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Abstract—Emerging internet technologies such as 5G, the
Internet of Things (loT), edge computing, and quantum
internet are driving significant advancements across
various sectors. However, a systematic understanding of
their impact, challenges, and future directions is necessary.
This study systematically reviewed 120 peer-reviewed
articles related to the themes to provide a comprehensive
analysis of these technologies. The literature was sourced
from Google Scholar, Scopus, and IEEE Xplore, focusing
on publications from the last decade. The review identified
that while 5G is set to revolutionize connectivity and 10T is
transforming industries, both face challenges such as high
infrastructure costs and cybersecurity risks. Edge
computing was found to be crucial for real-time data
processing, yet scalability issues persist. Quantum internet,
though promising unprecedented security, is still in its
infancy with significant technical hurdles.

This study contributes to the field by highlighting the
transformative potential of these technologies while also
addressing the challenges that must be managed for their
successful implementation. The findings provide valuable
insights for policymakers, industry leaders, and
researchers, emphasizing the need for coordinated efforts
to harness these technologies’ benefits responsibly.
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I.  INTRODUCTION

The rapid evolution of internet technology over the past
decade has transformed the global digital landscape,
influencing how individuals interact, businesses operate, and
governments function [26]. Emerging technologies such as
5G, the Internet of Things (10T), edge computing, and the
quantum internet are driving advancements in connectivity,
data processing, and secure communications[30]. These
innovations promise to revolutionize various sectors by
enabling smarter, faster systems. However, they also raise
concerns about privacy, security, and digital inclusion, as the

rapid pace of technological advancement has outstripped the
development of comprehensive regulatory frameworks [8].
Recent technological shifts have been driven by the demand
for enhanced connectivity and data processing. For instance,
5G offers speeds up to 100 times faster than 4G and reduces
latency to mere milliseconds, enabling new applications like
real-time remote surgery and autonomous vehicles [33][21].
The 10T has transitioned from concept to reality, connecting
billions of devices and creating smart environments that
enhance efficiency and sustainability, particularly in
healthcare [12][17]. Edge computing supports these
technologies by processing data closer to its source, which
reduces latency and improves data security [27]. The nascent
quantum internet promises to revolutionize cybersecurity by
creating unhackable communication channels [34]. Despite
these advancements, challenges such as data privacy, security,
health risks from increased electromagnetic radiation, and the
digital divide persist [28][24][14].

The integration of 5G, loT, edge computing, and quantum
internet brings significant challenges. Privacy and security
concerns arise as more devices collect and transmit personal
data, increasing the risk of breaches [23]. Additionally, the
lack of regulatory frameworks has created uncertainty, with
debates on issues such as health risks from 5G and the
potential for loT-related surveillance[29][32]. The digital
divide also exacerbates social inequalities, leaving
marginalized communities behind in the digital economy [7].
This study aims to conduct a qualitative systematic review of
these technologies, exploring their current state, future
developments, and societal impacts. The objectives are to
analyze the latest trends, assess impacts on various sectors,
explore future developments, examine societal challenges, and
propose policy recommendations for ethical and responsible
technology deployment.

The study will address research questions about emerging
trends, impacts on sectors like education and healthcare,
anticipated future developments, societal challenges, and
necessary policy measures. The significance of the study lies
in its comprehensive review of literature, contribution to the
discourse on societal and ethical implications, and provision of
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policy recommendations to guide responsible technology
deployment. The study’s limitations include reliance on
existing literature, which may not capture the latest
advancements, and a focus on qualitative analysis, which may
not fully detail quantitative impacts. Also, given the speed at
which internet technologies are advancing, some of the
findings may become outdated as new technologies and
applications emerge. Additionally, the study focuses on
qualitative analysis, which, while providing in-depth insights,
may not fully capture the quantitative impact of these
technologies on different sectors. For instance, while the study
may identify trends and challenges, it may not provide
detailed statistics.

The rest of the paper is organized as follows. Literature review
presented in section I1. Methodology in section I11, results and
discussions are presented in section 1V and conclusion given
in section V.

I.LITERATURE REVIEW

The rapid evolution of internet technologies has brought
transformative changes across various sectors, influencing
communication, business operations, healthcare, and
education. This chapter presents a comprehensive literature
review on the emerging trends in internet technology, focusing
on 5G, the Internet of Things (10T), edge computing, and the
quantum internet. It synthesizes existing research, highlights
key findings, identifies gaps, and provides insights into the
implications of these technologies for different sectors of
society.

