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Abstract— Cyber-security has become a crucial issue for consumers, businesses, and authorities
because of the growing incidences and complexity of cyber crimes. This systematic literature
review delivers a comprehensive analysis of the cybersecurity scenario reported in 2022, including
emerging trends plus challenges with technological advancements. This research has extracted the
1,000 articles data from reputable databases, counting IEEE 173 papers and ACM 40 papers,
Springer-Link 142 papers, Elsevier 74 papers, MDPI 86 papers, and 431 papers are being used for
analysis. The study identifies significant cybersecurity extortions, ransomware of data cracks, and
phishing spasms. It examines technological advancements similar to artificial intelligence,
machine learning, and Blockchain. The analysis reveals that Al and ML have significantly
enhanced hazard recognition and reaction competencies to examine enormous data sets and
identify patterns in which blockchain technology has improved data integrity and resilience against
attacks. These advancements in challenges persist to the growing wildlife of dangers plus the
critical role of human error. The review underlines that their progressive technologies compromise
likely clarifications, presenting novel liabilities and difficulties. Future research should focus on
integrating emerging technologies in cybersecurity strategies and developing vigorous methods to
address determined human-related vulnerabilities and familiarize with the developing threat scene.
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INTRODUCTION

Virtual Reality In their digital technologies, each feature of the lifecycle in cybersecurity appeared
to be a paramount concern for individuals and businesses worldwide [1]. The digital
transformation of industries has revolutionized the way of communication for transactions to
manage data and has also exposed us to unprecedented risks. Cybersecurity is no longer simply
protecting computers from viruses; it comprehends a variety of practices for safeguarding their
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privacy and integrity, plus the obtainability of info and systems [2]. The stakes are to protect from
cyberattacks, possibly substantial economic harms in reputational injury, and even nationwide
safety fears. The digital system to the cybersecurity attack surface is a dynamic and continuously
evolving field that requires constant vigilance and innovation [3]. The heritage of cybersecurity
can be outlined back to the initial days of figuring in the 1970s when the concept of network
security was still in its infancy. The development of the first computer viruses and worms was to
initially create experiments to establish the potential for programs to cause unintended harm [4].
The ARPANET is a precursor to the modern internet, giving the experience of a documented
security breach in 1973 and highlighting the need for protective measures [5]. It was not until their
infamous Morris-Worm of 1988 that the true impact of a cyberattack was felt on a global scale.
This self-replicating worm disrupted approximately 10% of the internet, prompting a significant
shift in security that was perceived and managed [6].

The 1990s saw the rise of more sophisticated threats, given email-based viruses and the first
distributed denial-of-service (DDoS) attacks on targeted websites and online services. The field of
cybersecurity began to formalize in the development of antivirus software plus firewalls and the
creation of the first Computer-Emergency-Response-Teams [7]. The early 2000s marked the
beginning of cyber-threats, which evolved from mere nuisances to serious criminal activities and
motives ranging from financial gain to political espionage [8-9]. Mobile technologies have further
complicated cybersecurity, requiring new strategies and tools to protect increasingly dispersed and
mobile data. The rapidly altering geography of cyber-threats has the rising custom of Al and ML
in cybersecurity. These tools offer promising solutions to some of the most difficult problems in
detecting zero-day vulnerabilities and responding to attacks immediately [3-10]. Their usage of
Al, besides ML, can investigate massive quantities of data at speeds far beyond human capabilities,
and classifying their configurations and differences is to designate a refuge break. They are also
being used towards progress prognostic models, which are antedate imminent attacks created on
historical facts in which organizations strengthen their defenses proactively [11].

