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Power, Pixels and Politics: The Geopolitics of
Emerging Technologies in the Digital Age

Dr. Srinivasan Gopal Chari

ABSTRACT

In a world progressively identified by the
interplay of power and innovation, this research
paper permeates into diverse fragments of the
subject to intricately explore the profound
geopolitical ripples generated by emerging
technologies. The most perspicacious and
inevitable aspects stem from the history, till date,
and, for the most part, the future; hence we
might be pondering over all of that, starting from
the steam engines of the Industrial Revolution,
incessantly forward-looking to today’s artificial
intelligence, blockchain, and quantum computing
breakthroughs; technology has always been both
a beacon of progress and a Pandora’s box of
challenges. Needless to allude to anything
further, these innovations now, most certainly,
act as the architects of a new global order,
reshaping alliances, disrupting traditional power
dynamics, and carving fresh battlegrounds in
cyberspace and beyond.

As the U.S. and China lock horns in a digital
arms race, competing for technological
hegemony, the stakes rise beyond mere
dominance in silicon and code. This contest
represents a seismic shift in international
relations, where data becomes the new oil, and
innovation, the currency of influence. Against
this backdrop, ethical quandaries proliferate,
from the erosion of privacy and the specter of
mass surveillance to the widening chasm of
technological inequality. These tensions highlight
a critical question: Can the rapid march of
technological advancement be steered to unify
rather than divide?

Scanning through a historical lens, this paper,
nonetheless, intends to revisit transformative
eras; most obviously, from the Industrial Age to
the Digital Revolution -  scrupulously
endeavouring to draw parallels to the current

(© 2025 Great Britain Journals Press

the
tug-of-war between state sovereignty and global

landscape. The analyses are about
governance, where emerging technologies
concurrently empower nations and create
vulnerabilities. The chronicled evaluation unto
the present age of digitisation underscores the
urgency for robust frameworks to ensure that the
digital age reflects humanity's collective

aspirations rather than amplifies its divisions.

Ultimately, this study serves as both a clarion
call and a roadmap, advocating for a
harmonious convergence of innovation, ethics,
and governance. It invites policymakers,
technologists, and global citizens to weave a
future where the threads of progress are not
frayed by the pressures of competition but united
by the shared pursuit of stability, equity, and
sustainability.

Keywords: emerging technologies, geopolitical
dynamics, artificial intelligence (ai), quantum
computing, digital revolution, global governance,
technology ethics, technological inequality,
cybersecurity threats & US-China tech rivalry.

Author: Srinivasan Gopal Chari is a seasoned journalist,
researcher, and author specializing in socio- political
issues, human rights, and the historical analysis of
conflicts. With a passion for exploring the intersections
of history, leadership, and societal dynamics, his work
focuses on uncovering the root causes of systemic
injustices and mass violence. Combining meticulous
research with a deep understanding of human
resilience, Srinivasan aims to contribute to academic
and policy discourses that promote global peace and
social justice.

| INTRODUCTION

The complex relationship between technological
advances and geopolitical changes reveals a
detailed area of study that goes beyond typical
power structures. As countries increasingly
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depend on new technologies like artificial
intelligence, quantum computing, and blockchain,
it is crucial to understand how these
developments are changing the global political
scene. This analysis is especially important
regarding rising powers like China, which has
established itself as a serious competitor through
smart investments in technology. By looking into
the effects of this technological surge, we enhance
our grasp of how innovation can serve as a means
of empowerment and a trigger for geopolitical
competition, significantly impacting the global
balance of power. A key part of this discussion
involves examining the historical background of
technology's influence on geopolitical changes,
offering insights into modern interactions. From
the Industrial Revolution, which fueled Western
colonial growth via improvements in transport
and communication, to the Digital Age, where the
internet has enabled globalization, each
technological advancement has changed power
structures. During the Cold War, the introduction
of nuclear technology highlighted the link
between technological strength and national
security, a crucial topic for understanding today's
geopolitical landscape. This historical perspective
not only sheds light on past power shifts but also
hints at future changes driven by new
technologies, indicating that today’s innovations
might signal major global adjustments. Current
global tensions, particularly the rivalry between
the U.S. and China, highlight the need to explore
how new technologies affect international
relations. The competition for technological
dominance shows up in numerous key areas,
including artificial intelligence and cybersecurity,
where government-backed efforts aim to gain
advantages and control over data. Such rivalries
often connect with larger themes of economic
power and security, making technological
innovation central to the challenges of global
governance. Therefore, this essay plans to detail
the complicated connection between emerging
technologies and geopolitics, ultimately aiming to
suggest recommendations for ethical uses of
technology while dealing with the complexities of
a swiftly changing global order.

11 Definition and Scope of Emerging

Technologies in Geopolitics

Technological progress has historically been key
in shaping global politics, with each major
innovation leading to changes in power
structures. For instance, the Industrial Revolution
transformed the capabilities of nations,
facilitating colonial expansion through
advancements such as railroads and telegraphs.
These tools allowed for better control over lands
and faster communication, tying technology
closely to the geopolitics of the time. Later,
nuclear technology during the Cold War not only
heightened military rivalries but also introduced
deterrence theory, changing the international
relations landscape. As we move further into the
modern era, it is important to see this ongoing
trend, as new technologies like AI, quantum
computing, and biotechnology are set to change
the geopolitical issues again, highlighting the need
to understand how these developments are
affecting policies and power structures worldwide.
In today's geopolitical context, technologies like
artificial intelligence and blockchain are not just
for economic progress; they are also crucial for
national security and competition among world
powers. The rivalry between the United States and
China illustrates this shift, where advancements
in semiconductors and 5G networks are now
considered vital for keeping technological
leadership. Additionally, cyberattacks backed by
states reveal the darker aspects of new
technologies, merging spying with debated views
on national security. The idea that advancements
in new technologies could change society, create
new industries, build new dependencies, and
change the nature of warfare reflects the
mixed-use nature of such innovations. The
tension between gaining an advantage and
security concerns necessitates a thorough
examination of how new technologies impact
global governance and international relations.
Furthermore, the growth of new technologies
brings complicated ethical and regulatory issues
that connect with geopolitical factors, requiring a
comprehensive governance strategy. Technologies
like AI and biotechnology introduce a rapidly
changing world that traditional systems often
struggle to handle, particularly when it comes to
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data privacy, surveillance, and potential
authoritarian misuse. As nations find their way
through these  challenges, international
organizations like the UN play a crucial role in
setting norms and regulations to prevent abuses
while encouraging innovation. This ongoing
discussion highlights the critical importance of
global collaboration, as individual actions in
technology can lead to instability. Therefore, while
the opportunities for technological advancement
are vast, there is also a critical need for
frameworks that ensure fair access, ethical use,
and cooperative governance in a world that is
more interconnected than ever.

1.2 Importance of Studying Geopolitics in the Age
of Technological Advancements

The connection between big technology moments
in history and today's geopolitical issues requires
careful study of how new technologies affect
international relations. Previous revolutions, like
the Industrial and Digital Ages, showed how
inventions such as railroads and telecommuni-
cation changed power dynamics and colonial
growth. These technologies played an essential
role in shifting global power, affecting economic
rivalry, military tactics, and diplomatic relations.
Now, new technologies like artificial intelligence,
quantum computing, and biotechnology signal a
new era, as they reshape national security and
economic power. The historical backdrop
highlights the importance of examining these
technologies to predict how they might disrupt
current power structures and influence global
governance, making it crucial to manage the
balance between innovation and ethical concerns.
In today's geopolitical scenario, the competition
between nations, especially between the United
States and China, shows the need to grasp the
effects of technological progress. This rivalry is
not only about economics but also involves
aspects like cybersecurity, military deterrence,
and international governance. Additionally, state-
backed cyberattacks could exploit weaknesses
created by technologies like 5G and Al, posing
risks to geopolitical stability. This situation
highlights the complex impact of technology,
illustrated by the major risks tied to new
advancements. For  example, widespread

surveillance technologies may support
authoritarian governments, as seen with China’s
social credit system. China is the only country that
effectively connects both developed and
developing countries, highlighting the significant
influence such technology can have. "Right now,
there is no other country on Earth with as much
data as China, as many people as China, and as
many electronics per capita. No other country is
positioned to have a bigger economy than
America’s within our lifetimes. No other country
has more potential to influence our planet’s
ecosystem, climate, and weather patterns -
leading to survival or catastrophe — than China.
No other country bridges both the developed and
developing world like China does." (Amy Webb).
Therefore, understanding these dynamics is
crucial for creating relevant policies that address
both security issues and global ethical standards.
Regulating new technologies has become a key
topic in global governance discussions, where
teamwork is essential to build the frameworks
needed to manage these advancements.
International bodies like the United Nations and
the International Telecommunication Union are
vital in tackling the governance issues brought on
by technology changes, especially concerning
ethical dilemmas and cybersecurity threats.
However, differing opinions make it challenging
to create consistent guidelines, revealing
weaknesses in digital infrastructure and data
protection. Furthermore, differences in access to
technology lead to economic inequalities that
heighten geopolitical conflicts. Addressing these
issues  requires  developing international
agreements that encourage collaboration among
nations, ensuring that technological progress
benefits international relations instead of leading
to conflict and instability. The need for
cooperative frameworks becomes even -clearer
with the potential for technological convergence,
emphasizing the significance of a global approach
to effectively regulate the use of emerging
technologies.

1.3 Research Objectives and Key Questions

Understanding new technologies and their global
effects is key for nations today, especially
regarding the advantages they offer. Technologies
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like Artificial Intelligence and blockchain are
increasingly deciding how strong economies and
military forces can be, making it crucial to study
how these changes impact international relations.
The global stage is highly competitive, particularly
between countries like the United States and
China, raising important issues about the ethical
use of these technologies. @ How do
government-backed projects shape worldwide
technology regulations? Also, it’s vital to consider
the effects of technology gaps between nations, as
unequal access can greatly affect national security
and economic development. It's important to
address these issues to create effective policies
that balance innovation with ethics and support
fair technology growth globally. Recent events
highlight the need for global governance systems
that tackle the distinct challenges brought on by
new technologies. Organizations like the United
Nations and the International Telecommunication
Union are important for facilitating discussions
about technology rules. However, deep-rooted
political biases often obstruct agreement on
necessary guidelines to manage technologies like
Al and quantum computing. This raises a crucial
research question: how can we establish
multilateral agreements that effectively address
the challenges posed by emerging technologies?
Additionally, it's important to think about how
these technological needs are changing existing
partnerships and forming new alliances among
nations. By exploring these interactions, we can
gain insight into how technological progress
relates to geopolitical power, which can help
develop better international regulations that
address the complexities of modern tech
(National Intelligence Council). As countries
adjust to changes from advancements in
biotechnology,  cybersecurity, and  space
technologies, ethical dilemmas become more
urgent.

The ethical aspects of technology, such as
surveillance, data protection, and potential
oppressive use, pose critical questions that are
central to ongoing research. In an era where new
technologies often advance faster than regulatory
measures, how can we make sure ethical issues
influence technological development? Moreover,
how can we structure cooperative initiatives to

lessen the risks linked to technology-driven
authoritarianism? Researchers can enhance our
understanding of responsible governance in new
technologies and promote global stability by
addressing these significant questions. This
combined approach is crucial for formulating
practical recommendations that prioritize ethical
accountability and national interests in the realm
of emerging technologies, as stated by the
National Intelligence Council.

Il HISTORICAL CONTEXT

Throughout history, big changes in technology
have reshaped global power, highlighting the
importance of the Industrial Revolution. This
major transformation involved the joining of
steam engines, railroads, and telegraphs, which
supported colonial goals and land expansion
through greater movement and communication.
These advancements were not just about
improving logistics; they significantly changed the
political landscape, allowing European powers to
build vast empires. This shift solidified the idea of
technology as an important tool for national
strength, influencing how countries interact and
setting the stage for future technological changes.
Additionally, the development of nuclear
technology during the Cold War showcased the
dual nature of technological progress—serving as
both a deterrent and a source of geopolitical
tension— illustrating the complex relationship
between technology and global governance. The
rise of the internet in the Digital Age has further
intensified these relationships, transforming the
organization of societies and the interactions
between countries. The internet not only made
information more accessible but also led to the
creation of large tech companies, which, unlike
traditional  governments, have significant
geopolitical power. These companies function in a
contested environment where technological
control is important, especially as nations use new
technologies to deal with globalization's
challenges. This changing situation has created
new geopolitical conflicts, such as the competition
between the United States and China for
technological leadership. As these countries
compete in areas like artificial intelligence and
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quantum computing, the effects reach beyond
economic rivalry; they affect diplomatic relations
and security setups, complicating international
partnerships and shifting established power
structures. Looking back at this historical path
highlights the current significance of new
technologies in geopolitical plans. Technology-
driven politics, where state and non-state players
interact, reveal a complex environment where
ethical issues, regulatory problems, and security
threats interlink with larger power struggles. The
cultural, economic, and political impacts of digital
progress deepen existing inequalities and create
new conflicts. This historical perspective calls for
a careful examination of technology's role in
global governance, urging the development of
proactive  approaches that address both
technological ethics and the crucial geopolitical
needs for security, diplomacy, and economic
cooperation in an increasingly connected world.

21  Overview
Revolutions

of Historical  Technological

In history, technology changes have greatly
influenced economies and the political scenes of
countries. The Industrial Revolution was a key
time, with inventions like the steam engine
promoting rapid growth in transportation and
production. This time set the stage for later
revolutions; railroads made it simple to move
goods and soldiers, boosting imperial goals and
changing global power structures. Additionally,
the telegraph changed communication for the
better, connecting the world and aiding colonial
endeavors. The idea that "each revolution includes
new cheap inputs, new products, and new
processes" highlights how the link between
technology and politics has become clearer over
time, leading to a deeper understanding of today's
tech  situation that requires thorough
examination. ("The historical origin of the digital
revolution itself can be traced, according to many
experts, to the birth of the transistor in 1947. Such
was the importance of this invention that its
creators — physicists John Bardeen, Walter
Houser Brattain and William Bradford Shockley —
were awarded the 1956 Nobel Prize in Physics ‘for
their research on semiconductors and their

discovery of the transistor effect’." (Telefonica)).
The Digital Revolution of the late twentieth
century changed global relations in a major way.
The internet sparked increased globalization,
removing the geographical limits that once
defined trade and communication. This tech shift
not only changed economic connections but also
led to the rise of large tech companies that are
now key players in geopolitical matters.
Companies like Google and Facebook play vital
roles in shaping public views, affecting elections,
and even questioning state authority through
sharing information. With these companies
gaining power, it is important to critically assess
their impact on the political scene, particularly
regarding how they contribute to economic
inequality and increase tensions between national
interests that aim for tech advancement. As new
technologies continue to progress, their effects on
politics and state functions are crucial. The rise of
artificial intelligence, quantum computing, and
biotechnology indicates the start of a new phase
that requires strong rules and regulations.
Looking back, technology history shows a cycle
where new innovations reshape societies and
power structures. Today, the competition among
major nations like the United States and China
reflects past technological revolutions. Indeed, as
discussed in scholarly circles regarding our tech
age, the beginning of the digital revolution can be
traced back to the invention of the transistor in
1947 ("The historical origin of the digital
revolution itself can be traced, according to many
experts, to the birth of the transistor in 1947. Such
was the importance of this invention that its
creators — physicists John Bardeen, Walter
Houser Brattain and William Bradford Shockley —
were awarded the 1956 Nobel Prize in Physics ‘for
their research on semiconductors and their
discovery of the transistor effect’." (Telefonica)).
This idea illustrates that each revolutionary stage
sets the foundation for the next, prompting
policymakers to adapt to changes to ensure global
governance meets the new challenges presented in
the geopolitical context.
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Revolution Period

Key Technologies

Impact

Industrial Revolution| 1760 - 1840

Steam Jenny
Engine, Spinning

Mass production,
Urbanization, Economic
Growth

Electric Revolution | "% 19th - Early

Electric Power,

Global Communication,
Industrial Efficiency,

20th Centu Telegraph, Radio .
y grap Emergence of Mass Media
Mid 20th . Digital Communication,
Computer Transistors, Personal .
. Century-Early Information Age, Global
Revolution Computers, Internet .
21st Connectivity
. ifici i Automation,Enhanced
AT and Machine Art1ﬁc1jc11 Intelhg.ence, Lte . :
. . 21st Century Machine Learning Decision Making, Societal
Learning Revolution . ’ .
Big Data Transformation

22 Impact of Technology on Global Power
Dynamics

In today's complex geopolitical landscape,
technology plays a dual role, altering the power
dynamics between nations. New technologies,
especially artificial intelligence (AI) and
blockchain, have sparked competition,
particularly between the United States and China.
These technologies can give a country an edge,
boosting its economic and military strength and
changing traditional power structures. As stated,
the rise of the Internet of Things and other new
technologies is altering global power relationships
by creating fresh pathways for economic and
technological competition [extractedKnowledge1].
This ongoing race for technological superiority
not only raises geopolitical tensions but also
forces countries to rethink how they form
alliances, shape economic policies, and secure
their nations. As nations compete for dominance
in these areas, the stakes have become higher,
leading to a reconsideration of what power and
influence mean in the 21st century. Technological
competition  significantly = shapes  current
geopolitical struggles, impacting both the global
market and the strategic decisions made by
governments. The growing digital landscape has
created varying levels of access to technological

Historical Technological Revolutions

tools, resulting in disparities that impact the
economic and political capabilities of nations. For
example, as developing economies attempt to use
advanced technologies to advance their growth,
they often face significant obstacles set by
established powers. While AI is useful for tasks
like automation and customization, the National
Intelligence Council highlights that applying
ethics and showing empathy are still human
abilities, creating a divided global atmosphere. In
this  context, technology presents both
opportunities and concerns, as countries wrestle
with issues of sovereignty in a world increasingly
reliant on technology and faced with digital
colonialism. Looking ahead, the relationship
between technology and geopolitics can lead to
either collaboration or conflict. The development
of international guidelines for technology use has
become crucial in addressing ethical issues and
ensuring fair access. The potential for technology
to converge suggests that partnerships across
different sectors could stimulate innovation while
reducing risks tied to conflicting interests. With
the chance to create regional tech alliances,
nations could use shared resources to boost their
collective power. This situation calls for
responsible global governance, as technological
advancements often outpace regulations and
ethical standards. Conversations about finding a
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balanced way to advance technology -clearly
demonstrate the necessity for proactive
cooperation, ensuring that new innovations

promote global stability rather than exacerbate
existing rivalries or inequalities.

Imvestrment in Al and Blockchain by Country
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The chart depicts the investments in artificial
intelligence and blockchain technologies by
various countries. Each country is represented
on the horizontal axis, while the vertical axis
shows the amount of investment in billions of
dollars. The blue bars represent artificial
intelligence investments, whereas the green bars
represent  blockchain  investments.  This
visualization clearly illustrates the differences in
funding priorities among the countries
examined, highlighting the United States and
China as the leading investors in Al technologies.

2.3 Lessons from Past Technological Shifts

The growth of technology has many lessons that
can help shape current and future strategies in
international relations. Historical events, like the
Industrial Revolution, offer insights into how
technological progress can unexpectedly change
power balances. The use of steam engines and the
growth of railroads boosted economic output
while also reforming military logistics and
colonial goals, reinforcing a country's geopolitical
power. It has been observed that “the realization
that the world is often quite different from what is
presented in our leading newspapers and
magazines is not an easy conclusion for most
educated Americans to accept.” This points out
how shifts in technology can change public views

Germany Russia Brazil

Eountries

and policies in often unrecognized ways,
highlighting the need for thorough analysis of the
effects of new technologies in today's geopolitical
context. Past technological revolutions have
typically caused shifts in global power structures,
especially during key moments like the rise of the
internet. Digital communication tools greatly
impacted globalization, allowing the exchange not
only of goods and services but also of ideas and
beliefs. Currently, the rapid embrace of AlI,
blockchain, and other new technologies reflects
this historic trend, where innovations disrupt the
existing order. However, to prevent the escalation
of geopolitical conflicts, we must address the
serious ethical issues and regulatory hurdles these
changes raise. As new technologies become
measures of national power, it is crucial to
examine their historical pathways to predict
future effects and highlight the ethical
responsibilities linked to these technological
innovations. To predict the impacts of
technological changes, it is also important to
recognize previous errors and miscalculations.
The geopolitical arena is familiar with the dangers
that come with wuncontrolled technological
development, as demonstrated by the arms race
during the Cold War, which fostered fear and
mistrust among nations. Today, countries face
comparable challenges with developments in
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autonomous weapons and cyber capabilities. The
mistakes of the past guide current governance
and show the urgent need for collaborative
approaches to regulate emerging technologies. As
global actors navigate these complex issues, they

should see history not just as a record of past
events but as a crucial resource for developing
policies that ensure stability and uphold ethical
standards amid rapid changes (Tarun Chhabra et
al.).
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The chart provides a comparison of key metrics
among six countries, including the Digital
Communication Adoption Rate, Globalization
Index, Ethical Technology Score, and Military
Logistics Improvement Index. Each metric is
represented in separate bar plots for clarity,
allowing for easy visualization of how these
countries perform in each category. The layout is
organized to ensure that all elements are
well-spaced and easily readable.

. THE DIGITAL REVOLUTION

Looking at the changes brought by the Digital
Revolution to geopolitics, it is important to see
how technologies like the internet have changed
traditional power dynamics. The internet has
enabled new levels of connectivity and
transformed the ways countries interact
economically and politically on a global scale.
Multinational technology companies, operating
outside the control of any single country, mark
this change by becoming major players in the
global political arena. These companies have
influence that goes beyond economic power; they
also play a key role in shaping public opinion,
influencing elections, and changing social
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interactions across different cultures. Therefore,
the Digital Revolution acts as both a driver of
innovation and a battleground for governments
and non-governmental groups aiming to assert
their influence in a more connected world. The
rise of the digital era has created specific
geopolitical  tensions, particularly in the
competition between the United States and
China. Central to this rivalry is the fight not just
for technological dominance but also to set global
rules and standards for future tech developments.
The U.S. has traditionally supported an open
internet model, valuing innovation and
entrepreneurship as key parts of its economy and
strategy. In contrast, China takes a more
controlled approach, using government oversight
over technologies such as telecommunications
and artificial intelligence to create a version of
technological independence. This difference in
strategies highlights a wider ideological conflict
over governance styles, which will likely influence
the future stages of the Digital Revolution. As
nations deal with these tensions, the outcomes for
international cooperation or division show the
urgent need to consider how technology might
either increase geopolitical conflicts or help create
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common solutions (Amy Myers Jaffe). Given
these changing circumstances, the significance of
new technologies in shaping geopolitical
relationships and power balances is crucial. The
Digital Revolution has changed the nature of
warfare  through cyber capabilities and
information control while also raising ethical and
regulatory challenges for countries today. For
instance, the military uses of artificial intelligence
and autonomous weapon systems bring up
concerns about responsibility and the ethics of
allowing machines to make life-and-death
decisions (Amy Myers Jaffe). Additionally,
unequal access to technology can lead to
economic disparities, heighten social tensions
both domestically and internationally, and
potentially fuel conflicts due to unequal resource
distribution (Amy Myers Jaffe). Therefore,
addressing these issues will need a
comprehensive strategy that encourages global
collaboration and ethical governance while still
promoting innovation suited to an interconnected
world.

31 Development of the Internet and its
Geopolitical Implications

The internet’s growth has dramatically changed
global politics, showing how technology affects
power between countries. Initially serving as a
neutral platform for information sharing, nations
now use it as a strategic tool to achieve various
objectives such as political control and economic
influence. State-sponsored cyber activities, where
countries use their online frameworks to enhance
national safety or weaken rivals, -clearly
demonstrate this shift. For example, the U.S. and
China are in a digital arms race, employing
sophisticated cyber tools for spying and asserting
power. This competitive interaction has made the
internet a key area for information warfare, where
managing data flow is linked to political
influence. This situation highlights the need to
grasp how digital communication can strengthen
or shake up global power structures. The effects
of the internet’s growth go beyond just land
disputes or economic competition; they lead to
wider debates about ideological impact and
governance in our digital world. As governments

use advanced methods for monitoring and
spreading information, there are serious
consequences for democratic values.
Authoritarian governments, particularly China,
utilize internet technologies to create extensive
social credit systems that track and control
citizens’ actions, chilling dissent. This situation
raises important moral questions about how
technology can  empower states  while
jeopardizing personal freedoms. One viewpoint
suggests, “Right now, there is no other country on
Earth with as much data as China... No other
country has more potential to influence our
planet’s ecosystem...” ("Right now, there is no
other country on Earth with as much data as
China, as many people as China, and as many
electronics per capita. No other country is
positioned to have a bigger economy than
America’s within our lifetimes. No other country
has more potential to influence our planet’s
ecosystem, climate, and weather patterns -
leading to survival or catastrophe — than China.
No other country bridges both the developed and
developing world like China does." (Amy Webb)).
Such claims point to the concerning truth that
access to digital tools alters political situations,
making it essential to build strong protections for
democratic values as authoritarian tendencies
grow. Additionally, the uneven access to and
control of the internet keeps existing geopolitical
gaps alive while creating new ones. Nations with
advanced tech resources can utilize advanced
cyber tools, shifting power in their favor. On the
flip side, developing countries often depend on
those who control digital processes, limiting their
involvement in global issues. The digital gap not
only showcases economic inequalities but also
gives rise to new dependencies, as nations that
rely on external technology become vulnerable to
political games. In this setting, the introduction of
new technologies into global governance requires
collaboration and a reassessment of current
systems. It is crucial to tackle these challenges to
ensure that the internet can act as a space for
worldwide cooperation instead of a source of
division and conflict.
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The chart displays various cyber capabilities and
related indices for different countries, including
the Cyber Capabilities Index, Internet Freedom
Score, Surveillance Index, and Propaganda
Influence Scale. Each index is represented by
distinct bars, allowing for easy comparison
between countries. The layout is balanced to
ensure all labels and legends are clear and
readable.

32 Globalization  and
Economic Shifts

The interplay between globalization and
technology has significantly transformed the
global economy, leading to notable shifts in power
and economic systems. New technologies such as
artificial intelligence, blockchain, and 5G closely
link to this change, altering business operations
and intensifying existing geopolitical issues.
Looking back at history, we see that the move
from industrial economies to digital ones has
allowed multinational corporations to become
major players, often having more power than
some countries. As these companies navigate a
highly interconnected global market, the effects of
technological growth manifest in economic
inequalities and competition, exemplified by the
ongoing tech conflict between the US and China.
This rivalry reflects a broader trend in which
countries are vying for technological leadership as

Technology-Driven

they recognize the greater connection between
economic progress and technology. In addition,
the impact of new technologies goes beyond just
economic competition; they can change societal
systems and international relationships. It is
important to understand that technology acts as a
link for globalization and can also create divisions
between countries. For instance, blockchain
technology facilitates seamless cross-border
transactions, yet it also enables the circumvention
of economic sanctions and the manipulation of
digital currencies. This highlights the need for
regulations that can keep up with rapid tech
changes while also considering ethical issues.
Recent studies show that the growth of the
Internet has greatly increased the information
available to us, making geopolitical issues more
complex due to a constant flow of data and
misinformation. Therefore, managing technology
is crucial for promoting cooperative global
relations while protecting national interests.
Globalization and technology-driven economic
changes pose unique challenges across various
regions and industries, resulting in a complex
web of geopolitical effects. For example, the
militarization of space technologies brings ethical
and regulatory challenges, even as countries seek
technological progress and strategic advantage.
Emerging economies, especially in Africa and
Latin America, face big obstacles as they try to
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access and use these technologies while being
dependent on foreign technology. Technology-
driven complexity in the global economy
necessitates a meticulous reassessment of
international partnerships and power structures.
Policymakers need to approach these changes
with a deep understanding of both the advantages

and dangers of a tech-focused global economy. As
we see in the ongoing technology race, it is
essential to have a balanced view on innovation;
this approach would promote sustainable
economic growth and also improve international
stability, leading to a fairer global situation.

Technological Indices by Country
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The chart displays various technological indices
for countries, including the AI Development
Index, Blockchain Readiness Score, 5G
Implementation Level, and Technological
Supremacy Index. Each country is represented
by a group of bars, allowing for easy
comparison across the different indices. The
United States leads in most indices, while
Nigeria shows lower scores across the board.

3.3 Rise of Multinational Tech Corporations as
Geopolitical Actors

The rise of big tech companies has changed global
power dynamics, making these firms significant
players in geopolitics. Previously, state actions
mostly directed technological advancements, but
the growth of digital tech means private
companies can now have major impacts on
international relations. This change is part of a
wider pattern where corporations with strong
capabilities in areas like artificial intelligence,
blockchain, and 5G influence both market
behavior and government security policies. Ian
Bremmer points out that while government size
may not have reduced, its influence has declined,
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creating a gap that private firms are filling. This
demonstrates how tech giants are increasingly
taking on responsibilities previously managed by
governments, thereby altering traditional power
structures. Many international corporations have
begun to connect their operations with national
goals, resulting in complex relationships that
enhance their geopolitical power. The
collaborations between governments and tech
firms represent a form of neo-corporatism where
these companies act as key non-state players. For
instance, partnerships like the U.S. Department
of Defense's work with Silicon Valley companies
to improve national security highlight this
change. Additionally, these firms implement
surveillance tools and data analytics, areas once
reserved for government agencies, raising
concerns about privacy and government
overreach. Therefore, understanding the role of
these corporations in shaping international
diplomacy and security is essential in current
geopolitics (Satish Nambisan et al.). The growing
clout of multinational tech companies has serious
effects on international relations and state
sovereignty. The merging of corporate interests
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with national policies creates a new power
dynamic where governments often feel pressured
to align with the goals of these corporations to
stay economically competitive and maintain
technological leadership. This dynamic can lead
to competitive actions between countries,
especially in technology-related arms races, as
seen in the ongoing U.S.-China competition in Al
and 5G. Thus, the rise of multinational tech

companies as major geopolitical players demands
a reassessment of global governance systems, as
traditional international relations must adjust to
include entities that work outside normal state
control. Developing cooperative regulatory
frameworks will be vital for effectively addressing
the impact of these strong players in the changing
geopolitical environment (Satish Nambisan et
al.).
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The chart depicts various technological influence
and collaboration scores for different countries.
It compares the Tech Influence Score, National
Security Collaboration Factor, AI and 5G Race
Position, and Geopolitical Business Alignment
Score on a scale from o to 10. Each country is
represented with multiple bars, each indicating a
different score. The United States leads in most
categories, followed closely by China, while
Russia exhibits the lowest scores across all
dimensions. This visualization effectively
highlights the competitive landscape in
technology influence among these nations.

V. CURRENT STATE OF EMERGING
TECHNOLOGIES

New technologies that are coming up could
change how power works around the world,
creating new paths and changes in geopolitics.
Technologies like artificial intelligence (Al),
quantum computing, blockchain, and
biotechnology are leading the way and bringing
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both opportunities and difficulties for countries.
For example, Al and quantum computing can give
countries an edge, allowing them to improve their
national security and economic strength. This
change in technology mirrors past situations
where new innovations have changed
international relations, indicating a need to
closely analyze current trends in this light. It is
very important to understand how these
technologies interact with current power
structures since it raises vital questions about
fairness, access, and strategic positioning in a
quickly changing digital world. At the same time,
these  developments lead to increased
competition, especially between major global
powers like the United States and China. This
tech rivalry manifests itself in areas such as Al
advancements and internet infrastructure, as
evidenced by the competition for 5G leadership.
As a result, the consequences go beyond just
economic rivalry, affecting trade policies and
national security measures as countries deal with
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cybersecurity threats and attacks backed by
states. Furthermore, the use of new technologies
often shapes political relationships, where
technological strength equals geopolitical
influence. Policymakers must acknowledge these
dynamics to formulate strategies that address
potential vulnerabilities and safeguard national
interests in a world characterized by digital
conflicts and geopolitical tensions (National
Intelligence Council). The current situation with
new technologies calls for careful discussions
about ethical and regulatory rules. Without solid
international standards, the risk of misuse—like
data privacy violations and surveillance by
authoritarian regimes—worsens existing
inequalities and power disparities. Problems like
digital colonization and unequal access to
technology further complicate the global picture,
as wealthy countries innovate while others lag
behind. The global community should focus on
creating regulatory standards and collaborative
approaches to ensure that technology benefits
everyone, recognizing its ability to serve both
security needs and  oppression.  This
comprehensive  approach  underscores the
necessity of global frameworks that link
technological =~ advancement  with  ethical
leadership, guaranteeing that innovations
contribute to, rather than undermine, geopolitical
stability (National Intelligence Council).

41 Key Emerging Technologies
Geopolitics

Shaping

The connections made within cyberspace and
physical domains demonstrate the complex link
between new technologies and global power. The
merging of artificial intelligence (AI), quantum
computing, and blockchain technology is
changing traditional geopolitical views, bringing
new problems as well. These innovations promote
economic growth but are also key to national
security plans, helping nations improve their
defense and intelligence abilities. As the world
changes, countries must rethink their strategic
approaches, understanding that “China’s rise in
open-source software has become a major force in
global technology.” "China’s embrace of open
source software has evolved into a powerful force

in the global technology landscape, driving
innovations in cloud computing, artificial
intelligence and other areas." Anonymous
(Computer Weekly) This shift underscores the
importance of meticulous geopolitical analysis, as
we must not solely focus on the competitiveness
of new technologies, but also comprehend their
impact on alliances, power dynamics, and global
international relations. In terms of national
identity and governance, new technologies act as
both chances and risks. The increased
militarization of space adds complicated layers to
geopolitical relations, as countries compete for
power both on Earth and in orbit. Furthermore,
the spread of 5G networks and advanced
communication technologies has altered the
balance, affecting communication systems and
data control. The fight for dominance over
technological innovations heavily impacts trade
discussions and economic strategies, leading to
conflicts like those observed in U.S.-China trade
relations and tech sanctions. Clearly, the
competitive environment is now filled with
instances of government-backed cyberattacks and
spying, requiring a rethinking of risk
management for both national governments and
global companies alike (SET Vakfi Iktisadi
Isletmesi). As these technologies develop, ethical
issues and regulatory obstacles become crucial
matters that nations must address. Harmful
actors or authoritarian governments may exploit
the vulnerabilities created by the rapid pace of
new technology integration, which can outpace
current legal systems. Surveillance technologies
used in various nations demonstrate the risky
potential of technology to boost state power and
limit personal freedoms. Thus, it is vital for
international organizations and local
governments to work together on creating rules
for the growth and use of emerging technologies.
This collaborative method can support a balanced
technological advancement that emphasizes
ethical issues while tackling increased risks
related to national security (SET Vakfi iktisadi
Isletmesi). The connection between technology
and geopolitical power calls for a comprehensive
review to navigate this changing landscape
securely and fairly.
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4.2 Technological Competition Among Global
Powers

The competition for technological leadership
among major nations has become complex in the
current geopolitical environment. This
competition centers on the United States and
China, who view technologies such as artificial
intelligence (AI), quantum computing, and 5G
networks not only as tools for economic growth
but also as crucial components for national
security and global power. This blend of
technology and politics emphasizes a race to gain
technological control, as having advanced
technologies directly impacts a country's ability to
exert influence internationally. Therefore,
investments in these areas bring strategic
benefits, making it essential to examine how this
rivalry affects global peace and stability. Looking
at the current technological arms race shows a
complicated relationship between innovation and
the regulatory issues nations face. Creating rules
for new technologies is crucial, especially since
progress is happening faster than existing laws
can manage. The lack of global regulation leads to
opportunities for state-sponsored cyberattacks
and spreading false information, which can
threaten entire regions. Additionally, the ethical
questions around new technologies, like data
privacy and surveillance, add more pressure on

Key Emerging Technologies Shaping Geopolitics

the fragile balance between security and personal
freedoms. Hence, the main task lies with the
international community to create agreements
that reduce risks while encouraging positive
technological sharing (National Intelligence
Council). At the same time, these changing
dynamics not only alter the competition between
global powers but also reshape the alliances and
partnerships typically seen in politics. Non-state
actors, especially large technology companies, are
becoming important influencers capable of
guiding policies and framing public opinion on
tech issues. This change highlights the need for
democratic nations to evolve their strategies,
ensuring that technology-driven governance stays
true to democratic principles. As countries work
to keep or gain technological independence, the
resulting divisions could create a split global
order, making it vital to establish collaborative
spaces that bridge differing interests and support
cooperative tech governance (National
Intelligence Council).
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Global Innovation Index

Investment in R & D

Country Score (Billion USD) Number of Al Startups
United States 87.3 645 2305
China 74.9 524 1430
European Union 69 432 1100
India 61.2 55 600
Japan 88 173 250

Global Technological Competition by Country (2023)

4.2 The Role of Technology in Global Governance

In a world that is more digital, the blend of
technology and global governance has become
key to understanding current geopolitical trends.
New technologies like artificial intelligence and
blockchain are not just helpful tools; they are
major forces changing how international power
works. For example, with digital sovereignty and
cyber governance becoming more important,
countries must rethink their rules to address both
competition and security issues. Recent analyses
show that legal structures, as seen in the
European Union's digital sovereignty initiatives,
indicate a significant move towards a more
hands-on approach in tech governance, aiming to
protect interests and values in a digital world
(Luuk Schmitz et al.). This change highlights the
need to examine how technology relates to state
power and international relations, ultimately
reshaping global governance processes. As
countries seek an edge with new technologies, the
challenges of global governance become even
more complicated. A significant result of this tech
race is the rise of cyber sovereignty, where
countries aim to regain control over their digital
spaces. This shift in thinking means that nations
do not consider cyberspace to be a completely
borderless area; instead, they are investing in
sovereign capabilities to protect their national
interests. Experts note several reasons behind
this trend, including security issues, desires for
economic benefits, and political goals, as well as a
commitment to human rights (Chien- Huei Wu,
p. 651-676). The effects on global governance
systems are significant, prompting a review of
current international agreements and norms in
response to these new methods of state control

and tech governance. Additionally, the influence
of technology on global governance comes with
ethical and social challenges that need careful
consideration. The growth of surveillance
technology, for example, leads to serious concerns
about civil liberties and the power dynamic
between governments and citizens. In this light,
the claim that AI should make this the most
exciting and creative time for governance
highlights technology’s potential to foster
innovative governance models that, if used
responsibly, could improve public services. "Al
'should make today the most exciting and creative
time to govern." We both also see the potential
prize for the UK, which should have its own
ambitions to position itself at the forefront on Al
and provide leadership on governing in this new
era. And when both of us survey the operations of
governments from our different perspectives, we
see the same opportunity: almost everywhere Al
can help us reimagine the state." (Tony Blair and
Marc Warner). However, the dangers of
tech-driven  authoritarianism and  digital
colonialism are also serious. Addressing these
ethical issues is crucial to establish robust
guidelines for the responsible governance of new
technologies, ensuring equitable distribution of
benefits among global populations in a rapidly
evolving tech landscape.
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The chart displays the scores for wvarious
categories related to digital governance among
different countries. Each bar group represents a
country, while the individual bars within each
group signify the scores in the categories: Digital
Sovereignty Score, Cybersecurity Strategy
Alignment, Ethical Governance Index, and
Emerging Tech Investment Level. The visual
format allows for easy comparison of these
scores across countries, highlighting the
strengths and weaknesses in digital policies and
strategies.

V. KEY EMERGING TECHNOLOGIES

In today’s world, key technologies are impacting
not just economic strength but also how countries
strategize. The growth of artificial intelligence
(AI), blockchain, quantum computing, and
biotechnology opens new chances and challenges
that change global relations. For example, Al
applications improve national defense and
economic output, giving a competitive edge to
nations that wuse these technologies well.
However, the risk of misuse raises ethical
questions and highlights the need for strong
regulations. The race to lead in these new
technologies has become a major focus of
national strategy, as seen in policies aiming to
boost innovation while limiting foreign control.
As countries compete for leadership in these
important  areas, grasping how  tech
advancements affect geopolitical power is
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increasingly critical. Looking at the history of
technology shows a clear trend where innovations
change power balances. From the role of steam
engines in colonial growth to the internet's effect
on global trade, each round of technological
change has significantly reshaped international
ties. Recent developments, especially in quantum
computing and blockchain, provoke similar shifts,
questioning existing rules and governance. For
instance, quantum computing poses serious
threats to national security, as its ability to break
existing encryption could jeopardize sensitive
communications worldwide. Learning from these
historical insights helps forecast how future
technologies might alter global hierarchies,
requiring a reassessment of alliances, strategies,
and regulations to keep peace in the changing
international system. The clash of new
technologies and current geopolitical tensions,
mainly between superpowers like the United
States and China, highlights the need to closely
analyze these factors. The current tech
competition shows how AI and 5G have turned
into fronts for economic and military dominance,
affecting everything from trade deals to
diplomatic ties. Building on discussions about
decolonial theories and ethical practices, it’s
essential to confront the diverse risks brought by
technological progress, including cybersecurity
issues, economic inequalities, and the digital
exploitation of weaker countries. Therefore,
policy recommendations that focus on global

Power, Pixels and Politics: The Geopolitics of Emerging Technologies in the Digital Age

Volume 25 | Issue 2 | Compilation 1.0

© 2025 Great Britain Journals Press



teamwork, fair access, and ethical progress are
crucial for navigating the complexities of
technological geopolitics in today’s digital world.

