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INTRODUCTION
The premise of this concise but thorough book is that the future, while 
uncertain and open, is not arbitrary, but the result of a complex series of 
competing decisions, actors, and events that began in the past, have reached 
a certain configuration in the present, and will continue to develop into the 
future.

 These past and present conditions constitute the basis and origin 
of future developments, that have the potential to shape into a variety of 
differently possible, probable, undesirable or desirable future scenarios. The 
realization that these future scenarios cannot be totally arbitrary gives scope 
to the study of the past, indispensable to fully understand the facts and actors 
and forces that contributed to the formation of the present, and how certain 
systems, or dominant models, came to be established (Chapter I). The relative 
openness of future scenarios gives scope to the study of what competing forces 
and models might exist, their early formation, actors, and initiatives (II) and 
how they may act as catalysts for alternative theories, models (III and IV) 
and actions that can influence our future and change its path (V). 

Artificial Intelligence and Sustainable Development.
The Bigger Picture.

 To appreciate fully the stakes in the current race to develop 
Artificial Intelligence, some historical, political, and socioeconomic 
context is required. The legacy of our history continues to be felt today 
in the concept of technological innovation as a form of permanent 
competition, whether military, industrial, economic, or political, 
in which technological leadership and innovation are not always 
viewed as a collective shared path toward the improvement of the 
human condition. But, as a permanent confrontation of ideologies, 
values, social and economic systems in constant competition or 
conflict. In this concise geopolitical analysis, I present a historical 
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overview, a concepts map, and a road map for AI driven Sustainable 
Development based on science, technology, and data diplomacy, 
drawing on a variety of past and present global initiatives that have 
worked for decades to establish the conditions for an alternative 
evolutionary model. 

 One school of historical thought and pragmatic viewpoint 
holds that achieving the common good is a utopian fantasy. 
Throughout history, humanity has always competed and fought for 
limited resources. And technology has provided the few the tools they 
need to compete with nature or outcompete other humans for an 
ever-increasing share of these resources. History, on the other hand, 
provides an alternative pragmatic viewpoint: humanity can change. 
And it has the ability to learn, evolve, adapt, and choose a different 
shared path and a shared future. Europe, for example, the epicentre 
of two of history’s most atrocious wars that created and solidified this 
competition-based model for modern technological innovation, is 
evidence of this potential transformation. After achieving peace and 
becoming unrecognisable in the eyes of its own millennial history 
of wars, Europe today, seventy years later, like many other countries 
continues to pursue the common good, as enshrined in the Universal 
Declaration of Human Rights. This knowledge generates potential 
global scenarios, as well as ethical imperatives, that can and should be 
analysed. One has to wonder what the world and technology would 
be like today if the first and second world wars never happened. 
And one can imagine how the world might change if technological 
evolution were driven and directed by a common vision of a future 
based on peace and the common good of the planet and humanity, 
even in the face of political and economic rivalry. 

 Pragmatically, we cannot expect or even desire geopolitical 
competition to disappear, competition serving an important role 
in innovation and evolution. History and nature however have 
recently shown the high cost of various merely utilitarian human 
actions. Western countries have developed a technological and 
economic model that benefits a select few, and consumes without 
replenishing the world’s most valuable natural resources. Leading 
a globally emulated model that prioritizes the short-term needs 
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of the few over the long-term rights of all to benefit from shared 
and limited resources. As we progress through human history 
and into different eras of industrial revolutions and technological 
development, we notice a parallel evolution and direct correlation 
between technological innovation, energy consumption, and 
economic growth. This technological and economic model has 
resulted in enormously transformative social processes that have 
been extremely beneficial to a portion of humanity at the forefront 
of these transformations and socially ground-breaking. However, 
this model has also contributed to a growing global social divide, 
rising economic inequality, the current climate crisis, an increasing 
number of health and social crises, and an unsustainable reliance on 
depletable fossil fuels for economic growth.

 Numerous geopolitical considerations and pressures are 
driving global discourse around the “green movement” and the 
climate change mitigation strategies in general, and the “alternative 
energy” debate in particular. The paradox is that public debates 
about the negative consequences of unrestricted fossil fuel energy 
consumption and greenhouse gas emissions appear to obscure the 
underlying systemic, economic, social, and geopolitical dynamics 
and inequalities that caused these crises. It also obscures the fact 
that, independent of the climate crisis, the transition to new forms of 
energy will have to take place in a historically short period of time, 
not as a political choice, but as a pragmatic necessity, raising larger 
questions about the socioeconomic “sustainable development” of 
this necessary transition.

 The date when we will have depleted our planet of all fossil 
fuels is rapidly approaching, and it can be measured in a few decades 
(47 years for oil at current consumption levels according to the World 
Oil Reserves Tracker1, much less in the foreseen increasing energy 
demand projections). In this scenario, sustainable alternative energy 
growth is not only a desirable option, but the only option. As well as 
the development and commercialization of alternative industrial and 
consumer technologies designed for these new energy sources, and 
the infrastructures required to support them. The transformation of 
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an entire global system, with all of its interconnected technological 
dependencies, will take decades (consider the entire transportation 
system, cars, trucks, buses, airplanes, ships, heating systems, industrial 
systems conversion from fossil fuels to other forms of energy and 
the associated costs), and will present unique challenges for some 
countries and, as we know, tremendous opportunity for whoever 
controls the innovation cycles of these new emerging technologies.

 The green agenda will clearly benefit some countries more 
than others economically. When “better energy standards” are 
developed and implemented on a global scale, countries that 
pioneered these emerging technological standards gain a significant 
competitive advantage. When certain countries or economic actors 
advocate for global adoption of higher standards where they have a 
developmental advantage, economic pressures are created that affect 
everyone, but to varying degrees. This provides early developers and 
adopters with a number of competitive advantages, including the 
ability to limit competition from less expensive existing solutions 
because of new regulations that limit their use. And the ability to 
be first to market with new solutions that may become established, 
imitated, purchased, and adopted by smaller actors lacking the 
capacity to compete, resulting in technological and economic 
dependencies. The cost of gaining access to these new energy 
systems will determine the actual potential, or economic barriers, 
for developing countries around the world to use alternative energy 
systems, clean electricity, and green technologies as social and 
economic change catalysts. After centuries of reaping the social, 
economic, and infrastructure benefits of long-term fossil fuel use, it 
is unrealistic, if not unethical, for industrialised countries to imposes 
a green agenda without planning solidarity measures and strategies 
to support the adoption of these new technologies, which are either 
prohibitively expensive or unavailable globally (remember that 200 
years after its discovery around one billion people still have no access 
to electricity)

 A true and ethical green agenda can only be organized on a global 
scale, based on economic solidarity measures and socially responsible 
innovation and planning2, in which early innovators (and polluters) 
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do not follow established economic models, but rather create new 
sustainable development models that support other nations’ rights to 
achieve the same social, technological and economic advancement3 
of the most advanced economies. Sustainable Development, as a 
concept and goal, entails more than just reducing carbon emissions 
or developing alternative energy systems to combat climate change; 
it necessitates a systemic global approach and a more coherent global 
movement that calls the larger contexts of these crises into question. 
One that sees the “sustainable development agenda” as a necessary, 
collective, systemic effort to address what are increasingly seen as 
interconnected socioeconomic-ecological-geopolitical dynamics 
and global challenges, such as climate change, pandemics, social 
inequality, and the indiscriminate, unsustainable, and unregulated 
use of all depletable resources. 

As the societies that pioneered these technological 
transformations accelerate their transition to the next technological 
era powered by AI and fuelled by new kinds of energy sources, 
such as “data”, questions arise about the model that has guided 
humanity’s historical transformations, and pressures mount to 
ensure that we understand the risks and avoid old patterns, as well 
as the associated costs and errors. Data, often referred to as the “new 
oil”4 of the twenty-first century, will be critical building blocks for 
future AI developments, and will increasingly be the next form of 
energy powering our AI-driven evolution. We must ensure that 
they do not become the next form of pollution, and that they do 
not pose existential threats to the planet and humanity.We must 
also minimize data waste while maximizing the scientific and social 
utility of globally collected citizens’ data.

  This sense of purpose cannot be based on the visions of a 
few, but rather on a shared understanding of AI’s potential and risks. 
Throughout history, technologies have been described or perceived 
as ancillary tools. A cultural bias that persists today, leading many 
to refer to technology as “neutral”. However, we are coming to 
terms with the fact that all technologies possess ideological and 
ethical dimensions, present various ethical dilemmas, and with AI 
in particular raise profound ethical quandaries and existential risks. 
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The development of AI cannot follow the old model, which separates 
the future visions of technology’s developers and companies from 
the aspirations and concerns of its diverse human community of 
users. Neither maintain an innovation model based on unregulated 
geopolitical competition. Climate change, global health crises, 
sustainability goals, and future human-machine relations all 
necessitate a new international scientific strategy.

 The risks and benefits of the looming AI era, the era of sentient 
machines, and the imminent systemic transformation in energy 
sources are sufficiently transformative to warrant the establishment 
of a new international scientific and diplomatic strategy. A diplomatic 
model based on the recognition that international coordination 
of scientific approaches is required to develop feasible global and 
sustainable solutions. The importance of science, technology, 
and data diplomacy is currently being debated. Despite the rising 
geopolitical tensions, the increasing focus on science diplomacy 
stems from the realization that many global challenges can only be 
solved together. 

 While there are many different areas of scientific endeavour 
that should be included in these diplomatic negotiations (here 
defined as Scientific Green Zones), this concise geopolitical analysis 
presents a historical overview of technological innovation and the 
geopolitics that shaped specifically AI global evolutions. The early 
stages of AI development are presented within these historical 
contexts, describing how AIs evolved against the backdrop of 
concurrent and dominant transformative evolutions, in Information 
Technologies and other general purpose technologies, and how 
they are maturing to represent the foundation of a forthcoming 
fourth wave of technological disruptions. And the terrain of current 
geopolitical and technological competition. 

 The analyses, which are loosely divided into three phases, 
move from the past to the present, and begin with identifying best 
practices and some of the key initiatives that have attempted to 
achieve these global collaborative goals over the last few decades. 
Then, moving forward, they describe a roadmap to a possible 
future based on already existing and developing theories, initiatives, 
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and tools that could underpin these global collaborative efforts in 
the specific areas of AI and sustainable development. In the Road 
Map for AI Driven Sustainable Development, the analyses identify 
and stand on the shoulders of a number of past and current global 
initiatives that have worked for decades to lay the groundwork for 
this alternative evolutionary and collaborative model. The title of 
this book directs, acknowledges, and encourages readers to engage 
with one of these pivotal efforts, the “Our Common Future” report, 
the Brundtland’s commission report which was published in 1987 by 
the World Commission on Environment and Development (WCED). 
Building on the report’s ambitious humanistic and socioeconomic 
landscape and ambitions, the analyses investigate a variety of 
existing and developing best practices that could lead to, or inspire, 
a shared scientific collaborative model for AI development. Based 
on the understanding that, despite political rivalry and competition, 
governments should collaborate on at least two fundamental 
issues: One, to establish a set of global “Red Lines” to prohibit the 
development and use of AIs in specific applications that might 
pose an ethical or existential threat to humanity and the planet. 
And two, create a set of “Green Zones” for scientific cooperation in 
order to capitalize on the opportunities that the impending AIs era 
may represent in confronting major collective challenges such as 
the health and climate crises, the energy crisis, and the sustainable 
development goals identified in the report and developed by other 
subsequent global initiatives.

 This concise geopolitical analysis and roadmap presents a 
historical overview, a concepts map, and a road map for AI driven 
Sustainable Development based on: shared Future Narratives; 
Socially Responsible Innovation, Science and Technology 
Diplomacy; the definition of Scientific Green Zones and Red Lines, 
Human Centric and Trustworthy AI Principles and Regulations, 
a shared Geopolitical Strategy and Model for Sustainability and 
AI, an Alternative Multilateral Model for Science and Technology 
Diplomacy, and Multilateral Scientific and Technological Alliances, 
Cooperation, and Mutual Assistance Programmes. Complexity and 
Non Linear Dynamics Theories, Systemic Thinking, Data and AI 
Diplomacy, Open and Sustainable Data, FAIR Data Principles and 
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Tools, Data Stewardship, Data Trusts, AI Standards. Inspired by the 
UN “Our Common Future” report’s vision, values, and path, and the 
goals set by the “UN 2030 Agenda for Sustainable Development”.
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CHAPTER I 
The History and Context of the Geopolitical 

Race for AI Leadership
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1.1 Govern the Future Lead the World. Technology in 
the Nationalist Era. 

The role of technological dominance in geopolitical relations 
became painfully clear at the turn of the century. Since the end 
of the two world wars, technological leadership has never been 
regarded as a politically neutral human endeavour, but rather as a 
direct or symbolic carrier of national interests in geopolitical power 
relations5. The two world wars established, through the largest, 
quickest, and most thorough reorganisation of society and labour, a 
distinct war mentality and a socially perceived relationship between 
technological leadership and global dominance. To this day, an 
astonishingly large proportion of the most advanced technological 
innovations are carried out behind the strictest secrecy of military 
programs6, or behind the politically constructed walls of national, 
industrial and economic competition. A new kind of war and trench 
mentality, based not only on actual technological innovation and 
achievements, but also on the ability to direct and lead the future 
through technological and societal aspirations and goals. During and 
after the two world wars it became clear that those who controlled 
the future path of technological innovations, military and not, would 
dominate fundamental dimensions of geopolitical power relations. 
The effort to inspire, control, or guide the future became a core 
geopolitical strategy at that time in history. A forward-thinking race 
in which the core understanding was that those who did not control 
technological innovation and future possibilities were far more likely 
to be controlled and pushed towards possible futures they neither 
desired nor chose7.  

 For example, the 1950s space race (between the US and the 
Soviet Union) and the first human landing on the moon were as much 
about political vision, ideological leadership, and cultural dominance 
as they were about economic investments, scientific and technological 
innovation strategies, achievements, and legacies8. The dominance 
in the space race left a long political, military, cultural, economic 
and technological legacy. The technological know-how developed to 
support the moon landing, which was efficiently supported by the 
“military industrial complex”9 created in the United States during 
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WWII (by the War Production Board10), resulted in a long legacy of 
socially transformative technological innovations. More importantly, 
it contributed to the development of a long-term peacetime strategy 
for maintaining US leadership in the technology sector11. Those 
years shaped relationships between academia, research, industry, 
government, private and public sector, investments and financial 
models, and the all-too-important relationship with the military 
industrial complex12. In addition to a profitable global economic 
model and a global strategy based on the United States’ leadership in 
innovation in the “general purpose technologies”13 sectors. 

 Satellites developed during the space race became the 
foundation for an ever-increasing network of other commercial 
technological innovations. The Global Positioning System (GPS) 
project, begun by the United States Department of Defense in 1973, 
would go on to dominate and completely transform first military, 
then civil, and finally consumer location-based technologies and 
applications. Modern laptop computers are direct descendants of the 
Shuttle Portable Onboard Computer (SPOC) developed by the NASA 
Shuttle programme, thanks to advances in computer miniaturisation 
developed to power the lunar missions. The CMOS sensors that 
are now found in almost all digital cameras were developed for a 
US space programme by the Jet Propulsion Laboratory ( JPL). This 
ability to translate technological breakthroughs in one sector, in 
this case military, into consumer-level technologies and products 
explains the United States’ successes and may explain, in part, the fall 
of the Soviet Union. The Soviet Union offered a strong technological 
competition to the US, and Europe, in science and in the military, 
and space industry. However, these largely state-controlled industries 
and their breakthroughs did not translate into commercial strategies 
and products that could improve productivity, social conditions, 
and shared economic growth, areas in which the United States not 
only excelled, but also transformed into an internationally revered 
cultural model and brand.
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1.2 Future Narratives 

Computer microchips, the Internet (a product of a military legacy 
project developed during the cold war, ARPANET), CMOS sensors 
and imaging technologies, GPS, and many other technological 
innovations have all been part of a complex race in which developers 
and early adopters have inevitably gained significant social, economic, 
and political advantages over their cultural adversaries who lagged 
behind. This decades-long race has resulted in the well-known 
current geopolitical and economic dynamics in which the United 
States has been leading the future since the 1950s through both their 
control of future narratives (political14, cultural15, economic16, and 
ideological17) and future envisioning strategies and goals (such as the 
one evoked by the first human landing on the moon: “That’s one 
small step for man, one giant leap for mankind.” In addition to their 
control of technological innovation cycles in military, industrial, and 
consumer level technologies and applications. Relegating Europe, 
Japan, Russia, China, South Korea, India and others to either follow, 
or try to compete or catch up.

  In 2001 a private American company, Space X, was created 
with the aspirational goal of landing the first humans on Mars and 
creating the first interplanetary human settlement. Since then, Space 
X has revolutionised the rocket market by achieving significant 
technological breakthroughs, such as the design of fully reusable 
launch rockets (Falcon Heavy, BFR Super Heavy, and the forthcoming 
Starship). The technological and economic successes of Space 
X, as well as the incredibly powerful future narrative18  of human 
colonisation of other planets, appear to have rekindled a new space 
race, this time to Mars. The United Arab Emirates launched its Hope 
orbiter to Mars on July 19, 2020, using a Japanese H-IIA rocket. Then, 
on July 23, 2020, China launched its Tianwen-1 mission to Mars atop a 
Long March 5 heavy-lift rocket, carrying an orbiter, lander, and rover. 
NASA successfully launched the Mars 2020 Perseverance rover on an 
Atlas V-541 rocket on July 30, 2020. The NASA Perseverance Rover 
landed on Mars on February 18, 2021, followed by China’s Zhurong 
Rover on May 14, 2021. The current space race to Mars promises to 
be at least as competitive and technologically fruitful as the moon 
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landing (NASA Artemis program19 aims to bring humans on the 
moon once again). This new space race appears to have also created 
new national security investments and priorities, as evidenced by the 
establishment of the United States Space Force (USSF) in December 
2019 and an increased international focus on the developing space 
economy, as well as the rising risk of space militarization20,21.

