the argument towards demanding federal-level regulation (Gilman, 2020). Other issues include socio- economic issues where there is a visible gap in the social stratification, where some individuals, regions or age groups lack access to modern technology such as the internet, or have different perceptions towards Artificial Intelligence.
India Context
India stands quite unique from other so-called developing nations, which still has a rather systematic and technological advancement alongside a very large and stiff socio-economic divide (Tramballi and Missaglia, 2019). Another beneficial factor is the development of the e-commerce market and the government’s aspiration to digitize the economy through special programs like Digital India, which support the use of AI in food retail. However, challenges still linger regarding the availability and quality of infrastructure, capacity for technology use, and the majority of food retail having precarious forms (Ecker and Strüver, 2022). Policy recommendations across all three countries converge on several key points: The specific policy goals include the setting of less rigid and more innovation-promoting rules, strengthening of AI education and improvement of governmental support for AI development, and creating AI regulatory frameworks that guarantee high ethical standards alongside consumer protection.

[bookmark: _Toc175661529]2.5 Theoretical underpinning
Technology adoption model (TAM)
Analyzing the potential outcomes of the AI integration on food sector competitiveness in the UK, USA, and India, the TAM provides multidimensional instructions. This model by Davis which identifies perceived usefulness and perceived ease of use as primary factors influencing the decision to accept or reject new technologies offers a format to explain the differential CI rates and patterns among these pluralistic markets (Wicaksono and Maharani, 2020). In the context of the food sector, TAM may be applied to explain to what extent and why particular AI solutions attain more popularity in some countries versus the other and how this impacts the general competitiveness of the sector.

For example, when analyzing the food retail market in the United Kingdom, which can be considered could have helped to implement TAM in elucidating the swift adoption of AI-based solutions for inventory management (Danielsson and Westrup, 2023). This has given the high perceived usefulness of these systems for supply chain leaders. In the USA, where the technologies meant to engage these consumers are most often sourced and developed. TAM may expose why AI based personalized advertisement and recommendation systems that are seen to improve customer experience are so swiftly adopted (Yoon and Lee, 2021). When it comes to the case of India, the food sector is even more decentralized, and the informal share is essential; thus, it is crucial to investigate TAM in this regard because the low adoption speed of some AI technologies could be explained by the lack of perceived ease of use among small sellers.

Furthermore, the present study can help policymakers and industry leaders in each country and apply the TAM to increase the usage of AI. In this way, the factors crucial for change depend on the context. Focusing on the perception of their usefulness and ease of use, which in turn allows for fine-tuning of approaches to help stakeholders achieve AI integration faster and increase the competitiveness of the sector (Chatterjee et al. 2021). This model also assists in making a comparative analysis between the three countries demonstrating how the culture, economy, and infrastructure impact the Indian, UK and USA region technology adoption. Finally, through a comparative analysis of the present study based on TAM. It is possible to outline actionable findings for driving a more competitive food sector with further use of the AI, adapted to the situation in the respective nations.
[bookmark: _Toc175661530]2.6 Conceptual framework
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(Source: Self-created)


[bookmark: _Toc175661531]2.7  Literature gap
The literature gap in the comparative examination of the effects of AI on food sector competitiveness in the sampled countries, namely the UK, USA, and India, can be revealed. Although,  the document provides an understanding of the state of AI adoption and legal entities as well as AI opportunities and prospects and challenges in those countries (Akpuokwe et al. 2024). There is a lack of adequate quantitative analysis of the direct effects of AI on food industry competitiveness compared to traditional indicators. Mixed-methods research has not intended to examine the sustainable development perspectives of the AI integration more specifically in the food industry in these diverse economies. To elaborate the current literature the current paper identified some research gaps that need more attention to be paid. To focus less on general findings, more research efforts are needed and must offer a deeper understanding of how cultural and socio-economic factors can affect the acceptance of AI and its effectiveness in every country's food industry.

[bookmark: _Toc175661532]2.8 Chapter summary 
This chapter focuses on the effect shaping food sector competitive pressures in the UK, USA, and India through the integration of AI. It indicates how AI is changing various solution areas in food-baking supply chain, product tracking and perception, cold chain and precision agriculture. The chapter overviews the analysis of peculiarities as for each country separately, what kind of legal issues and possibilities existed in their technological, socio-economic environments are considered, and how modern tendencies influence the AI development. It emphasizes productivity, sustainability, and other quite important factors of competitiveness in the marketplace. As the technology adoption patterns are different across these numerous markets, the TAM is introduced as a suitable model for identifying these integration patterns of AI. The chapter also discusses policy proposals or suggestions on the guidelines for the use of artificial intelligence and the need to find a middle ground for its application to promote innovation and prevent unlawful use to exploit consumers.


[bookmark: _Toc175661533]Chapter 3: Methodology
[bookmark: _Toc175661534]3.1 Chapter Introduction 
The methodological framework used to investigate the effect of AI on food industry competitiveness in the chosen countries, including the UK, USA, and India, is described. The required method for this project is a comparative systematic review where the relevant literature pertaining to all three countries will be compressed and compared. It enables the holistic analysis of the AI applications and impact on competitiveness with understanding of that country’s food industry environment, strengths, and specific issues and opportunities. The particulars of study identification, selection and exclusion criteria, data extraction process, and other methodological elements of the review will be described in the chapter. Thus, the proposed approach will allow us to build a scientifically credible system of concepts that describe the relationships between AI technologies and the competitiveness of the food sector in various economies to support decision-making in this increasingly relevant field.

