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Abstract -
transformative

The article conceptualizes the
influence of 5G-7G technological

advancements on the development of a new
civilizational model, emphasizing the profound
interplay  between  cutting-edge communication

technologies and societal evolution. It traces the
technological progression from 5G to 6G and the
prospective 7G, identifying key stages in social,
economic, and cultural transformation as direct
reflections of each generational leap in mobile
communication systems. The study further elucidates
the fundamental differences between these technology
generations in terms of speed, connectivity, latency, and
application potential, while offering a comprehensive
comparative analysis of international experiences and
best practices in their implementation.
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By integrating theoretical insights with empirical
observations, the article proposes a conceptual
framework that anticipates future scenarios of digitally
driven  societal organization, exploring both
opportunities and challenges associated with creating an
interconnected, intelligent, and sustainable civilization.
Ultimately, this research contributes to understanding
how next-generation communication technologies can
serve as catalysts for systemic innovation, socio-
economic development, and the evolution of global
digital ecosystems.

Keywords — New generation of technologies, 5G, 6G,
7G, civilisation of the future.

1. Introduction

In today's world, the rapid development of a new
generation of technologies, including wireless
communications, determines the pace and direction of
transformation of the economy, education, healthcare,
defence and everyday life. Mobile communication
generations play a key role in this process, as the
transition from 5G to 7G has already changed the way
of communication and processing data, as well as the
expected introduction of 7G affecting the
development of the future civilisation. The article
conceptualises new technologies from 5G to 7G,
which opens up new horizons for the integration of
artificial ~ intelligence,  virtual  reality  and
biotechnology into digital infrastructure,
‘technological singularity as the end of the history of
homo sapiens’ [1].
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In the context of globalisation, increasing demands
on the speed of information exchange and the need to
develop a smart environment (smart society), the
study of the features and potential of future
generations of mobile communications is_extremely
relevant. Knowledge of 5G, 6G and 7G allows
countries, organisations and citizens to effectively
prepare for technological challenges, innovate and
ensure their competitiveness in the digital age by
shaping the concept of digital rights in the context of
artificial intelligence [4], [20].

Society in the era of digital transformation and the
challenges of new generation mobile communications
is changing social interaction and the basis for the
formation of the digital civilisation of the future. With
each new generation of mobile communications,
witnessed are rapid improvements in data transfer
speeds, reduced delays and increased communication
efficiency. 5G, 6G and the upcoming 7G technologies
are stages in this evolutionary process, each of which
opens up new horizons for socio-economic
development, business process transformation and
everyday life. 5G technology has become an important
step towards the implementation of the Internet of
Things and global digitalisation, providing the
necessary infrastructure to connect billions of devices
to the network. However, the development of 6G and
7G promises even more changes, as these technologies
are aimed at creating a true intelligent environment
where artificial intelligence, quantum technologies
and neural interfaces will work to further integrate the
digital and physical worlds, as evidenced by the
artificial intelligence superpowers [2].

This study is aimed at analysing the main
characteristics of 5G, 6G and 7G technologies, their
differences, as well as at considering the theoretical
and practical aspects of their development. In
particular, the paper examines the opportunities and
challenges that arise in the process of implementing
new communication standards, as well as their impact
on various spheres of life, from the economy to social
communications.

2. Literature Review

The literature analysis is aimed at systematising
scientific  approaches to  understanding the
development of new generation mobile technologies
(5G, 6G, 7G). The study of the scholars' views [1], [3]
allows revealing the content of each generation not
only as a technical phenomenon, but also as a complex
infrastructural and philosophical transformation in
human interaction with the digital environment. It
opens up new perspectives for studying the future of
the intellectual society, neurointerfaces and quantum
communication [1], [4].
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The analysis of the literature is aimed at identifying
potential areas of application of each generation of
technologies to address the current challenges of the
present time - from industrial automation,
development of smart cities and transport to new
forms of education, medicine and communication
[6].The research shows that in the future, 6G and 7G
will become the basis for creating fully autonomous,
self-learning digital systems and deep integration of
humans into the information environment. The article
uses the methods of Big Data and Al analytics, Agile
method, predictive modelling and forecasting,
comparative method, based on the development of
possible future scenarios taking into account the
introduction of 5G/7G, the development of IoT, Al,
VR/AR, cybersecurity; comparison of the experience
of 5G/6G implementation in different countries
(South Korea, China, the USA, EU countries).

