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[bookmark: _Toc149565918]Abstract

The following literature aims to provide the reader with an insight into the current utilisation and integration of digitalisation and AI within Supply Chain Management (SCM). Providing insights into current and future benefits and constraints. 
A full review of current peer-reviewed literature of key topics is presented to the reader and in-depth case studies from current logistical functions within the industry. From these evaluations, the report moves on to detail further analytical reasoning to deduce the current and future state of digitalisation, with a scope further defined to ascertain the monetary and human implications around digitalisation. 
The report concludes with future practical recommendations and further areas within the subject matter for further review and analysis. 
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Supply chain principles are essential for any modern business, ensuring that the business remains flexible and agile to market operating conditions whilst also endeavouring for continuous improvement within the respective flows. 
Supply chain principles has 5 clear evolutionary steps dating back to the 1960s when processes were fragmented but started to be rationalised and consolidated in the 1980s. With the increase in globalisation in the 1990s supply chains started to invest in different logistical strategies. In the early millennium, computer advancements became exponential and forecasting and greater process integration began to be implemented. Currently with the continued advancements in computing and the introduction of AI learning it is widely agreed that the supply chain is in the digitalisation era. (Rodrigue, 2023)
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AI has developed in recent years on a similar trajectory to computing advancements and is now being deployed in real-world applications, be it self-check tills in supermarkets to online chatbots. It is not specific to a certain sector of industry and is been deployed at an exponential rate across all sectors and this increase in utilisation of AI, numerous scholarly articles have been researched and peer-reviewed with Supply Chain Management (SCM) being widely accepted as one of the fields to greatly benefit from AI. AI is now researched with more of a holistic perspective.  (Canhoto & Clear, 2020)
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Numerous literature reviews have been carried out around the subject of AI utilisation within the supply chain, (Garcia, et al., 2012) (Quinonez & Camacho-Velazquez, 2011) explore the benefits of mass data analysis and improvements observed with demand forecasting.
(Patel, 2023) explores the benefits currently witnessed with companies utilising AI in their process focuses on specific case studies and attributes AI with accurately predicting future demands by analysing current trends and that companies have increased optimisation in inventory levels and reduction in stockouts or overstocking. It is estimated that AI will contribute $15.7 trillion global economy by 2030. 
Within (Patel, 2023) article’ they then continue to list the benefits of AI which are as follows –
· Decreased operating costs
· Better productivity and reduced labour costs. 
· Improved relationships with suppliers, manufacturers, and distributors. Shorter delivery times and on-time delivery.
· Improved transportation network and routes.
· Reduced risks. 
· Enhanced decision-making capabilities.
An example of where AI is been used to improve supply chain management is given (Brans, 2023) who uses the example of Threat Detection Technology implemented at Intel©, to ascertain defect microchips within their process and quarantine suspect batches. The article goes on to specify that inspection is a huge part of supply chain management and the integration of AI into the process has resulted in cost reduction from the product development stage through to the distribution 
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Whilst there is a consensus on the benefits that AI can offer to supply chain management, equally there is the same in reservations. Firstly, reviewing the topic of AI integration whilst not confined within the supply chain, numerous papers have been published and cited. (Canhoto & Clear, 2020) most notable highlight the concerns around the expected workforce reduction in industries that convert to utilising AI for more administrative roles within companies. Whilst it is now been observed that within supply chain management practises, Amazon fulfilment centres are beginning the roll-out of bi-pedal digit robots to process consumer orders, resulting in speculation about the reduction in human workforce requirements, (Dresser, 2023)
From Image 2, it can be shown that automated chatbots across multiple sectors are forecasted to reduce labour costs from $12-$23 billion per annum. The upper limit of this forecast can be witnessed in the insurance sector where it is forecast that up to 60% of the workforce will be replaced with automatic chatbots. [bookmark: _Toc149565662]Figure 3: Potential Annual US Salary Savings Created by Chatbots, (Insider Intelligence, 2016)








Within the academic community, the concern of data confidentiality is greatly discussed, and it is widely agreed that reforms to current regulations on data gathering, storing and disposal are urgently required to align with recent developments in AI and company policy of ascertaining user data to input and refine current algorithms.  Within recent times larger data breaches have occurred exposing the general populous’ bank details and user credentials. (Tunggal, 2023)
(Patel, 2023) raises concerns around disinformation and algorithms not being able to differentiate between verified and unverified information and the potential for AI algorithms to dissimulate verified sources over unverified, thus creating uncertainty with the general population and as witnessed in the USA presidential elections greater divide amongst factions and increased hostilities. (Robins, 2023)
The next concern to highlight to the reader is one that concerns the validity of the data that the AI is interpreting. Ultimately, when traced back, AI is only as effective as the quality of the datasets that are used within the algorithms that are been derived. Currently, these are heavily dependent on human input and are susceptible to error, more so when inputting large datasets or transposing the data.  
Lastly, and the most polarising AI concerns is the legal responsibility for when something goes wrong. (Unknown, 2021) uses the example of the self-driving Tesla vehicle and an incident which happened in America, involving a collision with a pedestrian resulting it the individual passing. The author poses the question of ultimately who has legal responsibility, is it the AI, the programmer, the company that implemented it or the human operator? 
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(Jackson, n.d.) is quoted as saying that they expect supply chains to be highly autonomous with AI-driven systems that are responsible for much of the process from procurement through to delivery. 
It is expected that as AI improves with its learning and metadata utilisation that it will be utilised in more aspects of supply chain management. Risk management is a particular focus for AI developers at the moment, with the expectation that AI can be utilised for quick analysis to navigate and avoid impacts of risks ranging from adverse weather to maintenance downtime. It is also being reviewed if AI can successfully carry out root cause analysis to ascertain issues and implement correct actions.
 The next potential future development is in the selection and grading of suppliers, it is widely expected that AI can be utilised in the vetting process of potential suppliers, by the creation of algorithms to grade suppliers by past performance and reliability and forecast future trends and from this analysis make recommendations on suppliers.
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From the review of the selected literature, it is proposed to the reader that the benefits of integration of AI into supply system management is already underway and positive results have occurred both in the accuracy of the demand and supply forecast, resulting in leaner inventory levels and subsequently less capital tied up in excess inventory. Whilst results have also been observed within the quality control and not right-first-time aspects of the supply chain most notably the case study of Intel©. Although it is generally accepted that AI is still in its formative period there is still a lot that AI has to offer to supply chain management in the upcoming years.
It is the author’s opinion from the literature review around the concerns raised about the integration of AI into the supply chain is not bespoke to just supply chain management. But is broader and the concerns are of the whole integration of AI into all aspects of industry and general day-to-day life, as demonstrated in the Tesla auto-pilot and USA election case studies. There is agreement within the academia community that regulations and legislation need to be significantly increased to protect both companies and the public from advancement and utilisation of AI, but it has been highlighted that changes are cumbersome and slow to implement whilst AI development continues at an unchecked exponential rate of improvement. 
The author has noted that during the literature review, none of the articles attempted to fully quantity the value to industry adopting AI and the relationship to reduction of their respective workforce. Either articles discussed the benefits of AI and improvement in forecasting or the other branch of the articles focussed on the replacement of the workforce from a qualitative aspect. The author proposes that future work is required to combine these two elements and conduct research into the quality of life of reduced workforces due to AI adaptation and subsequently what this means for consumer consumption with less disposable income to purchase goods that have been streamlined due to the introduction of AI.
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