  The ability to stay ahead of, and in control of, the future through 
future narratives and technological innovation cycles has resulted 
in enormous geopolitical, economic, and social advantages for the 
societies that lead these technological developments22. Following 
World War II, “the effort to control or guide the future became a 
strategic decision, and the ability to lead and govern technological 
developments became tools to exert forms of geopolitical influence 
and control. For the past century, this awareness has motivated a 
constant technological race in which different actors have constantly 
competed for the definition of the future (and the social, economic, 
and political advantages that come with the ability to control such 
futures) by controlling technological developments and the adoption 
of new technologies.”23. The ability to lead technological innovation 
cycles and govern global industrial production and exchanges has 
emerged as a core criteria in global geopolitical, economic, and 
ideological competition. Since the 1950s, a substitute for wars, and 
thus a step forward for humanity, but also a form of ideological 
competition and an exercise in various forms of geopolitical influence 
and control with significant social consequences.                              

  

1.3 Four Technological Waves and a Growing 
Socio-Economic Divide 

The result of this diverse cultural and economic investment in 
technology, as well as success in governing and leading technological 
innovation development cycles, has resulted in a fragmented relative 
socio-technological timeline on the planet, in which different nations 
and communities live in the past, present, or future of one another.

 This fragmented timeline is well exemplified by the differences 
and profound gaps that still exist globally in different nations’ access to 
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available sources of power, different patterns of energy consumption, 
food production methods and food chain, dominant methods in 
manufacturing, building construction methods, dominant materials, 
means of transport, dominant communication technologies, military 
technologies, financial technologies, and medical and healthcare 
technologies24.

 Today more than 10% of the world’s population still does 
not have access to electricity. That is 221 years after Volta invented 
the Voltaic Pile in 1799. 41% of the world’s population does not have 
internet access, and 50% do not own a computer or smartphone. 82% 
of the world’s population does not own a car. Globally, 1.7 billion 
adults do not have access to financial services and remain unbanked. 
Even mobile broadband, which UNESCO25 considers to be the 
fastest growing technology in human history, has only 5 countries 
worldwide that have what can be considered full access (over 90%) 
to 4G networks as of today (2021). As Gibson (2003) put it succinctly, 
“the future is already here; it’s just not very evenly distributed.” This 
technological divide has resulted in a fragmented timeline in which 
the different ability of nations to develop and quickly adopt emerging 
technologies within their social structures and economies has given 
them significant socioeconomic and geopolitical advantages over 
other nations that lag behind.

It is helpful to think of the four major technological waves26  
that have created this technological gap and socioeconomic 
segmentation since the early 1800s. Three socially transformative 
technological innovations, and their derivatives, that contributed to 
profoundly transforming society, everyday household life, and the 
economic and industrial processes of the nations that developed 
and supported them through their implementation and adoption in 
countless applications. We can identify three socioeconomic waves 
caused by a series of “general purpose technologies” (Ibid.). The Steam 
Engine (the age of the machine, or the first industrial revolution, led 
by Britain), Electric Power (the age of technology and electronics, or 
the second industrial revolution, led by the US, Britain, Germany, 
France, Italy, and Japan), and Information Technology (the digital age 
and big data age, the third industrial revolution, dominated by the 
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United States). And a fourth, which is taking shape and promises to 
be equally competitive and disruptive, based on Machine Learning and 
Artificial Intelligence. The first three socially disruptive technological 
waves can be identified as the primary drivers of a historically 
growing socioeconomic gap. 

 This technological gap, and its socioeconomic consequences, 
apply to nation states as well as individuals, groups, businesses, 
and institutions within them. Wealth and income inequality within 
countries, for example, can be linked to unequal access to financial 
instruments and technologies used to manage wealth, as well as 
general income inequality. The fourth forming wave is expected to 
be equally disruptive in terms of forming gaps between nations and 
individuals within their societies. 

 The socioeconomic transformations brought about by 
these general-purpose technologies, which were considered 
the foundations of the first three industrial revolutions, were 
historically transformative for humanity, which had previously 
shared an essentially stagnant subsistence level (often referred 
to as the Malthusian trap27). Their development and adoption by 
various nations paved the way for historically unprecedented social 
evolution and economic growth for the societies at the forefront of 
these technological transformations. 

 For hundreds of years, China (and India) were world leaders 
in manufacturing output and economic growth when national 
output and economy were directly linked to population numbers 
and growth. The first industrial revolution (1760-1840) in Britain 
profoundly altered that through a series of innovations that radically 
transformed industrial production and output, as well as economic 
growth and per capita income. By 186028 , Britain had surpassed 
China’s output and economic growth, and was leading the industrial 
transformation of other European countries. However, by 1900, 
the United States’ rapidly developing industrialization process had 
surpassed Britain’s output. Britain and Germany, followed by France 
and Italy, continue to lead Europe in the second industrial revolution’s 
innovation cycle (1870 to 1914). By 1914, the industrial revolutions had 
already created a historically unprecedented socioeconomic divide 
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between the industrialised nations and the ones that lagged behind. A 
gap that would only widen as a result of technological advancements, 
geopolitical shifts, and socioeconomic transformations during and 
after the two world wars.

 The technological and socioeconomic gap created by the two 
world wars would only be partially transformed by new geopolitical 
dynamics and economic transformations at the end of the twentieth 
century, which resulted in processes of decentralisation of production 
and globalisation of exchanges. 

 These transformations have historical followed different 
paths, and national strategies, that lead (through the third wave) to the 
contemporary geopolitical dynamics. That despite the contemporary 
international tensions can be seen as a general process of global 
evolution and transformations moving towards two contrasting 
(economic) trends: a) a narrowing of the gap among nations, while b) 
an increasing economic inequality within nations.  

 IT technologies have disproportionately rewarded the 
educated minority29 by replacing old jobs with ones that require 
more skills. Salaries for those with graduate degrees have steadily 
increased in the United States since the late 1970s and early 1980s, 
while they have decreased significantly for those with no formal 
education. Furthermore, automation has shifted corporate profits 
away from employees and toward business owners. This type of 
income transfer from workers to investors explains why, despite 
having 9 times fewer employees and a stock market value 30 times 
higher30, the combined revenues of Detroit’s “Big 3” (GM, Ford, and 
Chrysler) in 1990 were nearly identical to those of Silicon Valley’s 
“Big 3” (Google, Apple, and Facebook) in 2014. According to a 2018 
report by investment firm UBS, billionaires have driven nearly 80% 
of the 40 major breakthrough innovations over the last four decades. 
A path that Brynjolfsson and McAfee argue will be exacerbated by 
the fourth AI and Machine Learning-based revolution, which is 
reminiscent of the third (IT) industrial revolution. Inequality within 
the capitalist system has been a central issue throughout capitalism’s 
history. From Marx to Sen (1973, 1992, 1992)31 who studied Economic 
Inequality, to Piketty, who in 2013 provided the most riveting 
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economic analysis of the growing inequalities caused by “capital in 
the twenty-first century”32, which was followed in 2016 by Schwab’s 
prediction that income inequality would be the most serious societal 
concern associated with the forming Fourth Industrial Revolution. 
Along with international competition, the most significant issue that 
governments will have to address through national strategies and 

legislation.

1.4 Geopolitical and Socio-Economic Models, War and 
Technological Leadership.

The Second World War can be identified as the historical moment 
when the United States surpassed Europe’s profoundly divided 
and economically shaken technological and scientific innovation 
leadership. A process lead by the political vision and will that paved 
and powered the post Great Depression future of the US industrial 
machine, and sustained by the sheer technological innovations and 
organisation of the US military industrial complex.

 Franklin D. Roosevelt’s New Deal, which included the 1935 
Works Progress Administration (WPA) and, later, the 1942 War 
Production Board (WPB), profoundly restructured American society 
and the US industrial complex. The New Deal laid the groundwork 
for the US industrial complex, but it was the war industry and the 
fight for democracy with its European allies that brought the US to 
full employment, the end of the Great Depression, and prosperity 
by 1943.. This systemic evolution in infrastructures and industrial 
organisation occurred concurrently with major socioeconomic 
transformations and policies (such as the end of job segregation 
during WWII, the entry of millions of women into the labour 
force, and the establishment of the Social Security Act) which 
established the industrial model, organisational structures, and 
economic foundations that would lead to the US leadership first in 
federally coordinated projects (NRA and WPA 1935), then in military 
technologies and the military industrial complex (WPB 1942), and 
finally, after the end of the world war (and the Cold War), in scientific 
research and the emerging consumers driven technologies’ market. 
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. While Europe and the rest of the world struggled to recover from 
the devastation of World War II, the American economy grew by 
37% in the 1950s, reaching unprecedented levels of prosperity. By 
the end of the 1950s, the average American family’s purchasing 
power had increased by 30%. (although many were left behind33). 
Affordable college education (Servicemen’s Readjustment Act of 
1944), a highly educated and trained labour force, the consolidation 
of the US oil industry, advances in science and technology, and 
improved productivity all fuelled business growth, mass production 
and consumption (and debt), and general living standards that no 
other country could match at the time. It also established the cult 
of opportunity, innovation, and the free market, allowing any astute 
individual with business acumen and market knowledge to succeed. 
An ideology that aided the widespread popularity of tycoons who 
built vast personal financial empires, such as Rockefeller in oil, 
Morgan in banking, Gould and Vanderbilt in railroads, Carnegie in 
steel, Du Pont in gunpowder, Hughes in aviation, and others. 

 This produced a socioeconomic growth model based on 
democratically elected government (one person, one vote), individual 
freedom and opportunity, low taxes, a free market economy, 
innovation, technological leadership, and consumer spending 
that was admired and forcefully promoted (by the “Washington 
Consensus”34) around the world.

 The Washington Consensus favoured processes of economic 
globalisation, the emergence and new dominance of the digital 
economy (third wave), and the increasing transfer to China of the 
world’s industrial manufacturing processes and know-how have 
allowed China to reclaim its crown as the leader in industrial 
output over the last ten years. Following a remarkable “planned” 
socioeconomic transformation that saw the country go through the 
entire 250-year transformation of the first three industrial revolutions 
in only 40 years. Since 1978, China’s economic development has 
been fuelled by a distinct Chinese model35,, defined by dominant 
party rule, strong government’s control, a centralised investment 
and development strategy, and a “planned economy”. A model that 
began with the State Planning Commission (1952–1998), evolved 
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with the State Development Planning Commission (1998–2003), and 
culminated in 2003 with the formation of the National Development 
and Reform Commission (NDRC). 

 The Soviet Union had a substantial influence on the 
development of the Chinese model, as well as on the country’s 
scientific and technological policies. On February 14, 19504, the 
newly established People’s Republic of China (PRC) signed the 
“Sino-Soviet Treaty of Friendship, Alliance, and Mutual Assistance” 
with the Soviet Union4. The treaty established Russia’s and China’s 
military, diplomatic, and economic relations, which included loans, 
trade in equipment, and scientific and technological assistance. A 
treaty allowing thousands of Soviet scientists and engineers to visit 
China and share their knowledge and technology. The Soviet Union 
also had a significant impact on China’s science and technology 
policies, which in the 1950s adopted the Soviet model of the “Five-
Year Plan.” Scientists from the Chinese Academy of Sciences (CAS) 
visited the Soviet Union at the time to learn about the process of 
developing science and technology plans36. Since then, China has 
adopted a Soviet-inspired planned economy model. Sino-Soviet 
relations under Mao Zedong and Stalin were never easy (because of 
the Korean war). However, relations deteriorated even further after 
Khrushchev’s de-Stalinasation, the disastrous Chinese 1958 Great 
Leap Forward, Mao’s personal attacks on Khrushchev in 1960 and 
1962 (the latter following the Cuban missile crisis), and Khrushchev’s 
distancing from Mao with his declaration of neutrality over the 
Sino-Indian border dispute. These tensions sparked the “Cultural 
Revolution,” which resulted in the border crisis with the Soviet Union 
in 1969 and the threat of nuclear war between China and the Soviet 
Union. President Nixon’s decision to support China saved the world 
from a potentially disastrous outcome. A critical step in future Sino-
American relations, along with the opening of trade relations that 
followed President Nixon’s first official visit to China in 1972. (PRC).

 Deng Xiaoping, who took power after Mao died in 1976, 
implemented a “great international circulation” strategy in the 
1978 “Chinese Economic Reform.” An innovative set of political 
and economic policies (the Open-Door Policy, established by the 
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Third Plenary Session of the 11th Central Committee of the Chinese 
Communist Party) that combined a distinctive Chinese approach 
(the so-called Beijing Consensus) with the same export-led growth 
strategy that had proven successful in other Asian countries (such 
as Japan, Singapore, Taiwan, South Korea). Deng Xiaoping delivered 
a groundbreaking, far-reaching speech at the same year’s “National 
Science Conference” in Beijing, which became a watershed moment 
in Chinese science policy. In his speech, Deng Xiaoping recognized 
science and technology as a “primary productive force” and key 
development goal, as outlined in the eight-year (1978-1985) “National 
Science and Technology Development Plan.” With average growth 
rates of 10% over the last 30 years37, China’s heavily state-controlled 
short and long-term planning has proven extremely successful. 
Despite market changes, strong Party oversight and centralised 
economic planning (investment and landing) continue to play a 
critical, pivotal strategic role in China’s growth strategy. The Chinese 
political model, which has been described as meritocratic38, and 
its alternative “socialist market economy”39 are now providing a 
different economic growth model that is frequently contrasted with 
the free market economies of the American and European models 
(as successful variation of the Soviet era state controlled and planned 
economy strategy). Despite their differences, both models regard 
technology and leadership in technological innovation cycles as 
primary carriers of their alternative socioeconomic models.

 Today, China not only outperforms America in terms of 
industrial output40, but also aspires to be a leading competitor, if 
not world leader, in the next wave of redefining general-purpose 
technologies, Machine Learning and Artificial Intelligence. Having 
already surpassed Europe in terms of investment in the field, it aspires 
to match, if not surpass, the United States in the future-defining, forth 

wave, of the AI industrial revolution, which is still in its early stages.

1.5 The Forming Fourth Wave of Technological 
Disruptions.

“The First Industrial Revolution used water and steam power to 
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mechanise production. The Second used electric power to create mass 
production. The Third used electronics and information technology 
to automate production. Now a Fourth Industrial Revolution is 
building on the digital revolution of the third.”, famously claimed 
Klaus Schwab in 201541. Definitions of the “Digital Revolution” vary, 
but we can state, perhaps oversimplifying, that the later stages 
of the third industrial revolution have been marked by the digital 
transformation of legacy analogue technologies. Furthermore, there 
has been a general process of datafication of physical phenomena, 
industrial processes, and social interactions, blurring the distinctions 
between the physical, digital, and biological realms. A process 
that began with analogue technologies such as audio recordings, 
photography, and moving images and progressed through 
Information Technologies and Digital Visualization Technologies, 
moving through advancements in computing (from the Z3 to CGI 
and quantum computing) and in combination with evolving media 
technologies (virtual reality) and material technologies (various types 
of 3D printing, prosthetics and robotics) and in connection with geo-
locational technologies (IOT and Geomedia42) are creating pervasive 
processes of datafication, and digital augmentation of reality. These 
combined processes of datafication, virtualization, and reality 
augmentation, in conjunction with advances in computing power 
and programming, are laying the groundwork for a qualitatively 
different, and systemically transformative, evolution of computing 
that began with digitalisation and is evolving into Machine Learning 
and Artificial Intelligence.  

 The origins of digitalization can be traced back to a few key 
milestones. 2600 years ago, place-value numbers and the number 
zero were invented. Binary numbers first appeared 500 years ago. 
Babbage’s Analytical Engine, the first programmable automatic 
digital computer concept, was introduced in the 1830s, and Boole’s 
symbolic logic and algebra were introduced in the 1840s. Zuse’s (and 
Schreyer’s) Z3 programmable digital computer debuted in 1941. By 
the late 1950s, we had made significant progress in our understanding 
of what programmable computers could do.

 In 1959, Arthur Samuel defined machine learning as a field 
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of study “concerned with the programming of a digital computer to 
behave in a way which, if done by human beings or animals, would be 
described as involving the process of learning”43. Mitchell defined it 
as “the study of computer algorithms that allow computer programs 
to automatically (learn and) improve through experience”44. 
Machine Learning is a subset of Artificial Intelligence, a broader 
field whose stated goal (1955) is to deal with the machine simulation 
of “every aspect of learning or any other feature of intelligence”45. 
A goal that, if realized, will usher in a fourth wave of profoundly 
transformative technologies and applications that, like previous 
general-purpose technologies, will transform society, labour, and the 
world’s geopolitical and economic relations. Three pivotal meetings, 
as Nilsson summarizes, ushered in the emergence of Artificial 
Intelligence as a full-fledged field of study. A “Session on Learning 
Machines” was held in conjunction with the 1955 Western Joint 
Computer Conference in Los Angeles. In 1956, Dartmouth College 
hosted a “Summer Research Project on Artificial Intelligence”. The United 
Kingdom’s National Physical Laboratory sponsored a symposium on 
the “Mechanization of Thought Processes” in 1958. (Nilsson 2010:49).

