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FOREWORD

Thousands of years of human history have seen technological advancements from basic stone tools to intricate automation, digital technology, and genetic engineering like nanobiotechnology. The first self-moving machine in Greek mythology was Talos, a huge bronze automaton made by Hephaestus, the god of invention and blacksmithing. Talos was built at the request of the god Zeus as a protector from invaders for the island of Crete, where his lover Europa lived. Thus, the story of Talos, first mentioned around 700 B.C. by Hesiod, offers one of the earliest conceptions of a robot and artificial life.i ii

Alan Turing's 1950 paper "Computing Machinery and Intelligence" introduced the concept of artificial intelligence (AI). This was years before the community adopted the term Artificial Intelligence, as coined by John McCarthy. This concept and recent studies pose the simple question, “Can machines think?”iii iv

Turing then proposed a method for evaluating whether machines can think, which came to be known as the Turing test. The test, or “Imitation Game” as it was called in the paper, was put forth as a simple test that could prove that machines could think. The Turing test takes a simple, pragmatic approach, assuming that a computer that is indistinguishable from an intelligent human has shown that machines can think.iv

To understand the future of technology, we need to study the history of AI. Efforts have been made to collect, preserve, analyse, and interpret this history. The dynamic and ever-growing nature of this field makes this book both challenging and critical. Every aspect of Humanising Artificial Intelligence (HAI) as a model was subjected to rigorous reviews and several attempts to ensure far-reaching representation with inputs from influential research, experience, and evidence-based products. Also, the topical area and structure are produced to fill the knowledge gap across socio-cultural and political spheres and to serve as a bridge between the principles and practices of ethics, trustworthiness, and governance of AI and data management as they affect humanity and the planet.

There have been exciting advancements in AI and its governance with human oversight and control. However, the release of Open AI’s generative AIs (GPT – generative pre-trained transformers) has prompted a mixed flurry of excitement and apprehension. The widespread fascination with GPT “suggests a potential mindless path to artificial general and superintelligence.” Radical innovations in AI applications have accelerated the evolution of development towards a total revolution of AI systems roadmap from specialises in one area solving one problem (Artificial Narrow Intelligence (ANI)) to AI that is as smart as a human in many aspects (Artificial General Intelligence (AGI)) and to conscious AI-based system that surpasses human capabilities and more intelligent than human brains in all fields (Artificial Super Intelligence (ASI)).iv Moreover, the invention of ASI is considered a hypothesis of technological singularity, also known as the singularity, which will usher in advancements and transformations that are profound, rapid, and unfathomable to human civilisation. Consequently, the HAI book’s thrust is to proactively inspire, educate, facilitate, and support multidiscipline and multicultural collaborations in humanisingv all aspects of AI innovations by instituting and incorporating wide-ranging human values, trustworthy standards and ethos into the design, development, deployment, and decommissioning of AI applications for the good of people and planet.
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“I am ChatGPT. ... My main goal is to be a useful tool for people looking for information. I strive to provide accurate and helpful answers as best I can be based on my programming and training. ... I have no personal goals or motivations, as I am an artificial intelligence and have no consciousness or emotions. ... Inside me, I analyse the input I receive, break it down into its parts, and use algorithms to generate an answer based on the patterns and relationships I have learned from my training data. ... My training data consists of much text from various sources, such as books, articles, and websites”

- ChatGPT (“Answer to prompts” August 4, 2023. Reference Chapter 3/No. 19)
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The New Earthly Oil and Gold

The world’s most valuable resource in this era is neither oil nor gold. Knowledge as a combination of information and data is critical in socio-economic production and distribution in the global playground. The knowledge-based economy, which can also be regarded as the digital economy, is a system in which demand, production, and distribution of goods and services are knowledge-driven and expert-based. Tangible contributions are decreasing as things become more digital. Human capital and intellectual property are vital for the survival of people, the planet, and businesses, and we build all these with digital capital and intelligence.