The usages of cybersecurity are an ambiguous blade to run powerful tools for defenders to suggest
new opportunities for attackers. They are using Al to develop more advanced and adaptive threats.
This ongoing arms race between defenders and attackers is a defining characteristic of modern
cybersecurity. This field is as much about innovation for defense [12]—their advancements in
technology for human factor leftovers unique of the greatest important challenges in cyber-
systems. Whether weedy PINs are a dwindling object to phishing attacks or miss-configuring
sanctuary situations, it is the feeblest cutting-edge connection in the security chain. Organizations
implementing more sophisticated security technologies increasingly need cybersecurity awareness
and education at all levels [13]. Employees must be qualified to distinguish threats and respond to
leadership duty to prioritize cybersecurity as a core component of business strategy. Looking to
the future of cyber security, new technologies in quantum computing and Blockchain will provide
both new opportunities and challenges. As they grow ever more complex, their field of
cybersecurity will be at the forefront of protecting the integrity and security of our interconnected
lives for innovations and collaboration across disciplines and industries [14].
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The main objectives of this systematic literature review remain to explore and analyze emerging
trends, challenges, and advancements in cybersecurity as reported in the literature published during
the year 2022 [15]. This review aims to deliver an all-inclusive analysis of the evolving cyber-
security landscape, with 1000 articles being reviewed for analysis. It also includes identifying
significant threats, emerging technologies' role in enhancing security, and the impact of new
policies and regulations [16]. In combining their results from recent review studies, they pursue
dealing comprehensions into the present state of cybersecurity, which stands for the most pressing
issues faced by organizations and individuals and suggest future research directions that can further
strengthen cybersecurity measures.

Here A few key Research Questions are listed below:
e Q1: What are the most significant cybersecurity threats and incidents in 2022?

e Q2: Which Al, Machine learning, and Blockchain advancements were made in cyber-
security?

e Q3: What are cybersecurity's key trends and challenges in 2022?

This paper is organized to provide a comprehensive review of cybersecurity in 2022. It begins with
an Introduction outlining the importance of the topic and the review’s objectives. The
Methodology explains the systematic approach used to gather and analyze relevant literature. An
Overview of Cybersecurity Landscape in 2022 highlights key threats, technological advances,
and regulatory changes. The Key Trends section examines emerging patterns in the field, while
Challenges discusses obstacles like workforce shortages and privacy issues. Case Studies offer
real-world examples of significant incidents and successful security strategies. The Discussion
synthesizes findings, and Future Directions suggest areas for further research. The paper
concludes with a summary of key insights in the Conclusion.

2. Methodology

This section explores the methods and techniques used for the systematic literature review process
employed in the study, which extracted 1000 articles of data to review emerging trends and
challenges of cyber-security to employ a comprehensive analysis of the cybersecurity landscape
based on literature published in 2022. For using the Review tool for literature review analysis and
visualization in Excel and the selection process framework is given below in Figure 1.
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Extracted Data

Start

Total Identified Articles 1000

Duplicate records remove = 996

Exclude based on Title =
112

Record screening = 884

Exclude based on abstract
=145

Full text articles Access = 739

Studies included in meta-
analysis = 618

Figure 1: Selection and Review Process

2.1 Database Selection

The first step in the systematic review process was the selection of appropriate databases from

Table 1 to confirm an inclusive analysis of

important literature. These resulting databases are

chosen based on their relevancy and the scope of cybersecurity research:

Table 1: Database Selections names

Database URL
IEEE https://ieeexplore.ieee.org/
ACM Wwww.acm.org

Science-Direct

https://sciencedirect.com/

Springer-Link

https://link.springer.com

Elsevier

www.elsevier.com

MDPI

https://www.mdpi.com/

These databases were selected for their extensive coverage of cybersecurity topics, ensuring the
review captures a comprehensive and diverse set of studies.

2.2 Inclusion and Exclusion Criteria
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To maintain the significance and superiority of the review, exact inclusion besides functional
exclusion criteria are given.

¢ Inclusion Criteria:

o

Articles published in peer-reviewed journals, conferences, and reputable industry
reports.

Studies published in the year 2022.
Articles written in English.

Research focusing on cybersecurity trends, challenges, advancements, and
incidents.

Al, Machine Learning, and Blockchain in cybersecurity are papers discussing

emerging technologies.

e Exclusion Criteria:

o Articles published before 2022 or after.

o Non-peer-reviewed articles, opinion pieces, or non-scientific reports.

o Studies not related to cybersecurity or not addressing the key research questions.

o Articles in languages other than English.

These conditions guarantee that the most relevant and high-quality studies will be included in their

reviews.