5.1 Artificial Intelligence (Al) and its Implications

The capabilities and applications of artificial
intelligence (AI) significantly influence the
shifting power dynamics in the digital world. New
technologies like AI are becoming key players in
geopolitical strategies as countries compete for
military, economic, and technological power. This
competition involves the United States and China
in a significant race to control various aspects of
AlI, such as research, skilled workforce, and
manufacturing. The importance of AI goes
beyond just technology; it also affects national
security and economic policies, shaping how
countries engage with each other globally. If there
is no clear international regulatory framework,
the rapid growth and use of AI might create
ethical issues and worsen existing geopolitical
conflicts, with nations possibly misusing these
technologies for things like surveillance,
spreading misinformation, or even cyber warfare.
Additionally, AI deeply influences international
relations, altering alliances and rivalries in
surprising ways. For instance, advancements in
Al technologies like autonomous systems and
data analysis not only change defense industries
but also impact economic policies that define
global trade. Countries that invest heavily in Al
are likely to dominate important sectors for

future growth, altering both regional and global
partnerships. As seen in the strategies of various
nations, the push for AI capabilities shows a trend
toward technological nationalism, where
countries focus on their own technological
independence rather than working together. This
situation could lead to a divided global order with
competing technological groups, which may
strengthen power and increase tensions between
nations, similar to historical conflicts over
resources and land. When looking at the
geopolitical effects of Al it is vital to consider the
ethical issues that arise from its quick progress.
As technology develops at an extraordinary rate,
the ethical implications of AI usage become more
important, especially in military and public
monitoring  settings that could threaten
democratic principles and human rights. The
possibility that authoritarian governments might
use Al for social control raises serious concerns
about how international governance can help
reduce these dangers. Without joint efforts to
create universal standards and regulations, there
is a substantial risk of a technological arms race,
which could lead to destabilizing consequences
across the global landscape. Therefore,
understanding the implications of Al requires an
approach that balances technological progress
with ethical considerations, promoting a
geopolitical climate where innovation and

responsibility work together instead of conflicting
against each other.

Global AI Market Size Investment in Al Percentage Growth from
(USD Billion) Startups (USD Billion) Previous Year (%)
2021 62.35 33 20
2022 98.99 45 58
2023 142.37 55 43

5.2 Quantum Computing and National Security

The changes from quantum computing can have
big effects on national security as powerful
countries compete for dominance in this new
technology. Quantum algorithms are getting
better at handling data quickly, which could
weaken current encryption methods essential for
secure communication and data protection in

AI Market Growth and Investment Trends

both civilian and military settings. This change
could expose sensitive national security
information to enemies, leading to a tech race
where countries focus on quantum computing
research to protect their interests. The
unpredictability of quantum technology requires
a thorough reevaluation of current cybersecurity
strategies to deal with the new risks that come
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with these advancements. Ignoring these issues
could put global security at serious risk,
influencing future geopolitical power
relationships. As quantum computing develops,
the global political environment is also changing
as nations look to gain and keep technological
dominance. The United States and China are
leading this competition, each investing
significantly in quantum research to enhance
their national defense and intelligence operations.
The U.S. is mobilizing its private companies and
universities, while China is using government-
backed initiatives to speed up its quantum
progress. This tech rivalry is not just about
national pride; it risks serious consequences as
countries seek quantum superiority for better
intelligence gathering and defense. As a result,
this competition urges policymakers to focus on
creating teamwork among allies to share progress
and counter threats from opponents. Working
together internationally on quantum technology
could help countries set standards that encourage
stability and peace amid these changes (Greg
Austin). Also, the link between quantum

Investment in Quantum
Country Q

Number of Quantum

computing and global political issues highlights
the necessity for a proactive global governance
method. As quantum technologies grow, their
impacts reach beyond just encryption and
cybersecurity to important areas like finance,
infrastructure, and public health. Countries need
to comprehend those new technologies, like
quantum computing, can have both positive and
negative effects on national security. It is crucial
to develop shared rules on the ethical use of
quantum technologies. International discussions
and partnerships are vital to reduce risks related
to technology misuse and to promote joint
research efforts that aim to wuse quantum
advancements for peaceful ends. These
agreements should have strong measures to
control how technologies spread, preventing the
worsening of current geopolitical issues or
creating new conflicts. (Greg Austin) (Greg
Austin). By encouraging global cooperation
focused on responsible quantum technology
advancement, nations can better address the
challenges of this changing landscape and work
towards a safer global future.

Quantum Research

Computing (USD Billion) Startups Publications (2021-2022)
United States 1.2 100 475
China 2.8 150 620
European Union 1 80 350
Russia 0.5 40 150
Canada 0.9 30 200

Quantum Computing Impact on National Security

5.3 Blockchain and its Geopolitical Significance

New technologies that are coming up have caused
big changes in the global political scene, with
blockchain technology becoming very important.
At first, blockchain was mainly known for its use
in cryptocurrency, but it has moved beyond just
finance. Now, it plays an important role in
improving trust and transparency in many areas,
such as governance and supply chains. By
allowing decentralized networks, blockchain
reduces the influence of traditional middlemen
and offers solutions for problems like corruption
and inefficiency, which are vital for both rich and
poor countries. Its ability to change power

dynamics is clear, as nations consider how this
technology affects their political strategies (Henry
Ejiga Adama et al., p. 265-271). As countries
adjust to these new technologies, blockchain
could change how nations relate to one another,
creating new partnerships and rivalries based on
tech skills and governance styles. The effects of
blockchain technology go beyond just tech use;
they include major political consequences that
challenge the current world order. An important
part of this change is its ability to disrupt existing
power structures, creating an environment where
decentralized systems hold more power.
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Countries eager to counter the dominance of
bigger nations with blockchains demonstrate this.
The possibility for blockchain to help avoid
economic sanctions gives lesser nations a
strategic edge, allowing them to find alternative
ways to engage internationally. As noted in the
analysis, "blockchain technology has the potential
to disrupt traditional power structures and create
new geopolitical dynamics." It can enable

decentralized decision-making, enhance
transparency, and reduce the need for
intermediaries, which could challenge the

dominance of existing global powers." (Chad
Whitacre). These dynamics might lead to a
change in global trade and finance, as countries
use blockchain to adjust their roles on the world
stage. Moreover, the political importance of
blockchain lies in its ability to create systems that
do not need centralized control to function. This

raises concerns about the future of governance
and compliance on the global level. As countries
face challenges such as cybersecurity risks and
the desire to dominate technology, blockchain
offers a chance for international cooperation
among countries with similar goals aimed at
balancing out authoritarian powers. The capacity
of blockchain to promote accountability and
minimize fraud could spark discussions about
ethical guidelines and regulatory policies among
involved nations as they work together in the
changing tech environment. With its potential for
collaborative efforts, blockchain could change the
rules of trust and security in global relationships,
prompting a reevaluation of established

engagement patterns and the dynamics of
technological sovereignty (Philip Olaseni Shoetan
et al., p. 1211-1235).

Country Blockchain Adoption Geopolitical Influence Investn'lent 1n Blockchain
Rate (%) (in million $)
United States 40 High 3000
China 65 Very High 10000
European Union 30 High 2000
India 25 Medium 500
Russia 20 Medium 300

VI. TECHNOLOGICAL COMPETITION AND
GEOPOLITICAL TENSIONS

Amid the complex situation of current global
politics, new technologies have become an
important area for competition among nations.
The growing tensions between the United States
and China underscore this trend, particularly in
areas such as artificial intelligence, quantum
computing, and telecommunications, exemplified
by the introduction of 5G. Many reports show that
countries using advanced technologies can
achieve major advantages in military strength and
economic development, leading to a competitive
race in technological advancement. Additionally,
conversations about regulating these technologies
reveal a crucial intersection of power, as nations
strive to establish international standards.
Therefore, the struggle for technological
supremacy not only emphasizes national interests

Geopolitical Significance of Blockchain Adoption

but also reshapes global alliances and endangers
the current balance of power, indicating an urgent
need to carefully consider the geopolitical impacts
of these developments. The rising occurrence of
cyber warfare and espionage makes the situation
of technological competition even more difficult.
State-sponsored cyberattacks have become key
tools for diplomatic and aggressive actions,
challenging traditional ideas of conflict. Reports
show that these cyber activities increasingly focus
on critical infrastructure and sensitive data,
demonstrating both the benefits and risks
associated with technological abilities. Existing
international systems, struggling to effectively
handle the complexities of cybersecurity and
digital sovereignty, exacerbate this unrest.
Moreover, ethical questions arise around the use
of emerging technologies like AI and blockchain,
which can serve both positive and harmful
purposes. As these technologies change national
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security strategies, governments must find a way
to foster innovation while protecting against a
race for technological weapons that might lead to
larger geopolitical conflicts. Given these changes,
there is a pressing need for global governance
that responds to the new competitive behaviors
stemming from technological progress. The
interaction between nations and businesses in
this competitive setting requires unified
multilateral frameworks to promote fair access to
technology and ensure compliance with ethical
standards. However, the lack of a consistent
international approach has resulted in a divided
environment, where technological gaps between
countries create economic and political
weaknesses. To  reduce these threats,
collaborative efforts are crucial to create strong
guidelines for the ethical use of emerging
technologies, especially in areas such as
biotechnology, AI, and cybersecurity. World
powers can navigate the complex landscape of
technological rivalry and ultimately achieve a
more stable geopolitical situation in this digital
age by prioritizing cooperation over competition.

6.1 The US-China Tech Rivalry

Technological progress acts as both a force that
drives change and a source of potential instability
in international relations, especially highlighting
the ongoing competition between the United
States and China. This rivalry goes beyond simple
economic interests, enhancing national stories
that depict technology as a key element of global
power. As new technologies—particularly
artificial intelligence, semiconductors, and 5G
communications—become important in economic
and military strategies, both countries are racing
to achieve not just tech dominance but also to set
the global standards through regulatory
frameworks for these innovations. This situation
reminds us of past episodes, such as the Cold War
arms race, where technological power translated
into geopolitical strength. Understanding these
tech pursuits within a wider historical context is
important to grasp their current relevance in
global politics. The clear division along
technological lines has major impacts on
international relations and global governance. As

the U.S. and China strengthen their individual

tech ecosystems, the risk of a separated tech
landscape increases, causing more instability in
economic and security areas. This tech Cold War
features rising cybersecurity risks, trade conflicts,
and strategic plans to protect domestic tech
markets from outside influence. In this
environment, countries everywhere must manage
a complex network of alliances and dependencies,
often based on technology-driven interactions.
The trend towards authoritarianism, particularly
seen in China's distribution of surveillance
technologies, raises ethical issues in the global
arena and creates divides in international
cooperation. This situation calls for a thorough
investigation of how these technological
advancements, sometimes dangerously, reinforce
existing power structures and heighten global
political tensions. Given these complexities, the
overlap between technological innovation and
foreign policy highlights the pressing need for
global frameworks to regulate emerging
technologies. The growing awareness of the
ethical issues surrounding Al, biotechnology, and
blockchain adds to the complexity as nations
strive to promote innovation while addressing
related risks. Efforts like the European Union's
General Data Protection Regulation showcase
proactive measures aimed at reconciling
technological progress with societal -effects.
However, distrust and competition affect the
general sentiment among  policymakers,
obstructing collaborative governance. If the
developing tech landscape proceeds without
thorough international agreements, the gap
between the U.S. and China could widen, leading
to fractured global alliances based on differing
technological frameworks. A united, cooperative
effort is critical to managing the complex
challenges created by the interplay of power,
technology, and politics in today's digital world.
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USR & D China R & D Number of Number of Global Global
. . 5G Patent = 5G Patent
Spending Spending Al Al Avplications Apolications Technology Technology
(Billion (Billion  Startups Startups PP (Us) p(pChina) Index Rank Index Rank
USD) USD) (US) (China) (US) (China)
2021 624 529 2 1 1 2 1 14
2022 640 591 2.5 1.2 2 3 1 16
2023 663 637 3 1.5 3 4 1 15

6.2 Cybersecurity Threats and State-Sponsored
Attacks

The details of cyber warfare are quickly becoming
a key element of today's geopolitical conflicts.
Countries are increasingly using cyber tools to
achieve their goals, which may involve disruption,
spying, and influencing public opinion. The
anonymity in cyber actions allows nations to
operate without the immediate consequences that
typical warfare brings, creating a space filled with
uncertainty and denial. This weakening of
traditional military practices makes global
security more complicated, as shown by many
high-profile attacks linked to state-sponsored
groups, such as the infamous SolarWinds
incident. These occurrences not only threaten
national security but also damage public
confidence in institutions and foster an
environment where misinformation spreads
easily. With the lines between state and non- state
actors becoming unclear, the rise of cyber threats
challenges established norms about warfare and
law, requiring new rules to manage this changing
situation. Cyberattacks by state actors are not just
tools of aggression but also ways to communicate
plans without direct conflict. The geopolitical
tactics of nations like Russia, China, and North
Korea show how these countries utilize cyber
capabilities to exert power and influence globally.
They often attack important infrastructure to
weaken their enemies' economic stability and
public safety. Moreover, this trend showcases the
use of new technologies, particularly advanced Al,
to gather, scrutinize, and utilize vast data sets for
cyber operations (Tim Maurer). According to
cybersecurity professionals, "A more thoughtful
approach is needed to balance the individual

US-China Tech Rivalry: Key Statistics

freedom and creativity of open source with more
rigorous security practice,” highlighting the
urgent need for governance amid increasing
threats. The merging of technological growth with
state-sponsored cyber tactics demands strong
oversight and international cooperation to
effectively manage the risks involved. The effects
of these state-driven cyber activities go beyond
immediate security issues; they influence the
dynamics of international alliances and rivalries.
As more countries adopt cyber capabilities, the
risk of miscalculations rises, which could lead to
unintended escalations or responses similar to
the destruction seen in traditional warfare. This
digital arms race is not just a concern for states,
as non-state actors also take advantage of the
same technologies to pressure governments,
corporations, and society. Such situations require
a unified international response, where norms
about behavior in cyberspace can be created and
maintained together. Additionally, grasping the
social and political consequences of these state
actions will be vital for building resilient societies
that can tackle misinformation and cyber threats.
Without a concerted worldwide effort to define
acceptable cyber practices, the notion of
technology sparking new conflicts will become
increasingly important in discussions about the
future of global interactions.
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Cost_of Attacks
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9 North Korea L 9
Pipeline
Iran, Russia Microsoft
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China
Foods
. . LastPass,
2023 1450 Russia, China MOVEit 9.3

Cybersecurity Threats and State-Sponsored Attacks Data

6.3 Economic Sanctions and Trade Wars Driven
by Technology

The overlap of economic sanctions and
technology changes plays a key role in modern
geopolitics, affecting global trade and power
shifts. Countries often use sanctions to counter
threats from competing nations as they strive to
surpass each other in technology. Targeting
access to advanced technologies such as
semiconductors and AI, these sanctions
demonstrate the weaponization of economic ties.
This shows a change where economic actions are
not just punitive but also strategic, aimed at
hindering innovation and competition in
countries considered adversaries. The impact of
this trend is significant, as countries look for ways
to bypass sanctions through new tech
partnerships and shift global trade and alliances.
Here, technology is not just an economic tool but
a key part of international strategy and political
influence. A recent analysis points out China's
growing role in trade relative to its GDP, revealing
the complex pressures that affect global economic
relations amid sanctions and technology. "China's
rise is demonstrated by its ballooning share of
trade in its gross domestic product. China's
consultative style has allowed it to develop
political and economic ties with many countries
including those viewed as rogue states by western
diplomacies." (Parag Khanna). The United States
has applied strict measures on Chinese tech
companies due to national security worries. These
actions increase tensions between the
superpowers and encourage a technological split,
leading nations to rethink their reliance on
foreign technologies. As countries adjust their

tech frameworks, this results in a divided global
market that aligns with geopolitical divisions—a
situation with significant economic consequences.
Thus, the relationship between economic
sanctions and tech-driven trade conflicts reveals a
broader shift in the digital age's perception of
power, as economic factors closely align with tech
and geopolitical strategies (National Intelligence
Council). Moreover, the effects of this tech race go
beyond financial aspects, impacting global
collaboration and governance systems. In an
environment filled with distrust and competition,
innovation networks are becoming more divided,
creating barriers that hamper collective efforts on
issues like cybersecurity and climate change. New
technologies, such as AI and blockchain, without
proper cooperative agreements, could increase
risks related to authoritarian or military uses. It
has become essential to establish norms and
cooperative frameworks; lacking these, the
environment will remain divided, reducing the
chances for peaceful international relations and
joint tech progress. Therefore, the relationship
between economic sanctions and trade wars is
more than just a dispute over present capabilities;
it is a battle that will shape the future of global
governance and collaboration in the digital age
(National Intelligence Council).
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Total Global Technology Countries Affected by =~ Impact on Affected
Exports (USD Billion) Sanctions Countries GDP (%)
2020 2350 5 -2.5
2021 2500 6 -3
2022 2700 8 -4.1
2023 2900 7 -2.8

Economic Sanctions and Trade Wars Impact on Technology Sector

VIl.  EMERGING TECHNOLOGY AND
GLOBAL GOVERNANCE

The rapidly evolving field of new technologies
significantly impacts global governance systems,
as countries grapple with the challenges of
utilizing  innovation while simultaneously
managing associated risks. One main worry is
how countries can balance national security needs
with the ethical issues tied to technology growth,
especially in the areas of artificial intelligence and
biotechnology. In the race for advantages,
countries like the United States and China
compete intensely to outdo each other
technologically, often ignoring vital ethical issues.
Geopolitical experts point out that this
competition has the potential to widen existing
gaps and create a divide between technologically
advanced nations that can set standards and
those that fall behind due to lack of resources,
thereby impacting global stability (World
Economic Forum). To fix these issues, a complete
approach to international cooperation is needed,
one that highlights inclusivity in technology
governance. Finding agreement on successful
global governance systems is fraught with
challenges, as differing national desires often lead
to uneven regulatory environments.
Organizations like the United Nations and the
International Telecommunication Union play
significant roles in fostering discussions, but their
attempts to create unified standards for new
technologies face major hurdles in reaching
agreement (Mainwaring et al.). The lack of
unified agreements, especially on artificial
intelligence and cybersecurity standards, can
result in a risky situation where one-sided actions
cause reactions that further disturb global
relations. In addition, advancements in
technology often rely on digital frameworks that

cross borders, thus requiring combined
approaches that honor both national
independence and shared global goals. These
collaborative structures are crucial for avoiding a
digital arms race in which nations focus on
increasing technology at the expense of ethical
rules and shared progress. As new technologies
keep reshaping geopolitical settings, their impact
goes beyond simple competition; it affects
international partnerships and social structures.
Countries that successfully use innovation can
obtain economic and diplomatic benefits but may
also deepen divisions in global ties. The current
tech revolution has brought forth challenging
ethical questions like surveillance, data privacy,
and digital rights, which governments need to
address through governance models that value
both citizen welfare and national security.
Crafting thorough strategies that align strategic
goals with ethical duties presents a chance to
reshape global governance in today’s digital
world. Working together on policies that include
various viewpoints—from civil groups to tech
companies—will better reveal methods for a
balanced approach to technology governance,
turning potential conflicts into partnership efforts
focused on enhancing global stability and
cooperation.
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Image 1: Conceptual map of contemporary global trends and challenges

71 Role of International Organizations in
Technology Regulation
Emerging technologies are now part of

geopolitical discussions. This requires
international organizations to get involved, as
they are vital in setting rules and frameworks to
manage technology use across countries. Since
technological progress is moving faster than
current governance systems, organizations like
the United Nations and the International
Telecommunication Union play a key role in
tackling the various risks and ethical issues
related to these advancements. Their involvement
is especially important in areas like AI and
cybersecurity, where different approaches to
regulation can deeply affect international
relations and collaboration. By encouraging
discussions between multiple countries and
creating new  agreements, international
organizations can help formulate a united global
approach to technology regulation. They also
provide a space for transparency, allowing
nations to share successful strategies and hold
each other accountable regarding technologies
that can strengthen or threaten security,
sovereignty, and privacy. As technology evolves
quickly, the rules governing it must constantly
change to keep up with new trends and
challenges. While older regulatory frameworks
might not keep pace, entities like the World Trade

Organization (WTO) have begun to factor
technology into trade agreements. This change
indicates an urgent need for proactive regulation
around issues such as intellectual property rights,
data privacy, and compliance as they relate to
new technologies. Recent academic discussions
emphasize that AI is making this the most
dynamic and creative time for governance,
underscoring the necessity of infusing
technological progress into policymaking. "AI
should make today the most exciting and creative
time to govern. We both also see the potential
prize for the UK, which should have its own
ambitions to position itself at the forefront on Al
and provide leadership on governing in this new
era." (Tony Blair and Marc Warner). The
coordinated efforts of international organizations
ensure a unified strategy that helps states manage
the intricacies of technology while balancing
innovation, security, and ethical standards.
Moreover, international organizations are
increasingly important as they try to narrow the
digital gap and ensure fair access to technology
across different regions. By promoting inclusive
approaches, these organizations can lessen the
tech-driven inequalities that heighten current
geopolitical  frictions. The differences in
technological abilities among countries often
result in power imbalances, with advanced
technologies allowing some nations to exert
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greater influence over global discussions. This
situation calls for a collaborative strategy where
international organizations assist member states
in building up their infrastructure and know-how
so that new technologies support global stability
instead of increasing competition. The focus on

cooperation should go beyond just regulatory
frameworks; it should also encourage innovation
while maintaining crucial ethical considerations
in technology governance, aligning geopolitical
goals with a dedication to human rights and
sustainability.
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7.2 Multilateral Agreements for Tech Governance

The complex interactions of technology growth
worldwide have led to a need to rethink current
governance structures. As new technologies like
artificial intelligence (AI), blockchain, and
quantum computing reshape international
relations, multilateral agreements are becoming
more important to tackle the issues that arise
from their rapid pace of change. These
agreements can create a space for countries to
come together to set shared rules and standards,
which can help lessen the likelihood of
technological competition and support global
stability. Historical examples of international
teamwork, like the creation of nuclear non-
proliferation treaties, show how such agreements

International Organizations and Technology Regulation

can effectively handle conflicting interests while
improving diplomatic ties. Therefore, putting
multilateral frameworks into practice in
technology governance can encourage a sense of
joint responsibility among countries, leading to
creative solutions for complicated global
challenges. As countries face the outcomes of
uncontrolled technology growth, the need for
organized governance is becoming more pressing.
Lacking widely accepted standards can result in
unilateral actions that worsen international
tensions, particularly seen in the ongoing
competition between the U.S. and China in tech
fields like Al and 5G communications. These
disputes highlight the need for joint governance
strategies that can encourage innovation while
also addressing risks related to cybersecurity and
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digital dominance. Such multilateral frameworks
would set ethical standards for using new
technologies and ensure fair access, thus tackling
the inequalities in technology abilities between
developed and developing nations. As noted,
“[the] OECD maintains a list of developing
countries and territories; only aid to these
countries counts as ODA,” which points to the
challenges of aid distribution and technology
access that multilateral agreements can help
address. "The OECD maintains a list of
developing countries and territories; only aid to
these countries counts as ODA. The list is
periodically updated and currently contains over
150 countries or territories." (OECD Development
Assistance Committee (DAC)). Beyond economic
and ethical issues, multilateral agreements also
impact technology governance with regard to
environmental and security concerns. The growth
of advanced technologies related to climate
efforts calls for joint actions to create guidelines
that focus on both sustainability and security.
International cooperation can promote
knowledge exchange, allowing nations to
implement green technologies while protecting
their interests against potential abuse or
weaponization.  Additionally, as different
technologies, like Al-based climate solutions,
come together, the complexity of governing these
new tools requires a collaborative approach that
includes insights from various sectors. By
addressing these connections, a well-structured
international framework could be crucial in
ensuring that new technologies contribute to both
development goals and international stability.
This underscores the importance of cooperative
governance in maintaining global peace in our
increasingly digital world.

7.3 Challenges in Establishing Global Norms

Efforts to create global standards for new
technologies face many obstacles, such as varied
technologies, geopolitical competition, and
differing interests among nations. Each new
technology, like artificial intelligence, blockchain,
or biotechnology, brings specific issues that make
it challenging for countries to find agreement.
Some countries want strict rules to ensure safety
and ethics, while others focus on innovation and

economic growth, resulting in different regulatory
systems. As a result, the lack of a unified global
governance system allows for practices without
accountability. This fragmentation increases
uncertainties about technology's effects and leads
to lower ethical standards. As Johnson points out,
the growth of new technologies, especially in
artificial intelligence and cybersecurity, creates
significant difficulties in establishing global
norms, highlighting the urgent need for a
collective regulatory approach. Additionally, the
interaction between technological progress and
geopolitical power makes it even harder to set
global standards. The competition between
superpowers, particularly the U.S. and China,
tends to encourage a more competitive approach
to technology governance instead of collaborative
efforts. Each country aims to use its technological
strengths to gain an edge in global affairs,
complicating the establishment of comprehensive
regulatory systems. For instance, the export of
surveillance technology from authoritarian
nations reveals the dangers of technology
worsening human rights abuses while also
escalating  geopolitical tensions. In this
environment, the lack of shared views on
technology risks makes it difficult to form norms,
as nations may prioritize their own interests over
collective security concerns. This situation creates
a setting where new technologies are both tools
for innovation and means of competition. Finally,
the fast-changing nature of technology exceeds
the ability to develop adequate global policies,
resulting in a situation prone to conflict. Unlike
more stable areas, like military or environmental

policy, technology evolves rapidly and
unpredictably. As countries deal with the
consequences of advancements in AI and

cybersecurity, the rapid pace of these changes
poses challenges for existing diplomatic and
regulatory systems. Thus, current international
organizations may have difficulty adjusting to
these quick developments, leading to delayed
actions and incomplete policies. Without timely
and united efforts, the risk of misuse of
technology by both state and non-state actors
increases, severely hindering attempts to create
effective global norms. Acknowledging these
intricate challenges facilitates conversations that
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VIl ETHICAL AND SOCIAL CHALLENGES

As new technologies continue to evolve rapidly,
the ethical and social issues they raise become
increasingly significant. More and more,
discussions around artificial intelligence (AI),
biotechnology, and blockchain are raising worries
about data privacy, biases in algorithms, and
surveillance. These issues affect society and
individual rights in real ways. For example, using
Al in law enforcement brings up serious concerns
about discrimination, since algorithms based on
past data might unfairly affect marginalized
groups. Additionally, the growth of social credit
systems, especially in authoritarian states, shows
how technology can be a means of oppression
instead of empowerment. Thus, there needs to be
a thoughtful approach that considers ethical
consequences to make sure new technologies help
people instead of worsening current inequalities
(Hannes Werthner et al.). The uneven spread of
technological skills, which heightens differences
between countries, further complicates the global
situation. Nations that lead in tech development
and use, like the United States and China, often
do so at the cost of others, creating a digital
divide. This gap not only poses a technical
challenge, but also prompts significant ethical
concerns about global governance. New
technologies often suggest a one-sided economic
and political dominance, where advanced
countries set the rules that less developed nations

Global Norms and Technology Challenges

must conform to, continuing a kind of digital
colonialism. As these technologies change
traditional power relations, it is crucial to engage
in global conversations that ensure fair access and
promote joint governance strategies to tackle
these worldwide disparities (M. A. Cyukos, p.
138-157). Further, the ethical questions raised by
technological growth require timely regulatory
actions to protect democratic ideals and human
rights. Lack of governance increases the
likelihood of misuse, allowing authoritarian
governments to exploit technology for extensive
surveillance and control. This creates a
contradiction where the same technologies that
could boost democratic involvement—by
improving connectivity and sharing information—
can also lead to widespread manipulation and
misinformation. The challenge is to find a middle
ground between innovation and ethical
responsibilities, which means that governments
and technology experts need to work together to
create strong ethical guidelines. Therefore,
building an ethical framework for emerging
technologies is not just a moral duty; it is crucial
for maintaining a stable and just world in the
digital era, addressing both opportunities and
dangers of tech advancement.
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Image 2: Framework of Technological Advancements and Socio-Political Dynamics

8.1 Data Privacy and Surveillance Concerns

The rise of new technologies has led to strong
talks about data privacy and surveillance,
especially regarding national security and
individual rights. As countries use advanced tools
like artificial intelligence (AI) and the Internet of
Things (IoT) for monitoring, the chances of
privacy violations increase. IoT devices'
connected nature increases their vulnerability to
exploitation, leading to confusion over data
ownership and jurisdiction. The complexity of
this situation increases when one considers the
competition among global powers, particularly
between authoritarian and democratic nations.
Regulations such as the General Data Protection
Regulation (GDPR) raise critical issues about how
to balance progress with privacy worries,
indicating that ethical governance is essential as
society deals with these complicated digital
issues. [citeX]. Technology- shaped power
dynamics exacerbate concerns about data privacy.
Governments and companies eager to collect user
information for profit are also using surveillance
tools these days. The push toward data-driven
economies shows a shift that often treats data as a
product, rather than a personal right. This view
complicates matters, as state actors use
technological tools for intelligence and control,
mixing up protective actions with invasive
monitoring. The growth of tech-enabled
authoritarianism  poses  significant ethical

consequences, potentially severely affecting
privacy rights. Thus, the different technological
strategies of nations reflect contrasting ideas that
can either safeguard or infringe on individual
freedoms, highlighting the need for global
cooperation in setting common data privacy
standards. [extractedKnowledge1]. The
conversation about data privacy and surveillance
inevitably connects with ethical standards and
broader geopolitical concerns about technology
use. While new advancements offer potential
improvements in security and data handling, they
also introduce risks that can threaten civil
liberties, as seen with widespread monitoring in
authoritarian regimes. The idea that worries over
data protection could limit the sharing and use of
data needed for efficient Al systems illustrates the
conflict between operational security and ethical
duty. This context calls for a new approach to
policies that balance technological growth with
protecting privacy rights. Going forward,
discussions must also address the impact of new
biometric surveillance technologies, which might
deepen inequalities in global governance. As
nations wrestle with these challenges, creating
universal data privacy principles will be vital to
ensure that technological developments support
democratic  values and human rights
[extractedKnowledge2].
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82 Tech-Enabled Authoritarianism and its
Implications

In a world where technology shapes power
relations, the rise of tech-driven authoritarianism
is a major worry. Authoritarian governments
increasingly use digital tools to strengthen their
grip, monitor opposition, and control
information, harming personal freedoms and
disrupting democratic processes. Authorities
misuse tools like artificial intelligence and
advanced surveillance, marking a shift in
government operations. These technologies turn
the media into a misleading instrument for
enforcing ideological dominance. "In a system in
which the media has become merely a totally
dishonest tool for administering ideological
control, important information that is missing or
removed sometimes tells us more about reality
than does the supposedly factual news being
presented." (Ron Unz). Thus, the blend of
governance and technology has serious effects on
global politics, prompting troubling questions
about how well democratic institutions can

withstand  such manipulative  practices.
Authoritarian methods have significant global
implications, as  state-led  technological

oppression fosters distrust among nations. The
spread of surveillance tech by authoritarian
states, especially from places like China, increases
geopolitical tensions and promotes similar
repressive actions in other nations. By relying on
these controlling technologies, authoritarian
regimes undermine freedom and independence.
This growing trend complicates international
relationships, as these regimes use their
technological strengths not just to keep power at
home but also to influence other nations, shaping
global norms that favor centralized authority. In
the end, these dynamics lead to a divided global
environment where democratic principles face
serious threats from skilled authoritarianism. The
impacts of tech-driven authoritarianism go
beyond just political control; they raise important
ethical issues concerning data privacy, civil rights,
and social equity. Governments continually
compromise individual rights in the name of
national safety and public security as they use
digital means for widespread surveillance and
social credit systems. This situation prompts

critical discussions about the ethical guidelines
and regulations needed to wuse emerging
technologies wisely. A thoughtful strategy is
crucial, focusing on both punishing abuses and
creating an environment where technology
empowers citizens and supports democratic
principles. Therefore, calls for frameworks that
can align innovation with ethical practices are
crucial, as they seek to tackle the challenges posed
by technologies that, while having the potential to
benefit society, also carry significant dangers
when misused by authoritarian powers.

83 Impact
Processes

of Technology on Democratic

As the digital age advances, technological
advancements increasingly pose challenges to
democratic processes. New technologies can both
facilitate citizen engagement and pose challenges
to democratic norms.

For instance, social media has transformed
political discussions by amplifying diverse voices,
yet it also expedites the spread of misinformation
and fosters echo chambers that can distort public
discourse. This situation calls for careful
examination of how technology affects
participation and influence in political systems.
As pointed out in a noteworthy comment,
“...technology has amplified extremists on left and
right” ("Technology has amplified extremists on
left and right. They have become louder, and
intimidate moderates. But they are making the
statements of the fringe, they don’t represent ‘the
other side,” which hasn’t endorsed them, and they
have been sent to you by algorithms which chose
them for their offensiveness. All this has created
‘a political optical illusion.” We are better and
steadier than we think." (Peggy Noonan),
highlighting that digital platforms can alter public
views and weaken the core principles of
democracy. Policymakers must comprehend this
intricate impact to safeguard democratic integrity
in an increasingly digital world. Furthermore, the
governance issues presented by technology
require a reassessment of regulatory structures.
As technologies such as artificial intelligence,
blockchain, and advanced surveillance continue
to grow, there is an increasing risk of their misuse
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for authoritarian purposes. Tools initially meant
to boost democratic participation—such as online
voting—can also serve to disenfranchise users if
not properly managed. There must be a balance
between using technological advancements to
improve democratic processes and ensuring these
tools do not violate civil liberties or privacy.
Unequal access to technology exacerbates existing
inequalities, making it more challenging for
marginalized groups to participate in democratic
processes. The global impact of these challenges
is significant, requiring collaboration among
nations to develop regulatory frameworks that
support both technological governance and
democratic resilience. Finally, the link between
technology and democracy raises important
questions about the responsibilities of digital
platforms and their effect on public opinion.
These platforms, being key players in political
communication, wield significant power to shape
and disseminate information. The algorithms that
manage content can deepen social divides and
shape political messages, focusing public
attention on sensationalism instead of meaningful
discussion. An analysis of these issues indicates
that “A democracy may provide voters with a
choice, but that choice is largely determined by
the information citizens receive from their
media.” ("Technology has amplified extremists on
left and right. They have become louder, and
intimidate moderates. But they are making the
statements of the fringe, they don’t represent ‘the
other side,” which hasn’t endorsed them, and they
have been sent to you by algorithms which chose
them for their offensiveness. All this has created
‘a political optical illusion.” We are better and
steadier than we think." (Peggy Noonan)).
Therefore, there is an wurgent need for
transparency in how algorithms are managed,
promoting a democratic culture where informed
citizens can succeed despite the challenges of the
digital environment. Involving stakeholders from
different areas will be crucial to creating ethical
practices that uphold democratic values, ensuring
technology serves to support— rather than
hinder—democratic processes.

IX. THEORETICAL FRAMEWORKS

In the changing conversation about the
geopolitics of new technologies, it is important to
grasp various theoretical frameworks. Different
frameworks, like realism, liberalism, and
constructivism, play a key role in explaining how
technology affects power relations globally.
Realism sees technology primarily as a means to
project power, focusing on national interests and
competition among countries. This view
highlights the intense drive for technological
dominance, especially evident in the rivalry
between the U.S. and China. In contrast,
liberalism argues that technology encourages
cooperation between nations, supporting global
governance and agreements that improve
collective safety and economic stability. Both of
these frameworks provide useful perspectives but
do not fully address the complex relationships of
identities and norms that constructivism
emphasizes, where technology impacts social
ideas of power, identity, and international
relations. Security frameworks play a crucial role
in examining theoretical frameworks in the
context of emerging technologies. The landscape
of national security has greatly changed due to
breakthroughs like artificial intelligence and
cybersecurity systems, requiring a fresh look at
old defense strategies. The effects extend beyond
military applications to human security, further
complicating the geopolitical landscape. In this
context, vulnerability and resilience gain new
significance as states face threats from non-state
actors through cyberattacks and misinformation
campaigns. Real-world examples, such as the rise
in state-backed hacking and the weaponization of
technology, suggest a need to rethink our
understanding of security in the modern digital
world. The challenge is not just to safeguard state
interests but to protect individuals from risks
associated  with technology, = prompting
researchers and policymakers to create a diverse
security framework that aligns with current
realities (Deborah P. Dixon et al.). To fully
understand the various theoretical frameworks
concerning technological advancements, one
must also explore the ethical concerns that come
with them. The ethical issues related to the use of
new technologies question traditional norms of
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responsible governance, demanding a
reassessment of individual rights and shared
responsibilities. For example, the rise of
surveillance technologies and algorithm-based
decision-making raises serious worries about civil
liberties, data privacy, and social justice. The
problem of unequal access to technology worsens
global disparities, forcing countries to address
inequalities that could lead to geopolitical
conflicts. Tackling these ethical challenges is not
just theoretical; it is vital for developing
regulatory systems that control the overlap of
technology, power, and ethics. By weaving ethical
aspects into theoretical discussions, researchers
can offer views that enhance the conversation
about responsible innovation, ultimately leading
to a fairer digital world (Deborah P. Dixon et al.).

9.1 Geopolitical Theories Related to Technology

In current talks about geopolitics, it is important
to see how new technologies are changing
international relations. Technologies like artificial
intelligence, blockchain, and biotechnology are
more than just innovative tools; they are
reshaping power dynamics. For example,
countries that lead in tech advancements can gain
more influence over their geopolitical
environment, reflecting a realist view that sees
technology as a means of showing power. The
present situation shows how nations, especially in
the competition between the U.S. and China, use
tech capabilities as tools of influence and control,
affecting global governance. As these rivals focus
more on technological sovereignty, the resulting
tensions stress the need to rethink traditional
methods of diplomacy and security in the context
of technology. These new technologies profoundly
impact national and human security concepts,
surpassing mere competition. Cyberattacks and
espionage have the potential to turn technologies
into weapons, raising important ethical questions.
For instance, the emergence of autonomous
weapons ushers in a new era in warfare, where
rapid technological advancements are associated
with existential risks. The mix of technology with
security concepts calls for a deeper understanding
of how new technologies not only enhance
military power but also affect civil liberties and
citizen safety. As discussed in geopolitical theory,

how nations react to these challenges will shape
their global position. Therefore, a strong
commitment to responsible tech governance is
essential to lessen the risks in this changing
landscape. = Furthermore, the geopolitical
discourse surrounding technology necessitates an
examination of the ethical principles that guide its
application in international relations. As the
world increasingly depends on digital solutions
for governance, economies, and social order, the
dangers of tech-driven authoritarianism come to
the forefront. Issues around data privacy,
surveillance, and the risk of technology worsening
existing inequalities need careful examination.
Current research highlights that the countries
controlling key technologies like Al and quantum
computing have significant power over global
decisions. For example, “the countries that own
the technologies Washington needs will be the
most susceptible in terms of confrontation with
the US.” The list includes Germany, France, and
the Netherlands." (Yekaterina Novikova). This
point underscores the importance of ethical
considerations in creating technocratic policies.
Moving forward means not just regulating these
technologies but also creating an environment
that wupholds democratic governance and
individual rights—key elements for a fair
international order in a fast-evolving tech world.

9.2 Security Paradigms Influenced by Emerging
Technologies

As new technologies continue to change global
interactions, the resulting changes in security
approaches need careful review. The link between
technology development and security tactics is
stronger than ever, as nations face challenges
from artificial intelligence, cybersecurity, and
data handling. Old security models, based on
physical borders and military strength, are giving
way to new frameworks that focus on flexibility
and adaptability against unconventional threats.
In this setting, using zero trust security models,
which follow the principle of trust no one, verify
everyone, shows a key change in how countries
shield their interests in the digital space.
"Traditional networks with a defined perimeter
are easier to defend than perimeter-less
distributed cloud networks. Today’s networks
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commonly employ zero trust models which
assume you trust nothing and verify everything.
Zero trust bases security on identity not
perimeter and restricts any lateral network
movement." (Keysight). These models help create
defenses against cyber attacks and data leaks,
highlighting a greater reliance on identity-based
controls rather than geographic borders in today's
security discussions. The rise of machine learning
and predictive analytics adds complexity to the
security scene, as they provide new tools for
spotting threats and managing risks. These
technologies help organizations evaluate large
datasets to find unusual patterns and foresee
potential security breaches before they happen.
For example, using these analytical tools in
cybersecurity  strategies allows not only
anticipating future threats but also real- time
tracking and response, significantly boosting
organizational flexibility and resilience (Abeer
Aljohani, p. 15088-15088). This change signifies
a shift from reactive methods to proactive risk
management, stressing the need for agility in
responding to fast-changing technological threats.
As countries adjust their security strategies to
include these approaches, the consequences for
global stability and international relations
become more important. Additionally, the ethical
issues that arise with these technological
developments need thorough examination. The
spread of surveillance technologies, aided by
advances in Al and blockchain, raises concerns
about privacy, civil rights, and possible
authoritarian tendencies. In various political
situations, countries using these technologies
might misuse them for social control rather than
public safety, creating a conflict between state
interests and individual freedoms. This dual-use
aspect of mnew technologies complicates
international relations, leading to calls for
regulatory measures that can tackle both security
and ethical dilemmas (Zakaria A. Mani et al., p.
14279-14279). As these technologies keep
advancing, the need to set up strong governance
frameworks will be vital in reducing the risks they
present, ensuring that security strategies can
adjust effectively while upholding basic human
rights.