 The term “AI” was first used by John McCarthy, Marvin 
Minsky, Nathan Rochester, and Claude Shannon in a proposal to the 
Rockefeller Foundation for funding the 1956 Dartmouth Workshop. 
The proposal defined AI as “an attempt” to “to find how to make 
machines use language, form abstractions and concepts, solve kinds 
of problems now reserved for humans, and improve themselves”. A 
document issued recently by the European AI High-Level Expert 
Group defined it more precisely46:

“Artificial intelligence (AI) systems are software (and possibly also hardware) 
systems designed by humans that, given a complex goal, act in the physical or 
digital dimension by perceiving their environment through data acquisition, 
interpreting the collected structured or unstructured data, reasoning on 
the knowledge, or processing the information, derived from this data and 
deciding the best action(s) to take to achieve the given goal. AI systems 
can either use symbolic rules or learn a numeric model, and they can also 
adapt their behaviour by analysing how the environment is affected by their 
previous actions. As a scientific discipline, AI includes several approaches 
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and techniques, such as machine learning (of which deep learning and 
reinforcement learning are specific examples), machine reasoning (which 
includes planning, scheduling, knowledge representation and reasoning, 
search, and optimization), and robotics (which includes control, perception, 
sensors and actuators, as well as the integration of all other techniques into 
cyber-physical systems).”

 One widely held belief is that AI evolved from Cybernetics, 
which Norbert Wiener defined in his 1948 book “Cybernetics: Or 
Control and Communication in the Animal and the Machine” as 
the “study of control and communication in the animal and the 
machine.” The ideas that emerged in the field of cybernetics (as both 
a scientific endeavour and a philosophy) were enormously influential, 
entering intellectual and political discourse worldwide in the 1950s. 
These ideas and research efforts resonated in the United States and 
Europe, where research flourished in all fields, including scientific, 
military, and philosophical research. As well as in philosophical and 
political debates in Russia and China, to be either rejected (China) 
or embraced (Russia) (Russia). In China, they were primarily used 
to assert their increasingly divergent political ideas and philosophy 
from Khrushchev’s Soviet Union, rather than being the subject of 
actual scientific research.

 From its inception until the 2010s, the United States dominated 
the AI research field with pioneering projects in neural networks 
and pattern recognition (perceptrons, 1957, Frank Rosenblatt PARA 
project -Perceiving and Recognising Automaton-), natural language 
processing (Simmons and Lauren Doyle 1965 Protosynthex system), 
and the John McCarthy and Marvin Minsky’s MIT AI Lab (founded 
in 1959). The Stanford AI Lab (SAIL) was established in 1965. 

 The United States Department of Defense’s Office of Naval 
Research (ONR) and the Advanced Research Projects Agency (ARPA) 
were two major sources of funding in the late 1950s and early 1960s . In 
the 1960s and 1970s, the three major AI US labs, CMU, MIT, and SRI, 
saw a surge in investments and research, with projects in computer 
vision and robotics, as well as advances in natural language processing 
and interactions (1968, Latsec, Inc, sponsored by the US AirForce, 
and MIT’s SHRDLU natural language dialogue system developed by 
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T. Winograd and others). In the 1980s, Japan showed some interest 
and competition (“Fifth-Generation Computer System Project”), to 
which the United States responded with the heavily funded DARPA’s 
“Strategic Computing Program” (with three subprograms in aerial 
training, battles management and autonomous vehicles). Projects 
that were later followed by pioneering machines, experts systems, 
that evolved more complex forms of knowledge representation 
and reasoning, such as Feng-hsiung Hsu’s brainchild ChipTest from 
1985 (a chess computer built at Carnegie Mellon University by Feng-
hsiung Hsu, Thomas Anantharaman and Murray Campbell). This 
would later evolve into IBM projects such as Deep Thought (1989), 
Deep Blue (1996, which famously defeated Chess world champion 
Garry Kasparov on May 11, 1997 in New York City), and Watson 
(2005). IBM’s AI project (which became famous for winning over 
human competitors in Jeopardy 2011) is still active and ambitious.

 The history of artificial intelligence research in the Soviet 
Union and China 47 was quite different. China officially entered the 
field in 1981 with the establishment of the Chinese Association for 
Artificial Intelligence (CAAI), the country’s first official research 
institute dedicated solely to AI (to this day the only AI national-
level academic association officially authorised by the Ministry 
of Civil Affairs in China). And the first issue of “The Journal of 
Artificial Intelligence” was published in 1982. Prior to that date, the 
history of AI in China was turbulent, mostly due to a political and 
philosophical debate that contrasted Chinese and Soviet positions 
on Cybernetics and AI as projections of diverging political and 
ideological positions. In the early 1950s, research in cybernetics and 
AI faced strong political opposition in China, as it did in the Soviet 
Union, where cybernetics was officially rejected under Stalin. In the 
1953 article ‘Whom Cybernetics Serves,’ it was stated that cybernetics 
served the interests of the reactionary bourgeoisie and reflected 
its desire to replace potentially revolutionary human beings with 
machines that would obediently carry out imperialist and militarist 
commands. Things began to change after Stalin’s death in 1955, when 
Khrushchev mentioned cybernetics in a speech as a potential way 
to boost the Soviet economy. China’s “Twelve-Year National Long-
Term Outline for Science and Technology Development” (1956-1967) 
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was the first of its kind, and cybernetics was mentioned as one of 
the nine core scientific foundations for the development of strategic 
“New Technologies” in the country. The Great Leap Forward and 
the Cultural Revolution, however, stalled any plans or discussions in 
the field, and the confrontation with the Soviet Union resulted in an 
antagonistic view of the field (it was mostly a philosophical debate 
at the time). In 1961, the third “Program of the Communist Party 
of the Soviet Union” stated that “cybernetics, electronic computer, 
and control systems will be widely applied in production processes 
in industry, building, and transport, in scientific research, planning, 
designing, accounting, statistics, and management.”.

 The Soviet Union had made significant investments in 
cybernetic ideas and research. In 1961, the USSR already had twenty 
research institutes in the field. The first and most important was a 
council formed in 1959 by the USSR Academy of Sciences48. China’s 
position on the subject had shifted dramatically, and cybernetics 
was frequently criticized as the Soviet Union’s extreme “revisionist” 
stance and a betrayal of communist ideals. Things began to change 
only after 1976. In the 1980s and 1990s, China saw an increase in 
interest in the development of academic research in AI following the 
end of the Cultural Revolution and the start of Chinese Economic 
Reform (1978). As previously stated, China entered the field officially 
in 1981, with the formation of the Chinese Association for Artificial 
Intelligence (CAAI) and the publication of a small but growing 
number of academic papers on the subject. However, they remained 
late followers rather than field leaders until the late 1990s, when 
things began to change dramatically in the new socioeconomic 
climate and astounding industrial transformation. 

 By the early 2000s, the United States (military and academic), 
followed by the United Kingdom, Europe, and Japan, and the Soviet 
Union/Russia, had transformed AI research. After a few false starts, 
it was finally recognized as a potential next area of geopolitical, 
economic, and technological competition, as well as a fourth wave 
general purpose technology with the potential to transform the 
world’s economy and began to attract increasing international 
political investment and competition.
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 The geopolitical race for artificial intelligence leadership, as 
well as the US-Chinese rivalry, began in the early 2000s as a growing 
business competition among IT behemoths. In no particular historical 
order, but of significance, Chinese behemoth Baidu established its 
“Silicon Valley AI Lab” in 2014, led by chief scientist Andrew Ng, an 
AI pioneer and founder of Google’s wildly successful “Google Brain” 
deep learning project in 2011. In the same year, Google acquired 
DeepMind (founded in 2010) for approximately $600 million, and 
Chinese iFlytek launched its “Super Brain Project” (2014). Siri from 
Apple debuted in 2011, and Alexa from Amazon debuted in 2014. 
iFlytek was founded in 1999 as a partially state-owned AI natural 
language processing (NLP) company. By 2010, they had developed 
China’s first voice input and translation app, which supported 
22 different Chinese dialects (belonging to a number of different 
language groups in China that do not necessarily understand each 
other). This is the second of two companies in the world to enter that 
market, following Google Translate (2006). (today both companies 
have around 500 million users). In a field that had seen many 
summers and winters, however, things began to change dramatically 
in 2016. With a fundamental shift from competitive business to 
strategic government planning.

 In March 2016, Google’s DeepMind AlphaGo defeated Korean 
Go player Lee Se-dol by a score of 9 to 9, drawing widespread attention 
to AI’s new capabilities. A combination of technical evolution with 
increased use of CPU and GPU combined performance, large 
scale datasets, and algorithm evolution, which moved from the 
1950s Artificial neural networks to the 1960s Heuristic algorithm 
knowledge inference, the 1970s Fuzzy logic evolutionary strategy, 
the 1980s Expert system genetic algorithms, the 1990s Q learning 
bp algorithms, and the new generation AlphaGO deep learning 
algorithms. 

 In May of that year, the National Development and Reform 
Commission, the Ministry of Science and Technology, the Ministry of 
Industry and Information Technology, and the Chinese Cyberspace 
Administration issued the “Internet Plus Artificial Intelligence 
Three-Year Action Implementation Plan.” The plan was created to 
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provide industry and other stakeholders with immediate guidance49. 
It established a competitive agenda under which China should have 
achieved parity with global AI technology and industries by 2018. 
And, in key projects such as intelligent home appliances, smart 
automobiles, intelligent unmanned systems, intelligent wearable 
devices, and robots, to establish, cultivate, and develop emerging 
artificial intelligence industries. It also stated that it would promote 
talent, financial support, and intellectual property protection in an 
open, cooperative, green, and safe AI industrial ecology. The plan 
was presented in conjunction with the 13th Five-Year National 
Science and Technology Innovation Plan, which kicked off a series 
of fifteen ambitious projects detailed in the “Outline of the National 
Medium- and Long-term Programme on Science and Technology 
Development”50. The program clearly stated China’s ambition 
to compete for global leadership in various fields of science and 
technology.

  In response to China’s strategy, President Obama’s Executive 
Office of the President National Science and Technology Council 
Committee on Technology issued a report titled “Preparing for the 
Future of Artificial Intelligence”51 in October 2016. Based on five 
outreach initiatives (including one on the Economic and Social 
Implications of AI Development, which I attended in New York in 
July 2016), the report established an important agenda that notably 
focused on AI applications for public good, as well as its potential 
social impacts on work and the economy, AI regulation, fairness, 
safety, and governance, global considerations, and security. It also 
stated that “the approach to regulation of AI-enabled products to 
protect public safety should be informed by risk assessment.” The 
same month, the US National Science and Technology Council 
issued the “National Strategic Research and Development Plan for 
Artificial Intelligence,” which focused on seven strategies, including 
investments in AI, human-AI collaboration methods, understanding 
the ethical, legal, and societal implications of AI, strategies to ensure 
the safety and security of AI systems, and the development of shared 
responsibilities.

 By 2017, AI had reached international strategic interest, as 
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demonstrated by Russian President Vladimir Putin’s declaration 
that a global AI competition had begun: “Artificial intelligence is the 
future, not only for Russia, but for all humanity,” he said, adding 
that “it comes with colossal opportunities, but also threats that are 
difficult to predict. Whoever becomes the leader in this sphere will 
become the ruler of the world”.

1.6 The Competing US and Chinese Science and 
Technology Planned Assistance and Economic Models.

As previously discussed, various leaders and geopolitical powers 
have fought for global leadership and control since the early and 
mid-nineteenth centuries through a combination of aspirational and 
forward-looking campaigns, national plans, economic investments, 
scientific programs and goals, all aimed at achieving and maintaining 
technological leadership, as well as global geopolitical influence. 

 Since the end of WWII, it has become clear that technological 
leadership is inextricably linked to economic and military 
leadership, as well as global ideological and cultural influence. A 
significant combination in which political ideologies, cultural values, 
and national interests and aspirations were just as important as the 
scientific processes and economic models that supported these 
technological innovations. 

 The ability to predict, inspire, lead, and govern key future 
technological developments, as well as control over global adoption 
processes, has emerged as a critical dimension of global geopolitical 
competition. While technological foresight and leadership, as well as 
planned global investments and the establishment of international 
technological dependencies, have become tools for achieving long-
term forms of cultural, ideological, and economic global influence 
and dominance52. Since the end of the two world wars, these 
geopolitical strategies have been formalised in a number of historically 
significant scientific and technological alliances, cooperation, and 
mutual assistance programmes aimed at geopolitical influence and 
diplomatic outreach53.
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 The first US foreign aid program, as well as the European 
Recovery Program, are important historical examples (ERP). The 
US Congress passed the “Foreign Assistance Act” on April 3, 1948, 
which included Title I, “The Economic Cooperation Act of 1948,” 
which secured unprecedented funds for what became known as the 
“Marshall Plan.” The recovery program, announced by US President 
Harry Truman in 1948 as the largest foreign aid campaign ever 
devised by the US and the first of its kind, was viewed as a necessary 
and forceful step by the US to directly influence international 
geopolitical dynamics through strategic investments and planned 
economic intervention. Fearing that communism and the Soviet 
Union would exploit Europe’s dire economic and social conditions 
after WWII, the ‘Marshall Plan’ was primarily aimed at rebuilding 
Western Europe’s economies and revitalising its culture of innovation 
and entrepreneurship in accordance with a distinct American model. 
In terms of cooperative geopolitical relations, its supporters saw it as 
a way to seek and maintain US cultural influence, as well as to foster 
greater cooperation between the US and Europe, all while promoting 
and supporting the path to recovery and a democratic and liberal 
capitalist model.

 The Marshall Plan not only got Europe on the road to 
recovery54, but it also kindled the formation of the European Economic 
Community (EEC) and the United Nations Security Council (UNSC). 
It was also viewed as a means of gaining greater control and influence 
over Eastern Europe’s satellite states. The primary goals of the plan 
were outlined in “Point Four” of President Harry S. Truman’s foreign 
policy program in 1949. He stated his foreign policy objectives in four 
distinct points in his second inaugural address. The fourth point of the 
program, whose long-term impact can still be seen in the mission of 
the United States Agency for International Development55, declared 
that the US would “embark on a bold new program for making the 
benefits of our scientific advances and industrial progress available 
for the improvement and growth of underdeveloped areas” 56 around 
the world. 

 What was remarkable, and a historical first, was Truman’s 
direct connection in that speech between foreign technological 
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assistance and its role in advancing democracy and freedom (Sen 
1992, 1999). “Greater production is the key to prosperity and peace,” 
he stated. “And the key to greater production is a wider and more 
vigorous application of modern scientific and technical knowledge”. 
Foreign economic and technological assistance were seen as tools 
to “help create the conditions that will eventually lead to personal 
freedom and happiness for all mankind,” because “democracy alone 
can supply the vitalizing force to stir the peoples... not only against 
their human oppressors, but also against their ancient enemies- 
hunger, misery, and despair.” A long-lasting argument (explained 
admirably by Sen57) that became pivotal and reverberated for decades 
to create a certain understanding of the link between development 
and freedom (and part of a larger and more dominant ideology that 
promoted the United States as the leader of the “free” world.)

 The plan allowed European countries to buy American goods 
and technologies based on bilateral agreements and other conditions 
that had to be signed and respected by the participating countries in 
order to receive aid (the program issued subsidized loans to eligible 
businesses), but there were also other aids that had no conditions. 
The plan aided in directing and establishing greater cooperation 
and exchanges between the United States and Europe, as well as to 
establish a modern and competitive liberal industrial model that was 
directly connected to and interlinked with the United States’ industrial 
complex. The “United States Technical Assistance and Productivity 
Program,” also known as the “Productivity Plan,” invited European 
managers to study modern management skills in the United States 
in order to train them in an American style of modernization, 
management, and productivity, which would have significant and 
long-term effects on productivity and development58. Thousands 
of people were sent to Europe to equip factories and train workers 
on how to use modern technology and machinery. The Marshall 
Plan went on to support in the restoration of Europe’s productive 
capacity, the establishment of confidence in industrial capitalism, the 
restoration of its financial system, and the restoration of its economy. 
It also rekindled strong historical, industrial, technological, military, 
economic, ideological, and cultural ties between Europe and the US, 
cementing their geopolitical partnership for decades. A cultural and 
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ideological bond that has only recently been weakened and is now 
being reassessed.

 Today, an immediate comparison is drawn between the 
model established by the US Marshal Plan (and currently carried out 
by the US Agency for International Development) and the Chinese 
“Belt and Road Initiative”. 

There will always be historical differences, and one could argue that 
comparisons have limitations, especially given the very different 
historical context.

