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Adopting vCISOs: A Solution for SME Cybersecurity

Dong-Hyuk Shin*

Abstract

This study aims to examine the strategic integration of Chief Information Security Officers(CISOs) and Virtual

CISOs(vCISOs) in Small and Medium-sized Enterprises(SMEs) to enhance cybersecurity frameworks. Using advanced

international case studies such as Howard county and Forenzy Networks, the research compares the advantages and

disadvantages of vCISOs, providing specific strategies based on the current security systems of typical SMEs.

Implementing a vCISO requires budget considerations, addressing gaps in in-house expertise, and ensuring compliance

with cybersecurity regulations. Organizations must choose a vCISO with relevant experience, industry knowledge, and

effective communication skills to align security strategies with business goals. The findings offer practical and

strategic guidance, demonstrating how vCISO adoption can mitigate cyber threats and align security strategies with

business goals. The conclusions contribute to both theoretical understanding and practical applications, highlighting the

importance of strategic leadership in SME cybersecurity.
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| . Introduction

In the contemporary digital landscape, Small and
Medium-sized Enterprises(SMEs) face a myriad of
cybersecurity threats that jeopardize their operational

integrity and data security. The role of Chief
Information Security Officers(CISOs) has emerged as
crucial in fortifying organizational defenses against
these threats. Research indicates that while large

corporations have long integrated CISOs into their
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executive teams, SMEs often struggle with this
integration due to limited resources and expertise[1].
Despite their crucial economic contributions, SMEs
typically lack the robust cybersecurity infrastructures
seen in larger enterprises, making them particularly
vulnerable to cyber-attacks.

Existing  literature ~ on  information  security
management in SMEs highlights significant gaps.
While the importance of cybersecurity is well-
documented, there is a paucity of research focusing on
the strategic integration of CISOs within SMEs,
particularly in the context of South Korea. Previous
studies have primarily explored the operational aspects
of cybersecurity, often neglecting the strategic roles
that CISOs play in aligning security measures with
business objectives[2]-[4]. Moreover, the evolving
threats

adaptation of security strategies, which SMEs are often

nature of cyber necessitates  continuous
ill-prepared to manage without dedicated leadership.

The lack of focused research on the strategic role
of CISOs in SMEs is concerning, given the increasing
complexity and frequency of cyber threats. SMEs are
often seen as easy targets by cybercriminals due to
their typically weaker security measures and lack of
specialized security personnel[S]. The implications of a
cyber-attack on an SME can be devastating, including
financial losses, reputational damage, and operational
disruptions. As regulatory requirements become more
stringent globally, SMEs must not only defend against
cyber threats but also comply with complex legal
frameworks. Understanding how SMEs can effectively
integrate CISOs to manage these challenges is thus of
paramount importance.

This study proposes to address these gaps by
investigating how SMEs can better integrate the
functions of CISOs and virtual CISOs(vCISOs) to
enhance their cybersecurity frameworks. vCISOs offer
part-time, flexible, and cost-effective cybersecurity
leadership, making them particularly beneficial for
SMEs with limited resources. By examining advanced

case studies and real-world examples, this research

aims to provide practical insights and strategic
guidance for SMEs. The study will explore various
engagement models for CISOs and vCISOs, assessing
their effectiveness in different organizational contexts.
It will also analyze the communication dynamics
between CISOs, vCISOs, and other executive roles,
aiming to understand how these interactions can
facilitate better cybersecurity practices[6][7].