A. 5G TECHNOLOGY

5G, the fifth generation of mobile networks, marks a
significant advancement in  wireless communication,
characterized by high-speed data transfer, low latency, and the
capability to connect numerous devices simultaneously [24].
This technology is crucial for enabling other innovations such
as loT and edge computing. Research by [21]indicates that 5G
can deliver data rates up to 100 times faster than 4G with
reduced latency, essential for real-time applications like
autonomous vehicles and remote surgery. Additionally, [33]
explores how 5G can revolutionize manufacturing through
smart factories and how [24] emphasizes its role in healthcare
by supporting remote patient monitoring and telemedicine.
Despite these benefits, 5G faces challenges, including
environmental and health concerns related to exposure to
higher frequency electromagnetic fields [2][29] and increased
vulnerability to cyber-attacks due to network complexity [23].
These challenges highlight the need for robust security
measures and regulatory frameworks.

B. INTERNET OF THINGS (10T)

The 10T involves a network of physical devices connected to
the internet, enabling data collection and exchange [12]. It has
transformative potential across various sectors by facilitating

real-time data analytics and automation. [17] describes how
IoT enhances healthcare through continuous patient
monitoring and personalized treatment, while [8] discuss its
application in precision farming. In transportation, loT enables
smart traffic management systems that improve road safety
and reduce congestion. However, the widespread adoption of
10T raises significant security and privacy concerns due to the
vulnerabilities of 10T devices, which are often targeted by
cyber-attacks due to their limited resources and lack of
standardized security protocols [28][23]. Additionally, while
0T has the potential to address digital inclusion by providing
essential services to underserved areas [10], there are
disparities in its benefits, particularly in developing regions
lacking necessary infrastructure [14].

C. EDGE COMPUTING

Edge computing involves processing data near its source
rather than relying on centralized cloud data centers, reducing
latency and conserving bandwidth [27]. This approach is
closely linked to both 0T and 5G technologies. As loT
devices proliferate, the volume of data generated at the
network's edge increases, and edge computing facilitates data
processing at or near the source, which is crucial for
applications requiring low latency, such as those in 5G
networks [27]. Key applications include real-time medical
data analysis in healthcare [8] and predictive maintenance in
the industrial sector [33]. Despite its advantages, edge
computing faces challenges, including the complexity of
managing distributed networks and the need for
standardization to ensure interoperability [23][27]. Future
research should address these challenges and focus on
developing scalable and secure edge computing solutions.

D. QUANTUM INTERNET

The quantum internet represents an advanced frontier in
internet technology, leveraging quantum mechanics for ultra-
secure communication and enhanced computing power [34]. It
promises significant advancements in cryptography through
quantum key distribution (QKD), which provides theoretically
unbreakable encryption [34]. Quantum internet also holds
potential for secure communication, distributed computing,
and precision in scientific experiments [18]. However,
developing quantum internet faces technical challenges such
as precise control of quantum states and sensitivity to
environmental disturbances, as well as ethical concerns
regarding potential misuse [34][19]. Future research should
focus on overcoming these technical and ethical challenges.

I1l. METHODOLOGY

The research design for this study is a qualitative systematic
review, chosen for its ability to provide a comprehensive and
structured approach to identifying, evaluating, and
synthesizing relevant research. Systematic reviews differ from
traditional literature reviews by adhering to a predefined
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protocol that ensures transparency, replicability, and reduces
bias. This approach is particularly suited to the study’s aim of
uncovering and explaining the latest trends in internet
technology and assessing their impact on various sectors and
societal issues [20].

Data for this systematic review were sourced from three major
electronic databases: Google Scholar, Scopus, and IEEE
Xplore. These databases were selected for their extensive
coverage of academic and peer-reviewed literature in
technology, engineering, and social sciences. Google Scholar
provided access to a broad array of scholarly articles, theses,
books, and conference papers across various disciplines.
Scopus offered a comprehensive abstract and citation database
with strong coverage in science, technology, and medicine,
while IEEE Xplore focused on technical literature in electrical
engineering, computer science, and electronics.

