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Embracing AI isn’t just about leveraging cutting-edge 
technology; it’s about transforming the very fabric of 
our organisations. In a rapidly evolving landscape, those 
who harness AI’s power will lead the charge, while 
others risk becoming relics of the past.
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Executive summary

This report seeks to demystify the complexities of Artificial Intelligence (AI) and present  
a roadmap for organisations seeking to harness the transformative power of AI.

Used alongside the book on which it is based, it provides a practical guide that explores 
the intricate relationship between AI and business strategy. It breaks down the AI-Human-
Data dependency triangle and shows the reader a five-layer model that delivers true AI 
integration into organisations.

The approach to AI adoption laid out in the text places equal emphasis on all aspects of  
the dependency triangle. It stresses the importance of the human element, advocating  
for a culture of continuous learning, cross-functional collaboration, and the development  
of AI champions within the organisation.

The report concludes with nine clear and concise recommendations for how organisations 
can best harness the potential of AI to make them more effective in achieving their goals. 

Alan King
Head of Global Membership Development
Institution of Mechanical Engineers
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A brief history of Artificial Intelligence (AI) 
and its evolution 

Throughout the last 40 years, we have witnessed 
three game-changing technological innovations 
that have fundamentally transformed the way 
organisations operate and individuals interact with 
technology. Each of these innovations; the desktop 
computer, the internet and mobile computing, has 
dramatically altered the landscape of business, 
communication, and our daily lives. 

Throughout that time, the field of AI has 
experienced significant advances, continuously 
pushing the boundaries of what machines can 
achieve. The 1950s and 1960s, saw the birth of AI 
as a field of investigation and research, marked 
by the establishment of the first AI laboratory at 
the Massachusetts Institute of Technology (MIT) 
and the development of the first AI programming 
languages. Early systems focused on solving 
specific problems and natural language processing. 

The first AI winter, where funding and interest was 
reduced, started in the mid 1970s and carried on 
until the 1980s which saw the development of 
expert systems, designed to mimic human experts 
in specific domains, relying on a knowledge base 
of facts and rules. However, this didn’t last and a 
second AI winter occurred between the late 1980s 
through to the mid 1990s. 

However, the 1990s the saw the emergence of 
machine learning, rekindling interest. Machine 
leaning enabled computers to learn from data 
and improve their performance over time, without 
explicit programming. Reinforcement learning 
allowed AI systems to learn by trial and error, leading 
to breakthroughs in robotics and control systems. 

The 2000s saw the rise of deep learning, a subfield 
of machine learning which utilises artificial neural 
networks. This marked a significant turning point in 
AI as deep learning techniques enabled computers 
to learn complex patterns and representations 
from large amounts of data, leading to significant 
advancements in areas such as computer 
vision, speech recognition, and natural language 
processing. 

These milestones in AI development have laid the 
foundation for the current state of the art, with 
AI systems now capable of tackling increasingly 
complex tasks and transforming industries across 
the globe.

Breakthrough of deep learning 

In 2012, the field of AI experienced a paradigm 
shift, driven by the breakthrough of deep learning 
algorithms. This turning point in AI performance 
was driven by a convergence of factors, including 
advances in computing power, the availability of 
large and diverse datasets, and the development of 
novel algorithmic techniques.

Deep learning is a subfield of machine learning which 
utilises artificial neural networks (ANNs) that are 
themselves inspired by the structure and function 
of the human brain. These networks consist of 
multiple layers of interconnected artificial neurons, 
which allow the system to learn complex patterns 
and representations from vast amounts of data. The 
deeper the network, the more intricate the patterns 
and relationships it can learn, enabling it to tackle 
tasks that were once considered to be the sole 
domain of human intelligence. 

In 2017, Google researchers introduced a ground-
breaking AI architecture known as the Transformer, 
which revolutionised the field of natural language 
processing (NLP) and significantly advanced 
the capabilities of AI systems. The Transformer 
architecture tackled the limitations of previous 
models by introducing a novel approach to 
processing and the understanding of sequences of 
data, such as text, in parallel rather than sequentially. 