This research makes several significant contributions
to the field of cybersecurity management in SMEs.
Firstly, it provides a detailed examination of the
strategic integration of vCISOs, which is currently
underexplored in existing literature. By focusing on
SMEs, the study adds a regional perspective that is
often overlooked in global cybersecurity research.
Secondly, the study offers practical recommendations for
SMEs to enhance their cybersecurity posture through
effective CISO engagement. These recommendations are
grounded in empirical evidence from case studies,
making them highly relevant for practitioners. Lastly,
the study aims to contribute to the broader discourse
on organizational cybersecurity by highlighting the
critical role of strategic leadership in managing cyber

threats and compliance requirements[8][9].
Il. Literature Review

2.1 Chief Privacy Officer(CPO) and CISO

The roles of CPO and CISO are critical in

contemporary ~ organizations, especially given the

increasing  importance of data  privacy and
cybersecurity. While both roles focus on protecting
information, they differ significantly in their areas of
responsibility and expertise. This literature review
examines the definitions, roles, responsibilities, and
integration of CPOs and CISOs within organizations,
highlighting  their

interplay between these two positions.

unique contributions and the

The CPO is primarily responsible for overseeing an
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organization's data privacy strategy and ensuring
compliance with relevant laws and regulations. The
role of the CPO has gained prominence with the
advent of stringent data protection regulations such as
the General Data Protection Regulation(GDPR) in
Europe and the California Consumer Privacy Act
(CCPA) in the United States[10]. CPOs ensure that
personal data is collected, stored, and processed in a
manner that respects individuals' privacy rights and
complies with legal requirements. CPOs also play a
crucial role in risk management by identifying
potential privacy risks and implementing measures to
mitigate them[8]. They work closely with various
departments within an organization to develop privacy
policies and procedures, conduct privacy impact
assessments, and train employees on data privacy best
practices[11]. Moreover, CPOs often serve as the point
of contact for data protection authorities and manage
responses to data breaches
incidents[9].

The CISO is responsible for an organization's

and privacy-related

overall information security strategy. This role
encompasses protecting the organization's information
assets from cyber threats and
confidentiality, integrity, and availability of data[12].

CISOs develop and implement comprehensive security

ensuring  the

policies, conduct regular security assessments, and lead
incident response efforts in the event of a cyber attack
[13]. CISOs must stay abreast of the latest
threats,
organization's security posture accordingly. They are

cybersecurity  trends  and adapting  the
responsible for implementing technical controls such as
firewalls, encryption, and intrusion detection systems,
as well as promoting a security-conscious culture
within the organization[5]. Additionally, CISOs often
liaise with other executives to align the cybersecurity
strategy with the organization's overall business
objectives[14].

While the roles of CPOs and CISOs are distinct,
their collaboration is essential for a holistic approach

to data protection and cybersecurity. Effective

communication and coordination between these officers
can enhance an organization's ability to protect
sensitive data and comply with legal requirements[6)].
For instance, during a data breach, the CISO focuses
on mitigating the threat and securing the network,
while the CPO handles legal compliance and
communication with stakeholders[7].

The literature underscores the importance of both
CPOs and CISOs in safeguarding an organization's
information assets. While their responsibilities differ,
their  collaboration is  crucial for  achieving
comprehensive data protection and  cybersecurity.
Future research could explore the evolving dynamics
between these roles as regulatory landscapes and cyber
threats continue to evolve. This study focuses on
CISOs due to the growing complexity of cyber threats
and the critical role CISOs play in developing and
implementing robust cybersecurity strategies, ensuring

the protection of organizational data and systems.

2.2 Information security in SMEs in South
Korea

Small and Medium-sized Enterprises(SMEs) in
South Korea play a crucial role in the country's
economy. However, these enterprises face significant
challenges in managing information security due to
limited resources and expertise. SMEs in South Korea
often struggle with implementing effective information
security measures due to constrained budgets and lack
of specialized knowledge. Many SMEs do not have
dedicated Technology(IT)

personnel, leading to inadequate protection against

Information security
cyber threats[15]. This vulnerability is exacerbated by
the increasing sophistication of cyber-attacks targeting
these enterprises.

One critical issue is the lack of awareness and
training regarding cybersecurity among employees.
Many security breaches in South Korean SMEs result
from human error, highlighting the need for

comprehensive cybersecurity education and training
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programs[16]. Research emphasize the importance of
regular training sessions to keep employees informed
about the latest security practices and potential threats.
Compliance with regulatory requirements is another
challenge for South Korean SMEs. The Personal
Information Protection Act(PIPA) mandates stringent
data protection measures[17], which many SMEs find
difficult to implement fully due to resource constraints.
Non-compliance can result in hefty fines and damage
to the company's reputation, making it imperative for
SMEs to prioritize regulatory adherence.

