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[bookmark: _Toc160627581]Abstract 
This dissertation aims to review comprehensively the different various aspects around AI when it is placed into the workplace of a manufacturing facility. It will focus on how humans accept AI, the strategies required for implementation with the overall requirement for it to become sustainable. Becoming sustainable within AI can have its pitfalls due to misinterpretation around the technology and the impacts it will have on employees in the workplace. AI is brought into a business with the aim to be positive, the main requirements are to increase efficiency, create financial improvements and guide the business in the correct direction base on justifiable data. Within this process we find there are fear and concerns mainly around redeployment, structure change or in some cases job losses. This in most cases is far from the reality, AI requires support from development to maintenance, this is where AI will bring additional jobs to the forefront rather than removal of jobs.
The research within this paper looks at what new skill sets will be required, the cost and the best ways to create engagement and deploy strategies that will be sustainable for the business to grow. This leads into the research into methods to engage with the intent to create acceptance by employees, strategies such as the Kotter's 8-step model to address resistance to change effectively. In addition to this we also review why there is a difference in approach to AI in daily life, acceptance and rational do not transfer to the workplace and this is mainly down to personal gains outside of a workplace environment.
There is also an emphasis given looking at Industry 5.0, this looks at its current state where this aligns with interaction in the workplace and daily life. We also review the challenges present with AI, potential resolutions, key values and what is next for AI. The dissertation investigates whether industry 5.0 can expand beyond its intended scope while seamlessly integrating with existing or emerging technology. Given the limitations of present AI technology, the study predicts the need for innovations like quantum computing to sustain the AI working together in the next revolution.
The justification for this dissertation originates from the confusion / miss understanding of the scope of AI when placed in the workplace, evidence suggests that employees become disruptive and affect the daily output of a business. By having clear communications and strategies that include employees will drive the required integration to become seamless. Reviews of various integration strategies have been included, as well as an examination of case studies that demonstrate how different types of integration are used. These examples demonstrate that if lesser levels of interaction are put forward, the output will be significantly lower, even if the expectation is larger.
The methodologically within this dissertation consists of both primary and secondary sources for research, we find there is a stronger emphasis on secondary sources due to the complexity and dynamic nature of AI. A careful examination of available literature, papers, case studies, and information guides the research, this allows relevance and alignment with the overarching goal of long-term AI integration in manufacturing with adoption and stability. Ongoing ethical issues are also crucial, and all research is rigorously referenced, cited in the correct format for this academic paper.
Overall, this dissertation provides an in-depth review around the integration of AI in the workplace where humans accept the change which develops into a sustainable technology for the environment it is in. The acceptance is guided by strategic models, its deployment, the understanding of what can be achieved and the crossover from the daily AI which is accepted without hesitation.  
[bookmark: _Toc160627582]Introduction
The purpose of this dissertation is to comprehend all aspects of AI when used in a manufacturing environment with the goal of being accepted by the employees at all levels and ensuring sustainability for the business. The essential understandings are to look into how AI is incorporated sustainably, AI can be misinterpreted in terms of both technology and its impact on human interaction.
When we look to implement AI into a manufacturing workplace, the main reason is to improve efficiency and reduce costs in order to become a world leader. However, many people are concerned that the implementation of AI will replace the workforce. According to data from (Censia, 2022), even if 85 million jobs are replaced by advanced technology, an additional 97 million will be created.
The above-mentioned objective will be reviewed to determine what these new jobs will be and how they will integrate, whether new skills can be sustained, and what the expenses will be to both the technology and the individuals that utilise them. There are various factors to consider when it comes to how employees in a workplace accept new technology, individuals can fall into two camps either acceptance or non-acceptance. When understanding the latter, we can look to understand the development plans to support these individuals, there are many methods, but one effect method is the Kotters 8-step model. (Aktas, 2023) helps support teams with resistance to change, this maybe down to fear, confidence or stubbornness, all will impact the aim of development with new technologies and processes.
In addition to workplace integration, how does AI work in the actual world and what features can be transferred to the workplace? As with other new technologies, these are initially tested in high-level environments before being employed in the homogenised world.
The final section will look at industry 5.0, what areas now exist, how they interact with daily life, the benefits and drawbacks, and what the future holds for AI. Can this be extended beyond what is planned, and does it integrate with existing or emerging technology? (Wang, 2023) Already in early 2023, it is clear that, like Apple with a thousand songs in your pocket, technology has a limit, how far can AI progress? Turning algorithm technology will need to be replaced by quantum computing, but how will this affect an AI ecosystem that is sustainable?
The justification for this dissertation is that AI is a new technology that is misunderstood by many and as a default the change of this integration, new working and acceptance disrupts a business whether existing or new. Change in a business needs to be seamless and accepted by all employees, we will review how this technology works, how it will support the business, the integration with employees, the protection for employees in multiple ways and review how other companies have approached this technology with the aim for it to be sustainable and accepted. The technology is utilised throughout the world and a clear understanding will allow integration and enhance business, without this potentially a business will struggle within its marketplace.
The methodology used for this dissertation uses primary & secondary sources for the research and any data. (Westminster, 2023) provides clear guidance on the difference between the two, primary being first-hand knowledge, pictures, data cases studies while secondary being articles i.e web pages that support topics being discussed. The bulk of this dissertation utilizes secondary sources, the main reason for this is that there are many unknowns that require understanding to align with the main statement of AI being sustainable and how it integrates with humans. As part of the research for this dissertation a review was conducted to review what papers, case studies and general information was available. As AI has been in and out of history in the past some years & topics are fragmented, we need to pay attention to ensure the research is relevant and aligns to the topic being discussed. An overall summary of findings are listed below, as above date ranges will play their part on this topic, as we get closer to the current date we see that there is lots activity being documented around AI in the workplace. There is also matching information on how humans accept AI and around strategies and growth for scaling. The full heading topic for this year (2024) has nearly 1,500 documents, the previous year having just over 21 thousand, this shows that there is plenty of valuable documents to guide and understand this topic.
	Search Definition 
	Date Range 
	Number of results

	[bookmark: RANGE!B3]AI in the workplace
	2022-2024
	16,700

	AI being sustainable in the workplace
	2022-2024
	17,100

	Humans accepting AI
	2022-2024
	17,200

	AI workplace strategies for future growth
	2023-2024
	15,800

	Sustainable AI Adoption and Human Acceptance in the Workplace
	2024
	1,370



In addition to the above, we also have to consider ethics as part of the research and how this is carried out when compiling this paper. As in the declaration statement, all research will be referenced and cited within the Harvard style for transparency and traceability.
[bookmark: _Toc160627583]The history of AI
Initially why do we need to know the history of AI, is there a value? The answer to that is astound yes. By understanding the history of AI this will show us where the first theories started, the evolution of AI and the key milestones when development has occurred. Development maybe from ideas that could be managed through to fruition, some on the other hand may have been held back due to the technology of the time or data available. As we look at these we start to see the underling processes and standards that are being used, these can start to be used when developing pilot schemes. The perspective this gives us can be used to have health discussions that may lead to development down different paths for progress.
Additionally this helps us to understand the crucial impacts, were mistakes made could impact human or technical integration, methods for embracement may have changed over time however lesson learnt can be taken from the positives and negatives.