9.3 Constructivist Perspectives on Technology
and Identity

Today, in the world of new technologies, the
connection between technology and identity is
very clear, especially when viewed through a
constructivist  perspective. This viewpoint
suggests that technology is more than just a tool;
it actively shapes identities in today's society. As
people use technologies like social media,
artificial intelligence, and biotechnology, their
identities are always changing, influenced by
cultural and social contexts, along with existing
power dynamics. The consequences are
significant; technologies help in negotiating
personal and group identities, often challenging
traditional ideas about self and agency. In a global
context, the formation of technological identity
could strengthen existing power structures,
especially concerning digital surveillance and data
collection, which frequently relate to geopolitical
interests. Thus, to understand how technology
and identity connect, we must recognize these
complexities and their social and political effects
in our increasingly connected digital world.
Examining constructivist viewpoints more closely
shows how technology not only shapes individual
identities but also collective identities on a global
scale. For example, countries use technology
more and more to promote identities tied to their
political beliefs and cultural stories. States can
connect their identities with progress and
innovation through the creation and use of
artificial intelligence and blockchain, thereby
shaping national narratives both at home and
abroad. Moreover, new technologies allow
countries to project their power and compete
globally, which changes alliances and rivalries
based on technological strength. These
technological frameworks shape the very
foundation of society and, by extension,
international relations, creating feelings of
belonging or exclusion that transcend borders
(Johan Eriksson et al.). The engagement of a
nation with technology shapes its identity, just as
it shapes the identity of an individual.
Furthermore, the implications of constructivism
also cover ethical issues related to technology and
identity creation. With technology influencing
community perceptions and individual rights, it
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raises complex questions about control,
surveillance, and identity politics. Constructivism
encourages critical assessment of the ethical
standards governing technology that impact
identity, as some groups might use advancements
to reinforce dominance over others. This situation
brings about concerns regarding fairness, access,
and moral governance, especially as marginalized
communities often face targeting or exclusion in
broader discussions about technology-influenced
identities (Johan Eriksson et al.). Therefore, the
constructivist viewpoint acts as a basis for
examining the ethical challenges introduced by
new technologies, challenging us to integrate
innovation and ethics in shaping identities in a
growing digital landscape (Johan Eriksson et al.).

X. REGIONAL PERSPECTIVES: UNITED
STATES

When looking at how geopolitics is changing in
the United States, it is clear that technology plays
a key role in national strategy. The investment in
new technologies like artificial intelligence (AI),
quantum computing, and biotechnology shows a
goal not just for economic gain but also to keep a
powerful position in the world. Past events, such
as the Cold War and the Space Race, illustrate
how technological advancements have shaped
geopolitical influence. Silicon Valley and large
tech companies are central to these federal goals,
creating a partnership that drives innovation and
strengthens national interests. These interactions
highlight the idea that being a leader in
technology is crucial for protecting democratic
values and achieving advantages in a globally
connected environment. The global tech
competition creates both hurdles and chances
that the United States needs to handle carefully.
As geopolitical tensions rise, especially with the
U.S.-China competition, using technologies like
5G and blockchain effectively is vital. The
emphasis on protecting against adversarial
threats, through cybersecurity efforts and
economic sanctions, aims to gain technological
independence and resilience. To improve its
global standing, the U.S. not only wants to be at
the forefront of tech innovation but also to build
alliances that respond collectively to authoritarian

behavior and spying threats from other countries.
This complex mixture of competition and
teamwork shows the need for a strong, varied
approach to re-establish the U.S. as a leading
force in shaping global technology standards.
New technologies not only impact economic
factors but also transform societal governance
and individual rights. The American perspective
hinges on the ethical application of technology,
which raises concerns about privacy, surveillance,
and civil liberties. Technologies that connect AI
and machine learning raise important issues
about biases in algorithms and accountability,
potentially threatening democratic values.
Additionally, the chance for technology to
increase social inequalities demands attention to
fair access for different communities. Balancing
innovation with ethical governance is a significant
challenge; therefore, the United States must
develop thorough regulatory systems that support
technological growth while protecting human
rights and democratic principles. Such
regulations are crucial to ensuring that
technological advances empower people rather
than lead to social or political conflict.

10.1 Strategies for Maintaining Technological
Leadership

In the digital age, keeping technological
leadership is essential for countries wanting to
have global influence. The United States, facing
strong competition, needs to focus on making
strong investments in new technologies like
artificial intelligence and quantum computing. A
key part of this approach will be to create
public-private partnerships, working with leading
tech companies from Silicon Valley to quickly
develop innovative solutions that serve national
interests. A recent statement about governance
noted that “Al should make today the most
exciting and creative time to govern," highlighting
the important link between technology and
leadership. By connecting national security needs
with economic goals, the U.S. can strengthen its
competitive position in the rapidly changing tech
environment, ensuring its geopolitical status and
economic  health.  Additionally,  building
international collaborations will also be essential
for maintaining technological dominance. As
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global problems increasingly cross borders,
multilateral agreements can improve how leading
nations work together to tackle challenges like
cybersecurity and the ethical use of technology.
Rethinking partnerships to focus on cooperation
can help set guidelines that control new
technologies while reducing risks tied to their
spread. By fostering inclusive discussions among
nations and private entities, countries can use
shared knowledge to manage the challenges in
tech governance. For example, as geopolitical
tensions escalate, a united effort against digital
authoritarianism through cooperative
technologies can help not only maintain but also
expand a country's influence worldwide, creating
a space where innovation and ethical concerns
coexist. Finally, tackling the inequalities in
technological access is critical for continuing to
lead in this changing sector. The division of the
digital landscape poses issues, as nations lacking
equal access to emerging technologies may find it
difficult to compete. To address this gap, a unified
effort must be made to promote fair access to
technology, allowing more people to participate in
innovation. This includes supporting education
that provides people with the skills needed for the
digital economy, which helps lessen economic
inequalities and encourages an inclusive growth
model. As new technologies shift global power
dynamics, ensuring all countries can engage in
and benefit from technological progress will be
essential for building a stable and thriving
geopolitical setting.

10.2 Investments in Key Technologies

Investments in new technologies have big effects,
not just on national security and economic health,
but also on global power dynamics. As countries
increase spending on technologies like artificial
intelligence (AI), quantum computing, and
blockchain, the balance of power globally
increasingly relies on tech skills. The U.S.-China
tech competition is a prime example, where
progress in technology is viewed not only as
financial gain but as a way to gain political power.
In this world, using AI can shape military
strength and surveillance tools, making it
essential for governments to invest in order to
stay ahead. OpenShift AT and RHEL AI, as Matt

Hicks points out, can collaborate to reduce
training and inferencing costs, demonstrating the
importance of combining technologies for
countries seeking innovation-driven success in
this tech-heavy political environment. Red Hat
CEO Matt Hicks talks up how OpenShift AI and
RHEL AI can work together to lower the cost of
training and inferencing to drive AI adoption and
the company’s traction with customers looking to
move away from VMware." (Unknown Author).
Simultaneously, these investments raise
significant ethical and regulatory issues.
Countries are struggling with the fallout from
their tech goals, which include risks to data
privacy and the increase of authoritarian
monitoring systems. For example, while
blockchain in governance can enhance
transparency, it also brings up concerns about
data control and manipulation. Additionally, the
push for advancements in biotechnology, though
beneficial for fields like healthcare, raises
concerns about bioweapons and ethical research
standards. The linked nature of these
technologies heightens the stakes, as their effects
stretch across both local and global politics. This
complex web of tech investments shows why it’s
crucial to think ahead; ignoring the possible
consequences of such advancements could lead to
more chaos instead of stability in an already
unpredictable geopolitical setting. In the end, the
worldwide scene of investments in emerging
technologies  will influence international
partnerships and collaborations in the future. As
countries see the value of combining tech
expertise, we observe the creation of strategic
alliances focused on mutual tech goals. The
European Union's efforts to develop regulations
like GDPR highlight a forward-thinking approach
to uphold digital independence while tackling the
issues from U.S. and Chinese tech leadership.
Furthermore, nations like India and Israel are
becoming major contributors to tech sectors,
impacting the global geopolitical landscape. The
path of tech investment will affect not only
economic results but will also strengthen or alter
current power structures, emphasizing the need
for strong international governance to reduce
risks and promote cooperative growth. Thus, the
quest for technological progress stands as a core
factor on which future geopolitical stability relies.
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Global Investment
(in Billion USD)

Top Sector

Region

2021 500 Artificial Intelligence North America
2022 600 Cybersecurity Asia-Pacific
2023 750 Quantum Computing Europe
2023 800 5G Technology North America
2022 700 Cloud Computing Asia-Pacific

10.3 Role of Silicon Valley in Geopolitics

As the digital world keeps changing, Silicon Valley
is at the center of global politics, influencing not
just technology but also the power dynamics that
follow. This area is a special spot where new ideas
meet economic power and political sway. Major
companies like Google, Apple, and Facebook have
become so powerful that they can rival whole
nations. Their skills in data analysis,
communication, and artificial intelligence give
them a chance for both collaboration and conflict
worldwide. An expert once said, “You can’t spend
a lot of time hiring grown-ups and then treat
them like children.” "You can’t spend a lot of time
hiring grown-ups and then treat them like
children." (Katarina Berg), highlighting the
necessity of accountability when managing this
kind of power. Thus, we cannot overlook Silicon
Valley’s influence on global political strains and
tech competition. Furthermore, as global tensions
grow, especially between the United States and
China, the innovations from Silicon Valley are
crucial in shaping national policies. The
competition for technology, particularly in the
areas of artificial intelligence, 5G, and other
emerging technologies, has intensified, leading to
a shift in traditional power dynamics. Nations are
heavily investing in their local tech sectors while
trying to partner with Silicon Valley firms to boost
their tech capabilities. For example, China’s
ambitious Made in China 2025 plan seeks to lead
in advanced manufacturing and new
technologies, directly challenging U.S. interests in
the area (National Intelligence Council). The
outcomes go beyond just economic rivalry; they
emphasize the politics of technology itself, where
advancements can create or reduce global

Investments in Key Technologies

leadership as countries compete for tech
dominance in a world with multiple powers.
Lastly, Silicon Valley's rapid innovation raises
ethical and regulatory issues that require serious
attention, given the potential for both positive
and negative uses of these technologies. The
combination of privacy, data security, and
authoritarian regimes creates a complex
environment where Silicon Valley's technologies
could potentially undermine personal freedoms.
Technologies like AI and facial recognition could
enhance government surveillance in authoritarian
states, threatening democratic values and
freedoms. Therefore, the ethical issues linked to
these technologies should be a key topic in
political and academic discussions. This leads to
important questions about global governance,
sparking talks on how to regulate such
technologies to support democratic values while
still encouraging innovation (National
Intelligence Council). Consequently, Silicon
Valley's role in geopolitics goes beyond just
leading in technology; it requires a thoughtful
approach that looks at ethical concerns along with
strategic benefits.
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Comparison of Tech Industry Influence and Investment Metrics by Country
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This chart compares various tech industry
metrics across countries, including Tech
Industry Influence Score, Geopolitical Strategy
Engagement, Investment in Innovation as a
percentage of GDP, and Technological
Competition Index. Each metric is represented by
different colored bars for clear visual distinction.
The chart allows for easy comparison of these
metrics between the United States, China, the
European Union, India, Canada, Russia, and
South Korea.

Xl. - REGIONAL PERSPECTIVES: CHINA

The interaction between technology and
geopolitics increasingly shows the complex forces
shaping global relations today. Specifically, China
has become an important player in emerging
technologies, using policies like "Made in China
2025" to aim for leadership in critical fields such
as Al, aerospace, and biotechnology. This broad
strategy intends to achieve technological
self-sufficiency while boosting China's impact on
global supply chains and development efforts.
Moreover, state-backed initiatives  that
concentrate on exporting Chinese technologies,
particularly in surveillance, underscore a broader
strategy of leveraging technology to enhance
China's political and economic sway. Therefore,
looking at China’s tech development shows how
new technologies act as both instruments and
representations of national power, greatly
affecting geopolitical situations and power

balances. Technology also plays a vital role in
China's Belt and Road Initiative (BRI), which
includes digital infrastructure as a way to extend
geopolitical influence. By putting money into
large digital projects in Asia, Africa, and Europe,
China seeks to be a key player in global
connectivity and digital reliance. This method not
only displays the variety of its tech solutions but
also helps create favorable conditions for building
economic relationships and political partnerships.
Furthermore, by providing advanced
communication networks, China can boost its soft
power and improve its image among the countries
involved, especially in areas where there is
hesitation about Western dominance. In the end,
the BRI shows how digital infrastructure, and
technology can act as tools of influence, allowing
China to alter regional and international
connections (Shazeda Ahmed). While China's
focus on emerging technologies offers prospects
for global infrastructure progress, it also raises
issues regarding ethics, governance, and human
rights. The spread of surveillance technology from
China has sparked worldwide discussions about
privacy and government oversight, raising
concerns about the potential for authoritarian
practices in other countries, similar to those used
within China's own borders. Often, these
technologies carry conditions that may lead
recipient nations to align more closely with
Chinese governance, which could jeopardize
democratic institutions. As these technological
exports challenge typical power dynamics, it is
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vital to create global standards and regulations
that address the ethical issues of tech transfer.
The ability to handle these complex realities will
greatly influence both China’s future as a tech
leader and the wider geopolitical environment in
the digital era. (Shazeda Ahmed) (Shazeda
Ahmed).

11.1 The “Made in China 2025" Initiative

In today's geopolitical situation, the relationship
between tech growth and national strategy is clear
in China's “Made in China 2025” plan. China's
ambitious plan aims to shift the country's focus
from manufacturing to becoming a leader in
high-tech fields like semiconductors and artificial
intelligence. By promoting self- reliance in
essential technologies, China seeks to lessen its
reliance on imports and improve its competitive
edge worldwide. This policy, however, has
attracted international attention as it shows
China's aim for tech supremacy, which many
Western countries view as a direct threat to their
global influence. Thus, the effects of this initiative
go beyond economic goals and intensify the
already existing tensions in the U.S.-China trade
conflict. "China’s Made in China 2025 initiative
aims to elevate the country’s high-tech industries,
including semiconductors, to achieve
self-sufficiency in critical technologies. China
aims to meet a significant portion of its
semiconductor needs domestically within the next
decade by setting ambitious targets for reducing
reliance on imported technology, further
complicating the geopolitical landscape in the
Digital Age. The effects of the “Made in China
2025” initiative are especially noticeable in
technology competition, where the United States
has reacted with various restrictions on Chinese
tech firms. The U.S. uses laws and economic
measures, like export limits and investment bans,
to slow down China's tech growth. These actions
are part of a larger strategy that focuses on
keeping its technological lead while protecting
national security. Increased funding for local
semiconductor  production and  artificial
intelligence development aims to establish a
strong, independent tech industry. "China’s Made
in China 2025 initiative aims to elevate the
country’s  high-tech  industries, including

semiconductors, to achieve self-sufficiency in
critical technologies. By setting ambitious targets
for reducing reliance on imported technology,
China seeks to ensure that a significant portion of
its semiconductor needs are met domestically
within the coming decade.". However, this
back-and-forth dynamic highlights the unstable
nature of international relations impacted by tech
competition, where cooperation may give way to
rivalry, further complicating the geopolitical
environment of the 21st century. Additionally, the
“Made in China 20257 initiative symbolizes a
wider trend of state-driven tech growth that
shows not just economic goals but also social and
political aspects. The Chinese government’s
backing of high-tech sectors, combined with its
geopolitical aims, raises important ethical issues
about the consequences of such progress. As the
notion of technological independence grows to be
a key element of national policy, countries might
increasingly compete for tech leadership. There is
a possibility that China's state-oriented approach
could spark similar movements around the world,
resulting in a divided global landscape where tech
standards take on political significance. This
might worsen inequality in access to new
technologies among countries and contribute to a
new hierarchy of tech capabilities, affecting global
governance and cooperation in the digital era.

11.2  Technological and  Global
Ambitions

Statecraft

Technology growth and geopolitical competition
have combined to create a changing world
characterized by both strategic goals and ethical
issues. Key nations, especially the United States
and China, are using new technologies like
artificial intelligence (AI) and quantum
computing as tools of political influence to boost
their global power. This tech race goes beyond
just military strength; it is also about economic
power and geopolitical standing. China has
solidified its position as a superpower alongside
the European Union and the United States by
forging large trade and investment agreements
with Latin America and Africa. "By making
massive trade and investment deals with Latin
America and Africa, China established its
presence as a superpower along with the
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European Union and the United States. China's
rise is demonstrated by its ballooning share of
trade in its gross domestic product. Khanna
believes that China's consultative style has
allowed it to develop political and economic ties
with many countries including those viewed as
rogue states by western diplomacies." (Parag
Khanna). These efforts show how nations use
technology to create economic ties and form
strategic partnerships, suggesting that tech
advances are vital tools for geopolitical actions in
today’s  world. The effects of this
technology-driven statecraft touch various areas
of governance and diplomacy. Nations are now
involved in what seems to be a race for prestige,
where a country's standing and global influence
are closely related to its tech skills. In the past,
instances such as the Space Race demonstrated
how a country's identity and international
standing could be shaped by its technological
achievements. In this scenario, modern
technologies promote a new kind of global
competition that moves away from the usual
military-focused views. It has transformed into a

complex Dbattleground that includes trade,
investment, and digital power. Traditional ways
of understanding power dynamics need to shift to
consider these changes, recognizing how crucial
technology is in influencing both state actions and
international  relations (Joslyn Barnhart).
Additionally, @ as  countries engage in
technology-based state actions, ethical issues
emerge that demand attention. The quest for
advanced technologies raises urgent questions
about cybersecurity, surveillance, and the risks of
authoritarianism. Nations might use tech
advances to tighten control over their citizens,
threatening democratic systems. Furthermore,
gaps in access to these technologies worsen
existing global inequalities. International
cooperation is necessary to address these
challenges by governing emerging technologies
and ensuring equitable access. The significant
challenge is making sure that tech progress adds
positively to global governance instead of
becoming tools for division and power struggles,
ultimately working towards a more stable and
cooperative international atmosphere.

Technology Development Insights by Country
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The chart presents an overview of technology
development metrics by country, illustrating the
scores for Tech Development, Global Influence,
Investment in Emerging Technologies, and
Technological Prestige. Each metric is depicted
in separate bar graphs for easy comparison
among the United States, China, the European
Union, India, Brazil, Russia, and Japan.
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11.3 Export of Surveillance Technology

In today’s world, the trade of surveillance
technology has become a key method for
countries wanting to grow their influence and
maintain  internal order. This situation
underscores how technological growth connects
with power strategies, as nations use advanced
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tracking systems for both local control and
broader influence. The spread of these
technologies allows for authoritarian rule through
extensive monitoring and also helps countries
exert power abroad, often undermining
democratic ideals. For example, the rising use of
Al-powered surveillance systems raises ethical
issues and concerns about privacy violations,
increasing tensions among rival nations. As
discussed in conversations about technology's
role in promoting democracy, “the export of
surveillance technology has become a significant
aspect of geopolitical maneuvering, as countries
seek to expand their influence and control
through the dissemination of advanced
monitoring tools.” "The export of surveillance
technology has become a significant aspect of
geopolitical maneuvering, as countries seek to
expand their influence and control through the
dissemination of advanced monitoring tools."
(Sam Altman). This complicates discussions
about human rights and technology management
on a global scale. Additionally, the competition
over surveillance technology represents a larger
contest for technological leadership, especially
between the United States and China. Each
country has different ideologies regarding
technology; while the U.S. promotes democratic
principles and innovation, China has effectively
used surveillance technologies to strengthen its
authoritarian  governance. China’s efforts,
especially through initiatives like Made in China
2025, show a desire to lead in the global tech

Exports (in
millions USD)

Main Recipients

arena, focusing on surveillance systems that serve
both its domestic goals and exports to other
nations. This situation increases pressure on
international partnerships, making it difficult for
other governments to adopt these technologies
while maintaining their values and governance
styles. As these issues develop, the potential
abuse of surveillance tools may lead to
diminished trust in global relations and local
political systems. Importantly, the worldwide
export of surveillance technology brings up
crucial ethical and regulatory challenges that go
beyond borders. As new technologies become
essential to national security and economic
strategies, their consequences require a new look
at international governance frameworks that have
not kept up with rapid tech changes. The ethical
concerns of mass surveillance, especially in terms
of data privacy and personal freedoms, test
current regulatory systems. There is a clear need
for international agreements that can effectively
control the use of surveillance technology, setting
boundaries for acceptable uses while protecting
civil liberties. Failure to take action could lead to
a global environment characterized by
technological inequality and unrestrained
authoritarian rule, potentially leading to
instability and conflict. Therefore, actively
working to create global standards for technology
governance is crucial to address the twin dangers
of digital inequity and political oppression linked
to unrestricted surveillance technology exports.

Notable Technologies

United States 1000 Saudi Arabia, UAE Facial recognition, drones
China 1200 Pakistan, Venezuela CCTV monitoring systems, Al
. Surveillance drones,
Russia 300 Belarus, Iran R .
communication interception
. . . . Data analytics, biometric
United Kingdom 450 India, Australia vt
systems
. . Cybersecuri tools,
Israel 500 Brazil, Mexico y r‘ urity
surveillance software

Export of Surveillance Technology by Country (2022)
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Xl REGIONAL PERSPECTIVES:
EUROPEAN UNION

The European Union (EU) is aware of the
challenges that come with the rapid changes in
new technologies. It looks at not just the
economic and security issues but also the ethical
concerns that these advancements bring. As the
EU deals with the ups and downs of tech
competition, especially with big countries like the
United States and China, it aims to be a leader in
setting regulations. One important example is the
General Data Protection Regulation (GDPR),
which shows the EU's dedication to privacy and
data security. This regulation sets an example for
ethical practices in tech management. By taking
charge of regulations for AI and digital platforms,
the EU tries to find a balance between innovation
and social values, making sure that new
technologies respect democratic ideals and
human rights. Therefore, the EU's actions
towards emerging technologies underscore its
influence as a powerful entity striving to establish
standards that extend beyond mere market
efficiency. To gain digital independence, the EU is
also working to reduce its reliance on outside
tech, especially from the U.S. and China. This
strategic shift is clear in its efforts to build a
unified tech landscape that focuses on
self-reliance and  collaborative = European
innovation. Investments in green tech and
support for local tech businesses demonstrate the
EU's emphasis on self-sufficiency as global
competition intensifies, bolstering its economy.
The push for environmental sustainability shows
the EU's awareness of how new technologies
relate to global climate issues. By creating smart
policies, the EU aims to make sure that tech
advancements not only promote economic growth
but also positively impact global sustainability
initiatives, representing a complex strategy for
digital leadership in a swiftly changing global
environment (Behnam Zakeri et al., p. 6114-6114).
At the same time, new technologies bring various
challenges and risks that the EU must closely
monitor. The rapid speed of tech development
creates risks related to  cybersecurity,
misinformation, and the possible rise of
authoritarian  control through tech-driven
surveillance. In light of recent geopolitical

conflicts linked to tech competition, the EU
understands that ethical standards must change
as quickly as technology does to reduce risks.
Spaces for discussion and cooperation are
essential to creating guidelines for the use of
technologies such as Al and biotechnology. As the
EU tackles these diverse challenges, its
commitment to ethical governance and regulatory
leadership strengthens its role as a key player in
the global tech scene, promoting responsible
actions in the quest for innovation (Behnam
Zakeri et al., p. 6114-6114).

12.1 Regulatory Leadership in Technology

In today's digital world, maintaining geopolitical
stability requires a blend of regulatory guidance
and new technology. A key part of this situation is
that countries need to create solid rules to oversee
new technologies like artificial intelligence and
biotechnology. Regulatory guidance goes beyond
just following the rules; it is about influencing the
ethical environment where these technologies
develop. This is critical because technological
growth often happens faster than current
regulations can keep up with, resulting in
significant ethical and social consequences. For
example, without strong oversight, technologies
might maintain biases or violate privacy rights,
which can threaten democratic values and social
unity. Strong regulatory guidance can help lower
these risks by encouraging transparency and
cooperation among affected parties, ensuring that
technological progress benefits everyone instead
of worsening inequalities or geopolitical issues.
Additionally, as countries such as the United
States and China compete for technological
dominance, regulatory frameworks become a key
area for global influence and soft power.
Differences in regulatory methods can provide
competitive advantages and generate conflicts
concerning standards and norms. For instance,
the European Union’s General Data Protection
Regulation (GDPR) has made Europe a leader in
data privacy, influencing how other countries
regulate. However, differing regulatory systems
can lead to fragmentation in the global tech scene,
making international collaboration = more
complicated. This geopolitical competition has
significant effects on global governance, requiring
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multilateral efforts that balance different national
priorities while fostering a shared commitment to
ethical technology use. Thus, regulatory guidance
can either increase or reduce geopolitical
tensions, influencing future technological
partnerships and rivalries (National Intelligence
Council). Finally, looking at the interplay between
regulatory structures and new technologies
requires a serious look at global governance
systems. Given the rapid pace of technological
change, international organizations and alliances
need to adapt to tackle not just regulatory issues
but also ethical questions linked to these
technologies. If they don’t adapt, it could worsen

existing gaps in technology access and capability
across the world. Moreover, as new technologies
such as AI and blockchain disrupt established
power dynamics, countries must actively engage
in discussions to establish norms that ensure
their responsible use. This includes addressing
concerns such as accountability in algorithmic
decision-making and the military use of new
technologies. A united effort towards a consistent
regulatory framework can greatly influence global
discussions about technology, transforming it
from a source of conflict to a platform for
collaborative advancement (National Intelligence
Council).

Regulatory and Governance Metrics by Country
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This chart displays various regulatory and
governance metrics across different countries.
The bar sections represent the Regulatory
Effectiveness Score and Ethical Governance
Index, while the lines indicate the Stakeholder
Collaboration Rate and Preparedness for Al
Regulations. By comparing these metrics,
viewers can assess how each country performs
in regulatory effectiveness and governance.

12.2 Efforts to Reduce Dependence on External
Technologies

As  countries strive  for  technological
independence, they are closely examining their
reliance on external technologies, as this can lead

to strategic vulnerabilities. This shift represents a
larger global situation where dependence on
foreign developments, especially from major
nations like the U.S. and China, raises important
issues related to national security and
sovereignty. Around the world, nations are
working hard to create their own technologies
that increase self-reliance and lessen the dangers
connected to foreign control. Dealing with
competing technologies, countries are solidifying
their tech environments through efforts like the
European Union's focus on digital sovereignty,
which stresses local innovation rather than
outside dependence. By investing in new
technologies,  countries show a strong
commitment to gaining control over important
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tech areas that are vital for keeping their
economic edge and global importance. The tech
advances aimed at decreasing dependencies are
not just about lowering risks; they are also about
taking advantage of unique chances for economic
growth. National plans increasingly prioritize the
development of local skills, fostering a thriving
ecosystem capable of connecting both
domestically and internationally. Technologies
such as artificial intelligence (AI), quantum
computing, and blockchain are key players in this
push, with countries actively promoting their
skills to boost both domestic industries and global
partnerships. For example, Al initiatives are
cutting down on the need for external data
processing systems, while quantum navigation
tools limit reliance on outside signals, making
autonomous systems stronger in unpredictable
situations. "Quantum navigation tools reduce
reliance on external signals, making autonomous
systems more robust in unpredictable
environments." (AZoRobotics). As countries focus

on these technologies, they contribute to not just
national strength but also the building of new
global alliances based on shared tech interests.
Nonetheless, the shift toward technological
self-sufficiency brings ethical and regulatory
issues that countries must address. As they move
toward independence, governments must balance
the need for technological progress with the risk
of unintended negative outcomes, like increasing
inequalities or threatening civil rights. Regulatory
systems need to adapt alongside technological
innovations to stop the potential misuse of new
technologies for oppressive aims or for taking
advantage of vulnerable groups. Furthermore,
pursuing independence may result in competitive
disadvantages if nations fail to effectively
collaborate or share knowledge. Therefore, while
aiming for autonomy, the broader strategy to
lessen reliance on external technologies must
include ethical considerations and international
collaboration to create a balanced technological
ecosystem that promotes both safety and fairness.

O . Budget
Initiative Year Established (in billions USD)
Strengthen domestic
. Manufacturing USA manufacturmg and
United States 2014 reduce  reliance  on 1
Program .
foreign tech  supply
chains
. . . Increase self- sufficiency
China Made in China 2025 2015 in key technology sectors 300
Achieve  technological
European Digital 0021 sovereignty and reduce =0
Union Compass 2030 dependency on non-EU 5
technologies
Atmanirbhar Promote local manu-
India Bharat (Self-Reliant 2020 facturing and innovation 20
India) to reduce import reliance
Growth Enhance.z domestl.c
Japan Strateey 2021 2021 production of semi- 2
&8y conductor technologies

Global Efforts to Reduce Dependence on External Technologies

12.3 Investments in green technology and digital
sovereignty

In the changing digital world, putting a lot of
money into green technology is an important step

for improving national digital independence.
These investments help countries lead in
sustainability and build their own technology. As
a few large companies increasingly influence the
world, reliance on foreign technology can
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threaten economic health and national security,
making this dual focus essential. As noted, “this
textbook aims to engage readers with digital
humanism—a rich landscape of digitalization,
examined as a socioeconomic, sociotechnical, and
cultural process” (Hannes Werthner et al.). By
using green technologies, countries can lessen
their dependence on foreign energy while
encouraging local innovation, which helps create
a self-reliant digital space that supports a nation’s
political independence and freedom. With rising
tensions in global relations, especially between
rival nations, the critical role of digital
independence becomes clear. For example, the
European Union understands that a strong green
technology framework not only helps meet
environmental targets but also serves to lessen
reliance on large foreign tech companies. As
expressed in discussions related to digital policy,
“this manifesto calls for a comprehensive,
consistent digital policy agenda centered on
digital sovereignty, aiming to enhance European
competitiveness and reduce dependence on
foreign technologies” (Axel Voss). By investing in

Global Green

Digital Sovereignty Countries

green technologies, the EU positions itself to
compete with other powers while nurturing
innovation ecosystems that address both
economic and environmental needs, thus
transforming its position in the global political
landscape. The connection between green
technology investments and digital independence
shows a larger trend in shifts of power in the
digital era. Planning for technological
self-sufficiency through sustainable methods
enables countries to effectively navigate the
complex global environment characterized by
competition and mutual reliance. Trends suggest
that those who lead in technology advancements,
especially in renewable energy and digital
frameworks, will change global power dynamics.
Ultimately, linking investments in green
technologies to the goal of digital independence is
not just a policy decision but essential for
maintaining autonomy in a more connected
world. This strategic insight will allow nations to
gain advantages in emerging markets while
reducing risks tied to technology reliance and
global competition.

Focusing

Tech(rllgoiﬁ)iiflirggls)t;nent Initiatives (Number) on Digital Sovereignty
2021 501 150 30
2022 600 200 35
2023 750 250 40

Investments in Green Technology and Digital Sovereignty

Xlll.  REGIONAL PERSPECTIVES: OTHER

REGIONS

The rise of tech hubs in places like India, Israel,
and South Korea shows changes in the global
digital environment. These nations have quickly
embraced new technologies, improving their
status worldwide. For example, India’s growing
tech sector, which focuses on software
development and a digital-first mindset, offers
major chances for economic growth and
partnerships with other nations. Yet, the issue of
unequal access to these technologies can worsen
existing socio-economic gaps. On the other hand,
Israel's emphasis on cybersecurity technology
reflects its strategic plan to use innovations to
strengthen national security and establish global

ties. Thus, while these emerging tech centers
indicate regional strength, they also require
careful analysis of the socio-political issues that
arise with their growth in global affairs, balancing
local benefits with ethical concerns about fair
technology access. African countries present a
different picture in the digital change narrative,
where possibilities for technology growth face
considerable obstacles. Even though internet
access and digital tech usage are improving, they
still lag behind the global average, limiting the
continent's ability to effectively use new
technologies. The African Continental Free Trade
Area (AfCFTA) promises improved economic
prospects through digital means, but its
realization hinges on resolving regulatory and
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infrastructure issues. Furthermore, Africa’s
reliance on foreign technologies shows a key part
of digital colonization, where outside powers
maintain considerable influence over local digital
markets. These aspects indicate that while Africa
is on the verge of a digital rebirth, the decisions
made in policy and governance will ultimately
determine if this growth leads to lasting
development or deeper ties to global structures
controlled by tech-forward nations. In Latin
America, difficulties in implementing and
managing emerging technologies showcase the
challenges of regional integration in a digital
world. The slow adoption of advanced
technologies, affected by economic problems and
political uncertainty, raises doubts about the
region's ability to engage fully in the global digital
economy. Also, weak regulatory systems and
limited public investment can hinder innovation
and lessen potential economic gains. There are
concerns about the power of foreign tech firms,
which often set rules that may conflict with local
interests. As Latin America aims to establish its
role globally, it must develop strategies not just to
improve tech adoption but also to build local
skills and regulatory frameworks that serve its
citizens' needs. Thus, regional collaboration and
sustainable governance will be crucial in
effectively addressing these technology-related
issues.

13.1 Emerging Tech Hubs in India and Israel

The relationship between technology and global
power shows clearly in the new tech hubs of India
and Israel. Both countries have created spaces
that promote innovation, helped by government
support, skilled workers, and active start-up
ecosystems. Projects such as Digital India
demonstrate India's growing digital economy,
aiming to establish it as a global leader in
technology and service outsourcing. On the other
hand, Israel, known as the Start-Up Nation, has
used its special geopolitical situation and military
background to  promote research  and
development in advanced areas like cybersecurity
and artificial intelligence. This approach to
technology is part of a larger geopolitical picture,
where both countries aim to gain influence, build
strategic partnerships, and reduce weaknesses in

a competitive global environment, highlighting
how geography shapes technological skills.
Cultural, historical, and political elements play a
big role in how these tech hubs develop, shaping
their global strategies. For India, a large and
diverse country, making technology inclusive is
essential. Recent discussions have pointed out
that “Al can improve data management and
coordination, supporting India's ambition to be a
developed nation by 2047." AI can help tackle
these by improving data handling and
coordination, supporting India’s vision for a
developed nation by 2047. AI-Driven Decision
Support: Al systems, such as decision support
models, can assess the impacts of policy decisions
(e.g., zoning changes) by simulating various
outcomes. This aids urban planning by providing
insights into environmental and economic
effects." (CivilsDaily).”In contrast, Israel takes a
proactive approach, often guided by national
security needs. The country's strong military
technology growth has led to impactful civilian
uses, allowing Israel to deliver innovative
solutions to world markets while staying ahead.
The ongoing collaboration and funding in these
technology areas demonstrate the important link
between tech skills and national security results
for both nations. The strengths of India's and
Israel’s tech ecosystems represent a larger change
in global power, where emerging tech-driven
economies are challenging established power
dynamics. As both nations become major players
in the global tech market, they are changing
international relations through tech- focused
diplomacy and strategic partnerships. For
example, India and Israel are working together in
fields like cybersecurity, agricultural technology,
and space exploration, fostering shared growth
and innovation (National Intelligence Council).
As new technologies such as AI and blockchain
create fresh economic opportunities, India's and
Israel's flexibility and responsiveness in these
sectors could redefine global market norms. This
shift not only highlights the significance of
technology in shaping national identity, but also
underscores the necessity for a multifaceted
approach to geopolitics, as countries increasingly
gain recognition for their technological
innovations in international relations.
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Country Established

City

I t tin Tech
Number of Startups HVESLIIEHE H SEC

(2023)
India Bangalore Late 1980s 10000 $15 billion
India Hyderabad 2000 7000 $12 billion
Israel Tel Aviv 1990s 6000 $10 billion
Israel Herzliya 2000 3000 $4 billion

13.2 Africa’s Digital Transformation Challenges

African countries, in their pursuit of digital
transformation, encounter numerous challenges
stemming from historical and contemporary
global issues. The concept of digital
neocolonialism encapsulates these challenges, as
external powers wield significant influence over
technology systems and services in Africa. This
creates dependency and limits local control. As
mentioned in (Tyler Stevenson), the mix of tech
progress with past colonial actions worsens issues
related to governance and authority, which
results in unequal economic power. Digital gaps
across Africa, revealing significant differences in
tech access and skills, exacerbate the situation. If
these deep-rooted weaknesses are not tackled,
Africa could stay on the margins of the world
digital economy, depending on outside players
who focus on their own benefits rather than true
sustainable growth. The lack of clear rules to
navigate the complex issues posed by new
technologies is a key part of Africa's digital
transformation challenges. Different groups in
the digital world have competing interests, each
with different ideas about how to manage
technology. As reported in (Badriyya Yusuf),
creating stable data governance rules is very
important to address the regulatory challenges
African countries face. However, the current
efforts to align policies are insufficient, as various

Emerging Tech Hubs in India and Israel

nations follow different paths, potentially leading
to disorganized cross-border tech management.
This chaos allows for external exploitation,
undermining the credibility of African institutions
and hindering the development of a robust
technological future. Strengthening cooperative
regional rules could be crucial as African
countries work to claim their digital
independence while encouraging fair involvement
in the global digital economy. Additionally, the
effects of social and economic gaps in digital
resource access are evident across Africa,
affecting chances for local creativity and business
growth. These existing differences make it
challenging for new tech industries to succeed, as
uneven access to rapid internet, education, and
funding hampers the growth of a competitive tech
economy. This unjust situation can block the
ability of technological improvements to help
entire communities, keeping cycles of poverty and
dependency alive. As new technologies continue
to change global economic frameworks, it is
essential for African countries to develop
inclusive policies that close the digital gap and
empower underserved groups. By focusing on fair
access and supporting local talent, Africa can use
its special status in the digital era to encourage
innovation that is culturally relevant and
economically advantageous.

Internet Penetration = Mobile Connectivity
Country %) %) Challenges
Infrastructure deficits,
Nigeria 50 75 electricity access, regulatory
issues
. High costs of access,
South Africa 62 90 digital divide
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Kenya 43 88
rural areas
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connectivity
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Ghana 48 83 quality, affordability
Regulatory hurdles,
Egypt .
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13.3 Latin America’s Technology Adoption Issues

Examining technology and geopolitics in Latin
America reveals numerous challenges that
impede the region's technological advancement.
Historical inequalities in digital infrastructure
access are a major hurdle for numerous Latin
American countries. Despite the potential of new
technologies to boost economic growth and
enhance public safety, as demonstrated by
Argentina's successful application of Byrnas
innovations, there remain significant challenges
in resource allocation, regulatory frameworks,
and education that require comprehensive
attention. Byrna LATAM's significant progress
demonstrates the region's need for effective,
less-lethal alternatives, highlighting a broader
demand for innovations that have the potential to
transform social dynamics and public policies
across various countries. If these challenges are
not addressed, the full potential of technology in
Latin America may not be reached. Furthermore,
the structures governing technology use in Latin
America often lack the flexibility and vision to
keep up with the fast-paced changes in the digital
landscape. The relationship between different
tech systems in the area shows gaps that worsen
socio-economic inequalities, leading to a scenario
where only a small part of the population benefits
from technological advancements. For example,
the Central Reserve Bank's plan in Peru to create
an instant payment system is praiseworthy, but
the need for systems like PLIN and Yape to work

Africa Digital Transformation Challenges

together underscores the challenges of building a
unified digital approach in a divided regulatory
environment. These efforts point to an urgent
need for well-thought-out policies that focus on
digital equity and inclusivity, allowing greater
access to technology for marginalized groups.
This situation illustrates the geopolitical aspects
of technology use, where regional teamwork and
strategic partnerships are vital for promoting
stability. Finally, the changing technology scene
in Latin America highlights the need for a
forward-thinking approach to reduce the risks of
digital colonization and abuse by authoritarian

regimes. New advancements bring both
opportunities and dangers; emerging
technologies  can  encourage  democratic

participation or increase control by authoritarian
powers, creating a tricky balance in governance.
The region's regulatory measures often fall
behind technological changes, which can lead to
data privacy issues, security risks, and weak
systems to address state- sponsored surveillance.
Hence, creating strong governance models that
include ethical concerns and community
involvement is crucial. A comprehensive
approach to technology use, learning from both
local and global experiences, will greatly help
improve Latin America’s position in the
geopolitical field. This all- encompassing strategy
should align with wider global efforts to develop
cooperative, regulatory, and innovative strategies
in the swiftly changing digital environment.