It also relies on the work of [2], whose research
underpins the discussion of artificial intelligence as a
driver of economic transformation and labour market
change and [5], who emphasizes the role of
technology companies in accelerating mobile
communication innovations. In analysing the
transformative potential of mobile communication
technologies from 5G to 7G, this study draws on a
diverse body of scholarly and practitioner
perspectives. Foundational insights into the economic
and societal implications of artificial intelligence and
digital infrastructure are provided by [2] and [14],
whose works frame Al and next-generation networks
as central drivers of the Fourth Industrial Revolution.
The role of technology companies in fostering
innovation and enabling large-scale connectivity is
underscored by [5] and [13], who emphasise both
corporate strategy and regional economic impacts.
Conceptualisations of future digital environments -
including the metaverse, neurointerfaces, and
holographic communication - are informed by [7], [8],
and [16], who collectively envision a deep integration
of physical and digital realities. Historical foresight
into the digital revolution, the emergence of the
Internet of Things, and the evolution of digital
platforms is reflected in the works of [10] and [12],
offering a valuable context for current developments.
The risks and governance challenges of a hyper-
connected society are critically examined by [17] and
[18], whose analyses address surveillance capitalism,
data sovereignty, and the cultural implications of
technological dependence. Finally, [15] provides an
early but still relevant framework for understanding
the digital economy, which underpins many of the
socio-economic transformations accelerated by 5G-
7G technologies. Taken together, these perspectives -
to a greater or lesser extent - have brought the era of
digital technologies, artificial intelligence, big data,
and informationalism closer.
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3. Methodology

The methodology of the study consists in
systematising scientific approaches to understanding
the development of new generation mobile
technologies (5G, 6G, 7G). The analysis of the views
of scientists [4], [6] allows revealing the content of
each generation not only as a technical phenomenon,
but also as a complex infrastructural and philosophical
transformation in human interaction with the digital
environment. This opens up new perspectives for
studying the future of the intelligent society,
neurointerfaces and quantum communication.

The methodology of the study is to identify
potential areas of application of each generation of
technologies to address the current challenges of the
present time - from industrial automation,
development of smart cities and transport to new
forms of education, medicine and communication [3],
[6], [19]. The analysis shows that in the future, 6G and
7G will become the basis for the creation of fully
autonomous, self-learning digital systems and deep
integration of humans into the information
environment. The study employs a combination of
methods, including Big Data and Al analytics, the
Agile approach, predictive modelling and forecasting,
as well as comparative analysis. These methods are
applied to explore potential future scenarios,
considering the implementation of 5G-7G
technologies, the development of 10T, Al, VR/AR,
and cybersecurity, as well as the international
experience of 5G/6G deployment in countries such as
South Korea, China, the USA, and members of the
EU.

The aim of the research is to conceptualise the
influence of 5G-7G technologies on the formation of
future digital civilisation. To achieve this aim, the
study pursues the following objectives:

1. To trace the evolution of mobile communication
technologies from 5G to 6G and, prospectively, to
7G.

2. To identify the stages of civilisation evolution as
reflected in the adoption and impact of 5G, 6G, and
7G technologies.

3. To highlight the key differences between the 5G,
6G, and 7G generations.

4. To analyse international practices and experiences
in the implementation of 5G, 6G, and emerging 7G
technologies.

5. To conduct a comprehensive analysis of scientific
literature and strategic documents at both national
and international levels concerning 5G-7G
development.

6. To perform a comparative assessment of Ukraine’s
digital infrastructure relative to leading countries.
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7. To carry out content analysis of information
messages, official reports, and statements from
governmental and commercial organisations.

8. To use predictive modelling to evaluate possible
scenarios for the introduction of advanced
technologies and their socio-economic
implications.

4. Results and Disscussion

The evolution from 5G to 6G and beyond marks a
continuous transformation toward faster, smarter, and
more integrated communication systems. Each new
generation expands not only network capacity and
speed but also introduces greater intelligence,
sustainability, and global connectivity.

The development of mobile communication
technologies reflects broader stages of human
civilization - from the information society shaped by
5G to the intelligent and sustainable civilization
envisioned with 6G and 7G. Each technological leap
symbolizes a new phase in how humanity connects,
communicates, and creates knowledge.

Each generation of mobile communication
technology embodies a qualitative leap in
connectivity, functionality, and societal impact. While
5G emphasizes speed and reliability, 6G introduces
intelligence and immersive integration, and 7G
envisions a fully interconnected global-space network
uniting physical and digital realities.

The global development of 5G, 6G, and emerging
7G technologies demonstrates diverse national
strategies and innovation models. Countries leading in
digital transformation-such as South Korea, Japan, the
United States, and members of the European Union-
show how coordinated research, infrastructure
investment, and policy support accelerate
technological progress and set standards for future
connectivity.

4.1. Evolution of Mobile Communications from 5G to 6G
and in the Future to 7G

Mobile communications is one of the technologies
that are rapidly changing the world from the first
generations (1G, 2G, 3G, 4G) to the current 5G, and
now - with an eye to the future - to 6G and even the
imaginary 7G. Each generation brings significant
changes: speed, latency, reliability, energy efficiency,
device density, frequency spectrum, integration with
other technologies, and changes in the way people,
machines, and urban infrastructure interact. The
evolution of mobile communications from 5G to 6G
and the promising 7G reflects the dynamics of the
development of digital technologies, which are
becoming the basis of a new global communications
infrastructure.
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The transition from 5G, which provided ultra-high
data speeds and mass device connectivity, to 6G opens
up space for even deeper integration of artificial
intelligence, the Internet of Things, and virtual-
augmented reality. In the future, 7G has the potential
to form a fully integrated ecosystem where
communication will take place at the ‘human-
machine-environment’ level with maximum speed,
autonomy and security. Thus, the evolution of mobile
technologies is not only technical progress, but also a
driver of transformation in society, the economy and
culture.