2.3 Search Strategy

A complete search strategy from Table 2 is developed to classify relevant literature across selected
databases. The following keywords and Boolean operators were used to construct search queries:

Table 2: Search Strategy Process

Database Search Keywords/Queries Number | Filters Applied
of Results

IEEE Xplore ("Cybersecurity™ AND "Trends" AND | 173 Year: 2022,
"2022") OR ("Cybersecurity” AND Language:
"emerging threats” AND "2022") OR English,
("Al" AND "cybersecurity” AND "2022") Document  Type:

All
ACM  Digital | ("Cybersecurity challenges 2022") OR | 40 Year: 2022,
Library ("Machine Learning" AND Language:
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"cybersecurity” AND  "2022") OR English, Peer-
("Blockchain™  AND  "cybersecurity" reviewed
AND "2022")
Academia + | ("Cybersecurity regulations 2022") OR | 8, 23 Year: 2022,
ResearchGate | ("Cybersecurity incidents 2022") Language:
English,  Journal
Articles Only
SpringerLink ("Emerging cybersecurity technologies | 142 Year: 2022,
2022") OR ("Cybersecurity trends and Language:
advancements 2022") English,
Conference Papers
Only
Elsevier “cyber threats” and cyber trends” “2022” | 74 2022 year, current
research
MDPI “Network security,” “ cyber security | 86 Year-2022, a case
system” study, analysis
paper
Others “ cyber-security 2022” 431 2022

The search was conducted across all selected databases, and relevant articles are to be retrieved,
plus screening-based criteria for the inclusions and exclusions. The initial search resulted in
approximately 1,000 articles, further analyzed for their relevance to the research questions.

2.4 Data Extraction and Analysis

After selecting the articles, data extraction was performed to gather relevant information on
emerging trends, challenges, technological advancements, and incidents in cybersecurity. The
extracted data will be analyzed using the Review tool and synthesized to identify key themes and
patterns, which will be discussed in the subsequent sections of the paper. In this systematic
approach, their review is a comprehensive review-analysis of cybersecurity 2022 to provide
valuable visions hooked on the existing national of the arena and possible upcoming instructions
for research. The analysis results being evaluated are informed by table 3 and charts from figure 2

given below:
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Figure 2: Result Analysis

Table 3: Review Analysis steps

Steps Number of Articles
Total Identified Articles 1,000

Duplicate records removed 996

Exclude based on Title 112

Record Screening 884

Exclude based on Abstract 145

Full-Text Articles Access 739

Full-Text Articles Excluded 121

Studies Included in Meta-analysis 618
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Figure 3: Numbers of Published Articles

The above figure 3 represents the published article in 2022 on cybersecurity. There are top 9
publishers like Academia 8, Arxiv 19, ACM 40, Elsevier 74, IEEE 173, Researcgate 23, MDPI
86, Springer 142, and some of the other publishers are 431 articles.

Cybersecurity Publications 2022
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Figure 4: Cybersecurity Publication 2022

The above distribution of the pie chart Figure 4 shows the cybersecurity publications of 2022, in
which the highest range journal is IEEE 17%, Springer 14%, and others 43% published articles in
the year 2022.

3. Cybersecurity Landscape in 2022
3.1 Major Cyber Threats and Impacts

The environment of cybersecurity threats poses weighty risks to folks in administrations besides
states comparable. In technology evolves are the tactics and sophistication of cyber attackers in a
landscape where vulnerabilities are increasingly exploited [17]. Cybersecurity threats are
ransomware, data breaches in distributed denial of service attacks are advanced persistent threats
(APTSs), and phishing attacks have emerged as major concerns, each with its unique method and
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devastating consequences [18]. Ransomware attacks have demonstrated their ability to cripple
essential services and demand hefty ransoms, while data breaches have exposed millions of
personal records, causing widespread financial and reputational damage. The DDoS attacks are
vast botnets that can incapacitate critical online services of APTs and involve prolonged targeted
cyber espionage that undermines national security and corporate integrity. Phishing attacks exploit
human vulnerabilities to continue facilitating fraud and data compromise on a massive scale [19].
These threats from Table 4 help to analyze their major incidents, which is crucial for developing
comprehensive cybersecurity strategies and mitigating their profound impacts [20].

Table 4: Threats And Impacts [21]

Threat Major Incidents Impact

Ransomware WannaCry (2017): Exploited | Operational Disruption:

Attacks EternalBlue, affecting 200,000+ | Interruptions in essential
computers globally. services. Financial Loss:

Ransoms and recovery costs.

Data Breaches

Equifax (2017): Exposed 147 million
individuals' data due to unpatched
vulnerability [42].