Despite these challenges, innovative technological
strategies can offer substantial assistance. This study
focuses on the role of vCISOs for SMEs. Given the
increasing complexity of cyber threats and the critical
role of CISOs in safeguarding information assets, this
research aims to explore how SMEs can better
integrate CISO functions to enhance their cybersecurity

framework by investigating advanced case studies.
ll. vCISO Case Study

3.1 Information Systems Audit and Control
Association of America(ISACA)

The ISACA defines a vCISO as an independent
"CISO-as-a-Service"

solutions. This role is becoming increasingly popular

security  professional  offering
among Small and Medium-sized Businesses(SMBs) due
to its cost-effectiveness and flexibility compared to
hiring a full-time CISO[18][19]. Table 1 provides a
detailed overview of the roles, definitions, and hiring
types associated with vCISOs, highlighting their typical
responsibilities and how they differ from traditional
CISOs. It also emphasizes the qualifications and scope
of services that vCISOs offer to organizations.

vCISOs typically offer remote and part-time services
to multiple clients simultaneously, providing strategic
guidance and support in cybersecurity. Their roles are
similar to those of traditional CISOs, focusing on

strategizing, advising, coordinating, and managing

information security. However, unlike full-time CISOs,
vCISOs do not perform hands-on implementation tasks
such as firewall installation[19].

Organizations can procure vCISO services through
various methods, including retainers, project-specific
engagements, or on an as-needed basis. This flexibility
allows businesses to address immediate security needs
without committing to long-term employment contracts.
Effective communication is a critical skill for vCISOs,
as they need to translate complex security terminology
into business language that executives and board
members can understand[20]. This ensures that security
strategies are aligned with the organization's business
goals and that all stakeholders are informed about the

company's security posture.

Table 1. Overview of vCISO roles and characteristics

Category Details

vCISOs are independent security
professionals who provide "CISO as a
Service” solutions.

Definition

VCISOs typically provide remote and
Roles part-time services to clients, often working
with multiple clients simultaneously.

Hire type | Temporary or part-time
CISOs and vCISOs typically have similar
.ClSO qualifications, experience, roles, and
difference -
responsibilities.
The roles and responsibilities of a vCISO
and a CISO include strategizing, advising,
Example | coordinating, and managing information
security. However, they do not implement
firewalls themselves.
.| VCISOs are independent security
Quaciltilcatl professionals who provide "CISO as a

Service” solutions.

The ISACA highlights the growing importance and
utility of vCISOs in the current cybersecurity landscape.
By providing a cost-effective, flexible, and expert-driven
approach to managing information security, vCISOs are
becoming a vital resource for SMBs looking to enhance
their cybersecurity strategies without the overhead costs
associated with a full-time CISO.
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3.2 Howard county, USA vCISO program

The Howard County, Maryland, USA vCISO
Program is a pioneering initiative designed to support
SMBs that may not have the resources to hire a
full-time CISO. Launched by the Howard County
Authority(HCEDA)  in
Maryland ~ Center  for

Economic ~ Development
collaboration ~ with  the
Entrepreneurship(MCE), this program aims to provide
critical cybersecurity leadership and expertise to
member companies of the Howard Tech Council
(HTC) who lack their own CISOs[21]. The Howard
County vCISO Program offers free vCISO services to
eligible organizations within the HTC. These services
are delivered by experienced security professionals
from renowned organizations such as AT&T and the
U.S. Department of the Interior. The program ensures
that participating companies receive the strategic and
advisory  support necessary to strengthen their
cybersecurity posture without the significant financial
burden of a full-time hire. The Howard County vCISO
Program provides vCISOs on a part-time basis,
enabling organizations to utilize their services as
needed. This model not only saves costs but also
ensures that security expertise is available without the
need for a long-term commitment. Companies can
engage vCISOs for specific projects, interim roles, or
continuous advisory services.