The rapid shift from 5G toward the anticipated 6G
and conceptual 7G networks represents far more than
incremental technical upgrades - it signals a
transformation in how societies communicate, work,
and live. Each generation not only boosts speed and
capacity but also introduces new capabilities that
redefine industries, everyday interactions, and even
the relationship between humans and machines.

The evolution of mobile communications is not
only a technical advancement, but also a profound
change in society. The transition from 5G to 6G, and
in the future to 7G, is transforming the way of thinking
about communication, interaction, education,
medicine, and even consciousness. 5G was the first
big step into the digital era:

Table 1. Evolution of mobile technologies: 5G — 6G — 7G

Delivering ultra-high speeds, minimal latency and
support for millions of devices simultaneously, it has
given rise to the Internet of Things (1oT), smart cities,
autonomous vehicles and virtual reality. 6G, which is
expected after 2030, will bring a new quality of digital
life. It will provide gigabit speeds of terabits per
second, almost zero latency, widespread use of
artificial intelligence, holographic communication and
digital twins - virtual copies of physical objects and
people. Artificial intelligence technologies and their
impact on human existence are opening up new
horizons for science, education, business, and social
relations [3].

7G, which is still a concept of the future (expected
after 2040), promises to become the foundation of a
globally integrated society. Seventh-generation
mobile communications involve the complete
symbiosis of humans, machines and artificial
intelligence. It means instant telepresence, quantum
data transmission and communication even in the
most remote corners of the Earth and beyond. Thus,
the evolution of mobile communications is the key to
building an intelligent, hyper-connected and
sustainable society where digital technologies become
not just a tool, but an integral part of human existence
(Table 1).

Generation Scientific definition Key points Level of autonomy
Revolgtlopary mobile Speed up to 10 Gbps
communication technology Delay ~1 ms
5G with ultra-low delay, high Y- . Low
- Internet of things, mobile
bandwidth and 10T support services
(ITU, 2020)
A wireless communication
paradigm with built-in Al,
. Speed up to 1 Thps
6G terahertz frequencies, and Delay ~0.1 ms Medium/High
the merging of the physical AL XR. holoarams
and digital worlds (Nokia T g
Bell Labs, 2020)
The network of the future Quantum communication
with full integration of Neurointerfaces .
G biological, digital and space | Complete merger of human Complete (hypothetically)
systems (ETSI, 2024) and digital space

Note: compiled by the authors based on their own research

5G (Fifth Generation Mabile) is a fifth-generation
mobile communication technology that replaced 4G.
Its significance is that it has a higher data transfer rate
(up to 10 Gbps); lower latency (latency - up to 1 ms)
in data transfer; massive device connectivity (Internet
of Things, smart cities); support for virtual and
augmented reality (VR/AR). Applications: driverless
cars, smart cities, remote medicine, robotics. This is a
revolutionary mobile communication technology that
provides ultra-low latency, high bandwidth and
support for massive connections in the Internet of
Things.

1038

The International Telecommunication Union
(ITU) in its 2020 research emphasises the main goal
of fast and stable connectivity, providing the basis for
Industry 4.0, autonomous transport, telemedicine, and
a focus on people and their mobile needs.

6G (Sixth Generation of Mobile Communications)
- under development, expected after 2030 is the next
generation of mobile communications that continues
the development of technologies after 5G. Its
significance is that it has the following features:
speeds of up to 1000 Gbps; microseconds of latency;
integration of artificial intelligence (Al) in the
network; full synchronisation of the digital and
physical worlds (hyper-reality).

TEM Journal —Volume 15 / Number 2 / 2026.
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Possibilities - holographic communications, fully
autonomous systems, the Internet of tactile sensations,
a wireless communication paradigm that combines
artificial intelligence, terahertz frequencies and deep
integration of physical and virtual worlds. Ministry of
Science and Technology of China (2021 research);
Nokia Bell Labs (2020), based on network autonomy
through embedded Al; focus not only on devices but
also on the intelligent environment; application in
holographic video communication, augmented reality,
smart factories.

7G (Seventh Generation of Mobile
Communications)-hypothetical future, vision beyond
2040 is a conceptual technology of the future that
envisages full integration of digital, biological and
physical systems. It is based on absolute wireless
interaction between all aspects of life; artificial
intelligence that manages the network in real time; a
possible global network with coverage even in space;
full digitalisation of consciousness, emotion cloud,
and neural interfaces. The main goal is the merger of
man and machine, the creation of a single intelligent
environment. Future Networks Journal (2023),
European Telecommunications Standards Institute
(ETSI) (2024) focus on the future network with access
to neurointerfaces; merging humans and the digital
world; use of quantum technologies and global
satellite coverage (e.g., integration with SpaceX and
NASA programmes).