However, due to the clear geopolitical similarities in goals and 
strategies, that critique is merely camouflage. In 2013, President 
Xi Jinping announced the “Silk Road Economic Belt” and the “21st 
Century Maritime Silk Road Initiative,” together known as the “Belt 
and Road Initiative”. Despite numerous and obvious historical 
differences, the Marshall Plan was implemented at the end of one 
of history’s most disastrous wars, in response to, and at a time when 
various countries appeared to be seeking, an imperialist model of 
military global dominance. The similarities between the Marshall 
Plan model and strategies and the “Belt and Road Initiative” are 
significant, particularly when considering the role of scientific and 
technological development, economic interests, and the geopolitical 
dynamics underlying the initiative’s knowledge and training sharing 
and collaboration. The initiative’s bilateral nature, as well as the 
lack of transparency in its government-to-government approach, 
has been one of its main criticisms. Furthermore, the initiative is 
said to bind many countries to unsustainable debt (see the case of 
Montenegro), excessive obligations to the Chinese government, 
exploitative procurement practices, and complex contractual 
obligations with excessive compensation mechanisms. China has 
attempted to address criticism of bilateralism by establishing 
the Multilateral Cooperation Center for Development Finance 
(MCDF) and the MCDF fund, which aims to give substance to these 
multilateral cooperation initiatives, as well as through ties with the 
Asian Infrastructure Investment Bank (AIIB), but there is no doubt 
that criticism of the Belt and Road initiative remains strong. There 
are, however, a plethora of other important dimensions to consider. 
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 The Belt and Road Initiative is a critical component of 
China’s long-term economic development strategy, as well as a 
key component of China-Asia-Pacific (CPEC) and African, Eastern 
European, and Latin American economic cooperation. The new 
strategies are supported by some regional and historical ties. Sino-
African trade relations, for example, date back to the late 1950s, when 
China signed trade treaties in the region, and continue to the present 
day, with Chinese interests in the region encompassing natural 
resources, trade, strategic access to ports in Africa’s southern and 
western regions, access to the Mediterranean, and general diplomatic 
relations and influence in the region. Diplomatic relations have 
always been strong, whether in the 1960s and 1970s when African 
nations were instrumental in assisting the PRC’s admission to the 
United Nations (UN), or today when it comes to important and 
contentious issues such as the Xinjiang policies59. And free of difficult 
historical issues like slavery and the region’s colonial history. 

 There are far too many variables to adequately describe 
every aspect of one of China’s historically most ambitious economic 
programs. Four key dimensions, however, are critical to our discussion: 
a) the emphasis on technological innovation, global competition, and 
leadership. b) The collaboration of B&R countries in the exchange 
of scientific and technological knowledge and training, as well as 
the resulting technological and social dependencies. And c) the 
economic ties created by a shared financial infrastructure to power 
such collaborative and profit-sharing processes. The fourth critical 
dimension d) is the proposed common “unifying future vision” of 
the B&R Initiative.

 The participating countries’ technological development 
strategy has been detailed in the official words used to describe the 
B&R Initiative60 as a path to facilitate the production and transfer of 
scientific and technological innovations among B&R countries. The 
Belt and Road Initiative, led and controlled by China, aims to become 
a new platform for participating countries’ innovation-driven 
development, a driving force for their leapfrogging development, and 
a new engine propelling global economic growth, restructuring the 
global innovation landscape, and reshaping the global economy. As 
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of 2021, China had signed 46 agreements on science and technology 
cooperation, according to the program. It has set up five regional 
technology transfer platforms. It also helped to establish the “Alliance 
of International Science Organizations.” A multi-level and diverse 
exchange mechanism that facilitates exchanges through a program 
of short-term research in China, as well as national level platforms 
for joint scientific research and plans for scientific and management 
personnel training. The program’s goal, according to the program, 
is to strengthen stable and long-term cooperation mechanisms for 
technological innovation among B&R countries.

 Strengthening cooperation in science and technology 
innovation, as well as full integration of science and technology with 
industries and finance, is an important force driving the development 
of the Belt and Road Initiative. The Asian Infrastructure Investment 
Bank (AIIB) is a Singapore-based multilateral development bank. 
There are now 103 members and 21 prospective members from all 
over the world in the bank. The Beijing-based bank, founded in 2014, 
was proposed by China in 2013 and launched there. It has received the 
highest credit ratings from the world’s three largest rating agencies 
and is regarded as a potential competitor to the World Bank and IMF61. 
China is investing in and assisting developing countries in Asia and 
Africa to invest more in infrastructure, scientific and technological 
research, and financial integration through cooperation under 
the Belt and Road Initiative, tightening economic and diplomatic 
ties. These four solid steps support China’s long-term economic 
development strategy and economic cooperation between China 
and the Asia-Pacific region and Africa (with outreach ambitions for 
Europe and the Mediterranean region), which is based on intensifying 
cooperation and global leadership in frontier areas such as artificial 
intelligence, nanotechnology and quantum computing, big data, 
cloud computing, and cybersecurity. 

 The rhetoric of this ideological and economic competition 
was revamped in June by US President Joe Biden, who proposed 
at the June 2021 G7 Summit in England that the G7 embark on a 
novel programme dubbed “Build Back Better World” (B3W) (a global 
variation on the US “Build Back Better” investments initiative) which 
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he described as a “bold, new global infrastructure initiative with our 
G7 partners that will be values-driven, transparent and sustainable”, 
“a positive alternative that reflects our values, our standards and our 
way of doing business” designed to “help narrow the $40+ trillion 
infrastructure needed in the developing world”. “This is not about 
making countries choose between us and China. This is about offering 
an affirmative, alternative vision (my emphasis) and approach that 
they would want to choose”62 the official’s statement concluded. 

 It is in this historical macro context, and old model, of the 
fight for technological leadership and global competition crystallized 
by the two world wars that we must understand the strategic alliances 
and scientific and technological partnerships formed by leaders in 
innovation and technology with other countries through national 
plans and political, economic, and business relations. And it is in this 
context that we must understand the current geopolitical race for AI 
leadership as an ideological competition and clash of value systems, 
manifested through research and innovation patterns, commercial 
evolutions and adaptation, labour processes and economic 
transformation, and technological social adoption and consumer 
reliance and integration (surveillance and commodification). 

 The legacy of our history is still felt today in the concept 
of technological innovation as a form of permanent competition. 
Technology leadership and innovation are not always viewed as a 
collectively shared path to bettering the human condition. But as a 
constant clash of ideologies, values, social and economic systems. 
One can only speculate on what the world and technology would be 
like today if the first and second world wars had never occurred. And 
how the world might look if technological evolution and industrial 
competition4 were based on the pursuit of a future based on peace 
and the common good5 of the planet and humanity.
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CHAPTER II 
Competing Future Visions of AI
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2.1 Planned National and International Geopolitical 
Strategies

After being side-lined for decades by a free market driven economy, 
control of future narratives and visions, as well as these planned 
national and international geopolitical strategies, have taken on new 
significance in the early stages of the fourth industrial revolution. In 
the current international strategic race to define the “Future of AI”, 
coordinated national future planning has taken on new significance. 
Long a stalwart signature governance strategy of the Chinese 
economic growth model, inherited by the Soviet Union63 (which, 
like the United States with Europe, used science and technological 
exchanges as the foundation of a longer term strategic political and 
ideological partnership with China in the last four decades), the 
Chinese Planned Economy Model has had a growing global influence 
in light of its significant political and economic successes. 

This model is proving to be even more important in its latest 
iteration in the future defining strategies of AI development. The 
race to AI leadership, begun in 2016 by China (with the Internet Plus 
Artificial Intelligence Three-Year Action Implementation Plan) and 
made official by Russia (by Putin’s declaration), marked a first symbolic 
achievement for the Sino-Soviet planned economic model (vs the 
free market model). By 2017, the geopolitical power dynamics had 
shifted significantly in favour of a series of state-controlled “national 
strategies and plans,” in which China has decades of experience and 
success, as the tools to inspire and govern the various national future 
bids in the AI race. Since March 2017, when Canada (Pan-Canadian 
Artificial Intelligence Strategy64), Japan (March 31, 2017 Artificial 
Intelligence Technology Strategy65), Singapore ( June, AI Singapore), 
and China ( July 2017, A Next Generation Artificial Intelligence 
Development Plan66) unveiled their national AI development 
strategies, many other countries have developed their own plans67.

 These plans reveal how most countries perceive the potential 
of this evolving technological wave, as well as their interpretation 
of its role in maintaining, or possibly advancing, their competitive 
national positions. In particular, China’s 2017 Next Generation 
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Artificial Intelligence Development Plan stated China’s intention to 
establish AI as a core area of China’s new global competition and 
leadership ambition. It was the most comprehensive national AI 
strategy at the time, outlining a detailed three-step plan: first, bring 
China’s AI industry up to speed with competitors by 2020; second, 
achieve world-leadership in some AI fields by 2025; and third, 
become the “primary” centre for AI innovation by 2030. As a result 
of these national plans, the race to AI development had officially 
begun.

 The European Commission published two documents in 
2018: the “European strategy for Artificial Intelligence (AI)”68 in April, 
and the “Coordinated Plan on Artificial Intelligence”’69 in December. 
The Plan envisaged the creation of EU AI Watch, the ‘Commission 
Knowledge Service to monitor the development, uptake and impact 
of Artificial Intelligence for Europe”. And lead to the resolution of 
having to create an independent European model. The importance 
of a coordinated effort in the planning, assessment, and public 
financing of this new model led to the establishment of the European 
Innovation Council (EIC) in 2018. And its official launch in March 
2021 by the European Commission to support the development 
and evaluation of high-risk, high-impact technologies in the EU. 
The formation in 2018 of the High-Level Expert Group on Artificial 
Intelligence (AI HLEG) has been significant. “A group of 52 experts 
bringing together representatives from academia, civil society, as 
well as industry appointed by the EU Commission to support the 
implementation of the European Strategy on Artificial Intelligence. 
This included the elaboration of recommendations on future-related 
policy development and ethical, legal and societal issues related to AI, 
including socio-economic challenges”70. The AI HLEG’s overall work 
has been critical to the development of the Commission’s approach 
to Artificial Intelligence.  The “Ethics Guidelines” produced by the 
group detailed the ethical principles of “Human Centric AI” and 
“Trustworthy AI,” that were later used as guidance to create the follow 
up legislative steps to regulate AI development and adoption in the 
EU.  The AI ethics principles and the AI assessment tool described in 
the guidelines have been enormously influential. And the EU process 
to establish these ethical principles and the regulations that they 
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inspired were closely followed worldwide, creating a momentum for 
many similar projects (and a power race to AI ethics regulation71 72) by 

other governmental, academic, business, and research initiatives.

2.2 Future Narratives:  The European Ethical Compass 
and the Regulatory Shield.

Human Centric and Trustworthy AI.  The European Ethical Compass.

A critical discussion of the possible vs. desirable future developments 
of Artificial Intelligence cannot be separated from the larger ethical 
and philosophical issues raised by these systems. And the social, 
scientific, economic, and other systemic human challenges that these 
AI systems are designed to help with. 

 This ongoing conversation must comprehensively and 
articulately question not only the function for which these systems 
are designed, but also the risks that these evolutions may pose to 
individuals, communities, societies, humanity, and the environment. 
While it is important to start the conversation with the positive 
contributions that machine learning and AI could make to society, 
these are also difficult to synthesize. The target is changing and 
becoming more complex as we move the timeline from the current 
level of development of machine learning applications to the possible 
futures of complex AI systems (AGI). However, some fundamental 
concerns are easier to express in a bold synthesis in response to the 
question, “Why do we need AI?” Is the goal of artificial intelligence 
development simply to replace humans with automated machines 
(labour/decisions/interactions)? And what should the scope of this 
evolution be? The hypothesis of “human-like identity” for AIs raises 
not only fundamental ethical quandaries (legal status of intelligent 
machines and artificial moral agents, cloning?) but also calls into 
question the possibility, desirability, or necessity of human-like 
AIs. The idea of AIs having a second “superhuman identity” (Strong 
or General AI (AGI), Singularity) is perhaps the most fraught with 
ethical quandaries and existential risks73.
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A third, more holistic and “human-centric” hypothesis and approach, on 
the other hand, places humanity (the human moral primacy in the machine-
human relation) squarely at the centre of this evolution, viewing machine 
learning applications first, and AI systems foremost, as tools that must be 
designed for the emancipation of humanity, the enhancement of human 
values, and the enrichment of our individual and collective, cognitive and 
collaborative abilities and qualities.  

 According to this alternative interpretation, AI systems’ human-like 
qualities are designed to function as rich and empathic interfaces that do not 
replace, but rather expand and enhance the realm of possibilities for human 
interactions, empathy, individual and collective creativity and intelligence, 
problem solving, individual expertise and crowd wisdom, and human agency 
and values. 

 Building on the unique qualities and ability of machines to process 
and analyse real world big data, as well as their ability to project complex 
augmented and virtual worlds, “human-centric AI” systems are conceived 
as powerful tools and interfaces designed to interact and collaborate with 
humans in cognitively deep and rich ways in order to enhance humans 
ability to process complex data systems; or to empower humanity to explore 
alternative logic systems (and non-classical logics) that support human 
development, creativity, innovation, emancipation and transformations. 

Recognizing the enormous potential for society that the field’s 
evolution may hold, as well as the existential threats that it may pose 
for humanity, the European Commission launched the world’s most 
systematic and articulated effort to develop an ethical compass and 
a legal framework that can guide and organise the development of 
machine learning and AI systems in accordance with a “human-
centric” approach. Between 2018 and 2019, the European AI agenda 
took shape as a distinct cultural positioning with an emphasis on 
“ethical technologies” and “trustworthy AI,” involving European 
member states, an independent European high-level expert group 
on AI, a multi-stakeholder forum called the European AI Alliance, 
and the European Commission74. It evolved in accordance with what 
the European Commission’s independent High-Level Expert Group 
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on AI75 articulated as a “human-centric” approach during the process 
of developing a set of Ethics Guidelines76. The ethics principles 
and requirements of these guidelines, which were translated into 
several regulatory European Commission proposals on data and 
artificial intelligence, embody the founding values of the European 
Union, which are: “respect for human dignity, freedom, democracy, 
equality, the rule of law, and respect for human rights, pluralism, 
non-discrimination, tolerance, justice, and solidarity” 77 and that 
“ensure respect for fundamental rights, including those set out in 
the Treaties of the European Union and EU Charter of Fundamental 
Rights”.

 In the guidelines, the European Commission advocates an 
approach to AI development in which the “fundamental rights upon 
which the EU is founded are directed towards ensuring respect for 
human freedom and autonomy.” A fundamental condition is that 
Humans interacting with AI systems must be able to keep full and 
effective self-determination over themselves”, and be guaranteed 
“a unique and inalienable moral status of primacy (…)”. As a result, 
the ethical guidelines advocate for the development of AI “human-
centric design principles” that ensure “human oversight” and 
control “over (AI) work processes” and “the distribution of functions 
between humans and AI systems,” as well as “substantial opportunity 
for human choice” in all Human-AI interactions. The European 
Commission’s definition of the human-centric AI approach is 
significant because it emphasises and establishes the fundamental 
principle that all interactions between AI systems and humans, like 
all human relationships, embody moral and ethical dimensions. 
This point of view acknowledges that when data and algorithms are 
created to interact with or act on behalf of humans, they pose ethical 
challenges and carry ethical values and risks. And it establishes the 
principle that, in the end, “responsibility” (a component of humans’ 
ethical and moral primacy) should always rest with humans, either 
those building the AI systems or those delegating decisions to AI 
systems, if given the “opportunity for choice.” 

 This human-centric approach to AI development, based 
on humans’ unique and inalienable moral standing, primacy, and 
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responsibility, is also critical to developing strategies to address a key 
technical and ethical issue in AI development and application, “bias.” 

 One of the fundamental issues confronting the development 
and application of AI systems is that, despite our best efforts, any 
data set or algorithm, no matter how large, complex, or thoroughly 
curated, is intrinsically limited (incomplete), and contains biases. 
These biases and limitations pose varying levels of risk to individuals, 
societies, and humanity, depending on the applications in which 
the AI systems are deployed, and they raise fundamental ethical 
concerns. 

 Consider the hypothetical case of “Multiverse,” a super-
intelligence AI system created to serve humanity, as an example of 
how difficult it is to ethically assess the role of cultural values and 
biases in AI system training and applications. How is the Multiverse 
supposed to work? On whose values, knowledge, ethos, and on what 
laws and legal principles is it to be trained on and base its decisions? 
And what kind of data is it supposed to train and run its analysis on? 
What are the goals, and who should create them (the designers or the 
users), and what moral or logical framework is used? Is it technically 
and philosophically possible, despite our best efforts to create the 
perfect AI system, to design a neutral, objective, and fair AI system that 
does not reflect the designers’ prejudices and subjective reasoning, 
that does not embody the competitive identities and values of the 
economic forces that generate and sustain these AI systems, or that 
does not embody the inherent biases of the data sets? Is it ever feasible 
or possible to develop AI systems that accurately and objectively 
reflect an impartial reality when it comes to human relationships, 
morality, and values? More importantly, does the Multiverse have 
to represent a set of norms that are generally representative of all 
of humanity (a universal code of ethics) or promote a more diverse 
range of beliefs? When is culture a virtue and when is it a bias? 