The year 2022 marked a significant milestone 
in the evolution of AI with the public release of 
OpenAI’s Large Language Model (LLM). Built 
on the Transformer architecture, these models 
demonstrated an unprecedented ability to 
generate human-like text, engage in natural 
dialogue with users, and analyse vast quantities of 
data at speed. The introduction of these powerful 
AI models has opened the door for organisations 
across various industries to harness the potential 
of AI in an array of applications, ranging from 
customer service and content creation to data 
analysis and decision-making.
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Large language models 

Large Language Models (LLMs) are an exciting 
advancement in AI. These cutting-edge AI systems 
have the ability to generate human-like text and 
engage in natural conversations. By harnessing 
advanced machine learning techniques like deep 
learning and the Transformer architecture,  
LLMs process language in a way that closely 
resembles human cognition. This transformative 
technology has the potential to revolutionise the 
operations of organisations, empowering them to 
provide faster, more personalised services to their 
customers and stakeholders. 

There are several key components to LLMs which 
enable their functionality and effectiveness.  
One component is the use of token prediction. 
LLMs generate text by predicting the probability  
of the next token in a sequence whether it’s a word 
or part of a word. This process relies on the  
model’s understanding of the structure and 
patterns inherent in natural language, which is 
acquired through extensive training with vast 
amounts of textual data. By this prediction 
of tokens, LLMs can generate coherent and 
contextually relevant responses that closely 
resemble text written by humans. 

The so called “temperature control” parameter is 
crucial for fine-tuning the outputs of LLMs. This 
influences the balance between conservativeness 
and creativity in the generated text. By adjusting the 
“temperature”, which is a scalar value, the behaviour 
of the model can be customised to generate more 
focused or diverse responses based on the specific 
application and desired outcome. For example, 
increasing the temperature value makes the model 
less reliant on the highest-probability tokens 
leading to more creative, diverse, and sometimes 
unexpected outputs as the model explores a 
broader range of possibilities. On the other hand, 
decreasing the temperature value causes the 
model to focus more on the highest-probability 
tokens, resulting in more accurate, coherent, and 
contextually relevant responses aligned with the 
patterns in the training data. 

Prompt engineering plays a vital role in optimising 
the quality of LLMs’ output. Prompt engineering is 
the method whereby the task is described within 
user input. Crafting effective prompts involves 
providing clear and specific instructions, framing 
questions comprehensively, requesting step-by-
step explanations or pros and cons, and iteratively 
refining prompts based on feedback. Well-designed 
prompts enable the model to better understand the 
user’s context and intent, leading to more accurate 
and contextually relevant responses.

Memorisation capability is another remarkable 
aspect of LLMs. These can retain conversation 
history and context, allowing them to reference 
previous interactions and provide more relevant 
and contextually appropriate responses. By 
mimicking human recall and referencing, LLMs 
enhance the user experience and generate 
personalised and meaningful responses.

Finally, LLMs possess the ability to evaluate 
statements holistically rather than sequentially. 
This unique feature empowers them to process 
and analyse vast amounts of data at an accelerated 
pace. They can understand complex language 
structures, identify patterns and trends, generate 
actionable insights, make accurate predictions, 
and adapt to evolving data. By harnessing these 
capabilities, organisations can leverage LLMs to 
revolutionise their operations, enhance customer 
experiences, and drive innovation.

The human AI data dependency triangle
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Benefits of AI for organisations 

Enhanced efficiency of processes  
and people 

AI has the potential to revolutionise organisational 
processes by enhancing efficiency of processes 
and people by improving productivity and allowing 
employees to apply their expertise more effectively. 

Through AI-powered systems organisations can 
optimise workflows by intelligently prioritising 
tasks, allocating resources, and scheduling 
activities, leading to more efficient operations. 
Such systems also allows for more employee time 
to be spent on more strategic initiatives or allowing 
them to focus on activities that require creativity 
and problem-solving. 

AI-powered automation enables faster response 
times to market changes, customer demands, and 
internal requirements, allowing organisations to 
adapt quickly. Furthermore, AI-powered systems 
can continuously learn and adapt, leading to ongoing 
improvements in efficiency and automation over time. 

Advanced data analysis and  
insight generation

AI systems have become essential for organisations 
in processing and analyse vast amounts of data, 
unlocking valuable insights for informed decision-
making, process optimisation, and innovation. 
They excel at uncovering hidden patterns, trends, 
and correlations within large datasets, providing 
organisations with a deeper understanding of their 
operations, customers, and market dynamics. 