A systematic search strategy was developed to identify
relevant studies addressing emerging trends in internet
technology. The keyword selection used included terms such
as “Internet technology,” “emerging trends,” “innovations,”
“5G,” “IoT,” “edge computing,” and “quantum internet,”
using Boolean operators (AND, OR) to refine the search and
ensure comprehensive coverage [14]. The searches were
conducted separately in each database using these keywords,
limited to studies published within the past decade (2014-
2024) to ensure the inclusion of recent and relevant research.
The inclusion criteria encompassed peer-reviewed articles,
conference papers, and technical reports published in English,
focusing on the development, implementation, and impact of
5G, loT, edge computing, and quantum internet technologies,
as well as their societal, economic, or policy implications.
Exclusion criteria included studies published before 2014,
non-peer-reviewed articles, opinion pieces, and studies
unrelated to the specified technologies.

Data extraction was performed systematically using a
predefined data extraction form, including fields such as
citation details, study characteristics, key findings, and
thematic relevance. Each selected study was reviewed in
detail, and relevant data were extracted and organized
according to these fields, ensuring that the information was
pertinent to the research questions and objectives [31]. The
extracted data were synthesized using a thematic analysis
approach, chosen for its flexibility and ability to identify,
analyze, and report patterns within the data. The synthesis
process involved familiarization with the data, generating
initial codes, identifying and reviewing themes, and defining
and naming themes. These themes formed the basis for the
discussion of findings in the subsequent chapter [3].

The quality of the included studies was assessed using criteria
adapted from the Critical Appraisal Skills Programme (CASP)
checklist for qualitative research. The assessment focused on
the clarity of research questions, the appropriateness of the
research design, the robustness of the methodology, and the
relevance of the findings to the research questions. Studies
that did not meet the minimum quality threshold were
excluded from the final synthesis [4]. The data collection
process resulted in the initial identification of 1,240 studies
across the three databases, with 650 studies retrieved from
Google Scholar, 400 from Scopus, and 190 from IEEE Xplore.
The screening process involved a rigorous review of titles,
abstracts, and keywords to exclude studies that did not meet
the inclusion criteria. After this initial screening, 850 studies
were excluded, leaving 390 studies for full-text review.
During the full-text review, an additional 270 studies were
excluded due to methodological concerns, lack of relevance,
or redundancy, resulting in a final selection of 120 studies that
met all the inclusion criteria and were included in the
systematic review.

Table 1: Numerical Summary of Data Collection and Screening Process

Stage Number  of | Notes
Studies
Initial Search 1,240 Google Scholar (650), Scopus (400), IEEE Xplore (190)
Excluded  After  Title/Abstract | 850 Studies removed due to relevance, date, and quality
Screening issues
Full-Text Review 390 Studies that underwent detailed full-text review
Excluded After Full-Text Review 270 Studies removed due to methodological concerns or
redundancy
Final Selection 120 Studies included in the systematic review

IV.RESULTS AND DISCUSSION

OVERVIEW OF SELECTED STUDIES

The final selection of 120 studies reflects the most recent and
relevant research on emerging internet technologies. These
studies were systematically analyzed to identify key themes
and trends, which are discussed in the following sections. The

studies were published between 2014 and 2024, with the
majority originating from high-impact journals and conference
proceedings. The distribution of studies across the different
technologies is as follows: 5G (40 studies), 10T (35 studies),
edge computing (30 studies), and quantum internet (15
studies).
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Table 2: Distribution of Studies Across Databases, Journals, and Technologies

Technology Database Journal/Conference Number of
studies
5G IEEE Xplore IEEE Communications Magazine 15
Scopus Computer Networks 10
Google Scholar IEEE International Conference 10
Mobile Networks and Applications 5
10T IEEE Xplore IEEE Internet of Things Journal 12
Scopus Sensors 10
Google Scholar Journ_al _ of Network and Computer | 8
Applications
Future Generation Computers Systems 5
Edge Computing IEEE Xplore IEEE Access 10
Scopus Journal of Parallel and Distributed | 8
Computing
Google Scholar Future Internet 7
ACM Transactions on Internet Technology | 5
Quantum Internet IEEE Xplore Physical Review A 5
Scopus Quantum Information Processing 4
Google Scholar Nature Communications 3
npj Quantum Information 3
Total Studies 120

THEME 1: EMERGING TRENDS IN 5G TECHNOLOGY

The review identified several key trends in 5G technology,
emphasizing its transformative potential across various
sectors. Studies highlighted the unprecedented speed, low
latency, and high capacity of 5G networks, which are driving
innovations in areas such as smart cities, autonomous vehicles,
and industrial automation[1]. The research also underscored
the challenges associated with the deployment of 5G,
including the need for extensive infrastructure investment and
the potential health and environmental concerns related to
increased electromagnetic radiation [29].