[bookmark: _Toc175661535]3.2 Research Onion
[bookmark: _Toc175661580][image: https://lh7-us.googleusercontent.com/docsz/AD_4nXea5J99e3uJWwXDK5tdQJ-aarYEB7cZzu8H9_lAqe-_Alu10nj4eSGzx-dKyWFxyTDp-yEh2XLCFYnF3zqXnqSRx61A0uO8yMAi2uKhfJW98OYQ9DGSXur0E16raOpbgtfwGdM6e3Ij1HvY4D4He5hgnrdh?key=dLzzMZCPLtGpHlJPkDjVjQ]Figure 3.1: Research Onion
(Source: by Saunders et al. 2019)
The research onion is a crucial methodological framework for the study "Exploring the Impact of AI on Food Sector Competitiveness: The title of the proposed research can be a phrase ‘A Comparative Systematic Review of the UK, USA, India’. This model helps in developing the clear and sequential plan regarding the research process and execution. In this type of methodology which is the comparative systematic review. The research onion is particularly useful in stating very clearly the philosophical perspective of research, the research approach, the methodological choice, the strategy, the time frame as well as the techniques for data collection and data analysis (Saunders et al. 2019). It allows for the comparison of AI’s effectiveness in making the food sectors of the three countries more competitive due to the similar structure of information that is gathered and classified according to the given criteria. The research onion also helps to stay objective and keep rigorous checking all the stages of the study, which is especially important for the systematic review concerned with different countries and various and intricate technological issues (Solutions, 2022). Within the rationality of the research, the research onion guarantees that the researcher identifies all levels of decision-making right from the philosophical level to the method of data collection, making certain that all of the aspects systematically incorporate the research goals and aims well. This is for the reason that a structured approach is very useful in managing the realities of artificial intelligence in various nations within the food industry. It results in higher levels of methodological solidity.
[bookmark: _Toc175661536]3.3 Research Philosophy
Among the four research philosophies, interpretivism can be deemed as the most proper and appropriate for the research on the AI impact on food sector competitiveness of the three countries: the UK, the USA and India. This understanding recognizes the fact that the process of embracing AI in the food sector and the effect it has is substantially shaped by the cultural, social and economic structures in each country (Hermansson and Lindgren, 2024). Interpretivism also enables the researcher to consider the nature of the perception of and experiences with AI while gaining insights into how it influences competitiveness in the food industry (Sharma, Zhang and Rai, 2021). Interpretivism on the other hand dismisses the idea of positivism that strives for universalism of facts, in viewing the reality of the impact of AI as socially constructed and thus differently within distinct contexts. This in particular is necessary when the markets in question are significantly different, such as the UK, the USA, and India. In relation to critical realism that pays attention to both the real and the imagined worlds, there is a possibility that the work may not embrace the full culture and context in relation to the adoption of AI technology (Del Giudice et al. 2021). While pragmatism is adaptive for practicing research, it may not give the enriched, culturally-infused interpretation needed for this cross-cultural comparison. By adopting the interpretivism, researchers will be able to capture qualitative data which will provide an in-depth understanding of the possible interface between the uses of AI technology (Tanweer et al. 2021). The existing and emerging business practices, local regulations, and culture to advance knowledge on how AI will affect competitiveness of the food sector in the named markets.
[bookmark: _Toc175661537]3.4 Research Design 
In terms of research design, this systematic review will best fit under the descriptive research design since it aims to establish the effects that AI has on competitiveness in the food sector in the selected countries. This approach enables us to achieve a broad representation of the AI state and impacts on competitiveness in each country’s food sector (Riahi et al. 2021). Descriptive research is effective for a purposeful identification, gathering, analyzing, and reporting of data gathered from different sources to give full details of utilization of the AI and its effect on the competitiveness of industries (Wang et al  2022). 
In contrast to exploratory research that is more appropriate to use in case of less investigated phenomena, descriptive research allows to paint a snapshot of the current state of AI usage in the food sector that is already introduced but may need to be compared between the countries (Morgenstern et al., 2021). Hence, while explanatory research may be useful in identifying causal chains, it might be pre-emptive for the current state of the AI’s influence on competitiveness. In this study, experimental designs are not possible because some variables cannot be manipulated and controlled at the whole national food sector. In this regard, the descriptive approach enables the identification of several factors affecting the AI adoption and its competitiveness in relation to the existing technological infrastructure and regulatory systems and provisions as well as unique market tendencies in different countries (Fatima, Desouza and Dawson, 2020). Due to this, this design allows for a diverse, complex comparison that may benefit policymakers, industry players, and researchers to understand the state and possible future evolution of AI in the food industry in these different economies.
[bookmark: _Toc175661538]3.5 Research Strategy
The development of an efficient and effective search strategy is a fundamental ingredient when conducting a systematic review with regard to the effects of AI on the competitiveness of the food industry in the UK, USA and India. These guarantee valid selection of literature sources and their inclusion, thus, reducing subjectivity and increasing credibility of results. Boolean operators (AND, OR, NOT) prove efficient in this process, and help in combining the keywords most appropriately to encapsulate the expansive nature of the research question. For instance, (AI OR “artificial intelligence”) AND (“food industry” OR “food sector”) AND (“competitiveness or productivity”) AND (UK OR “United States” OR India). 