The generation of insights from extensive data 
supports informed decision-making, resource 
allocation, and priority setting, driving growth and 
success. AI-driven data analysis identifies process 
inefficiencies, bottlenecks, and improvement 
opportunities, enabling organisations to optimise 
operations, reduce costs, and enhance productivity.

AI systems also aid in data quality assurance, 
identifying gaps, inconsistencies, and errors, 
ensuring accurate and reliable data for effective 
decision-making. Lastly, AI-powered predictive 
analytics enable organisations to make informed 
predictions about future events, trends, or 

outcomes, empowering effective planning, 
proactive problem-solving, and early seizing of 
opportunities. Essentially AI makes data work  
like never before.

Personalisation and enhanced 
customer experience

AI is transforming the way organisations interact 
with their customers, employees, and other 
stakeholders by enabling the delivery of highly 
personalised experiences. 

As AI systems can process volumes of data 
they can develop comprehensive user profiles, 
allowing organisations to understand their needs 
and preferences. AI can also support dynamic 
content generation whereby content is tailored 
to the user profiles, ensuring that the information, 
recommendations, and services are relevant and 
engaging. Similarly, AI can adapt to users changing 
needs and preferences in real-time, allowing 
organisation to deliver personalised experiences 
that evolve as users interact with their products  
or services. All of this allows for hyper-personalised 
marketing campaigns, resonating with specific 
audiences.

Finally, AI-powered chatbots and virtual assistants 
can provide personalised customer support, with 
potential to deliver faster resolution times, higher 
customer satisfaction and reduced support costs. 

Driving innovation in products  
and services

AI is playing an increasingly significant role in 
driving innovation across various industries, 
enabling organisations to develop new products 
and services, enhance existing ones and stay 
ahead of the competition. For example, AI-powered 
predictive analytics can help organisations 
identify emerging trends and predict future market 
dynamics. Additionally, AI can rapidly generate 
and help evaluate a vast number of ideas, helping 
organisations to identify promising concepts 
and opportunities and providing opportunities to 
accelerate the prototyping and testing process using 
AI-driven simulation tools and virtual environments.

HUMANS

AI DATA
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AI can also facilitate the optimisation of product 
design by analysing performance data, user 
feedback and other relevant factors to make 
products and services better. Similarly, AI-powered 
systems can improve manufacturing processes 
by identifying inefficiencies, predicting equipment 
failures, and optimising resource allocation. By 
applying AI-driven insights, organisations can 
reduce production costs, minimise downtime, and 
enhance product quality. A layered integration 
model should be applied across all aspects of 
any organisation seeking to adopt AI to ensure 
that every area and aspect of its operations are 
considered. In each area a process of analysis, 
consolidation and innovation should  
be undertaken.

Facilitating collaboration 

AI has the potential to transform the way people 
collaborate and share knowledge, fostering 
innovation and problem-solving across diverse 
disciplines, industries, and geographies. AI-powered 
virtual collaboration platforms can bring together 
teams and individuals from different locations and 
fields, enabling teams of diverse backgrounds to work 
together on the the development of innovative and 
interdisciplinary solutions. 

AI-powered knowledge management systems can 
help organisations to capture, store and utilise valuable 
information effectively and assist in identifying subject 
matter experts within an organisation, enabling teams 
to tap into their collective knowledge and experience 
more effectively.

Layered integration model

1 Data Privacy and  
Security

Organisations should prioritise protecting user data and ensuring its 
confidentiality, integrity, and availability. This includes implementing 
robust security measures, adhering to relevant data protection 
regulations, and informing users about how their data is being collected, 
processed, and stored.

2 Algorithmic Bias  
and Fairness

AI systems must be designed to minimise bias and ensure equitable 
treatment of all users. Organisations should invest in techniques to 
identify and mitigate biases in their AI models and datasets, as well as 
establish processes to evaluate and monitor the fairness of their AI 
systems throughout their lifecycle.

3 Transparency and 
Explainability

Organisations should strive to make their AI systems transparent and 
easily understandable by both technical and non-technical stakeholders. 
This includes providing clear documentation on the system’s design, 
decision-making processes, and limitations, as well as ensuring that AI-
driven decisions can be explained and justified.

4 Accountability and 
Governance

Organisations should establish a robust governance framework for 
AI implementation, which includes clear lines of responsibility and 
accountability for AI-related decisions. This framework should also 
include mechanisms for addressing any unintended consequences or 
harms that may arise from the use of AI technologies.