AI first originate in 1956 with the main aim to complete mathematical theories with simple algorithms. This basis transformed into a logical algorithm for movement allowing the first steps in AI robotics, this was then closely followed by the first chat bot called ELIZA, (Rossen, 2023) looks at how the chat bot created by Joseph Weizenbaum was surprisingly realistic in its responses which were driven by a 200 line algorithm. These are the initial steps of where humans start the voyage communicating with AI technology, today’s equivalents like chat GPT are second nature and many daily algorithms are not seen as AI. During the next two to three decades limited research was focused on AI and at this point it was nothing more than theory base work. Then in 1997 an AI system named deep blue was created with algorithms to play chess against Garri Kasparow, (York, 2021) covered the match where Deep Blue won and was descried as having no fear. This lead to the development of service robots which had learning algorithms where by options were allowed, for example the building of a car a certain process would be in place however if a shortage existed the robot would use data to proceed in an alternative way. In 2010 the impact of better storage power and faster processor lead to a boom in the direction of AI, speech recognition was developed along with the impact of social media and the internet overall. This means AI now has a vast amount of data to use when looking for solution or creating predictions, in addition the development in IOT devices have also produced data that was not available in past generations. Up to the present day we now have self-learning systems that can create or act on solution depending on the algorithms set, AI is currently found in most homes whether it be smart phones, smart TV’s, smart speaker or even small robotics that carry out mundane activities. However day-to-day common workplaces are only utilizing small amounts of AI, understanding and how it can support is key. By emulating the human brain, AI should grow less artificial and more intelligent, however we must ensure that this revolution is governed by rules and produces beneficial results to help humans in and out of the workplace in a sustainable manner.
[bookmark: _Toc160627584]Platforms require to effectively run AI’s requirements 
AI has building block like any other substantial process, without the correct foundation to build on the processes above will not be sustainable and therefore collapse. The platform with regards to AI is where data is gathered from, (Kenyon, 2021) highlights the top three are currently Google, Amazon and Microsoft. These platforms need to store mass amounts of data and they do this by having multiple systems, Google base there’s around two primary methods, the Google file system (GFS) and bigtable. 
The google file system is designed to breakdown files into bite size pieces and save it across multiple areas in most cases servers. This allows AI to essentially find data on demand, for example if a case study was being researched there would be multiple paths on the web that AI could access to find the correct data as the replication of files create reliable data. 
Bigtable is designed to be more user friendly around the workplace, this is due to the system having the ability to manage data that is seen in excel or other data collection systems. In many manufacturing areas IOT devices are collecting data of time, measurements or quantities. The bigtable is non structured database (NonSQL) this means it recognizes the ability to be live and accept updated information when available. As it has live updates the presentation of this data is far more viable than a normal SQL (standard query language) and can be utilized and presented by AI far more efficiently. (Palmer, 2023) describes how this type of database is designed to be scalable, it does this by being able to accept several thousands or millions of additional data lines. This data is held in clusters, the size of these cluster storage bases can be adjusted by using nodes. A node is simple an additional external storage device which will relief the pressure from the main system. In most cases a node addition will be added by and employee as the system is being monitored, when we look at the workplace accepting this technology this is a way in which positive integration can be introduced as the employee would have being completing this work in a far more complicated way. The most resistant employees will be able to see that the additional time now saved can be used more efficiently, in addition to use these systems upskilling is a keep part of the integration for sustainability.
AI can not only use the above but this is a good example that covers the bases of what is currently available, an AI system is looking to learn and bigtable with it’s ability to hold mass data is a great place for AI to start when looking to process data and feedback results. AI will always look for the most efficient way to collect and use the data on which its algorithm is based on, in the next chapter we look at how the algorithms behind are built and how they extract what they need from the platforms to make informed decisions.
[bookmark: _Toc160627585]Algorithms that deliver the expected output
AI can utilise basic sorting algorithms through programming languages such as Python, this is the most popular choice as it specialises around AI areas like R&D and prototyping where past data is use to understand where progression will be, a lot like generative design models. Along with Python there are other languages like Java and R, these are more for statistics so these are more aligned to workplace life where data is required form IOT devices. (M, 2022) underlines the main principles that an algorithm requires to function, the main body is a defined instruction to solve a problem. When we use an algorithm within the workplace it has to have a clear defined scope to become sustainable without making mistakes, foundation algorithms are in place to sort data that is collected by an AI tool. 
Python’s sorting algorithms can range from simple to complex dependent on the size of the data being presented and the context required for output. Python has a wide range of algorithms such as insertion sort, selection sort and merge sort, however a simple example is the bubble sort to pareto data. The bubble method will look have the algorithm compare the data next to it and then continually do so switching every time until the data is in order, in the workplace this could be time taken to complete the same job by different people. The AI tool would be able to understand this and then incorporate it into a wider learning algorithm.
When looking at AI there are some more complex algorithms, as we are now looking at the AI system making its own decisions and it does this through machine learning algorithms. (Tableau, 2023) highlights that there are four main types of AI algorithms, supervised learning, un-supervised learning, both supervised and unsupervised learning & reinforced learning. The most common is supervised learning which can be broken down into many algorithms however within the workplace linear and logistic regression can be the most valuable. 
The linear algorithm is designed to create the line of best fit between x & y within a number of data points. The algorithm would read something like, model = linear regression & then model.fit(X, y), in a visual sense this would provide a line of best fit through points on a data graph. To calculate if the line of best fit is in the correct plane the regression of all the values must be at the lowest point. Once this is established the learning can provide predictions on where future points will occur.
To complement the above, logistical regression can split data points into greater or less values, on or off positions, matching or not matching points. These can be developed by creating boundaries within the algorithm, linear cannot complete this and in some instances provide outliers that do not match logistic sense. The logistical regression tool can be specific and when doing this we can move outside of the field of linear regression which is limited to zeros and ones. 
The model within a workable logistical regression algorithm would be developed by reflecting and updating values that have been selected to provide a clear prediction. In addition, this would be repeated alongside the first set of predictions, if this is accurate the learning algorithm would stop, however if outliers were found these would be built into the predictions and a new set of predictions would be run. Once this element becomes accurate the algorithm would stop, these two methods would allow the algorithm to become sustainable and provide the required outcome.
Logistical regression is used in many daily activities, one that is widely used is the matching of symbols to access an account, web page or locked device. Examples below show from basic, identifying the lights system in a segmented photo where the correct logistical regression of acceptable points will gain access. The more advanced example is the facial recognition which aligns data points against recorded data which creates an acceptable match for the logistical regression to create an acceptance. 
[image: ]

[bookmark: _Toc160627586]Integration of AI into manufacturing facilities
As we look to integrate we must understand where the business is as a baseline, measuring what technology is in place or what can be accompanied along with what skill sets are available against what the scope required is essential. (Satell, 2018) provides a simple example called the PDO analysis (problem, disruption and opportunities, this can be used along with other tools to highlight what scopes are out there for AI to solve, would disruption be caused either via human or technical and throughout this as well as the resolution are there any other opportunities that could be exploited.
The application of AI moving over to an either new or existing manufacturing facility can provide significant operations improvements, efficiency gains, movements to quality assurance, predictive maintenance and overall reduction in non-value-added time throughout processes.
 (Linden, 2022) gives a step-by-step guide on how the integration of AI should unfold, this is covered over nine topics, this chapter will expand on those in details for new facilities and existing facilities.
The first element is defining the problem you are trying to solve with AI – the problem requires a defined scope of what is in and what is out, the expectation cannot be that AI is a plug and play system with a pre-determined setup to actively run a facility in its cleanest form. As an example, we can define a problem through simple dmaic techniques like 5 whys, fishbone diagrams or visual process mappings, these will give a clear direction of what is the root problem. In some case’s we may need to utilise data, the method of a quantitative tool can then be introduced giving guidance through trends and patterns of when a problem occurs. If these tools are not capable of providing a clear problem statement a qualitive method can be adopted, this opens the floor to a wider audience mainly people who are using or effected by the processes in question. The qualitive method looks at a communication style reaching out to teams through structured meeting to discuss a broad topic or online surveys with a guided narrative. This process is aimed to provide a defined problem through deeper understanding which can be provided by the workforce.