Internet Penetration Smartphone Penetration Percentage of Population Using

Coniig7 REEEA) Rate (%) Digital Payments (%)
Brazil 78 96 50
Mexico 77 85 36
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Argentina 81 90 60
Colombia 68 75 30
Chile 85 92 45

XIV.  SECTOR-SPECIFIC ANALYSIS:

ARTIFICIAL INTELLIGENCE

Technological progress has continually changed
the geopolitical scene, especially with the rise of
artificial intelligence (AI). AI not only aims to
improve national security but also brings up strict
issues for governance and moral concerns. The
United States recognizes Al's importance as a way
to boost economic growth and military strength.
Research like that in (Gbenga OLOTU et al.)
shows that by putting a lot of money into Al
technologies, the U.S. wants to stay a global
leader against new rivals like China. However,
developing AI comes with ethical challenges,
especially around surveillance and data privacy.
These issues call for strong rules to ensure
responsible AI use, which could help prevent
misuse that may worsen geopolitical tensions and
endanger democratic principles. In international
relations, the competition between the U.S. and
China highlights AI's broader effects on global
power structures. China's strong investment in Al
technologies, noted in the Made in China 2025
plan, reflects its goal to lead in areas important
for future economic and military growth. The
consequences of this focus are not just economic
but also extend to international spying and cyber
operations, where advanced AI can enable new
levels of hidden intelligence gathering. This
rivalry raises alarms about a possible arms race in
Al, similar to what happened with nuclear
weapons during the Cold War. As seen in talks
about global tech governance, the lack of clear
international rules and the risk of AI misuse show
that there is a critical need for countries to work
together and create systems for managing these
technologies fairly and responsibly, reflecting
both past lessons and recent global events. The
impact of AI goes beyond simple rivalry; it also
affects important areas like civil rights and ethical
leadership. Countries using advanced AI might
increase authoritarian control and surveillance,

Technology Adoption Issues in Latin America

which can harm personal freedoms and
democratic values. There is a real concern that Al
could boost government power to manipulate
public opinion and silence opposition. The rise of
nationalism and distrust in globalization, as
observed in regions struggling with public trust,
further complicates the situation, as noted by
Paolo Bellini et al. Given these challenges, it is
essential for countries to have cooperative
discussions and develop strong ethical rules
regarding AI development. By taking these
actions, we can strike a balance that optimizes the
benefits of Al for society, minimizes its risks, and
fosters a climate of respect and trust across
nations.

14.1 Strategic Advantages of Al in Various Sectors

In today's world of international relations, the use
of artificial intelligence (AI) notably changes
power dynamics in many areas. By using Al
abilities, countries can improve their advantages
in  defense, healthcare, and economic
management. For example, Al in defense helps
process data in real-time and provides predictive
analytics, which allows quick decision-making
during combat. In healthcare, Al systems enhance
patient care through predictive models, leading to
greater efficiency and lower costs. According to
Alice Pannier, “Al should make today the most
exciting and creative time to govern.” This shift
highlights AI's strong potential to change
governance and strengthen resilience against
global challenges, contributing to statecraft that
others may want to mimic. Also, including AI in
economic plans can boost productivity and
innovation, impacting a nation's standing in the
world. Industries that embrace AI can optimize
supply chains, improve product development, and
analyze market data faster than ever. The
combination of AI creates a competitive space
where businesses can quickly react to consumer
demands and adjust to market changes that used
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to take a long time to evaluate. Countries must
invest in AI to secure a strong position, as
effective use of these technologies is likely to
shape future economic power. Therefore, the
competition for AI leadership affects not just
national economic strength but also international
alliances and trade relationships, with tech-savvy
countries steering global commerce. Finally, new
technologies like AI are vital in changing
cybersecurity capabilities. As countries depend
more on digital systems, the need for strong
cybersecurity grows significantly. Al can improve

responses can happen, reducing risks from
cyberattacks that threaten national security.
Furthermore, Al-based risk assessments can
foresee and address possible threats early,
enhancing the security of nations on the world
stage. These developments require international
collaboration to create rules that tackle the ethical
and legal issues brought by Al, making sure its
use is responsible and fits broader global goals.
The ability of Al to change key areas underscores
its strategic benefits, prompting a reconsideration
of global power dynamics in the digital era.

the detection of threats and how quickly
. Growth Rate
Sector Advantage Market Size (2023) A —
I i i -
Healthcare mproved fllagnostlF S and $11 billion 44%
personalized medicine
. Algorithmic trading and - o
Finance fraud detection $8 billion 34%
Manufacturing Predictive malntfenance $6 billion 30%
and automation
Enhanced customer
Retail experiences through $5 billion 32%
personalization
. Autonomous vehicles and s o
Transportation traffic management $4 billion 40%

14.2 Role of Al in International Espionage

The mixing of artificial intelligence (AI) with
international spying shows a big change in how
countries use tactics and strategies in the world.
In the past, spying depended on human
intelligence (HUMINT) and old- fashioned
surveillance methods. But now, with AI, these
methods have changed, allowing for better and
quicker intelligence-gathering. Using machine
learning and data analysis, countries can handle
large amounts of data, spotting patterns that
human analysts might miss. AI not only
automates spying tasks but also helps predict the
actions of opponents, changing the strategic
thinking in international relations. This added
use of Al in sensitive spying actions raises
important questions about ethics, legality, and
possible misuse in both intelligence and warfare
(Rosalie L. Tung et al., p. 102195-102195). With

Strategic Advantages of AI Across Sectors

ongoing geopolitical tensions, especially between
major nations like the United States and China,
the role of AI in spying becomes even more
complicated in the race for technological
dominance. The competition for leadership in Al
technologies creates situations where espionage is
not only about gathering intelligence but also
gaining economic and political benefits. Tools
such as facial recognition and natural language
processing have become essential for surveillance,
monitoring potential threats both domestically
and internationally (Hanane Allioui et al., p.
8015-8015). Additionally, sharing Al technologies
between countries brings both chances and
challenges as nations engage in cyber espionage
to get sensitive information or to hinder their
rivals' technological progress. This ongoing
change is reshaping the geopolitical scene,
highlighting the need for regulations to handle
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the ethical issues and risks tied to Al-based
espionage. In summary, the growing reliance on
Al in global espionage calls for a fresh look at
current security systems and strong international
cooperation and governance. While Al has the
potential to make intelligence-gathering easier for
smaller nations and non-state actors, it also raises
the chances of cyber conflicts and misinformation

GLOBAL
TECHNOLOGY

SUMMIT

efforts. To address these issues, we need to
develop global standards and rules that
encourage transparency and responsibility in the
use of Al for intelligence work. By promoting
discussions among nations, all parties can work to
lessen the disruptive impacts of AI on global
security while also using its transformative power
for national defense and intelligence operations.
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of Technology

Image 3. 2022 Global Technology Summit: Geopolitics of Technology

14.3 Ethical Dilemmas Surrounding Al

The rapid spread of artificial intelligence (AI) into
many areas of society creates a complicated set of
ethical issues that need careful thought. As new
technologies change how countries and
non-governmental groups interact, Al’s ability to
improve efficiency while also increasing
surveillance raises tensions regarding civil rights
and privacy. The blend of AI technology with
global governance presents serious challenges,
especially as authoritarian governments use Al
for social control. The ethical issue is clear: while
advancements can improve national security, they
can also hurt democratic freedoms. This situation
highlights the need for detailed frameworks that
support innovation and protect democratic values
and human rights, emphasizing that it is essential
to assess Al responses instead of just trusting the
technology blindly "When interacting with an Al,
avoid overly broad or vague questions. The Al

works best when you give it clear, specific
prompts. Al systems may reflect bias, or generate
text that seems right but has errors. Just because
the content came from an AI doesn’t mean it’s
necessarily accurate. Reviewing AI responses
rather than blindly trusting the technology is
critical." (Dummies.com). Additionally, the
economic effects of Al bring up ethical concerns
about equality and access. Al's powerful potential
could exacerbate current inequalities, particularly
between technologically advanced countries and
those lagging behind in digital infrastructure.
Discussions around Al progress often ignore the
inputs of marginalized groups, continuing cycles
of exclusion and unfairness. In this light, the
ethical duty goes beyond just advancing
technology; it includes a moral obligation to make
AT technologies accessible to everyone. Tackling
these issues demands a combined effort from
global organizations to create policies that
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promote fairness in technological access. These
policies should focus on inclusive practices and
fair economic chances, as the effects of AI will
inevitably influence global power relations and
reflect the geopolitical themes of the digital age.
Finally, the regulatory and governance issues that
come with using Al require a multi-disciplinary
approach to ethics and international law. Existing
frameworks find it challenging to deal with the
complex ethical questions raised by quickly
changing technologies, leading to regulatory gaps
that jeopardize accountability. Governments and
businesses need to engage in open discussions
about Al ethics to develop thorough policies that
tackle these new challenges. The complexities of
Al in modern warfare, cybersecurity, and
surveillance call for strong international
agreements and norms to prevent misuse and
ensure responsible use. By building a culture of
ethical innovation, society can harness AI’s
abilities while reducing its risks, ultimately
creating a global environment that supports peace
and cooperation in a more interconnected world
(Broeders et al.).

XV.  SECTOR-SPECIFIC ANALYSIS:

QUANTUM COMPUTING

The power of quantum computing shows its rising
significance in global politics, especially as
countries compete for tech leadership. By using
quantum mechanics, governments and businesses
expect big gains in computing strength, making
current encryption techniques outdated and
changing the basics of cybersecurity. This change
calls for strategic adjustment among nations,
affecting national security and economic strength.
The push for quantum supremacy, where one
country has superior quantum computing skills,
is increasing tensions, particularly between the
U.S. and China. This competition resembles
previous technological competitions, as quantum
computing emerges as a new frontier, shaping the
current power landscape and international
relations (Dustin Carmack). The effects reach
beyond individual national goals, possibly
altering global governance as nations deal with
this new tech challenge. As quantum computing
evolves, the effects on international cooperation

and rivalry grow complex. Attempts to create
global standards and shared rules for quantum
technologies are inconsistent, worsening existing
geopolitical conflicts. Nations in the quantum
race understand that strategic benefits come from
tech advancements and forming partnerships.
Joint projects might arise, similar to previous
collaborations in areas like space exploration;
however, the competitive nature of this tech field
may lead to fragmentation and unilateral military
actions. The appeal of quantum computing for
enhanced data handling and simulation
complicates matters further, raising ethical
concerns about its use in warfare and monitoring.
This mix of collaboration and competition creates
a tricky situation that requires careful
management (Dustin Carmack), where countries
must handle risks while pushing for quantum
advancements. In terms of cybersecurity, the
risks of quantum computing are particularly
evident, as its potential can disrupt current
information  security systems. Established
cryptographic methods that secure most of
today’s communications face threats from
powerful quantum algorithms, leading to urgent
calls for new quantum-resistant encryption. This
scenario raises not just technical challenges but
also geopolitical worries about tech reliance and
vulnerabilities among nations. The ability to
break into sensitive data could shift the balance in
international spying and conventional warfare,
changing the nature of security alliances and
deterrence strategies. For countries falling behind
in quantum tech, the risk of a significant security
gap grows, reinforcing uneven power dynamics in
a tech-driven global order. If nations do not take
proactive steps to create strong cybersecurity
defenses, they risk facing instability amid new
quantum threats (Dustin Carmack).

151 Disruption of Global
Cybersecurity

Encryption and

The impact of rapid technological advancements
on global encryption and cybersecurity is crucial,
particularly in this era of increased digital
connectivity. As influential groups hurry to show
their tech strength, we see disruptions not only in
markets but also in international relations. A key
issue is the emergence of quantum computing,

Power, Pixels and Politics: The Geopolitics of Emerging Technologies in the Digital Age

Volume 25 | Issue 2 | Compilation 1.0

(© 2025 Great Britain Journals Press



which threatens current encryption methods. As
old security approaches struggle against quantum
systems, a new competition starts where
countries rush to create quantum-resistant
encryption. Given these changes, researchers like
Shull and Hilt point out that ecritical
infrastructure is increasingly at risk from
advanced cyberattacks, which show the trust
issues between nations and the urgent need for a
robust global cyber governance system (Aaron
Shull et al.). These pressures put national security
in danger and highlight the importance of
international collaboration and regulation. The
mixed environment of Internet of Things (IoT)
devices and cybersecurity rules further
complicates the situation, exposing serious
weaknesses in today's networks. With devices
connecting wirelessly, the lack of distinct
regulatory guidelines leads to confusing
jurisdiction issues, increasing the chances of data
leaks and unauthorized access. The claim that
“traditional networks with a defined perimeter

are easier to defend than perimeter-less
distributed cloud networks” captures the
necessary shift caused by quick digital
changes."Traditional networks with a defined
perimeter are easier to defend than
perimeter-less  distributed cloud networks.

Today’s networks commonly employ zero trust

models that assume you trust nothing and verify
everything. Zero trust bases security on identity
not perimeter and restricts any lateral network
movement." (Keysight). This context favors zero
trust models, emphasizing strict verification
processes over earlier assumptions of inherent
trust. These changes show a growing
understanding that effective cybersecurity
solutions must evolve along with technology to
address risks properly. The global aspects of these
new tech threats stem from a complex network of
competing interests, creating an environment
prone to tension and instability. The race among
countries for tech leadership not only drives
innovation but also leads to significant
consequences for worldwide cybersecurity
guidelines. The rise of cyber warfare tactics adds
more urgency, as state-sponsored attacks
increasingly focus on critical infrastructure,
changing the traditional boundaries of warfare.
Experts in cybersecurity state that as countries
expand their cyber offensive abilities, there is a
crucial need for unified international strategies.
This situation emphasizes a larger trend where
cybersecurity is not just a technical issue but also
a growing area for geopolitical strategies,
requiring comprehensive tactics and frameworks
that go beyond national borders and enhance
collective strength against common threats.

Year  Total Breaches Records Exposed (sloiiﬁfolir?;};) Major Incidents
2021 900 22300000 424 Colonial Pipeline,
Facebook Data Leak
2022 1200 26800000 4.35 Uber, LastPass
2023 1500 30500000 4.45 Microsoft, GoDaddy

Global Cybersecurity Breaches and their Impact (2021-2023)

15.2 Quantum Supremacy and National Power
Dynamics

The complicated link between quantum
supremacy and national power is growing more
important in today’s global politics. As countries
compete for technological leadership, the use of
quantum computing is expected to not only
impact current industries but also change

national security views. The rise of quantum
technology could lead to major advancements in
areas like pharmaceuticals, materials science, and
information security. A recent report stated,
"Quantum computing will change
pharmaceuticals, healthcare and longevity, and
material science with new types of materials. The
uses are almost endless.” These potential
highlights the socio-economic effects connected
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to national investment in technology and
international partnerships, especially between
major players like the United States and China,
with both seeing quantum computing as a key
tool for gaining influence globally. Importantly,
the race for quantum supremacy fits into a larger
geopolitical story marked by rising tensions and
rivalry. The United States has urgently increased
its funding for quantum projects after noticing
China’s efforts to incorporate advanced
computing into its Belt and Road Initiative, which
poses a silent challenge to Western dominance.
Experts are asking whether quantum computing
is the next big market chance. Investors believe
so, showing the financial importance linked to
acquiring and controlling this technology. As a
result, national governments must balance a mix
of economic, regulatory, and ethical issues while
dealing with the new risks that quantum
technology brings. Nations should not ignore the
impact of quantum tech on military plans,
surveillance systems, and propaganda, as it
strengthens national security. Moreover, the rise
of quantum computing is changing the limits of
global power structures. As nations speed up their
efforts to gain quantum skills, the consequences
are not just about economic rivalry; they also

involve issues of sovereignty, security, and
governance ethics. The ability of quantum
technology to improve encryption systems,

potentially bolstering or threatening national
security, is a key aspect of these changes. Overall,
moving toward a quantum-focused world helps
countries that can effectively use this tech while
sidelining those that can't adapt quickly. This
changing environment calls for a reassessment of
international partnerships and power dynamics,
pushing involved parties to work together on
governance strategies that tackle the ethical
concerns of technology use while protecting
essential national interests in this fast-evolving
geopolitical landscape.

15.3 International Collaborations in Quantum
Research

The connection between international teamwork
in quantum research and bigger geopolitical
issues is becoming more important in the digital
era. As countries see the big changes that

quantum technologies can bring in fields like
encryption, computing, and communication,
forming strategic partnerships is key to staying
competitive. The ongoing competition between
major nations, especially the United States and
China, shows how urgent these collaborations are.
By sharing resources, knowledge, and
infrastructure, countries can boost their joint
abilities in quantum research and lessen the
threats that come with technology control and
spying. These partnerships also encourage global
innovation, creating spaces where important
scientific advances can happen together and
reducing the chances of conflicts caused by
differences in technology. Working together on
international projects in quantum research is also
crucial for shaping global standards and ethical
guidelines for new technologies. As pointed out in
talks about the so-called quantum divide among
countries (Gercek et al.), differences in access to
funding and resources for quantum research can
create major geopolitical issues. By launching
inclusive research projects that go beyond
borders, countries can collaborate to ensure fair
access to quantum technologies. These joint
efforts can promote knowledge sharing that not
only makes technology accessible to more people
but also builds trust and understanding among
nations. This is crucial in a world where the
pursuit of technological superiority can become a
one-sided game, potentially escalating tensions
and competition. Therefore, building
international partnerships in quantum research
helps counter potential conflicts that come from
technology rivalry. Lastly, cooperation is key for
tackling the ethical and regulatory challenges that
quantum technologies present. Advancements in
quantum computing raise significant concerns
about cybersecurity, particularly in relation to
encryption standards and data privacy. Through
cooperative initiatives, international
organizations can create strong regulatory
guidelines for the use of quantum technologies
across different countries. Cyber diplomacy
becomes a vital part of this discussion, as
countries need to handle the technical details of
quantum advancements as well as the
implications for both cybersecurity and national
security. Recent studies on cyber diplomacy
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highlight that a positive multi- stakeholder
approach, involving academia, industry, and
governments, is essential to responsibly deal with
the challenges of new technologies (Radanliev et
al.). Hence, international collaborations in
quantum research not only drive technological
advancement but also foster a cooperative
response to shared global issues.

XVI.  SECTOR-SPECIFIC ANALYSIS:
BLOCKCHAIN AND
CRYPTOCURRENCIES
The rise of blockchain technology and

cryptocurrencies has significantly changed the
global situation, challenged old economic ideas
and increased geopolitical tensions. By allowing
decentralized finance, these technologies give
countries and individuals new ways to conduct
transactions without relying on centralized
financial institutions, which often act as
extensions of state power and economic growth.
For example, countries facing strict economic
sanctions, like Iran and Venezuela, are turning to
cryptocurrencies to avoid these limitations,
effectively altering their economic plans in
response to international pressure. This trend
directly challenges the dominance of established
economic powers, especially the United States,
which has traditionally used its financial system
to exert global influence.  Therefore,
comprehending the intersection of blockchain
technology and geopolitical strategies is crucial,
given the dual nature of decentralized currencies
in the evolving landscape of international
relations. Moreover, the growth of blockchain
solutions is reshaping the ideas of transparency
and trust in governance. The fundamental traits
of blockchain—transparency, immutability, and
decentralization—allow  civil  society and
marginalized groups to combat deep-rooted
corruption in authoritarian governments. For
instance, countries using blockchain for land
registration or public contracts have seen notable
decreases in corruption, increasing accountability
and promoting economic development in
disadvantaged regions. This change opens up new
possibilities for resisting oppressive regimes,
encouraging a culture where citizen involvement

is essential. However, as nations deal with the
disruptive effects of blockchain technology, they
must find ways to create regulatory frameworks
that do not hinder innovation or allow for
authoritarian exploitation. Blockchain's capacity
to foster transparency and empower communities
provides a crucial viewpoint for examining the
new geopolitical landscape these technologies
have shaped. Finally, as countries recognize the
need to adapt to the digital currency movement
while maintaining control over monetary policy,
they should consider the concept of Central Bank
Digital Currencies (CBDCs). CBDCs function as a
practical tool for national governments to
leverage technological progress to maintain
monetary sovereignty, thereby reducing the risks
associated with decentralized cryptocurrencies.
By introducing a digital version of their national
currency, central banks can not only contend with
private cryptocurrencies but also improve the
efficiency of payment systems and enhance
financial inclusion. Additionally, by facilitating
smoother cross-border transactions, CBDCs can
enhance geopolitical relationships and foster
economic partnerships. The strategic role of
CBDCs within the broader blockchain context
highlights their importance in the ongoing power
dynamics among major economic nations. The
geopolitical consequences of this change require
careful examination as countries navigate the
world of digital currencies and strive to use them
for both security and influence on the
international stage.

16.1 Cryptocurrencies and Economic Sanctions

The emergence of cryptocurrencies has
transformed the financial landscape, presenting
both opportunities and challenges in relation to
economic sanctions. While standard financial
systems have ways to enforce these sanctions, the
decentralized aspect of cryptocurrencies makes
this harder. For instance, countries such as
Russia have turned to digital currencies to lessen
the effects of Western sanctions due to
geopolitical tensions, especially after the invasion
of Ukraine (Alexandra Heidsiek). The ability to
transfer assets outside regular banking routes
enables sanctioned nations to avoid economic
restrictions. This situation indicates a pressing
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need for governments to change their tactics in
imposing and defending against these sanctions,
as cryptocurrencies provide alternative financial
routes that challenge traditional state authority
and the effectiveness of geopolitical power. The
use of cryptocurrencies by sanctioned countries
raises significant questions about the regulations

pertaining to digital finance. Sanctioned
governments  utilize  cryptocurrencies  to
strengthen  their = economies,  essentially

questioning the current financial system (Megan
Moore). The effects of this extend beyond mere
financial activities; they impact global power and
economic relations. As these countries gain access
to blockchain technology, they improve their
ability to conduct trade that bypasses punitive
actions. Finally, policymakers must consider
blockchain's importance in politics and
international relations as well as financial
transactions. The growing complexity of these

technologies calls for a reassessment of current
regulatory methods and international cooperation

in enforcement against the backdrop of shifting
geopolitical strategies. In conclusion, the
relationship between cryptocurrencies and
economic sanctions clearly shows the challenges
present in today’s geopolitical interactions.
Nations increasingly question the concept of state
authority and governance as they utilize new
technologies to contest existing economic
barriers. The capacity of sanctioned nations to use
cryptocurrencies weakens traditional diplomatic
solutions, thereby altering the landscape of global
relations. The effects are serious: as the
geopolitical environment evolves with
technological progress, a unified global solution is
urgently needed to address the issues raised by
the growing use of cryptocurrencies to evade
economic  sanctions. Only through joint
regulatory actions and innovative policy

approaches can the international community
successfully manage this new area of economic
exchange.

Global Crypto Market Countries Under =~ Number of Crypto Users
Cap (USD Billion) Economic Sanctions (Million)
2020 130 23 50
2021 2 65
2022 850 30 300
2023 1 70
2024 1 8o

Cryptocurrency Market Data and Economic Sanctions Impact

16.2 Blockchains Role in Transparency and
Corruption

In a time when people trust institutions less, the
need for new ways to improve transparency and
reduce corruption is very important. People are
increasingly utilizing new technologies to address
these issues, with blockchain emerging as a
pioneer in promoting accountability in various
domains. By offering a decentralized and
unchangeable ledger for transactions, blockchain
lets all parties see and confirm actions in real
time, which helps build trust and transparency.
Research underscores this potential, with one
study asserting that Blockchain technology can
enhance transparency and reduce corruption by
providing a secure, decentralized, and

unchangeable transaction record. "Blockchain
technology has the potential to increase
transparency and reduce corruption by providing
a secure, decentralized, and immutable ledger for
transactions." (David Yermack). Additionally,
blockchain’s capability to create a clear audit trail
lessens chances for illegal activities, making it a
key tool in the battle against corruption in both
public and private sectors. Corruption damages
social trust and economic health, especially in less
developed or developing nations where
government monitoring might not be reliable.
Blockchain technology can revolutionize the
approach to address these enduring problems. By
digitizing records and making them secure yet
simple to access, blockchain brings a new level of
oversight to financial dealings and public
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spending. Numerous pilot projects have
demonstrated its efficacy, such as the
implementation of blockchain in land registries,
which has effectively reduced fraudulent claims
and conflicts. By ensuring clear and wise
distribution of resources, blockchain not only
enhances governance but also contributes to
economic strength. This ability for real-time
tracking and checking makes blockchain an
essential partner in efforts to uphold human
rights and reinforce the rule of law in countries
struggling with corruption. Even with the strong
potential that blockchain presents, there are still
challenges to putting it into practice. Major
obstacles include access to technology, varying
regulations, and the need for broad support from
all stakeholders to encourage blockchain
adoption. The decentralized features of
blockchain technology complicate the application
of traditional regulatory methods, leading to
ongoing debates on governance issues.
Policymakers and technology experts need to
work together to tackle these issues, creating
environments where blockchain can succeed.
Additionally, we need to establish clear
frameworks that integrate ethical considerations
with technological advancements, fostering
sustainability and responsibility. In dealing with
this complex environment, cooperation among
governments, businesses, and community groups
will be vital to unleashing blockchain’s complete
potential for improving transparency and fighting
corruption in this changing digital world.

16.3 Central Bank Digital Currencies (CBDCs)
Implications

The growth of Central Bank Digital Currencies
(CBDCs) offers a new and changing path in the
global political scene, challenging old ideas about
money and national authority. As central banks
around the world think about creating CBDCs,
their goal is to strengthen economic stability and
improve state oversight of money systems. This
effort is especially important given the changing
global monetary order, where countries like China
are pushing the digital yuan to gain financial
power and challenge Western dominance in
digital finance. The rollout of CBDCs can provide
countries a new tool to fight illegal financial

activities, helping them to improve their
regulatory systems and tackle worries about
financial safety. Additionally, these digital
currencies could serve as tools of state capitalism,
encouraging partnerships between governments
and financial institutions, as seen in the cases of
the digital yuan and digital ruble, which aim at a
range of domestic and international goals
(Roxana Ehlke et al.). The effects of CBDCs go
further than just financial changes, significantly
altering global power structures. Unlike
cryptocurrencies that often work without
government control, CBDCs allow states to track
transactions and exert strong control over
economic activities. This ability raises big
concerns about surveillance and privacy, as
state-supported initiatives in digital currencies
could create environments ripe for digital
authoritarianism. From a geopolitical viewpoint,
countries might use CBDCs to reinforce
sanctions, steer economic behaviors, or weaken
opposing nations by cutting off their access to
financial services. As various countries face the
risk of destabilizing established currencies and
new non-state players, strategically using CBDCs
might become a key tool for asserting national
power and maintaining economic independence
in a time of rising technological competition (p.
1-1). The rollout of CBDCs further complicates the
international economic scene by introducing
more layers of competition and collaboration
among nations. The benefits these currencies
offer may shape international economic relations
as countries strive to create their own digital
currencies. To gain an edge in the changing
digital financial landscape, nations might form
alliances or partnerships focused on CBDC
technology, sharing knowledge and competing for
influence in the global economy. Moreover, the
widespread use of CBDCs could create a split
financial system where different digital currencies
become embedded in rival geopolitical groups.
This situation might lead to increased tensions,
prompting a reassessment of global monetary
policies and the need for cooperative strategies to
manage the challenges of integrating digital
currencies into the world economy (Roxana Ehlke
et al.).
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XVII. SECTOR-SPECIFIC ANALYSIS: SPACE
TECHNOLOGY

Space  technology is transforming the
understanding of power and security in today's
global politics. Investments from national
governments, especially the U.S. and China, show
that space is not only for exploration but also a

critical area for gaining global influence.
Countries like China are launching many
missions  through their ambitious space

programs, while the U.S. is taking steps to keep
its leading position in space. This competitive
environment grows as both nations strive for
advantages in satellite communications and
surveillance technology, which are vital for
national security and geopolitical information.
These technological efforts illustrate how science
and national interests connect, making space
technology an important tool for shaping
international relations and regional stability in an
age where technology impacts reach far across
borders. New technologies in the space sector also
have important effects on economic interests and
resource management. As asteroid mining and
business opportunities in low Earth orbit become
more viable, new economic chances emerge that
could change global resource distribution and
trade. Companies like SpaceX are leading this
change, challenging conventional government-led
space projects and creating new paths for private
sector participation. The geopolitical situation is
poised for change as countries must deal with
new laws and frameworks governing resource
extraction in space. The idea of space ownership
is changing, requiring international agreements
on usage rights and ethical issues regarding space
resource use. This change not only increases
competition among countries with space
capabilities but also brings up concerns about fair
access to space's advantages, sparking discussions
about global inequality amid rapid technological
progress. The military use of space is another
important area in the discussion of space
technology and international relations. With the
formation of the U.S. Space Force and similar
actions in China, the competition for military
capabilities beyond Earth’s atmosphere is
becoming more visible. This new area of warfare
presents unique challenges, as the complex

nature of space operations mixes with traditional
military tactics, complicating existing security
issues. As technologies move forward, deterrence
strategies must also change to consider threats
from space, like satellite warfare and anti-satellite
weapons, which could interfere with crucial
communication and navigation services. In this
environment, international regulations and
cooperative agreements are essential to prevent
conflicts and support stability. Recognizing the
strategic value of space technology is crucial for
understanding its role within the larger
geopolitical story, emphasizing the urgent need
for proactive strategies to tackle challenges
specific to this area.

171 Resurgence of the Space Race Among
Nations

In a time of rapid technology growth, there is new
interest in exploring space, which has become a
major issue in global power politics. This new
space race is not just about learning and
discovery; it involves competition for power and
influence, especially among the United States,
China, and Russia. Countries now see space as a
key area for national security and essential
resources. Studies indicate that the military use of
space and improvements in satellite technologies
are changing how countries interact, as they try to
dominate in areas like satellite communication,
spying, and military presence (Hannes Werthner
et al.). This mix of technology and global strategy
shows how vital outer space is in today’s power
struggles. In this renewed race, private companies
play an increasing role, linking business goals
with government plans. Firms such as SpaceX
and Blue Origin represent a shift in which private
innovation supports national space efforts,
changing the traditional focus on state-led space
programs. These private companies often align
with government aims, blending economic goals
with strategic needs, highlighting space as a new
economic  region. The competition for
technological leadership in space operations not
only reflects national goals but also raises ethical
issues around the commercialization and control
of space resources. Recent discussions emphasize
that equitable access to space technology and
addressing regulations are essential for a
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collaborative global approach that reduces
conflict (US Department of State & IE
University). This complex relationship between
national goals and private advancements in space
technology raises crucial questions about how to
manage and sustain outer space. Furthermore,
the new space race tests whether countries will
cooperate or conflict in today's tech-driven
political arena. The intense focus on strategic
interests can overshadow opportunities for joint
exploration, which might enhance global stability
and scientific progress. Countries engaging in
aggressive actions, driven by the desire for

control, risk creating more tensions and a divided
geopolitical landscape. This situation highlights
the challenges of regulating new technologies
amid rapid global changes. As countries compete
for leadership in space, there is an urgent need for
broad multilateral agreements to tackle the issues
raised by competition while encouraging

collaboration and ethical practices. Ultimately,
the future of space geopolitics depends on finding
a balance between ambition and diplomacy,
turning the motivations of the space race into
chances for cooperation and shared growth.

Budget (Billion Milestones
Launches USD) Key Programs Achieved
Artemis, Mars
. Perseverance, James
United States 73 25.6 Webb Space 5
Telescope
Tianwen-1, Chang'e
China 62 11.2 5, Tiangong 4
Space
Station
. Soyuz, Luna 25,
Russia 19 5.1 Vostok 2 2
. Chandrayaan-2,
India 9 2.5 Gaganyaan 3
United Arab 06 Hope Mars Mission, 5
Emirates 3 ’ Rashid Rover

172 Militarization of Space and Geopolitical
Implications

The growing dependence on space for military
strategic aims marks a new phase in global affairs,
as countries seek ways to show strength beyond
their land borders. This outer space environment
has become a main area for geopolitical disputes,
with nations pouring resources into many
technologies, from satellites to missile defense
systems. As these technological advancements
contribute to national security, they also influence
the ways in which countries collaborate or engage
in conflict. A central issue at hand is the
understanding that space is not just a space for
science but may also be a place for military
conflict. One analysis points out that the
militarization of space is a complicated issue

Space Race Developments by Country (2020-2023)

involving various technological, strategic, and
diplomatic factors. "The militarization of space is
a complex and multifaceted issue that involves a
range of technological, strategic, and diplomatic
considerations. As space becomes increasingly
important for national security, the risk of conflict
in space also grows." (John J. Hamre). Therefore,
it is crucial to fully understand these changes in
order to see the larger effects on global power
dynamics and international relations, as countries
compete to gain key advantages in space. In the
past, major advances have shaped political
scenarios, influencing how states interact and the
results of those interactions. The militarization of
space mirrors this historical trend, akin to earlier
technological breakthroughs that transformed
warfare and international relations, such as the
introduction of nuclear power during the Cold
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War. Today’s setting features heightened
competition to create space technologies,
signifying that old rivalries are spreading into this
newly contested area. As countries see
opportunities for offensive and defensive actions
in space, the stakes have risen, leading to a new
arms race echoing Cold War-era politics. The
need for international rules becomes clear as the
chances for conflict increase, especially when
opposing forces develop anti-satellite weaponry
and other dangers. These advancements pose not
only risks to national integrity but also affect
international security frameworks, challenging
long-standing diplomatic standards in a more
multipolar world. The geopolitical effects of
militarizing space go beyond immediate national
security worries, impacting global economies and
alliances. Nations with advanced space
capabilities gain power over developing countries,
growing their influence and creating uneven
dependencies. At the same time, the growth of
space technologies raises serious ethical
questions, especially regarding surveillance,
privacy, and the dual use of many technologies.
Strong international laws are necessary to not
only regulate space use but also address the
numerous risks  associated with  these
advancements. Not establishing a unified strategy
could lead to rising tensions and conflicting
interests among global players, potentially
resulting in negative consequences. Thus, as
nations explore this new domain, it is vital that
cooperative spirit guides discussions about space
policies and governance to lessen conflict and
encourage joint progress.

173 Legal and Ethical
Exploration

Concerns in Space

In the changing world of space exploration, the
question of legality is becoming more important
as countries make territorial claims and seek to
mine resources. The United Nations Outer Space
Treaty from 1967 says that outer space belongs to
all people, but disputes over resource extraction
create major legal issues. For example, countries
like the United States and China are actively
looking to mine celestial bodies, leading to ethical
questions about the ownership and exploitation of
resources that seem to have no owner. Current

laws do not handle these problems well, raising
worries about sovereignty and the chance of
conflict between nations and private companies
involved in space activities. To ensure fair access
and reduce the risk of territorial militarization
and conflict in outer space, regulations need to
adapt to handle the complexities of interplanetary
resources. The ethical issues related to artificial
intelligence (AI) and other new technologies in
space exploration add more complexity to the
discussion. The aerospace industry needs to
carefully investigate the moral implications of
using autonomous technologies, particularly
when it comes to navigation decisions, human
safety, and potential weapon use. For instance,
developing systems capable of operating
spacecraft without human input prompts ethical
questions  about accountability and the
appropriate level of machine decision-making.
The lack of global agreement on ethical standards
and governance, which is necessary to ensure that
space technology grows in ways that respect
human rights and moral values, exacerbates these
issues (National Intelligence Council). Therefore,
it is crucial to engage in ethical discussions on
technology with global stakeholders, highlighting
the need for binding agreements to manage these
advancements in space. Furthermore, the
complex link between technological advancement
and international law in space highlights even
more ethical challenges. As private companies
increasingly engage in space exploration, the clear
lines between government authority and
corporate duty become less distinct, leading to
new governance challenges. The rise of private
players might result in profit-focused activities
that ignore the needs of global communities,
causing an uneven distribution of benefits from
space resources (National Intelligence Council).
This could lead to a form of digital colonization,
where wealthy countries and corporations
dominate celestial resources, worsening existing
inequalities on Earth (National Intelligence
Council). Achieving a balanced approach requires
creating strong international legal frameworks
that consider both commercial and humanitarian
issues, ensuring that progress in space technology
benefits all people instead of just a few elites.
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XVIIl. GEOPOLITICAL IMPLICATIONS:
SHIFTS IN GLOBAL POWER DYNAMICS

The changing role of new technologies is
reshaping global power and pushing countries to
rethink their strategies. Advancements in
artificial intelligence and biotechnology are
challenging old power structures. History shows
that technological changes have led to significant
power shifts, like during the Industrial Revolution
when innovations led to quick economic and
military growth in Western nations. Today, the
competition for technological leadership,
particularly between the United States and China,
emphasizes the need to grasp how technology
impacts national power and influence in our
digital world. This new situation requires careful
study of the strategic benefits these technologies
provide to understand their effects on
international relations and global governance.
Additionally, the rise of non-state actors like
major tech companies adds complexity to
geopolitics. People view firms like Google and
Alibaba not only as businesses, but also as
significant players in international affairs,
leveraging their innovations to shape economic
policies and national security. Their extensive
reach and resources can surpass those of many
countries, challenging traditional ideas of
sovereignty and governance. This change suggests
that countries must rethink their diplomatic
strategies, considering the effects of a digital
economy that crosses borders and affects
standard diplomatic practices. The mix of
technology and global power highlights the need
for states to come up with new ways to engage in
diplomacy and cooperation, ensuring they remain
relevant amidst rapid technological change
(National Intelligence Council). Furthermore, to
maintain global stability, we must address the
serious ethical and regulatory issues these
changes bring. The spread of advanced
technologies poses significant risks, such as
cybersecurity issues, misuse of surveillance, and
increased economic inequality. Governments may
use authoritarian approaches to control citizens
through technology, which can weaken
democratic principles and stability. This scenario
highlights the need for strong international
governance frameworks to effectively oversee the

growth and use of new technologies, addressing
not just security issues but also the ethical
challenges associated with technological progress
(National Intelligence Council). As the digital
landscape evolves, finding a balanced approach to
technological development  that  merges
innovation with ethical practices will be crucial
for navigating the complex global situation.

181 Redefining Global Hierarchies
Technology

through

The rapid pace of technology change is changing
how global power works, indicating a shift in not
just abilities but also political influence. New
technologies like artificial intelligence (AI),
quantum computing, and blockchain offer new
strategic tools that change traditional power
structures, often benefiting countries with
stronger tech resources. For example, the
competition between the United States and China
illustrates this change, with both countries aiming
to use technology for national security and
economic strength. This competition shows a
move away from simple ideas of power based only
on military strength; it highlights the role of
technology in forming soft power and global
influence. Recent studies suggest that the ongoing
changes in internet governance will affect this
relationship (Giovanni De Gregorio et al., p.
68-87), stressing the need for a deeper
understanding of how these technologies
influence global strategies and organizations. The
effects of this tech competition are clear not only
at the government level but also within societies,
where gaps in access to technology worsen
existing inequalities. Areas and countries without
the necessary infrastructure and resources to use
advanced technologies might find themselves
excluded from important global discussions. This
has led to a kind of digital colonialism, where
technological power equals control over
economic, social, and political spaces. The rise of
authoritarian governments using technology for
surveillance and control adds to this issue, posing
threats to democratic values and individual
rights. As highlighted in talks about this digital
evolution, it's crucial to examine how new
technologies are changing global hierarchies,
creating a political landscape where access to
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technology determines power and sway. Looking
forward, the link between technology and global
politics presents both chances and obstacles that
require active global governance. The disjointed
nature of internet governance and different
regulatory methods points to a pressing need for
collaborative systems that deal with the ethical
and strategic effects of new technologies. Possible
future scenarios might swing between enhancing
global teamwork or sparking tech-related
conflicts that raise geopolitical tensions. Ethical
issues about data privacy, security, and fair access
must be at the forefront of policy talks, as
ignoring these concerns could lead to a troubling
future marked by technological divides.
Therefore, it is crucial for policymakers to focus
on creating norms and frameworks that make
sure new technologies act as tools for global peace
rather than sources of discord, ultimately
reshaping the global power structure into a more
just system.

182 Decline of Traditional Industries

As the digital world changes, old industries are
facing huge problems because of new
technologies. The rise of automation, artificial
intelligence, and big data has made many
traditional methods outdated, causing a major
shift in job markets and economies. This change
has created a strong need for companies to adapt,
or they might disappear; indeed, as mentioned,
“vertical industries and enterprises are
undertaking Industry 4.0 initiatives mainly to
save money and to be more competitive by
making things better, faster & cheaper.”.
Traditional industries often find themselves in a
tough position: they must either spend money on
new technology or deal with the ongoing
pressures of becoming outdated and competing in
the market. The decline of traditional industries is
not solely due to technological advancements; it
also reflects the evolving consumer habits and
interests. Industries that rely on traditional
methods are facing disruption as digital
experiences gain importance. For example, the
entertainment industry has shifted to a digital
model, forcing traditional media to change or risk
going out of business. This has also impacted
local economies that depend on manufacturing

and agriculture, as the move to automated
processes reduces the need for workers. The
shrinking market share of traditional companies
contributes to wider economic inequality, with
areas that do not adapt facing higher
unemployment and social issues. The growth of
digital industries highlights the need for
strategies focusing on innovation and retraining
workers  (National Intelligence  Council).
Additionally, the global effects of this decline are
significant, as countries try to change their roles
in a digital world economy. Power is shifting from
old industries, especially manufacturing, to
sectors focused on technology and innovation.
Countries that delayed embracing technology
often struggled with economic weakness, unable
to keep their previous power. Therefore, the
challenge is not only to adapt economically but
also to deal with the complexities of a quickly
changing geopolitical environment.
Understanding this decline means considering
the complicated relationships between local
industries, job changes, and global power
dynamics that reward those adapting to the
digital age. The effects on stability, governance,
and economic division need thorough analysis
and prompt action.
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The chart presents a comparative analysis of
various industries, depicting key metrics such as
job losses, automation adoption rates, and
changes in wages or revenues. Each industry is
represented with distinct color-coded bars that
indicate the percentage change, facilitating an
understanding of the impact of automation and
market shifts within manufacturing,
entertainment, agriculture, and retail sectors.