Identity Theft: Used for
fraudulent activities. Reputation
Damage: Loss of customer trust.

Distributed Denial

Dyn (2016): Disrupted DNS services

Service Disruption:

$100 million fraud through phishing.
Business Email Compromise (BEC):
Targets executives for financial fraud.
[41].

of Service (DDoS) | using 10T botnet, affecting major | Unavailability of online services.

Attacks websites. Financial Costs: Revenue loss
and mitigation expenses.

Advanced Stuxnet (2010): Sabotaged Iran’s | Espionage: Theft of sensitive

Persistent Threats | nuclear program using a sophisticated | information. Long-Term

(APTSs) worm APT28 (Fancy Bear) Damage: Ongoing data
exfiltration and system
manipulation.

Phishing Attacks | Google and Facebook (2013-2015): | Financial Loss: Direct losses

from fraudulent transactions.
Data Compromise: Exposure of
sensitive data.

3.2 Advances in Cybersecurity Technologies

Technologies are reshaping how organizations protect in contradiction of and manage cyber threats
from Figure 5. Amongst the most promising developments is Al-ML, which enhances threat
detection and automates responses to examining immense quantities of data and detecting patterns.
Blockchain technology is a security solution with a translucent nature that improves data reliability
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and resilience against attacks [22]. These innovations drive significant improvements in
cybersecurity practices within their peculiar challenges and considerations [23].

Cybersecurity
Technologies

<<
Figure 5: Cyber-Security Technologies

3.2.1 Al and Machine Learning in Cybersecurity

The fields of intelligent machines, including computational intelligence, are changing cyberspace
to cutting-edge instruments for attack identification, mitigation, and avoidance [24]. Because
algorithms based on Al plus ML can evaluate a tremendous lot of information to find patterns
for forecasts that would prove challenging for conventional experts to do independently, they
improve privacy.

e Threat Detection and Response: Actual data processing and analysis by Al systems can
spot irregularities and possible dangers. In order to identify trends and emerging threats,
predictive algorithms employ automated learning techniques from train data on past
attacker data [25]. Intrusion detection technologies use unsupervised training to identify
anomalous activity that departs beyond standard practices of the sign of an impending
attack.

e Behavioral Analytics: Machine-learning models can build starting points for customer
behavior and identify variations to suggest acts of malware [26]. This strategy improves
the capacity for recognizing threats from insiders and advanced-persistent-threats (APTS)
in order to elude typical signature-driven detection approaches, for developing and
adjusting to shifting info in systems to increase their degree of precision across duration
and eliminate erroneous results [27].

e Automated Response: Al-powered systems can handle and assess information
immediately to spot irregularities and possible dangers. In order to detect emerging threats
and identify trends in prior attack data, algorithms that employ supervised learning
techniques are taught [28-29]. In detecting anomalies, using autonomous learning to
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identify anomalous activity that departs from standard operating procedures is a sign of an
impending intrusion.

Challenges and Considerations: Al and ML systems have challenges despite their
advantages. They require high-quality, labeled data for training, and their effectiveness
depends on the accuracy of the models [26-29]. Additionally, adversaries may use Al to
develop sophisticated attacks, necessitating continuous advancements in defensive
technologies.

3.2.2 Blockchain for Security

Blockchain technology's role in supporting crypto-currencies like Bitcoin is continuously and
increasingly being applied to boost cyber security [30]—the core features of blockchain
decentralization plus immutability and transparency in novel approaches to secure data and
transactions.

Decentralization: Traditional security models relying on centralized systems can become
single points of failure. Blockchain’s distributed fauna dispenses data transversely through
networks of nodes to decrease their risks of solo points of failure; it is more difficult for
attackers to cooperate with the total system [31]. This decentralization enhances resilience
besides distributed denial-of-service attacks with no central server to target.

Immutability: When facts are recorded on a blockchain cryptographically, it is too secure
and nearly unbearable to modify. This immutability ensures the truthfulness of data is used
towards secure logs and records against tampering [32-33]. Their help of Blockchain is to
remain rummage-sale for tamper-proof audit trails for clearness and answerability in
financial transactions and supply chain management.