Klaus Schwab, founder and executive chairman of
the World Economic Forum (WEF), in his writings
and speeches emphasises the importance of 5G and 6G
technologies in the context of the Fourth Industrial
Revolution (4IR). It is pointed out that these
technologies are key to ensuring hyper-connectivity,
which underpins transformations in various spheres of
life.

1) 5G, 6G, and the Internet of Things (IoT) are
contributing to the creation of a hyper-connected
world where all devices and systems interact in real
time, opening up new opportunities for business,
healthcare, transport, and other industries.

2) The Fourth Industrial revolution is characterised by
the merger of physical, digital and biological
spheres, with 5G and 6G acting as the
infrastructure for this integration.

3) The potential of 6G are mentioned in order to
provide even higher data transmission speeds and
support new technologies such as virtual and
augmented reality, artificial intelligence and other
innovations [14].
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4.2. Stages of Civilization Evolution as an Expression of
5G, 6G and 7G Technologies

The evolution of civilisation is closely tied to the
development of technologies, which determines not
only the pace but also the quality of social change.
Technological innovations shape new ways for
people, organisations, and states to interact, define
economic models and cultural practices, and influence
management and social structures. New-generation
mobile communication systems — from 5G to 6G and
the promising 7G — are not only technical
breakthroughs, but also important markers of
civilisation, demonstrating qualitative changes in the
fields of communications, economics, education,
culture and governance. The stages of development of
these technologies are characterised by different levels
of integration of digital and communication solutions
into everyday life and social institutions. 5G provides
high data transfer speeds, mass integration of the
Internet of Things (10T), and the development of smart
cities and industrial platforms, which contributes to
the formation of new models of social organisation
and economic interaction. 6G, in turn, envisages even
deeper intellectualisation of processes, expansion of
artificial intelligence capabilities for real-time big data
analysis, global convergence of communication
systems and the creation of conditions for ‘hyper-
connected’ societies where people, devices and
infrastructure interact in a continuous flow of
information. The promising 7G technology, predicted
to be the next stage of civilisational transformation,
focuses on the integration of quantum
communications, holographic communications and
full immersion in virtual and mixed environments,
which will enable the formation of new models of
social interaction, education, creativity and
management at the global level. Each generation of
mobile communications becomes a catalyst for social
change, shapes new value orientations, changes
people's ways of thinking and behaving, and defines
new perspectives for the development of global
civilisation, at the heart of which are digitalisation,
intellectualisation and global interaction.

The development of mobile networks parallels key
shifts in human civilization, influencing social
structures, economic systems, and cultural exchange.
By examining 5G, 6G, and 7G through their functional
and societal impacts, it is seen how each generation
serves as a marker in the broader evolution of the
digital age.

1039



TEM Journal. Volume 15, Issue 2, pages 1035-1045, ISSN 2217-8309, DOI: 10.18421/TEM152-08, May 2026.

The evolution of mobile networks is not just about
speed. Each new generation opens up fundamentally
new opportunities and changes the structure of human
interaction with the digital world. Considering the key
differences between 5G, 6G, and 7G technologies.

1) Data transfer speed: 5G technology provides
speeds of up to 10 Gbps, which allows watching
4K videos, playing online games without delays,
and using cloud services; 6G, expected after 2030,
promises speeds of up to 1 Thbps, which opens up
access to holographic communication and mass
virtualization; 7G, as a concept of the future, can
exceed this level thanks to quantum technologies
compatible with humans [11].

2) Latency: In 5G, the latency is approximately 1
millisecond; in 6G, it will decrease to less than 0.1
ms, meaning that information exchange will be
almost instantaneous; in 7G, the aim to achieve
almost zero latency.

3) Scale of coverage: 5G requires a large number of
base stations and works better in urban areas; 6G is
planned as a worldwide network involving drones,
satellites and artificial intelligence; 7G can provide
full global coverage, including hard-to-reach areas
and space.

4) Technological integration: 5G works with IoT,
autonomous vehicles, AR/VR; 6G introduces
holographic calls, digital twins, and full integration
with Al; 7G will allow humans to communicate
with technology at the level of thinking, including
neural interfaces.

5) Intellectual capabilities: 5G represents an adaptive
system; 6G - self-learning networks; 7G - cognitive
networks that understand the context and intentions
of the user.

6) Social impact: 5G helps to digitalize public
services; 6G unites the physical and digital worlds;
7G can change the very essence of communication
and human consciousness. In [10], the author
predicted social changes caused by digital
technologies. The emergence of mobile devices,
digital books, individualized media, and the
Internet of Things before these concepts became
mainstream wereanticipated in the book. The idea
of “beats as the new raw material” of the digital age
was first time popularized, which laid the
foundation for understanding the future of the
Internet, artificial intelligence, 5G, and
personalized information systems [10].

