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Abstract

The Fourth Industrial Revolution (4IR) is reshaping global power dynamics through
technological innovations such as artificial intelligence (Al), blockchain, and the Internet
of Things (loT). This paper explores the geopolitical implications of 4IR, particularly
focusing on the concept of technological sovereignty and its impact on great power politics.
As nations compete for technological supremacy, their strategies for achieving and
maintaining control over critical technologies have become central to both national
security and economic policies. This study adopts a qualitative research approach,
employing case study analysis to examine the technological strategies of leading global
powers, including the United States, China, and the European Union. Additionally,
document analysis is used to explore policy reports and academic literature related to
technological sovereignty, 4IR, and geopolitical rivalries. Thematic and comparative
analyses are utilized to identify key patterns in the strategies of these powers, highlighting
the intersection of technological competition, national security, and economic strategies.
The findings of this research underscore the importance of technological sovereignty in
the context of 4IR and provide insights into how nations navigate the complex terrain of
global technological leadership.

Keywords: Great Power Politics; Fourth Industrial Revolution; Geo-economics;
Technological Sovereignty.

! Almuhibbah Open University, Abuja, Nigeria, Email: mukhtarimam01@gmail.com

75 Bulletin of Islamic Research, Vol 1, No 1, 2023


https://doi.org/10.69526/bir.v1i1.349
mailto:mukhtarimam01@gmail.com

| Mukhtar Imam

Introduction

The advent of the Fourth Industrial Revolution (4IR) represents a
paradigm shift in the way societies operate, economies function, and geopolitical
strategies are formulated. Characterized by the convergence of digital, physical,
and biological systems, the 4IR is driven by innovations such as Al, blockchain,
and IoT [1]. These technologies have the potential to transform industries,
enhance productivity, and address global challenges. However, they also
introduce new dimensions of competition and cooperation among great powers.

Great power politics, defined by the strategic interactions between leading
global powers, are inherently intertwined with the technological advancements
of the 4IR. Nations vie for dominance in emerging technologies, as control over
these technologies translates to economic and strategic advantages [2]. In this
context, technological sovereignty —the ability of a nation to independently
develop, use, and control critical technologies —becomes a crucial aspect of
national security and economic policy [1].

Method

The primary aim of this research would be to explore and understand the
geopolitical dynamics and economic policies surrounding technological
sovereignty in the context of the Fourth Industrial Revolution (4IR). Given the
complexity of the subject matter, which involves international relations,
technological innovation, and national security, qualitative methods are ideal for
uncovering the underlying factors driving these geopolitical and economic
interactions [3].

The data collection methods for this research would include case study
analysis and document analysis. By focusing on countries or regions such as the
United States, China, and the European Union, the researcher can gain insights
into the strategies employed by these great powers to secure technological
leadership [4]. The study will examine national policies, strategic investments in
research and development (R&D), and the competitive technological
environment in these regions [5]. Additionally, document analysis will involve
reviewing policy reports, academic articles, and governmental publications
related to technological sovereignty, 4IR, and international trade to understand
the broader context of the research topic.

Data analysis will primarily employ thematic analysis and comparative
analysis. Thematic analysis will be used to identify recurring themes such as
technological sovereignty, national security, economic policies, and the impact of
geopolitical rivalries [6]. These themes will help in understanding how different
nations approach the quest for technological dominance [7]. Additionally,
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comparative analysis will be essential to contrast the different approaches of
global powers, such as the U.S.-China rivalry, with strategies pursued by the
European Union or other key players in the global technological landscape.

A qualitative approach is appropriate for this research, as it allows for a
deeper exploration of complex and multifaceted issues that cannot be easily
quantified, such as international competition, national security concerns, and the
ethical implications of technological development [8]. The qualitative research
design facilitates the exploration of how great powers interact and influence
technological trends and global policies [9]. By focusing on case studies, this
research will provide a comprehensive understanding of the strategies and
policies that shape the global technological ecosystem.

Finally, ethical considerations in research must be taken into account,
particularly in the use of secondary data sources. The researcher will ensure
proper citation of all documents, maintain academic integrity, and adhere to
ethical guidelines related to the analysis and presentation of data. By employing
this methodological approach, the research will offer valuable insights into how
technological sovereignty is intertwined with great power politics in the Fourth
Industrial Revolution.

Result and Discussion

Geopolitical Rivalry in the 4IR Era
Historical Context

The relationship between technology and geopolitics is not a novel
concept. Historical precedents illustrate how technological advancements have
shaped global power dynamics. For instance, the Industrial Revolution of the
18th and 19th centuries positioned the United Kingdom as a global leader, while
the technological innovations of the 20th century, such as nuclear technology and
space exploration, defined the Cold War rivalry between the United States and
the Soviet Union [2].