Smart Contracts: Blockchain technology facilitates the implementation of smart
agreements, contracts that execute themselves with conditions expressed in code [34].
These legal documents autonomously execute and implement contracts according to
established criteria, which is too low the probability of fraudsters and guarantees that
payments are completed safely [30-35]. In cybersecurity, electronic agreements are
delivered, automating inspection procedures for compliance and safe data transmission.

Challenges and Considerations: While a blockchain offers significant security
advantages, it also faces challenges. The technology is still evolving, and implementing
solutions can be complex and resource-intensive. Scalability is another concern, as current
systems may struggle to handle high volumes of transactions efficiently [36]. Additionally,
the effectiveness of Blockchain in cybersecurity depends on proper implementation and
integration with existing systems.

In summary, both AI/ML and blockchain technologies are advancing the field of cybersecurity by
introducing innovative methods for threat detection, automated response, and secure data
management [37]. While they offer substantial benefits, they present experiments addressed just
before completely enhancing cybersecurity.
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3.3 Cybersecurity Policies and Regulations

Cybersecurity policies from Table 5 are essential frameworks organizations establish to keep their
information systems of data in which networks since cyber threats. These policies outline
procedures for their errands connected to cyber-security so all employees and stakeholders
understand their roles in maintaining security [38]. Cybersecurity regulations are legal
requirements governments and regulatory bodies impose to protect data and systems at a broader
level. These regulations mandate specific security practices and standards for organizations, often
with legal consequences for non-compliance.

Table 5: Cyber Policies and Regulations

management [39].

Aspect Cybersecurity Policies Cybersecurity Regulations
Purpose Internal rules and procedures | Legal requirements for data
for organizational security [40]. | protection and security practices
Scope Access  controls, incident | GDPR, HIPAA, PCI DSS
response, data protection, and
training.
Importance Ensures consistency, | Ensures legal compliance and
compliance, and risk | establishes industry-wide security

standards

Implementation

Developed and enforced by
organizations

Mandated by government and
regulatory bodies

Consequences of Non-
Compliance

Internal issues, increased risk of
breaches

Legal fines, penalties, and potential
legal actions

4. Key Trends in Cybersecurity

The current cyber-security situation from Figure 6 continually develops with emerging
innovations and adversaries plus strategies. Protecting up-to-date key trends is crucial for
organizations and individuals to effectively defend against cyber threats in the changing
environment [40]. Here are some of the most significant trends listed:




A Double-Blind Peer Reviewed Refereed Journal
4325-32xx

Machine Learning CyberSecurity

Awdreness dnd Begonol
Cgbersecwitj mesh

Breach dnd . Cloud Security
attack simulation Cjbersecur(‘tj
Trends
Identity Threat 5
Detection and ero TVus-t

Response

Vulnerabilities in 1oT devices

Figure 6: Cybersecurity Trends

1. Rise of Ransomware Attacks: Ransomware attacks have become increasingly prevalent and
sophisticated for targeting a wide range of subdivisions, similar to the healthcare system,
education, and government [43]. Modern ransomware, not one encodes-data are in threatening to
announce subtle information in ransom is never get-paid. The growing trend towards double
extortion tactics for attackers to demand a ransom for data decryption and non-disclosure
heightened their impact on victims.

« Ransomware-as-a-Service (RaaS): The accessibility of ransomware gears and services
arranged on their dark web takes low in the block towards the entrance for cybercriminals
[44].

e Increased Critical Infrastructure Targeting: Attackers focus on high-value targets that
can cause significant disruption if compromised.

« Financial Costs: Organizations face substantial costs from ransom payments, recovery
efforts, and operational downtime.

e Regulatory Scrutiny: Increased focus on ransomware has led to stricter regulations and
reporting requirements [45].

2. Expansion of Zero Trust Architecture: is gaining purchase to a security model that undertakes
no trust inside or outside the network. The Zero-Trust model imposes harsh self-verification and
incessant observation to protect the resources of their location [46-47]. This approach contrasts
with traditional perimeter-based security models in that internal network traffic is trustworthy.
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Identity and Access Management (IAM): Guarantees certain clients and gadgets
authorized and permitted access to assets [46].

Micro-Segmentation: Divisions the net hooked on slighter parts to limit crosswise
movements of attackers.

Enhanced Security: Reduces insider threat hazards and limits breach info's impact [48].

Complexity and Cost: Implementing Zero Trust requires momentous fluctuations to
present structure beside procedures.