These are not just technical updates, but stages in
the evolution of civilization, where each new
technology changes the way of living, learning,
working, and interacting (Table 2).
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Table 2. Key differences between 5G, 6G and 7G

Generation | Transmission | Delay Main
rate technologies
and state of
development
loT, VR, Al
56 ~10 Gbit/s | ~1ms Being
actively
implemented
6G AXR
~1000 Ghits | 01 | holograms,
ms under
development
7G
In theory, "
even higher

Note:compiled by the authors

Thus, the main differences between 5G, 6G and 7G
are data transfer speeds, latency and the level of
integration with new technologies. 5G provides high
speeds for mobile users and IloT, 6G offers
significantly higher speeds and new opportunities due
to the development of Al and AR/VR, while 7G
promises even higher speeds, almost instantaneous
communication and deep integration of technologies
such as bio- and neurotechnologies.

The evolution of mobile networks from 5G to 7G
demonstrates a rapid technological breakthrough that
affects not only data transfer speeds and latency
reduction, but also deep integration with advanced
technologies such as artificial intelligence,
holography, bio- and neuro-interfaces. If 5G has
become the basis for mass digitalization and the
development of the Internet of Things, 6G is a
platform for a smart environment, while 7G visualizes
a future where the boundaries between the physical
and digital worlds disappear completely. The
theoretical significance of identifying the problem of
evolution is the formation of a systematic
understanding of the dynamics of wireless
communications, the disclosure of philosophical and
technological aspects of the digital transformation of
society, laying the foundations for further research in
the field of neural interfaces, cyber-physical systems,
biocyber integration, deepening understanding of the
trends of future communication networks and their
potential impact on global changes in the economy,
culture, education and governance.

TEM Journal —Volume 15 / Number 2 / 2026.
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Practical significance in using the research results
in developing digital development strategies for states,
enterprises and cities; preparing for the introduction of
new technologies in education, medicine, transport
and defense; facilitating the adaptation of
infrastructure and regulatory framework to 6G
technologies and future standards; developing the
innovative potential of the national economy through
the introduction of advanced wireless solutions. These
issues are discussed in the author's article
“Development of flexible management structures in
the context of digital transformation of industry 5G”

by [6].

4.3. The Main Difference between 5G, 6G and 7G
Generations

The development of mobile technologies from 5G
to 7G demonstrates not only the growth of technical
capabilities in communications, but also a profound
transformation of digital society. The 5G generation
laid the foundation for high-speed data exchange,
mass connection of Internet of Things devices, and the
development of smart infrastructures. It became the
basis for the digitalisation of the economy, medicine,
transport, and other areas, providing new standards of
communication and efficiency. The further transition
to 6G and, in the future, to 7G marks a departure from
the  traditional  understanding of  mobile
communications. 6G focuses on the integration of
artificial intelligence, augmented and mixed reality, in
addition to holographic services, which will contribute
to the merging of the physical and virtual worlds. 7G
is seen as a strategic step towards global connectivity,
where quantum technologies, autonomous systems
and a unified integrated digital ecosystem will play a
key role. Thus, the gradual evolution from 5G to 7G
reflects the transition from high-speed communication
to the creation of a universal intelligent environment
that will shape new socio-economic and cultural
paradigms.

While all three generations aim to enhance
connectivity, their true distinctions lie in the depth of
integration with emerging technologies and human
life. From enabling the Internet of Things to achieving
full human—machine symbiosis, each stage reflects a
leap in both technical sophistication and societal
transformation. Looking at the main difference
between 5G, 6G and 7G generations,

is not only the data transfer speed, but also the deep
level of technology integration into human and social
life.

5G is a technology that provides fast and stable
communication, supports massive device
connectivity, and is the basis for the Internet of
Things, smart cities, and autonomous vehicles.
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It is focused on improving the quality of digital
services. 6G is the next step beyond the conventional
Internet. This generation provides for deep synergy
with artificial intelligence, holographic
communication, digital twins, and ultra-low signal
latency. 6G transforms communication into a
multidimensional, intelligent interaction [23].

7G is a concept that involves the full integration of
people, technology and the environment. It is expected
to use neurointerfaces, quantum communication
channels and telepresence. The future of the mind can
change the very nature of communication, blurring the
boundaries between the physical and digital worlds
[9].

Thus, their main difference is in the degree of
technology penetration into human life, from a simple
connection (5G) to full digital symbiosis (7G).

The main features of digital symbiosis in 7G:

1) Neuro-interfaces, in which a person interacts with
technology not through a keyboard or screen, but
directly through the brain - with thoughts. For
example, it is possible to make a phone call just by
thinking about it.

2) Digital twins, in the context of which virtual copies
of people, devices, and organizations are created
that behave like real ones. For example, a digital
avatar can work instead of a person, learning in real
time.

3) Telepresence, in the context of which a person can
be “present” in another city or even on another
planet - not physically, but through a full
holographic presence, including tactile feedback.

5) Cognitive networks, in the context of which the 7G
network “understands” intentions, context,
emotions and actively interacts, it does not just
execute commands, but anticipates needs.

6) Fusion of realities, as an example, physical reality
is complemented by a layer of digital elements that
constantly interact with (AR/VR, holography). A
person exists simultaneously in both worlds. So,
with 5G technologies, a person controls devices,
6G - a person walks alongside a smart system: 7G
- a person is part of a digital system. This is no
longer just a “connection” but a new state of
consciousness and existence, where man and
technology are one, as stated in the work “Life 3.0
The Age of Artificial Intelligence” by [16].