 These ethical dilemmas acknowledge that data and algorithms 
that power AI systems always pose ethical challenges78 when used 
to take action or delegate decisions that might have consequences 
for humans, and that they cannot be left unchecked at any stage 
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of their development, training, adoption, use, and evolution and 
require human “oversight”. “Oversight may be achieved through 
governance mechanisms such as ensuring a human-in-the-loop, 
human-on-the-loop, or human-in-command approach (ibid.)” that 
ensure the continued accountability of data, algorithms, and AIs. 
The European Commission Ethical Guidelines, conscious of the 
risks that autonomous and unaccountable AI systems might pose to 
society and humanity, established the principle of human-centricity 
of AIs, as well as the unique and inalienable moral status of primacy 
of humans, and established an ethical and moral compass, an ethical 
and moral north, to guide the development and technical solutions, 
and legal mechanisms that will guarantee this control and “oversight” 
of humans over AI systems, “seeking to maximise the benefits of 
AI systems ..for humanity ...while at the same time preventing and 
minimising their risks”. To this end, the guidelines establish four 
Ethical Principles or Ethical Imperatives, which are” rooted in 
fundamental rights, which must be respected in order to ensure 
that AI systems are developed, deployed and used in a trustworthy 
manner” and in line with European values. 

These are the principles:

(i) Respect for human autonomy 

(ii) Prevention of harm 

(iii) Fairness 

(iv) Explicability 

These principles establish human “responsibility” in automated 
decision making, stating that those who design and maintain these 
AI systems, as well as those who adopt or enforce their decisions, 
should be held accountable for their application and consequences. 
To ensure adherence to these principles, the guidelines establish 
technical requirements for AI systems such as “accountability, 
auditability, explicability, transparency,” as well as human moral 
primacy and “responsibility” by establishing the pursuit of “fairness” 
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in AI decision making, as well as the right to “redress” when unjust 
adverse impact occurs. Furthermore, and I quote79: 

“Mechanisms should be put in place to ensure responsibility and 
accountability for AI systems and their outcomes, both before and after 
their implementation. Auditability of AI systems is key in this regard, 
as the assessment of AI systems by internal and external auditors, 
and the availability of such evaluation reports, strongly contributes 
to the trustworthiness of the technology. External auditability should 
especially be ensured in applications affecting fundamental rights, 
including safety-critical applications. (ibid.)”. 

And it continues:

“Potential negative impacts of AI systems should be identified, assessed, 
documented and minimised. The use of impact assessments 
facilitates this process. These assessments should be proportionate 
to the extent of the risks that the AI systems pose. Trade-offs between 
the requirements – which are often unavoidable – should be 
addressed in a rational and methodological manner and should be 
accounted for. Finally, when unjust adverse impact occurs, accessible 
mechanisms should be foreseen that ensure adequate redress.” 

In the European perspective, the condition of “Trust” is critical. 
Furthermore, they identify Trustworthy AI as a “foundational 
ambition,” stating that “humans and communities will only be 
able to have confidence in the technology’s development and 
applications when a clear and comprehensive framework for 
achieving its trustworthiness is in place” (Ibid.) (Consider the banking 
system’s assumed trustworthiness and robustness as its condition of 
existence.) According to the European AI strategy and coordinated 
plan for 2018, as well as the ethics guidelines, “trust is a prerequisite 
to ensure a human-centric approach to AI.” Furthermore “AI is not 
an end in itself, but a tool that has to serve people with the ultimate 
aim of increasing human well-being”. And that, in order to achieve 
these objectives, the trustworthiness of AI must be ensured. Three 
components are required to achieve ‘trustworthy AI,’ according to 
the guidelines: “(1) it should comply with the law and regulations, (2) 
it should fulfil ethical principles and ensure adherence to EU ethical 
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principles and values.” (3) It must be robust, both technically and 
socially, because AI systems, even when well-intentioned, can cause 
unintended harm. The guidelines included a “Assessment List” to 
assist designers and developers of AI systems in putting these ethical 
considerations into action. The seven key requirements detailed in 
a non-exhaustive Trustworthy AI assessment list (pilot version) to 
operationalize Trustworthy AI are:

1 Human agency and oversight (fundamental rights, human 
agency, human oversight)

2 Technical robustness and safety (resilience, fall back plan and 
safety, accuracy, reliability and reproducibility)

3 Privacy and data governance (respect for privacy and data 
protection, quality and integrity of data, access to data, 

4 Transparency (traceability, explainability, communication, 

5 Diversity, non-discrimination and fairness (unfair bias avoidance, 
accessibility and universal design, stakeholder participation)

6 Societal and environmental well-being (sustainable and 
environmentally friendly AI, social impact, society and democracy)

7 Accountability (auditability, minimizing and reporting negative 
impact, documenting trade-offs, ability to redress)

Despite the obvious limitations of such an attempt, when these 
guidelines were discussed, a global debate erupted, and when they 
were published, criticisms abound. One criticism I’d like to highlight 
is that the term “Human Centric AI” has a significant limitation. While 
Human-Centric AI clearly refers to the specific binary relationship 
of human-machine interactions, when viewed from a more holistic 
and systemic ecological and sustainability perspective, it is a limited 
and limiting term. The term establishes a moral primacy for humans 
that is incompatible with a more ecological perspective. From this 
theoretical perspective, the term appears to reaffirm a mechanistic/
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scientific dichotomy and juxtaposition with the critical question 
of ethical values posed by deep ecology. When discussing this 
juxtaposition, Capra and Luisi stated, “Whereas the mechanistic 
scientific paradigm is based on anthropocentric (human- centred) 
values, deep ecology is grounded in ecocentric (earth-centred) values. 
It is a worldview that recognizes the inherent value of nonhuman 
life, recognizing that all living beings are members of ecological 
communities, linked together in interdependent networks. A 
radically new system of ethics emerges when this deep ecological 
perception becomes part of our daily awareness. Such a deep 
ecological ethic is desperately needed today, especially in science, 
because the majority of what scientists do is not life-furthering and 
life-preserving, but life-destroying. To the guidelines’ credit, it should 
also be stated that they prioritise environmental well-being and 
sustainable and environmentally friendly AI. The criticism, on the 
other hand, emphasizes the importance of incorporating the concept 
of sustainability into the guidelines’ language and implementation. 
This appears to be a relatively recent development.

 Regardless of the obvious limitations of any such early effort, 
the EU ethical guidelines for AI represent the most meaningful 
attempt by a geopolitical power to coordinate the development 
of human-centric and trustworthy AI systems, attempting to 
strike a balance between positive social innovation and the ethical 
implications and technical limitations of various AI applications 
and their associated risks. They are also the most significant attempt 
to assist developers by clarifying and establishing, in part, the 
principles of representativeness, human moral primacy, ethical and 
legal responsibility in technically applicable terms. The EU AI high-
level expert group’s guidelines are non-binding and thus did not 
create any new legal obligations; however, they were critical in the 
development of the legal recommendations that followed and the 
legal and regulatory shield that the European Commission is now 
discussing to round out their effort.
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The Artificial Intelligence Act and the DGA, DSA, and DMA. The EU 
Digital and AI Regulatory Shield.

Following the publication of the ethics guidelines and a lengthy 
consultation period, the European Commission released four 
legislative proposals aimed at completely revising the laws that 
govern the EU’s common digital market and its future in late 2020 
and early 2021. 

 The Data Governance Act (DGA) to promote data re-use 
within the EU, in November 2020. In December 2020 the Digital 
Market Act (DMA) that establishes specialised competition rules for 
large digital platform companies operating in the EU. And the Digital 
Services Act (DSA) which establishes common rules for platform 
content moderation and holds platforms accountable for the services 
they provide. And in April 2021 the “Artificial Intelligence Act”, which 
establishes standards and rules for the development, deployment, 
and use of AI systems and services in the EU market. 

 They are the most significant reform and regulatory attempt 
in two decades to digital legislation, replacing the e-commerce 
Directive of 2000 with a broader set of digital service regulations 
aimed at strengthening online governance, increasing digital market 
competitiveness, and mitigating their potential negative impact 
on consumers and society. They are evocatively compared to the 
installation of traffic lights on highways to bring order to the chaos of 
increased mobility. Another metaphor could be a shield to protect the 
EU common market from the unruly and chaotic global innovation 
patterns in digital services and evolving AI applications, over which 
the EU has no direct control. A value-driven effort to bring ethical 
organisation, fundamental rights protections, and legal coherence to 
all digital services in the EU market for the next several decades. 

 The Artificial Intelligence Act and how it interacts and 
coordinates with the other legislative proposals are of particular 
interest. Together they represent a monumental effort to regulate the 
current digital market and shape the future of AI development by 
converting the key ethical principles and recommendations provided 
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by the EU Ethics Guidelines for Trustworthy AI into a regulatory and 
legal framework. 

 The “Artificial Intelligence Act” takes a “risk-based approach,” 
prohibiting “harmful” AI practices while distinguishing them from 
other desirable low-risk AI applications that, while posing some 
risk, are allowed under certain conditions. The proposed regulation 
focuses on high-risk AI as part of a four-level risk-based strategy to 
balance privacy rights with the need for innovation, as described 
by European officials. The proposal consists of 85 articles and nine 
annexes, and together with the DMA, DSA, DGA aims at placing the 
EU as a leader in trustworthy and ethical AI innovation. 

 The proposal includes a ban on a few use cases (with critiqued 
exceptions1), as well as strict controls for high-risk AI systems and 
applications that are deemed potentially harmful to human safety 
or EU citizens’ fundamental rights. In these cases, the regulation 
places strict requirements on both providers and users of high-risk 
AI systems in terms of risk 

 One of the most important and consequential aspects of the 
proposal is the requirement for high-risk AI systems to undergo 
a “ex-ante conformity assessment” before they can be placed on 
the EU market; it is the first of its kind in the world. Along with 
an important provision of the Digital Services Act that gives the 
Commission authority to take the necessary actions to monitor 
and audit algorithms, as well as the successful implementation and 
compliance of service providers with regulations, and the respect of 
fundamental rights80. 

 The provision empowers the commission to order providers 
to grant access to, and receive explanations about, their databases and 
algorithms. To mitigate the risks associated with the use of high-risk 
AI systems, the proposal states that the EU will establish a cooperative 
governance system at the member state level, as well as a “European 
Artificial Intelligence Board” to assist with standard development and rule 
implementation. The proposed regulation requires the use of the “CE” 
marking on specific AI systems to indicate compliance with EU regulations, 
as well as to allow use and free circulation within the EU market. 
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2.3 The Risks of the Competing National Strategies of 
the Few. And the Importance of a Shared Geopolitical 
Strategy and Model for Sustainability and AI.

When considering Europe’s recent combined regulatory efforts 
(Artificial Intelligence Act and the DGA, DSA, and DMA), we must 
consider the global context in which they are developing in order to 
fully comprehend the role that these unilateral regulatory measures 
may play in determining not only the digital future of the EU single 
market, but also Europe’s global geopolitical strategy and role. Brexit, 
political insecurity, years of economic austerity, and deteriorating ties 
with historical allies are all said to have eroded Europe’s geopolitical 
power in the last decade, while Asia’s growth is said to have diminished 
its global influence. The EU has also lost momentum in economic 
development and innovation, ceding its position to China, which has 
emerged in recent years as the United States’ undisputed economic, 
technological, and political rival. Despite these considerations, Europe 
remains the world’s second largest market after the United States and 
China. According to Eurostat, they shared half of the world’s Gross 
Domestic Product (GDP, expressed in Purchasing Power Standards) 
in 2020, with 445 million people compared to China’s 1.4 billion and 
the United States’ 328 million (PPS). China (16.4 percent), the United 
States (16.3 percent), and Europe (16.0 percent). For China, Europe is 
the second-largest importer, trailing only the United States and far 
outnumbering any other country. US-EU relations are on the other 
hand far more intertwined and interdependent. “In 2019, total US 
goods and services trade with the EU was approximately $1.3 trillion. 
The United States and the European Union are each other’s most 
important trading partners, as well as a source and destination of 
foreign direct investment. Furthermore, multinational corporations 
in the United States and the European Union directly or indirectly 
employed nearly 9 million people on both sides of the Atlantic.” 
A recent report on the European Union81 by the US Congressional 
Research Service, which serves as a primer on the EU and discusses 
US-EU relations that may be of interest to the US 117th Congress, 
summarizes well the current state of US-EU relations: “Today, the 
United States and the EU have a dynamic political partnership and 
share a huge trade and investment relationship.” Historically, officials 
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from the United States and the European Union saw the partnership 
as mutually beneficial. According to the report, historically, US-EU 
cooperation has been a driving force behind efforts to liberalize global 
trade and ensure the stability of international financial markets. They 
have worked together to promote peace and stability in a variety of 
regions and countries (including the Balkans, Afghanistan, and Africa), 
to improve law enforcement and counterterrorism cooperation, and 
to address cross-border challenges such as cybersecurity (ibid.).

 In general, there is no doubt that the United States and 
the European Union share some of the most powerful shared 
perspectives and histories based on liberal and democratic values. 
Developing, signing, and participating in the most important 
declarations, treaties, and international institutions that support the 
protection of fundamental human rights, freedom, and values, as 
well as the election of democratic governments and values. Together 
they have created the modern history of democracy. However, the 
relationship between the United States and the European Union 
has faced serious challenges at times, particularly in recent years. 
Snowden’s revelations had the greatest impact in Europe; they 
revealed numerous global surveillance programs, many of which 
were run by the US National Security Agency and the US’s closest 
partners, the Five Eyes Intelligence Alliance (Australia, Canada, New 
Zealand, the United Kingdom, and the US), to spy on their own allies 
and European partners. For years, the NSA tapped the phones of 
German Chancellor Angela Merkel and her closest advisers, shocking 
Europe. These revelations profoundly altered perception and fuelled 
a significant shift in European privacy and data policies, culminating 
in the GDPR’s adoption (General Data Protection Regulation). A 
critical first step that resulted in the current proposal for a regulatory 
framework for digital services and AI systems designed to protect the 
values and rights of European citizens. Positions on European data 
privacy and regulation remain a difficult subject in US-EU relations, 
particularly in light of the forms of covert surveillance that may still 
be occurring in the background, as well as the direct surveillance, 
control, and power acquired by non-EU digital platforms, and the 
influence they may have on the European democratic political 
process.
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 Although periodic frictions in US-EU relations were nothing 
new. According to the report, U.S.-EU relations suffered significant 
strain during the Trump Administration. Former President Trump’s 
unprecedented scepticism of the EU, his vocal support for Brexit, 
and his claim that “foe” EU states engaged in unfair trade practices 
that harmed the US surprised EU officials. Many Europeans were 
also concerned about the administration’s policies on a number 
of issues, including relations with Russia and China, Syria, the 
Middle East peace process, and the role of multilateral institutions 
and agreements. The EU opposed the administration’s decision to 
withdraw from the 2015 nuclear deal with Iran as well as the Paris 
Agreement on combating climate change (ibid). “With the Biden 
Administration taking office, the EU hopes to renew and strengthen 
relations with the United States. At the same time, differences 
between the US and the EU on trade, China, and other issues are 
likely to persist,” the report concludes on January 22, 2021.

 Europe’s relations with China, on the other hand, have 
historically followed the blueprint established by the United 
States. As a result of mutually beneficial economic relations and 
investments, growing political and economic ties were formed. 
China, like the US, was perceived as a business partner who provided 
significant economic benefits, shared some common geopolitical 
goals, was politically stable, and was becoming more open in what 
was perceived as a possible democratization process, and lacked any 
meaningful historical confrontational history (like Russia). Europe, 
like the US, has become economically dependent on its relationships 
with China. However, European relations with China are now strained 
as a result of the US’s increasingly competitive and confrontational 
stance with China (which France President Macron described as 
“unproductive”) and the increasingly “strong” calls on both sides for 
Europe to take a stand. Europe and China’s profound ideological 
differences and problematic authoritarian state (known and once 
kept in the background and basically accepted by both the US and 
Europe) have now been exposed and brought to the fore as a result 
of the unprecedented consequences posed by China’s secretive and 
unforthcoming response to the outbreak of COVID-19, which have 
exposed to the world the “systemic”  threat and global consequences 
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of the authoritarian Chinese government way of dealing with 
information transparency and control. The increasingly aggressive 
stance toward Hong Kong and Taiwan, as well as China’s human 
rights violations against Uighurs, are squeezing Europe between 
two historically distinct, but now consolidated alliances. With recent 
history exposing the limitations of both alliances, Europe is caught 
between two dominant forces and risks, one ideological and the 
other economic.

 Some in the EU question whether the United States is and will 
continue to be a credible international leader and dependable partner 
in the long run, having demonstrated the ability to turn its back on 
Europe and call into question their historic multilateral relations 
(during the Trump administration). They have also been plagued by 
internal political clashes, making their future stance on Europe highly 
unpredictable (what would the consequences of Trump winning 
a second term be? Alternatively, a Trump-like successor). On the 
other hand, China’s clear intention to undermine the economic and 
ideological dominance of the democratic model, as well as its use of 
economic ties with Europe to fracture EU-US geopolitical positions 
on key issues, is forcing Europe to accept ethical compromises in the 
economically advantageous relationship with China that go against 
its own foundational values. Many in Europe argue for the need for 
a new “Strategic Autonomy”82 and argue that the EU must be better 
prepared to address both regional and global challenges on its own, 
as well as push for a re-evaluation of its global strategic stance, global 
economic position, and global influence. This is hardly a productive 
proposition.

 This context, as well as these geopolitical considerations, help 
to explain Europe’s increasingly forceful steps to defend its uniting 
political project and future, strengthening the role, function, and 
public perception of European institutions, and making previously 
unknown institutional roles and positions more visible and 
relevant to the broader European public. The COVID-19 recovery 
plan, NextGenerationEU, was perhaps the most decisive step in 
the European post-Brexit era, a profoundly different and deeply 
unifying response compared to the one that followed the 2008 
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economic crisis. These considerations also help to explain why the 
EU has decided to make regulatory efforts to control the internal 
digital market and AI development and uptake, also thinking of it as 
a source of global economic influence (a form of soft power). 