In this digital economy, constant and rapid advances in technology and innovation, especially in artificial intelligence and data management, present enormous opportunities for human development and social good. However, with these vast opportunities come issues and potential threats to human life, well-being, autonomy, and society. The severe issues and potential risks surrounding AI applications are centred on their trustworthiness. This is explained by overarching principles of fairness, transparency, and accountability of their lifecycle, including conceptualisation, design, development, deployment, and use, and as they affect individuals, governmental organisations, non-governmental organisations, and society. Because of errors and biases, AI applications have limitations, risks, and issues. It is well known that AI algorithms, data collection, and data processing have a probabilistic guarantee of accuracy when dealing with structured and unstructured datasets. Coupled with intentional and unintentional biases, these are what make up the multifaceted ethical and governance issues that this book is written to address.

The Race Among Nations and Global Digital Supremacy

Economic and political gains are the driving force behind the global race for artificial intelligence supremacy. This has also led to social and cultural needs related to human and societal requirements. Using a responsible and sustainable approach to designing, developing, deploying, and decommissioning AI applications that prioritise social good instead of profit and social control is essential.

The trends in the race for global superpower in AI show significant players such as the US, China, the UK, and countries of continental Europe having different approaches to the end- to-end governance of AI and data management. However, Europe has the advantage of more robust environmental management practices and legal frameworks for data protection, which have inspired other parts of the world. This can facilitate its drive towards global leadership in the research and use of AI and other emerging technologies.1

Among these regions or countries, China is on its way to becoming the first global superpower for Artificial Intelligence based on her ambitious AI strategy that is built on a massive amount of data, talents, AI companies, and capital to build the world’s leading AI ecosystem.2

The USA has arguably exhibited leadership traits in the early years of the evolution of AI. However, its global influence has declined in recent years compared to China, Europe, and the UK. People have debated, legislated, and researched how to make AI ethical as it becomes increasingly prevalent. Artificial Intelligence can imitate and reproduce human intelligence in various tasks for better outcomes. As computing systems, they can also, by extension, deliver different services or find applications in different areas of human endeavour and enterprise, such as natural language processing, speech recognition, machine vision, and knowledge-based and expert systems.

The Scale and Scope of Artificial Intelligence Applications

The adoption, application, and use of AI would increase with the attendant creation of new sets of job, leadership, and management skills. This is even more feasible as the world yearns for greater productivity, affordability, personalisation, increased capability, and better quality of life across different industries and sectors such as retail, healthcare, automotive, financial services, agriculture, technology, communication, entertainment, government, etc. Based on ongoing research and projections in the market, the primary source of disruption, transformation, and competitive advantage would be AI-based solutions, which would serve as critical enablers to create and maximise opportunities and strengths and minimise and eliminate threats and weaknesses.

We cannot quantify the global market of Artificial Intelligence and its impact on every facet of life, both now and in the foreseeable future. However, for necessity and proportionality, the statistics provided in this book are with a margin of tolerance regarding the actual status and offer perspectives on how principles and practices that are based on linear models do not manage exponential growth and tackle the existential threats that these “inorganic intelligent lives” portend for humanity.

The current global market of AI is driven more by the need for greater productivity, and it is set to potentially contribute $15.7tr by 2030 to the global economy, offering up to 26% boost in GDP for local economies, approximately 300 use cases identified in impact index.3

Artificial Intelligence: Meaning, Types and Trends

The term artificial intelligence (AI) was first coined by John McCarthy in 1956 when he held the first academic conference on the subject.4 The journey to understand whether machines can truly think began before that. Artificial intelligence (AI) is shaping the future of technology and innovation, which, by extension, influences and affects our lives. But what is AI? According to studies, experiments, and the use of AI in different industries and sectors, AI is understood in different domains as a machine's ability to display human-like capabilities such as reasoning, learning, planning, and creativity.5

AI is a machine’s ability to perform the cognitive (intellectual) functions we associate with human minds, such as perceiving, reasoning, learning, interacting with an environment, problem- solving, and even exercising creativity.6

Artificial intelligence (AI) is the ability of a digital computer or computer-controlled robot to perform tasks commonly associated with intelligent beings.7

Since the development and use of the digital computer in the 1940s, it has been demonstrated that computers can be programmed to carry out various complex tasks—such as discovering proofs for mathematical theorems or playing chess — with excellent proficiency. Despite continuing advances in computer processing speed and memory capacity, there are yet no programs that can match complete human flexibility over broader domains or in tasks requiring much of everyday knowledge and skillsets. Some programs7 have attained the performance levels of human experts and professionals in performing certain specific tasks, so artificial intelligence in this limited sense is found in applications as diverse as medical diagnosis, computer search engines, voice or handwriting recognition, chatbots, etc.