The main differences between generations 5G, 6G
and 7G are elaborated in Table 3.
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Table 3. Main differences between 5G, 6G and 7G generations

Generation Transfer rate Delay Key technologies and
state of development
5G Human/devices 0T, mmWave, MIMO Low
6G Smart systems Al, Teparepu, ronorpadis Medium / High
76 A person as an element of Neurointerfacgs, quantum Compl_ete
the network communication (hypothetically)

Note: compiled by the authors

Therefore, the main difference between 5G, 6G
and 7G generations is the evolution of technology,
speed, reliability and capabilities offered by each
generation of communication in the present and future
[12].

5G: The latest commercially available generation
of mobile communication networks that provides
significantly faster speeds (up to 10 Gbps) and lower
latency (on the order of 1 ms) than the previous 4G
generation. 5G also supports a large volume of
connected devices simultaneously, which is important
for the Internet of Things (10T).

6G: The potential next generation of networks that
promises significantly higher speeds (up to 100 Gbps)
and even lower latency (less than 1 ms), as well as
integration with new technologies such as artificial
intelligence (Al), holographic communications, and
much greater integration with metaverse and
autonomous systems. 6G also envisions more efficient
use of spectrum and improved global network access.

7G: This is a conceptual generation that is
currently a vision for the future. As 7G has not yet
been developed, it is expected to enable near-
instantaneous communication, integration of bio- and
neuro-technologies, high levels of automation through
Al, and the development of neural networks to ensure
the highest efficiency of communications.

One of the pioneering studies of the digital
economy systematically examines how data networks
and the Internet are transforming interactions among
individuals, businesses, and nations. A study by [15]
fundamentally explains how digital infrastructure,
including 5G, is shaping a networked smart economy,
as well as the challenges and opportunities that arise
in an increasingly connected world. It provides a
conceptual foundation for understanding digital
civilisation, where such technologies play a critical
role [15]. Each generation of mobile communications
has significantly higher speeds, reduced latency, and
improved infrastructure, enabling new technologies
and features, including autonomy, the Internet of
Things, and deep integration with artificial
intelligence and other innovations [22].
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4.4. International Experience in Implementing 5G, 6G
and 7G Technologies

The deployment and development of next-
generation mobile networks vary across the globe,
shaped by economic priorities, research capacity, and
technological infrastructure.  Studying leading
nations’ strategies for 5G, 6G, and early 7G
exploration provides valuable insights for countries
seeking to position themselves in the competitive
digital future. Currently, several countries are leading
the way in the development and implementation of
5G, 6G technologies, and are exploring the prospects
for 7G. As stated in the work by [17] titled “The Age
of Surveillance Capitalism” presenting a collection
and analysis of data that explains the digital
infrastructure, in which mobile technologies are key.

China is actively investing in the development of
5G and 6G technologies, being one of the first
countries to launch commercial 5G networks in 2019.
Chinese tech giants such as Huawei and ZTE are
leading the way in developing 5G infrastructure. The
country is also actively working on the 6G concept,
planning to become a global leader in this technology
by 2030. China has ambitious plans to develop
satellite technologies to provide global access to 6G
and 7G networks [18].

South Korea was one of the first countries to
launch 5G commercially in 2019 and is one of the
main drivers of innovation in this area. In addition to
5G, South Korea is actively working on the
development of 6G and is already testing the
infrastructure for this technology. The country is
focused on implementing new standards in the areas
of automation, robotics, and smart cities that will
change the reality [7].

Japan, known for its innovative infrastructure,
aims to become a leader in the development of 6G.
Japanese companies, such as NTT DoCoMo, are
actively working on the implementation of 5G and the
development of new communication standards. Japan
is also conducting research and testing for future
generations of technology, including the creation of
global networks using satellites to provide access to
6G and 7G.
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The United States is leading the way in 5G
development with companies such as Qualcomm,
Verizon, AT&T, and T-Mobile. In addition, the U.S.
is actively researching and developing 6G in
collaboration with academic institutions and
corporations such as Nokia and Samsung. Although
America is not yet as active in testing 6G as some
other countries, it has ambitious plans to do so, in
particular through the Next G Alliance program.

The European Union is actively supporting the
development of 5G and 6G through the Horizon 2020
and Horizon Europe programs. Countries such as
Germany, France, and the UK have already started
implementing 5G and are actively testing new
technologies for 6G. The EU has a strategy for the
future to create a single digital economy in which 6G
will be the basis for the development of smart cities,
the Internet of Things, and autonomous transport [10].

Finland, in particular through Nokia, is actively
working on the development of 5G and is also one of
the leaders in 6G research. The Finnish model of
technology development includes the integration of
the latest communication standards into all spheres of
life: from education to city management and medical
services. Regarding 7G technology, active research is
currently underway mainly in the United States,
China, Japan, and Europe. However, the main plans
for the implementation and development of this
technology will depend on the successful
implementation of 6G, which is expected by 2030. In
general, China, South Korea, the United States, and
the European Union are the most ambitious in
developing the next generations of communication,
with higher probability to become leaders in the
introduction of new technologies in the coming
decades, as well as in some Asian countries [13].