 Geopolitically and in terms of competition for leadership in 
AI innovation, European states (excluding the United Kingdom) are 
clearly lagging behind their direct competitors in terms of investments 
and resources, and supporting technologies, and this is especially 
evident in the global ecosystem supporting the development of AI. 
Both the US and China can train and recruit more “talent” in terms 
of AI coders and developers (the US more than China), and both 
have the most advanced educational institutions and AI research 
programs (US more than China). They control the dominant coding 
standards used in AI development (US), as well as the technologies 
and standards that enable their progress (microchips). China is 
responding by investing heavily in all of these areas. In almost every 
aspect of AI development, Europe lags behind. Given its position, 
the European Union’s response to the global AI competition is both 
intriguing and fundamentally and strategically sound. Europe’s 
response and philosophy could be distilled into a simple value-driven 
strategic response. If Europe cannot be the leader in producing the 
“fastest cars,” let it be the leader in producing the “safest cars” and 
“safest roads” for cars, thereby creating the world’s safest mobility 
infrastructures and mobility conditions for its citizens. Europe, 
unable to be the technological leader in AI development, has 
decided to take the lead by developing the world’s most stringent 
safety standards for AI development and adoption. This approach 
has fundamental universal benefits that can be explained in terms of 
universal benefits for humanity and as a non-aggressive European 
geopolitical strategy.

 Anu Bradford explains the soft power of EU high standards 
regulations in her book “The Brussels Effect,” which contends that the 
EU still wields significant global power. Bradford debunks the myth 
of the EU’s declining power in the book, which has been well received 



57

in Brussels, by demonstrating that the EU’s stringent regulations have 
a global cascade effect and global influence, leading them to become 
gold standards that influence products designed in China, the United 
States, and other countries around the world. The Brussels effect 
is influenced by a variety of factors, some of which are defined by 
global business strategies and others by the regulatory dynamics and 
responses of world governments. One factor discussed is that global 
corporations, due to their market size and wealth, tend to comply 
with EU rules within the EU (much like the California effect for the 
US market). The Brussels effect is caused by five factors: Europe’s 
market size, regulatory capacity, high standards, inflexible targets, and 
indivisibility. Because the European Union is one of the world’s largest 
and most prosperous consumer markets, multinational corporations 
accept compliance with EU standards as a cost of doing business 
in Europe. Tighter standards, on the other hand, are appealing to 
companies operating in a variety of regulatory contexts because they 
facilitate global manufacturing and exports. Rather than paying for 
multiple regulatory regimes, global corporations prefer the stability 
that comes with applying EU regulations to their global operations, 
and they frequently lobby for EU-like regulations. This effect is 
augmented by a de jure Brussels effect: other governments’ adoption 
of EU-style regulations. To stimulate economic growth, governments 
rely on exports. However, due to a lack of economic scale or expert 
capacity to compete in the creation of standards, many governments 
simply emulate EU regulatory standards to anchor their exports to 
all end markets governed by EU-like rules and standards. The book 
contends that the EU has significant, unique, and pervasive authority 
to reshape global markets, as well as the potential to set standards in 
various domains of the global market, as a result of these combined 
dynamics. The first signs of EU global influence can be traced back 
to the 1990s, when the Council of Europe published the Bioethics 
Convention in 1997. (the Oviedo Convention). Or the 1995 EU Data 
Protection Directive, which gave birth to a slew of European data 
protection rules that were solidified with the implementation of the 
General Data Protection Regulation (GDPR).
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Europe’s regulatory efforts are proving to be a two-pronged 
form of soft power. Capable of defending European values and 
citizens’ rights while maintaining some form of global influence in 
today’s tense geopolitical environment. In response to a looming 
new geopolitical clash between the US and China, as well as the 
geopolitical dynamics mentioned above, the EU is emphasizing the 
need to strengthen and maintain its “strategic autonomy,” as well as 
take a more assertive geopolitical negotiating role. In this context, 
we must comprehend the current legislative proposal to govern the 
European digital market and create a human-centric and reliable AI 
regulatory framework. Given the EU legislation’s genuinely universal 
intent, aimed not only at preserving shared human fundamental 
rights and democratic ideals, but also, and most importantly, at 
protecting humanity from the shared risks posed by unrestrained 
AI development. The proposed regulation can undoubtedly be 
interpreted as an invitation to all global stakeholders to collaborate 
on the best strategy for securing humanity’s future by agreeing on a 
shared geopolitical strategy and model for sustainable AI. 

 If one believes that the US and the EU share many of the same 
principles, it must be acknowledged that these regulations are being 
designed first and foremost to defend the strong democratic values 
and principles that the EU and the US ostensibly share, and that this 
opens up enormous opportunities for transatlantic cooperation. If one 
is to believe China’s genuine intentions, which are based on respect 
for others’ cultural values, non-belligerent posture, and history, and 
their genuine offer for mutually beneficial economic partnership 
based on respect, one must believe that China, which shares a similar 
perception of its governments’ responsibility to protect its citizens 
and regulate businesses accordingly, has reason to sit at the table 
and discuss these principles and a shared geopolitical strategy and 
model for sustainable AI. It must also be acknowledged that, as a 
result of its history, Europe can be described as both an example 
and a champion of multilateralism, a diplomatic strategy required 
and at the very heart of the European project, where nations with a 
long and violently confrontational history have had to and are still 
slowly learning to negotiate their profoundly different cultural and 
historical identities. Europe’s true global soft power is in establishing 
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the conditions for a truly meaningful diplomatic negotiation for 
the planning of a shared AI future (and they are taking clear steps 
in that direction83). While geopolitical differences will persist, the 
common risk and recognition that these common challenges cannot 
be met alone should be reasons to invest in specific forms of science 
and technology diplomacy that will be developed independently 
of other geopolitical factors to contribute to a shared scientific and 
technological response to common challenges, weighing the benefits 
and drawbacks  of the fourth industrial revolution and everything 
positive and negative that AIs developments might bring.
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CHAPTER III 

Science, Technology and Data Diplomacy.
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3.1 An Alternative Multilateral Model for Science and 
Technology Diplomacy, and the Establishment of 
Scientific Green Zones.  

As we have seen, science diplomacy has historically been a somewhat 
contentious term. And a field of diplomatic practices with a 
tumultuous history and agenda. However, the concept has recently 
gained new attention and an alternate interpretation. Based on the 
recent past, and present, we can easily claim that diplomatic relations 
based on scientific and technological international partnerships have 
a long history of being used as diplomatic tools to advance national 
interests, and the consolidation of ideological, cultural, economic 
and political (if not military) alliances. The Chinese Belt and Road 
Initiative, as well as its predecessors (for example, the Marshall Plan 
and the Sino-Soviet Treaty of Friendship, Alliance, and Mutual 
Assistance), as well as the newly established Build Back Better World 
(B3W) initiative, are vivid examples of a historical interpretation 
of scientific and technological relations as the foundation for 
establishing hegemonic diplomatic and political relations. 

 However, as a developing practice and a still forming and 
unofficial field, the emerging concepts of “Science and Technology 
Diplomacy” are now being consolidated as umbrella terms used to 
identify an equally long alternative history and diplomatic tradition. 
Various scientific and diplomatic initiatives have attempted to rise 
above these historical geopolitical clashes for decades by promoting 
international scientific exchanges to address global social concerns 
and identify shared goals and global solutions. Attempting to develop 
a different definition of science and technology diplomacy (for 
example, “The Madrid Declaration on Science Diplomacy” 2019), as 
well as a different set of shared goals, based on a different diplomatic 
history and practice. 

 Global warming and the COVID-19 pandemic have recently 
served as stark reminders that some major global issues transcend 
artificial national boundaries and present common social, scientific, 
and technological challenges. Government officials are increasingly 
seeking synergies between the scientific and foreign policy sectors, 
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as they have become more reliant on scientific experts for advice in 
responding to complex global challenges. The two global health and 
climate crises, as well as recent economic crises, are providing new 
impetus to efforts to formalize international diplomatic structures 
and diplomatic praxis in order to address shared scientific problems.

The initiatives that support the development of a new kind of Science 
and Technology Diplomacy are founded on the awareness that some 
global challenges cannot be solved by uncoordinated scientific 
efforts, or merely nationally devised solutions, but instead require 
global geopolitical coordination and investments. 

The term, Diplomacy, acknowledges the social dimensions of global 
scientific and technological challenges that cannot be addressed solely 
from a scientific perspective. And that, in order for internationally 
coordinated scientific solutions to be conceivable, they must be part 
of an inter-cultural negotiation. In these negotiations local national 
interests and cultural views must be politically negotiated into an 
internationally shared understanding of these scientific challenges. 

The aim of Science and Technology diplomacy is to lead to a well-
coordinated course of action for sharing the investments and reap 
the communal benefits that can be drawn from solutions produced 
to address these common global scientific challenges.

The primary goals of science and technology diplomacy are to 
promote these unique processes of scientific and geopolitical 
negotiation. Formally, they are track 1.5 and track 2 diplomacy 
channels (or components of a multi-track system) that can lead to 
Track 1 diplomacy. Back-channel interactions between different 
countries’ scientific communities “with” (Track 1.5) or “without” 
(Track 2) the participation of government officials or representatives, 
or the inclusion of other stakeholders (multi-track). Such multi-
track diplomacy serves a variety of functions in support of 
intergovernmental negotiations on difficult political issues, such 
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as peace processes. They can be defined as part of a multi-track 
system, but there is no specific praxis for the unique tasks of science 
and technology diplomacy. This track would require a unique 
combination of diplomatic and scientific skills, as well as specific 
activities such as, but not limited to:

  

•	 Establish international structures and institutions that allow diverse 
national scientific institutions and groups to collaborate on a permanent 
basis. To reach a shared understanding of a scientific problem, agree on a 
set of scientific recommendations, and follow up on the execution, impact 
analysis and adaptation of the solutions. 

•	 Support communication between such national scientific groups 
and their respective national governments. And assist in the procedures of 
incorporating these scientific recommendations into national policies.

•	 Coordinate government multi-stakeholder relations and agreements 
with civic society organizations and individuals, as well as commercial 
national and international actors. 

•	 Inform and promote Track 1 diplomacy. The formulation and signing 
of treaties and international agreements. The formation of cooperative 
scientific projects, collaborations and exchanges. The creation of shared 
science and technology platforms. The sharing of assets and investments. 

  

 The current COVID-19 pandemic has made the existing, 
once-obscure diplomatic negotiations between local governments 
and their national scientific communities painfully visible to the rest 
of the world. In addition to the disastrous consequences of a lack of 
global coordination and timely sharing of critical scientific data and 
resources. Due to a lack of specific diplomatic skills and scientific 
coordination, as well as a globally defined diplomacy praxis in 
scientific crisis response, many local governments around the world 
have been forced to resort to chaotic solutions and costly missteps. 
The COVID-19 pandemic, as well as the common challenges posed 
by global warming, may appear to support a profound cultural shift 
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away from the post-war model, creating geopolitical momentum for 
the establishment of an alternative model for science and technology 
diplomacy. 

 Some argue that in order to transcend and move beyond 
the trench mentality and adversarial international interactions of 
the past, a complete paradigm shift in global geopolitical relations 
is required. More pragmatically, the gravity, nature and scale of 
these crises should dictate a newfound impetus, and a significant 
international pressure and investment, in developing multilateral 
scientific and technological relations, governed by a new formalized 
type of scientific and technology multi-track diplomacy84. One 
possible outcome of these scientific and technological talks could 
be the designation of a number of internationally agreed-upon 
“Scientific Green Zones.” Domains of scientific and technological 
research that have been recognized as part of a global political and 
scientific armistice that has been negotiated and codified in order to 
meet common risks and global challenges that require a coordinated 
collective effort. Collective scientific challenges that transcend global 
geopolitical disputes or even major confrontations, and whose 
resolution would benefit all communities and humanity.  

 Science and technology diplomacy can thus be viewed 
as a field that should formalize current diplomatic forms and 
interactions into new international institutions, diplomatic praxis, 
and relationships in order to define, agree on, and act cooperatively 
within these scientific green zones. These initiatives are not novel, 
and there have been numerous examples of them in the past. The 
history and examples that can be drawn from the late 1980s WCED 
(World Commission on Environment and Development) definition 
of “Sustainable Development,” and later the 1992 “Earth Summit” 
action plan to address “Climate Change,” as well as the more 
ambitious and comprehensive “UN 2030 Agenda for Sustainable 
Development” (UNSDG) of 2015, are particularly important. Both 
in terms of historical evolution and geopolitical dynamics, as well 
as as examples of best practices and forerunners of the negotiation 
processes that could underpin multi-track science and technology 
diplomacy. They take on even greater significance when viewed in the 
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context of the weight and momentum that these issues have gained, 
as well as the decades-long challenges that lie ahead in attempting to 
solve them collectively. And how these challenges intersect with the 
fourth industrial revolution’s possibilities and risks, and the looming 
development of the AI era.

3.2 “Our Common Future”. A Best Practice Example 
and Model for Science and Technology Multilateral 
Diplomacy.

In 1987, the World Commission on Environment and Development 
(WCED) published its report on the future of the environment. The 
report, officially titled “Our Common Future” has become a milestone 
for the development of the concept of “sustainable development”. 
The term “sustainability” first appeared in forestry at the beginning 
of the 18th century, when the German term “Nachhaltigkeit” came 
to mean “never harvest more than the forest can yield back in new 
growth85.” This traditional wisdom was adapted in the Brundtland 
report to investigate its significance in the context of the global 
impact of human development and consumption patterns on natural 
resources and the environment. Natural resource consumption 
patterns have only gotten worse in the last few decades, and they are 
not expected to change unless systemic changes are made. 

 The report provided a new holistic meaning to the concept 
of sustainability as well as scientific and political legitimacy. The 250 
pages report defined the term “sustainable development” simply, as 
a form of “development that meets the needs of the present without 
compromising the ability of future generations to meet their own 
needs.”. The report presented a shared and holistic vision of human 
challenges, and development’s imperatives, for a sustainable 
development that needs to meet with fairness the growing needs 
of humanity, while maintaining a sustainable balance for the planet 
and its resources. However, for the first time, the report defined the 
concept as a comprehensive social, economic, and environmental 
concept used to understand the relationship between human rights 
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and human development, as well as the impact on the environment. 

 The report makes clear that “sustainable development” is 
first and foremost an ethical statement and moral imperative86. The 
Common Future’s ethical foundation examines and emphasizes three 
moral imperatives: meeting human needs, ensuring social justice, 
and respecting environmental boundaries. The theory is embedded 
with an emphasis on understanding humans’ and governments’ 
responsibility in developing a sustainable future for the planet and the 
world. It acknowledges that “sustainable development is a normative 
value system” (ibid.) that must be built on three global policy pillars: 
economic programming and integration, environmental protection, 
and social equity. One central claim is that sustainable development 
is a form of intergenerational87 social justice88. A shared, common 
responsibility of current generations toward future generations.

 Thirty years later the report remains one of the most 
comprehensive, visionary and influential documents on 
environmental and social policy in the world. The report, prepared 
by a commission convened by the UN General Assembly in 1983 
and led by Dr. Gro Harlem Brundtland, used the term “sustainable 
development” to refer to a variety of environmental issues, including 
climate change, biodiversity, water and water quality, energy and 
energy security, renewable energy, food security, sustainable 
agriculture, environmental justice, and sustainability. However, 
it also includes key chapters on public health, human rights and 
human development, social and economic development, the role 
of the international economy, security, and world peace, all of 
which are viewed as necessary interconnected components of a 
common sustainable development and future. The report includes 
and concludes with chapters that call on governments to take action 
to promote the development of new common legal principles 
for environmental protection89, as well as agreement on a shared 
common plan for sustainable development.

 Since the report’s publication, “sustainability” has gained 
broader recognition as a topic of global policy debate, and there 
have been numerous attempts to develop a global strategy to address 
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the concerns raised by the report in the three decades since. Some 
of these international efforts have been specifically aimed at the 
environment. The United Nations held the “UN Conference on 
Environment and Development” (UNCED), also known as the “Earth 
Summit,” in Rio de Janeiro in 1992. In which 178 countries negotiated 
and signed the “United Nations Framework Convention on Climate 
Change”90  (UNFCCC). The purpose of the conference was to rethink 
economic growth, advance social equity, and ensure environmental 
protection91. During this summit, world leaders signed the ambitious 
“Agenda 2192 ” (where 21 stands for the twenty-first century), a 
comprehensive plan of action to be taken globally and developed 
nationally, to address a broader set of global issues ranging from 
the increasingly damaging human impact on the environment, 
to combating poverty, managing development resources, and 
strengthening the role of minority groups.

 The role assigned to science and technology diplomacy in the 
paper is particularly relevant to our discussion (although the terms 
science and technology diplomacy are never directly mentioned). 
The agenda explicitly details the role of science and technology in 
its section IV, “Mechanisms of Implementation.”. It also describes 
international scientific and technological cooperation, knowledge 
transfer and education, the establishment of international scientific 
exchanges, and the financial resources and mechanisms to support 
these initiatives as some of the key tools for achieving its objectives.