18.3 Rise of Digital Economies and their Impact

The rise of digital economies has changed how the
world works, putting technology in the center of
economic and geopolitical rivalry. This change
highlights the idea that countries with better
technology have a lot of control over economic
and political discussions. The COVID-19
pandemic showed clear gaps in digital access and
technology skills, especially between rich and
poor countries, raising worries about digital
colonialism and reliance on tech. Moreover, plans
to keep data local and boost digital independence,
as mentioned in new policy papers, are now key
for countries wanting to show their independence
in a world that is more connected (Folashadé
Soulé). As countries deal with this new situation,
the role of digital economies affects not just
financial numbers but also encourages stronger
geopolitical stances and changes in global power
dynamics. In the relationship between tech
growth and global governance, the expansion of
digital economies presents several challenges that
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exacerbate existing inequalities. The gaps in tech
skills are not just numbers; they create serious
issues in national security, economic progress,
and data control. Recent reports emphasize the
importance of considering the effects of
COVID-19 and economic recovery when looking
at how nations adjust to these changes (Klaus
Schwab et al.). Therefore, today's geopolitical
environment requires a look into ethical issues
related to data privacy and surveillance as
countries compete for tech leadership. These gaps
show not only in tech readiness but also in the
impact on social unity and political stability,
raising urgent questions about who gains from
these advancements and how inclusive these
economic changes really are. As countries link
their futures with digital economies, the impact of
this shift goes beyond simple economic measures.
The discussions around new technologies,
especially regarding their management and
ethical issues, are crucial. There is a need for
effective collaboration and regulatory frameworks
to ensure fair access to technological resources, so
the benefits of digital economies are shared
broadly instead of being limited to a small group.
The challenges from tech competition push
lawmakers to create international partnerships
and agreements about governance standards that
reach beyond borders. When we think about the
idea that “there’s an opportunity to work together
to educate,” we see the need for joint efforts to
navigate the challenges of digital economies in a
split geopolitical context: "I think there’s an
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opportunity to work together to educate and
realize how disruptive these incidents are on
content providers and institutions." (Matthew
Ragucci). In the end, how emerging technologies

develop will depend on our ability to align
innovation with ethical needs and global
cooperation, addressing the various risks and
benefits of digital economies.

Digital Access, Technological Sophistication, and Societal Cohesion by Country
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The chart presents a comparison of digital access
rates, technological sophistication scores, and
societal cohesion indices across various
countries. Each bar group represents a different
country, showcasing three distinct metrics: the
digital access rate as a percentage, the
technological sophistication score, and the
societal cohesion index. This visualization
highlights the differences in technological and
societal metrics among the selected nations,
making it easy to analyze the relative standings
of each country in these critical areas.

XIX. GEOPOLITICAL IMPLICATIONS:

TECHNOLOGY AND WARFARE

The combination of new technologies and
geopolitical issues has initiated a significant shift,
impacting not only warfare but also the power
dynamics between nations. Past events, like the
nuclear arms race during the Cold War, show how
technological growth can greatly impact
international relations and military tactics.
Contemporary  advancements in artificial
intelligence, cybersecurity, and autonomous
systems are transforming state behavior and
conflict resolution strategies. The current

S
conflicts among major powers, particularly

between the United States and China, underscore
the urgency of understanding the use of these
technologies in both attacks and defenses. The
changing nature of warfare requires a thorough
look at these new technologies as countries aim to
use them for advantages while dealing with the
risks they pose to current geopolitical balances. A
key part of modern warfare is cyber warfare,
which shows how technology affects conflict in
various ways. Through state-backed cyberattacks
and misinformation, countries are looking to
meet military and political goals without
traditional fighting. This shift represents a move
from physical warfare to digital strategies, where
combat zones extend into cyberspace, impacting
vital infrastructure and civilians. Additionally, the
growth of autonomous weapon systems raises
ethical  questions and  worries  about
accountability in combat, starting discussions
about international humanitarian law. The
incorporation of artificial intelligence into
military operations adds to this complexity,
offering chances for quick, accurate strikes but
also raising concerns about misjudgments or
unintended escalations. Therefore,
comprehending these factors requires a
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meticulous examination that takes into account
technological =~ advancements,  while also
considering the ethical implications of their
application. New technologies play a big role not
just in military tactics but also in the larger
geopolitical scene, resulting in changes in global
power structures. Countries aim not only for
technological leadership but also engage in a
strategic struggle for control and regulation of
these technologies. This has many consequences,
influencing national security, economic health,
and international collaboration. As dependence
on technology increases, so do the dangers of
technological isolation and separation, where
countries seek to be self-sufficient or form
exclusive tech partnerships that could make
existing divides worse. Therefore, policymakers
need to create systems that both control
technology and encourage cooperation among
nations. These systems must tackle the dual-use
nature of many new technologies, finding a
balance between innovation and ethical concerns
with the urgent need for security, especially in a
time of fierce geopolitical competition.

19.1 Autonomous Weapons and Future Warfare

The rise of autonomous weapons changes how
modern warfare works, bringing both new
opportunities and serious challenges. These
technologies can operate without needing direct
human control, leading to better efficiency and
quicker decisions on the battlefield. However,
these advancements raise ethical and legal issues
that could jeopardize established guidelines in
international humanitarian law. Some critics
express concern that the use of these autonomous
systems could potentially lead to an increase in
civilian deaths, as machines may struggle to
distinguish between fighters and non-fighters
during conflicts. As military strategies adapt to
these technologies, the chance for misuse and
intensification of conflicts grows, highlighting a
need to reassess the rules that guide warfare in a
world increasingly influenced by artificial
intelligence. Additionally, the incorporation of
autonomous weapons into military plans
necessitates a  rigorous examination of
accountability and control. The unpredictable

nature of machine decision-making raises
important questions about who is responsible
when machines take actions in conflict situations.
For example, if an unmanned drone mistakenly
strikes a target, figuring out who is to blame
becomes tricky—a problem that goes against the
accountability principles that military actions
should follow (Paul Scharre). The lack of clear
legal responsibility could lead to greater risks,
such as countries responding to perceived threats,
which could result in dangerous escalations.
Strong international discussions are necessary to

tackle these issues, developing binding
agreements that specify allowable uses,
operational  guidelines, and responsibility

measures, thereby ensuring transparency in the
development and use of these technologies. Given
these challenges, the global community faces
urgent issues that require proactive management
of new technologies in warfare. World leaders
must prioritize collaboration over rivalry to
effectively manage the growth and use of
autonomous weapon systems, given the potential
arms race they may cause. As nations strive to
add these advanced technologies to their military
capabilities, it is essential to ensure that
humanitarian interests and global peace come
first, preventing technological advancements
from increasing conflicts or causing human harm.
Ultimately,  the  discussion  surrounding
autonomous weapons and the future of warfare
stands at a crucial intersection of ethics, law, and
technology, necessitating careful consideration to
strike a balance between innovation, societal
values, and international warfare laws.
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Global Military Percentage of Estimated Investment in
Expenditure (USD Expenditure on Autonomous Weapons Countries Involved
Trillions) Autonomous Weapons (USD Billion)
2091 o1 USA, China, Russia,
) 3-5 74 Israel, UK
9099 515 5 3 USA, China, Russia,
) 4- 9 Israel, UK
902 5o 1o USA, China, Russia,
3 24 o Israel, UK
Autonomous Weapons in Military Expenditures
192 Cyber Warfare and State-Sponsored — the strategic decisions of states in the digital era,
Hacking where cyber warfare provides a way to engage in

The mix of technology and warfare has changed
traditional ideas of conflict, especially through
cyber warfare and state-backed hacking.
Countries have started using these digital tactics
to reach geopolitical goals without the obvious
results usually seen in traditional military actions.
For example, using cyber efforts can damage the
infrastructure of rival nations while avoiding
global attention. This skill poses a significant
challenge to established international rules of
engagement, as the distinction between attack
and defense blurs in the digital realm. As
previously mentioned, The Linux Foundation's
decision to exclude Russian maintainers has the
potential to negatively impact the global
cooperation model of open source, illustrating
how political tensions can manifest in digital
governance and collaboration. In this situation,
state-sponsored hacking is not merely a spying
tool but a way to influence global power
dynamics, highlighting the need to understand
these modern techniques in international
relations. The historical growth of cyber warfare
sheds light on the strategic reasons behind
state-sponsored hacking efforts. From spying
during the Cold War to current threats from
nation-state actors, cyber tools have become
crucial for modern military forces. Countries like
Russia, China, and the United States have
invested heavily in cyber abilities not just for
defense but also for economic spying, political
control, and creating instability for opponents.
Specific examples reveal that using digital
platforms can cause major disruptions, fostering
instability among nations. Such tactics highlight

conflict at a lower cost than traditional military
actions while also avoiding the complex networks
of international accountability and retaliation.
Viewing state-sponsored hacking closely reveals a
dual nature where technology fosters both
teamwork and division. While cyberspace
facilitates unique connectivity and information
sharing among nations, it also creates
opportunities for misuse and aggression. The rise
of state-sponsored cyber activities reveals this
contradiction, where digital systems meant for
working together can be misused for harmful
purposes. Cybercrime, including state-organized
initiatives, is constantly changing, increasing the
complexity and reach of cyberattacks. As
indicated in the literature, state-related
cybercrimes, which involve illegal or damaging
cyber activities for the benefit of a state or its
agencies, point out the urgent need for
comprehensive governance systems to tackle
these threats. Growing awareness of this
connection calls for international teamwork to
establish norms and rules that can balance state
security with collaborative tech progress. This
requires serious discussions on ethical guidelines
surrounding new technologies to ensure global
stability while maintaining fair access and usage.
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Cyber Warfare Capability and State-Spansored Hacking Incidents by Country (2022)
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The chart illustrates the relationship between
Cyber Warfare Capability Scores and
State-Sponsored Hacking Incidents for various
countries in 2022. The blue bars represent the
number of hacking incidents, while the red line
indicates the cyber warfare capability scores of
each country. This visualization highlights how
higher hacking incidents correlate with varying
capability scores among the countries listed.

19.3 Dual-Use Technologies and Global Stability

In the fast-changing world of global power,
dual-use technologies come up as a major
concern. Both civilian and military uses of these
technologies create a complex mix of benefits and
risks. Past examples show that dual-use
technologies can often create an arms race
mentality, making geopolitical tensions worse
instead of promoting international cooperation.
For example, progress in artificial intelligence
(AI) and biotechnology may bring significant
advantages, such as better medical care or
self-operating systems for disaster response.
However, if these technologies become weapons,
they have the potential to disrupt global peace
and security by providing state and non-state
actors with new methods of manipulation and
control, thereby complicating traditional
deterrence approaches. This reality necessitates a
detailed understanding of how these technologies
impact international relations and global stability
in today's digital world. Moreover, national
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security issues closely link to the economic
aspects of dual-use technologies. Nations that
invest in these technologies often do so out of a
competitive urge to keep or strengthen their
strategic positions internationally. The
competition, especially between the United States
and China, illustrates this trend as both countries
engage in a technological arms race. People view
advancements in Al, quantum computing, and
other dual-use technologies as crucial for
attaining economic and military dominance. This
competition heightens the risks to national
security and increases the likelihood of mistakes
and misunderstandings that could spark conflict.
The possibility of these technologies being used
for harmful purposes, like surveillance or
bioweapons, makes interactions between
countries more difficult, with nations becoming
more hesitant to share technology or work
together on projects (National Intelligence
Council). Therefore, addressing the economic
effects of dual- use technologies is essential for
creating a more stable international setting.
Finally, the growing presence of dual-use
technologies in everyday life highlights the urgent
need for well-defined governance frameworks.
Existing regulations do not adequately address
the quick pace of technological change and its
associated risks. While some international talks
seek to set guidelines for the responsible use of
these technologies, reaching an agreement is still
challenging.  Additionally, the ability of
technology to maintain existing power imbalances
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raises ethical issues that go beyond simple
practical or security concerns (National
Intelligence Council). If global cooperation fails,
we risk a situation where authoritarian
governments use dual-use technologies for
monitoring and oppression, further adding to

global instability (National Intelligence Council).
Therefore, creating international agreements and
cooperative policies is crucial not only to reduce
risks but also to leverage the positive possibilities
of these emerging technologies for a fairer and
more secure global order.

Investment in Dual-Use Technologies and Application Scores by Country (2023)
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This chart visualizes the investment in dual-use
technologies and the corresponding military and
civilian applications scores for various countries
in 2023. The blue bars represent the investment
amount (in billion dollars), while the red line
indicates military applications scores, and the
orange line shows civilian applications scores.
This allows for a comparative analysis of both
financial investment and application effective-
ness across the represented countries.

XX, GEOPOLITICAL IMPLICATIONS:
ECONOMIC IMPACTS
Rapid technological advancements have a

significant impact on the political landscape.
Countries are increasingly cognizant of the close
connection  between  their  technological
capabilities and their economic security. This
increasing reliance leads to a competitive
atmosphere, especially visible in the ongoing
disputes between the United States and China. As
both superpowers compete for control in areas
like artificial intelligence and quantum
computing, they also affect the world’s economy.
The political consequences go beyond simple
rivalry; they change economic relationships and
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trade patterns. Countries with advanced

technologies can impose sanctions or use their
innovations to create economic dependencies.
This situation alters the traditional power
dynamics in the economy, positioning tech-driven
nations at the forefront and placing those less
advanced in technology at a disadvantage.
Consequently, this environment contributes to
increased global economic disparities.
Recognizing these technology gaps has led
countries to reconsider their economic plans,
focusing on gaining technological independence.
The push for self-sufficiency in critical tech,
especially in key areas like telecommunications
and data management, drives nations to heavily
invest in their own capabilities. In Europe, for
example, rules like the General Data Protection
Regulation (GDPR) show a focused effort to
protect digital independence while staying
competitive. In the same way, projects like
China's Made in China 2025 aim to develop local
technology skills to lower dependence on Western
tech. This strategic behavior demonstrates the
increasing importance of technology in
influencing not just economic results but also
political order. As countries face this challenging
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landscape, the drive for tech independence may
increase international tensions, especially as
nations deal with the reality of tech
interdependence and competition in a more
digital economy. The growth of new frameworks
like blockchain and cryptocurrencies, which
disrupt traditional economic controls and offer
decentralized options, also highlights the
economic effects of  politics. These
groundbreaking technologies have the power to
shake up current financial systems, moving
control away from established financial
institutions and state actors. By providing ways to
evade economic sanctions, cryptocurrencies serve
as tools for building economic strength during
geopolitical conflicts. This decentralized approach
presents both opportunities for innovation and
challenges for regulation. Furthermore, the
spread of these technologies encourages new
partnerships and economic alliances,
complicating the political landscape even more.
As countries grapple with the consequences of
these changes, inequality may intensify, as only a
select few will effectively utilize these
technologies. Ultimately, understanding the
economic effects of political actions in the frame
of new technologies is crucial for managing future
global relationships and informing policies that
aim to balance innovation and fairness.

and  Global

20.1  Tech-Driven  Economies

Inequality

In modern times, the link between new
technologies and economic inequality is very
clear, creating divided environments. This issue is
especially noticeable in economies driven by

technology, where access to important
technologies separates social classes and
economic chances. Countries leading in

technological innovation, like the United States
and China, are gaining significant economic
advantages while also strengthening their
geopolitical influence. On the other hand, areas
lacking proper infrastructure, skilled workers,
and investment face ongoing stagnation and
decline, worsening global inequality. According to
(Mara Ferreri et al., p. 1035-1053), the rise of
digital informalization, through platforms

managing housing and economic access,
exemplifies how technology can reinforce existing
inequalities instead of reducing them. The uneven
distribution of technological resources creates a
cycle where only a privileged few can access
opportunities, thereby harming socio-economic
mobility for many individuals. Additionally, the
growth of multinational tech companies, often
operating outside traditional government
oversight, exacerbates power and influence gaps.
As key participants in the global market, these
companies have considerable control over
information and economic resources, leading to a
digital elite. Their ability to engage in practices
like algorithmic redlining and biased profiling
highlights the ethical and regulatory challenges
arising from new technologies. The digital
economy's growing dependence on data analytics
worsens inequalities, especially concerning
housing and service access, effectively sorting
individuals based on economic status. The effects
go beyond just economic disenfranchisement;
they also involve issues of agency and
representation in a rapidly digitizing world, as
shown by the move toward digital governance
systems that prioritize easy access over fairness
and inclusion. Finally, tackling these inequalities
requires smart policy actions aimed at promoting
inclusivity in tech-driven economies. Global
strategies must focus on fair access to new
technologies so that the advantages of
technological progress do not mostly benefit

already  privileged groups. International
cooperation and regulatory frameworks will be
crucial in  ensuring that technological

advancements promote shared prosperity rather
than deepening existing gaps. This highlights the
critical need to scrutinize the management and
implementation of technological progress across
societies to prevent the risks of digital
colonization and exclusion. The research
objectives of The Geopolitics of Emerging
Technologies emphasize the urgent need to strike
a balance between innovation and ethical
concerns, paving the way for a future where
technology serves not only as a powerful tool but
also enhances collective human welfare.
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Country GDP Growth Rate ll)igita¥ E.conomy Global Digital Inconlle‘Inequality
(%) Size (Billion USD) Economy Share (%) (Gini Index)

United States 5.7 2 25.6 41.4
China 8.1 7 36.2 38.5
India 8.7 200 9.3 35.7
Germany 2.9 550 4.4 31.1
Brazil 4.5 150 2.5 53.4
Nigeria 3.4 40 0.9 43

20.2 Role of Intellectual Property in Trade

Intellectual property (IP) rights heavily shape the
current state of international trade, particularly
with new technologies like artificial intelligence
(AI) and biotechnology. The complex connection
between IP rules and trade policies has triggered
significant  discussions about innovation,
economic safety, and competition around the
globe. Countries frequently use IP protections to
shield their inventions from online exploitation as
they compete for technological leadership. This is
especially evident in the ongoing technological
conflict between the U.S. and China, where claims
of IP theft and forced technology exchanges have
increased economic strains. The claim that
“protecting intellectual property rights is vital for
encouraging innovation and economic growth”
underscores the mixed nature of IP—while it can
boost innovation, it also creates tricky geopolitical
challenges in international trade settings (Luuk
Schmitz et al.). So, managing this sensitive
balance is important to support both economic
cooperation and technological progress. The
concept of economic sovereignty adds a new
dimension to the debate on intellectual property
and trade. Countries are realizing that strong IP
protections can be a key advantage in showing
their competitiveness worldwide. For example,
the European Union has put in place strict rules
about data protection and privacy, which not only
protect consumer rights but also increase the
EU's negotiation power internationally. On the
other hand, some countries' hesitance to adopt IP
standards has led to claims of unfair practices and
trade gaps. As noted, “the growing significance of
intellectual property in international trade has

Tech-Driven Economies and Global Inequality

resulted in more trade tensions and conflicts,”
indicating that while IP protection should
encourage innovation, it can also become a source
of friction in global relations (Luuk Schmitz et
al.). Thus, intellectual property’s role in trade
involves not just legal aspects but also influences
national identity and strategy in a tightly woven
world. Moreover, the effects of intellectual
property on trade go beyond economic issues;
they raise ethical questions and human rights
matters. Countries that focus on technological
growth often encounter challenges about how to
share technological advantages and possible
monopolization of innovation. New technologies,
while offering excellent economic prospects, also
spur ethical questions regarding surveillance and
data protection. The intricacy of these topics calls
for strong global guidelines that ensure fair IP
protections  while  promoting innovation.
Therefore, intellectual property’s role in trade
needs to be viewed in a broad context,
acknowledging its dual potential as a driver of
growth and a possible hindrance to fair economic
development. This duality is particularly
important as nations aim to reshape their
positions and alliances amid rising digital
economies and the geopolitical realities they
influence.

20.3 Decoupling of Supply Chains Due to Rivalries

Geopolitical conflicts, especially the strong
competition between the US and China, are
causing major changes in global supply chains.
This separation reflects a growing trend in which
countries are closely examining their dependence
on foreign technologies and the potential threats
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they pose to their national security. As stress
levels rise, nations are emphasizing technological
independence, leading to strategic efforts to build
local capacities in vital areas like semiconductors
and artificial intelligence. This rivalry drives
countries to support domestic industries, thus
speeding up the breakdown of once-connected
supply networks. Examples include initiatives like
the United States CHIPS Act, which seeks to
increase domestic semiconductor production in
response to the growing understanding that
depending on foreign technology carries
considerable risks for both the economy and
national security. The digital era is transforming
global trade frameworks through the complex
relationship between competition and supply
chain changes. As countries face the challenges
posed by new technologies, the effects of supply
chain separation become clearer. Policies
focusing on self- sufficiency and resilience now
confront the connections fostered by
globalization. For example, the European Union
is working to lessen its dependence on both US
and Chinese technologies by investing in key
sectors and encouraging digital independence.
This approach reflects a wider acknowledgment
that geopolitical rivalries require a reassessment
of current economic dependencies. The
separation of supply chains illustrates that
technology is increasingly a battlefield for control,
raising important issues about the future of
multilateral agreements in the face of growing
nationalism. In this context, it's crucial to
examine how these changes could impact global
partnerships and competition, as escalating
rivalries obstruct potential collaboration (Rainer
Quitzow). Moreover, this trend of separation
brings significant ethical and regulatory issues,
highlighting the complexities involved in
managing advanced technologies. The push for
national supply chains raises questions about the
ethical aspects of technology use and the risk of
greater surveillance and authoritarian governance
as governments shift towards more control over
technologies. As nations emphasize compliance
with local standards, conflicts around data
privacy and cybersecurity may rise, especially
with emerging technologies that often go beyond
borders. The fallout from this separation could

result in a divided technological environment
with inconsistent standards and practices. Rising
tensions between powerful nations and the
growing significance of technological
independence fuel the major geopolitical trend of
decoupling global supply chains. "The decoupling
of global supply chains is a significant geopolitical
trend, driven by rising tensions between major

powers and the increasing importance of
technological sovereignty." (Anja Manuel).
Therefore, the ongoing discussion around

separation highlights the pressing need for
thorough international policy frameworks to
skillfully manage global trade in the context of
competitive tensions.

XXl CHALLENGES AND FUTURE

OUTLOOK: GLOBAL GOVERNANCE

The relationship between new technologies and
global governance shows a situation filled with
problems that highlight the urgent need for a
solid regulatory framework. As countries
increasingly adopt technologies such as artificial
intelligence, quantum computing, and
blockchain, different views about national
security and tech dominance arise, making
teamwork more difficult. The growing focus on
digital sovereignty, particularly among major
powers, leads to a divisive approach that weakens
the possibility of a global governance system
(Luuk Schmitz et al.). The rapid advancement of
technology exacerbates this issue, frequently
surpassing the capacity of international
organizations to  execute comprehensive
regulatory measures. The lack of such adaptable
frameworks creates openings that authoritarian
governments can take advantage of, raising
worries about privacy and civil liberties in the
digital era. Therefore, tackling these issues is
crucial for building a collaborative global
governance environment. Additionally, the ethical
issues tied to new technologies call for a shift in
how global governance systems function. In the
past, technological changes have significantly
changed power balances, but the current situation
introduces unique challenges like algorithmic
bias, data privacy, and state surveillance enabled
by technologies like artificial intelligence (Luuk
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Schmitz et al.). Unequal access to technology
among countries intensifies these ethical
problems, creating a digital gap that can escalate
geopolitical tensions. As a result, it is essential for
global governance bodies to focus on creating
ethical frameworks that not only regulate
technology but also promote fair access and
inclusivity. This strategy supports the broader
aim of achieving a stable international order,
which is vital for collaborative efforts needed to
tackle modern global issues like climate change
and public health emergencies. The future
outlook for global governance in relation to
emerging technologies encompasses a range of
scenarios, ranging from optimistic to concerning.
On one side, the possibility of cooperative
international frameworks that use technology to
foster peace and development provides an
optimistic perspective for the world community.
On the flip side, competition in technology could
lead to conflicts and worsen current geopolitical
splits if nations do not effectively manage their
internal differences and security issues. A mixed
scenario appears most likely, with regional
alliances transforming the global order and
addressing the challenges arising from
technological convergence (Chien-Huei Wu, p.
651-676). This trend toward division necessitates
the development of new policy ideas that foster
collaboration among states, international
organizations, and non-state actors, ensuring that
technological progress benefits everyone, rather
than exacerbating existing divides.

211 Need for Multilateral
Technology

FrameworRks  for

In a world that’s more connected, not having a
strong international system for governing
technology puts countries at risk of serious
geopolitical problems. Countries like the United
States and China are in a struggle to be the best in
technology, which leads to competition and could
disrupt global peace. This fight creates different
standards and rules that can increase tensions, as
shown by inconsistent national policies on AI and
cybersecurity. If there aren’t coordinated
agreements and shared ethical guidelines,

technological progress may worsen conflicts
instead of promoting cooperation. Thus, creating

an international framework that emphasizes
discussion, and joint action is crucial for reducing
risks, ensuring fair access to technologies, and
stabilizing relations among the world’s major
nations (Brittain-Hale et al.). Looking at history,
technological revolutions highlight the immediate
need for multilateral frameworks. Previous
advancements, from the Industrial Revolution to
the Digital Age, caused changes in power that
often led to conflicts and uncoordinated actions.
For instance, when nuclear technology emerged,
countries worked together to form arms control
treaties to stop proliferation and promote
stability. Today’s new technologies exist in a
similarly risky environment, but the current lack
of unified governance increases existing
inequalities and brings about ethics, security, and
economic concerns. By creating multilateral
technology frameworks, nations can learn from
the past, engage in meaningful discussions on
shared problems, and align their efforts to tackle
the challenges posed by advancements in areas
like AI, biotechnology, and quantum computing
(World Economic Forum). Additionally, the
advantages of a well-balanced multilateral
framework go beyond just regional peace and
tackle urgent global issues. To effectively deal
with problems, including digital colonization,
cybersecurity risks, and technology-driven
authoritarianism, a collaborative global strategy
is essential. This framework should focus on fair
access to new technologies so that both wealthy
and developing countries can join the digital
economy without becoming dependent or
excluded. These talks should prioritize ethical
concerns to prevent potential power misuse
resulting from unchecked technology growth.
Ultimately, these initiatives could lead to an
international order that appreciates innovation
while upholding ethical responsibility, creating a
more sustainable and fair technological future
despite geopolitical tensions.
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Image 4. Global Connectivity and Networking Representation
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21.2 Addressing the Digital Divide

Unequal access to new technologies creates big
problems for reaching sustainable development
goals, especially in developing areas. Digital
infrastructure is lacking in many places, keeping
people from fully joining the digital economy and
making existing gaps worse. This situation shows
the urgent need for solid investment plans that
aim to close the technology gap. As discussed in
recent talks about the Sustainable Development
Goals, achieving the SDGs and Agenda 2030 will
only be possible through a continuous effort by

Global Technology Governance Frameworks

various involved parties. "Achieving the SDGs and
Agenda 2030 will only be possible through a
sustained effort by multiple stakeholders,
including governments, NGOs, companies, and
civil society. Progress is being made, though, and
this should be celebrated. But, as the UN’s report
highlights, this will only be ensured by
comprehensive cooperation, investment, and
effective international partnerships that work in
the interests of all stakeholders." (Reginald
Davey). Recognizing technology as a key factor for
growth and fairness emphasizes the crucial role of
governments,NGOs and businesses in promoting
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inclusive access, ensuring that technology
benefits more than just the lucky few. Addressing
the digital divide improves chances for
individuals and also boosts global economies and
social unity. To solve the digital divide, a varied

strategy is necessary, including building
infrastructure,  education, and engaging
communities. Governments need to focus on

funding broadband and vital communication
networks to provide universal connectivity,
especially in rural and wunderserved urban
regions. Equally important is adding technology
education to school programs, giving future
generations the skills they need for success in a
tech-driven world. Encouraging local innovation
centers and tech start-ups in marginalized areas
can empower people and promote
entrepreneurial activities. By forming
partnerships with educational institutions and
businesses, stakeholders can tap into local
knowledge and customize tech solutions to meet
community needs. These kinds of initiatives will
improve the socioeconomic positions of
disadvantaged groups, leading to a fairer tech
environment. Furthermore, the global effects of
the digital divide require a careful look at
international standards and teamwork policies in
technology management. In a more connected
world, differences in technological access can
cause geopolitical tensions as countries compete
for resources and influence related to
advancements in Al, quantum computing, and
blockchain technologies. Developing nations
often find themselves at a disadvantage,
depending on outside help instead of building
their own tech strengths. Focusing on ethical
standards and regulations in new technologies
should be part of a unified effort to tackle the
digital divide. Only through collaborative efforts
can countries hope to manage the complex issues
of modern geopolitics while striving for fair tech
access—which is essential for global stability and
democratic strength (Giulia Neaher et al.).

21.3  Ethical
Technologies

FrameworkRs  for  Emerging

In today's changing world, as new technologies
emerge, the ethical issues associated with these
advancements are becoming increasingly

significant. Technologies like artificial intelligence
and biotechnology are not just changing
economies; they are also altering social norms
and political systems. The ethical guidelines that
guide the creation and use of these technologies
must be carefully considered in light of this shift.
Without these guidelines, the likelihood of misuse
increases, which is further exacerbated by global
competition and varying cultural values regarding
ethics. The focus should be on creating a
discussion about ethics that goes beyond just
following regulations; it needs to consider how
technology interacts with society and how it can
either widen gaps or promote equal progress
toward global goals. At the heart of the ethical
discussion about new technologies is the conflict
between innovation and oversight. Policymakers
often face the challenge of encouraging
technological growth to keep an edge while also
ensuring safety and ethical standards. The rules
often react to changes instead of anticipating
them, causing them to fall behind rapid
advancements in technology. A positive ethical
framework should guide the responsible creation
and use of technology while including ways to
ensure accountability and involve the public.
These frameworks could help reduce risks,
especially regarding data privacy, security, and
the effects of algorithm-driven choices. This
requires a move from isolated, national
governance to teamwork on an international level
that respects different cultural views on ethics
and technology (Kieron O'Hara et al.). New
technologies also pose unique ethical challenges
that can vary greatly depending on different social
and economic situations. Concerns like digital
colonization and unequal access to technology
based on gender highlight the complex factors
that ethical frameworks must address.
Understanding the historical context is essential,
as past technological changes have often pushed
vulnerable groups to the sidelines while primarily
benefiting the already powerful. Therefore, any
ethical framework needs to tackle current power
imbalances in global technology governance to
guarantee fair access and shared benefits. This
involves not only rethinking regulations but also
initiating global conversations that amplify the
voices of marginalized groups in tech matters. As
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new technologies continue to shape international
politics, ethical considerations are crucial in
managing the complex effects of these
developments (Kieron O'Hara et al.).

XXl CHALLENGES AND FUTURE
OUTLOOK: TECHNOLOGICAL
CONVERGENCE
In the conversation about technological

convergence, a major issue arises: the mixing of
different new technologies can cause unexpected
outcomes that worsen geopolitical tensions. As
fields like artificial intelligence, biotechnology,
and quantum computing become more
interconnected, their combined effects on
governance, security, and economic systems grow
complicated. =~ This blending creates an
opportunity for regulatory voids, which countries
must navigate to protect their interests while
encouraging innovation. The challenge is to
create clear frameworks that keep up with
fast-moving technology changes, especially when
rival nations have different strategic goals.
Without strong international cooperation and
oversight, the risk of conflict over resources,
market control, and technological leadership
remains high, making it crucial to address these
issues thoroughly in policy talks and international
discussions. Looking to the future, the situation
around technological convergence raises serious
worries about ethics and societal effects,
especially in a time of rising authoritarianism and
surveillance. The combination of advanced
technologies can enable unprecedented levels of
government control and social manipulation,
which could pose threats to democratic values
and individual rights. For example, using Al for
surveillance and using biotechnology to monitor
populations present ethical challenges that
urgently need attention. Additionally, the uneven
spread of these technologies may worsen existing
socio-economic gaps, pushing less developed
countries to the sidelines while giving an
advantage to advanced nations. Therefore, it is
vital to create ethical standards and regulatory
policies that foresee the risks tied to converging
technologies, ensuring advancements lead to
global stability rather than increasing

vulnerabilities (National Intelligence Council). In
the  future, the situation surrounding
technological convergence could go in different
directions, potentially leading to either
collaborative governance or isolated tech
conflicts. On one side, a scenario of global
cooperation could arise, where countries work
together to form strong norms for the ethical use
of these technologies for humanitarian and
development goals. On the other side, ongoing
geopolitical tensions could result in divided
alliances based on technological advancements,
fostering an atmosphere of distrust and rivalry.
The effects of these dynamics could greatly
impact global stability, with technological
capabilities influencing both national strengths
and the core of international relations. Therefore,
comprehending the dual nature of future
technological convergence underscores the
necessity for proactive policy discussions that
foster positive international dialogues and
mitigate the risks associated with a rapidly
evolving landscape (National Intelligence
Council).
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The chart displays scores for various technology
sectors across three categories: Ethical Concerns
Score, Impact on Democratic Norms Score, and
Potential for State Control Score. Each sector is
represented by grouped bars, allowing for easy
comparison of the scores among the different
technologies.

221 Interplay between Different
Technologies

Emerging

The interaction of new technologies affects not
just individual fields but also global politics
overall. By looking at how artificial intelligence
(AI), biotechnology, and blockchain connect, one
can understand their overall effect on geopolitical
systems. For example, when Al improves how we
predict agricultural outcomes through
biotechnology, it can boost food security, which is
crucial for national stability. It has been pointed
out that “[ToT] devices will dominate the next era
of information technology.” "The next era of
information technology will be dominated by
[IoT] devices, and networked devices will
ultimately gain in popularity and significance to
the extent that they will far exceed the number of
networked computers and workstations."
(Cornelius 'Pete' Peterson), suggesting that
having more connected devices will increase the
power of these technologies across various areas.
This merging of technologies is not merely a
theoretical concept; it plays a crucial role in
altering economic competition and diplomatic

ties, propelling emerging powers to the forefront
as they leverage their combined technological
strengths to gain global influence. The intricacies
of this interaction are evident in cybersecurity,
rendering it a crucial domain for nations
grappling with the intricate challenges posed by

emerging technologies. In this context,
blockchain enhances cybersecurity by
safeguarding  sensitive  information from

alteration or misuse, thereby promoting trust in
online communications. Furthermore, AI tools
can strengthen real-time threat detection,
enabling nations to develop a proactive defense
strategy. Such enhanced systems not only
improve national security but also encourage
partnerships as countries work together to
address shared risks emerging from technological
growth. The increasing focus on online spaces for
political discussions highlights this trend: Virtual
platforms allow crucial cooperation among
international communities (Svetlana Lobastova,
p- 97-108). Therefore, the merging of these
technologies’ changes not only security strategies
but also the basic principles of diplomacy as
nations seek to maximize their collective
capabilities. Additionally, understanding how
these technologies interact can clarify the various
ethical and regulatory challenges that arise as
they progress. Consider the integration of AI and
blockchain technology in the context of supply
chain management. AI boosts efficiency and
transparency, while blockchain offers traceability
and responsibility. However, this connection also
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brings up issues regarding data privacy,
surveillance, and the ethical application of Al
algorithms. Such issues require policymakers to
foresee potential challenges while promoting
innovation. Moreover, as global governance
systems struggle to keep up with quick
technological changes, the risk of -creating
unequal power relations among nations becomes

clearer. Eventually, the risk of tech monopolies
may worsen existing geopolitical disagreements,
showing that the interaction of these technologies
can drive progress but also create tension in the
global landscape. By tackling these intertwined
challenges, we can imagine a fairer and more just
digital future.

Technology Sector Scores: Ethical Concerns, Global Stability, National Influence
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Artificial Intelligence
—— Bistechnology
—— Bleckehain
- |ntermet of Things (laT)
—— Cybersecurity

or Nationa

The radar chart displays scores for five
technology sectors concerning ethical concerns,
impact on global stability, and potential for
national influence. Each axis represents a
different metric, allowing for a visual
comparison of how each sector performs across
these categories. The chart illustrates that
Artificial Intelligence scores highest in potential
national influence, while Blockchain scores lower
in ethical concerns and global stability.

22.2 Impacts of Convergence on Governance

As new technologies keep changing and
spreading, they create a complex mix of chances
and problems for governance systems around the
world. The merging of technologies like artificial
intelligence, blockchain, and biotechnology
causes a significant change in how governments
and organizations create and apply policies. This
mix not only complicates regulatory systems but
also necessitates a reexamination of older
governance models that may no longer be

niluence Score

applicable in today's digital world. For example,
the quick growth of technology puts pressure on
regulations, making it challenging to create timely
and effective policies that balance risk
management with innovation promotion.
Therefore, governance must adapt to these
technological changes, highlighting the need for
global cooperation and a more flexible regulatory
system to effectively manage the outcomes of this
technology integration. The widespread use of
digital technologies in a connected world raises
important issues about power imbalances among
nations and non-state actors. As technologies
combine, they open new paths for state action
and governance, potentially changing global
power structures. For example, the competition
between the United States and China over
technology leadership is reshaping international
relations. This rivalry often shows up through
tactics like technological nationalism, impacting
alliances and economic rivalries. Additionally, the
rise of tech companies as near-sovereign entities
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further complicates governance, as they have
considerable power over data, infrastructure, and
public discussions. These developments highlight
the need for updated governance systems that can
balance state needs, corporate influence, and
individual rights in an increasingly digital
political landscape. Given these dynamics, the
effects on global governance are becoming
clearer, appearing in both cooperative and
confrontational interactions. The effort to create
international rules about new technologies faces
major challenges, particularly with different
national priorities and regulatory views. As shown
in the European Union's strategies for data
protection and ethics, there is a need for a
multilateral approach to technology governance
that is both flexible and responsible. This is
especially relevant when looking at concerns such
as cybersecurity, surveillance, and the ethical use
of artificial intelligence. The overlap of these
issues requires an urgent reassessment of
governance systems, calling for teamwork across
nations to develop unified strategies that can
effectively handle the risks of technological
merging while encouraging a stable and fair
global order.
223 Ethical Considerations in
Convergence

Technology

In the changing world of technology, combining
new systems raises important ethical issues that
need to be dealt with in order to handle the
complexities of the digital era. As artificial
intelligence (AI), quantum computing, and
biotechnology become more mixed, the chance
for significant societal effects grows. This
combination not only heightens existing ethical
problems but also brings new challenges related
to data privacy, bias, and accountability. For
example, using AI in healthcare can greatly
enhance patient outcomes, but it also carries
risks, such as misdiagnosis from algorithmic bias
and worse health inequalities from unequal
technology access. As noted, “Al should be
rationally guided, function transparently, and
produce impartial results,” highlighting the need
for ethical frameworks that emphasize human
dignity while encouraging innovation in these
combined fields. "AI should be rationally guided,

function transparently, and produce impartial
results. It should assist human healthcare
professionals collaboratively. This kind of AI will
permit fairer, more innovative healthcare that
benefits patients and society whilst preserving
human dignity." (Authors of the study (no single
author specified, but the article is from a
reputable academic journal)). The overlap of
these technologies requires a careful regulatory
environment that adequately considers the ethical
effects of their use. Adding to this difficulty is the
rapid pace of technological progress, which often
exceeds current legal and ethical frameworks.
Particularly, the merging of AI and biotechnology
could change public health strategies while also
raising ethical issues related to genetic privacy
and consent. Furthermore, the rise of digital
surveillance through these technologies could
lead to authoritarian governance if not properly
managed. Therefore, it is essential to develop
strong governance systems that not only aim for
technological progress but also uphold ethical
standards based on human rights and -civil
liberties. The shared duty of all stakeholders,
including governments, tech experts, and civil
society, is vital to ensure the ethical use of these
merged technologies in an increasingly connected
world. As new technologies continue to alter the
global power dynamics, we cannot ignore the
ethical aspects of technology convergence. The
geopolitical effects of technological growth
require a reassessment of traditional power
dynamics as nations contend with the link
between technology and security. In this context,
creating international norms and ethical
guidelines becomes more urgent. Multilateral
frameworks aimed at addressing ethical concerns
and regulating the development and use of these
technologies could achieve global collaboration.
In doing this, countries can reduce possible
conflicts and promote a teamwork model that
highlights the ethical aspects of technological
advancements while protecting individual rights
and ensuring fair access. Ultimately, discussions
about technology convergence must prioritize
ethical issues to guarantee that innovations
benefit society as a whole rather than creating
inequalities and disputes.