	Keywords 
	AND/OR
	Keywords 

	AI (Artificial intelligent)
	And 
	Food sector 

	AI
	Or
	Competitiveness 

	Food sector 
	And 
	Competitiveness 

	UK, USA, INDIA
	And 
	AI


[bookmark: _Toc175661630]Table 3.1: Boolean table 
Some of the earliest and comprehensive tools include PRISMA (“Preferred Reporting Items for Systematic Reviews and Meta-Analyses”) which are guidelines of a systematic structure meant to address the reviewing process in an even more transparent and replicable manner (Uttley et al. 2023). Through the application of PRISMA guidelines, the researchers can be in a position to properly describe the search strategies applied, the criteria used in screening and the data extraction methods and thus enhance the reliability of the comparative analysis between the three countries.
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[bookmark: _Toc175661581]Figure 3.2: Prisma guidelines 
[bookmark: _Toc175661539]3.6 Research Approach
The research methodology for this systematic qualitative study on the subject of this paper, that explores the impact of AI on food sector competitiveness in the United Kingdom, United States of America, and India includes conducting a bibliometric analysis. The process of deductive approach is carried out through identifying specific criteria for inclusion and exclusion of studies, the use of articles published in peer reviewed journals, industry and government reports for the past five years. Considered approach to the required sources includes the use of Web of Science, Scopus or other databases that contain sources related to a certain country. PRISMA framework is used in the screening and selecting process so that bias and repeatability of the process is avoided (Salameh et al., 2020). Consistent with each selected study, their content is reviewed in detail with important coding topics highlighted and summarized (Kleinheksel et al., 2020). In the comparative perspective, these two elements are used to compare the main features, differences, and specific aspects of AI adoption and its competitive implications in the selected countries. It enables the analysis of how the discussed AI technologies affect the competitiveness of the food sectors of various economies by taking into account the peculiarities of the national legislation, technologies, and business models in each country.
[bookmark: _Toc175661540]3.7 Data collection and analysis
Search for data for this systematic qualitative study include the use of academic databases, relevant trade journals, and government reports through the use of keywords, and Boolean operators. In narrowing down the search, the review of literature pays attention to any publication in the last decade on AI and its application in the food industry and its effects on competitiveness of the UK, USA, and India. Here, it is necessary to use checklists that are developed according to the PRISMA guidelines and include certain criteria for inclusion and exclusion of studies.
Data analysis involves the use of thematic analysis whereby some of the identified research studies are subjected to a detailed review, and information is isolated and coded. The 3 countries to find patterns, similarities as well as disparities based on the inclusion of AI within the Food sector. The study seeks to examine how and in what ways AI technologies affect the competitive rivalry within each of the countries’ food sectors taking into account the level of technological adoption, policies and the nature of the sector (Korinek and Stiglitz, 2021). It also ensures that there is a flexible way of analyzing the effect of AI on the competitiveness of the food sector in different economies.
[bookmark: _Toc175661541]3.8 Ethical Consideration 
All the concerns relating to the norms and regulations as followed by the university are observed while the study is being approved. Thus, the data that are being collected are entirely at the disposal for the mere purity of the research (Zink and Geyer, 2018). None that are inclined to offend the sensitivities and the culture and utilities of the people will be allowed. Such circumstances could be attributed to the fact that data privacy and protocols are among the things that are paid the highest attention to while conducting the research (Ogonji, Okeyo and Wafula, 2020). The IP belonging to the “Institute of Intellectual Property Rights” will not be transferred throughout the process and duration of the study. All the information that is to be gathered is to be stored in the file that is password-protected thus, privacy will not be compromised. The figures and findings as if it were to be skewed to fit the present objective of the research work is and should not be encouraged. This eliminates data falsification such as inflating
[bookmark: _Toc175661542]3.9 Chapter Summary 
Hence, this comparative systematic review is the methodological framework that guides the assessment of how AI influences the competitiveness of food sectors in the UK, USA, and India. As for the employed method, it follows the objectives of the research onion model, applying interpretivism as the philosophy of the study and using descriptive research as the type of the study. The approach entails a search through the literature using Boolean operators and adheres to the PRISMA guidelines. Information gathering is based on academic journals, industry publications and governmental reports during the last 5 years. Common themes are applied when conducting the analysis in order to find out similarities of the three major countries. The approach helps the analysis to be solid, clear and easily reproduced, therefore making it possible to study the impact of AI on food sector competitiveness in many different economic environments while following ethical perspectives along with data protection regulation.


[bookmark: _Toc175661543]Chapter 4: Findings, Analysis and Discussion 
[bookmark: _Toc175661544]4.1 Chapter introduction 
AI plays the role an innovation that defines the trends and competitive models in the contemporary global food sector. Chapter The Analysis and Discussion of a Comparative Systematic Review of the effect of AI on food sector competitiveness in the UK, USA and India. Thus, through the integration of data from various sources, this research demonstrates how the application of AI technologies affects operationally, creativity, and market stance in these areas. The paper presents a view of strengths and threats of integrating AI, possible solutions that exist in different countries concerning AI implementation for improving the framework of competitiveness and mirroring market challenges. This further illustrates the extent of how AI technology affects these regions as well as creates the basis for discussing the effects of AI on food sector competitiveness in these regions of the world.
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[bookmark: _Toc175661547]4.3.1 Theme 1: Patterns of AI Adoption within the three countries that differs significantly based on the application also, associated with economic development and technological preparedness in the food sector in terms of competitiveness
Data extraction 
	Authors
	Year
	Main findings 

	Eyieyien et al. 
	2024
	Tech-enabled logistics lead to technological improvements of supply chain hence boosting economic performance in the UK

	Bačiulienė et al. 
	2023
	AI influences various stages of the food supply chain by providing a positive effect on efficacy as well as deaccessioning

	Ding et al. 
	2023
	Application of the AI and big data in the food industry which targets at the creation of new formats of production and services, an increase in the operational efficiency, and an improvement in quality of products.

	Trollman 
	2024
	Feature extraction with the help of Artificial Intelligence enhances failure prediction as well as its prevention in Food Supply Chain.

	Kulkov et al. 
	2024
	AI supports sustainable development of organisations, techniques and processing techniques.

	Rashid et al. 
	2024
	Cloud integration with AI improves the reliability and the sustainability of the manufacture supply strings in the USA.

	Udo et al. 
	2024
	Use of emerging technologies and ICT adoption affects technology deployment within Africa- US settings

	Adeleye et al. 
	2024
	Big data in particular is the engine that powers the digital economy more or less positively in the USA and Africa

	Păvăloaia and Necula
	2023
	AI is stand-alone innovation which has increased its importance in all fields of world and should be treated and regulated as such.