We then have to look at identifying the data sources – When we look at any of the above problem defining tools we must also keep in mind that there is a measurable output method. This could be anything from a hardware output port, an IOT device or a manual data collection. If we are looking to protect equipment AI can provide a maintenance plan and predict pre-failures, for this sensors that can provide speeds, temperatures and vibrations can be placed against past failure data through a linear AI algorithm to provide a predicted plan. Another element is a quality aspect of products being manufactured, logistical regression AI can be applied at this point. Inspections through pictures or live cameras can be used to highlight incorrect colours, misalignments through oversized gaps or non-fulfilment of movements. Again for AI to integrate sensors would be needed to provide input data, spectrometer and laser alignments / measurements would allow AI to accept or not accept a standard. It would then also highlight containment actions of updates required in the manufacturing methods. This if allowed can move to progressive learnings where these updates to designs, methods, ratios or non-structural items would become instant to improve the manufacturing process, the AI would continue to analyse this until no other improvements could be found.
The technology being used needs to be correct, AI has several and having the correct one will support more efficiently – The three main AI technologies for a manufacturing are sensor driven, analytical data or a mix of integration. Within a new build facility, the focus to measure right first for success requires embodiment from day one. New machinery tend to have a level of platforms or data outputs built in so this can be analysed however how can this model be developed for existing analogue facilities? (El-Jawhari, 2023) show the split of integration with existing manufacturing setups highlighting that these can be placed into two high level areas, humans being integrated as part manufacturing alongside AI & AI manufacturing without human intervention. Alongside this the granularity can be defined with hardwired specific system integration or adaptive system integration, for each we can identify the positive outcomes to create sustainability. When we have human intervention with AI there are two outcomes for this, either AI can provide simple evaluations and offer guidance but cannot make decisions or allow AI to overrule some decisions based on self-learning stemmed from past events and data. The alternative with no human intervention being a controlled AI system or an open learning AI system. The controlled is where algorithms provide a basic program to complete repetitive roles, this could be measurements against criteria or colour checks where a linear model would provide a go no go effect. An open system being logistical would allow the system to learning from mistakes being seen and provide data back to the originator for corrective actions. The AI system provides continual development of processes at great speed, this is why it is wanted either in new facilities or to be developed in existing facilities.
When integrating AI we need to creating a multifunctional team – either way that AI is brought into a facility being new or existing it will always bring new and immersive technology that requires human inputs and daily maintenance. With that in mind there will be the need for upskilling the current workforce through training either internal or external and the possible recruitment of experts. To bring AI into a facility there need to be a clear and open communication with all team members, this is key to having a single thread approach from top to bottom. The most common type of team that is built to start the integration process is an excellence team,  (Mellssa A.Schilling, 2019) describes that within an excellence team key co-ordinator called champions hold a wealth of knowledge along with a development level that they are capable of transferring for upskilling current employees. AI requires a mixture of data experts, algorithm understanding, and an overarching skill set based around continuous improvement. The continuous improvement element allows different team to collaborate with each other, this helps the building of bridges and the removal of division in the workplace. Many best innovations come from these teams in an excellence forum, outside looking in investors or senior finical decisions are based on this factor. This mindset being built in ultimately changes the culture in the workplace and helps the sustainability of changes that are implemented and driven into new areas.
[bookmark: _Toc160627587]Case studies of successful AI implementation
Several companies have used AI with demonstrated benefits that have sustained and continue to propel their businesses ahead. Netflix, 3B-Fiberglass, and ZF-Friedrichshafen have been analyzed, and they indicate a number of challenges with the integration of AI, which has transcended barriers that existed in previous processes.
When looking at the Netflix case study provided by (Owen, 2022) we can see a clear moment in 2018 where the decision was made to start the integration of AI. Research teams were put in place to define where AI technology could be used and to push the company in their marketplace. Out of the research Netflix wanted to understand what images against titles attracted the customer best, the aim here is to utilize a linear algorithm which would provide a pareto output and in-turn predict what elements make a customer click on a title with a certain image. The second element was to create thumbnail images that attracted customers in the many thousands of titles that are presented in their home page. Netflix used a system called AVA (aesthetic visual analysis), this is based around a logistical regression algorithm with restricted learning. This AI would provide a thumbnail image that would be based on several criteria to fit the selected title. This could be around style of themes, colours, backgrounds and emotions all in the aim to become the most appealing for the title. The wanted outcomes when completed is that the customer becomes more interactive overtime with these thumbnails selecting to purchase or rent titles based on the visual draws provided by the AVA system. Netflix having implemented these ideas have benefited with overall growth providing a much need next level of sustainability for its employees,  (Owen, 2022) also highlights that a subscribed member to this platform will only spend approximately one minute looking through the provided titles before giving up if a title does not catch their eye. The thumbnail learning has provided Netflix with the option to understand what the customer is looking for and use the AVA AI system to provide the customer with what they are looking for. The advantage that Netflix used differently in this learning method of AI is that common algorithms learning is around binary, yes or no, 0 and 1’s. When the AVA provided a thumbnail it would provide more than one due to the difference in criteria’s. Instead of Netflix using the top pick thumbnail and then learning it was not effective overtime they used a contextual on-line learning approach, learning in real time not from historical like a linear AI system. This means that Netflix would use the top six or ten thumbnail images and over a period to shape the correct AVA thumbnail to use via the feedback of what the customer selected. This method along with the AVA AI creates a faster and more effective approach to retaining customers using the platform.
The case study of 3B-Fiberglass is interesting in the sense that there was a mixed positive outcome unlike the Netflix case study which provided fully positive results. The 3B case study (Dr. Bashar El-Jawhari, 2023) describes how the company creates fiberglass via the heating and cooling of silica and limestone and then draws the molten glass through microscopic holes in a drawing process (pulling method). The biggest issues in this process was the breaking of the glass in the drawing process casing the manufacturing process to shut down for operators to reset the process. AI was implemented to in the manufacturing process to understand why this was happening and predict when it would happen next. To identify the breaking a camera system was set up to detect gaps withing the glass, if a gaps is detected the system is automatically stopped and the breakage is logged. Over time a linear algorithm can use this data to predict when on average an additional breakage will occur. This could show that a breakage will happen in a certain area of the process, through a certain piece of the tooling or in the heating or cooling part of the process. When we understand the prediction we can investigate those areas for solutions, a piece of tooling may need an updated maintenance program, environmental changes for temperature may need to be investigated however AI in this case did not have addition details to provide suggestions on this. This is where in this case study we see that AI cannot automatically solve all the issues, the predictive AI helped the company become more efficient as they could prepare for breakages and be proactive. However giving guidance on root cause was not available due to the content in the data sets being a simple 0 or 1 logic. If a logistical regression system was embedded with additional data sets through the process as above AI would provide the maintenance issues tying up vibration issues, speed variants within the draw process or temperature changes within the process overall. With this additional learning expected root cause outputs would be provided or in some cases if available automatic adjustments would be made. An example would be the temperature, if AI had the connectivity to the heating system in different areas it would cross reference where issues are not found and the temperature would be aligned or adjusted to fit the state of the product where issues are never found. This process would continually be monitored and adjusted until the process for this topic would be as close to perfect. This demonstrates that AI is not simple plug and play technology, in this case there may be several reasons why the additional technology was not in place. As AI was integrated the problem definition was not clearly defined, financial costs held the project back or as the AI was being implemented was the cultural side was not accounted for and substantial push back was created by the workforce. In this case specialists that provide the stable core are unable to be retained and thus losing the buying to the development of the AI system and holding back overall deployment of the AI integration.