Ukraine is currently actively developing digital
technologies, in particular in the context of new
generation mobile communications - 5G and
preparation for 6G. This includes several key areas:

1) Infrastructure projects, in which the state and
private companies such as Kyivstar, Vodafone, and
lifecell are investing in 4G network expansion and
5G testing. 5G technology is already being tested
in major cities.

2) Ukrainian legislation is being harmonized with
European standards in the field of digital
communications, in particular through the adoption
of laws on electronic communications and
cybersecurity.

3) Higher education and research institutions are
conducting research using 5G/6G in various fields,
from medicine to agriculture. Training programs
for telecommunications specialists are being
introduced.
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4) Ukraine participates in EU programs, such as
Digital Europe, and establishes cooperation with
global tech giants to share experience and
technology.

5) The development of smart cities and digital
education is part of the country's digitalization
strategy. The use of 5G facilitates the integration of
loT, artificial intelligence and cloud services that
will affect the fate of humanity [8].

Ukraine is actively working to implement 5G
technology, in particular through pilot projects in the
cities of Lviv, Kyiv, and Odesa. In November 2024,
the government adopted amendments to Resolution
No. 1340 [24] allowing the the launch of a 5G pilot
project. The new mobile network should provide
faster internet, reduced data delays, and significantly
improved communication efficiency.

The pilot launch of 5G in Ukraine will last for two
years, during which the compatibility of the
equipment with military networks will be tested. The
technology is expected to be fully launched by 2030.
In 2024, Ukrainian mobile operators built 3,400 new
base stations and provided Internet coverage to 809
settlements. Mobile internet speeds increased by 35%
compared to 2023, to 31.23 Mbps [21].

As for 6G and 7G technologies, Ukraine is
currently at the research and planning stage. The
government and relevant agencies are studying the
possibilities of implementing these technologies in the
future, taking into account international experience
and the needs of the national infrastructure [5].

5. Conclusion

The development of mobile technologies from 5G
to 7G represents not only a steady technological
evolution but a profound transformation in the
foundations of human civilization. Each generation of
connectivity has introduced new capacities that go
beyond simple communication, reshaping the way of
living, working, learning, and interacting.

5G has laid the foundation for the current digital
infrastructure, enabling ultra-fast internet, smart
cities, and automated systems. With its high
bandwidth, low latency, and massive device
connectivity, it has driven the growth of the Internet
of Things, telemedicine, remote education, and
robotics. These advances have initiated the large-scale
digitalization of public services, industry, and daily
life.

6G, expected after 2030, will take these
capabilities to an entirely new level. It will merge the
physical and digital realms through holographic
communication, digital twins, and pervasive
integration of artificial intelligence.
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Terabit-per-second speeds, microsecond latency,
and intelligent, adaptive networks will underpin fully
autonomous systems, smart factories, and immersive
mixed-reality environments. In doing so, 6G will act
not only as a communication medium but as a
platform for real-time, multidimensional human-
machine collaboration.

7G, still a conceptual vision for beyond 2040,
promises the complete symbiosis of humans,
machines, and the  digital  environment.
Neurointerfaces, quantum communication, and
cognitive networks could enable direct thought-based
interaction, telepresence on a planetary or even
interplanetary scale, and a constant blending of the
physical and virtual worlds. In this digital civilization,
technology would not merely serve humans - it would
become an extension of human identity and
consciousness.

The key findings of this study show that the leap
from 5G to 7G is characterised by:

¢ Increasing speed and lowering latency to the point
of near-instant communication.

o Expanding network intelligence from adaptive
systems (5G) to self-learning systems (6G) and
cognitive, anticipatory networks (7G).

o Deepening integration of Al, XR, holography, and
bio/neurotechnologies.

e Transforming the scope of network coverage from
localised urban networks (5G) to global satellite-
supported grids (6G) and fully planetary or space-
enabled infrastructures (7G).

e Broadening the social impact from digital service
enhancement (5G) to environmental—digital unity
(7G).

The theoretical significance of understanding the
5G,7G evolution lies in forming a systematic view of

digital civilization as it emerges, incorporating
insights from computer science, sociology,
philosophy, and futurology. This integrated

perspective enables the anticipation of technical
breakthroughs alongside cultural, ethical, and
psychological transformations - from the restructuring
of social institutions to the redefinition of human
identity in an immersive, intelligent environment.

The practical significance is equally substantial.
Recognizing the trajectory of these technologies
allows policymakers, businesses, and educators to
design strategies for infrastructure adaptation,
regulatory frameworks, and talent development. The
rise of digital environment architects, digital twin
operators, and neurocommunications specialists
underscores the need for educational systems to
evolve. Simultaneously, proactive measures are
necessary to address cybersecurity threats, technology
dependence, and governance in Al-managed
networks.
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Future research should focus on developing robust
ethical and legal frameworks for human—-machine
integration, neurointerface governance, and data
sovereignty. Creating socioeconomic models that
assess the impact of hyper-connected societies on

employment, education, culture, and equity.
Designing resilient, sustainable infrastructures
capable of withstanding cyberattacks, technical

failures, and environmental challenges. Investigating
the cognitive, emotional, and behavioural effects of
living in constant digital-physical integration,
especially on younger generations.