In the 21st century, the 4IR introduces a new wave of technological
innovations that are reshaping geopolitical competition. Unlike previous
industrial revolutions, the 4IR is characterized by the rapid pace of technological
change and the global interconnectedness of economies[10]. As a result, the
competition for technological leadership has intensified, with great powers
seeking to secure their positions in the global technological hierarchy [3].
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Technological Hegemony

Technological hegemony refers to the dominance of a nation or group of
nations in key technological domains. In the context of the 4IR, technological
hegemony is a critical factor in shaping global power dynamics. Great powers
such as the United States, China, and the European Union are engaged in a
strategic contest to achieve and maintain technological leadership [11].

The United States has historically been a leader in technological
innovation, with Silicon Valley serving as the epicentre of global tech
entrepreneurship. American companies such as Google, Apple, and Microsoft
have played a pivotal role in shaping the digital economy[12]. However, the rise
of China as a technological powerhouse has introduced new dynamics to the
global tech landscape. Chinese companies like Huawei, Tencent, and Alibaba
have made significant strides in Al, telecommunications, and e-commerce,
challenging the dominance of their American counterparts [4].

The US-China Technological Rivalry

The technological rivalry between the United States and China is a
defining feature of the 4IR era. This competition extends beyond economic
considerations and encompasses national security, ideological differences, and
global influence.

Economic Competition

The United States and China are engaged in a race to develop and deploy
advanced technologies. Both nations are investing heavily in research and
development (R&D) to gain a competitive edge. For example, China's "Made in
China 2025" initiative aims to transform the nation into a global leader in high-
tech industries such as robotics, aerospace, and biotechnology [5].

National Security

Technological advancements have significant implications for national
security. The United States has expressed concerns about the potential for
Chinese technology companies to engage in espionage and data theft. In
response, the US government has imposed restrictions on Chinese tech firms,
including bans on the use of Huawei equipment in critical infrastructure.

Global Influence

Technological leadership translates to global influence. The United States
and China are vying for dominance in setting international standards for
emerging technologies. For example, the race to establish 5G networks has
implications for the control of the global telecommunications infrastructure.
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Economic Policies and Geo-Economics

The intersection of technology and geo-economics is marked by nations'
economic policies aimed at achieving technological sovereignty. These policies
include substantial investments in research and development, protective
measures such as tariffs and sanctions, and the establishment of strategic
partnerships [6].

Research and Development

Investment in R&D is a cornerstone of technological sovereignty. Great
powers recognize the importance of fostering innovation and have implemented
policies to support R&D activities. For example, the United States has established
initiatives such as the National Science Foundation (NSF) and the Defense
Advanced Research Projects Agency (DARPA) to fund cutting-edge research [6].

China's approach to R&D is characterized by a combination of state-led
initiatives and private sector involvement. The Chinese government has
allocated substantial resources to R&D through programs such as the "863
Program" and the "National Medium- and Long-Term Program for Science and
Technology Development." Additionally, Chinese tech giants like Tencent and
Alibaba invest heavily in R&D to drive innovation [7].

Protective Measures

To protect their technological assets and promote domestic industries,
great powers implement protective measures such as tariffs, sanctions, and
export controls. These measures are designed to shield domestic industries from
foreign competition and secure critical technologies.

The United States has employed tariffs and sanctions as part of its strategy
to counter China's technological rise. For example, the US government has
imposed tariffs on Chinese goods and restricted the export of sensitive
technologies to Chinese firms [1]. These measures are intended to curtail China's
access to advanced technologies and protect American intellectual property.

The European Union has also implemented protective measures to
safeguard its technological sovereignty. The EU's General Data Protection
Regulation (GDPR) is an example of a policy that aims to protect the privacy and
security of European citizens' data. By setting stringent data protection
standards, the EU seeks to assert its influence in the global digital economy.

Strategic Partnerships

Strategic partnerships play a crucial role in the pursuit of technological
sovereignty. Great powers engage in collaborations with other nations,
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international organizations, and private sector entities to leverage their collective
capabilities.

The United States has established strategic partnerships with allies such
as Japan, South Korea, and the European Union to enhance technological
cooperation. For example, the US-Japan Strategic Energy Partnership focuses on
joint research in energy technologies, while the US-EU Trade and Technology
Council aims to promote transatlantic cooperation in emerging technologies.

China has also pursued strategic partnerships to advance its technological
ambitions. The Belt and Road Initiative (BRI) is a key component of China's
strategy to enhance connectivity and cooperation with countries across Asia,
Europe, and Africa[13]. Through the BRI, China seeks to build infrastructure,
promote trade, and facilitate the exchange of technology and knowledge.