In addition to these technological advancements, there is a
growing body of literature exploring the social and economic
implications of 5G. For instance, studies have discussed how
5G could exacerbate the digital divide by providing advanced
connectivity to urban areas while leaving rural areas behind
[5]. The ethical and regulatory challenges associated with 5G,
particularly concerning data privacy and security, were also
prominent themes in the reviewed studies [17].

THEME 2: INTERNET OF THINGS (10T) AND ITS IMPACT

The loT has been identified as a critical driver of the next
wave of digital transformation, connecting billions of devices
and generating massive amounts of data. The reviewed studies
highlighted the widespread application of 10T across various
sectors, including healthcare, agriculture, transportation, and
manufacturing [35]. loT's ability to enable real-time data
collection and analysis has revolutionized operations in these
sectors, leading to increased efficiency, cost savings, and
enhanced decision-making capabilities.

However, the rapid proliferation of 10T devices has also raised
significant concerns regarding security and privacy. The
studies reviewed consistently pointed to the vulnerability of
10T networks to cyberattacks, emphasizing the need for robust
security frameworks to protect sensitive data [28].
Additionally, there is ongoing debate about the ethical
implications of pervasive surveillance enabled by loT
technologies, particularly in relation to individual privacy
rights [22].

THEME 4: THE ROLE OF EDGE COMPUTING IN ENHANCING 10T
Edge computing has emerged as a crucial complement to 10T,
addressing the challenges associated with processing vast
amounts of data generated by loT devices. The reviewed
studies emphasized the role of edge computing in reducing
latency, improving data security, and enabling real-time
decision-making at the edge of the network [27][25]. These
capabilities are particularly important in applications where
low latency and high reliability are critical, such as
autonomous vehicles, healthcare, and industrial automation.
The literature also explored the technical challenges and
potential limitations of edge computing, including issues
related to scalability, energy efficiency, and interoperability
with existing cloud infrastructure [11]. Despite these
challenges, the consensus among researchers is that edge
computing will play a vital role in the future of 10T, enabling
more efficient and secure data processing closer to the source
of data generation.
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THEME 5: QUANTUM INTERNET: THE NEXT FRONTIER
Quantum internet represents a significant leap forward in
internet technology, promising unparalleled levels of security
and computational power. Although still in its early stages, the
reviewed studies highlighted the potential of quantum internet
to revolutionize cryptography, secure communications, and
information processing [34][13]. The development of quantum
networks, quantum key distribution (QKD), and quantum
repeaters were identified as key areas of focus in the literature.
However, the studies also pointed to the considerable technical
challenges and uncertainties associated with the development
and deployment of quantum internet. These include the need
for new infrastructure, the complexity of quantum
technologies, and the lack of standardization and regulatory
frameworks [16]. Despite these challenges, the potential
benefits of quantum internet, particularly in terms of
enhancing cybersecurity and enabling new applications in
fields such as finance and defense, make it a critical area of
research and development.

THEME 6: SOCIETAL AND POLICY IMPLICATIONS

The review also uncovered significant discussions around the
societal and policy implications of these emerging internet
technologies. The studies emphasized the need for
comprehensive regulatory frameworks to address the ethical,
legal, and social challenges posed by these technologies. This
includes ensuring digital inclusion, protecting privacy and
security, and fostering equitable access to the benefits of
technological advancements [32].

Moreover, the review highlighted the importance of
interdisciplinary  research and collaboration  between
technologists, policymakers, and social scientists to address
the complex challenges associated with the deployment of
these technologies. The need for ongoing public dialogue and
engagement was also emphasized, particularly in relation to
the societal impact of technologies such as 10T and quantum
internet [9].

V.CONCLUSION

This study synthesized the key findings from a systematic
review of emerging trends in internet technology, with a focus
on 5G, Internet of Things (1oT), edge computing, and quantum
internet. It provided a comprehensive analysis of the current
state and future potential of these technologies, drawing
several critical conclusions. The deployment of 5G is expected
to revolutionize sectors such as smart cities and industrial
automation, although challenges like infrastructure costs and
the digital divide remain significant. 10T continues to drive
digital transformation across industries but raises concerns
about cybersecurity and privacy. Edge computing offers
solutions for real-time data processing but faces hurdles in
scalability and energy efficiency. Quantum internet, though in
its infancy, promises unprecedented  security in

communications but must overcome significant technical and
regulatory challenges.
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