Power, Pixels and Politics: The Geopolitics of Emerging Technologies in the Digital Age

Volume 25 | Issue 2 | Compilation 1.0

(© 2025 Great Britain Journals Press



XX CHALLENGES AND FUTURE

OUTLOOK: FUTURE SCENARIOS

The complex relationship between new ideas and
government power is increasingly shaping global
politics in a time of abundant new technology.
One big challenge is that rules and regulations
need to change to properly manage these new
technologies. The absence of clear international
standards makes differences between countries
worse, especially since nations with advanced
tech skills often hold too much power in global
decision-making. Consequently, the growing gap
between rich and poor countries exposes less
developed nations to financial and political
control. Moreover, as countries like the U.S. and
China compete for tech leadership, the chance of
conflicts increases, highlighting the urgent need
for international talks that can promote fair
access to technology and reduce political stress.
In the end, dealing with these problems is
essential to ensuring technology helps create
global stability instead of causing it. Looking
ahead to future  situations, different
outcomes—good, bad, and mixed—have major
effects on global governance. On the bright side,
there is a chance for better international
teamwork, where shared tech progress leads to
peace and development worldwide. This hopeful
scenario needs the setup of shared rules that
focus on ethics in technology use, possibly
lowering risks linked to military uses or
authoritarian overreach. On the other hand, a

darker view sees growing tech competition that
leads to conflicts over leadership in areas like
artificial intelligence, cybersecurity, and space
exploration. This could create a split world, with
different regions forming separate tech paths that
deepen inequalities. Therefore, the future of
global stability depends on how well international
players can manage these tricky dynamics and
create cooperative structures that help bridge
divides. As we consider these possible futures, the
matter of technological convergence is also
important to look at closely. The way emerging
technologies like AI, quantum computing, and
biotechnology interact presents both chances for
innovation and difficult ethical questions. This
convergence could improve global governance
systems but might also make traditional rules
harder to apply, as the rapid progress in these
areas moves faster than current laws and ethical
standards. Policymakers need to think about what
these connections mean, as they could lead to
improvements in fields like healthcare and
cybersecurity but also to greater risks of
cyberattacks and the spread of dual-use
technologies. A mixed future, where some
countries work together and others compete,
highlights the need for strong conversations and
partnerships across borders. Creating settings
that support addressing ethical questions and
promoting technology fairness will be crucial for
building a more stable global future in the face of
these changing challenges.
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The chart displays two sets of data: the scores
across various technology sectors and the scores
associated with different global scenarios. The
first section shows scores related to Ethical
Concerns, Impact on Global Stability, and
Potential for National Influence for technologies
like Quantum Computing, 5G Technology, and
Space Technology. The second section depicts
scores for scenarios such as Optimistic
Collaboration, Fragmented World Order, and
Mixed Cooperation and Competition, focusing on
Prospective Stability, Collaboration Potential,
and Risk of Malintent.

23.1 Optimistic Scenarios for Global Cooperation

The digital world has changed how countries

interact, pushing them to rethink their
collaborative  strategies amid  geopolitical
tensions. New technologies, especially Al,

quantum computing, and blockchain, provide
unique chances for international teamwork by
creating shared spaces for innovation and
governance. For example, Al's ability to analyze
and forecast trends can support agreements that
tackle urgent global challenges like climate
change and public health, showing how
technology can help nations work together.
Additionally, blockchain improves transparency
and accountability in international transactions,
helping to build trust among countries. These
advancements suggest that while there may be
competition, the collaborative potential of these
technologies can create strong frameworks for
global  governance, ultimately reshaping
geopolitics into a more cooperative and connected
system. Together, these new technologies can set

the stage for initiatives that focus on both
economic progress and ethical issues, ensuring
fair access. Technological advancements can
enable the global community to bridge the gap
between developed and developing countries,
establishing systems that ensure the widespread
distribution of technology's benefits. For example,
ensuring equal access to Al and blockchain can
help create innovation environments that support
underprivileged regions, resulting in a fairer
global power balance. Moreover, cooperation on
regulatory matters—like data privacy and
cybersecurity—can further bond countries,
fostering a sense of global responsibility for
technological progress. Thus, technology and
geopolitics can connect positively, promoting a
unified vision of global development that values
inclusion and ethics. Additionally, the ability of
new technologies to tackle security challenges
strengthens hopeful scenarios for global
collaboration, promoting peace and stability.
Joint efforts in cybersecurity, for instance, can
lead to shared methods and defense plans against
common dangers, reducing the chances of conflict
due to misunderstandings or technological errors.
Initiatives like collaborative research and
development projects in biotechnology can also
lead to advances in health security, especially in
fighting pandemics that ignore borders. As
countries join forces to share resources and
knowledge in addressing global threats, emerging
technologies will increasingly act as links of
collaboration instead of sources of division. From
this perspective, the combination of technological
growth and cooperative political will offers a
pathway to reshape international relations into a
more peaceful and constructive framework.
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Global Cooperation Initiatives in Emerging Technologies

232 Pessimistic Scenarios of Tech-Driven

Conflicts

The increasing dependence on new technologies
is changing international relations and creating
many uncertainties that could lead to negative
outcomes for global stability. As countries use
advanced tools like artificial intelligence (AI) and
quantum computing for competitive edges, the
chance for mistakes and conflicts rises sharply.
The speed of technological growth is faster than
current governance systems can effectively
manage. As a result, we face risks such as
state-sponsored cyberattacks, the emergence of
autonomous weapons, and the misuse of
information systems, which create hostile
environments characterized by mistrust and
hostility.  Fearing technological outmatch,
countries may feel compelled to take preemptive
measures in this unstable environment,
heightening tensions and potentially sparking
cross-border conflicts that could undermine the
foundations of international cooperation and
peace. Alongside this tech race, ethical issues
related to data privacy and surveillance present
serious challenges to democratic governance and
social unity. The growing use of surveillance tools
not only helps authoritarian governments but also
chills civil rights in more democratic areas. As
countries and companies invest in tools for
internal security, the difference between public

safety and intrusive monitoring becomes less
clear, leading to significant societal impacts. The
digital divide also worsens inequalities, making
less developed countries vulnerable to
exploitative tech practices from more powerful
states and non-state actors. This erosion of trust
in government institutions, together with social
unrest due to perceived unfairness, creates an
environment ripe for conflict both within and
between countries, worsening the geopolitical
tensions already heightened by technology
competition (National Intelligence Council).
Exploring possible tech-driven conflict scenarios
requires acknowledgment of the complexities in
global politics and emerging technologies. The
interconnected nature of technological progress
creates both rivalries and alliances that can
change quickly in response to perceived threats or
chances. These dynamics could lead to the
division of global systems, with regional groups
aligning technologically to counterbalance larger
powers, a situation reminiscent of the Cold War.
Policymakers need to tackle these issues urgently,
promoting international collaboration and
creating norms to govern emerging technologies.
Without early action, the grim possibility of a
more dangerous geopolitical landscape, fueled by
fierce competition for technology power, remains
a serious concern (National Intelligence
Council)(National Intelligence Council).
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23.3 Mixed Scenarios of Regional Blocs and
Alliances

In today's digital world, regional blocs and
alliances create a complicated web of geopolitical
relations made more complex by technology. The
mix of local interests and global tech capabilities
leads to competitive situations, where countries
compete for control in new technologies like
artificial intelligence, quantum computing, and
biotechnology. For instance, China uses its
resources to change its regional influence through
initiatives such as the Belt and Road Initiative,
which aims to connect and stabilize nearby
countries economically and politically. This
reflects former Foreign Minister Wang Yi's
statement that China seeks to use Xinjiang as an
economic base to boost security and trade in the
area. "China, Pakistan, and Afghanistan have
coordinated to increase regional stability. Former
Foreign Minister Wang Yi has said that China
intends to use Xinjiang as a base of economic
development for the region, increasing security
and facilitating trade." (Wikipedia Contributors).
This shows how new technologies in regional
alliances can play a key role in shaping national
security strategies and economic policies while
also leading to new power inequalities worldwide.
Moreover, despite rising tensions between major
powers, the current geopolitical situation reveals
an increasing use of regional blocs as venues for

tech cooperation and innovation. Creating
structures for technology sharing and joint
projects can  greatly improve national

infrastructures and capabilities, often to the
detriment of countries with less technology. As
technologies like 5G and blockchain rapidly
develop and spread, partnerships between
nations can strengthen their positions in global
markets. Still, these alliances are fragile due to
conflicting national interests and ideological
divides. As seen in the current geopolitical
climate, regional collaborations face instability
due to changing member countries' goals,
highlighting the difficulty of building lasting
alliances in a competitive global and technological
environment. Lastly, the mixed situations within
regional blocs and alliances suggest a possible
breakdown of global governance in the area of
technology. As countries seek to strengthen their

strategic positions through local partnerships,
this trend points to an ongoing division in
technological standards, ethical guidelines, and
regulatory  policies, making international
cooperation more difficult. This fragmentation
not only serves as a backdrop but also actively
shapes the management of new technologies. The
current scenario brings to light issues of unequal
access and control over technological resources.
Acknowledging that effective governance needs
global cooperation, the international community
must focus on creating comprehensive structures
that balance various national interests while
ensuring fair access to the advantages offered by
technological progress. As competition grows, it is
crucial to approach this landscape carefully to
prevent worsening existing global disparities.
XXIV.  POLICY RECOMMENDATIONS:
GLOBAL NORMS

As the digital world keeps changing, the global
community faces increasing pressure to set up
clear governance for new technologies. Disjointed
regulations make it hard to effectively tackle the
problems that come with fast technological
progress, especially in areas like artificial
intelligence and cybersecurity. To fill these
governance holes, policies should focus on
creating strong global standards that support
teamwork among countries. These collaborations
can provide shared guidelines that direct the
ethical creation and use of technology, helping
nations deal with the complex geopolitical issues
caused by tech competition. The geopolitical
struggles between major powers like the U.S. and
China, which could worsen existing splits and
slow down joint efforts on important global issues
like data privacy and digital sovereignty, highlight
the need for this cooperation (Robert Fay). When
setting out these global standards, it’s important
to build inclusive discussions that take into
account different views from around the world.
This engagement makes sure that the regulatory
systems for industries like biotechnology and
quantum computing consider the different levels
of technological development and ethical matters
that exist in various areas. This collaborative
method can promote a sense of shared
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responsibility and adherence to the accepted
standards, thus improving their effectiveness in
dealing with both strategic and ethical issues.
Particularly, as countries deal with the effects of
technology on their national security and
economic health, cooperative strategies, such as
public-private partnerships, can be vital in
aligning innovation with shared security needs
(John Seaman). Sectors like Al and cybersecurity,
where technology serves multiple purposes and
poses risks to both national safety and global
relationships, particularly value these
collaborations. In the end, creating global
standards for tech governance is crucial for
reducing risks while still encouraging innovation.
Without these systems in place, the chance of
regulatory mismatches can lead to social and
economic gaps, further straining geopolitical
relationships. By ensuring fair access to advanced
technologies and focusing on ethical issues in
their development, countries can effectively
manage the complex relationship between
technology and international politics. A future
with balanced technological growth and
governance can lead to positive international
relations, lowering the chances of conflict and
encouraging collaborative advancements. This
hopeful outlook strengthens the need for
immediate efforts in forming thorough policy
suggestions that connect technological progress
with wider global goals focused on sustainable
development and security.

24.1 Establishing
Technologies

Norms  for  Emerging

The current situation with new technologies
presents unique challenges that require
regulations for their proper use. As technologies
like artificial intelligence, blockchain, and
biotechnology develop quickly, a lack of strong
governance can increase global tensions. For
example, the tech rivalry between the U.S. and
China— especially regarding AI and 5G—shows a
pressing need for common guidelines to stop
actions that could hurt international
relationships.  Furthermore, the current
regulations frequently respond to issues rather
than proactively addressing them, thereby
neglecting the challenges associated with

emerging technology. This reactive approach
could potentially trigger a technology arms race,
where countries prioritize competing
technological advancements over ethical
considerations and collaborative efforts, thereby
impeding the potential benefits of emerging
technologies for global stability and prosperity.
Past  experiences show that disruptive
technologies have changed global power
dynamics in significant ways, with each era
altering how countries compete. The Industrial
Revolution and the Digital Age demonstrate the
challenges that arise when technology progresses
faster than the regulations designed to regulate it.
These unfair effects favored those with the
technological edge. A similar situation is currently
unfolding, where both government and non-
government groups are harnessing new
technologies for their own geopolitical
advantages. Establishing international standards
for the development and use of technology is
crucial to mitigate these inequalities. These
standards can address ethical issues—like data
protection and privacy—and also encourage fair
access to technology, leading to better
cooperation and less chance for exploitation. To
properly manage emerging technologies, it’s
necessary to combine ethical thinking with
practical policymaking because of their significant
impact on national security and global relations.
The contributions of international organizations
like the UN and ITU in setting up cooperative
agreements are crucial, but there needs to be a
change from simply giving advice to taking on
active regulatory roles. Current efforts for global
agreements often don’t succeed due to different
national ambitions and views on technology.
Therefore, fostering a unified and inclusive
conversation among global players can improve
the trustworthiness and effectiveness of these
efforts. For this to work, countries must see that
cooperative governance is not just a hopeful idea
but a practical need to ensure that technological
progress benefits everyone rather than worsening
existing power differences.
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implications.
E . .
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Coordinated Plan on P p p
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IEEE Global
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Considerations in Al 2016 members
. for AI and autonomous systems
and Autonomous worldwide
Systems

24.2 Encouraging Public-Private Partnerships

In the changing world of global politics, the need
for new technology brings both chances and
challenges that require teamwork. A key method
to deal with this complex situation is to promote
public-private  partnerships (PPPs). These
partnerships use the advantages of both
sectors—where government provides rules and
oversight, while private companies offer tech
skills and flexibility. Such teamwork is clearly
essential for tackling complex problems like
cybersecurity and digital governance, which need
a deeper understanding that traditional
government bodies often lack. The mix of
industry insights with regulatory planning can
help build strong systems that promote trust and
resilience as countries deal with new threats and
opportunities.(Tobias Woll) Another important
benefit of public-private partnerships is their
ability to boost innovation and support the
growth of new technologies. By combining the
private sector's energy with the public sector's
steadiness, PPPs can promote research and
development projects that serve national goals
and stimulate economic growth. For example, in
the context of climate change, a private company
like CarbonClick can play a vital role in pushing
for more ambitious goals by offering scalable
solutions that help businesses and governments

Global Initiatives on Technology Norms

achieve their climate targets. "Companies and
individuals can confidently offset with credits that
will contribute to fairly mitigating climate change,
with clear guidance around who will claim those
benefits and how to cancel those benefits from
one country's NDCs when transferring to a
private organization or another country As a
private-sector company, CarbonClick can be
essential in encouraging greater ambition by
providing scalable solutions that help businesses
and governments meet their climate goals." (Dave
Rouse). This shows how public-private
partnerships can go beyond sector boundaries,
fostering society-wide efforts in technology use
and environmental care. Ultimately, getting both
sectors to work together helps ensure that
everyone has fair access to technology and key
resources, which is increasingly important as gaps
in tech  abilites grow.  Furthermore,
public-private partnerships are also vital in
shaping positive governance in a time of
technological growth. Histories of new
technologies highlight the critical need for joint
governance to create ethical standards and laws
that promote innovation. As governments face the
issues of digital change, they need to include
insights and practical strategies from the private
sector to create forward-thinking policies.
Building multilateral cooperation and strong
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discussions between public entities and private
firms can align different interests and improve
defenses against cyber risks or the misuse of
technology. This partnership between
government and industry not only strengthens
national security but also encourages a complete
understanding of the geopolitical setting in which
technology serves as both an empowerment tool
and a possible source of conflict.

24.3 Balancing Innovation  with  Security
Considerations
Technological advancements are pushing

countries toward new innovation, but this quest
for progress raises important questions about
security. New technologies like artificial
intelligence and biotechnology are empowered to
improve society or create serious threats to
national and global security. The mix of
innovation and security needs careful handling,
as countries want to protect their interests while
still encouraging technological progress. For
example, Al can boost economic productivity, but
its use in surveillance and autonomous weapons
brings up worries about misuse and ethical issues.
Therefore, finding a way to balance innovation
with security is not just a regulatory issue but a
key part of geopolitical strategy, where countries
must manage the complex relationship between
using technology for progress and protecting
against its risks. In the setting of international
competition, how countries use new technologies
greatly affects global power dynamics. Countries
like the United States and China are spending
heavily on AI and quantum computing to gain a
technological advantage, which escalates the
competition. Recent studies show, including
analyses of how East Asian countries negotiate
supply chains amid geopolitical competition, that
there is an increased understanding of how
multilateral alliances can improve control over
global production networks (Aoyama et al.). Such
alliances could create a situation where
innovation thrives while also dealing with security
risks. By promoting teamwork among allied
nations, it is possible to build systems that
oversee technological advances, ensuring that
innovation enhances national security rather than
jeopardizing it, while also strengthening

resilience through cooperation. Additionally, as
the digital world changes, ethical issues in
technology governance become key factors in
balancing innovation and security. Growth in
digital surveillance and data- driven choices
presents new ways for authorities to control
citizens, often violating privacy and civil rights.
The use of technology for authoritarian agendas,
seen in several government projects globally,
undermines democratic values and accountability
(Brittain-Hale et al.). Therefore, it is crucial for
lawmakers to not only promote innovation but
also create solid ethical frameworks for governing
new technologies. This dual focus—supporting
advancements while upholding ethical
standards—can reduce the dangers of technology
misuse and ensure that innovation contributes to
progress rather than conflict, ultimately shaping a
sustainable geopolitical future.

XXV.  POLICY RECOMMENDATIONS:
ETHICAL DEVELOPMENT
Navigating the complex world of new

technologies requires strong ethical policies that
can change with quick advancements while
dealing with risks. There is a crucial need for
rules to manage artificial intelligence (AI) and
other technologies, especially to reduce issues like
algorithmic bias, privacy problems, and
misinformation. For example, recent studies
indicate that without proper oversight, we may
see greater socio- economic inequalities and a
drop in public trust in technology (Krzysztof
Wach et al., p. 7-30). Creating regulatory agencies
focused on ethical standards can promote
innovation and help ensure that these
technologies benefit society rather than enable
exploitation. Therefore, ethical development
needs a forward- thinking approach that
incorporates input from various stakeholders,
resulting in a more equitable tech environment.
At the core of solid policy recommendations is the
need for international collaboration and unified
standards among countries. In a world where
technology greatly shapes geopolitics, developing
global frameworks is essential to avoid a
competition for technological superiority that
increases global tensions, especially between
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major powers like the U.S. and China. Working
together can help fill the regulatory gaps currently
seen in overseeing new technologies like
blockchain and biotechnology. By including
different stakeholders—like academia, industry
leaders, and government agencies—countries can
create consistent strategies that focus on ethical
concerns while boosting their technological
development. This cooperative method aids in
standardizing practices and promotes the sharing
of successful approaches, leading to a more secure
and fair global environment for tech growth.
Besides establishing international standards,
policies should encourage public and private
partnerships to promote ethical technology
development while balancing innovation with
security. These partnerships can facilitate the
integration of ethical principles throughout the
entire lifecycle of technology projects. As private
companies play a larger role in fields like AI and
quantum computing, it's increasingly important
for tech firms to align with societal values to
counter threats like digital authoritarianism and
intrusive surveillance (Krzysztof Wach et al., p.
7-30). Involving the public in these partnerships
enhances transparency and makes companies
accountable. In the end, by fostering collaborative
projects that highlight ethical issues and fair
access, policymakers can help create an
environment where technology empowers
democracy instead of suppressing it.

25.1 Promoting Ethical Tech Development

The overlap of ethics and technology growth
becomes an important topic in today’s world,
especially as new technologies influence global
relationships. Encouraging ethical tech growth is
not just a moral duty but also a vital strategy to
ensure that innovation does not worsen current
inequalities or create new forms of oppression. By

adding ethical standards into the tech
development process, involved parties can build a
culture of accountability that emphasizes

transparency and fairness. This is especially
crucial when looking at the effects of technologies
like artificial intelligence and biotechnology,
which have enormous potential but also
significant risks. Therefore, ethical tech growth
serves as both a safeguard and a guiding

principle, enabling societies to utilize these
innovations while mitigating potential harms,
ensuring that technological progress benefits the
global community rather than exacerbating
disparities or promoting oppressive practices.
Although we often perceive tech advancement as
progress, it's crucial to scrutinize its impact on
societal values and norms. The digitization of
personal information, the rise of surveillance
technology, and information manipulation
present an ethical dilemma that needs urgent
attention. = Advocating  for  ethical tech
development  requires teamwork  among
governments, businesses, and the community to
create guidelines that focus on individual rights
and community well-being. The role of
international bodies, like the United Nations, is
crucial because they can promote cooperation
among countries to set consistent ethical
standards for emerging technologies.
Collaborative efforts can mitigate the risks
associated with technological competition,
particularly in geopolitical rivalries where
strategic advantage may override ethical
considerations. Therefore, actively promoting
ethics in technology not only helps protect
individual rights but also improves global safety
and stability. The ethical dimension of technology
development unavoidably intersects with urgent
geopolitical issues, as countries deal with the
complexities of new technologies and their effects
on global power. The changing relationship
between tech innovation and ethical governance
stresses the need for countries to take a proactive
approach in tackling ethical challenges that arise.
For instance, the use of blockchain technology
presents an opportunity to enhance governance
transparency and combat corruption, but it is
crucial to harness this potential ethically to avoid
its misuse. Additionally, exploring quantum
computing and artificial intelligence requires
strong regulatory frameworks designed to stop
abuse and build trust in these technologies. As
noted in recent studies, including ethical concerns
in the design and implementation of such
technologies is crucial for reducing risks related
to cybersecurity and bolstering collaboration
among nations (Marianne A. Azer et al., p.
1459-1468). Thus, a commitment to ethical tech
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growth can play a crucial role in international
partnerships, shaping not only the use of

technologies but also the future of global
geopolitical stability.

Technology Sectors: 5cores Qverview

Scores

0 Artificial Intelligence  Biotechnaslogy Cyhersecyrity

Technology Sector

The chart provides an overview of various
technology sectors, displaying three key scores:
Ethical Concerns Score, Impact on Global
Stability Score, and Potential for National
Influence Score. Each bar represents a different
technology sector, allowing for a comparative
analysis of these important aspects across
sectors such as Artificial Intelligence,
Biotechnology, Cybersecurity, Blockchain, and
Surveillance Technology.

25.2 Addressing Privacy Concerns in Technology

In a time when technology is advancing quickly,
the link between innovation and privacy is
becoming more noticeable. Governments and
companies are using technologies like artificial
intelligence (AI) and big data to improve
efficiency and competition, which raises concerns
about misuse and the invasion of personal
privacy. This issue is not just a theoretical one;
using technology without proper privacy
protections can change society in ways that
threaten democratic values and personal
freedoms. Furthermore, superpowers like the
United States and China show us that countries
are using new technologies not only for economic
benefits but also for surveillance and control,
raising serious ethical questions about balancing
security with privacy. Tackling these issues in the

B Fthveal Concerns Score
Impact an Global Stability Score
R FPatertial for Natonal Influencs Soare

Blockchain  Surveillance Technology

midst of global competition is vital for creating a
secure digital environment that honors human
rights while fostering technological growth. New
technological breakthroughs allow for extensive
surveillance and data gathering, alarming privacy
advocates and civil organizations. The growth of
technologies like facial recognition and social
credit systems illustrates how governments can
misuse digital tools to track citizens, stifle dissent,
and promote authoritarian practices. The effects
of these technologies are significant, eroding
personal privacy and worsening social and
political inequalities, especially for marginalized
groups. A thorough review of these situations
indicates a pressing need for strong frameworks
that prioritize privacy rights while supporting
technology advancements. As past technological
revolutions have changed power relations, the
current digital era must learn from those
experiences to set ethical limits that reduce the
dangers of surveillance and data misuse, ensuring
that human rights remain a priority. Creating
effective privacy regulations must consider the
complicated nature of international politics,
where different approaches to technology create
conflicting national interests. The European
Union, for instance, has put in place strict data
protection laws, highlighted by the General Data
Protection Regulation (GDPR), which stresses the
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need for individual consent and data security. On
the other hand, countries focused on aggressive
technology-driven strategies may ignore these
regulations in favor of boosting surveillance
efforts. Building a global agreement on privacy
standards can help tackle challenges posed by
new technologies, as international cooperation
may help reduce risks linked to data misuse and
privacy breaches. This idea is particularly relevant
in the context of geopolitical rivalry, where
competing nations recognize that technology is
not just an economic tool but also a means of
influence and control. Therefore, establishing
international partnerships to support privacy
rights can strengthen a global framework that
aims to align technological progress with the
protection of personal privacy.

25.3 Ensuring Equitable Access to Technology

Balancing new technology with fair access is a big
challenge in the fast-changing world of emerging
tech. The digital divide, made worse by
differences in money, infrastructure, and
education, shows a pressing need for reforms
aimed at inclusivity. Countries like the United
States and China are quickly advancing in
artificial intelligence and quantum computing,
while poorer regions risk falling behind, creating
a new type of digital neocolonialism. This
situation limits growth opportunities and hinders
social progress, highlighting the need for current
global powers to tackle these inequalities through
policies that ensure technology access for
everyone, not just the elite (Hannes Werthner et
al.). Only through open discussions and
international teamwork can we hope for a fairer
technological future that empowers all
populations instead of marginalizing them.
Looking at how new technologies can maintain
power imbalances requires us to consider their
global effects. In the past, technological changes
have altered economies and reshaped global
power structures, often benefiting certain nations
over others. For instance, the monopolistic
behavior of tech companies has hindered the
internet's promise to democratize access,
significantly affecting developing countries that
seek to leverage these technologies. Consequently,
emerging technologies can sometimes serve as

tools of exploitation instead of empowerment
(Hannes Werthner et al.). It is essential for
professionals and policymakers to push for rules
that ensure fair access to technology so that the
benefits reach a broad audience. This approach
can help reduce digital inequality and allow more
people to participate in the global economy,
fostering sustainable growth. Ensuring fair access
to technology involves more than just providing
it; it requires significant educational reforms to
improve digital skills, especially in underserved
communities. Programs that promote STEM
education, along with investments in local
infrastructure, are vital for lowering barriers
caused by educational gaps. The involvement of
governments and international organizations is
crucial for supplying resources and establishing
frameworks that support technological skill
development. Moreover, partnerships between
the public and private sectors can play a key role
in ensuring broad access to advanced
technologies, allowing communities worldwide to
participate in the digital economy. By doing this,
such efforts can empower individuals and local
businesses, turning technology from a tool of the
powerful into a shared asset for social and
economic growth (Tyler Stevenson). The
responsibility now lies with global leaders to
collaborate in building a future where technology
acts as a bridge instead of a barrier.

XXVI.  POLICY RECOMMENDATIONS:

INTERNATIONAL COOPERATION

Global politics are undergoing significant change
in the rapidly evolving world of new technologies,
characterized by increased competition and
cooperation among countries. This change
requires a stronger policy approach to
international cooperation that goes beyond
normal diplomatic practices. It is important to
create multilateral governance systems that can
manage the ethical use and development of
technologies like artificial intelligence and
quantum computing while tackling cybersecurity
and misinformation issues (M. A. Cyukos, p.
138-157). These systems would help reduce
conflicts from technological competition, such as
the rivalry between the U.S. and China, and

Power, Pixels and Politics: The Geopolitics of Emerging Technologies in the Digital Age

E Volume 25 | Issue 2 | Compilation 1.0

(© 2025 Great Britain Journals Press



would encourage innovation and fair access to
technology for all countries. By promoting
discussions among global participants like
governments, international bodies, and private
companies, a more stable geopolitical
environment can arise that focuses on shared
human values instead of divisive technology
nationalism. Successful international cooperation
relies on creating a new social contract among
countries that recognizes how technology is
becoming a bigger part of daily life (M. A. Cyuxkos,
p. 138-157). History shows how past technological
changes have shifted power dynamics,
highlighting the need for nations to coordinate
their tech goals with global interests. For
example, dealing with environmental problems
caused by tech misuse calls for joint agreements
aimed at avoiding worsening existing inequalities.
Also, developing cybersecurity standards can help
prevent the harmful impacts of state- backed
cyberattacks. Encouraging partnerships that
include various experts, such as tech developers
and ethicists, can create a unified approach to
policymaking. This new model promotes
cooperative innovation and strengthens nations'
abilities to tackle the complex challenges posed by
emerging technologies. Furthermore, ensuring
fair access to new technologies is crucial for
international stability. The digital divide, which
shows gaps in tech availability and knowledge, is
a major barrier to effective global governance
(Nehme Khawly et al., p. 541-544). The risk of
conflict rises when countries feel overlooked or
taken advantage of in technology matters.
Creating systems that focus on technology sharing
and skill-building, especially in developing
nations, not only advances global fairness but also
guarantees shared advantages from technological
progress. This collaborative approach to tech
governance can contribute to a more balanced
geopolitical landscape by fostering trust and
teamwork among nations, rather than inciting
competition and conflict. In the end, by
embedding the principles of inclusivity and
shared responsibility in global tech discussions,
the international community can effectively use
emerging technologies for everyone's benefit
while reducing the related risks.

26.1 Fostering International Collaboration on Tech
Issues

Global tech advancements have changed
international relations a lot, making it necessary
for countries to work together to tackle common
problems. In this scenario, promoting global
cooperation on tech matters is crucial because
one-sided methods can increase geopolitical
tensions and create disparities in access to
technology. Many countries use nationalist tactics
to maintain their technological advantages, which
may unintentionally create a fragmented global
tech environment. For example, the European
Union’s Digital Strategy seeks to build a shared
digital market, enhancing collaboration among
member states while aiming to make Europe a
leader in tech regulation. A united effort can lead
to significant advantages; sharing knowledge,
best practices, and resources can help lessen the
negative impacts of tech competition, stressing
the vital need for multilateral partnerships to
build effective governance structures around new
technologies. Tackling the challenges of new
technologies demands more than collaboration; it
requires a shift in how countries view
technological rivalry. Historical trends show that
tech revolutions often lead to geopolitical
changes, similar to past industrial phases. For
instance, the Digital Revolution has given rise to
powerful non-state players that influence global
politics, blurring traditional notions of state
sovereignty. In today’s context, the United States
and China highlight the need for balance in tech
endeavors, where cooperative arrangements
might decrease tensions from technological
spying and rivalry. The idea that “AI should make
today the most exciting and creative time to
govern” emphasizes the potential for digital
diplomacy to encourage shared regulatory
standards that enhance global stability. "AI
should make today the most exciting and creative
time to govern. We both also see the potential
prize for the UK, which should have its own
ambitions to position itself at the forefront on Al
and provide leadership on governing in this new
era." (Tony Blair and Marc Warner). Therefore,
collaborative tech governance could pave the way
for success in the digital era by fostering friendlier
international relations. Moreover, the pressing
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need to create unified governance structures
relies on acknowledging the ethical and
regulatory issues that come with rapid tech
progress. The division of current governance
systems, as pointed out in recent studies, makes it
harder to respond globally to problems like data
privacy, cybersecurity, and the ethical impacts of
artificial intelligence (Robert Fay). The rising role
of international organizations like the United
Nations in fostering discussions on tech
regulation highlights the significance of a global
approach. By promoting international
cooperation, countries can fill governance gaps
that worsen inequalities in technology access and
provide marginalized communities with chances
for tech progress. Therefore, a coordinated global
push to create standardized and ethical guidelines
could enhance collaboration, lessen geopolitical
divides, and ultimately help nations utilize the
potential of new technologies for the collective
good.

26.2  Developing Tech
Governance

Frameworks  for

In today's world, rapid tech changes make it
essential to set up strong rules for tech
governance. New technologies, like artificial
intelligence, blockchain, and quantum
computing, are changing industries and the
balance of power worldwide. As countries depend
more on these technologies for advantages, the
lack of solid governance can lead to risks like poor
management and misuse. For instance, the
conflict between key players like the U.S. and
China shows how crucial these technologies are in
gaining economic and military strength.
Therefore, it’s essential for policymakers to create
governance  frameworks  that  encourage
cooperation, focus on transparency, and ensure
fair access, which can help with ongoing ethical
issues and possible monopolistic actions. As
stated, to make sure that Al governance is clear,
responsible, and fair, we need to create
frameworks that  involve governments,
communities, and smaller companies. "To ensure
that AI governance is transparent, accountable,
and  equitable, we need to create
multi-stakeholder frameworks involving
governments, communities, and smaller players.

This approach safeguards against monopolistic
practices and ensures that AI resources are
accessible to all." (Joélle Pineau). These
frameworks need to go beyond national
boundaries to tackle the complex problems
caused by tech advancements. The digital age has
created unprecedented connections, with tech
impacts felt globally, influencing everything from
economic strategies to social structures. Working
together internationally in tech governance is
crucial to reducing risks and promoting global
stability. Although organizations like the United
Nations and the International
Telecommunication Union have progressed with
technology regulations, there are still big gaps in
building consensus and enforcing rules. Aligning
international standards around new technologies
can boost collective security and create a fair tech
environment that reduces the digital gap. Given
the challenges in each tech area, thoughtful
discussions among various stakeholders are
essential for forming a governance system that is
flexible, effective, and reflects different values.
Furthermore, addressing the ethical concerns of
emerging technologies necessitates the inclusion
of diverse groups in the governance process. The
link between technology and social values is clear
as issues like algorithmic bias and privacy
invasion increase. Thus, the governing framework
should promote active involvement from different
social sectors, like civil society, academia, and the
private sector. This comprehensive approach will
guarantee the development of new technologies
that prioritize ethical standards and the public
interest. Plus, fostering a culture of responsibility
will keep stakeholders attentive to societal needs
and expectations. Future governance models
should focus on education that boosts digital
knowledge and ethical awareness, leading to a
more informed public able to discuss technology’s
role in society. Ultimately, adopting a
participatory approach to tech governance can
open up ways for transparency and trust,
encouraging collaboration among all involved in
this tech-driven time.

26.3 Engaging Stakeholders in Policy Discussions

Dealing with the challenges of new technologies
needs a team effort that includes a wide variety of
stakeholders in policy talks. This involvement is
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crucial to make sure that policies reflect the many
effects of technologies like artificial intelligence,
blockchain, and biotechnology. As global political
situations change, the interactions between
different groups become more complex, needing
viewpoints from a range of sources. It is especially
important to include local voices from Global
South communities to create a fair framework
that recognizes past inequalities in technology use
and creation. Examples like AfriCHI and
ArabHCI show a shift towards inclusive practices
that wuplift local knowledge and question
Western-focused views in technology discussions.
Such frameworks help create a fair technological
environment where policy talks can develop in a
climate of shared duty and respect, ultimately
leading to more complete solutions for global
issues (Zakaria A. Mani et al., p. 14279-14279).
Furthermore, it is crucial to address the ethical
concerns brought about by new technologies.
Those involved in policy development must
confront ethical issues that arise from the use of
technologies for spying and economic influence. A
key example is how blockchain can help bypass
economic sanctions, raising important questions
about its impact on international relations and
the economy.

By  encouraging inclusive  participation,
policymakers can better manage these challenges
and focus on ethical standards that protect

democratic principles while utilizing technology
for societal good. Thoughtful discussion among
stakeholders can result in strong frameworks that
foresee and lessen the dangers of adopting new
technologies. This strategy improves
transparency and accountability and encourages
shared governance in the tech field, impacting
global power dynamics as countries aim for tech
leadership (Zakaria A. Mani et al, p.
14279-14279). Finally, engaging stakeholders in
policy talks needs to center on the future impacts
of new technologies within political contexts. As
countries understand the need for global
governance in tech regulation, policies should
tackle the existing gaps in access to advanced
technologies, especially between developed and
developing countries. This calls for cooperative
efforts that promote conversations among various
stakeholders, creating an atmosphere that
supports fair technology access and usage. By
bringing together different perspectives and
expertise, policies can be made that reflect the
realities of global connections, where technology
significantly influences international partnerships
and power relations. Although issues like digital
colonization and ethical tech wuse remain
challenges, a truly collaborative policy- making
process can lead to comprehensive strategies to
foster sustainable, inventive, and inclusive futures
in the digital world (Shaimaa Lazem et al., p.

159-196).
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The chart provides a comparative analysis of
scores for wvarious technology sectors and
different scenarios. The top section displays
scores for sectors such as Artificial Intelligence,
Biotechnology, and Blockchain across three
categories: Ethical Concerns, Impact on Global
Stability, and Potential for National Influence.
The bottom section evaluates different scenarios,
including Inclusive Technology Dialogues and
Technological Rifts between Nations, based on
Prospective Stability, Collaboration Potential,
and Risk of Malintent. The visual representation
effectively highlights the strengths and potential
risks associated with each technology and
scenario.

XXVII.  CONCLUSION

As the discussion about new technologies comes
to a peak, it is clear that their global influence is
deep and complex. Countries have to deal with a
competitive environment, where tech progress
not only affects economic strength but also
shapes international relationships. Powerful
nations such as the United States and China, in
particular, demonstrate the need for careful
planning in the use of technology. Research
indicates that the current tensions due to tech
rivalry have effects that go beyond simple
economic concerns; they also strengthen national
security and alter global power balances.
Therefore, to effectively tackle issues related to
cyber threats, economic sanctions, and the ethical
aspects of tech use, a full understanding of these
factors is essential (Xiaoqing Guo et al., p.
178-180). Recognizing the powerful impact of
emerging technologies requires a reassessment of
current systems for global governance. The
relationship between regulation and innovation
creates a need for both: to effectively use
technological progress.

27.1 Summary of Findings and Implications

The study of new technologies shows how they
interact with current global power issues. Past
examples, like the Industrial Revolution and the
Cold War, show that technological progress has
changed political landscapes over time. Today,
advancements in areas like artificial intelligence,

quantum computing, and biotechnology are not
just improvements in technology; they also
change power structures worldwide. These
technologies are especially important for national
security and economic plans, creating
competition mainly between major powers such
as the United States and China. As international
relations change due to these technologies,
countries are starting to see that their global
power comes not only from military strength but
also from technological independence and
innovation, thus changing power dynamics in
significant ways. Considering the implications of
these observations, it is clear that the ethical and
regulatory issues surrounding new technologies
require a rethink of global governance systems.
The absence of agreement on standards for
artificial intelligence, cybersecurity, and space
technology prevents effective global cooperation
and raises the risk of conflict. Additionally, the
increase of non-state players in technology has
introduced more challenges, making it necessary
to establish multinational agreements that tackle
security threats and the fair sharing of
technological benefits. As countries strive to gain
the strategic benefits from these technologies, the
threat of cyber warfare, digital colonialism, and
authoritarianism—especially through misuse of
surveillance and violations of data privacy—is
becoming more serious. These issues create a
need for a strong framework for global technology
governance. Looking ahead, the future involves a
combination of hopeful and worrisome scenarios
for global stability, shaped by the choices made
today. On the hopeful side, global collaboration
might use technology for peace, prosperity, and
progress; on the other hand, uncontrolled
competition could increase tensions and lead to
conflicts based on technological differences. The
emerging patterns clearly show that nations must
engage in forward-thinking discussions and
policymaking not only to deal with existing
technological gaps but also to prepare for
upcoming changes. Policy advice should aim to
create global standards, support collaboration
between public and private sectors, and balance
technological advancement  with  moral
considerations, creating an environment where
technology helps global governance instead of
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worsening existing problems. The findings call for
a  reevaluation of how  technological
advancements will shape the growth of
geopolitical strategies in a digital world.

272 Emphasizing the Need for a Balanced
Approach

In a time of rapid tech changes, keeping a
beneficial mix between new ideas and rules is
very important. New technologies like artificial
intelligence and blockchain are changing power
connections globally. This shift raises ethical and
security = concerns that require careful
consideration. The rising tensions between
powerful nations, especially the U.S. and China,
highlight the need for shared systems to manage
these technologies. These systems should aim for
openness and accountability, making it easier for
countries to work together while reducing risks
from cyber threats and technological influence.
Without a balanced strategy, the competition for
tech leadership could spiral into a perpetual cycle
of distrust and conflict, jeopardizing the current
power structures essential for global peace and
security. Looking back at past tech revolutions
shows us that there are consistent patterns of
change and adjustment in global power.
Innovations such as the steam engine and the
internet have changed economies and caused
political changes, often needing strong
regulations and international teamwork to deal
with the new issues that arise. A similar method
for today’s new technologies is essential since
they affect areas like surveillance, data security,
and military use. Recent studies highlight that the
idea of “ecological trauma” can help us
understand the effects of tech disruption, giving
insight into how progress and possible harm
relate to each other (p. 112-149). Therefore, a
balanced approach must consider lessons from
historical revolutions to develop policies that
enhance the gains of innovation while protecting
human rights and ensuring fair access.
Furthermore, acknowledging the potential
benefits and drawbacks of numerous new
technologies underscores the necessity for
intelligent regulatory strategies that foster
responsible innovation. The connection between
tech progress and security issues demands a

change in how countries participate in tech
competition. For example, systems that promote
joint research and development along with strong
cybersecurity measures can foster both
innovation and stability. Establishing global
agreements, as suggested by experts, could help
prevent technology misuse, particularly in
military settings (John Braithwaite, p. 217-265).
Advocating for a balanced method does not mean
hindering innovation; rather, it supports a
forward-thinking approach that appreciates how
new technologies can improve global rules and
collaborations. These actions are crucial for
effectively dealing with the challenges of the
digital age.