5 Human-Centric  
Design

AI systems should be designed with the needs and values of their users 
in mind. Organisations should involve stakeholders, including employees 
and customers, in the development and evaluation of AI systems to 
ensure that these technologies align with human values and promote the 
well-being of all users.

6 Continuous Monitoring 
and Evaluation

Organisations should regularly monitor the performance and impact of 
their AI systems to identify potential issues and address them promptly. 
This includes ongoing assessments of the system’s accuracy, fairness, 
and overall effectiveness, as well as periodic reviews of the AI governance 
framework and policies.

7 Employee Training  
and Awareness

Organisations should invest in training and development programs 
to equip their employees with the necessary knowledge and skills to 
navigate the ethical complexities of AI implementation. This includes 
providing resources and guidance on AI ethics, as well as fostering a 
culture of ethical awareness and responsibility.

Ethical and responsible  
AI implementation

As organisations increasingly incorporate AI into their operations, it is crucial to 
prioritise the ethical and responsible use of this technology. Addressing concerns 
related to data privacy, algorithmic bias, transparency, and accountability is 
essential for mitigating risks and fostering trust among stakeholders. Here are 
some key considerations and practices to promote responsible AI implementation:

AI

Public

Staff

Pan-Org

Front end

Back end

Thought Leader

Tools/Training

Departmental Opps

Customer Facing Apps

Data Requirements
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Overcoming adoption challenges 

While the potential for AI in organisations is 
immense, there are several challenges in adopting 
and implementing AI solutions. 

Closing the AI skills gap is critical for organisations 
seeking to adopt AI solutions. Organisations and 
employers should be encouraging continuous 
learning and development fostering a learning 
culture that values and rewards knowledge sharing 
and collaboration. Alongside this, a comprehensive 
upskilling programme will be required which 
includes a variety of training initiatives. This should 
be tailored to roles and skills levels within the 
organisation. Finally, organisations should develop 
targeted recruitment strategies to attract skilled AI 
professionals.

Change resistance can also impede the successful 
adoption of AI solutions. Organisations must 
address employees concerns and foster a positive 
attitude to AI adoption. To do this, organisations 
should communicate transparently, sharing 
the strategic vision, goals and objectives of 
AI initiatives with employees, addressing any 
concerns or misconceptions. Employees with 
cross-functional roles should be engaged in the 
development, implementation, and evaluation of AI 
projects. Crucially, organisations should implement 
change management strategies and best practices 
to guide the organisation through the transition to 
AI-driven operations.

It will be imperative that organisations balance 
innovation and risk, which will require a considered, 
strategic approach. A comprehensive governance 
framework that outlines roles, responsibilities and 
processes for AI development, deployment and 
monitoring will be crucial, and should encompass 
ethical guidelines, legal compliance and risk 
management. Comprehensive risk assessments 
for AI projects should be carried out, considering 
factors such as data privacy, security, bias and 
fairness with mitigation strategies to address 
identified risks, including contingency planning and 
incident response procedures.

Finally, to build trust, AI systems should be 
transparent and explainable, to ensure users 
understand the rationale behind AI-generated 
outcomes. Organisations can do this by developing 
documentation, visualisations and interactive tools 
that help users understand AI system behaviour 
and outcomes. A culture of collaboration and open 
communication should be developed between AI 
developers, users and stakeholders, to ensure 
limitations and implications are understood. 

By addressing these challenges and 
implementation of the strategies outlined, 
organisations can successfully navigate the 
complexities of AI adoption and harness its full 
potential. Through continuous improvement, 
collaboration, and a commitment to responsible 
AI implementation, organisations can overcome 
obstacles and drive innovation.

Current popular AI tools and 
their applications

The AI landscape is rapidly evolving, with numerous tools available in the 
market designed to enhance various aspects of business operations. The list 
of AI applications is indicative of the AI tools likely to be further developed 
in the future. 

1 General language 
suits

ChatGPT 3.5, GPT 4o, Bing, Copilot, Gemini and Claude are designed 
to generate human-like text for various applications such as content 
generation, chatbots, and virtual assistants.

2 Productivity suits AI tools are now to be integrated into popular productivity suites such 
as Microsoft Office and Google’s G Suite soon, further enhancing their 
capabilities and streamlining workflows.

3 AI video Tools like HeyGen, Synthesia, Runway and Waymark enable users to 
create, edit, and manipulate video content using AI, streamlining the 
video production process and reducing the need for manual editing.