	Shahbandi
	2023
	Digital marketing functions enhance the competitiveness of the USA manufacturing foods sector in a big way

	Alam et al. 
	2023
	4.0 has extended sustainability and food security in emergent economy

	Kumar et al. 
	2024
	AI integration in life sciences has a direct impact on rising up the GDP because it contributes to improving organizational performance and introducing novelties

	Bishnoi et al. 
	2023
	AI have changed the Asia Pacific manufacturing systems, by providing the opportunities and instabilities in the field.

	Trabelsi et al.
	2023
	AI is transforming agri-food though some barriers to uptake exist.

	Alshahrani
	2023
	Industry 4. 0 technologies have potential and risks in relation to supply chain, as well as having differential success in emerging markets

	Malik
	2023
	Demonopolisation policies are progressively prevalent in the Industry 4.0, driving change for growth and development.


[bookmark: _Toc175661632]Table 4.2: Data extraction table for theme 1

	PEST factors
	UK
	USA
	India

	Political 
	The political systems of the UK are constitutional monarchy and parliamentary democracy. Brexit has brought in some risks concerning trade policies and relations with the European Union (Bačiulienė et al. 2023). Political risks are moderate in general, though issues on the regional.
	The United States has a stable political playing field which is based on the federal structure with the systems of checks and balances. But it suffers from political misalignment and policy shifts based on the political regime such as healthcare, taxes, and trade (Udo et al. 2024). The legislation environment is dynamic and filled with many policies that represent and are influenced by lobbing groups.
	India is federal republic country with political stability although regional conflicts and political instabilities occur sometimes. Public laws are changing with reformative objectives in facilitating the business environment for operations (Ding et al. 2023). Some recent ones are Making in India, digital India, and other similar policies.

	Economic 
	The economy of the UK is developed but faced some issues because of Brexit and the pandemic COVID-19. It also has a well-developed services industry led by the financial services industry (Eyieyien et al. 2024). Issues like inflation, public debts, and interruption of trade following Brexit are some of the factors in faith’s economic concern. Measures employed by government focus on the stimulation of economic growth and development.
	The US economy is highly developed and gets bigger, being the largest economy around the world. It has one of the higher gdp’s, lower unemployment and people consume more in this country (Kumar et al. 2024). But it also faces the income disparity, the change of the rates of interest, and trade imbalance. Economic measures such as measures stimulating the economy and measures changing the tax system directly affect companies.
	India is arguably one of the leading economies in the world within the Asian continent and is endowed for having a youthful population bank. These are Information Technology, Agriculture, and Manufacturing industries (Ding et al. 2023). It has challenges such as inflation, unemployment, and lack of infrastructure among others. The measures of economic reforms are liberalization, foreign investment, and improvement of manufactures.

	Social 
	The consumer behavior differs from region to region in the UK and it is considerably diverse due to the presence of a multicultural population. Population characteristics often affect the social policies for instance; change of demography whereby people are aging.
	The people in the United States are therefore culturally diverse and the country boasts of a very high living standard. Current sociological factors include rapid rise in health awareness, shift towards sustainability, and consumers’ trends – reliance on digital services (Shahbandi, 2023). Another aspect related to consumer characteristics is the changes in the population age structure, the growth in ethnic diversity, etc.
	India is culturally very diverse and the behavior and trend of the consumers may differ a lot from one region to another. Some of the trends are the) Urbanization, Middle-Class growth, and Digital adoption. Devotion to and population growth leads to social problems that shape the social policies and business strategies, people’s quality of life, including poverty, education, and healthcare.

	Technological 
	UK is one of the most technologically advanced countries with competitive clusters for financial, bio-technological, and digital tech industries. It possesses well-established online facilities and encourages the concept of research and development through existing government programs (Trollman, 2024). Others are the ability to close the digital divide, and assuring cybersecurity.
	The US is highly advanced technologically and most companies invest a lot of money in Research and development. This state has a strong IT setup and is hub to several major IT companies (Adeleye et al. 2024). That nevertheless has its difficulties, such as the threats found in cybercrimes and the constant necessity to update technologies in order to remain relevant.
	India is steadily receiving attention as an IT and software service providing country (Kulkov et al. 2024). It has a growing digital economy chiefly attributed to central government endorsed schemes such as Digital India. Some are as follows; how to enhance digital structures in regions, how to respond to the cybersecurity threat and how to spur the innovation to be competitive globally.



[bookmark: _Toc175661633]Table 4.3: PEST Analysis of USA, UK and India
[bookmark: _Toc173179002][bookmark: _Toc174445664][bookmark: _Toc175661548]The patterns of AI adoption within food sector vary according to the country, application, economic development, and technological innovation between the USA, UK and the emerging economy of India (Alam et al. 2023). The application of AI is well-advanced in food industry in the USA attributed to the growth of the economy and the level of technological adaptation. The application of AI includes agriculture, especially, smart farming, logistics, supply chain management, precision nutrition, and other related fields. Attractiveness for competition is supported by high spending on the R&D and favourable regulation (Bishnoi et al. 2023).
[bookmark: _Toc173179003][bookmark: _Toc174445665][bookmark: _Toc175661549]Currently, there is increased use of AI in the food industry in the UK where its application is being implemented with an aim of increasing food safety, minimizing wastage as well as trying to optimize the supply chain (Alshahrani, 2023). AI adoption is now possible in the UK because of the country’s economic maturity and emphasis on innovation. However, there are post-Brexit issues and constantly shifting regulations that affect it.
[bookmark: _Toc173179004][bookmark: _Toc174445666][bookmark: _Toc175661550]India, growing fast in AI adoption, possesses certain peculiarities because of its economic development level and infrastructural conditions. AI applications in food sector are mainly focused on the contribution in agricultural production, food supply chain, and food safety. Major strategies introduced by the government such as Digital India and Make in India are very helpful for AI (Kumar et al. 2023). However, the issue of equal access to the technologies as well as lack of requisite skills to maximize the use of available technologies also remains the reality in many organizations, thus leading to reduced competitiveness in the global environment (Rashid et al. 2023).
[bookmark: _Toc175661551]4.3.2 Theme 2: Barriers and Enablers of the AI regulatory environments within the three countries
Data extraction 

	Authors
	Year
	Main findings

	Merhi and Harfouche
	2024
	Important enablers’ helps to define further the strategies that will improve the AI usage in production systems and improve their performance.