The Role of International Organizations

International organizations play a pivotal role in shaping the geo-
economics of technological sovereignty. These organizations provide platforms
for dialogue, negotiation, and the establishment of global standards.

The World Trade Organization (WTO)

The WTO is a key forum for addressing trade-related issues in the context
of the 4IR. As nations implement protective measures to safeguard their
technological sovereignty, the WTO provides a mechanism for resolving
disputes and ensuring that trade policies adhere to established rules and
principles [2].

The International Telecommunication Union (ITU)

The ITU is a specialized agency of the United Nations responsible for
coordinating global telecommunications standards. In the context of the 4IR, the
ITU plays a critical role in setting standards for emerging technologies such as
5G and IoT [2]. By establishing common standards, the ITU facilitates
interoperability and promotes the seamless integration of new technologies into
the global economy.

The Organisation for Economic Co-operation and Development
(OECD)

The OECD is an international organization that promotes economic
cooperation and development. In the context of the 4IR, the OECD conducts
research and provides policy recommendations on issues such as digital
transformation, Al ethics, and data governance. By fostering dialogue among
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member countries, the OECD helps shape global policies that support
technological innovation and economic growth.

Case Studies in Technological Sovereignty
The European Union's Digital Single Market

The European Union's Digital Single Market (DSM) strategy aims to create
a unified digital economy that enhances the region's technological sovereignty.
The DSM focuses on removing barriers to digital trade, promoting cross-border
e-commerce, and fostering innovation in digital technologies.

One key initiative under the DSM is the General Data Protection
Regulation (GDPR), which sets strict standards for data protection and privacy.
By implementing the GDPR, the EU seeks to establish itself as a global leader in
data governance and protect the rights of its citizens in the digital age.

Another important aspect of the DSM is the promotion of digital
infrastructure. The EU has invested in projects such as the Connecting Europe
Facility (CEF) to build high-speed broadband networks and improve
connectivity across member states. By enhancing digital infrastructure, the EU
aims to support the growth of the digital economy and reduce disparities
between regions.

Japan's Society 5.0

Japan's Society 5.0 initiative represents a vision for a technology-driven
society that addresses social challenges through innovation. Society 5.0 aims to
integrate physical and digital systems to create a "super-smart" society where
advanced technologies enhance quality of life.

Key components of Society 5.0 include the development of smart cities,
the implementation of Al in healthcare, and the promotion of sustainable energy
solutions. Japan's approach to technological sovereignty emphasizes the
importance of human-centered innovation and the ethical use of technology.

One notable example of Society 5.0 in action is the development of smart
city projects in Japan. These projects aim to integrate advanced technologies into
urban environments to create more efficient, sustainable, and livable cities. For
instance, the city of Kashiwa-no-ha Smart City leverages IoT, Al, and renewable
energy systems to optimize energy consumption, manage traffic flow, and
enhance public services. Through these initiatives, Japan seeks to position itself
as a leader in smart city development and demonstrate the potential of human-
centred innovation.
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The Geo-economic Implications of Technological Sovereignty
Trade and Investment

The pursuit of technological sovereignty has significant implications for
global trade and investment. Nations that achieve technological leadership can
shape global supply chains, influence market dynamics, and attract foreign
investment. Conversely, countries that lag behind in technological innovation
may face economic disadvantages and dependency on foreign technologies.

For example, the dominance of American tech giants in the global digital
economy has positioned the United States as a major player in international
trade. US companies such as Amazon, Apple, and Google have established
extensive global supply chains and attracted substantial foreign investment. This
economic influence extends to areas such as intellectual property rights, where
the United States advocates for strong protections to safeguard its technological
assets.

China's rise as a technological powerhouse has also reshaped global trade
dynamics. Chinese companies like Huawei and Alibaba have expanded their
operations internationally, creating new opportunities for trade and investment.
Additionally, China's Belt and Road Initiative (BRI) aims to enhance connectivity
and infrastructure development across multiple regions, facilitating the flow of
goods, services, and technology.

Intellectual Property Rights

Intellectual property (IP) rights are a critical component of technological
sovereignty. Nations that invest in innovation and develop cutting-edge
technologies seek to protect their IP to maintain a competitive advantage. The
enforcement of IP rights is also essential for fostering innovation and
encouraging investment in R&D.

The United States has long been a proponent of strong IP protections. The
country has established robust legal frameworks to safeguard patents,
copyrights, and trademarks. American companies benefit from these protections,
enabling them to commercialize their innovations and generate revenue.