 According to the agenda, long-term perspectives based on the 
best scientific and traditional knowledge available are required for the 
development of effective policies for sustainable development. This 
is a process that entails scientific assessments of the short- and long-
term benefits, as well as the potential long-term costs and risks of 
implementing specific scientific strategies and technologies. Given the 
uncertain nature of all complex policy interventions and strategies, 
the report recommends that long-term goals be strengthened and 
designed with appropriate diplomatic and institutional mechanisms 
at the highest appropriate local, national, regional, and international 
levels, allowing for feedback loops and adjustment systems for 
developing a stronger scientific basis for the improvement. 
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 Developing multi-stakeholder negotiation and assessment 
loops requires specific diplomatic efforts to support interactions and 
communications between the scientific community, governments, 
and other civic society communities and organizations. A 
diplomatic and precautionary approach is important, the document 
acknowledges.

“Often, there is a communication gap among scientists, policy 
makers, and the public at large, whose interests are articulated by 
both governmental and non-governmental organizations. Better 
communication is required among scientists, decision makers, and 
the general public” (ibid.). 

Good environmental and development management policies must 
thus be scientifically sound, strive to maintain a range of choices 
available to guarantee flexibility in responding, and be part of a 
broader negotiation and communication process that includes the 
participation of all social groups.

Agenda 21 and its detailed recommendations in specific 
areas have been heavily critiqued93 and have become the subject 
of intense polarization. Its most significant contribution, however, 
was not in those recommendations themselves, but in its radically 
innovative strategy and geopolitical model, which recognizes 
that achieving sustainable development necessitates a systematic 
strategy to address complex interconnected challenges. And that, in 
order for this strategy to work, all nations must collaborate in the 
development of scientific and technological solutions. The agenda 
is the first truly comprehensive attempt to define natural resource 
exploitation, unequal human socioeconomic conditions, and 
unequal and unregulated patterns of scientific and technological 
innovation and adoption as a collection of globally interconnected 
concerns, and to propose clear guidance and concrete action based 
on shared scientific and technological solutions. It implies that 
a new form of scientific and technological diplomacy, as well as a 
praxis of formalized exchanges between the scientific community 
and policymakers, and feedback mechanisms that include local 
communities and multi-stakeholders, are required to assess the 
impact and adapt the collaboratively created solutions. De facto 
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calling for the formalization of new forms of science and technology 
diplomacy required to coordinate an international complex effort 
and declaring that a comprehensive solution to climate change can 
only be based on a collective and systemic effort toward sustainable 
development.

 None of the global initiatives systematically addressing 
sustainable development and its consequences for humanity is 
more ambitious and comprehensive than the “UN 2030 Agenda 
for Sustainable Development” (UNSDG)94(a direct descendant of 
Agenda 2195). The United Nations member states adopted the “2030 
Agenda for Sustainable Development” in 2015, which provides a 
common blueprint for the global implementation of 17 Sustainable 
Development Goals (SDGs). The new agenda reflects the vision of 
a revitalized global partnership with a more holistic definition of 
sustainable development, as originally envisioned by the Brundtland 
Report, Agenda 21, and the Millennium Declaration96, but this time it 
is backed up by concrete policies and actions, as well as 169 universal 
targets agreed upon by 193 countries. Pivotally they reaffirm the 
shared nature of the critical challenges facing humanity, and that 
the goals and objectives of sustainable development are inherently 
“universal, indivisible and interlinked”. 

 Prior to the pandemic, it may have been difficult to grasp the 
“universal” UN 2030 agenda’s ethical ambition and accumulated 
wisdom (“universal,” a term repeated many times in the document), 
as well as the concept of “one humanity, one shared planet, one 
symbiotic relationship with the environment.” Or the exponential 
impact of one’s individual action on an incomprehensibly larger 
community and environment linked by invisible relations and 
forces. While the world spiralled into a series of identical repeating 
local stages of crisis, nations one by one exposed their idiosyncratic 
national and geopolitical weaknesses through their various, public, 
quantifiable responses to the same global repeating chains of 
events. The entire world has learned an unforgettable lesson about 
interconnectedness and humanity’s shared identity and destiny. 

 The COVID-19 pandemic has created a collective experience 
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and consciousness of humanity’s shared problems and common 
future that has the potential to change the international nationalistic 
competitive model established by the two world wars and usher 
in an era of shared sustainable development in areas pertaining to 
humanity’s common good and our common future over time. This is 
not to say that we will enter the unlikely scenario of an international 
competition truce, or that different forms of competition or even 
confrontation will disappear, but it does highlight the absolute 
necessity for international geopolitical relations to develop new 
forms of science and technology diplomacy, new forms of diplomatic 
efforts, and open transnational collaboration on shared interests. 
A concerted effort to balance national interests with the need to 
address common problems that affect all of humanity and the planet 
through shared scientific and technological solutions. The 17 UN 
Sustainable Development Goals have been the result of a lengthy 
negotiation process. One could argue for decades. They were a part 
of a complex discussion involving 193 countries, who agreed on a 
hierarchy of goals and a number of specific targets to be met. They 
represent the ideal platform from which to assess and invest in a 
variety of scientific and technological initiatives designed to support 
the achievement of these goals, as well as creative incentives for 
businesses and public funding for projects and initiatives that may 
support the achievement of these goals. 

3.3 AI in Search of a Purpose (and a Theory). The 
Butterfly Effect, Complexity, Non-Linear Dynamics, 
Systemic Thinking and the UN 2030 Agenda for 
Sustainable Development.

The concept of the “Butterfly Effect” is attributed to Edward Lorenz, 
who intentionally popularised his ground-breaking mathematical 
concept of “Chaos Theory” in a public paper titled “Predictability: 
does the flap of a butterfly’s wings in Brazil set off a tornado in Texas?” 
in 1972. Lorenz, a professor of meteorology at the Massachusetts 
Institute of Technology (MIT) and a mathematician detailed his 
chaos theory in his 1963 award winning paper entitled “Deterministic 
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Nonperiodic Flow”97. The theory describes how within the apparent 
randomness of chaotic complex systems, there are underlying 
patterns, interconnectedness, feedback loops, repetitions, self-
similarity, and self-organization interconnectedness where a small 
action in one domain will have an effect on all the others. 

 The paper, which was based on a mathematical interpretation 
of the exponential effects that small differences can cause in large 
complex system, spawned an entire field of scientific studies and 
popular culture that investigated the exponential effects of small 
events in economics, finance, physics, biology, but also history and 
politics. Because of the COVID-19 pandemic, the once-abstract 
concept of the butterfly effect has become common knowledge 
and a global embodied experience. The global experience of the 
pandemic, which began with a minor change in the biological realm 
(the first transmission of the virus from a host to a human), did and 
could further lead to momentous changes in many interconnected 
realms, including social relations, technology, economics, finance, 
and climate. And to a new era of “systemic thinking”98 that fully 
comprehends the full scope of the (UNSDG) UN 2030 Agenda for 
Sustainable Development’s ethical and pragmatic agenda. 

 An intriguing application of the concept considers the role 
of technology as an enhancer or retardant of these systemic cascade 
effects. And how one type of technological development versus 
another may act as an enabler or inhibitor of specific evolutions and 
consequences while interacting with other systemic conditions. 

 The late-2008 financial crisis, which began with a single event, 
the actions of Lehman Brothers Holdings Inc, spiralled within hours 
into a global event of catastrophic economic proportions, many argue, 
aided by the technological affordances of hyperconnected financial 
markets. In a few hours on September 28, 2008, the global market 
lost $5 trillion USD in a massive IT-connected domino’s cascade, 
initiating one of the most severe economic crises in a century. The 
Pandemic itself, which began with patient zero (in what some claim 
might have been a technologically driven event/accident) and a small, 
localised chain of subsequent events, quickly spiralled into a global 
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crisis, accelerated by the constant movement of bodies around the 
globe enabled by transport industry technologies. The lack of action 
in technology can be equally consequential. Some argue that the 
1986 Chernobyl disaster was directly responsible for global warming, 
stifling innovation and global adoption of nuclear energy and leading 
to a preference for fossil fuels99. This understanding underpins 
and should underpin much of the current debate about the risks 
and benefits of artificial intelligence evolution, which juxtaposes 
negative and positive scenarios. This evaluation is highly complex 
and necessitates a continuous monitoring and vigilance process, as 
well as evaluations that look at the complex systemic dimensions 
of societies rather than their separate scientific, political, economic, 
social, and cultural spheres.

 The effects of the pandemic itself can be seen as having 
triggered a series of systemic and exponential technological and 
social changes, such as smart working, migration from overcrowded 
urban areas, and the minimisation of unnecessary movement. In 
addition, there has been a significant shift in private and public 
investments in health, education, social welfare, education, and 
communication technologies. In this heightened state of social crises, 
a number of previously isolated social and cultural movements from 
around the world are interacting with one another, fostering a fertile 
cultural climate that supports global social, economic, cultural, and 
technological change, such as the newfound momentum for the 
green agenda, sustainability, and social justice. They also pose a 
complexity issue. 

 All of these interconnected events are components of complex 
systems in which small events can trigger much larger changes in the 
overall system.  It is in this context that we can envision a more holistic 
and systemic agenda for AI development that will help humanity 
study, analyse, and interact with complex systems, nonlinear logics, 
processes, and challenges, as well as systemic thinking. And where 
AI can support areas of science that are better suited to dealing with 
complex, non-linear, non-area-specific, but rather interconnected 
problems. “Non-Linear Dynamics” and the study of non-linear 
systems are both interested in and study complex systems “in which 
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the change in output is not proportional to the change in input”100. 
“Nonlinear problems are of interest to engineers, biologists, 
physicists, mathematicians, and many other scientists because most 
systems are inherently nonlinear in nature”101. They may, however, 
expand to include other fields such as social sciences102, phycology, 
economics, and political sciences. As the name implies, “Complexity 
Science”103 104, is a branch of science concerned with “complex 
systems and problems that are dynamic, unpredictable, and multi-
dimensional, and that are made up of interconnected relationships 
and parts”105. Because many events cannot be simplified or follow a 
traditional “cause-and-effect” or linear model, complexity science is 
defined by various types of non-linear logic. AI systems are based 
on, and are uniquely equipped to deal with non-linear systems and 
non-linear logics. The product of complex data sets, designed to be 
constantly expanded and transformed by added and diverse sets 
of data and trained to process diverse data qualities in meaningful 
ways to solve complex systemic questions AI is rooted in complexity 
science106 and non-linear logics. As suggested earlier AI reason d’etre 
and purpose “should be based on the unique qualities and ability of 
machines to process and analyse real world big data, as well as their 
ability to project complex augmented and virtual worlds” and should 
be designed to be “human-centric” conceived as powerful tools 
and interfaces designed to interact and collaborate with humans 
in cognitively deep and rich ways in order to enhance humans 
ability to process complex data systems; or to empower humanity 
to explore alternative logic systems (and non-classical logics) that 
support human development, creativity, innovation, emancipation 
and world transformations.”. A fundamental aspect is the systemic 
transformation that innovation has on humanity and all of its 
dimensions. These scientific approaches to complex and nonlinear 
thinking may move from mathematics, physics, engineering, and 
economics to be integrated into a multidimensional and systemic 
understanding of the “deep ecology” or relationships of technology 
with humanity and the planet. According to Capra and Luisi, “Shallow 
ecology is anthropocentric, or human-centred.” It regards humans as 
being above or outside of nature, as the source of all value, and assigns 
nature only instrumental, or “use” value deep ecology does not isolate 
humans – or anything else – from their natural environment” (ibid.). 
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It sees the world as a network of phenomena that are fundamentally 
interconnected and interdependent, rather than as a collection of 
isolated objects. The new paradigm is known as a holistic or “systemic” 
worldview, and it breaks down artificial barriers between humanities 
and science. A systemic view of say a computer or an airplane, means 
to see the computer or the airplane as a functional whole and to 
understand the interdependence of its parts accordingly. A deep 
ecological view of a computer, a car, or AI, to paraphrase Capra107, 
adds to those technical dimensions the awareness of how they are 
embedded in their natural and social environments, where the raw 
material that constitutes them came from, how it was manufactured 
and by whom and in what economic, social, and business regimes, 
and how its use affects the natural environment and the communities 
by which they are used, and the ones that do not use them. This deep 
ecological awareness recognizes the fundamental interdependence 
of all cultural and scientific phenomena, as well as the fact that, as 
individuals and societies, we are all embedded, interconnected, and 
ultimately dependent on a nexus with nature. This systemic, holistic, 
deeply ecological, nonlinear, complex perspectives (which should be 
pursued systemically in education108) take on new significance when 
considering Sustainability and AI, where AI can be conceived of as 
both a problem or as tool that can be designed to find and elaborate 
solutions.

 In this theoretical context, the United Nations Sustainable 
Development Goals, which do represent a complexity problem, 
can be interpreted as a collection of complex questions and targets 
that necessitate the development of complex and interconnected 
solutions. AI can be viewed as the next technological wave aimed at 
assisting humans in addressing existential issues and promoting their 
evolution, well-being, and growth. In this context, AI development, 
along with other fourth-industrial-revolution technologies, can be 
viewed as one strategy to support and contribute to the achievement 
of the Sustainable Development Goals. Expansion of complexity 
sciences studies, nonlinear logic research and philosophies, 
combined with ecological systemic thinking, should be critical 
areas of investment for all governments in education, as well as 
all other areas of international collaborative action. A number of 
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cross-cutting issues, such as poverty alleviation, climate change, 
and the development of a sustainable future for the world’s poor, 
particularly in areas such as renewable energy, water, agriculture, 
health, education, and transportation, directly involve the role of 
technology and should set the agenda for future public investments 
in AI. A first step toward this systemic and coordinated evolution 
in thinking and AI development, requires more political will than 
economic investment, and starts with “Data Diplomacy”.
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CHAPTER IV 
Data Diplomacy and Our Common AI Future
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4.1 The Case for Data Diplomacy as an Effort to Shape 
Our Common AI Future.

Because of the current COVID-19 epidemic, scientific and 
technological exchanges, as well as diplomatic negotiations, have 
become part of a serious global debate about how governments can 
avoid the disastrous consequences of a lack of global and timely 
sharing of essential scientific data and information109.Due to weak 
science, a lack of scientific data, and a slowly forming global scientific 
consensus, many local governments around the world were forced 
to resort to chaotic and costly solutions. This data crisis highlighted 
the lack of an international regulatory structure to regulate access 
to many, diverse, and dispersed data sources. The pandemic re-
ignited a debate that has long raged over national, international, and 
commercial barriers built around datasets and metadata that could 
be used to solve social and global needs and problems.  The crisis 
has created a strong momentum for one specific form of scientific 
diplomacy110, referred to as “data diplomacy”111,112, that specifically 
tries to find a balance between protections against the unlawful 
dissemination of intellectual property, sensitive data and private 
data, and the promotion of a more productive circulation of open 
scientific data, and metadata. 

 With data-driven applications like Machine Learning and 
Artificial Intelligence (AI) becoming more important drivers of 
growth in the global economy, intangible assets like data and metadata 
are becoming increasingly valuable (and a possible source of conflict, 
in the form of state sponsored or criminal cyber-attacks). As a result, 
it is critical for data diplomacy to focus on promoting international 
governance frameworks that ensure data is deployed legally, 
ethically, and safely while maintaining a balance between intellectual 
property protection, national sovereignty, and a negotiated strategy 
for sharing data for the common good. To effectively manage global 
data exchanges, strong multilateral organizations or institutions 
that can manage data trade agreements, host data trade talks, and 
serve as potential platforms for multilateral global governance to 
bring common rules to data exchanges among wildly different data 
regimens are required.
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As previously discussed,:

One of the most important steps toward promoting goal-driven data 
exchanges is the establishment of international institutions and (physical 
and digital) structures that allow diverse national scientific bodies, public 
organizations, and citizen groups to collaborate and exchange data and 
metadata on a permanent basis.

 These institutions, and their shared platforms and datasets 
will improve collective cooperation by allowing scientists to 
reach a shared understanding of a scientific problem, agree on a 
set of scientific hypotheses and recommendations, increase the 
trustworthiness and transparency of scientific results by opening 
them up to peer-to-peer review, allowing testing conclusions, and 
utilizing existing shared data and results to develop new hypotheses 
and research, and to influence policy decisions.

 The collectively tested quality and openness of certain data 
sets will be fundamental in the development of human centric 
and trustworthy AI applications. Participating governments will 
be able to set shared goals, which could be guided by the existing 
17 UN Sustainable Development Goals as a starting point, before 
expanding to for example: The formulation and signing of other 
data and AI treaties and international agreements. Cooperative 
scientific projects, collaborations, and exchanges. The development 
of collaborative science and technology platforms. The sharing of 
assets and investments. 

 The participation of the 193 national signatories to the UN 
SDGs, as well as the involvement of the UN, would also ensure pivotal 
considerations about the growing data divide between the north and 
the global south113 and its social and economic consequences, as well 
as to guarantee “Southern Perspectives on Science Diplomacy”114. 
There is a strong historical momentum for the open data and open 
science movements, as well as their ethical driving principles based on 
the sharing and use of data and meta data for the public good. There 
are, of course, numerous reasons to strike a balance when it comes 
to intellectual property protection. And the first step is to establish 
strong forms of data diplomacy, to internationally coordinate data 
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and meta data exchanges, to establish globally recognized institutions 
to negotiate data and AI practices and shared rules.