27.3 Future Research Directions

Tech advancements have caused a big change in
the geopolitical scene, making it important to
look closely at how innovation connects with
power relations. Future studies should look at
how new technologies, like artificial intelligence
and blockchain, can help clarify the shifting
structures of international relations. As these
technologies create competition among world
powers, researchers can explore how they affect
national security and economic strength. This
study should provide examples of how countries
invest in technology to gain competitive
advantages in global markets. Additionally,
looking at the ethical issues of these
innovations—especially regarding privacy,
surveillance, and the possibility of authoritarian
rule—provides an important area for exploration,
which is  crucial for shaping policy
recommendations that find a balance between
innovation and human rights in a fast-evolving
digital world. The growing role of international
organizations in managing new technologies is
another important topic for future research. As
countries face issues from tech companies and the
quick spread of disruptive innovations,
institutional systems need to change to deal with
ethical concerns and unequal power. Future
research can look at how groups like the United
Nations and the International Telecommuni-

cation Union can promote international
teamwork and set standards for technology use,
governance, and  security. = Furthermore,
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examining how effective multilateral agreements
are at reducing risks linked to technology growth,
such as cybersecurity threats and misinformation,
could improve understanding of global
governance problems. By studying these
frameworks, researchers can find ways to
enhance collaboration between countries,
encouraging a united approach to technology's
geopolitical effects. Given  technology’s
widespread impact on global dynamics, it is
crucial to think about possible scenarios for the
future of the geopolitical order. Research should
examine the possibility of technological
convergence—how advancements in artificial
intelligence, quantum computing, and
biotechnology may work together to change
power structures and social norms. Considering
different future scenarios, including hopeful
views of global cooperation and more negative
outcomes filled with conflict and division, can
assist policymakers and scholars in grasping the
many potential paths forward. Such studies can
lay the groundwork for developing proactive
policy suggestions that encourage fair technology
access and ethical governance practices, ensuring
that technological growth positively affects global
stability and human welfare rather than
worsening current tensions.

274 Call to Action for Policymakers and
Stakeholders

The way global power is changing because of new
technologies means that policymakers and
stakeholders need to act quickly. The complex
relationship between technology and geopolitics
requires a strategic plan that focuses on working
together rather than fighting against each other.
Decision-makers should create settings that
promote research and development while also
paying attention to ethical issues. This means not
just encouraging innovation but also tackling the
potential misuse of technology and the
inequalities that can increase geopolitical
tensions. Joining in multilateral talks can help
find common ground on regulating new
technologies, which can set limits that stop tech
advancements from worsening current issues or
starting new conflicts. Additionally, recognizing
how technologies like artificial intelligence and

quantum computing could change military and
economic strategies should unify responses from
international actors. Policymakers have to engage
in discussions that go beyond national borders
and create frameworks for responsible
governance and ethical standards that reflect
shared interests. Possible actions could involve
creating common ethical rules for technology use
and improving cybersecurity to reduce the risk of
state-backed cyber threats. Working with private
companies will be essential since these entities
often play key roles in tech development and use,
highlighting the need for collaborative oversight
and regulation. The urgent need for a global,
unified approach is clear, especially when looking
at past technological revolutions. History has
shown that technology can either connect people
or create bigger gaps, thereby affecting societies
in various ways. Policymakers must learn from
this and get actively involved in the geopolitical
discussions about new technologies. By finding a
balance between innovation and the public good,
they can prevent possible crises and create an
environment where technology leads to progress
instead of conflict. Therefore, a call to action is
not just a recommendation, but a necessity that
requires immediate focus and commitment from
everyone involved in geopolitics and new
technologies.
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The chart presents two sets of scores related to
technology sectors and scenarios. The top section
displays scores for various technology sectors,
including ethical concerns, impact on global
stability, and potential for national influence.
The bottom section illustrates scores for different
scenarios measuring prospective stability,
collaboration potential, and risk of malintent.
This visualization provides an insightful
comparison of the scores, highlighting the
relative strengths and weaknesses associated
with each technology sector and scenario.
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Teaching the Death Penalty through Multimodal
Projects and Critical Expression

Antonia Matthaiaki

INTRODUCTION

The New Curricula are aimed at teaching of
literary modules even more interesting and
interactive, mainly through the integration of
ICT. Thus proposal deals with the inclusion of
ICT, and more specifically, the Nearpod digital
learning application, as well as the use of the
cooperative group method, learning through
exploratory processes, and the development of
the students’ critical ability on Modern Greek
Language and Literacy. The teaching scenario
refers to assigning group projects, based on the
student’s learning profiles, on the topic of the
Death Penalty. The intended outcomes of the
proposed teaching scenario are the enhancing
critical thinking, fostering collaboration and
improving digital literacy.

Keywords: modern greek language and literature,
death penalty, nearpod, ict in education,
cooperative learning, exploratory learning, digital
media integration, critical thinking development,
group projects, student engagement.

Author: MEd Philology, High School of Malia, Crete.

| INTRODUCTION

In general, the integration of technology in
education is a challenge of our times (e.g. resource
limitations, teacher preparedness and resistance
to change) ultimately aimed at turning students
into active participants in new developments, and
making them familiar with diverse learning
models. At the same time, an effort is observed,
mostly in public schools, to include students with
different learning profiles in each class. Taking all
of the above parameters into account and in the
context of this teaching model, it is attempted to
adapt teaching to the abilities and performance of

© 2025 Great Britain Journals Press

all students in order to create the personalized
learning and ensure a commonly accepted level of
basic knowledge, skills, and attitudes. Therefore,
emphasis will be placed on making use of a variety
of teaching methods (differentiated instruction).

. DESCRIPTION

This is a teaching in the Modern Greek Language
to the 3rd Grade of High School of General
Education of one teaching hour. It is addressed to
a class of fifteen students and concerns the
presentation of already assigned assignments on
the topic of the death penalty with the aim of
further deepening the subject. This teaching is
entirely harmonized with the teaching
instructions according to the Course Curriculum
(it belongs to the thematic unit of punishments in
the course of the Modern Greek Language) and
aims at the student’s response to the studied texts
by producing spoken (debating), written (poems)
and multimodal texts (presentation or
infographic) in a defined communicative context,
developing documented their personal opinion.
The rubrics for a argumentation, creativity and
cooperation would provide insight into how
learning, outcomes will be measured.

In previous lessons, students watched a video
through the flipped class technique about the last
death row inmate in Greece, entitled 'The last
execution of a death row inmate in Greece
"(https://www.google.gr/url?sa=t&rct=j&q=&esrc
=s&source=video&cd=&cad=rja&uact=8&ved=2a
hUKEwi15PXi_bKEAxXQhPoHHUulA7kQtwJ6B
AgOEAI&url=https%3A%2F%2Fwww.youtube.co
m%2Fwatch%3Fv%3DwU75hWnly24&usg=A0OvV
aw2KZk1Bzd23Pd1kPu6hBO0j&opi=89978449);

they reflected on the topic of the Death Penalty,
and were smoothly introduced to a teaching
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criterion through both non-literary (‘Thoughts on
the death penalty’ from an essay by Albert Camus,
and 'Death Penalty: The Ultimate Penalty' by
columnist Eirini Chamourgka) and literary texts
('Life is Beautiful' by Lina Nikolakopoulou) from
the Subject Bank of Graded Difficulty (Subject:
27614), also using teaching material from the
school textbook of Expression-Composition, Issue
C, pp- 80-86.

At this point, group activities of oral, written and
multimodal text production are assigned, in order
to develop their autonomy, cooperation and
critical ability with the ultimate goal of deepening
the new knowledge. These projects are completed
and sent to the teacher's email address, and after
they are checked for validity and feedback is
provided on them (where deficiencies were found)
through guided dialogue and discussion with each
group, the presentation of this teaching will take
place through the Nearpod learning application,
which enables, on the one hand, the teacher to
view all of the projects through an interactive
whiteboard, the presentation of which will be
undertaken by the coordinator of each group.
Thus, they will have a holistic approach to the
subject. On the other hand, this application
provides the teacher with the convenience of
quickly and immediately integrating already
prepared student files!

More specifically, they have distributed
worksheets (see Appendix) to the students with
assigned tasks per groups and based on their
different profiles. The distribution of the projects
has taken place based on the unique inclinations
of the students. It is aimed at differentiated
teaching and the involvement of all students in
the teaching process. Students with an excellent
performance will participate in a speech contest,
while students with a moderate and good
performance will be involved in artistic and digital
projects. Each group has been given a name
associated with the project assigned to it, and the
aim of these projects aim to view and teach the
death penalty through different approaches to
learning. Each group has a coordinator who will
undertake to present their projects to the whole
class. Then, there will be a short discussion
regarding the impressions of the students on the

content and the teaching method for the teacher
to reflect on the positive and negative elements of
the present teaching aiming at his/her continuous
improvement.

Goal Setting

In the context of this teaching, the following goals
are set for students:

In terms of knowledge

e To acquire general knowledge on the subject
of the Death Penalty.

e To put forward arguments for and against the
Death Penalty.

To delve into the Death Penalty.
To become familiar with representative texts
on the topic of the death penalty.

e To build new knowledge by
participating.

e To become familiar with the production of
poems associated with the subject of the Death
Penalty.

e To understand the power
expressiveness.

actively

of language

In terms of skills

e To implement cognitive strategies for
acquiring new knowledge with an emphasis on
strengthening the students' agency and
initiative.

e To be led to value judgments of sociological,
moral, psychological interest.

e To become familiar with
exploratory-experiential learning and to be
active on it.

To practice intersectionality.

To activate by processing the poems their
judgment and imagination and to build new
experiential learning.

e To practice their text reading, evaluation, and
interpretation skills.

e To practice the perception of different textual
genres.

To develop metacognitive skills.
To work together to accomplish a common
goal and complete a typical assignment.

e To practice searching for information and
making use of digital resources.
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e To develop skills in organizing and presenting
information in an attractively way.

e To produce pre-planned oral and written
speech.

e To publish their assignment on the school's
website.

e To enjoy literary creations that are associated
with this subject.

e To act as readers following their reading path
and enjoy the readers' response.

e To enhance their ability to recognize

multimodality and become aware of image

and speech conversation.

To produce multimodal texts.

To practice in the development of arguments.

To practice critical literacy.

To practice digital literacy.

To identify through specific reflective

processes: a) what they learned, b) the stages

that they followed.

e To practice active listening.

In terms of attitudes

e To develop mental abilities (critical ability,
etc.) in the context of digital literacy.

e To adopt values such as respect, appreciation,
and cooperation through the cooperative
group method.

e To realize that the subject of the Death Penalty
has influenced and continues to influence
literary and non-literary creation.

e To acquire a positive attitude towards Modern
Greek Language, since it relinquishes its
anachronistic character and puts students in a
leading role in the teaching process.

e To develop empathy through the perception of
timeless social norms.

Structure of Teaching — Activities
STAGE A
Duration: 5’

At first, it attempted to draw on the knowledge of
students that already exists, according to the
principles of constructivism, regarding the subject
of the death penalty, which they have already
approached in other subjects and classes
(Practical applications of moral reflection
[source: Principles of Philosophy 2nd Grade of

High School - Humanities] -Plato Protagoras
[source: Philosophical Discourse 3rd Grade of
High School - Humanities]. Section 6 (The
educational significance of punishment as proof
that virtue can be taught - Violation and contempt
of human life (Murder - Death Penalty -
Torture) [source: Topics in Christian Ethics 3rd
Grade of High School), as well as in previous
lessons of Expression — Composition.Thus they
will structure their new knowledge in order to
have a holistic view of the subject. It is a smooth
starting point to trigger the teaching process.
Through the connection of the subject of the
Death Penalty with other subjects, students have
the opportunity to realize the value of
intersectionality to be able to understand better
and perceive new knowledge. At the same time,
they view the subject of the Death Penalty from
many angles, thus expanding their critical ability.

The lesson will begin by announcing to the whole
class that this teaching hour is dedicated to the
presentation of the students' group work assigned
to them in a previous lesson on the topic of the
Death Penalty in order to complete this unit. With
the presentations of the tasks, students acquire an
active role in learning, learning takes on an
entertaining character and the one-dimensional
and anachronistic character of the educational
process is removed. Thus, the teacher assumes an
inspirational, encouraging, and mentoring role by
emphasizing the students' agency. At the same
time, by assigning specific projects, the principles
of cooperation and differentiated teaching are met
so that all students are actively involved in the
learning process. They also realize that the issue
of the Death Penalty has influenced and continues
to influence literary and non-literary creation,
they develop empathy through the adoption of
timeless social norms while simultaneously
cultivating digital literacy. Both the projects and
the answers of each group, which have been sent
by email to the teacher, have been entered into the
Nearpod teaching application, in order for an
overall presentation of the subject to be available,
as well as the possibility of publishing them on the
school's website.
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STAGE B

Duration: 10’

Digital Artists, which is the first group, will follow,
and after announcing the difficulties they may
have encountered and how they dealt with them,
they will present their work to the whole class.
The project was assigned to them was to make an
infographic or conceptual tables or a presentation
on the types of death penalty, the countries in
which it still applies today, etc. To create these
projects, he/she will wuse specific digital
applications, which have been suggested by the
teacher (such as Coggle.it, Gitmind, Canva.com),
so that he/she can receive his/her continuous
guidance and face together the difficulties that
may be encountered.

In this way, they make their reflection and
develop metacognitive skills as they describe the
strategies through which they approached
webography and the application they used to
create their works; they also adopt a positive
attitude towards the subject of Modern Greek
Language, as the latter relinquishes its
anachronistic character, and highlights the
leading role of students in the teaching process,
apply cognitive strategies to acquire new
knowledge, with emphasis on the enhancement of
the students' agency and initiative, and practice

the skills of text reading, evaluation, and
interpretation.
Furthermore, they develop and appreciate

cooperation as they work together to finish a joint
project within the prescribed time, along with
critical and digital literacy, and realize that speech
and image work smoothly together through the
infographic. What is more, the infographic helps
students condense a large amount of information
into a visually interesting format making it easier
for them to remember the key points of the
subject. Finally, it offers students the opportunity
to express their creativity and develop skills to
organize and present information in an
attractively way.

The coordinator of the first group undertakes to
present the project and other members act
supportively.

STAGE C

Duration: 15’

At this stage, a reasonably short video will be
shown to the whole class from the "Reporters
without borders" ERT1 show by St. Kouloglou
‘https://youtu.be/nPyDieKtc-M?feature=shared’,
and then, after looking at the data of the Eteron
survey on the reinstatement, or not, of the death
penalty in our country, which was carried out in
April 2023, a speech contest will begin based on
the worksheets, with arguments for and against
the death penalty from the second group, i.e. the
Orators. Thus, group members undertake to carry
out this speech and counter-argument process to
represent their group. On the one hand, with the
screening of the short video, they reflect on the
death penalty and the attention of the whole class
is focused on the debate that will follow.

Moreover, through the speech contest, students
acquire the status of a speaker, and their
self-confidence is boosted as they are asked to
defend their arguments with courage and candour
in front of their audience and practice the skills of
reading, evaluating, interpreting, and writing an
argumentative text by producing pre-planned oral
speech. Thus, they gain a comprehensive
understanding of the arguments, respecting the
opposite view through the juxtaposing of their
positions and by delving into the subject of the
death penalty, as they approach it from a moral,
philosophical, religious, social, political, and
cultural point of view. Also, they prepare
themselves for their future role as thinking
citizens of a democratic country.

STAGE D
Duration: 10’

The presentation of the third group, i.e. the Poets,
follows at this stage. They have been asked to
apply the Fibonacci sequence of Mathematics to
one or all three poems that were given to them in
the worksheets and create their poetic speech. The
goal of this project is for students to realize the
intersectionality between subjects that seem to be
completely different from each other, such as
Mathematics and Literature while enjoying
literary creations on the subject in question. The
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students also practice producing poetic speech
with a bit of assistance and help offered by this
sequence, following their reading path and
enjoying the readers' response. They cultivate
their imagination and creativity, understand the
power of language expressiveness, and realize that
the subject of the Death Penalty has influenced
literary creation and continues to do so.

STAGE E

Duration: 5’

Discussion in the classroom follows at this stage,
along with an evaluation of the lesson’s content,
the way it is implemented, and the impressions of
the students and the teacher. The expected
outcome is for children to reach value judgments
from a sociological, moral, and psychological
point of view and realize that a composition topic
can be approached in multiple ways, depending
on the specific characteristics of each child. Also,
to find out through specific reflective processes
what they learned and the stages they followed.
Finally, they understand that the contemporary
public school can foster those children's skills that
will prepare them for their future roles (which
serves as proof of a democratic school that is in
line with technological developments, offers equal
opportunities, and is human-centred). In the end,
it could be proposed that the outcomes of the
projects be published on the school's website.

. CONCLUSION

Therefore, the use of ICT in the teaching of the
Modern Greek Language and Literature is a
challenge and at the same time a necessity for
teachers. They must use new digital tools,
personalized learning, collaborative learning to
achieve the desired learning outcomes. It is
necessary for teachers to be trained in new digital
tools and applications to overcome the challenges
of ICT integration, creating a path for systemic
improvements. The use of ICT, Al and virtual
reality in Modern Greek Language teaching
should be emphasized for broader educational
outcomes, such as fostering digital literacy,
critical thinking and preparing students for the
modern workforce.
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APPENDIX
WORKSHEET

MODERN GREEK LANGUAGE
LITERATURE, 3RD GRADE

SUBJECT: DEATH PENALTY

AND
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GROUP A: THE DIGITAL ARTISTS

Work together and create conceptual tables and
infographics on the subject of the death penalty
(you could create conceptual tables with the
countries that currently implement it, the
different ways that it is implement, etc.)

In order to create them, you can use one of the
following tools: Coggle.it, Gitmind, Canva.com.

If you face any difficulties, you can create a special
report in the form of a presentation (in
PowerPoint).

GROUP B: THE ORATORS

After watching the short video entitled 'Death
Penalty' from the 'Reporters without borders'
ERT1 show by St. Kouloglou,https://youtu.be/
nPyDieKtc-M?feature=shared and looking at the
following data from the Eteron survey on the
reinstatement, or not, of the death penalty in our
country, which was carried out in April 2023,
work together to create a speech contest with the
arguments for and against the death penalty.
Raise moral, religious, legal dilemmas that result
from the imposition of the Death Penalty.

TupPwVEITE 1 SIaPWVEITE PE KGO pia and TG TaPAKATW AMOYEIG;

MNpénel va kaBiepwBei kal TAAI n Bavatiki MOIVA yia OpICHEVA EYKARMATA

AT AA

[ Zup@uve® & Mdlhov cuppuve: 44.2% ]

3.2%

Aaguvw
39.7%

Alapave & MaAov Siapwve: 52.6%

TupQWVE
27 .1%

MaAhov
OUHQWVE
17.1%

MaAhov

S1aguve
12.9% I':

ahanknannls

Do you agree or disagree with each one of the
following views?

The death penalty should be reinstated for some
crimes

Awpwve: Disagree

MdaMov Stapwve: Rather disagree

MdaMov ovpgwve: Rather agree

Svppuvo: Agree

AT'/AA: Don’t know/No answer

Svppwve & MarMov ocvupwve: Agree & Rather
agree

Alpove & Marov Stapuve: Disagree & Rather
disagree.

Retrieved from: What the Greeks think of the
death penalty, 48 years after its abolition - BEST
TV, Kalamata (best-tv.gr)

GROUP C: THE POETS

Let's try to
Mathematics!!!

combine Literature with

After reading the following poems on the Death
Penalty and applying the Fibonacci sequence (the
sequence of numbers, in which, each number is
equal to the sum of the previous two is known as
the Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21,
34,...), make your own poem on the Death
Penalty. You can apply the above sequence to one
or more of the poems that are given to you.

POEM 1

Konstantinos Kavafis, 27th of June 1906, 2 p.m.
Poem source: http://cavafis.compupress.gr/
index3.htm

When the Christians brought him to be hanged,
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the innocent boy of seventeen,

his mother, who there beside the scaffold

had dragged herself and lay beaten on the ground
beneath the midday sun, the savage sun,

now would moan, and howl like a wolf, a beast,
and then the martyr, overcome, would keen
“Seventeen years only you lived with me, my
child.”

And when they took him up the scaffold’s steps
and passed the rope around him and strangled
him,

the innocent boy of seventeen,

and piteously it hung inside the void,

with the spasms of black agony—

The youthful body, beautifully wrought—

His mother, martyr, wallowed on the ground

and now she keened no more about his years:
“Seventeen days only,” she keened,

“seventeen days only I had joy of you, my child.”
[1908]

POEM 2

On the death of Ashraf Fayadh

Poem source: https://www.google.gr/url?sa=
t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&
uact=8&ved=2ahUKEwj61tyroOiKAxW5RVEDHc
CMF4gQFnoECBwQAQ&url=http%3A%2F%2Fpo
litropi.greek-language.gr%2Fkeimeno%2Fsto-tha
nato-tou-ashraf%2F&usg=A0OvVaw2sJIKdvETexr
d5luzoYAyT&opi=89978449

Ashraf Fayadh is a Palestinian poet who was
sentenced to death in 2014, by a Saudi court, for
apostasy, atheism, and spreading ideas of
atheism in society. The conviction was based on a
witness who testified that he heard him insult the
Prophet Muhammad and Saudi Arabia, and on a
collection of his poems that he had published in
2008.

You showed him

His sentence is worth it

You showed the poet

Kill him

This is the only way to trigger
The events

And this is the only way

To condemn him

To eternity

Do you know how many would envy his fate?

But they are not condemned
Because not everyone is a poet
Even if they write poems.

Eleni Lintzaropoulou, Diastixo, 10/1/2016
POEM 3

Nikolas Michas, "fear (in) the end", Aegean, 2013.
Poem source: https://www.poiein.gr/2013/04/11/
ieeueao-issao-ooi-oyeio-ia-oiauoae-aeaassii-2013/
IMToelv.

Death row inmate

I lit a candle

to ignite hope at heart.

I burned a daisy to see if you love me,

because pulling off its petals takes time.

As soon as I saw the flame in the petals, I put it
out.

There was only one petal left,

and I couldn't remember the order I had started;
loves me? Loves me not?

Loves me not? Loves me.

I didn't like maths as a kid anyway.

That's why I stuck in practice.

I could solve theoretical problems.

Never my own, though.

I tried to find a pacemaker to put in my mind.
Unfortunately, I never managed to find the dead
end

that prevents me from running in my dreams, as
well.

I love you.

It is important But It slips away Spontaneously
Before It matures.

This always condemned me.

If there was a death penalty for Love,

we would all be dead.

Because, who has not pulled off the petals of a
daisy

that was burned in "Loves me not"?

Fortunately, there are many.

Unfortunately, we think of the ones that we have
pulled their petals off.
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Ghana's Historical Economic Template of Failure

Michael Nii Yarboi Annan

l INTRODUCTION

We have for decades tolerated naked economic
terrorism by our various Governments and these
are no mere words; starvation of our people, lack
of medical facilities, poor roads, majority of our
population under the poverty-line and the
hopelessness of our youth in the system of
Governance. We have blamed our economic
challenges either on the system of governance or
those in power. And we took steps to change the
situation by changing the system of governance or
changing those in power; we are yet to find a
lasting solution.

I believe as people, we have failed to understand
the challenges confronting us due to our inability
to appreciate our local economy and where we
belong in the global economy. More degrading,
the Ghanaian is unaware of the burden of
economic hardship they have endured, or the evil
Governments have perpetuated on them. It is
time to demand solutions that will pave way to
reduce the burden of economic hardship our
people face, to develop hope in themselves, to
compete fairly on the global-stage and to win by
the same level of gratification enjoyed by other
nationals.

Until we appreciate the reason why our economy
keeps failing with a currency unable to store value
over time, misplaced fiscal and monetary policies
landing us in unsustainable debt, leading us into a
parallel tax regime that Kkills entrepreneurship
and weakens our financial sector unable to
support production; we will forever change
governments but we shall fail on the economic
front every six-years. Why has debt engulfed us,
and we cannot find fiscal space to take on
production, build new orientation and compete
on the world market as equals? These are the
questions I expect our people to ask those who
seeks to lead us. And if the people are unable to
adequately ask those that seeks t leadership our

© 2025 Great Britain Journals Press

journalism should be able to ask the right
questions for the people.

Our Nation bleeds, yet none is prepared to stop
the economic bleeding that helps the few and
subject the majority to untold hardship. I am
highly disappointed; our national conversation is
not about the economy and how we will get it
back to life but policies that will end up
demanding debt for us to be able to implement
same. Those in power do not bring back lives and
have failed to bring back the economy as they
promised and those wanting to come to power are
too careful to mention a comprehensive
programme that has no coordination with the
current International Monetary Fund (IMF)
programme under implementation.

What I look to do with this article is to bring the
economic conversation back to where it belongs
and get us to understand the background of our
economic failures and what we can change or do
right to bring back life into this economy for the
prosperity of the majority.

Il HISTORICAL ECONOMIC TEMPLATED

The human brain is powerful and when things are
printed on it, it is difficult to erase and reprint a
new orientation and concept of how things should
be and not what we use to do. The challenges we
face today did not start with the present
Government but at the start of Ghana in 1957.
The failure of the present Government is due to
the decisions to conforms with the historical
economic templated of managing Ghana.

Our first President Dr. Kwame Nkrumah set out
to industrialised Ghana between 1957 and 1969. I
have always kept, he is a wholistic developer but a
bad businessman and since then all our
Presidents have been bad businessmen. Ghana’s
agricultural sector employs over 80% of our
workforce and its contribution to GDP was 60%.
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Our President then needed to understand that
industrialisation begun from the farmlands, and
it is not right to use 80% of your workforce to
produce 60% of GDP whether skilled or unskilled.
This can be described as under-performance of
our labour force, using more assets to produce
less goods and services.

Without coming to this realisation, we took on the
project to industrialised Ghana with no targeted
policy to develop our agriculture to feed our
industries all year round. And before we realised
our newly built industries needed to depend on
imported raw materials and semi-finished raw
materials. Now our attempt to industrialised
Ghana to make us self- sufficient also ended us
being import dependants thus the need for
foreign exchange to facilitate trade.

What we did not realise in the past has become a
historical template for almost 6 decades. The
cocoa sector for example, around 1957 employs
17% of Ghana’s work force and only produces 8%
of GDP which is our major foreign exchange
earner. In modern Ghana with over 3omillion
population, the cocoa sector employs 17% of our
working population and its contribution to GDP is
3.5%. What this means is, the Ghanaian
leadership for over 60 years have failed to realise
what must be done to change that historical
template which ended us in unsustainable debts,
Inefficiency.

Our efforts towards industrialisation and Dr.
Kwame Nkrumah’s vision to see Ghana manage
its own affairs, got him to accelerate the
industrialisation projects that dictated the pace of
debt accumulation, especially our foreign debts. It
was not wrong to industrialised and to substitute
imports with our own production; what went
wrong is our inability to concentrate on our
strength, build more -capabilities within our
strength and develop new orientation within
those capabilities.

Ghana’s external debt rose sharply from nothing
in 1957 to over US$500 million by 1960 and in
1965 Ghana fell into a debt repayment crisis
which had to be resolved through debt
restructuring agreement in 1966,1968 and 1970.

Our first re-negotiation of our debt occurred in
1966 which involved an informal convening of all
our creditors to investigate the debtor’s (Ghana)
liabilities and liquid assets. A decision of what
quantum of debt-relief must be extended to the
debtor. Our over reliance on agriculture related
manufacturing sector and our inability to produce
the needed raw material for our industrialisation
drive made us dependant on imported raw
materials and by extension foreign credits and
foreign currencies to the detriment of our
economic health.

The above forms the basis of our historical
economic templated for various governments to
follow and I must say, government after
government have done so marvellously well by
following the failed economic management
template religiously to date.

1. UNSUSTAINABLE DEBT CRISIS

We needed to understand Ghana’s debt
challenges thoroughly to effectively manage debt
going-forward. Every nation will buy debt locally
and on the international capital market for
several reasons justifiably or not. Most debt
acquired in the early post-independence where
more of credits for plant, machinery and raw
materials to feed the factories to produce — which
is good but then, that requires that we need to
generate enough foreign currencies to pay back
suppliers’ credits and not to depend on other
commodity export to meet our obligations which
were not linked to the investments for which
reason we borrowed.

I am not interested in the political happenings of
those years in my analysis of what went wrong.
What we need as a nation is to have honest
conversation of what we never understood but got
involve with and handled it poorly. Let us end the
blame game of which regime mess us up
economically; the ones here, taking on the pain of
our economic failures are you and me.

Every company or a nation, will generate income
and will incur expenses in generating the income.
The excess income you generate over your
expenses allows you to create assets (cash, plant,
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properties, equipment, and advances) and the
opposite will occur if you spend more than the
income you generate; then, you have to sell off
your assets to pay for the losses or deficits. If your
assets are depleted or you do not have enough
assets to sell then you will have to borrow (credit,
debt, and equity) to pay for the excess
expenditure over income.

Therefore, if Ghana was taking on credits to
invest into production then, I assume, that

production will generate cash enough to pay for
the credits over a certain period and in the
instance the credits weren’t locally procured but
foreign in nature then, the production must be
capable of generating enough foreign currencies
to pay back the credits. This is where we got it
wrong, and we are still struggling with. It suffices
to say, if you take on more foreign credit you must
produce to generate more foreign currencies;
your inability to do as such will make you
unsustainable in debt management.

Table 1: Ghana’s Fiscal Policy

CENTRAL GOVERNMENT FINANCING

1958 1959 1960

1961 1962 1963 1964 1965

¢'million ¢'million ¢'million ¢'million ¢'million ¢'million ¢'million ¢'million

Revenue 152.5 157.8 164.0 178.7 189.3 210.1 246.0 340.8
Current 101.8 115.1 140 167.0 1 202.2 234.1 26
Expenditure . 5. 40.7 7. 779 . 34- 3.7
Capital 8 2 106 11 129.1 1 170 170
Expenditure 35. 53. -3 7-5 9. 35.7 70.4 70.4
Total Expenditurel 137.6 168.3 247.0 284.5 307.0 337.9 404.5 4341
Surplus/(Deficit)| 14.9 -10.5 -83.0 -105.8 -117.7 -127.8 -158.5 -93.3

From 1958 to 1960 the total deficit created by
government own fiscal policy is ¢78.6million
which was financed by drawing down of central
government financial assets by reducing our
accumulated cash and the sale of foreign
securities to finance the deficits. Internal
borrowing was not significant until 1961 and prior
to that surplus from the Cocoa Marketing Board
was relied upon to finance deficit.

Table 1. is to demonstrate what I had described
earlier; if you are unable to generate excess
income over expenditure then you will have to sell
off your assets to pay for your credit or debts until
there is no assets then, you will have to borrow to
pay your debt and finance your appetite of
spending. This is what had happened with our
economic management.

Our fiscal policy was spot on to have set up more
manufacturing industries which led to the rise of
import of raw materials and semi-finished

materials which was second to capital goods. I
can confidently say until our industrialisation
drive is linked to our agriculture and its ability to
produce sufficiently for industrial use, all agenda
to industrialised Ghana will fail. With all the
investment made into manufacturing our export
earnings did not increase significantly until 1960
and even then, our export stagnated while
imports were on the rise leaving us with deficit on
our current account and a depleted financial asset
to close the gap.

At this point Ghana has successfully managed to
create a historical economic template of
managing our economy. By taking on
industrialisation decoupled from our agriculture,
firmly hinged on imported raw materials and
unable to push up export and rake in more
foreign exchange from the international market.
Our production grew credits faster than it grew
export; and to meet our obligations we needed to
rely on foreign loans and disbursements to close
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the gap thus unsustainable borrowing which
eventually led to unsustainable debt.

V. THE ECONOMIC LIBERATORS

Then came the various ‘liberators’ from 1966 to
1981 promising a solution with a ‘firm support’
from the IMF, World Bank, United State of
America, Canada, West Germany, and Britain. In
1966 these nations and institutions did advance
to Ghana ¢19.0 million, an amount not sufficient
to address the economic challenges. The
challenge was the current payment and servicing
of external medium-term debt (1 — 12 years of
maturity) like the situation we have now in the
year 2024. By the second half of 1966 Ghana had

suspended debt servicing and in June 1966 some
14 creditor countries (today called the Paris Club)
had met in London to deliberate on the
suspension of debt servicing by Ghana. In
December 1966 Ghana and the Paris Club had
reached an understanding to have it external
medium-term debt rescheduled.

Ghana then was seeking to reschedule some
¢145.0 million to be stretched over a 13- years
period beginning repayment from 1971.
Promising a departure from the past template and
fixing unsustainable borrowing Ghana will
tighten fiscal policy and Tables 2. depicts what
was achieved by our ‘economic liberators’.

Table 2: Ghana’s Fiscal Policy

Central Government Financing

Total Revenue = Total Expenditure Fiscal Balance
( ¢ million) ( ¢'million) ( ¢'million)

1970 437 435 2
1971 450 461 -11
1972 419 505 -86
1973 444 553 -109
1974 652 843 -191
1975 815 1,439 -624
1976 1,075 1,868 -793
1977 1,539 2,677 -1,138
1978 2,186 3,625 -1,439
1979 3,015 4,597 -1,582
1980 3,264 6,066 -2,802
1981 4,539 9,847 -5,308
1982 4,643 10,132 -5,489
1983 10,241 15,175 -4,934
1984 22,641 27,485 -4,844
1985 40,311 47,891 -7,580
1986 73,025 73,3260 299
1987 111,046 106,987 4,059
1988 153,791 149,880 3,011
1989 214,513 204,161 10,352
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After the mission’s programme proposed and
agreed by Ghana with all the pain this nation had
to go through to stabilise the economy and propel
growth, by 1971 our economic challenges had
return in full gear. Between 1966 and 1969 this
nation had to make a choice of discontinuing
programs and projects while keeping facilities
and assets which can achieve the needed growth
as suggested by the economic handlers.

The question is — why were the economic
challenges back at us repeatedly?

V. CURRENCY MISMANAGEMENT

Ghana was a member of the Sterling area which
means our currency prior to 1965 was the West
African Pound Sterling which was changed to the
Cedis but remained pegged to the Pounds
Sterling. In 1965 the conversion rate of ¢1
$1.67, which meant that you needed $0.60 to
obtain ¢1. After the overthrown of President
Nkrumah in February 1966 a new currency was
introduced called the New Cedis and for every
¢1.20 you will receive N¢1.00; a 20% devaluation
of our currency and US$1 = N¢0.71. Again, in July
1967 the New Cedis was devalued and the
following exchange conversion was applicable,
N¢1 can only purchase US$0.98 (US$1 = N¢1.02).

By November 1971 Bank of Ghana announced
that the New Cedis will no longer be pegged to the
Pound Sterling but to the US Dollars at N¢1 =
$0.98. And by December 1971 the New Cedis was
devalued with the new rate of exchange being N¢1
= $0.55 (US$1 N¢1.82). Within a period of
two-months the New Cedis had depreciated by
43.9% after it was pegged with the US Dollars.
Subsequent to this was several devaluations but
the only time the Cedi appreciated against the US
Dollar was in 1973 when the Acheampong
administration decided to pegged the New Cedi
value to Gold with the following applicable rate
N¢1 = US$0.87 (US$1 =N¢1.15)

The management of our currency is vital to the
health of our economy. Ghanaians accepted a
burden-share by losing 20% of their savings in a
bid to solve our economic challenges in 1965 but
the only time we saw the Cedi appreciate against
the US Dollar was in 1973 when the Cedis was

pegged to Gold and yet we have failed to
understand how strategic gold can be used to
protect the value in the Ghanaian Cedi.

In 2006 — 2007 the John Agyekum Kufour’s
government embarked on redenomination of our
currency with the popular adage “The value is the
same”; yes the value did not change but our sense
of value changed. The Ghanaian all of the sudden
had believed the Ghanaian Cedi was higher than
the US Dollar because the rate of exchange
became US$1 = GH¢0.916. What we forgot was
what the GH¢0.916 did represent which used to
be ¢9,160.00. Ten Thousand Cedis had become
which was two Five Thousand noted had become
the small silver coin called GH¢1.00.

This certainly was not the same as the 1971
appreciation of the New Cedi which was hinged
on Gold against the US Dollar yet Ghanaians
found confidence in new currency sagaciously
perceived it has of the same value with the Dollar.

VI. FISCAL RECKLESSNESS

Government policy and programs have directed
fiscal policy largely in this country. After the
overthrow of President Kwame Nkrumah, the
then military government main criticism of his
government was the fact that his industrial
expansion was unsustainable and the reason for
the country unstainable debts and therefore fiscal
policy was about discontinuing some vital
projects. This has been the template of fiscal
policy since the overthrow of our first President.
Criticise = the governments projects and
investments, win power and discontinue the
projects of your predecessor and commence your
own program by which are often front loaded.
Our fiscal policy has never been about investment
analysis of what the program or project cost and
benefits is.

A look at Table 1 and 2 gives an indication of what
I have just described. In 1965 our fiscal deficit
had grown to the region of Hundred million of
Cedis. Then followed the military takeover and
the discontinuation of project with structural
adjustments programs. By 1971 we looked good
with Two million Cedis surplus and as usual by
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1974 we found ourselves back at the Hundred
million Cedis deficits levels.

Again, our historical template of fiscal policy has
been structured along the oratory of campaigning
for power and not on a sound, well inform
research that can find space within the Ghanaian
natural economic structure to drive sustainable
growth.

I challenge each reader to review the various
manifestos of our main Political Parties since the
beginning if the 4™ Republic and you will agree
with me; beautiful policy proposal yet none have
satisfied the finance requirements of these
policies thus, they get into office and turn to debts
to finance these policies, our recklessness.

VII. UNSUSTAINABLE BORROWING

What philosophy supports borrowing in
Ghanaian or better said our government? Do we
look at the benefit the debt will bring or we
borrow looking at the returns of the debt over a
period of time; and if those returns are capable of
paying back the debt.

What is Ghana’s Debt Doctrine?

When do we borrow; from whom do we borrow;
what must necessitate borrowing and at what cost
are vital questions a debt doctrine must provide
us with direction and guide us into the complex
future of capital dominance and fiscal discipline.
We must come to terms with the fact that it is not
about good or bad cholesterol, rather what level
of cholesterol is good for the body for one to
remain healthy.

In considering a debt doctrine a clear distinction
must be made between external debt and local
debt. External debts will come in with the
currency of the country we are borrowing from
and when it is time to pay back, we must look for
that same currency to pay back the loan; unlike
the local borrowing which requires the Ghanaian
cedis to pay back.

On this note the vital question to ask is how are
we able to generate adequate local currency and
foreign currencies to pay back what we borrowed
and how much is enough. We collect taxes in the
local currencies and therefore that portion of debt

in local currencies can be taken care of with the

tax revenues government raises through
imposition of taxes on production, service and
consumption. Government will encourage

production and manufacturing that ends up being
exported to rack-in foreign currencies and when
that is not enough to take care of our needs we
borrow to pay back our debts and to have enough
foreign currencies to satisfy our import
requirements.

We are not guided by any doctrine while we
pursue infrastructure and human capital
development hoping it will turn-around quickly to
produce more returns for us to be able to generate
local and foreign currencies enough to keep as
going. In most times and for this nation within 6
— 8 year the storm will hit and our anchor ends
up not holding.

Let us take a closer look at the early years of
post-independence borrowings and the purpose
of which we borrowed:

£349,900 loan for buses (1959 — 1965)

£732,600 loan for bused (1959 — 1966)

F36,673,500 loan for ships (1960 — 1971)

£1,361,152.10 loan for Viscount aircraft (1960

-1966)

e £1,064,844 loan for Tema power station
(1960 — 1968)

e £1,765,075 loan for Brittania aircraft (1960 —
1965)

o £2.449,260 loan for Ilyushin aircraft (1960 —
1969)

e $40,000,000 loan from USSR Govt (1960 —
1977)

e £7,500,000 revolving credit from Govt. of

Isreal (1958)

The above loans cost us between 2% to 6% p.a.
and when translated to US Dollars sum up to a
total of $73.1 million using an exchange rate of
£G1 = $2.8. This did not end here as there were
additional loans added to the debt stock in 1961

e £5,640,000 loan for V.C. 10 aircraft (1961 —
1971)

e £1,224,630 loan for Ilyushin aircraft (1961 —
1969)
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e £747,337 loan from Export GMPH Berlin for
polygraph (1961 — 1968)

The above loans secured in 1961 added an
additional $21.3million to our debt stock and it
was not supposed to end there as there were other
loans under discussion in 1961; let us take a look
at that as well.

e £G35,000,000 equivalent Volta River Project
loan

$9,600,000 for Boeing aircraft

£2,627,000 for sugar mill equipment from
Netherlands consortium

£1,800,000 from Yugoslavia for factory
£5,000,000 from Hungary for factory
£5,000,000 from Czechoslovakia for factory
£5,000,000 from Poland for factory

Source: IBRD

Loans under discussion in 1961 when secured will
add another $161.4million to our debt stock.
Considering all the above loans, debt
amortisation and servicing in 1961 stood at
£G1.1million and by 1964 sharply jump to
£G7.3million that represents 563.6% increase in
foreign debt servicing. This position had
worsened by 1968 when debt amortisation and
servicing had further jump to £G10.3million.

The above position had significantly improved
from 1969 with external debt servicing
plummeting from £G10.3million to £G3.8million
not because we generated more foreign currencies
to pay-back our debts nor we managed our
currency better but as a results of debt
rescheduling; nothing different from what we are
experiencing today with debt; if we should
analyse debt acquired in the last decade — the
template never changed.