	Jackson and Allen
	2024
	The adoption of new technologies must be strategies that are devised to help overcome these barriers.

	Roberts et al. 
	2023
	Without regulation of AI in the United Kingdom, good governance cannot be realised and the country cannot maintain its position as a world leader.

	Stogiannos et al.
	2024
	AI governance knowledge, and other factors, are important for AI strategies in the United Kingdom.

	Khan
	2024
	Non-technological factors need to be addressed towards enhancing the intelligent optical networks’ AI.

	Morgan
	2024
	The prospects of new ideas in forensic science are laid with obstacles but can be enhanced by booster measures

	Giuggioli and Pellegrini
	2023
	AI is one of the chief facilitators for internship it opens up opportunities for innovation.

	Morley et al. 
	2023
	Ethical dilemmas must be managed to ensure that their implementation of AI is done responsibly.

	Papagiannidis et al.
	2023
	Considering the best practices and the barriers in the AI governance, will enhance the probability of the AI success in the organizational environment

	Khan et al. 
	2024
	There is need to formulate policies on how to promote IA in the US federal government based on a number of challenges and prospects.

	Alabdali et al. 
	2023
	The application of smart technology in the rural areas has unique challenges but it has many advantages

	Nannini et al. 
	2023
	Policy on Explainability of AI Systems is one of the essential parts and has different approaches in the EU, USA and the UK.

	Singh and Pandey
	2024
	Hard and soft enablers and barriers play an important role in the AI adoption in the ecosystems and its implementation in general.

	Shankar et al. 
	2024
	Enablers and inhibitors affects the likelihood of using AI enabled drones in manufacturing audit

	Basit et al. 
	2024
	The role of the enablers and barriers in SMEs and its implications in the long-run.

	Kulkarni et al. 
	2024
	The actual state of AI technology readiness and its impact on social sustainability that corresponds to business ethical norms is critical.

	Roy Ghatak and Garza-Reyes
	2024
	Quality  Manufacturing sector of India still has 4.0 adoption of HPS for which it needs policy intervention for successful take off



[bookmark: _Toc175661634]Table 4.4: Data extraction table for theme 2

	VUCA factors
	USA
	UK
	India

	Volatility
	The United States food industry has great fluctuations in prices for raw materials, consumers’ preferences, and economic conversion (Merhi and Harfouche, 2024). Other variables such as changes in climatic conditions, which influence crop production and shifts in trade relations, which influences imports/exports, worsen this volatility.
	Brexit has also posed challenges regarding fresh produce trade and tariffs through imposing and negotiating trade deals. Other reasons include, supply chain disruptions which make the market volatile and varying exchange rates (Stogiannos et al. 2024).
	Food industry in India is subject to such risks such as; monsoon, agricultural yields, and government policies among others. There is a major issue of fluctuation of price of food items such as grains and pulses (Khan, 2024).

	Uncertainty
	Trade policies under various governments are the uncertainty brought in by regulatory changes. Also, increasing the concern for food safety and other legal health requirements can also affect business activities (Jackson and Allen, 2024). Innovation and rivalry from new entrants also create uncertainty in technological dimensions.
	Future impact of Brexit on the trade policies and other regulatory aspects still remains unpredictable (Roberts et al. 2023). Fluctuations driven by the consumer behavior regarding the transformation to being more health-conscious and choosing sustainable products, also contribute to this.
	Any change of policies or regulations that are aimed at enhancing the agricultural sector brings about the level of uncertainty (Shankar et al. 2024). Uncertainty is instigated by factors such as market demand where the middle class population is growing and people’s health consciousness is on the rise.

	Complexity
	The food industry in the United States is very elaborate since it comprises of many suppliers, distributors, and retailers. International supply chains, different customers’ requirements, and the necessity to meet federal and state guidelines superimpose onto this (Morgan, 2024).
	The UK food industry has a challenged legal process since being only a part of the global market, new standards and requirements are set and more are expected after Britain’s Brexit deal. The industry also involves many supply chain concerns such as the importation from the EU and other international markets (Alabdali et al.2023).
	There is a great fragment in the industry with many small-scale producer and vendors the industry is highly. There are also difficulties in terms of possessions and deliveries with the problem being even more prominent in rural areas, which makes the situation even worse (Roy Ghatak and Garza-Reyes, 2024). Also, the business is faced with different state requirements, which are cumbersome when running operations across different states.

	Ambiguity







	The current rate of change and technologies in the future such as, artificial intelligence, makes predictions regarding the future of industry unclear. Consumer behaviour focusing more on organic and sustainable products also contributes to the creation of complication on market trends and demand (Papagiannidis et al. 2023).
	It involves uncertainty due to the constantly changing laws and regulations and the unpredictable outcome of UK and the European Union future business partnership (Giuggioli and Pellegrini, 2023). Another important source of uncertainty is related to the future evolution of the structures of the industry. These refer to the technological change, where the advance of technology in relationship to food production and delivery introduces another layer of uncertainty.
	Food industry in India can be ascribed to unfair implementation of policies and dissimilarity in the progress of infrastructure in the several states (Khan, 2024). In the case of AI and digital platform the adoption tends to have ambiguous consequences especially in the areas of productivity and market coverage.


