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PREFACE

The collaboration leading to this book began almost two years ago
and it started with a meeting in cyberspace between two scholars with
quite different backgrounds. Bengt-Ake, a senior male European working
within economics and management of innovation and knowledge and
Cecilia, a young woman scholar from Latin America working on corpo-
rate power in the era of intellectual monopoly capitalism. This is reflected
in the analytical perspectives in the book where insights from innovation
studies are combined with political economy perspectives.

What we have in common is a deep concern regarding current trends
in world development. While the enormous resources invested in science
and advanced technologies have created the potential to establish an egal-
itarian and democratic world that could put a stop to global warming as
well as global pandemics, at present, these opportunities are squandered.

This gap, between what could be done to create a sustainable world
and what we actually witness, reflects, as we see it, two fundamental char-
acteristics of world governance: the transformation of knowledge into
private property and techno-nationalism. With fundamental changes in
these two dimensions, there are grounds for optimism.

As compared to tangible resources, knowledge has unique characteris-
tics. It is not a scarce resource—the more you use it the more you get.
This is certainly true for experience-based knowledge, where people and
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organizations learn from what they do. In the current era of artificial intel-
ligence, in particular of machine learning, a similar cumulative mechanism
is at work when algorithms are trained through input streams of data.

Within this general perspective, we have focused on digitalization as a
second phase of the information and communication technology revolu-
tion. Artificial intelligence and digitalization have been hyped for decades,
but it was not until recently that this combination has shown an enormous
potential both to stimulate economic development and to tackle global
challenges related to health and the environment. However, the national
and global institutional set-ups hamper the realization of this potential.

As the control of these strategic technologies gets concentrated in a
handful of private corporations located in two superpowers increasingly
engaged in technological warfare among themselves, there is less room
for directing these powerful technologies to address global challenges.
Current regulatory regimes and modes of governance are inadequate
when it comes to handle this new era of globalized intellectual monopoly
capitalism. This is true for national and regional regimes and not least
for the weakly developed and contested global regime characterized by
a transition from a US-dominated world order to a more multipolar but
also more disorderly world.

Our general perspective has taken on new significance in the wake of
the Covid crisis. While the speed of developing new vaccines illustrates the
power of science, the access to vaccines has been absurdly uneven, with
rich countries hoarding vaccines, leaving the population in poor countries
with very limited access. Building on research financed by taxpayers, big
pharma companies have enriched their shareholders by selling vaccines at
prices reflecting the extraction of substantial rents. Even within the rich
countries, there is now growing concern that capricious private actors and
nationalist strategies determine their citizens’ access to jabs.

Furthermore, big pharma companies have expanded their intellectual
monopolies since the pandemic started. The enormous amassment of
financial resources and intangible assets by digital tech giants documented
in this book got another boost from the Covid-19 global crisis. Restric-
tions on face-to-face interaction resulted in rapid growth in digital services
and, as a result, these intellectual monopolies reinforced their worldwide
dominance in terms of markets as well as technologies. So, while it took us
some time to finalize the book, the delay did not make it lose its relevance.

Overall, this book presents rich and detailed empirical data on digital
tech giants, the role of artificial intelligence and the techno-nationalist
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strategies of the US and China. In order to give meaning to these data,
we introduce them within theoretical framings with roots in political
economy and innovation studies. The intention is to contribute to raising
awareness of the scale of the changes taking place and, ultimately, stim-
ulate the formation of programs of action. In order to do so, we offer
theoretical conceptualizations more adequate than what students can find
in standard economic textbooks.

London, UK Cecilia Rikap
Copenhagen, Denmark Bengt-Ake Lundvall
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CHAPTER 1

A Global Race Between Giant Corporations
and Nation States

Abstract This book conceptualizes the global innovation race between
nation states and corporations in the second phase of a technological
revolution characterized by Artificial Intelligence and explosive growth in
digital services. Each chapter elaborates on an existing or new conceptual
framing to analyse empirical dimensions of the economics and politics
of innovation in the context of digital capitalism. In this introductory
chapter, we set the scene by presenting the main actors and highlight
the crucial role of Artificial Intelligence. We end it by introducing the
structure of the book.

Keywords Innovation race - Artificial intelligence - US—China conflict -
Tech giants - Globalization

1.1 INTRODUCTION

The global innovation race refers both to the technology war between the
United States (US) and China and to the struggle between giant corpo-
rations from these two countries to establish world dominance in artificial
intelligence (Al), in particular machine learning and related technologies.
The recent acceleration in the development and use of digital technolo-
gies, spanning from 5G communication systems to cloud services and

© The Author(s), under exclusive license to Springer Nature 1
Switzerland AG 2021
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Al is transforming the world order. It gives rise to extreme degrees of
concentration of capital, and it offers a window of opportunity for China
to challenge the US as a hegemonic power.