China's approach to IP has evolved significantly in recent years.
Historically, China has faced criticism for weak IP enforcement and widespread
counterfeiting. However, the Chinese government has implemented reforms to
strengthen IP protections and encourage innovation. Measures such as the
establishment of specialized IP courts and increased penalties for infringement
demonstrate China's commitment to improving its IP regime.
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Standards and Regulations

The establishment of standards and regulations for emerging technologies
is a key aspect of the geo-economics of technological sovereignty. Nations that
lead in setting global standards can influence the development and adoption of
new technologies, shaping the competitive landscape.

The International Telecommunication Union (ITU) and other
international organizations play a vital role in coordinating global standards for
technologies such as 5G, IoT, and Al. Great powers actively participate in these
organizations to promote their interests and ensure that standards align with
their technological capabilities.

The United States and China have been particularly active in the race to
set standards for 5G technology. The competition extends to regulatory
frameworks, where both nations advocate for policies that support their
respective industries. The outcome of these efforts will have far-reaching
implications for the deployment and governance of 5G networks worldwide.

Technological Sovereignty and National Security

The pursuit of technological sovereignty is closely linked to national
security considerations. Advanced technologies have the potential to enhance
military capabilities, improve intelligence gathering, and protect critical
infrastructure. As a result, great powers prioritize the development and control
of key technologies to safeguard their national security interests.

Military Applications

Technological innovations such as Al, quantum computing, and cyber
technologies have significant implications for military capabilities. Great powers
invest in research and development to harness these technologies for defense
purposes. For example, Al can be used to enhance autonomous systems, improve
decision-making processes, and develop new forms of warfare.

The United States has established initiatives such as the Joint Artificial
Intelligence Center (JAIC) to coordinate the development and integration of Al
technologies into military operations. Similarly, China's military modernization
efforts include substantial investments in Al and other advanced technologies to
enhance its strategic capabilities.
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Cyber security

Cybersecurity is a critical aspect of national security in the 4IR era. The
interconnectedness of digital systems creates vulnerabilities that can be exploited
by malicious actors. Great powers implement cyber security measures to protect
their technological infrastructure, data, and intellectual property from cyber
threats.

The United States has established the cyber security and Infrastructure
Security Agency (CISA) to coordinate efforts to safeguard critical infrastructure
from cyber threats. China has also implemented cyber security policies to protect
its digital ecosystem, including the establishment of the Cyberspace
Administration of China (CAC) to oversee internet security and data protection.

Supply Chain Security

Securing supply chains for critical technologies is a key priority for great
powers. The global nature of supply chains creates dependencies on foreign
suppliers, which can pose risks to national security [14]. Nations seek to mitigate
these risks by diversifying suppliers, promoting domestic production, and
implementing export controls.

The United States has taken measures to secure its supply chains for
technologies such as semiconductors and rare earth elements. For example, the
CHIPS for America Act aims to incentivize domestic semiconductor
manufacturing and reduce reliance on foreign suppliers [15]. China has also
invested in building resilient supply chains, including efforts to develop
domestic capabilities in key areas such as semiconductor production.

Ethical Considerations and Technological Sovereignty

The pursuit of technological sovereignty raises important ethical
considerations. As nations develop and deploy advanced technologies, they
must address issues related to privacy, data protection, and the ethical use of Al.

Privacy and Data Protection

Privacy and data protection are critical concerns in the digital age. Nations
implement policies to safeguard citizens' data and ensure that technologies are
used responsibly [16]. The European Union's General Data Protection Regulation
(GDPR) is a landmark example of legislation that sets stringent standards for data
protection and privacy.

The United States has also taken steps to address privacy concerns. For
example, the California Consumer Privacy Act (CCPA) grants consumers rights
over their data and imposes obligations on businesses to protect data privacy
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[17]. Similarly, China's Personal Information Protection Law (PIPL) establishes
comprehensive data protection standards and regulates the collection and use of
personal information.

Al Ethics

The ethical use of Al is a key consideration for technological sovereignty.
Nations and international organizations are developing guidelines and
frameworks to ensure that Al technologies are used in ways that are fair,
transparent, and accountable[18],[19],[20],[21],[22],[23],[24],[25].

The European Union has published ethical guidelines for trustworthy Al,
which emphasize principles such as human agency, fairness, and transparency.
The United States has also established initiatives such as the National Al
Initiative Office to promote the ethical development and use of Al technologies.
China's approach to Al ethics includes principles outlined in the Beijing Al
Principles, which emphasize the responsible and beneficial use of Al

Conclusion

As the Fourth Industrial Revolution continues to unfold, the geo-
economics of technological sovereignty will remain a critical focal point of Great
Power politics. Nations must navigate the complexities of technological
interdependence while striving to protect their economic and strategic interests.
The dynamic interplay between geopolitical rivalry, economic policies, and
ethical considerations will shape the future of global technological landscapes.
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