[bookmark: _Toc175661635]Table 4.5: VUCA model on analysing food sector of USA, UK and India
[bookmark: _Toc173179006][bookmark: _Toc174445668][bookmark: _Toc175661552]The USA, food industry suffers from the issues of variabilities such as volatility due to the frequent and often unpredictable changes in the price of food commodities and climate change. Uncertainty from the constantly changing regulatory measures and new technologies, complexity arising from gigantic supply chain networks made it huge (Khan et al. 2024). Along with this multiple and diverse consumer needs, and ambiguity due to the ever-changing innovation and rapidly shifting global consumer trends towards organic food products.
[bookmark: _Toc173179007][bookmark: _Toc174445669][bookmark: _Toc175661553]In the UK by Brexit impacts in assignment disturbances and exchange rate instabilities are the primary causes of volatility while unpredictability is caused by changing trade policies and consumer trends (Roberts et al. 2023). Additional sources of complications include emerging regulation guidelines and sophisticated distributions based primarily in the EU. The major source of confusion is dynamics of the legal environment and the unclear influence of technology in the sector.
[bookmark: _Toc173179008][bookmark: _Toc174445670][bookmark: _Toc175661554]Volatility in the country results from dependence on monsoon and its variability, uncertainty-Policy changes and shifting market demands, Complexity-arbitrarily structured food chain and quite a lot of differing state rules, and finally Ambiguity due to policy inconsistency and impact of new age technologies like AI and digital platforms (Roy Ghatak and Garza-Reyes, 2024).
[bookmark: _Toc175661555]4.3.3 Theme 3: Policy Implications to emphasize the legal developments and socio-economic factors to define the level of integration of artificial intelligence within the three countries
Data extraction 

	Authors
	Year
	Main Findings

	Walter
	2024
	AI global governance is crucial to control the implications that advanced AI is likely to have on societies

	Stahl et al.
	2023
	The impact of AI are important for the definition of further consequences in the society and regulation of its usage

	Manning et al. 
	2023
	Ethical issues are critical when it comes to the management of autonomous technology in food supply chains and therefore need to be done on a reflexive basis

	Zhao and Gómez Fariñas
	2023
	AI is useful for improving the sustainability of decision-making processes in various industries

	Garnett et al. 
	2023
	Future food systems in the UK could be rather different and explain shifts in food safety and supply chain management

	Kemp et al.
	2023
	Neotechnological changes and change of perception are seen as some of the forces driving change in the future of UK policy

	Bačiulienė and Navickas
	2023
	AI has the potential for a radical change in the functioning of the agri-food industry cluster bringing improvements in terms of efficiency and innovation in UK.

	Adefemi et al. 
	2023
	AI strategies in use in the USA go a long way in improving environmental health and public safety

	Nahar
	2024
	AI-based innovation is a key in the realisation of sustainable development goals although with diverse effects in the countries concerned

	Chopra et al. 
	2024
	Digitization is the key to sustainability in all areas of organizational and environmental, socio-economic performance with the use of AI and other new-age technologies

	Pazieieva et al. 
	2024
	The use of AI in the learning process enhances self-education while developing knowledge, science, and technology, in which previously used economic-legal tools are insufficient

	Dolanay
	2023
	AI and smart robots are spearheading new economy that is reorganizing the economy and social relations

	Bag
	2023
	Lights from S&T especially AI have significant socio economic consequences; which thus require tactical approaches.

	Aderibigbe et al. 
	2023
	Developing nations experience challenges in the process of the transition from the potential of AI to its practical application.

	Tsolakis et al. 
	2023
	AI and blockchain in the supply chain provide opportunities for making supply chain sustainable and an opportunity for data monetization, changing business model of the firm.

	Supriya et al. 
	2024
	The use of Artificial Intelligence enhances the production rate of the different sectors in the economy hence increasing general economic growth.

	George and George
	2024
	Technological enhancements in Society 5.0 imagines a society where technologies are highly intelligent, having a way of influencing the prospect of social innovation.