Several organizations within the Howard Tech
Council have benefited from the vCISO program. For
example, businesses that participated in the program
reported improved cybersecurity strategies and better
alignment of security measures with their business
objectives[22]. The expertise brought by vCISOs has
helped these companies navigate complex regulatory
requirements and enhance their overall security posture.

The Howard County Virtual CISO Program stands
as a model for how local governments and business
councils can collaborate to enhance cybersecurity for
SMBs. By offering access to seasoned security

professionals, the program provides essential support

that helps organizations protect their assets and comply
with regulatory standards. This initiative not only
demonstrates the potential of vCISO services but also
highlights the importance of innovative solutions in
challenges for  smaller

addressing  cybersecurity

enterprises.

3.3 Forenzy networks vCISO

Forenzy Networks, a prominent cybersecurity and
computer forensics firm, offers vCISO services that
provide strategic guidance and support to organizations
on a part-time, as-needed basis[23]. This case study
examines how Forenzy's vCISO services effectively
enhanced the cybersecurity posture of a global
manufacturing  firm,  showcasing the  strategic
implementation and operational impact of these
services. A global manufacturing firm, hosting
sensitive data across its network infrastructure, faced
significant cybersecurity challenges. The firm required
network

vulnerabilities to safeguard their critical operations.

a comprehensive  assessment of  their
They contracted Forenzy Networks for a Network
Vulnerability Assessment and Penetration Testing
(VAPT) to identify and mitigate potential risks within
their infrastructure.

Forenzy's vCISO team initiated the engagement with
a thorough evaluation of the firm's existing security
framework. This included a detailed analysis of
network configurations, security policies, and existing
vulnerabilities.

The assessment revealed several critical issues,
including unauthorized access to sensitive CCTV feeds
within the production units, which could potentially
lead to significant security breaches. The vCISO team
identified vulnerabilities in the firm's infrastructure that
allowed access to live streaming of sensitive
operations without proper login credentials. This
vulnerability posed a significant risk, especially given
the nature of the firm's production activities related to

defense manufacturing.
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Forenzy's vCISO services provided a strategic
roadmap to address the identified vulnerabilities. The
plan included immediate remediation steps to secure
the CCTV feeds and a comprehensive strategy to
enhance the overall security posture of the firm. Key
actions included. Firstly, the vCISO team worked
closely with the firm's IT department to implement
robust access controls and secure the identified
vulnerabilities. This involved reconfiguring network
settings, updating security protocols, and ensuring
compliance with industry standards. Secondly, the
vCISO helped develop and implement new security
policies to prevent future breaches. This included
regular security audits, employee training programs on
cybersecurity best practices, and continuous monitoring
of network activities. Finally, the vCISO team
established a risk management framework that
prioritized  vulnerabilities based on their potential
impact and likelihood. This proactive approach enabled
the firm to allocate resources efficiently and address
the most critical issues promptly.

The intervention by Forenzy's vCISO services
resulted in several significant improvements. The firm
achieved a more secure network environment with
reduced risks of unauthorized access and data
breaches. The immediate remediation of critical
vulnerabilities fortified the firm's defenses against
potential cyber threats. With the implementation of
new security policies and regular audits, the firm
ensured compliance with relevant industry regulations
and  standards,
operational risks. The vCISO's strategic guidance

thereby ~ minimizing legal and
helped streamline the firm's cybersecurity operations,
allowing internal IT staff to focus on core business
activities while maintaining robust security measures.
Forenzy Networks' vCISO services provided the
manufacturing firm with expert cybersecurity leadership,
enabling them to address critical vulnerabilities and
enhance their overall security framework. This case
illustrates  the effectiveness of vCISO services in

delivering high-level strategic support and operational

improvements, making it a viable solution for
organizations seeking to strengthen their cybersecurity
without the overhead costs of a full-time CISO. Table
2 outlines the primary services offered by vCISOs in
Forenzy Networks, detailing their roles in developing
cybersecurity strategies, managing risks, responding to
incidents, providing security training, and ensuring

compliance with regulations.