 Data diplomacy can be conceived and developed as a 
negotiated practice to identify models for selecting, sharing, and 
determining which (meta)data should be made available, under what 
conditions, for what purposes, and to whom. Data, often referred to 
as the “new oil” of the twenty-first century, will be critical building 
blocks for future AI developments. More than a century ago, it 
would have been difficult to predict the extreme consequences of 
unrestrained fossil fuel use on the planet. Data will increasingly be 
the next form of energy powering our AI-driven evolution, and we 
must ensure that it does not become our next form of pollution, 
posing existential threats to the planet and humanity (we can talk 
of data pollution115). Science, Technology, Data, and AI diplomacy 
are all interconnected steps that must be taken to ensure that AI 
development is safe, human-centered, trustworthy, and “sustainable”. 

4.2 Open Data is Sustainable Data. 

The Open Data movement is founded on scientific principles of 
transparency and comparability, as well as an ethical understanding 
of scientific knowledge and data as a universal public good. 
According to the open data movement’s ethos, research findings and 
scientific publications, as well as the underlying data that supports 
and underpins these discoveries, should be made publicly available. 
There are various scientific and ethical arguments in favour of open 
research data, and very few ethical exceptions. On a purely scientific 
level, when researchers publish their data, they promote scientific 
transparency and boost confidence in their findings. They not only 
make it easier to evaluate and replicate their findings, but they also 
contribute to the acceleration of scientific discovery by allowing 
others to use existing data and expand research on or based on these 
data. 

 The scientific and societal benefits of open data exchanges 
and open science are difficult to argue against, as are the costs of 
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not sharing scientific data, particularly when it comes to publicly 
funded research data. Large amounts of scientific data produced 
at great public expense are never used again. For example, in 
medicine, it is claimed that 85 percent of medical research data is 
“wasted” and never used again116. This “data waste,” as well as the cost 
of re-producing overlapping and duplicate data, has quantifiable 
scientific, social, and economic costs for society and the planet, 
and is in every way equivalent to other types of “energy waste.” 
From this perspective, we can consider “Open Data as Sustainable 
Data,” data that can significantly contribute to the goals of resource 
organization, waste reduction, optimizing and expediting scientific 
discovery, increasing social benefits, and contributing to economic 
growth. The main problem with open data is that it is, by definition, 
fully open, available, and accessible to everyone for “use, reuse, 
and redistribution – subject, at most, to attribution and/or share-
alike”117 licenses. This definition runs counter to the competing global 
political and legislative drive to protect intellectual property rights, 
fair economic competition, and the government’s guarantee role 
in balancing publicly funded research in relation to fair business 
investments and interests.

 Despite the complexities of different national interpretations 
of this balance between public and private interests, the open data 
movement and culture has recently gained some newfound political 
support, with political trends such as the push for open government, 
open data, and open science. Governments have driven a number of 
advances in open data initiatives over the last decade. Both the White 
House Office of Management and Budget (OMB) and the White 
House Office of Science and Technology Policy (OSTP) have issued 
memoranda directing federal agencies to maximize public access and 
utility of non-classified, federally funded scientific data (OMB, 2013; 
OSTP, 2013). (U.S. Public Law 106-554, 2001; OMB, 2002). In China, 
the General Office of the State Council issued “The Measures for 
Managing Scientific Data” in 2018, which included articles to govern 
scientific data sharing “for the purposes of further strengthening 
and standardizing scientific data management, ensuring the safety 
of scientific data, improving the level of open sharing, and better 
supporting innovation in national science.”
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 Of real interest however is the 2019 “European Agenda 
for Open Science”, that has set the ambitious goal to make FAIR 
(Findable, Accessible, Interoperable, Reusable) data exchanges the 
standard for scientific research. The agenda serves as the foundation 
for a significant systemic transformation. In what the EU refers to 
as the “future of open science,” open science policy will continue to 
evolve under the “Horizon Europe” 2021 research and innovation 
funding program, with a number of goals already defined, and I 
quote:  

 “Ensure that beneficiaries retain the intellectual property rights 
they need to comply with their open access obligations. Require 
research data to be FAIR and open by default (with exceptions 
notably for commercial purposes). Promote the adoption of open 
science practices, from sharing research outputs as early and widely 
as possibly, to citizen science, and developing new indicators for 
the evaluation of research and rewarding researchers. Engage and 
involve citizens, civil society organisations and end-users in co-
design and co-creation processes and promote responsible research 
and innovation. Fund the development of an open-access publishing 
platform to host Horizon 2020 (and later Horizon Europe) 
beneficiaries’ publications”118.

  However, the two most significant steps in this renewed policy 
investment in open science and open data are: The development and 
recent launch of the 600 million Euro platform “European Open 
Science Cloud”119 (EOSC). And the data organisational principles 
and structure that will allow it to function (the platform reliance on 
FAIR data). The European Open Science Cloud (EOSC) is a European 
virtual infrastructure launched in March 2021 for the management 
and distribution of scientific data with the goal of supporting open 
science. A shared resource through which millions of researchers and 
professionals in science, technology, humanities, and social sciences 
will be able to access a staggering amount of interdisciplinary and 
heterogeneous open data and other resources from a diverse range 
of public research infrastructures across Europe. The platform’s 
operational balance is based on the definition and use of FAIR 
data. A concept and practise with long-term geopolitical and 
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global implications. And a developing approach and rationale that 
could serve as the foundation for many future international Data 
Diplomacy initiatives. The FAIR data principles could become the 
underlying principles governing the operations of Data Trusts and 
Data Stewards for businesses and individuals.

4.3 The FAIR Data Principles as a Possible Platform for 
Data Stewardship and AI Diplomacy. Establishing Best 
Practices and Standards.

The underlying operational definition of FAIR data, supported by 
the European Commission and the EOSC platform, has the potential 
to have a significant global impact. The principles of the FAIR data 
European initiative are the result of a lengthy evaluation process that 
attempted to balance the scientific benefits of having publicly funded 
open research data with the various reasons that could justify various 
types of data control and limited access.

 A 2018 report describes the history and values of the concept 
of “FAIR data,” which is now central to Europe’s open data and open 
science strategy. The report “Turning FAIR into Reality”120 explains 
the history and key concepts of FAIR data, as well as the operational 
core principles. Inspired by the OECD’s “Principles and Guidelines for 
Access to Research Data from Public Funding”121. published in 2007. 
But fundamentally established by the seminal 2012 Royal Society 
report “Science as an Open Enterprise”122, the report pointed out that 
being “open” was not enough to make research open data of scientific 
significance if the data were not “easily discoverable, accessible, 
assessable, intelligible, useable, and wherever possible interoperable 
to specific standards (ibid). Echoing these criteria, the rhetorically 
useful acronym FAIR - Findable, Accessible, Interoperable, Reusable 
– data was created at the Lorentz conference in 2014 (and published 
following consultation with a multi-stakeholders group in 2016123) to 
define in greater detail what it entailed for data to be “FAIR”. 

 Despite some important similarities, there are substantial d 
between “FAIR data” and “Open data”. One of the key distinctions 
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is that open data are defined as “Open”, to mean always accessible 
and free to use, and share, without restriction (subject only, at most, 
to the requirement of attribution). While FAIR data are defined 
as “Accessible under certain conditions”, to “mean that humans 
or machine are provided - through metadata - with the precise 
conditions by which the data are accessible” (ibid.).

 In practice, this means that the openness of FAIR-compliant 
data is determined by who created it. Who can access the data, when 
they can access it, and under what conditions, is determined by the 
creator and owner of the data. Data creators have complete control 
over the access conditions for their data and can alter these constraints 
at any time during the lifecycle of the data. Technically, this means 
that FAIR data can be completely private. Only a limited number 
of authorised users have access to it. Or open and accessible to all at 
different stages of their lifecycle. Data owners can also impose stricter 
restrictions, limiting how and what specific data can or cannot be used. 
Personal information could be permanently maintained private and 
never be made or used publicly. Commercially sensitive data may be 
kept private for a period of time before being made public later. As 
a result, FAIR data may initially be accessible only to a small group 
of researchers. They can then be made available to select partners 
if certain conditions are met. Finally, they can be made open and 
accessible to everyone124 (in this case as FAIR/O data, or Open License 
FAIR data). 

 The emphasis on machine data management, as well as 
machine learning and AI data readiness, is another key feature of 
the FAIR data principles. As more data is generated on a daily basis, 
it is expected that all researchers will require some level of machine 
assisted interactions or autonomous machine assistance operability 
in order to access, investigate, and use FAIR data. The FAIR data 
principles emphasize a data management architecture and metadata 
requirements that support and favour the actions of third-party 
systems and autonomous machines, as well as machine learning 
applications and AI systems’ ability to find, access, interact with, and 
reuse data with little or no human intervention.
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As a result, FAIR data must be: Findable, Accessible, 
Interoperable, and Reusable. To be “Findable”, data must have 
rich metadata and a unique and persistent identifier in order to be 
unequivocally indexed, searchable, referenced and cited and thus 
become “Accessible”. The primary technical challenge at the moment 
is data Interoperability and Reusability. Given the lack of format 
standardization and the heterogeneous access required by current 
data sets, which rely on a variety of software and licenses, standards for 
interoperability and reusability must be developed. To benefit from 
FAIR data, it is not enough to have research data and other research-
related materials easily accessible and findable. These data must also be 
interoperable and reusable across applications, including contextual 
and supporting information (metadata). To achieve these goals, the 
FAIR data principles establish technological standards that will ensure 
future data interoperability. The requirements are meant to generate 
databases that can be joined more easily and that will eventually become 
interoperable and reusable with increasing simplicity while requiring 
less machine power and effort. These requirements will become 
increasingly important as more machine learning and AI applications 
emerge, and as research capacity (the amount of data processed) and 
ML and AI analysis and association techniques evolve (interoperability 
of heterogeneous data). For climate research, genomics, and the social 
sciences and humanities, interoperability of heterogeneous datasets 
will become increasingly important in order to fully leverage the 
availability of data and metadata, and the opportunities provided to 
researchers by access to heterogeneous datasets and new machine 
learning and AI tools and capabilities. It is for these reasons that the 
EU will require that a certain percentage of all EU funded projects be 
used for FAIR data compliance.
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CHAPTER V 
Data Sharing and AI Driven Sustainable 

Development
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5.1 Future Narratives. Creating a Global Model for Data 
Sharing and AI-Driven Sustainable Development.

The potential impact of the FAIR data principles, combined with 
the EU’s unique investment to implement and support these 
principles for the distribution and access to public scientific data, 
could have a significant cascade effect (Brussels effect), influencing 
and transforming how some governments around the world adapt to 
implement similar policies and others react with similar regulatory 
measures. They will almost certainly serve as the foundation for 
international negotiations and discussions about potential models for 
open data publication and sharing, which will require international 
standardisation processes, the identification and adoption of best 
practises, and discussions about what platforms and under what 
conditions these exchanges might occur. While the “European Open 
Science Cloud” might provide a model for the centralised sharing 
of public scientific data, it has both benefits and drawbacks. Another 
dominant paradigm focuses on the use of individuals’ personal data 
and the resilience and growing power of decentralised data networks, 
as well as decentralised approaches to problem solving based on ad 
hoc data use and AI solutions design. 

 It will be interesting to see how global Data Trusts and Data 
Stewards react to these new FAIR principles, which appear to provide 
an ideal standardisation policy approach as well as a set of clear tools 
and standards that could easily be extended to individuals’ personal 
data as well as the private sector data they manage. 

 The use of data trusts to improve personal data management 
is a relatively new approach, but it is gaining momentum. It has the 
potential to have a profound impact on the new global data economy. 
Global digital platforms have long recognised and capitalised on the 
value of personal digital data, taking part in what Nobel laureate 
economist Paul Krugman referred to as a “rentier regime”125, or a 
rentier economy. A digital market economy in which companies 
that dominate data platforms are rewarded while individuals and 
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businesses that generate data are penalized. People are increasingly 
seeking technological solutions and legal arrangements that enable 
them to reclaim control of their data while also generating value. 
This is unsurprising given the growing outrage and criticism over 
the widespread collection, surveillance, and exploitation of personal 
data by digital platforms that do not share the value or benefits 
associated with the data provided by individuals or communities. 
New data economy intermediaries, such as data trusts, are emerging 
to encourage individuals to regain custody of their own data and to 
share and transfer it in order to promote alternative economies and 
data values. Data trusts are legal entities that manage an individual’s 
private data in accordance with a set of use preferences and terms and 
conditions. They provide a variety of technologies for controlling data 
usage and transmission, as well as a legal framework for structuring 
contracts for third-party data access and use while protecting the 
rights, preferences, and benefits of data owners. Data trusts are said to 
protect people’s rights while encouraging collective action, allowing 
data owners to contribute to the public good or collective interests, 
or to assist businesses that want to use their personal data fairly and 
ethically. 

 Many governments around the world are beginning to 
see the establishment of trustworthy and regulated data trusts 
as a competitive advantage, as well as an alternative solution to 
recapturing the value of citizens’ personal data while protecting their 
individual rights. The decentralised model of data trusts may operate 
for the general benefit of communities, particularly in digitally 
advanced economies that value personal data privacy. This strategy 
empowers national governments to negotiate global AI standards 
and contribute solutions for data sharing, and AI training, while 
protecting the privacy of individuals who may choose to contribute 
personal data via data trusts. 

 Examples include disaster planning and crisis response. 
Collaborations between governmental agencies and data trusts can 
help AI and machine learning applications develop optimal response 
strategies while also improving disaster preparedness. In the event 
of a crisis, public AI systems126 could rely on a community-based 
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distributed data retrieval system, in which different data trusts can 
assist with emergency management and response by integrating 
relevant personal data from users, and real-time decentralised 
information processing. Federated Machine Learning (FL) models, 
for example, might augment these capabilities by leveraging data 
trusts’ distributed data sources (geo-location of trustees, their status, 
and any other relevant information that trustees are willing to 
share) and dispersed machines’ computational power, to generate 
data solutions that are then transmitted, processed and centrally 
integrated. 

 Global information sharing is unquestionably advantageous 
for disaster planning. By combining scientific data with data from 
historical events, best practices can be developed. Their integration 
with real-time data streams can significantly improve the accuracy 
of AI’s predictive models and the number of tools available to 
resource managers for resource assessment and allocation, and first 
responders’ coordination.

 In this example, the global network of data sharing and 
technical solutions that could power AI’s application to solve specific 
challenges becomes more visible.  The true strength of artificial 
intelligence may be its capacity to adapt and coordinate non-linear 
solutions and behaviours in complex scenarios. The full potential 
of these applications is contingent on the development of common 
standards and the establishment of clear operational guidelines for 
the collection, use, and dissemination of personal and scientific data. 
This example demonstrates how scalable and paradigm-shifting a specific 
approach to data sharing can be. A scalable model that could be applied to an 
infinite number of other tasks.

 An open international negotiation process. The development 
of a clear international regulation for open data exchanges. The 
creation of transparent private data trusts management rules. And a 
coordinated and ongoing Science and Data diplomacy effort aimed 
at increasing data exchanges and data sharing treaties. All of these are 
examples of steps and strategies that could significantly contribute 
to the development of best practices and the establishment of 
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global standards that can support local, national, or global AI-driven 
solutions. From climate change to energy resource management, 
the 2030 UN Sustainable Development Goals cover a wide range of 
issues.

 As governments increase their AI investments, they should 
commit a portion of their budget to scientific and technological 
diplomacy efforts and to establish internationally recognized 
scientific institutions through which they can negotiate their national 
perspectives and agendas and together work on possible scenarios 
and solutions, and towards a shared vision and model for Our 
Common AI Future.

5.2 Metamorphosis

Today, humanity has advanced to a different stage of development 
and awareness, and it cannot afford to make the same mistakes of the 
past. Data will increasingly be the next form of energy powering our 
AI-driven evolution, and we must ensure that it does not become our 
next form of pollution, posing existential threats to the planet and 
humanity. And we need to reflect on how to change the model that 
has driven the uneven and exploitative technological development 
of the past, while sustaining the creative forces that lead its socially 
transformative and positive evolutions. 

 The development of AI, as any technology in the history of 
humanity, promises to solve some problems, and to create others. We 
are only moving the first steps in what will be, as other technologies 
have been, a deeply transformational evolution of humanity. We 
have now the experience to reflect on the long-term consequences 
of an unencumbered evolution of these new technologies, and this 
time to choose a different evolutionary model. AI can be both a 
great opportunity, and a great risk, but has the potential, if driven 
by the right forces to be the technological evolutionary step that 
might help humanity to tackle many of its shared challenges and its 
transformation. 
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 The full scale, and opportunity, of this transformation 
cannot be fully understood from mere quantitative facts but can be 
better understood in a broader and more holistic understanding of 
“sustainable development”. As a concept that tries to avoid the mistakes 
of the past, and its short-sighted utilitarian logic, to finally try to tackle 
the systemic questions of the evolving relation of humanity with our 
natural environment. One that questions the ultimate function of 
technological innovation, and its relationship with the goals of human 
development, while maintaining a sustainable balance for future 
generations, the planet, and its ecosystem and resources. The climate 
and health crises have ignited trough-out the world a confrontation 
between two basic ideologies. One that continues to see the future as 
a world dominated by the few. And another that understands clearly 
that we share a common planet, and hence a common future, and 
that the history of humanity is ultimately connected. 
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