4 Slide deck 
generation

SlidesAI.io and PowerPoint AI features help users create visually 
appealing and engaging slide presentations by automating design 
tasks and providing smart suggestions.

5 AI voice over 11Labs, Whisper and Synthesia provide AI-generated voiceovers for 
videos, presentations, and other multimedia content, reducing the 
need for human voice actors and allowing for more language options.

6 AI avatars Tools like Synthesia, HeyGen and D-ID create realistic virtual 
characters that can be used in various applications, such as video 
games, virtual reality experiences, and marketing campaigns.

7 UI design Galileo utilises AI to streamline user interface design, automating the 
design process and providing suggestions to optimise usability and 
aesthetics.

8 Langage translation ChatGPT 3.5, GPT 4 turbo, Bing, Copilot, Gemini, Claude and HeyGen 
offer AI-powered language translation services that facilitate seamless 
communication across different languages.
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Recommendations

To effectively harness the potential of AI, organisations should...

1 Knowledge Stay informed about the latest AI developments, tools, and trends and engage in 
regular discussions with AI experts and trusted thought leaders to gain insights into 
emerging technologies and their potential applications. 

2 Collaborate Work with industry partners, academic institutions, and other organisations to share 
knowledge and best practices related to AI implementation. Joint research projects, 
partnerships, and consortiums can lead to valuable insights and innovations, while 
fostering a sense of community and collective progress in the AI domain.

3 Focus Establish a dedicated AI team or appoint AI champions within the organisation to 
drive AI initiatives, promote a culture of innovation, and support the integration 
of AI technologies. These individuals should have a strong understanding of AI 
applications and their potential impact on the organisation, as well as the ability to 
communicate the benefits and challenges of AI adoption to various stakeholders.

4 Analysis Assess the organisation’s current technological infrastructure and capabilities 
to identify areas for improvement and investment. This may include upgrading 
hardware, investing in new software tools, implementing data management systems, 
or adopting cloud-based solutions, ensuring a robust foundation for  
AI adoption. 

5 Strategy Develop a comprehensive AI strategy that outlines clear objectives, timelines, 
and performance metrics to track progress and measure the success of AI 
implementation. This strategy should consider the ethical implications of AI adoption 
and include guidelines for responsible AI usage.

6 Prioritise Ensure that data privacy and security adhere to relevant regulations and industry 
standards while utilising AI technologies. Implement robust data protection policies 
and practices to safeguard sensitive information and maintain customer trust.

7 Ethics Develop ethical guidelines for AI usage within the organisation, addressing issues 
such as transparency, accountability, and fairness in AI decision-making processes. 
These guidelines should be communicated to all employees and stakeholders and 
regularly reviewed to ensure ongoing compliance.

8 Culture Foster a culture of continuous learning and professional development, providing 
employees with the necessary resources and training to adapt to the changing 
landscape driven by AI advancements. Encourage cross-functional collaboration and 
knowledge sharing to create an environment where everyone can contribute to the 
organisation’s AI journey. 

9 Reporting Monitor and evaluate the impact of AI initiatives on the organisation’s performance, 
customer satisfaction, employee engagement, and other key indicators. This 
ongoing assessment will ensure the organisation is leveraging AI technologies 
effectively to drive growth, innovation, and competitive advantage.

Conclusions

AI has the potential to revolutionise organisations and reshape industries. 
To leverage its benefits, organisations must adapt, become leaders in 
the AI space, and stay informed about the latest advancements. Robust 
infrastructure, data quality, and security are crucial, as is addressing skill 
gaps and nurturing AI expertise. A comprehensive AI strategy that is aligned 
with organisational goals and adaptable to changing landscapes is essential. 
A culture of change, collaboration, and continuous learning supports 
successful adoption. Ethical considerations and responsible AI usage are 
vital, requiring guidelines, governance frameworks, and ongoing dialogue 
with stakeholders. 

AI can reshape the future of work and society, necessitating  
proactive approaches to manage autonomous systems, reskilling  
employees, and embracing  human-AI collaboration. Organisations  
should also explore AI’s potential for social good and address challenges 
such as control and job market shifts. 

By embedding AI strategically, ethically, and  
with a focus on collaboration, organisations  
can thrive in an AI-driven world filled with  
opportunities and complexities.
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