Table 2. Virtual CISO services in forenzy networks

Services offered Details

Security Develop and implement a

strategy and comprehensive cybersecurity strategy

planning that aligns with business goals.
Identify, assess, and mitigate

Manage o

fisk cybergecgrlty risks across the
organization.

Incident Provide guidance and support in the

response event of a cyberattack or data breach.

Security Educate employees on cybersecurity

awareness best practices and create a culture of

training security within the organization.

Compliance Ensure compliance with applicable

and cybersecurity regulations and industry

governance standards.

IV. Benefits and Drawback of vCISO

4.1 Benefits of vCISO

vCISOs offer numerous advantages, making them
an aftractive option for many
particularly SMBs.

4.1.1 Cost-effectiveness

organizations,

One of the primary benefits of vCISOs is their
cost-effectiveness. Hiring a vCISO is significantly
cheaper than employing a full-time CISO, which is
crucial for SMBs with limited budgets. This
cost-saving allows organizations to access high-level
security expertise without the financial burden of a

full-time executive salary[2].
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4.1.2 Organizational flexibility

vCISOs provide organizational flexibility by offering
services on a part-time basis as needed. This
flexibility is beneficial for businesses that may not
require a full-time CISO but still need expert guidance
in their cybersecurity strategy. Organizations can
gradually increase the involvement of a vCISO,
potentially transitioning them to a full-time role as
their security needs grow.

4.1.3 Access to specialized talent

vCISOs bring a wealth of experience and
specialized skills to an organization. They are often
former executives or seasoned professionals in the
field of information security, providing expertise that
an SMB's in-house staff may lack. This access to
specialized talent helps businesses effectively manage
and enhance their cybersecurity posture[23].

4.1.4 Independent and objective problem identification

An external, independent vCISO can provide an
objective perspective on an organization's security
posture. This independent viewpoint is valuable in
identifying blind spots and areas for improvement that
internal staff might overlook. The unbiased analysis

helps in developing more robust security strategies.
4.1.5 Flexible and scalable security strategy

vCISOs offer a flexible and scalable approach to
cybersecurity. They can adapt their services to meet the
changing needs of the organization, ensuring that the
security strategy evolves in line with business goals and
technological advancements. This adaptability is crucial
for maintaining effective security measures over time.

In summary, the benefits of VvCISOs include
cost-effectiveness, organizational flexibility, access to
specialized talent, objective problem identification, and

a flexible and scalable security strategy. These

advantages make VvCISOs an essential resource for
SMBs looking to enhance their cybersecurity measures
without the overhead costs associated with a full-time
CISO[19][21][23].

4.2 Drawbacks of vCISO

While vCISOs offer numerous advantages, there are

also several drawbacks to consider.
4.2.1 Limited availability

One significant drawback is the limited availability
of vCISOs. Since they typically work with multiple
clients simultaneously, their time and attention might
be divided, leading to potential delays in addressing

urgent security issues.
4.2.2 Lack of deep organizational integration

vCISOs might lack deep integration within the
organization's culture and processes. This can result in
a less thorough understanding of the company's unique
challenges and nuances compared to a full-time,
in-house CISO.

4.2.3 Potential security risks

The involvement of external consultants can
introduce security risks, particularly if the vCISO is
not fully aligned with the organization's security
protocols and practices. Ensuring secure communication

and data sharing can be challenging.

4.2.4 Perceived lack of commitment

There may be a perceived lack of commitment
from vCISOs, as they are not permanent employees.
This perception can affect their influence and the
implementation of their recommendations within the

organization.
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4.3 Analysis of vCISO Adoption in SMEs

Most SMEs lack a dedicated CISO, with
cybersecurity responsibilities often overlapping with
other roles. In this context, adopting a vCISO presents
distinct advantages and disadvantages. On the positive
side, vCISOs provide specialized, strategic oversight
without the financial burden of a full-time hire. They
offer flexible engagement models, tailored expertise,
and real-time threat response. However, drawbacks
include limited availability, potential lack of deep
organizational  integration, and perceived lower
commitment compared to in-house CISOs. This
analysis highlights the need for SMEs to carefully

weigh these factors when considering vCISO adoption.
V. Suggestions for a Successful vCISO
5.1 Prerequisites