The case study of ZF-Friedrichshafen highlights a company that has fully embraced the AI approach clearly defining what they require through AI. The company invested in an inhouse AI technology center which led to the merger of an additional support network. (Whyte, 2023) describes how ZF-Friedrichshafen moved through the process of developing from a linear AI model to a logistical regression AI model based on the requirements needed to extract the correct progression. The initial scope was to look at a predictive maintenance for their manufacturing line, the aim was to use vibration sensors on the assembly line to understand when a breakdown would occur. This would provide a high volume of data of which a linear algorithm would predict points of failure, however the data had multiple outliers which compromised the predictive patterns. To learn from the outliers and broaden the understanding additional logistical regression methods along with forest tree algorithms that allowed supervised learning were used. The learning along with historical data and other material data progressed the performance of the failure prediction rate. After the integration of the above methods manufacturing lines within ZF-Friedrichshafen could use these lessons learnt and implement these at the start on a new production line, in some instances a digital twin was used to experiment with the algorithms to understand predictive data.
Overall, the above case studies provide insight into the difference between full integration and partial integration with AI. If the correct scope is set out AI can provide sustainable effective results that can make a process more efficient with incremental improvements with supervised learnings. As already mentioned, AI is not a plug and play system to solve problems in a business, it has to be driven by humans even if it is at the point of being unrestricted learning free. The case studies above demonstrate the step-by-step planning for the AI system and how they built an acceptable state for learning with the existing and incoming employees, the next chapters will look in depth into the deployment process of AI and the integration of the human awareness, impact and acceptance. In the following chapters we will look at keep points that I believe would support integration and human acceptance for AI. These include effective implementation, how AI impacts dynamics in the workplace, strategies for promoting AI, challenges & solutions along with exploring human adoption. 
[bookmark: _Toc160627588]Effective implementation of AI in the workplace
When we look at effectively implementing AI into a workplace the intension is to do this seamlessly but also as effectively as possible, non-value-added time in rework or large changes need to be reduced by structured planning. 

The initial phase of this is develop a proof of concept, this is achieved by ensuring that the AI and its algorithms are correct for the scope and can be maintained. (Dégallaix, 2021) states that the goal is to answer two big questions, Is there a need for this product or service, and is it achievable? Normally a proof of concept is designed to put a product onto the market and gage what the customers reaction would be and how changes could possibly be made. In the case of AI the product would be the algorithms, tools, hardware and software and the customer being the employees. This is not at the stage of prototype, the aim would be engaging employees through surveys, meetings and open room forums to discuss what their thoughts are on this idea. By engaging in this way the wider team has a clear picture of how the will impact the employees and the by-in, in addition may supportive ideas will come from the teams directly involved. With this we can catch implementation issues early and potentially refrain from spending capital that will be lost, overall this way we may find that the proof of concept denotes that the implementation is not viable. We must however balance comments and red-herrings by relaying them back to the original scope and definition for implementation, change for humans natural show a defensive nature which can find issues that are not relevant thus convincing that an idea is not viable and does not progress when it should.

After we have agreed that a proof of concept is viable, we move onto the testing and validation, this will help support that the route chosen algin to the original implementation plan. (Mitchell, 2022) points out clearly that this phase should be part of a digital transformation and not an isolated initiative. When a pilot is launched for testing as above communication is key, as previously an excellence team is a great starting point, however when piloting AI additional infrastructure will be needed via engineering, mechanical, electrical and data analysts. This is manly required due to the refinements that are needed to sustain the running of AI but also improve the technical learnings of the AI team to function the AI system. As these learning come the processes will become more efficient however these should not be expected immediately. Incremental gaps will be highlighted however not all will be simple to solve, it is reason for the pilots to be in place to exploit the system and identify any faults. Some faults may not be fixable in short periods, it is common that with an algorithm or a link to a sequence of external data sources that a resolution could be weeks or months. Throughout the pilot we must alongside tracking the failure for on-going lesson learnt we must understand the gains against the manual process that AI is looking to replace, is it more efficient, cost effective and can it be scaled to deliver addition success.

When testing is validated the deployment phase proceeds, the aim here is to understand the skill set outside of the excellence team and the experts that were involved in the pilot phase. The day-to-day real world now requires that expertise to function the AI system, with identifying through a skills matrix we can align specific training for individuals to progress them to the correct level. As a by-product this again is a great tool for engagements and reduce the fears of change in the workplace. Teams can understand there specific inputs and have one on one training sessions to develop skills, in most training these systems will be set up outside of the internal system so there is no impact to daily running an offline training simulation. These training sessions also provide keys to sustainable handover to operational teams, training aids can be developed such as working instruction an visual step-by-step guides. These should not be a single training session rather multiples where individuals can test their new skills away from the training also with an offline system. This helps to support the growth of scaling in a business, inadvertently by doing this training employees natural share their experiences and provide ways for each other to carry out their daily objectives at the same time at speed which in turn will demonstrate if the system can cope with the change in size. Again, the training and the development can be monitored for lesson learnt understanding if the training was effective and needs to change if deployed into other areas of the business.

When implementing AI into business of any kind we must be mindful that there are laws to abide by, these are mainly regulatory compliance but there is also the human relationship via ethical considerations. By covering both these topics human acceptable and stability of the technology will thrive in the workplace. The regulatory laws apply to new business implementing AI, existing businesses with AI being integrated or development of AI. The EU have officially put in laws to govern AI which will come into effect in 2025, (O'Carroll, 2023) states that this pushes the EU ahead of the US, China and the UK with the aim to protect public by regulating AI. The laws in place will not allow the use of real time surveillance along with biometrics, the main reasons behind this is to strive for a positive culture around AI providing a human acceptance. Real time use rather than collective data could push trust issues and fundamental privacy rights, locating individuals through data collection such as social media picture platforms would mean instance traceability, therefore these such platforms have to ensure that their developments do not provide breaches in their cyber security where this data can be provided and used either internally or externally. In addition, as AI is learning to provide predictions from data like social media photos and comments these could lead to false predictions around crime or other activities. (Heikkilä, 2023) reviews the top items in the AI act, how they implement both ethics, business development and also provides transparency to the outer world. One of the acts within the new EU AI law around ethics is to protect how employees when being viewed talking to chat bots or being reviewed by biometrics. This data as above can provide a false representation of an individual, in the new laws this would prevent this type of data in the workplace being used through a redundancy phase or alternatively through a financial appraisal. The laws will not restrict the integration or development, but the requirements are that systems are shared for review. The main topics in the laws talk about powerful AI models, these are models that cannot only just provide clear linear or logistical regression topics but also move forward with data such as images, languages, movement or colour. These are AI systems using tremendous amounts of data that either provide solutions, predict or complete new operations at significant speeds. An example would be the new Chatgpt4, it is undetermined if this meets the new laws for the impacts on employees within or outside of a business, this is mainly due to advancement of AI technology coming before laws and governance are introduced.
In an aim to understand if implementation has be has become sustainable and effective we can look to create an audit plan. An effective audit plan used after implementation will provide a detailed roadmap that gives guidance on issues against not only processes but deficiencies in labour, tooling or skillsets. This will in turn be validated in key performance indicator failures, this can then be aligned to cost. When using this against AI it can provide the scope to amend algorithms or help validate the requirements for expert being brought in to support with closing these finding out.
The above will also need to be accompanied by surveys that measure the success in engagement, (Hopper, 2020) looks at Maslow’s hierarchy of needs, figure below. 
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This can be used to provide a scorecard that shows how employees are feeling in the workplace and how they feel valued. When this is reviewed open communications must be completed with action plans to ensure that future engagement is present and learnings have been achieved. As the pyramid is climbed, safety becomes a key factor along with individuals requiring a stable secure job role. As this is satisfied along with financials, other fundamentals that employees require are friendships and a sense of a collaborative community. As employees get these key factors confidence and ownership feeds into the daily work with accomplishment and worth. This needs to be recognised by the higher team, a simple well-done to a recognition award can be created to fuel the buy-in by the employees.