[bookmark: _Toc175661636]Table 4.6: Data extraction table for theme 3

Analysis of policy implications also forms a critical source in the application of artificial intelligence in the food industry of the USA, UK and India as it affects the marketing strategies and competitiveness. The USA offers progressive polices and sufficient governmental funding for the advancement of AI’s which encourage innovation (Tsolakis et al. 2023). This listed legal development means that consumers’ trust in data privacy, cybersecurity, and ethical use of AI is crucial for marketing food products with AI technology as a key feature . This calculated framework helps in increasing the competitiveness of the US food industry through efficiency in the supply chains, specific food consumption, and better food hygiene (Dolanay, 2023).
In the UK there are the so called post-Brexit changes influencing the context of artificial intelligence. AI’s key enablers in the agri-food business are the public policy that supports its application and robust data-protection regulation such as GDPR (Pazieieva et al. 2024). These legal changes are in line with the notion of promoting openness and the credibility of the product for the consumer crucial in marketing foods that include the integration of artificial intelligence. Thus, the utilization of AI technology in solving the problem of sustainability and minimizing food waste in the UK contributes positively to the competitiveness of the food industry (Garnett et al. 2023). So, the measures in AI for agriculture and food production retain the United Kingdom as a prime position in food tech advancement.
The policy in India is evolving to integrate Artificial Intelligence as key thrust areas such as Digital India and Make in India agendas are evidence. However, this is sometimes thwarted by sometimes mal implementation of policies and also different regulations by several states (Chopra et al. 2024). A large agricultural workforce and diverse consumers’ market are two socio-economic factors that dictate the use of artificial intelligence. The central factors necessary for AI assimilation  is related to the enhancement of infrastructural and personnel resources through state policies. Based on the findings, the marketing of AI-driven food products in India requires appealing to realism, which includes productivity and food security (Nahar, 2024). Thus, enhancing the usage of AI in Indian food sector can help increase the competitive advantage for India at International markets through improved crop utilization, logistics systems, and market trends.
Thus, policy implications concerning the use of AI in the context of food companies have a direct relation to marketing practices and competition. The Dynamic Legal Environment in each of the countries being used as a determinant for the level AI use to chart the future of the Production and Marketing of Foods in USA UK & India.
[bookmark: _Toc175661556]4.4 Theoretical explanation 
Perceived Usefulness (PU) may be defined as the extent to which an individual perceives the use of a particular technology to improve his/her performance of tasks in the work place. The USA, with one of the most developed economies and robust technological systems (Dahlman. and Westphal, 2019). In the USA, economic and technological norms have reached a level that makes AI meaningful and quite easy for the food supply chain to adopt (Dora et al. 2022). High research and development investments as well as proper regulation increase the perceived value of AI technology in optimising resource utilisation, safety and competitiveness. The technological sophistication of the application also enhances perceived ease of use. This is also in concordance with TAM’s premise that a unity of perceived usefulness and ease of use results in a higher perceived behavioral intention and actual usage of the particular technology (Anderson, 2020).
Perceived Ease of Use (PEOU) refers to the degree that a person perceives the use of the technology to be trouble-free. Even in the UK when the aim is on supply chain optimization and minimizing waste through AI the PEOU gets boosted by Britain’s themes on innovation and technology (Islam, 2024). Nonetheless, Brexit future changes in regulation might impact the perceived ease of implementing these technologies making it contribute to the decision process (Nwankwo et al. 2021). In the best interest of the UK, TAM accounts for the role of economic development and innovation in stimulating AI uptake, especially in the food safety and minimizing waste management. Although, the post Brexit changes of regulations poses challenges that may potentially erode perceived ease of using hence can slow down the rate of adoption in conformity the claims of the TAM (Chaturvedi, 2023). The UK has a stronger focus on the ethical application of AI which plays into notions of usefulness because technologies that are deemed to be safe and responsible will be used.
It defines Attitude Toward Using (ATU) as the affective evaluation of the technology, that is the user’s affective response to use. This parameter is influenced by the PU and PEOU parameters. In India, ATU is indeed an essential aspect for the usage of AI, especially in the food industry because infrastructure conditions and users’ attitudes toward technologies are opposite because of digital literate levels (Viidalepp, 2023). Activities such as Digital India are designed for enhancing this attitude through increasing technological competence and facility. TAM demonstrates in India how infrastructure-related problems and scarcity of skilled labour influence perceived ease of use and hamper the AI market’s growth, despite governments’ attempts to prove that AI is useful (Knight and Khan, 2022). The use of AI in the agricultural yield goals as well as the goals of feeding people are the goals highlighted this aligns with TAM where the perceived usefulness guides adoption intention (Shariff et al. 2022). However, variation on technology usage and policies across the different regions act as hindrances that according to TAM should decrease perceived usefulness and ease of use.
Intention to use a technology is the extent to which a person has purposes to use the technology voluntarily in the future. It can also be called as Behavioural Intention to Use or BI. ATU, PU, and PEOU impact this intention directly while moderately influenced by attitude toward the technology (Buabeng-Andoh et al. 2019). For example, in the USA, technological practice towards BI in food production toward AI is strong since AI is easy to use and passes several benefits in the food industry.
The Actual System Use (ASU) is the final stage of the technology being employed in practice. Each of these three countries is affected by the above mentioned factors in the operation of ASU but with a variation because of differences in the regulations, economic factors and technological advancement. In UK: ASU may face certain legal issues after Brexit while, In India, Due to government support still there are issues of infrastructure and education to hinder ASU (Ankersen et al. 2020).

[bookmark: _Toc175661582]Figure 4.1: Theoretical explanation based on technological adoption model  
[bookmark: _Toc175661583](Source: Self-created)	
[bookmark: _Toc175661557]4.5 Discussion 
The analysis of the patterns of AI adoption in the food sector in the USA, UK and India are dissimilar depending on the kind of application, the development of the economy and technological tension, leading to competitiveness. In the USA is integration of AI even more developed and the reason is beyond any doubt – well-developed economy and high degree of technological penetration (Qin et al. 2024). High end and demanding applications like smart farming, intelligent and efficient supply chain, and personalized nutrition require high level of researched and development and are aided by good legal frameworks (Krupitzer  and Stein, 2021). AI is becoming more incorporated into the UK food sector for food safety, waste minimization, and more efficient supply chains through economic steadfastness and innovate measures (Richey et al. 2023). However, new regulations after Brexit emerged into play on the negative side. Currently, AI implementation is on the rise in the food industry in India concerning agriculture and food hygiene acting as an outcome of Digital India and Make in India policies. 
However, these attempts have been made, infrastructural constraints and scarcity of skilled human resource poses restraint to AI adoption affecting global competitiveness. Various political issues like universal credit in the UK or new policies in the Indian environment also affect the integration of AI systems (Hammer and Karmakar, 2021). Other economic conditions such as inflation and disruptions in trade affect the use of AI. Opportunities and challenges are seen in social diversity and technology; innovation and diffusion occur based on each country’s strength and their corresponding barriers to adapt AI in the food industry (Carmela Annosi et al. 2020). Nearly, it affects the AI adoption patterns in the food sectors of the USA, the UK, and India based on their economic development and technological readiness, thus impacting their competitive structures.
[bookmark: _Toc175661558]4.6 Chapter Summary 
The status derives noticeable contrasts into AI implementation in food sectors of the USA, UK, and India depending on application, economic development, and technological readiness. Currently, the USA is closely involved in AI in agriculture, logistics, supply chain, and precision nutrition due to high research and development investments and proper policies. The primary use of AI in the UK is directed on food safety concerns as well as reducing waste and optimising supply chains, due to the country’s economic development and focus on innovation, but the Brexit in turn creates some legal vagueness. Currently the adoption of Artificial intelligence is fast growing in India especially in agriculture and food safety due to the government drive policies such as Digital India. Make in India this despite there being some impediments such as availability of technology and skills in the country. Highlighting delicate differences of the political, economic,  and social and technology differences of each country. The chapter examines how the countries’ AI adoptions create world’s competitive environment of the food sector.