In summary, the journey from 5G to 7G is not only
about achieving unprecedented connectivity - it is a
roadmap for constructing a sustainable, inclusive, and
ethically — guided  digital  civilization.  This
transformation will define the coming decades,
shaping the way humanity relates to technology, to
one another, and to the very concept of reality itself.

References:

[1]. Dolska, O. O., & Mishchenko, V. 1. (2024).
Technological singularity as the end of the history of
Homo sapiens: Is it possible to prevent? Bulletin of the
National Technical University “KhPI”’, Series: Actual
Problems of Development of Ukrainian Society, (2), 25~
33.

[2]. Li, K.-F. (2020). Al. Nadderzhavy shtuchnoho
intelektu. Kytai, Kremniieva dolyna i novyi svitovyi lad.
Force Ukraine.

[3]. Kozlovets, M. (2024). Technologies of artificial
intelligence and their impact on human existence.
Humanities Studies: Collection of Scientific Papers,
19(96), 55-66.

[4]. Kolomoiets, T., et al. (2024). Digital rights in the
context of the development of artificial intelligence and
globalization: Challenges and opportunities. Humanities
Studies, 19(96), 207-217.

[5]. Tim, C. (2019). The CEO who took Apple to a new
level. Nash format.

[6]. Metelenko, N., et al. (2023). Development of flexible
management structures in the context of digital
transformation of industry 5G. Review of Economics
and Finance, 21(1), 2052-2060.

[7]. Ball, M. (2024). The Metaverse: And how it will
revolutionize everything. ARTBOOKS.

[8]. Kaku, M. (2017). Physics of the future: How science
will affect the destiny of mankind and change our daily
lives in the 21st century. Litopis

[9]. Kaku, M. (2022). The future of the mind: Scientific
attempts to comprehend, perfect, and enhance
intelligence. Nash Format.

[10]. Negroponte, N. (1995). Being Digital. Knopf.

[11]. Russell, S. (2019). Human-Compatible Artificial
Intelligence and the Problem of Control. Viking.

[12]. O'Riley, T. (2018). HZ. Khto znaie, yakym bude
maibutnie. Nash Format.

[13]. Stadwell, J. (2022). Why Asia succeeded: The
successes and failures of the most dynamic region in the
world (2nd ed.). Nash Format.

TEM Journal —Volume 15 / Number 2 / 2026.



TEM Journal. Volume 15, Issue 2, pages 1035-1045, ISSN 2217-8309, DOI: 10.18421/TEM152-08, May 2026.

[14]. Schwab, K. (2016). The Fourth Industrial Revolution.
Crown Business.

[15]. Tapscott, D. (1995). The Digital Economy: Promise
and Peril in the Age of Networked Intelligence.
McGraw-Hill.

[16]. Tegmark, M. (2019). Life 3.0: Being human in the age
of artificial intelligence. Nash Format.

[17]. Zuboff, S. (2019). The age of surveillance capitalism:
The fight for a human future at the new frontier of
power. PublicAffairs.

[18]. Harari, Y. N. (2015). Sapiens: A brief history of
humankind. Asian Review of World Histories, 3(2), 265-
267.

[19]. Klopov, I., et al. (2023). Digital transformation of
education based on artificial intelligence. TEM
Journal, 12(4), 2625.

[20]. Bakhov, ., et al. (2025). Artificial intelligence tools
for automating philological text research. LatlA, (3),
311.

TEM Journal —Volume 15 / Number 2 / 2026.

[21]. Salameh, A. 1., & El Tarhuni, M. (2022). From 5G to
6G—challenges, technologies, and applications. Future
Internet, 14(4), 117.

[22]. Vaigandla, K. K., et al. (2021). A survey on wireless
communications: 6g and 7g. International Journal Of
Science, Technology & Management, 2(6), 2018-2025.

[23]. Roy, G. (2025). Role of 6G in Technological
Breakthroughs & Growth. VE3 Global. Retrieved from:
https://www.ve3.global/role-of-6g-in-technological-
breakthroughs-growth/

[accessed: 10 June 2025]

[24]. Tarasovsky, Y. (2024). A 5G pilot project will be
launched in Ukraine. Forbes Ukraine. Retrieved from:
https://forbes.ua/news/v-ukraini-zapustyat-pilotniy-
proekt-59-01112024-24549
[accessed: 15 June 2025]

1045


https://www.ve3.global/role-of-6g-in-technological-breakthroughs-growth/
https://www.ve3.global/role-of-6g-in-technological-breakthroughs-growth/
https://forbes.ua/news/v-ukraini-zapustyat-pilotniy-proekt-5g-01112024-24549
https://forbes.ua/news/v-ukraini-zapustyat-pilotniy-proekt-5g-01112024-24549