The US and Chinese governments increasingly engage in techno-
nationalist strategies. They use science, technology and innovation poli-
cies to promote strategic (digital) technologies. They use protectionist
measures to reduce rivals’ access to critical resources in order to slow
down their technological development. They engage in shaping inter-
national intellectual property regimes to promote national interest and
standard setting. Concerning the latter, they make diplomatic efforts and
design projects in third countries to promote the diffusion and use of
their own technology standards. In Chapters 6 and 7 we analyse in more
depth how the state in China and the US engages in the Al innovation
race.

The other main participants in the race are a handful of giant
firms from these two countries: Google, Amazon, Facebook, Apple and
Microsoft (GAFAM) in the US and Baidu, Alibaba, Tencent and Huawei
(BATH) in China. They operate production and innovation globally,
offshore earnings, minimize paid corporate taxes and they replace states
in the definition of norms and regulations of the digital economy. In
Chapter 2, we focus on how they operate as intellectual monopolies
harvesting rents from their global operations. In Chapter 3, we see how
each of them builds and profits from its own global corporate innovation
system.

The twenty-first-century global innovation race is shaping the world’s
future. It has an impact on world economic growth and on how economic
gains and losses will be distributed between and within economies. In
Chapters 4 and 5 we analyse the technologies emerging from this race and
we show how they are applied to a wide set of fundamental economic and
social activities, hereby affecting the future of work, health and culture,
including human rights and privacy as well as the climate and other
ecological challenges. The more intense rivalry between two great powers
raises fundamental issues of war and peace. To explore what lies behind
this innovation race is, therefore, of great urgency and a prerequisite for
finding ways to cope with its consequences.

To analyse this historically unique constellation, where technology
has become the central subject of geopolitical conflict and giant corpo-
rations challenge the sovereignty of nation states, requires alternatives
to the conceptual frameworks that still dominate textbooks in standard
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economics. In this book, we combine insights from political economy and
innovation studies and propose alternative theoretical concepts at three
different levels: the corporation, technology and the state.

In Chapter 2, we introduce the concept intellectual monopoly, offering
a different perspective of economic power, and in Chapter 3 we elaborate
on the concept, corporate innovation system, offering a new perspective
on inter-firm relationships and innovation. To capture the technological
specificity and evolution of Al we analyse it as a technological innovation
system in Chapter 4. Moreover, to capture its evolution we refer to the
concepts technological paradigm and trajectory in Chapter 5 focusing on
Amazon and Microsoft’s technological convergence. To understand the
roots of the technology war between the US and China, we refer to the
literature on national innovation systems and catching-up in Chapter 6
and to the concepts techno-nationalism and technoglobalism in Chapter 7.

In the rest of this chapter, we present the main actors and highlight
the crucial role of Al in contemporary capitalism. The chapter ends with
an introduction of the structure of the book.

1.2 WnayY TeEcHENOLOGY WAR?

Why have the US and the Chinese governments moved in the direction
of techno-nationalism, and why has the US declared technological war
on China? Answering these questions requires an analysis of the specific
character of the emerging new technologies and of the current geopo-
litical context. Nonetheless, we can draw important lessons from world
history. While the specific constellation of Al as a transformative tech-
nology and the US and China as the major national actors is unique,
there are historical precedents of how a transformative technology plays
an important role in upsetting the ruling world order. In Chapter 6, we
refer to the work by Christopher Freeman and Carlota Perez on how tech-
nological revolutions open up windows of opportunity for catching-up
and challenge world leadership.

1.2.1  Avtificial Intelligence and the Critical Role of Big Data

In order to understand why leadership in a specific technology has
emerged as a major issue in geopolitics, confronting the US with China,
it is necessary to look closer at the character of the technology. In the
following sections, we will point to the importance of cumulative effects
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and scale economies, emanating from the combination of major advances
in Al and supporting technologies related to telecommunication and
supercomputers in combination with major organizational innovation,
including privately managed platforms and cloud computing.

At the world level, this has resulted in an extreme concentration of
capabilities in the biggest and most data-rich countries, the US and China.
The cumulative character of technological advance in Al, where the inflow
of data upgrades the technology itself, makes leaders in both countries
fear that getting behind in the innovation race would lead to a downward
spiral in terms of economic and political power.

In Chapters 4 and 5 we focus on Al as the most important of the
emerging new technologies characterizing the second phase of the ICT
revolution. Al refers to a set of related technologies that make it possible
for computers to imitate human thinking and learning from experi-
ence. Following WIPO (2019), Al systems are learning systems, where
machines get better at a previously human task with limited or no human
intervention. Between 2011 and 2017, patent applications in Al grew by
a factor of 6.5 per year—i.e. with staggering 650% per annum.