[bookmark: _Toc175661559]Chapter 5: Conclusion and Recommendation 
[bookmark: _Toc175661560]5.1 Summary of the findings
The paper highlights certain disparities in the AI adaptation rate by the sectors relation to food in the settings of the USA, UK, and India based on their economic progress and technology S&T readiness. America takes the lead in utilising AI in smart farming, logistics and in customised nutrition and this is made possible by high levels of R&D coupled with friendly regulatory framework (Liu et al. 2022). Concerning AI applications, currently, the UK invests in Food safety, reduction, and efficient supply chain management through the usage of AI. However, Brexit complicates the regulatory environment (James and Quaglia, 2022). India is swiftly embracing the AI in agriculture and food safety due to the government policies such as the Digital India and Make in India policies though challenges such as lack of infrastructure and shortage of skilled workforce (Bansode, 2023). The paper focuses on how each of the attributes influencing AI development and adoption impacts the countries’ position in the global food industry. This paper established that the levels of AI uptake and deployment differ from one country to the other because of the strengths and barriers that exist hence affecting their competitions forces in the global food sector.
[bookmark: _Toc175661561]5.2 Contribution to the theory
Results from the investigation of factors that have a bearing on AI acceptance in the food industry in the USA, UK, and India are incorporated into the improvement of the “Technology Acceptance Model (TAM)”. It generalises TAM to a cross country analysis, and demonstrates how these concerns impact views on AI’s usability and usefulness (Kelly et al. 2023). This research also emphasises that it is the advanced economies such as USA and UK where AI acceptance is generally higher because advanced economies possess better infrastructure and skilled workforce to develop enhanced sophisticated AI apps. While the developed nations demonstrate interest but with reluctance,  the emerging economies such as the India also expresses similar enthusiasm (Chacko, 2021). But they lack the capabilities to effectively implement the strategies. The study also increases the domain of TAM by adding regulatory environments and policy concern as another determinant of AI acceptance. This vice additionally broadens the understanding of socio-economic activities and legal changes that affect the integration of artificial intelligence in industries to the competitiveness aspect (Iuga and Socol, 2024). Therefore, the research offers a more accurate and setting-sensitive understanding of the applicability of TAM in the constantly developing area of the AI in the food industry.
[bookmark: _Toc175661562]5.3 Recommendation 
· Enhance cross-country collaboration and knowledge sharing
Since the current state and advancement in AI technology differ from one country to the other mainly for the USA, UK and India, it is important that these countries should form a partnership and also share expertise. There is an opportunity to share the best practices and specific technological experiences of the USA, which implements AI in the food supply chain most actively (Sanders et al. 2019). This could mean cooperation in carrying out research, technology trading and policy level talks to address both’s issues. For instance, the USA would be in a position to share best practices in the application of AI in smart farming as well as precision nutrition where the country has greatly advanced (Shaikh et al. 2022). It could share experiences in domains of food safety and waste reduction through the use of Artificial Intelligence and Machine Learning the UK has embraced (Misra et al. 2020). 
India, even though the AI adoption is not as advanced as in other countries, could provide insight on how advanced AI could be implemented in different food business context and solutions to infrastructure constraints (Kumar et al. 2021). This could foster greater AI deployment in all three countries and solidifying their food sectors to compete on a global level. Besides, this cooperation could also tackle the issues that the two domains under, such as AI ethics, data privacy, and regulations to harmonize the Al application in the food industry (Díaz-Rodríguez et al. 2023). Governments should also explore the avenues for the formal cooperation that will enhance the “knowledge flow” between the parties, including the triennial summits devoted to AI’s application in agriculture and food systems, joint research funding, and scientists and professionals’ exchanges.
· Develop tailored strategies to address country-specific barriers
Despite the fact that all three countries, namely USA, UK, and India, experienced similar barriers when implementing artificial intelligence some of them are still peculiar to each country depending on its jurisdiction (Hoffmann-Riem, 2020). In the USA it is essential to keep on retaining its dominance by putting a lot of emphasis on better research and development of AI technology for the food industry (Darby and Sewall, 2021). This might entail the promotion of more public-private deals that would spur development, and polices that would advance the deployment of the technology throughout the food chain system. For the interventions for the UK, a great focus should be to understand how this country can compete for AI adoption in the EU after Brexit. 

This may entail the promotion of scalable regulation that will have the flexibility of adapting to these technologies without compromising safety standards when it comes to food production and the right use of artificial intelligence. The government of the UK should also ensure the enhancement of domestic AI capacities to avoid exposure to losses that result from Brexit partnership (Welfens, 2019). However, to achieve AI success in India, the major Emphasis should be put into infrastructural constrains as well as skills hindering the application of AI systems (Dwivedi et al. 2021). They may require capital expenditures if it means improving physical plant, especially in the countryside to support AI integration in farming. Further, the training programs should be fixed that help in creating a resourceful force with the perfect skill set to design and implement AI solutions in the food industry (Konur  et al. 2023). The Indian government should also give policy consideration to announcing financial to encourage private sector to invest into AI for agriculture and food processing industries. These could be in the form of tax reliefs and subsidies for organizations adopting AI technologies (Kovacev, 2020). Alleviating these challenges favours each nation in provision of an appropriate environment in AI process, boosting the competency of nations in the food sector across the globe.
[bookmark: _Toc175661563]5.4 Limitation of the study
Some of the limitations of the study includes lack of research in other areas of operation due to concentration on the three countries reduces the applicability of the research results to other areas or regions of the world. Some conclusions could be ineffective because the technologies themselves are constantly developing in the domain of AI. It is also rather general in its approach and it may thus fail to capture too many details specific to different subsectors in the food sector. Last but not the least, the nature of the study restraining the impact of AI on competitiveness. 
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