3. Increased Al plus Machine Learning are utilized in safety measures to improve threat
identification and reaction. Al algorithms can process huge quantities of info to detect patterns
suggesting a threat [49]. This sort of technology increases preparedness and automation for
defenses versus intrusions.

Threat Detection: Al-driven systems container detects zero-day vulnerabilities and
emerging threats by analyzing behavior patterns.

Incident Response: Automated response schemes container rapidly contain and alleviate
intimidations, reducing response times and minimizing damage.

Improved Efficiency: Al, besides ML, augments the aptitude to perceive and answer
threats of real-time systems [50].

Adversarial Risks: Attackers are also using Al developers for classy attacks, which are
approaches to weaponry races in cybersecurity.

4. Growth of Cloud Security Concerns: organizations increasingly adopting cloud security
consumes a critical focus area. The shift to cloud computing introduces new risks related to data
protection and access to compliance control [51]. The security of cloud environments for a
different approach is compared to traditional on-premises systems.

Data Privacy: is the data to be stored where their clouds are protected and complaints for
rules.

Shared-Responsibility Model: Knowing about and controlling the joint security duties of
cloud services vendors and consumers.

Need for Robust Security Measures: Organizations must implement comprehensive
security strategies for encryptions and entree controlling besides endless monitoring
systems [52].

Compliance Requirements: Adherence to standards and regulations for data protection
and privacy is essential.

5. Emergence of Quantum Computing Threats: it has the potential to revolutionize various
fields corresponding to postures substantial threats to current cryptographic systems. Quantum




A Double-Blind Peer Reviewed Refereed Journal
4325-32xx

computers are to break old-style encryption algorithms that are too multifaceted. Scientific
problems in quantum computers are easier to solve [53].

e Cryptographic Vulnerabilities: Current encryption methods, such as RSA and ECC, may
become obsolete, requiring new quantum-resistant algorithms.

o Data Protection: Today's data could be decrypted when quantum computers become
widely available [54].

e Preparation for Post-Quantum Cryptography: Research and expansion of quantum-
resistant encryptions of systems stay decisive to future-proofing in security.

« Strategic Planning: Organizations need to stay informed about advancements in quantum
computing and prepare for the potential impacts on their security infrastructure.

Most societies are conversant about these key trends and proactively implement solutions to
safeguard their digital assets [55]. Their innovative technologies are adapting to emerging threats,
and adhering to best practices in organizations can protect against the complexities of the cyber-
environment and flexibility against future challenges.

5. Top Challenges in Cybersecurity

Security confronts several hurdles in the fast-changing digital world. When tech is improving, and
the atmosphere of risk gets more complicated, there are various concerns about safeguarding their
data and infrastructure[56]. Key issues are adjusting to a constantly evolving threat situation in
managing risks, addressing the complexity of modern IT environments, complying with stringent
data privacy regulations, and overcoming a significant skill shortage in the cybersecurity
workforce. Every challenge requires a strategic and proactive approach to robust Protection from
threats and vulnerabilities.

1. Evolving Threat Landscape: The threat environment in cybersecurity is always changing,
with attackers creating new approaches and exploiting growing weaknesses. Companies
are alert and flexible in their security procedures. Conventional security measures could
grow outmoded as online risks evolve. Security experts must remain in business and
updated with the latest threat intelligence and trends [57]. The rapid pace of technological
advancement further complicates technology vulnerabilities. Effective cybersecurity
strategies incorporate continuous monitoring during threat intelligence and agile response
mechanisms to ever-changing threats.

2. Insider Threats: a significant challenge in cybersecurity originates from those permitted
to handle systems and data under a corporation. These dangers are caused by deliberate
acts like spying or destruction in inadvertent or human mistakes. Because of frequently
utilized authorized access permissions that might mimic regular user behavior, they are
challenging to identify [58]. Reducing the possibility of insider threats requires frequent
security education and careful supervision of user activity in the implementation of strong
access restrictions. Organizations set up explicit rules and processes for properly
controlling insider hazards and disclosing unusual behavior.
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3. Complexity of Modern IT Environments: Modern IT environments are highly complex
and involve a mix of on-premises infrastructure, cloud services, and mobile devices. This
complexity makes it challenging to maintain consistent security of all components of an
organization plus the IT ecosystem. Each environment has vulnerabilities and requires
specific security measures for potential gaps in Protection if not managed correctly.
Integrating security across diverse platforms and ensuring compatibility between different
security solutions are significant challenges [59]. To adopt a unified security strategy that
encompasses all aspects of their IT environment and employs automated tools for
monitoring and management.