Within Al techniques, machine learning dominates. It can be defined
as “an Al process that uses algorithms and statistical models to allow
computers to make decisions without having to explicitly program it
to perform the task” (World Intellectual Property Organization, 2019,
p. 146). Machines learn to solve problems by processing big data, thus
depending on access to permanent streams of data.!

The most popular machine learning approaches are deep learning
and neural networks (World Intellectual Property Organization, 2019).2
Examples of Al functional applications based on deep learning and neural

L Tech giants’ dependence of access to big data makes them vulnerable to regulations
that restrict their access. As we demonstrate in Chapter 5, they are aware of this risk and
invest substantial resources in developing new forms of machine learning where they can
reuse data or train algorithms with smaller volumes of data.

2 Deep learning refers to hierarchically layering data or information. It builds hierar-
chies of concepts with different levels of genericity (think for instance of the Linnaean
taxonomy). Neural networks try to emulate humans’ interconnected neurons. It is
an approach where an interconnected framework of functions processes multiple data
inputs. Using both approaches together (building different deep learning layers of neural
networks) leads to far and wide Al-learning systems where each layer’s output is an input
of the following layer.
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network approaches are speech processing, recognition and synthesis,
natural language processing and images and video segmentation.

Algorithms are at the very core of machine learning models. An algo-
rithm is a set of rules or instructions to be followed for problem-solving
operations or to perform a computation. Algorithms are used to process
data in computing systems. The specificity of machine learning algo-
rithms is that they evolve and become more “knowledgeable” on the
basis of inflow and analysis of data. This is why scale is important for
the development and use of Al. Machine learning requires big volumes
of data.

Scholars have compared data to raw oil and cloud services and datacen-
tres to oil refineries. But this parable is misleading in several respects. First,
while oil is a rival good that can be used only once, data is non-rival—data
points can be used again and again without losing their value. Second, in
terms of impact on value creation, machine learning (the transformation
and upgrading of the algorithm) is more important than the refined data.
Sticking with the parable, the most important outcome is not the refined
oil but a more productive refinery.

In the digital era, the issue about excludability of data is at the core of
political and ethical concerns. Some data exist as knowledge commons to
which everybody have access—examples are public databases and statis-
tics, phone books and maps. Other data remain secret and /or private for
different reasons. Sometimes, the privacy of data is protected by law. Indi-
viduals usually prefer to keep some data private rather than public (such as
information on their health and on their political preferences). Firms rely
on specific technological knowledge that they do not want to share with
competitors. States protect military and diplomatic secrets, sometimes
with death penalty for those breaking the rules, and central and commer-
cial banks keep banking and broadly financial data secret. This is another
reason why this field is unique in relation to other economic activities,
such as the oil industry. Digital technologies raise issues about individual
human rights, industrial espionage and national sovereignty, offering one
explanation of why states gets so strongly engaged in this specific innova-
tion race. Another, at least as important, reason is the economic potential
of the new technologies.
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1.2.2  Platforms, Cloud Computing and Economic Concentration

The recent acceleration in the development and use of Al reflects major
organizational innovations such as the formation of digital platforms and
cloud computing controlled by tech giants. The resulting concentration
of intangible assets within a few corporations from the US and China fuels
the conflict between the two countries.

The first phase of the ICT revolution, based on microelectronics
and desktop computing, transformed working life. Widespread mobile
communication gave new opportunities for citizens and enterprises all
over the world to exchange information. When this first phase was at
its early stage—around 1975-1985—there were exaggerated expectations
on its short- and medium-term impact on employment and productivity.
In retrospect, we can see that the quantitative changes took place more
gradually than expected, while the long-term qualitative effects on work,
economic organization and everyday life have been dramatic. This first
phase lay the ground for the one we are currently in the midst of.

One major difference is that, while the first ICT phase gave room for
decentralization, new entrepreneurial entrants and increased competition,
the second phase is predominantly characterized by economies of scale
and scope leading to extreme degrees of concentration and centralization
of capital.

One important organizational innovation leading to industrial trans-
formation and market concentration is the formation of “technology
platforms” owned by private enterprises and characterized by unique
mechanisms driving economies of scale and scope. Platforms generally
involve three parties: The owner of the platform (Amazon’s marketplace,
Google’s search engine, Facebook, Airbnb, Uber, etc.) and two types
of clients, the service provider (which for gig economy platforms are
unrecognized workers) and the service user.

Platforms are characterized by complex network effects both when it
comes to providers and users. First, as the number of users increases,
more users are encouraged to join—cf. Facebook. Second, the increased
number of users makes the platform more attractive for providers (adver-
tising firms in the case of Facebook). Likewise, as the number of providers
increases, more users are attracted since they get access to a more diverse
offer of goods and services (cf. Amazon). This implies that incumbents
have an advantage that makes it difficult for newcomers to enter platform