Again, Maslow’s hierarchy provides another roadmap method that can be used to engage and measure engagement. We must however recognise that the building blocks for this is the scope, strategy, hoshin kanri, and objectives must be set to allow teams to provide guidance for all roles in the business.
[bookmark: _Toc160627589]Impact of AI on the workplace dynamics 
AI will undoubtably impact the workplace when introduced, this however does not have to be complex or change the whole conventional way of working. The initial aim is to relieve employees from mundane repeatable tasks, one of the benefits of this is these staff can then be redeployed into areas that have complex tasks. Upskilling for these areas provide natural growth, possible innovation and a positive culture drive, AI is not to be introduced to replace the existing workforce. In line with the above AI is there to increase productivity in an effective way where efficiency is to be gained. AI can understand where gaps can be investigated, predict failures with the increased data. Investigations in these areas will promote the use of AI in the workplace and possibly lead to additional technologies like digital twins, the digital twin can test changes to understand if these have positive or negative effects on processes, tooling’s or other employees. As these changes will be specific to the business, they also become personalised in each area providing greater engagement and transfer of skills across the business. With the engagement and upskilling the AI systems are reliant on employees to support and maintain them, this again is where the introduction helps support more job roles rather than redundancies as each department will become more accurate and faster when making decisions. When the AI is defined for a certain area this does not mean it is locked to that area of the workplace in anyway, it is rather the opposite the advantage of AI is that it can be used and accessed anywhere in the world. This then helps multifunctioning facilities work alongside one another for development of products, processes, employees and the improvements to reduce waste know as non-valve added time. When we are looking for clear direction in the workplace this will also provide employees with a single vision that has traceability, these benefits will also provide the company with financial stability which is key providing longevity in the workforce. 
As AI is developed in the workplace this technology can provide cost benefits due to how it can operate, activities can take place throughout a 24-hour period without breaks, in addition neither does it require lighting or heating. This creates a cost saving but also allows the completion of activities to be completed in a shorter timescale. When a company is looking at reducing risks against a build schedule or a maintenance activity the calculations will only change if a hardware application fails. AI not only looks to predict failures, increase efficiency or find an optimized way of working but can also protect staff. With health and safety in mind AI can play a key role in changing the workplace dynamics, (Zielinski, 2023) reviews how computer vision technology can identify employees not using the correct PPE. In the same process as face recognition, cameras with algorithms built in can identify when hard hats, hi-vis & safety glasses are not in place. 
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In addition, if areas have mechanical functioning parts or vehicles of any sorts AI can relate to the objects and if these cross the rules in the algorithm operations can be automatically stopped to prevent injuries or damage to other parts. This provides a safe working environment that supports the human interaction with AI, past measures would require a quality control approach that has risk as it is not sustainable, AI can provide a corrective action that requires limited human support that is sustainable.    
Overall the dynamic for the workplace is split into two, the technological / mechanical and the human dynamic. The technological / mechanical provides new phases of a company where systemic changes can provide new paths to reduce waste and make delivery of processes and products more efficient. This allows growth and development of employees which will also give a culture change where AI technology is understood and embraced. Secondly the human elements on top of culture change and embracement is around the safety that AI can bring physically but also along the lines of mental health through governance. Most of these elements would not have been seen previously in the workplace due to the technology advancements AI brings. AI can provide clarity for employees to feel more secure within the workplace, the mental health is a key topic that in most business are not data driven, AI can predict when potential workloads or activities would affect mental health. In turn AI can either provide solutions or actively change processes if allowed, from a perception point of view this also points the company in a light where external companies strive to engage for either business or learnings. 
[bookmark: _Toc160627590]Strategies for promoting AI acceptance in the workplace
There are many ways for a company to promote AI, one of the best strategy starting points is to provide clear communication to educate and create an awareness of what changes are going to come. By setting up open communication groups and training the fear of change starts to diminish, employees will start to take on board the information and many then tend to research in their own time. It is also key to introduce the technology through training days this not only allows employees to ask questions but engage more to identify gaps in the day-to-day workings, in many improvements of a business employees that will use the technology daily will provide the best input and often offer issues and solutions without being prompted. 
In some businesses AI has been used inadvertently by engaging with 1-2-1 questions through chat bots to explain not just what the changes AI will make to the business but also personal what AI will provide employees in their business. Straight away without knowing AI is being introduced and used to engage with employees as this is common in daily activities on-line in the external world to work. When this is explained again we see how employees understand how this will relate to them and start to see what benefits AI will bring. (Westfall, 2020) highlights that to get the best out of employees when implementing new technology like AI, the best aim is not to promote what the business gains will be but to highlight what employees will personally gain, this will resonate with them more and focus their thinking around the changes. Adding to this it is key to invest in internal talent, even if employees do not hold the full scope of the jobs required there can always be a route to use pathways of a way of upskilling. AI can be the solution for many issues but these are not always clear, development in mindset and having an out of the box approach is also a skillset that needs to be developed.
Additional strategies that will support engagement of AI in the workplace is to engage with experts in the field. Collaborations like this help share information that specialists understand and can be transferred into employees in the workplace. These may come in the form of tours at facilities, open days, open forum lectures or training on specific topics. (Danko, 2022) highlights that after these opportunities employees can see where ideas and upskilling can lead and with this roadmaps can be developed. These are key tools are where employees can see milestones against a timeline and overall the status of projects or actions, these can be either short term or long term depending on the complexity. These methods give employees a clear structure and goals to work to, by using these when implementing AI we will see a change in culture, often there maybe a split where individuals are more defensive and require additional support to see what benefits AI will bring to them personally before full buy-in.
As previously stated pilot projects using the above methods can spread knowledge quicker, this is down to the proposed changes require less approval and can sometimes be developed instantly. With regards to AI an example would be to collect data in a different was or utilise an IOT device for data that is missing. As these can be carried out multiple time with smaller teams we essentially divide and conquer the change in mindset, in large projects there is a higher chance of not being effective a disruption would consume ideas. With the smaller groups even if the direction of an idea did not come to fruition it is easier to fail gracefully and take the lessons learnt into the next project. We can also use these pilots around AI to understand valuable feedback not just from employees as the directs but also understanding the needs from the in-directs or stakeholders that need to drive a clear message in the aim to provide a single thread approach for consistency. As we understand the needs from the stakeholders we can start to allocate time allowances, budgets and how many employees we can upskill at one time verses the daily production requirements.
The above is all in the aim to embrace AI in the workplace to future proof employees job roles and the business in it’s current sector for the long term. A healthy proactive culture will develop AI either as a new tool or integration into existing, pushing an automated business will create a more effective and stable platform for all, employees with the correct communication will embrace and share there experiences with each other so it is essential to ensure these are positives to create a transparent integration of AI as a change.
[bookmark: _Toc160627591]Challenges and solutions in AI sustainability 
There are several challenges when implementing AI in a business with the aim for it to be sustainable and be a long-term part of a business. Cost, scaling and ethics around AI have to be considered, depending on what AI is going to be used for will depend on the complexity of solving these issues, however most if not all will face these issues, this is mainly down to the fact that as AI is used it is developed constantly evolving to be more than first intended. 
The cost of implementing AI can spiral and this will be discussed in a further chapter, however the development of software is underpinned by hardware. Current hardware for AI is created by AI acceleration chips of GPU’s, these are essentially graphic processing units that unlike conventional CPU (computer processing units) can run multiple instructions within algorithms in parallel multiple time hence their favorability. (Horowitz, 2023) describes as these parallel GPU are used more the power hungry they become and as a byproduct the more heat they dissipate, this is due to the additional learning algorithms and the instance on real-time feedback. The problem is that these require bespoke locations in the business to function i.e bespoke room but also initiative ways of cooling are needed. In early stages spreading the hardware out is sufficient with their own cooling containing the issue, as these progress and are stacked or space becomes an issue additional support cooling via air-conditioning is required. When this is no longer capable of dissipating the heat many resort to liquid cooling, this is a mixture of coolant and water. This is a great heat transfer however comes at risk and high cost, maintenance is essential to reduce failures such as leaks due to the complex architecture in some of these designs.  