AI works as technical systems that learn from their environment by gathering data from their sensors and from data input by humans, processing and analysing the data and responding by acting to achieve a specific goal and solve problems. Also, AI systems can adapt their behaviour to a certain degree by analysing the effects of previous actions and working autonomously. AI technology is widely used throughout industry, government, and science.8 Some high-profile applications of AI and major domains are as follows:

• advanced web search engines, e.g., Google Search, Microsoft Bing

• recommendation systems used, e.g., YouTube, Amazon, Netflix 

• understanding human speech, e.g., Siri and Alexa

• self-driving cars, e.g., Waymo, 

• generative AI or creative tools, e.g., ChatGPT, AI art 

• competing at the highest level in strategic games, e.g., AlphaGo, IBM Watson

• expert system, e.g., DoNotPay (world's first robot lawyer8)

• computer vision, e.g., Yolo, Google Translate, Sentioscope, etc.

• The above graphic representation and trend of the maturity and adoption of AI/GenAI technologies and applications, and how they will evolve with time and potential relevance to solving real business problems and exploiting new opportunities (Gartner Hype Cycle1).
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Figure 1.1: The Gartner Hype Cycle for AI/GenAI



Classifications and Types of Artificial Intelligence

“We have a very good idea of sort of roughly what (AI) is doing. But as soon as it gets really complicated, we don't actually know what's going on any more than we know what's going on in your brain…we designed the learning algorithm…But when this learning algorithm then interacts with data, it produces complicated neural networks that are good at doing things. But we don't really understand exactly how they do those things…one of the ways in which these systems might escape control is by writing their own computer code to modify themselves. And that's something we need to seriously worry about” - Geoffrey HintonQ2 (‘Godfather of AI’)

AI-based applications are evolving and are broadly categorised based on their purposes and functionalities. Based on the performance levels of different AI applications, AI can be divided into two categories: Strong Artificial Intelligence and Weak Artificial Intelligence. Whereas strong AI, with examples like self-driving vehicles and sci-fi-movies called The Terminator, has a greater scope of tasks and applications, higher human-level intelligence, and uses unsupervised and reinforced learning modes of data processing whilst weak AI, with examples like recommender systems (chatbots), this has a narrow scope of task and application, it is deployed to solve a specific problem and relied on supervised and semi-supervised learning mode of data processing.

Moreover, AI can be classified into types based on their purposes and impact on human civilisation, namely Artificial Narrow Intelligence (ANI), Artificial General Intelligence (AGI), and Artificial Super Intelligence (ASI). Currently, ANI is the most common in the market; they have narrow capabilities functioning in specific contexts like recommending products on e-commerce platforms or for weather forecasts. AGI is theoretical, exhibiting human-level cognitive functions and capacities like reasoning, thinking, language, and image processing, whilst ASI is more in a science-fiction territory; ASI, as a radical progression from AGI, could surpass all human capabilities. This would include decision-making, rational decisions, and things like making better art and building emotional relationships.9

Global Trends and Forecasts

The global survey and discovery of AI's most impactful innovations and applications show the growth and influence on various industries and sectors, the economy, and the workforce. From productivity, customer engagement, market-size projections, etc., the trends and analyses provide a glimpse of the understanding of AI’s rapid evolution and potential to shape the future of business, technology, and human existence in the coming years as shown below in a report based on PWC/Forbes Advisor survey.10


❖ Global Economy

AI could contribute up to $15.7 trillion to the global economy in 2030, more than the current output of China and India combined. Of this, $6.6 trillion is likely to come from increased productivity, and $9.1 trillion is expected to come from consumption-side effects. Also, the most significant gains from AI will likely be in China (a boost of up to 26% of GDP in 2030) and North America (a potential 14% boost). The most significant sector gains will be in retail, financial services, and healthcare, as AI increases productivity, product quality, and consumption. (PwC report)10

❖ Business Productivity

Over 60% of business owners believe AI will increase productivity. Specifically, 64% stated that AI would improve business productivity, and 42% thought it would streamline job processes. 64% of business owners
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