Implementing a vCISO requires careful consideration
and certain prerequisites to ensure its effectiveness and
alignment with organizational goals. These prerequisites
include budget considerations, growing cybersecurity
requirements, compliance needs, and addressing gaps
in in-house expertise. Firstly, organizations with
limited budgets might find it challenging to hire a
full-time CISO due to the high costs associated with
such positions. A vCISO can provide essential
cybersecurity expertise at a fraction of the cost,
making it a viable option for SMBs looking to
enhance their security posture without significant
financial strain[19]. Secondly, as an organization
expands, its cybersecurity needs often become more
complex. A VCISO can help effectively scale the
security program to meet these evolving requirements.
By offering strategic guidance and support, a vCISO
ensures that the organization's cybersecurity measures
grow in tandem with its operations, safeguarding

against increasingly sophisticated threats. Thirdly,

compliance with specific cybersecurity regulations is
crucial for many organizations. A vCISO can provide
the necessary guidance and support to ensure that the
organization adheres to these regulations. This includes
developing and implementing policies and procedures
that meet compliance standards, conducting regular
audits, and staying updated on regulatory changes[3].
Fourthly,

expertise

many organizations lack the in-house

needed to  manage  comprehensive
cybersecurity programs. A vCISO can fill this gap by
bringing specialized knowledge and experience. This
external expertise is particularly valuable for
organizations that do not have dedicated cybersecurity
teams, as it ensures that their security strategies are
robust and effective. Fifthly, there must be clear and
effective communication channels between the vCISO,
executive management, and internal IT teams. The
vCISO should be able to translate complex security
concepts into business language that stakeholders can
between

objectives[4].

understand, ensuring  alignment security

Lastly,

organizational leadership must be committed to the

strategies and  business
vCISO initiative, providing the necessary support and
resources. This includes budget allocation, authority to
implement changes, and active participation in security
strategy discussions. Without this commitment, the

vCISO may struggle to achieve meaningful impact.

5.2 Procedures for choosing the vCISO

Selecting an appropriate vCISO is essential for
enhancing an organization's cybersecurity framework.
The following factors are crucial in making an
informed decision. Firstly, the foremost criterion is the
vCISO's experience and expertise in cybersecurity. It
is crucial to select a professional with a demonstrated
track record and extensive knowledge in areas
pertinent to the organization's needs. An experienced
vCISO will have a comprehensive understanding of

various security threats, mitigation strategies, and
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incident response protocols, which are vital for

effective  cybersecurity —management[24].  Secondly,
choosing a vCISO who possesses a deep understanding
of the specific industry is imperative. Such knowledge
ensures that the vCISO is familiar with the unique
cybersecurity challenges and compliance requirements
pertinent to the sector. An industry-savvy vCISO can
provide tailored solutions and ensure adherence to
industry-specific standards and regulations, which is
essential for maintaining a robust cybersecurity posture.
Thirdly, effective communication and collaboration
skills are crucial for the successful integration of a
vCISO into the organization. The vCISO must be
adept at translating complex security concepts into
language that is easily understood by non-technical
stakeholders, including executives and board members.
Additionally, the ability to collaborate effectively with
internal IT and security teams is vital for fostering a
cooperative and productive working environment[25].
Fourthly, ensuring that the vCISO is available and
responsive is critical, particularly during security
incidents or when urgent guidance is required. Assess
the vCISO's availability during the selection process to
confirm that they can meet the organization's needs
promptly and without delay. This responsiveness is
essential for maintaining the security of the
organization's digital assets. Finally, whether the
services are required on a retainer basis, for specific
flexibility is key to

organization's

projects, or on-demand,

accommodating the dynamic
cybersecurity needs. A flexible engagement model
allows for the scaling of vCISO involvement based on
evolving requirements, ensuring both cost-effectiveness
and operational efficiency.