The above is one of the issues when we look at scaling, the above is the hardware side however there are also human elements. As AI is used it becomes more personalized meaning it has less transferability throughout a business or to allow other employees to benefit from it. By also personalising the quality may also be effected as maintenance update many not merge into the algorithms due to them not being at a default state. Upscaling personal preferences therefore becomes another problem when AI is being used, to solve this we either need to remove the personal preferences and revert to defaults or look from an alternative. A potential alternative are hybrid models, these are algorithm models that allow human interaction to add additional data to solve solutions or create an alternat outcome. Hybrids can allow changes to be added separately and in some instance’s these can be added to the original model at a later date in a way of continuously adapting the models to become more efficient throughout the business. 
As stated previously we also face the challenge of ethics around AI and how AI is used effecting employees inside or outside of businesses. The EU AI Act has been set in place as a foundation law to protect what and where data can be shared. As the EU is the leader in this field it will have the most experienced team to make definitive judgement calls when enforcing the laws. (O'Carroll, 2023) highlights that not complying with the laws can lead to fines of a business sales turnover from 1.5% to 7%. This means there is a demand for business to have teams that understand these laws, also audit, update and ensure initial implementation reflect what is stated within the laws. This is again another opportunity to grow a business using a problem that once did not exist, upskilling and training from experts is essential at this stage due to financial implications.
The above are just some examples of what is required to be overcome to ensure sustainability is present when bringing AI into a business. As AI develops all the above and more will grow, however constant reviews and collaborative working without outside companies can ensure that solutions are already in place or are being discussed or developed.
[bookmark: _Toc160627592]Exploring the human adaptation to AI technology
AI is somewhat overlooked in the employee world and also the day-to-day human world, many people underestimate the fact that we all use AI without understanding what parts they are. The fact that they promote everyday efficiency or are included in a daily tool makes them inherently accepted. This refers to the seamless AI that we use, such as smartphones, smart speakers, and chatbots, which are utilised by almost everyone without worry. When AI is integrated into them, such as finger or face recognition, chat bots, or speakers, they can deliver immediate answers or link images to purchase or investigate products.  The reason these are not seen as a threat is that the provide solutions quickly giving more time to the individual using them, there is no fear of loosing a job or loss of meaning just gains. The convenience these algorithms provide means they become socially accepted also, this means again when businesses use them to promote on-line purchasing there’s no pressure associated unlike if you were in a shop looking for an item. In most cases subconsciously adverts around items you have looked at are wanted just for the best deal. In daily life we also have virtual assistants which will guide and support solutions or purchases, again as this takes away the pressure of making a mistake the high majority of the population accept the AI is part of their lives, so why is this not the case in the workplace? There are several reasons for this but the main is the risk of job loss, others maybe around loss of control, past negative experiences and attachment to the status quo. Social influences in the workplace also play their part where peer pressure supports the want for change, these can also be supported by social media pushing incorrect information. An example of this would be where AI in the form of robotics at Tesla malfunction and attacked a human, media articles were created that humans would strongly relate to through a movie like syndrome. (Zilber, 2023) provides a much clearer picture of how an engineer was reprogramming software controls for a robot to move and cut certain parts of metal sheet, in addition clear safety measures when performing this operation were not followed. In this instance a robot was left operative which cause some lacerations to an employees hand, however the media created the terminology (Zilber, 2023) “robot pinned the engineer and sank its metal claws into his back and arm, leaving a trail of blood”. These false stories driven for financial gain only influence the negative thoughts for AI to slow acceptance in the workplace.
The adaption to AI is more the psychology of dealing with change, the mindset has to be correct with the correct delivery of strategies through clear communications. (Smith, 2020) highlights that the mindset can be trained through evaluating your level of control and practicing self-care. Mindset can be grown through specific practices mainly focusing on how to recognize when to let go of factors that cannot be controlled. Holding onto negative experiences will hinder learning and adaption, however challenging negative emotions and experiences can be understood and moved out of the daily mindset. Once this is achieved there is more opportunity to accept changes as fostering these will hold positive emotions. When looking at self-care we are looking to open up the mindset, utilizing activities such as exercise, adventures and even meditation for the mind. All have goals attached, again doing something new that at first doesn’t seem positive will as persistence pays off. By taking this approach into changes in the workplace the same positive feeling will occur, the sense of achievement, resilience and ability will benefit not just the individual but also the team and company around them.
Using the above tools can help support AI to seamlessly adapt in the workplace as it does in day-to-day life. Both can be positive if the correct mindset is in place to accept the changes, as AI uses the same underlying technology in both workplace and daily life it is only the expected outcome against the data sets used that are different. Once these are understood the fear factor of AI in the workplace can be removed providing acceptance.
[bookmark: _Toc160627593]Innovation created with AI
One of the biggest innovations created by AI is deep learning, otherwise known as an artificial neural network. This is a separate section away from the common AI where predictions can be formulated around data or machine learning understanding separation. Deep learning is not new but it has been held back by two major issues up until the last few years. Deep learning requires masses of historical data to understand what outcomes could be in a certain situation and with that mass power to run processors like the graphic power units is required. With these now available deep learning algorithms can be utilised in items we see daily like alexa & siri. When looking at innovation we are looking at how a product has significantly changed from its initial conception as above the deep learning is significant and the outputs it provides. Deep learning has been used for image recognition in many industries however mainly seen in security around passport control.  (Walton, 2023) describes how enhanced passport control with AI uses facial and biometrics to support efficiency but mainly overall security. The finger, facial and iris scanners are linked to a global database which means that other security forces i.e police can gain access to utilise the same data. These type of tools can be used at distance, in passport control cameras can be set at separate intervals prior to the control gates where deep learning will gather information on the individual that can be found either on other databases or social media. As this is collected a risk rating can be created and highlighted to the control gate, this is where unlike processes where questions, suspicious clothing or movements may highlight a behavior that potential requires investigation. This change provides reduced risk to security when entering new countries, however this technology can be used at events or secure locations. The benefits of using deep learning in this way is that it is highly accurate as it uses masses of data, it also continues to learn and make corrections. In addition this is highly cost effective in speed and human resources, algorithms as already mention continue to learn. The learning is created by the algorithm understanding the input vs the output and the difference when it is not correct, this essentially is the learning part like the human brain. Just like a brain a picture or data is split into neuron otherwise know as nodes, these are then weighted or presented with a value, as these are passed through the algorithm the overall weight provides an out put through a process called forward propagation. In the event the answer or output is incorrect the learning or amendment to the weight process can be made which is known as back propagation. This is algorithm training in the simplest form, this can at times be complex and take weeks or months to complete to provide stable correct outputs, however the overall provides sufficient time reductions where employees can use their time elsewhere. 
In today’s world some of AI deep learning can become controversial, in the music industry past recording can be used to predict how an artist can sound and in turn a song can be composed. In current event the Bettles release their latest single which uses AI to replace John Lennons voice, some 40 years after his death. (Benchetrit, 2023) looks at how this was achieved through the AI of deep learning but also looks at the ethics and should have this been created. The discussion looks at should artists be copied forever in this way? It would seem that this takes away the human touch, the deep learning can re-create songs or even movements sequences. In some respects the use of  AI is accepted due to the nostalgic nature of the historical band, however not all people see it in this way. Overall we have to accept that there needs to be a balance when using deep learning AI algorithms as it can use lots of historical data in many ways to predict or replicate. 