I can describe our debt doctrine as a reckless
doctrine not base on our ability to generate
enough foreign currencies to pay-back but rather
its a doctrine base on seeing massive
infrastructure that appeals for praises from the
people without measuring its returns over the life
of the investment.

VIII. GOVERNMENT REVENUE

MEASURES (TAXES)

Collecting taxes is by far the only main means for
a nation to generate revenues to finance
infrastructure developments, investments in
human capital, provision of services for the
people and unnatural persons such as businesses
and institutions of state.

How much taxes are enough for a government to
collect from its people and unnatural persons?
The World Bank has set a level of 15% of GDP to
be collected if that nation must remain viable.
More than 80% of low-income countries are
below the 15% of GDP threshold. That can be
translated to mean more than 80% of low-income
countries are not viable; meaning their economy
is not growing, they are unable to improve the
standard of living of their people, and unable to
generate enough currency to pay back their debts.

As a nation with a central government and on a
daily basis investment decision will be taken
which government will have to spend to ensure its
implementation. The money to be spent must be
provided from government own resources or
borrowed from other sources. That investment
must be able to pay for itself so government can
return what they took from their own resources or
pay-back the loan they borrowed; both comes
with cost that has to be paid.

The template post-independence as always been
to justify the investment without demonstrating
the ability of the investment to generate enough
returns to pay for itself thus, we approach paying
back and always run into difficulties then the
imposition of taxes.

In 1959/60 the Ghana’s ordinary and
extraordinary receipts (revenues) was £G69.6
million whiles expenditure stood at £G84.8
million posting a budget deficit of £G15.2 million
which was mainly financed by loan from the
Cocoa Marketing Board. We were growing
expenditure faster than we growth of revenue and
when it was clear that we were running into
difficulties the response was more taxes and in
1961 saw the imposition of Compulsory Savings
Act, 1961 (Act 70). In 1964 we had run into
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another fiscal difficulties and there again we
impose the Sales Tax Act, 1965 (Act 257). The
question is why must we run into difficulties
before we impose taxes to ensure we are
collecting enough taxes to make us viable as an
economy.

We can talk about the period of structural
adjustment and the need to implement the VAT
Act in the 9os which was meant with a lot of
protest and the loss of lives and to this present
day when we hit fiscal difficulties as a result the
various Levies imposed on the people.

I should assume that whiles we keep taking
investment decisions to grow expenditure at a
faster rate, we failed to appreciate that revenue
must equally grow at a similar rate to ensure
adequate availability of financial resources to
meet our obligations and the fall due.

IX. CONCLUSION

In conclusion I will say our ways of managing the
present economy has a sharp resemblance of how
it was managed in the past thus the results of
today are similar to the results achieved in the
past.

We must depart from the historical template of
economic management lest we fail miserably just
like the past failed no matter who we put in
charge of the administration of this beautiful and
lovely nation called Ghana.

We need to come together as a nation to change
the historical template of economic management
to a more productive template.
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ABSTRACT

The “new ethics” of artificial intelligence
proposed by M. Gabriel is critically evaluated. It
is argued that, unlike human intelligence,
artificial intelligence (AI) is devoid of normative
dimension, or, equivalently, of sensitivity to
context. Gabriel’s view conflicts with J. Benoist’s
contextual realist approach to ethics and T.
Williamson’s moral realism, according to which
it is not principles that are primary but moral
perception in context, paradigmatic examples of
moral knowledge. The approaches of Gabriel, D.
Andler, L. Floridi, S. Russell to AI are considered
and compared. It is proposed to adopt Andler’s
principle of moderation. It is argued that AI
systems imitate intelligence, agency, autonomy,
ethics. A realistic conception of Al is contrasted
with its idealistic conception.

Keywords: Al ethics, moral progress, autonomy,
context, normativity, moral realism.

Author: Institute of Philosophy of the National
Academy of Sciences, Minsk, Belarus.

l INTRODUCTION

1. I would distinguish three interrelated meanings
of the term “Al ethics”." Firstly, the study of
ethical issues related to the production and use of
Al. Secondly, the study of the possibilities of
creating intrinsically ethical Al, that is, ethical AI
by its design. The most general principles of Al
ethics are the same as in medical ethics
(beneficence, non-maleficence, justice, (human)

! The term “artificial Intelligence” (AI) is conveniently
defined based on the way it is currently used primarily by
specialists, but also by the wider public. This includes not
only programs, algorithms, programmed computers and
robots (AI systems), but also relevant laboratories, institutes,
projects and so on. Usually, depending on the context in
which the term is used, it is clear what we are talking about.
In the future, perhaps the term will also denote some new
common property shared by all AI systems: “artificial
intelligence”.

(© 2025 Great Britain Journals Press

autonomy), plus the Al-specific principle of
explainability. The principles may vary slightly [1;
2]. Thus, the authors of a recent article mention
six principles: “freedom [they also talk about
human agency, which encompasses freedom,
autonomy, and dignity], privacy, fairness,
transparency, accountability, and well-being (of
individuals, society, and the environment)” [3, p.
1267-1268]. To these can be added harmlessness,
responsibility and some other principles. These
abstract principles are supplemented by more
operational principles. Finally, thirdly, there is the
question of an Al that would have the capacity to
discover or produce new ethical values.

The essence of a new AI ethics, or a new
Enlightenment ethics, proposed by the German
philosopher M. Gabriel, as I understand it, is to
create, in the process of global cooperation of
different cultures with different values, a powerful
ethical Al by its design, a kind of Alpha Buddha or
Alpha Jesus, which would discover or at any rate
help man to discover and socio-economically
implement new moral facts and laws (including
those concerning the Al itself), i.e. would actively
contribute not just to radical changes in society,
but to rationally controlled, scientifically guided
moral progress. Such an Al is seen by Gabriel as a
system for universalising morality, helping us to
understand who we are as human beings, who we
want to be and who we should become [4].

I have some reservations and concerns about this
project, particularly regarding the possible loss of
human autonomys, at least in part.

2. But first of all, what is the relationship between
Al and human intelligence? 1 interpret the
relationship between them in terms of a
categorical distinction between the ideal
(normative) and the real. This distinction can also
be explained in terms of the Wittgensteinian
rule-following problem. AI follows formal
(machine) rules [5-6]. A similar view was
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defended by S. G. Shanker in his book
“Wittgenstein’s Remarks on the Foundations of
AT” back in 1998 [7].

It is also consistent with the fact that for the
French philosopher D. Andler, AI relates to
humans like a shadow to a cowboy, and for
Gabriel like a map to a territory [1; 4]. For
Gabriel, AT is a model of thought. It has an
artificial rather than neurobiological basis [8].
The discrepancy between me and Gabriel is that
for him thought is real, something like a
non-natural human sixth sense?, not an
informational process that has no reality of its
own (from this point of view Al does not think),
whereas for me it is ideal, but this implies its
rootedness in reality, including neurobiological
reality (according to the conceptual grammar of
the concept of thought) [8].

Earlier I argued that Al is not intelligence and
within the existing naturalistic paradigm it will
never be, because it lacks a normative dimension,
or equivalently, sensitivity to context. The idea of
transhumanism is a myth. The so-called moment
of singularity will never come [5; 6].3 At the same
time, the Promethean project of creating an
autonomous Al in the image and likeness of a
human is a threat and should be abandoned. D.
Andler takes a similar position: context has a
normative dimension, and intelligence is
normativity?, while AI is only capable of solving
problems, which is a secondary task for human
intelligence [1; 10].

M. Gabriel, on the contrary, defines intelligence as
the ability to solve problems. In this sense, Al can
be smarter than humans, although it does not
possess the highest form of thinking — reflective

2 For this reason, for Gabriel, human intelligence is “artificial
intelligence” (but certainly not in the sense in which we speak
of AI) [8].

3 Among the contemporary philosophers, the same point of
view is held, for example, by M. Gabriel, D. Andler, L. Floridi,
M. Bitbol. The opposite point of view is held, for example, by
D. Chalmers [9].

4 “Intelligence is not a thing, not a phenomenon, not a
process and not a function, but a norm that applies to
behavior: it qualifies the relationship between a human and
her world, and in a way that is never objective and definitive
(...).” [1, p.12].

thinking. Also, Gabriel sometimes says that no
one knows what thinking/thought is. “If thinking
is something more abstract, a process in reality
not essentially tied to brains and their parts, Al
systems could in principle become or already be
real thinkers” [4]. (In this case the model (the AI
system) would belong to the same reality as the
target system (human thinking).)

According to the Italian philosopher L. Floridi, the
question of whether AI thinks or not does not
matter [11]. What matters is what AI does and is
able to do. Floridi believes that AI does not think,
but is an agent. Al is a new kind of agency. It is a
non-human, mindless agency that transforms the
environment and requires its transformation
(semanticization). Otherwise, Al could not exist
and be used. But if by agency we mean the ability
to perform full-fledged actions, I wouldn’t call AI
systems agents. Actions, like judgments, are
normative. Only humans are capable of them.

3. According to Gabriel’s new moral realism, there
are universal, a priori, absolute and unchanging
moral principles, which are first discovered and
then applied in a context external to them [12].
This neoclassical approach to morality contradicts
the realist contextual approach of the French
philosopher J. Benoist, which I share, and the
moral realism of the British philosopher T.
Williamson, who criticizes moral inferentialism
[13; 14]. A more general position — moral
principlism - is also problematic (different
principles may contradict each other, be
interpreted differently, and their applicability
depends on the context). In fact, it is not
principles that are primary, but moral perception
in context, paradigmatic examples of moral
knowledge [13].

The Williamsonian critique of internalism and
coherentism in epistemology, as well as the
Wittgensteinian critique of the notion of an
absolute moral fact that would contain all its
applications, should also be taken into account
here. Ethics cannot do without ontology (moral
facts), but neither can it be reduced to ontology.
The factual, what is cannot tell us about the
normative, about what ought to be. In other
words, the introduction of a Platonizing (ideal),
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but non-metaphysical, dimension is necessary
[13]. But this is precisely what Al is devoid of by
definition.

Gabriel’s AI new ethics seems to me to imply
Gabriel’s general approach to morality [12]. But if
an Al is not sensitive to context (otherwise it
would not be an AI, but a human being, or
perhaps  some  autonomous  non-human
intelligence with non-human morality), much less
a moral one, and the essence of morality is such
sensitivity, the question arises about the
possibility of implementing Gabriel’s proposed
program of moral progress with the help of an Al
and the potential consequences of attempts to
implement it. Perhaps Gabriel’s moral project of
“Be progressive!” should be replaced by a more
moderate project.

4. Classical symbolic AI is a program, an
algorithm, an extended logic. Connectionist Al,
which replaced it, is an artificial neural network.
The philosophy of the former is rationalism
(“everything is logic!”); the philosophy of the
latter is empiricism (“everything is perception!”),
although it includes essential elements of
symbolic Al. So-called “deep learning” and “large
language models” (Chat GPT, etc.) are a
contemporary development of connectionism.
Presumably Al of the near future will synthesize
both approaches. The philosophy of such hybrid
Al can be conventionally compared to Kant’s
critical synthesizing rationalism and empiricism.?

5 Already after writing this article I learned that a similar
comparison is made by R. Evans. He writes: “The neural
network is the intellectual ancestor of empiricism, just as
logic-based learning is the intellectual ancestor of
rationalism. Kant’s unification of empiricism and rationalism
is a cognitive architecture that attempts to combine the best
of both worlds, and points the way to a hybrid architecture
that combines the best of neural networks and logic-based
approaches” [15, p. 41]. Some believe that the Kantian
categorical imperative can be formalized, algorithmized, and
implemented in AI (see, e.g., [15—17]). Others conclude that
the AI cannot be a Kantian moral agent in the real sense of
the term because it cannot possess autonomy or the power of
reasoning in the Kantian sense [18]. Within my contextual/
normative approach, the latter conclusion is obvious. At the
same time, Al that imitates an ethical agent is possible and
has practical use. For example, the author of one article
argues that AI can be (moral)reasons-responsive, make
(moral) judgments, and make (moral) decisions. At the same
time, he argues that AI cannot be an authentic, or

Accordingly, ethics can be built into AI from the
top down (it seems that this approach is closer to
Gabriel’s one), but it can also be built into it from
the bottom up, by training the AI on large
amounts of empirical data.

Thus, S. Russell suggests an alternative to
principlism. The essence of his approach is to
orient Al ethics to human preferences, which
would be revealed from statistical data on human
behavior [20, ch. 7]. This approach — inductivism
— is, as Andler notes, based on illusions. In fact, it
is not possible to identify human preferences
purely statistically, behavior is not determined by
preferences alone, and finally, the future does not
always have to be determined by the past — as
something that has a high probability of
occurrence (this is not true in crisis and
intractable situations, as well as in science and
art) [1, p. 223].

5. Al is a new kind of reality. However, it does not
exist by itself (absolutely), but is integrated into
socio-economic and material relations, practices,
that is, it has real conditions for its existence. If
we stop caring about it, it will disappear. Al is a
complex technology. As is known, when a complex
technology is used by a large number of
independent agents, there are situations when not
the agents control the technology, but the
technology controls the agents, which indicates its
reality.

There is a general problem of control of Al and, in
particular, the problem of alignment of Al ethics
and human ethics. We are not able to fully control
Al. So we want at least the values of Al to match
or harmonize with those of humans. This
problem may turn out to be unsolvable [1, § 10.5].°
The dilemma here is as follows: either we design
Al systems that cannot solve complex problems

responsible, (moral) agent [19]. While agreeing only with the
latter, I note that authentic reasons-responsiveness,
judgments, and decisions are normative, whereas for Al they
are purely causal.

¢ The literature also discusses the “responsibility gap
problem” related to the alignment problem, which raises the
question of who bears responsibility for unpredictable
actions performed by self-learning (quasi-)autonomous Al.
In my view, the attempt to shift the responsibility, at least
partially, to the AT is untenable.
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that we cannot solve without AI help, but would
like them to be solved, or we design Al systems
that can solve complex problems, but at the same
time turn out to be at least partially
(quasi-)autonomous. The problem is that it is
impossible to impose values on an (quasi-)
autonomous system from the outside by
definition. It chooses its own values and chooses
whether or not to accept the values offered to it.

An aspect of the alignment problem is the
problem of determining which human values
should be prioritized for alignment, whose values
should be encoded in AI systems. This is the
problem of “value pluralism, in which different
individuals and cultures hold diverse, conflicting
and irreducible values. Undemocratic value
alignment excludes the users from acting as full
epistemic agents, and as a result, full moral
agents” [21, p. 4, § 3]. It is difficult, if not
impossible, to make AI simultaneously take into
account the interests of society as a whole,
different groups of people, and different
individuals.” And also there are various normative
ethical theories. A thought experiment with a
quasi-autonomous (self-driving) car as a version
of the classic thought experiment of the trolley
problem illustrates this problem. Depending on
the system of normative ethics embedded in the
Al program — deontological or utilitarian, as well
as their interpretations, — the AI will “act” one
way or the other in some well-defined
(corresponding to the AI algorithm) situations.
(See analysis of the problem, in particular, in the
Kantian perspective, for example, in [21, 24, ch.
6-8].)

6. But even if Al systems were relatively safe, we
might become dependent on them, because once
we lived in a world transformed for them, we

7 The later philosophy of Wittgenstein is applied to the
alignment problem in [22]. It is proposed to take into
account psychological, social, and cultural contexts, their
variability. While this approach allows us to reduce the
severity of the problem, it is, I claim, based on an imitation of
sensitivity to context. There is no genuine rule-following here
in the sense in which Wittgenstein understands it. As for
imitating Wittgensteinian Al, it is possible, but more difficult
than imitating Kantian AI (see the attempts to use the
resources of Kant’s philosophy to improve the “cognitive” and
“ethical” abilities of Al in [15; 23—25]).

could no longer do without them. This raises the
question: Do we want to live in a world made for
machines and not be able to do without them?

Andler, for example, puts forward the principle of

moderation: “Use artificial intelligence only when
the risks are reduced and the benefits are
significant; use Al systems that are as simple as
possible and capable of providing the expected
service” [1, p. 224]. This principle, in particular,
implies the following: Use AI only when its net
contribution will be positive. Do not assign it
tasks that can be accomplished without AI. Do not
give it a humanoid appearance. Do not use it
where human intelligence is required, i.e. not just
the ability to solve problems. In particular, do not
assign it tasks whose solution requires wisdom.

Quantum logic, in a sense, takes into account the
inherent non-(pre)determinacy and contextuality
of human decisions and actions. One can
therefore assume that the quantum or the
quantum-like AI based on it will be human-like
[26]. But , according to my argument, it will never
become intelligent and ethical, nor will it come
close to a human being, because context is not
reducible to logical operations.

Al imitates intelligence, ethics, autonomy,
agency/action.®  Conceptual confusions of the
artificial and the natural, the ideal and the real
have undesirable consequences, both theoretical
and practical. One of the tasks of Al philosophy is
precisely to separate one from the other, to
emphasize as much as possible the differences
between AI and humans. Anything that AI can or
will be able to do, no matter how advanced, is not
part of human nature. In other words, we need a
realistic, not idealistic, conception of Al

8 One might say, “But it’s obvious!” And, from my point of
view, it really is. The philosophical study of AI does not so
much prove the absence of Al’s genuine intelligence, ethics,
etc., as it tries to reveal what is not Al, i.e., the nature of
natural intelligence, human beings. Kant, as we know,
considered the question “What is man?” to be the key
question of philosophy. At the same time, the
unpredictability of AT does not allow us to consider that Al is
only an imitation of natural intelligence. AI systems can also
be seen as a new kind of reality, for which traditional
concepts acquire a different meaning. For example, one can
introduce a non-anthropomorphic notion of a trustworthy Al
[27].
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ABSTRACT

Dropping out of school is characterized by
students leaving school during the school term,
making it impossible for them to build up their
knowledge adequately according to their age
groups. It is known that despite the
democratization of Brazilian education, the
educational structure shows forms of social
inequality, under which students are forced to
drop out of school due to the socio-economic
demands associated with the job market, to
make up the family income, a fact that is one of
the conditioning factors of school dropout. With
this in mind, the purpose of this study was to
identify which factors, both internal and external
to the school, make it impossible to complete
basic education. The methodology was based on
quantitative analysis, using semi-structured
questionnaires with open-ended questions and
interviews with managers, teachers and students
at a Youth and Adult Education (EJA) school
located in the east of the city of Manaus. The
results showed that 58.3% of the participants
identified themselves as women and 41.7% as
men. The answers referred to dropping out of
school due to pregnancy and children in the case
of females. With regard to the factors associated
with males, it was identified that the reason for
dropping out was due to the need to work and
failing grades.
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RESUMO

A evasdo escolar é caracterizada pelo abandono
escolar durante o periodo letivo, impossibilitando
que o conhecimento dos(as) estudantes sejam
construidos adequadamente mediante as faixas
etarias. Sabe-se que apesar da democratizacao da
educacao brasileira, a estrutura educacional
evidencia formas de desigualdade social, sob as
quais os estudantes se veem obrigados a
abandonar a escola mediante a necessidade das
demandas  socioeconOmicas associadas ao
mercado de trabalho, para compor a renda
familiar, fato que consiste em um dos
condicionantes da evasdo escolar. Neste sentido, a
presente pesquisa teve como finalidades
identificar quais fatores internos e externos a
escola inviabilizam a conclusao do ensino basico.
Para a conducao da metodologia, utilizou-se a
analise quantitativa, com a aplicacdo de
questionarios semiestruturados, com perguntas
abertas e entrevistas com gestores, corpo docente
e discente de uma escola da modalidade de Ensino
de Jovens e Adultos (EJA), localizado na zona
leste da cidade de Manaus. Os resultados
indicaram que 58,3% dos participantes
identificaram-se como mulheres e 41,7% como
homens. As respostas remeteram- se ao abandono
escolar por motivo de gravidez e filhos no caso do
sexo feminino. Sobre as condicionantes
associadas ao sexo masculino identificou-se que o
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motivo de abandono foi por necessidade de
trabalho e reprovacoes.

Palavras-chave: evasao; escolar; educacao; eja.

I, INTRODUCAO

A formacao educacional dos estudantes de escola
publica evidencia certas dificuldades, como a falta
de estrutura ou recursos, desmotivacdo de
professores e desinteresse dos alunos, por cansaco
fisico ou mental relacionados a perspectiva do
futuro. Nesse sentido, iniciativas a favor da
permanéncia e conclusoes dos estudos se tornam
importantes para os jovens, considerando que, a
falta de incentivo, dentre outros fatores como
sociais, econdmicos e culturais levam discentes ao
abandono escolar.

De acordo com a Pesquisa Nacional de Amostras
por Domicilio (PNAD) de 2022,
aproximadamente cerca de 9,5 milhoes de
brasileiros, entre 14 e 29 anos, nao completaram a
educacao basica, por motivo de abandono escolar
ou por nunca terem frequentado a escola. O
principal motivo para o abandono escolar é a
necessidade de trabalhar, seguido pela gravidez e
o proprio desinteresse dos alunos.

Esses dados mostram o empobrecimento da
populacao brasileira, onde os membros da familia
que deveriam estar estudando passam a buscar
atividades remuneradas para compor a renda
familiar. Porém torna-se necessario ressaltar que
o direito a educacao se estende a todas as pessoas,
constituindo-se um dever do estado e da familia.

De acordo com a Lei de Diretrizes e Bases, com os
principios definidos pela Constituicao Federal de
1988, Art. 205.:

A educacao, direito de todos e dever do Estado
e da familia, sera promovida e incentivada
com a colaboracao da sociedade, visando ao
pleno desenvolvimento da pessoa, seu preparo
para o exercicio da cidadania e sua
qualificacao para o trabalho. (BRASIL, 1988).

A constituicao destaca a importancia da educacao
como direito fundamental, atribuida a todos os
cidadaos, sendo responsabilidade do Estado e da

familia. Ao garantir acesso a educacao visa- se nao
apenas o desenvolvimento integral do individuo,
mas também sua capacitacido para participar de
forma ativa na sociedade e transitar no mercado
de trabalho formal. Isso reflete a concepcao de
que a educacao é um pilar para o fortalecimento
da democracia e construcdo de uma sociedade
justa e igualitaria.

Em um contexto histoérico brasileiro, a educacao
nao se fez para formar cidadaos criticos e sim para
dar acesso ao voto em funcdo de politicas
eleitorais, e a partir disso nao houve interesse em
desenvolver uma educacao de qualidade, nem se
desenvolveram politicas a fim de manter os alunos
na escola. De acordo com Althusser (1985), as
escolas servem como um aparelho ideologico do
Estado para difundir o nacionalismo, ideais
civicos, filos6ficos e morais.

Como uma infeliz consequéncia, atualmente nas
escolas, o processo educacional brasileiro
expressa o analfabetismo, a desvalorizacao de
professores, ambientes de trabalho precarios e por
conseguinte a evasido escolar. Esse cenario nao
tem se modificado mesmo com a implementagao
de estratégias como maior oferta de vagas e a
criacdo do Programa Bolsa Familia que fornece
um valor de R$150,00 mensais por crianca desde
que se mantenha a frequéncia na escola.

Merece ser citado também o programa Educacao
para Todos que ampliou a jornada escolar nas
escolas publicas para 7 horas diarias.

Atualmente, o Ministério da Educacao (MEC)
iniciou o programa Pé-de-Meia, que se trata de
um  incentivo  financeiro-educacional  na
modalidade de poupanca destinado a promover a
permanéncia e conclusdo escolar de estudantes
matriculados no ensino médio publico. Prevé um
pagamento de R$200,00 mensais, mais depositos
de R$1.000,00 ao final de cada ano letivo que o
estudante s6 podera retirar apos concluir o ensino
médio e um adicional de R$200,00 pela
participacdo no Exame Nacional do Ensino Médio
(ENEM). O programa ¢é destinado a estudantes de
14 a 24 anos, de baixa renda, que participem do
Programa Bolsa Familia, entretanto, ainda nao se
tem resultados da diminuicao de casos de evasao,

School Dropout: Characterization and Socioeconomic Profile of Students in Manaus(AM)

Volume 25 | Issue 2 | Compilation 1.0

© 2025 Great Britain Journals Press



considerando que o programa entrou em vigor no
ano de 2024.

Mesmo diante dessas politicas, os alunos se
matriculam e nao comparecem as aulas, tendo em
vista que, a auséncia esta relacionada aos
problemas estruturais da sociedade e do Estado,
com isso, os jovens passam a ser excluidos de
construir as diferentes maneiras de analisar o
mundo e a realidade, assim como, compreender
as mudangas que ocorrem no nivel global. Em
seguida, é impossibilitado de exercer profissoes
bem remuneradas por falta de qualificacao
(FERREIRA; OLIVEIRA; 2020).

Torna-se importante salientar que a educacao nao
€ vista apenas como um ato politico ou um meio
para se conseguir um emprego. Segundo Rocha
(2020), a escola nao é apenas um lugar onde se
vai aprender a ler, escrever e contar. A escola
consiste em um ambiente de socializacao essencial
a vida da crianca sendo a educacao o ato de tornar
ético o ser humano (HEGEL, 2014).

A proposito do tema, estudos que auxiliem a
compreensao desse quadro adquirem importancia
nos debates e discussoes. Assim, em razao de tal
contexto, a seguinte pesquisa visou identificar
quais sao os fatores que levam a desisténcia dos
alunos e quais estratégias podem ser adotadas
para diminuir os indices de evasao escolar.

. METODOLOGIA

Esta pesquisa possui carater quantitativo,
seguindo-se de uma abordagem qualitativa sobre
os resultados atingidos, principalmente aqueles
relacionados a realidade social e econdmica dos
entrevistados. De acordo com Demo (1995), as
caracteristicas da abordagem quantitativa e
qualitativa complementam-se com base no
entendimento que o sujeito tem com relacao ao
objeto estudado. Isso decorre pelo fato da
realidade social nao ser natural, ou seja, torna-se
um fenémeno proprio construido pelo ator
politico humano. As ciéncias sociais podem optar
por uma postura das ciéncias naturais,
enfatizando as quantidades observadas na
realidade social com uma abordagem empirista,
mensuravel, testavel, operacionalizavel, reduzindo

esta realidade a sua expressio empirica,

sobretudo por razao do método.

A pesquisa qualitativa refere-se ao que nao pode
ser mensurado estatisticamente, enquanto a
pesquisa quantitativa é empregada para mensurar
as opinides de um publico-alvo por meio de uma
amostra que os represente de forma
estatisticamente comprovada (MANZATO;
SANTOS, 2012). Dado que se trata de uma
pesquisa que tem o ser humano como objeto de
estudo, torna- se necessério utilizar abordagens
qualitativas, considerando que o ser social é
complexo e determinado por maultiplos fatores,
sejam eles econdmicos, politicos, religiosos, entre
outros.

Segundo Ferreira (2015), as abordagens
quantitativas e qualitativas servem de suporte
para a analise de dados, uma vez que o método
quantitativo pressupoe uma amostra de objetos de
observacao comparaveis entre si, enquanto o
método qualitativo revela a especificidade de um
determinado fendOmeno, sua origem e razao de ser.

Com base nos pressupostos tedricos descritos, as
opinides do publico alvo foram coletadas através
de um questionario semiestruturado, com
perguntas abertas e entrevistas com gestores,
corpo docente e discente em ambiente escolar. Os
questionarios, elaborados com onze perguntas,
foram aplicados em turmas da modalidade
Educacao de Jovens e Adultos (EJA), modalidade
destinada aos jovens, adultos e idosos que nao
tiveram acesso a educacao na escola convencional
na idade apropriada. A aplicacio dos
questionarios foi realizada nas turmas de 9° ano
do ensino fundamental e 3° ano do ensino médio,
ambos na modalidade EJA.

A finalidade do questionario foi identificar o perfil
do discente e as motivacoes que o levaram ao
abandono escolar. Apds a recolha dos
questionarios  respondidos, realizou-se a
sistematizacao e tabulacao dos dados, para analise
e interpretacdo dos resultados atingidos. Além
disso, a participacdo do corpo gestor da escola
para a discussdo dos problemas enfrentados no
cotidiano, foram itens considerados,

School Dropout: Characterization and Socioeconomic Profile of Students in Manaus(AM)

© 2025 Great Britain Journals Press

Volume 25 | Issue 2 | Compilation 1.0

125

London Journal of Research in Humanities & Social Science



London Journal of Research in Humanities & Social Science

pretendendo-se, dessa maneira, compreender
melhor os condicionantes da evasao escolar.

. RESULTADOS E DISCUSSAO

O universo desta pesquisa constituiu-se de 33
estudantes na faixa etaria de 16 a 39 anos que se
encontram cursando entre o 3° ano e 9° ano na

Filhos/Gravidez
21.2%

Viagem

6,1%

Escola longe
6,1%

Desinteresse

3.1%

Caminho até a escol__.
6,1%

modalidade Educacao de Jovens e Adultos. Os
dados indicaram que 30,3% dos entrevistados
mencionaram dentre as principais causas do
abandono escolar as reprovagoes e a necessidade
de trabalhar. E cerca de 21,2% apontaram dentre
as causas de evasao os motivos gravidez, cuidar
dos filhos e 18,2% por necessidade de trabalho
(Figura 1).
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Figura 1. Motivos de evasao - 3° e 9° ano EJA

No 3° ano, 58,3% dos discentes participantes da
pesquisa identificaram-se como mulheres e 41,7%
por homens, de forma diferente do 9°© ano onde
58,8% dos alunos eram homens e 41,2% eram
mulheres. No terceiro ano onde mais da metade
dos alunos eram mulheres, as respostas
remeteram-se ao abandono escolar por motivo de
gravidez e filhos (Figura 2), e no nono ano onde
mais da metade dos alunos eram homens
identificou-se que o motivo de abandono foi por
necessidade de trabalhar e reprovagoes, conforme
exposto no grafico (Figura 3).
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Figura 2: Motivos da evasdo 3° ano
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Figura 3. Motivos de evasao - 9°ano

Ainda na sala do 9° ano, onde as respostas
indicaram que o abandono se deu por reprovacoes
e trabalho, foi questionado se os contetudos
proporcionados em sala de aula eram de dificil
entendimento, e 77,8% responderam que os
contetdos nao eram dificeis (Figura 4).
Denotam-se divergéncia nas respostas, se 0s
conteidos ndo eram dificeis de compreender,
quais seriam os motivos de tais reprovacoes?
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Figura 4. Respostas dos alunos quando questionados se achavam os contetudos das aulas dificeis

As reprovacoes podem advir de problemas
emocionais, comportamentais, de aprendizado,
disfungdes familiares, problemas sociais e
escolaridade ineficaz. Entretanto, esses mesmos
alunos afirmaram a necessidade precoce de
trabalhar, o que sobrecarrega o discente, e leva ao
baixo desempenho nas atividades escolares. De
acordo com Fornari (2010), ha nesse quesito uma
cultura de responsabilizacdo da crianca por seu
fracasso escolar, nesse caso por pertencer a uma
classe desfavorecida e ser portador de
desvantagens de déficits socioculturais, essa
cultura faz com que acreditem que o tnico
responsavel por seu sucesso ou fracasso é o

Filhosigravidez

T AW

proprio individuo e nao a organizacao social que o
envolve.

Denotou-se também que o abandono escolar pelas
mulheres se deve na maior parte das vezes por
gravidez/filhos, sendo 71,4% no 3° ano do EJA
(Figura 5). De acordo com Carvalho (2004) ha 64
anos o acesso a escola era muito dificil para
mulheres, ao longo desses anos tem ocorrido
ampliacdo desse acesso, entretanto, encontram-se
mais mulheres analfabetas, na faixa etaria de mais
de 45 anos, do que homens analfabetos, em 2022
a taxa entre as mulheres idosas foi 16,3% e entre
homens idosos foi 15,7%, segundo o IBGE.
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g

Org. Autor (2024)

Figura 5: Motivos da evasao pelo género feminino - 3° ano EJA
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A maternidade “precoce” na vida das mulheres é
em muitos casos, tratada de forma negativa,
culpabilizando as pela situacdo e nao analisando
outros fatores que levaram a concepcao
extemporanea. A maternidade juvenil no Brasil
esta constantemente associada ao assédio sexual,
violéncia doméstica, vulnerabilidade
socioecondmica, falta de acesso a métodos
anticoncepcionais, histérico materno de gravidez
na adolescéncia, falta de educacdo sexual
integrada entre familia, escola e profissionais
(AMORIM et al., 2009).

Segundo Ponciano (2022), o namoro entre os
jovens também estd associado a maternidade
precoce, no Brasil os jovens utilizam o namoro
como um momento de experimentacao sexual, o
que sem os devidos cuidados e educacao sexual
necessaria, resulta em uma gravidez indesejada
por ambos. Mas entre os homens jovens, existe
uma cultura e pressao social para que eles tenham
varias relacoes sexuais com diferentes mulheres,
entretanto para as mocas cabe a responsabilidade
de se preservar contra os rapazes e manter sua
reputacio como uma mulher respeitavel, de
familia. O que nos leva a observar o papel

12.5%

Trabalho

masculino na gravidez das jovens, que por muitas
vezes 0s mesmos nao assumem seus filhos porque
existe ~uma cultura que culpabiliza e
responsabiliza apenas as mulheres, e enquanto
isso o papel paterno se faz ausente.

Essas mulheres passam precocemente, através da
maternidade, da adolescéncia para a fase adulta,
desconsiderando sua idade, pois assumem a
responsabilidade de gerar e cuidar de outra vida.
Isso acarreta atraso da entrada no mercado de
trabalho, ou ainda prejuizo financeiro, tendo em
vista que, jornadas de meio periodo equivalem a
metade de um salario minimo, isso ndo seria
suficiente para subsidiar os custos de vida da
crianca e da mae, principalmente aquelas que sao
chefes de familia, que logo se veem obrigadas a
adentrar em jornadas de trabalho em tempo
integral.

O mesmo também ocorre com os homens, que
veem a necessidade de trabalhar para compor a
renda familiar, e entre os jovens se torna uma
pressao com a qual nao estdo acostumados, pois
estdo tendo que assumir responsabilidades tendo
pouca maturidade (Figura 6).
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Figura 6. Fatores associados a evasao escolar — sexo masculino

Fatores como esses impulsionam os alunos a aguentarem a rotina, considerando que muitos

evadirem da escola, em muitos casos por nao

estao inseridos em cargas de trabalho exaustivas.
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Na cidade de Manaus, muitos estudantes veem
nas industrias situadas na Zona Franca de
Manaus uma oportunidade de emprego.
Entretanto segundo Moraes (2008), o trabalho
nas industrias é excessivo e a remuneragao é
baixa, o que leva os trabalhadores a cumprirem
hora extra para complementar o salario —
principalmente para aqueles que trabalham como
operadores de linha de produ¢dao manual — onde
nao é exigida uma maior qualificacdo, o que seria
o caso dos alunos evadidos. Futuramente, esses
alunos se encontram em uma situacdo de
frustracdo, pois sem qualificacdo basica (ensino
médio completo) nao conseguem ascender
profissionalmente.

Devido a falta de qualificacao para adentrar o
mercado de trabalho, muitos optam pelos
trabalhos informais, apesar da crescente inser¢ao
feminina no trabalho formal remunerado, na
regido do Amazonas o IBGE, no 4° trimestre de
2022 evidenciou uma taxa de 58,1% de
informalidade no estado. Dentre as unidades
federativas que compoe a Amazonia Legal, 36,2%
das mulheres se emprega sem carteira de trabalho
assinada, nimero superior ao dos homens, onde
23,7% se encontram em trabalho informal.

A nao conclusdo da educacdo basica torna-se um
obstaculo significativo as mulheres que buscam
emprego formal em Manaus, assim como em
qualquer regido. Muitas vezes, sdo impedidas de
acessar empregos bem remunerados e mais
estaveis devido aos requisitos minimos de
educagdo exigidos pelos empregadores. Isso as
impele para o setor autbnomo, onde as barreiras
sao menores e ha mais flexibilidade.

No contexto urbano da cidade de Manaus, as
mulheres que trabalham de maneira autéonoma
informal encontram-se em setores como
vendedoras  ambulantes, fornecedoras de
marmitas, prestadoras de servicos domésticos
(diaristas), empresas de aplicativos de servicos,
entre outros. Essas mulheres também podem se
encontrar na posicdo de chefes de familia
uniparental, ou seja, apenas um chefe de familia
que neste caso seria a mulher, que a partir destas
prestacoes de servicos sao responsaveis pelo
sustento da casa e dos filhos.

De acordo com Leite (2014), o termo chefe de
familia estava associado a responsabilidade pelos
negocios da familia, a maior fonte de sustento e
autoridade, e a predominancia do sexo feminino
nessa funcao tém aumentado com o passar dos
anos. No entanto, é importante ndo generalizar
nem vincular o termo "chefe de familia" exclusiva-
mente as mulheres de familias unilaterais ou
pertencentes a grupos marginalizados da
sociedade, atualmente essa situacao é vivenciada
por mulheres que pertencem a diferentes classes
sociais, mas em especial, aquelas residentes em
centros urbanos (MACEDO, 2008).

Ainda consoante Leite (2014) mulheres como
chefes de familias na cidade de Manaus, visam a
geracao de renda ou complementacao, exercendo
atividade de vendas ambulantes, assim, a
categoria profissional auténoma. Esses trabalhos
oferecem uma solucao pratica para conciliar as
demandas financeiras entre trabalho e familia.

Mediante tais problematicas, os estudantes na
condicao de evadidos, sentem a necessidade de
retornar aos estudos, assim, durante a pesquisa
questionou-se sobre os motivos e razoes, para essa
decisao. Dentre os alunos do 3° ano - EJA, 42,1%
responderam que voltaram para se qualificar para
o mercado de trabalho, e no 9° ano - EJA 50%
pelo mesmo motivo, esses alunos também
responderam que gostariam de fazer um curso
técnico apds terminar o ensino médio, sendo
16,7% no 9° ano e 26,3% no 3° ano conforme
exposto nas (Figura 7) e (Figura 8)
respectivamente.
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Figura 7: Motivos de retorno dos alunos — 3° ano EJA
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Figura 8: Motivos de retorno dos alunos — 9° ano EJA

Ao identificar a necessidade de qualificacao para
atuar no mercado de trabalho, cerca de 50% dos
discentes pesquisados retornaram para a escola,
cursando o programa de Educacido para Jovens e
Adultos conforme exposto no grafico da figura 9.
Com a posse do certificado de conclusao do
segundo grau, constréi-se um mecanismo
facilitador a ocupacao e atividades laborais.

Ainda no que se refere ao abandono da sala de
aula, a gestdo escolar do local onde foi realizada a

pesquisa, mencionou que dentro das salas, sdo
diversas realidades enfrentadas com alunos
orfaos, e em vulnerabilidade social e familiar,
transtornos depressivos, que passam por
situacoes de violéncia em casa, dentre outros
problemas. Para muitos deles, as exigéncias da
vida fora da escola, como trabalhar e cuidar dos
irmaos, responsabilidades domésticas, podem se
tornar prioridades que competem com a educacao
formal.
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Além disso, podem enfrentar barreiras de acesso,
como o caminho até a escola ser perigoso ou
inseguro, morar em um local remoto que nao
viabiliza o transporte a escola. Essas dificuldades
criam um ambiente desfavordvel para a
permanéncia desses alunos na escola, levando
muitos a desistir precocemente e buscar solucoes
alternativas para suas necessidades imediatas.

Essas questdes nao sdo apenas individuais, sdo
reflexos de desigualdades estruturais presentes na
sociedade, portanto, tratar efetivamente esse
problema requer uma abordagem holistica que
envolva nao apenas a escola, mas também a
comunidade e instituicbes governamentais.
Somente através de esforcos colaborativos e
politicas abrangentes pode-se criar um melhor
ambiente escolar, com condicOes favoraveis para
permanéncia dos alunos.

IV.  CONSIDERACOES FINAIS

A evasao escolar em Manaus destaca a gravidade
dos problemas, que incluem o aumento da
desigualdade social, a diminuicdo das
oportunidades de emprego e o enfraquecimento
do desenvolvimento econémico e social. O
abandono escolar compromete o potencial de
desenvolvimento individual e coletivo dos
estudantes, além de contribuir para a perpetuacao
de um ciclo de pobreza ao privar jovens e adultos
de oportunidades educacionais fundamentais para
ascensao socioeconOmica.

O abandono escolar esta intrinsecamente ligado a
uma série de fatores internos e externos a escola,
como a entrada no mercado de trabalho,
maternidade, falta de motivacao e apoio familiar,
problemas de saude, repetidas reprovagdes que
acabam por causar desinteresse por parte dos
alunos, entre outros.

Pesquisas deste cunho se fazem necessarias para
contribuir significativamente com a formulacgao
de politicas publicas mais eficazes, direcionadas a
prevencao e combate a evasao escolar, por meio
do desenvolvimento de estratégias de intervencao
mais assertivas e da alocacdo adequada de
recursos para programas de apoio aos estudantes
em situacao de  vulnerabilidade. Ao
compreendermos as causas subjacentes a evasao

escolar e suas consequéncias, tem-se um melhor
preparo para promover uma educagdo mais
inclusiva e de qualidade, visando a construgao de
uma sociedade mais justa e prospera.
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