The vCISO model provides a versatile solution to
contemporary  cybersecurity  challenges,  enabling
organizations to leverage high-level expertise without
the overhead costs associated with a full-time CISO.
By carefully considering the factors of experience,
industry knowledge, communication skills, availability,

and flexible engagement options, organizations can

significantly strengthen their cybersecurity posture and
protect their valuable assets from digital threats.

5.3 Analysis of vCISO adoption in SMEs

Most SMEs lack a dedicated CISO, with
cybersecurity responsibilities often overlapping with
other roles. In this context, adopting a vCISO presents
distinct advantages and disadvantages. On the positive
side, vCISOs provide specialized, strategic oversight
without the financial burden of a full-time hire. They
offer flexible engagement models, tailored expertise,
and real-time threat response. However, drawbacks
include limited availability, potential lack of deep
organizational  integration, and perceived lower
commitment compared to in-house CISOs. This
analysis highlights the need for SMEs to carefully

weigh these factors when considering vCISO adoption.

VI. Conclusion

This  study theoretical

contributions by bridging the gap in understanding

provides  significant

vCISOs' strategic integration into SMBs, a topic
underexplored[27][28].

research focused on operational aspects[25][29], this

previously Unlike  earlier
study emphasizes vCISOs' strategic roles, particularly

in translating complex security concepts for
non-technical stakeholders, highlighting the importance
of effective communication. Findings suggest vCISOs
mitigate risks and enhance organizational resilience by
fostering a security-aware culture.

These insights offer scholars a new perspective on
vCISOs' strategic impact, encouraging further research
on their influence on business outcomes and
cybersecurity governance. Future studies could extend
these results to other areas, such as corporate
information  security training and personal data
protection management[30]-[32].

The findings have significant implications for
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practitioners, particularly top managers, CISOs, and
cybersecurity providers. SMBs can leverage vCISOs
for high-level security expertise without the cost of
full-time CISOs, allowing scalability in cybersecurity
efforts. vCISOs provide strategic insights, translating
complex issues into actionable business strategies,
ensuring alignment with organizational goals. During
vCISOs  offer

long-term

cyberattacks, immediate  response

guidance  and security ~ improvements.
Cybersecurity providers can enhance their services by
integrating vCISO solutions, addressing immediate
threats  while

cybersecurity directions. Practitioners are encouraged to

contributing to clients'  strategic
adopt flexible vCISO engagement models to meet
specific client needs effectively.

While various security solutions such as firewalls,
antivirus software, and intrusion detection systems are
available to SMEs, these methods alone may not
provide comprehensive protection. A VCISO brings
strategic oversight, ensuring all security measures are
cohesive and aligned with business goals. Unlike
VvCISOs  offer tailored

expertise, ongoing risk assessments, and the ability to

generic  security  solutions,
respond to evolving threats in real-time. Their role
bridges the gap between technical security measures and
executive decision-making, providing a holistic approach
to cybersecurity that standalone tools cannot achieve.
This study, while comprehensive, has several
limitations that open avenues for future research. One
limitation is the reliance on case studies from specific
industries, which may not be generalizable across all
Future research could address this by

including a more diverse range of industries and

sectors.

organizational sizes. Additionally, the study focuses
primarily on the strategic role of vCISOs without
delving deeply into their operational challenges and
day-to-day interactions with in-house teams. Exploring
these aspects could provide a more holistic view of
the vCISO role.

organizational culture on the effectiveness of vCISOs

Furthermore, the impact of

Future  studies  should

investigate how different cultural contexts influence the

remains  underexplored.
integration and success of vCISO initiatives. Lastly,
there is currently a scarcity of literature regarding
vCISOs in European or other international contexts.
Most available information consists of surface-level
case studies evaluated by groups like Gartner, focusing
on companies such as SecureWorks and Deloitte[24].
Future research should aim to conduct qualitative
studies or investigate more detailed data as it becomes
available to better understand the adoption and
effectiveness of vCISOs across different regions and

organizations.
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