[bookmark: _Toc160627594]The financial cost of AI implantation 
The financial cost of AI can spiral very quickly if the scope of what is wanted is not clear, this is why that initial phase is key. (Reilly, 2023) provides a comprehensive breakdown of the different phases in cost. Essentially full AI implementation will provide the best overall solutions, if minimal AI is required like a license for chat GPT this can be implemented however this will not provide the expected results if you are looking to adapt the business to removed non-value added downtime. The main hardware required is the GPU’s, these allow multiple discussion to be made at one time however these supplied by Nvidia can be £7,500 + depending on the power rating for speed. If a business is looking to have instant real time data then this price will increase. Again these are not plug and play systems so additional training of algorithms need to be set or if learnings are require for deep learning engineers with the correct skill set will have to be accounted for. Their salaries can range around the £100,000 mark, after this the development time can also be calculated for the software. Once this is achieved we move into how this is going to be stored in a facility, development of an existing business maybe required. We also need to take into account where the output data is going to be stored and how much this costs in legal and regulatory requirements. Servers or cloud systems are the main storage methods, again space maybe a consideration or monthly license fees. Once these are understood we can then look at scaling and multiplying the overall figures, in the case study reviewed AI was fully implemented by Netflix. (Reilly, 2023) predicts that Netflix spends $1.5 billion annually on this technology to ensure that it is a world leader when from structure in people along with setup of software / hardware. 
As stated not all companies require this level, but if implemented at a lower rate along with less integrated technology the outcomes will be less. If simple linear AI is installed then predictions can be calculated and presented as graphical extracts, however human intervention then needs to be applied to complete the updates for corrective action. These linear formats will not allow self- learning or understand outliers like logistical or deep learning algorithms. This is where cost misconceptions might arise, if the desired outcomes are not understood, or if simple AI is misunderstood as solving all of a business's problems, problems can emerge. At this point financial budgets, use of capital or external support may have been used in the incorrect way which will not only have an impact on the business but also the workforce within it.
Another cost is what AI provides the business, is a business worth with AI integrated? When we look at the trends supplied by (Haan, 2023) we have to assume that the answer is yes. The Chinese industry as a leader has over 58% of business already adopting AI, in addition most companies don’t just look at the efficiency gains but also adopt AI as it provides stability in place of labor shortages. 
Overall as companies gain confidence with AI they understand its uses and the best way of implementing the range of different parts of AI. These costs will overall in multiple ways provide benefits, the cost requires clear understanding of scaling along with the complexity required. Even with rising costs of AI technology over half the leading businesses are using it to become more efficient, develop quickly and provide a stable workplace for their employees.
[bookmark: _Toc160627595]Key values around AI
As we have gone through the AI process we have learnt that AI in the workplace does not have the freedom to create responses like humans. The algorithms are what we require so we have to understand that they will not always encompass emotion or common sense. This is where it is a key factor that programmers understand that respect and integration with humans are appropriate. In daily life chatbots and smart speakers have the ability to respond in a manner that has acceptable behavior in the workplace this is essential for integration. 
When looking at the output required by AI another value is the unbiasedness that comes with the algorithm decision making. The outputs are clearly one way or the other, the system cannot be pushed into making a favorable decision by external factors. This again provides users / employees  with confidence that output are correct and allows confident directions to be pursued. With these directions they can be shared with wider teams in the organization with clarity to have a uniform single thread approach.
Responsiveness is also a key requirement, the demand is that AI should be seamless, providing clear data or context that can be understood by the user or employee. This demand posses business with issues around cost, scaling and resources, however the time around this needs to be understood as a tradeoff. (Abernethy, 2024) highlights that as we continue to use AI we have to understand the value of privacy and the security around it. When employees are using this technology traceability is there and it is key that we do not use collected data against them to either exploit their requirements in the workplace or utilise it to move AI in where it is not required. This then lends itself into the world of data protection, businesses need to protect the data stored from hacking through cyber attacks and internal movement. Any data that is released needs to have the correct level of control in some instances if the data relates back to an employee consent will be required prior to the data being used. As we follow this through another key requirement that a business needs to have and understand is that they have the element of accountability. The business needs to react in the correct manner when issues or errors arise, these can either be justifiable or reactive, however creating the balance is essential. To reduce these occasions again open communications along with audit plans and governance meetings that engage employees are suitable options.
In my opinion one of the biggest values is ensuring that there is inclusivity and accessibility, for any business to thrive when adopting AI it must have this ability. The importance of this is that anyone from an expert to beginner should have the same resources and support to learn and develop through issues. This should also include individuals with learning abilities, stress and anxiety issues, these should not be barriers that create exclusion within the business. By creating an environment that has this ability employees are more likely to accept change and also provide the maximum effort to not only complete daily tasks but also help develop the business. When we look at the full integration of AI we find that the above is adopted and it clearly shows benefits to the businesses that do, if not we find businesses that deteriorates and overall if able they have to start the journey from fresh learning from the mistakes made. 
[bookmark: _Toc160627596]Closing conclusions
The aim of this paper was to look at how AI is adopted in the workplace by employees and have AI become sustainable. To achieve this, we have researched what AI is, the history of where AI has come from, the main building blocks of AI through platforms, algorithms and how it integrates through the workplace / facilities. This has provided the insight that AI is not simple, it cannot be expected to solve all problems and it does not replace humans in the form of them just being removed. AI is complex, it requires training and development to produce the expected outcomes, however from a starting point the scope has to be clear otherwise additional development and financial costs will be impacted. On a human level AI needs to be explained and again clear scopes of what its intensions are, many fear change and AI can provide vast change so integration needs to be explained so adoption is seamless. As we have looked at three separate case studies we find that there are different levels of integration, however with some businesses misunderstanding AI this has lead to setbacks and a halt on development. This also fuels employees that were not convinced on AI, they become more resistant and can also push this message / perception throughout the business. 
To ensure that the correct technology is used and introduced in a seamless manner we have looked at the key points that provide the methods to integrate with human by-in and become sustainable. The overarching reason for why the topic is understood is the impact that can be created in the workplace. The AI technology can be designed to remove non-value added time and in the same manner it is there to upskill the current workforce and enhance the overall ability of the business. The business should be able to become flexible with employees and also move or replicate the AI technology. 
One of the overall goals is to have employees that embrace AI rather than fear it, this is an overarching issue but also strange when you review AI in daily life. AI in daily life works on the same principle, becoming more efficient, however in daily life the reduction of waste is seen as a positive. In the workplace it is seen as a negative, to reduce this we have to adopt different methods when integrating to align the positive culture seen in daily life. As we do this the is the social side that can further improve relations with AI. In further research we will look at these elements and how they can support this relationship.
AI is becoming a fast-moving technology, (Marr, 2023) quotes Bill Gates, Microsoft Co-Founder: “Generative AI has the potential to change the world in ways that we can’t even imagine. It has the power to create new ideas, products, and services that will make our lives easier, more productive, and more creative. It also has the potential to solve some of the world’s biggest problems, such as climate change, poverty, and disease.” AI unlocking these challenges will support the relationship between humans allowing the integration into the workplace as it currently does in the daily life removing the fear factor. As we research further on how and what AI can provide, we will also look into what is next for AI, can it replace humans or will there always be a co-existence? 
[bookmark: _Toc160627597]Further research AI Industry 5.0
Prior to looking at industry 5.0 is industry 4.0 finished and has it delivered the expectations to push automation to a point where AI can interlink with robotics. (Undheim, 2022) suggests that Germany is the only country to full utilise industry 4.0, the main key factor for this is that government support has played a large part in funding the way forward for businesses. In addition to funding clear strategies aligned with culture has supported the adherence to processes even when some routes forward have become too complex. However for other countries the relevance to industry 4.0 has been seen in pockets through major companies looking at automation, without embedding industry 4.0 into a business industry 5.0 will fail. This would suggest that businesses behind this integration will not be able to utilise the advancements of AI in industry 5.0. 