4. Data Privacy Regulations: The growing emphasis on information security legislation
of the General Data Protection Regulation (GDPR) with the CA-Consumer Privacy Act
(CCPA) is anew problem for cybersecurity. Businesses must maintain
adherence requirements and frequently mandate stringent data-protection safeguards and
openness in handling procedures—failure to comply to severe consequences and harm to
the company's image. Integrating legal obligations with productivity necessitates
meticulous design and execution of privacy-conscious security policies [60]. This involves
encrypted data to accessibility limits in frequent inspections to verify that info protection
procedures comply with compliance requirements.

5. Skill Shortage: The security in manufacturing appears to be a significant skill shortage for
the growing demand for fit specialists outstripping the supply. Besides recalling skilled
cybersecurity experts, this lack of stimulation for administrations to discover effectively
addresses complex security issues. The lack of skilled personnel and gaps in security
coverage on times to incidents fully increased vulnerability to dangers [61]. Addressing
this requires investment in trendy training and development agendas to be predicted for
collaboration between educational institutions and the exploration of innovation of
automation and Al to augment the capabilities of existing security teams.

Organizations are ahead of evolving threats, and it is necessary to manage insider risks and address
the complexities of modern IT environments for compliance with data privacy regulations. Their
investing in the skill development of advanced technologies can help bridge the cybersecurity
talent gap [62] by employing their comprehensive and forward-thinking strategy in which
administrations for their suppleness and defend their digital assets successfully.

6. Discussion
6.1 Synthesis of Findings

The systematic literature review of cybersecurity trends and challenges in the year 2020 revealed
several key insights into the evolving landscape of this critical field, from the analysis of 1,000
articles being reviewed to evidence that the cybersecurity field has experienced significant
advancements of persistent and emerging threats [63]. These include ransomware attacks
continuing to escalate in frequency and sophistication in targeting large and small corporations.
Phishing attacks and societal engineering assaults remain prevalent due to misusing the humanoid
susceptibilities to gain illegal access to delicate information. There is an increase in supply chain
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attacks in actors who compromise third-party vendors to infiltrate larger networks. These incidents
underscore robust defense mechanisms and continuous vigilance.

Several trends have emerged from the literature, including the directions in which cybersecurity is
evolving. One prominent trend is cumulative dependence on cloud services to corresponding
essentials for cloud security actions. Migrate to cloud environments in the security of statistics and
apps hosted vogueish, where the cloud is dominant.

6.2 Implications for Practice
The outcomes from the review consume numerous implications aimed at cyber-security practice.

e Organizations are adopting a proactive stance towards cybersecurity to integrate
progressive technologies like Al and ML to augment their defense mechanisms.

e Implementing robust preparation plans to teach staff about the modern threats plus best
follows is essential to mitigate human-related vulnerabilities.

e The trend toward cloud adoption continues, so organizations should invest in cloud-
specific security solutions and consider the principles of zero-trust architecture to safeguard
their assets.

e Collaborative efforts between industry, academia, and government are necessary to
develop and enforce cybersecurity policies and regulations at the pace of developing
threats.

Conclusion

The systematic literature review of cybersecurity trends and challenges in 2022 delivers the critical
visions addicted to the evolving undercurrents of this critical field. The analysis of 1,000 articles
revealed that the cybersecurity landscape is both a significant advancement and a persistent
challenge. Major threats are ransomware and phishing; supply chain attacks have dominated the
scene and are increasing the sophistication of cybercriminals. Deploying Al, machine learning,
and blockchain technologies has emerged as a double-edged weapon for defense mechanisms
against attackers to create more adaptive and complex threats. The review also underscored the
rising implementation of cloud services and the implementation of zero-trust architectures as key
trends shaping organizations' cybersecurity strategies in 2022. Technological advancements for
human error remain a critical vulnerability, and there is an ongoing need for comprehensive
cybersecurity education and awareness programs. Moving forward, their ability to adapt to new
challenges and effectively integrate emerging technologies will be vital to robust cybersecurity
defenses.
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