Industry 5.0 revolves around people rather than processes, as part of the automation phase the processes should now be providing mass amounts of data that will support AI. This data collection should be seamless through IOT devices and should be at a point where algorithms can start to providing real time predictions or instant learning changes. The collaboration with employees in the workplace opens new opportunities and it needs to be conveyed in this way. Skillsets in the workplace will change in the way the can be delivered either being compiled through AI or understand through AI what the audience wants. Daily AI tools can work with employees to understand their strengths and weaknesses through open surveys that companies can use. This presents an excellent chance for intuition to be employed. When we consider the technology that AI can enable, such as self-driving cars, language recognition, and medical help, these are not basic skills, thus upskilling support is critical.  
AI can bring mass customisation, the algorithms can be altered in some cases to bring individuals that are skeptical on-board. However by doing this we can cause issues which reduce flexibility, this being a key vale of AI as part of industry 5.0. The aim is to combine the strength of both humans and the technology to drive a business forward, therefore we have to ensure that the culture is correct to reframe for personalising to please an audience.  
We start to see that industry 5.0 is not all about the industry like past industry revolutions that have always been around progression in the workplace. Industry 5.0 has a new focus when looking at the strategy applied, (Kraaijenbrink, 2022) confirms this by suggesting that the new key pillars are around being human- centric, resilient and sustainable. By becoming human-centric when designing AI technology we are ensuring that human involvement is still at the core of its existence, AI needs to meet the needs of what we require whether that being in the workplace and daily life. When we look at the resilience and sustainability in the workplace we will review this against a managers role. We all have minimal time to support our employees, in most cases this is due to us having to complete large amounts of admin. The larger the teams the more work required, this can be from basic clocking’s to personal development reviews or understanding where labor is available and where it can be deployed. AI can complete these tasks through structured algorithms, this helps releasing time constraints for additional communication and support for the teams. This is working smarter, but by making these areas redundant we find that the additional time addressing head-on issues with employees help the team to become sustainable to changes. Having the main lead (Manager) available to directly speak provides a confident message, this is where the crossover of releasing mundane tasks to focus on culture is key. Several points of research align AI as the co-pilots to humans through the industry 5.0 revolution, (Spataro, 2023) shows that 70% of employees are willing to delegate workloads to AI in the trade to regain time.
As in all revolutions there is no simple on/off switch, the development of industry 5.0 will be through time building the curve understanding when AI fits in our place of work. In addition we have to provide the correct data to get the expected outcomes, working as a team we have to understand that this will provide the best value. Asking valid questions whether simple or complex will allow algorithms and the overall system to develop. To assist in making key decisions we can utilise digital twins that will help provide answers to the directions we place on AI.
[bookmark: _Toc160627598]Future direction for AI
What is the future direction for AI, will it ever fully replace humans or will there always be a co-existence / co-pilot arrangement? Firstly sentient within AI, this is where the systems / software would become conscious like humans, the system would understand experiences but also act on those feelings. AI becoming sentient is still a theory, there is no current evidence that AI has reached this point, however what would it take for this to happen and how would it impact daily life and the workplace?
As this hasn’t yet happened and the technology to replicate human consciousness is not available speculation around this process is all the data and theory. (Eisikovits, 2023) confirms that experts still can’t agree or explain how the human consciousness works, let alone transfer that behavior into technology. The other concern being highlighted through the research that impacts the human elements around AI is how we are being able to place anthropomorphize human ways into AI. When we look at the term anthropomorphize in regards to AI we are looking at how we create AI as similar as possible to humans. Examples can be found in chat bots talking in a fluent way, potentially adding dialects to language and also adding certain emotional responses against specific questions. Another example is when we look at robotics many display human feature or have movements that can possibly associate with emotions such as smiles. One reason we create this technology in this way is to breakdown the human barriers presented, by having a polite face or voice that is recognisable humans are less likely to push back. These are some of the positives, however there are also negatives and we must remember that the outputs of AI are driven from the expected outputs that are programmed in. By adding emotion into conversations we can mislead, be misinterpreted and intern leads to future miss trust. Having miss trust in a business in the case of AI prevents the very requirements of why it is there. When adding emotion to AI we must make sure it is in-line with data and factual evidence when making decisions, this links the employees who will use this daily. To have further buy-in we must provide clear and constructive feedback, and the use of performance indicators around requirements. This will help support amendments in the algorithms much like the deep learning where weights or values are amended to create the correct outputs. 
Even though there are concerns that can cause business issues when using AI regarding its human like appearance, future predictions imply that generative AI will be used more frequently through chatbots. This seems to be accepted however there is the on-going debate that the increasingly sophisticated systems with human-like cognitive abilities require balance and control, however are we too late to control AI?
As we move forward with AI at a rapid pace either in the workplace or in daily life the want for this technology is more than ever, to say we have already lost control would not be correct but safeguarding the impacts on social, safety and ethics are priority. Currently outside of the EU laws are mostly reactive, even if these are just placed on businesses internally, we must look to align with the EU and become proactive to safeguard these requirements. By working alongside these requirements we are more likely to learn and not make repetitive mistakes i.e not reinventing the wheel. This also allows the promotion and collaborative working to be seen by the wider audience to show that fundamentals are being reviewed and being taken seriously. As we continue this journey we will amend and create new legislation around the use of AI, this is positive when putting controls in place for clarity across not only business but daily life. This will help provide sustainability when creation of new algorithms or new developments, fostering this technology through understanding the impacts are required. (Yanes, 2024) shows how controls and pressure can already be pushed to provide new AI that is wanted by either workplaces or in the public domain. ChatGPT was blocked by Italy for several weeks waiting for the EU to understand and sanction the use of it. The new more powerful ChatGPT4 will also go through the same process which will hold back the use of this technology for vast periods, this is mainly down to the thousands of applications and simulations that have to be understood to ensure this technology does not overstep any of the laws put in place. However, with information around the technology there is a vast amount of research that is already being put in place with the expectations that this will fill many gaps that exist in certain situations.
With AI being the current technology available, and with current laws and implementation strategies in place to accept AI, we must assume that humans will accept this current phase and push for its development to meet their needs, regardless of their initial reluctance to adopt it. After this is complete what will be the next phase after AI, will there be an unknown technology that we are yet to discover? Possibly, however the likely hood is that quantum computing will replace AI down to the processing capacity of the GPU chips that allow multiple algorithms to run. At some point, as humans often or always do we will want more and quantum computing seems to be the answer when AI runs its course. (KRAUSE, 2023) touches on the point that the GPU chips will be replaced by super-cold superconductor chips which will be advanced, there will be a crossover where both exsist much like industry 4.0 and 5.0 however the expectations will be far greater. (KRAUSE, 2023) further adds that medical remedies that have been observed now, such as Covid-19, would be remedied not immediately, but with vaccine solutions in a lot lower time frame due to the capacity and power of the quantum chips.
As we move forward it is evident that as humans we adapt and change whether we have initial fears or not. Certain technologies presented in a different way will always create controversial opinions however this is what separates us from AI and future technologies. The fear that Skynet is around the corner (Sherlock, 2023) is no more but fiction at present, as we understand the technology we will use it in the required ways. As we have seen through this paper there are many positives and negatives that have been found with regards to AI, some could still be unknown. The main subject was can we adapt and will we accept change to be sustainable with AI, if it is for personal benefit the answer will always be yes as it makes our life easier, however if it threatens our lively hood it takes a bit longer to develop this from a no to a yes, but eventually the technology has to advance as do humans.
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