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Abstract

The research consistently highlights the gender disparity in cybersecurity
leadership roles, necessitating targeted interventions. Biased recruitment
practices, limited STEM education opportunities for girls, and workplace
culture contribute to this gap. Proposed solutions include addressing biased
recruitment through gender-neutral language and blind processes, promoting
STEM education for girls to increase qualified female candidates, and foster-
ing inclusive workplace cultures with mentorship and sponsorship programs.
Gender parity is crucial for the industry’s success, as embracing diversity
enables the cybersecurity sector to leverage various perspectives, drive inno-
vation, and effectively combat cyber threats. Achieving this balance is not just
about fairness but also a strategic imperative. By embracing concerted efforts
towards gender parity, we can create a more resilient and impactful cyberse-
curity landscape, benefiting industry and society.
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1. Introduction
1.1. Description of the Topic

In an era of digital interconnectivity, cybersecurity—safeguarding digital infra-
structure against cyberattacks—has emerged as a key field. Threats such as data
breaches and ransomware attacks pose substantial challenges to individuals,
companies, and governments, reinforcing the need for a competent, proactive
cybersecurity sector. However, a significant hurdle the cybersecurity industry
faces is the lack of gender diversity, particularly in senior roles. This scarcity of
women not only contravenes the values of diversity and equality but also re-

stricts the scope of perspectives and strategies in the sector. A workforce that
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embraces diversity, inclusive of various genders, backgrounds, and experiences,
is better equipped to foster creativity, drive innovation, and bolster problem-
solving capabilities—all critical elements in efficiently combating cyber threats.
This research paper investigates the barriers and biases that contribute to this
disparity, particularly in recruitment practices, workplace cultures, and promo-
tion pipelines. To close this gap, a multifaceted approach is required. Mentor-
ship and support programs can empower aspiring female professionals, while
unbiased recruitment practices and a nurturing work environment can attract
and retain talented women. Celebrating women leaders and collaborating with
industry partners can further drive systemic improvements. Research and data
collection are essential to track progress and identify areas for improvement. By
working together, we can create a more equitable and inclusive cybersecurity

industry.

1.2. Research Question

The research questions this study seeks to answer are: What are the root causes
of the underrepresentation of women in leadership positions within the cyber-
security workforce, and how can these barriers be addressed to ensure gender

parity?

2. Literature Review

2.1. Relevant Current/Prior Research

Lately, the subject of gender imbalance, especially regarding leadership positions
in the realm of cybersecurity, has gained significant traction in scholarly con-
versations and investigations. In this digitally interconnected age where cyber-
crime lurks at every corner, the indispensability of the cybersecurity sector can-
not be overstated. Consequently, a skilled, multifaceted, and inventive workforce
is an absolute necessity to tackle these challenges effectively. Recognizing this
urgency and the imperative for diversification, Beveridge notably called atten-
tion to the considerable gender disparity within this field [1]. The author em-
phasized the indispensability of the cybersecurity industry and shed light on the
added value that gender diversity can bring to organizations [1] [2]. Diversity is
noted as an essential aspect that drives innovation and broadens the perspective
of teams, thus enabling more effective strategies for combating cyber threats.
Berrios significantly contributed to this discourse by presenting stark statistics
that vividly illustrated the extent of the gender disparity in cybersecurity [3]. His
research findings demonstrated that women only make up a mere 11% of cyber-
security professionals worldwide [3]. More worryingly, the presence of women
in leadership roles within this field is even scarcer. This glaring disparity is not
merely a localized issue confined to any specific region or country. Instead, it is a
global phenomenon that transcends international borders, emphasizing the ur-
gent necessity to examine the root causes behind this underrepresentation. The

issue extends beyond just cybersecurity leadership positions; it reflects a broader
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gender imbalance prevalent in the entire science, technology, engineering, and
mathematics (STEM) sector. This ingrained inequality originates from a com-
plex interplay between various societal, educational, and institutional factors.
Traditional gender role expectations, societal norms, and prejudices often dis-
courage women from pursuing STEM careers early on, and these obstacles con-
tinue to hinder their progress in education and professional life, maintaining the
cycle of underrepresentation.

In the educational sector, one major factor contributing to this imbalance is
insufficient female involvement in STEM disciplines. Girls and young women
typically encounter limited opportunities to delve into STEM subjects at school
and often lack the necessary encouragement and support to explore these do-
mains further. As a result, fewer women pursue these disciplines in higher edu-
cation, resulting in a smaller pool of female candidates for cybersecurity roles
[4]. Equally important is the role of recruitment processes in technology compa-
nies, including those in the cybersecurity sector. These processes often unkno-
wingly propagate and reinforce gender biases [5]. For instance, the use of gen-
dered language in job postings can unintentionally dissuade women from ap-
plying. Furthermore, gender biases during the interview and selection process
can disadvantage women candidates. Consequently, a majority of new hires in

these companies are male, further exacerbating the gender imbalance.

2.2. Review of Past or Current Work

The lack of women holding top positions in the realm of cybersecurity stems
from a complex web of societal, academic, and corporate factors interlaced to-
gether. One of the most notable factors contributing to this problem is the per-
sistent gender bias in technology—a field that has historically been dominated
by men [6]. This bias tends to manifest itself in multiple ways, from the percep-
tions and attitudes about who can be a “tech expert” to how these biases shape
the recruitment processes and workplace cultures within the cybersecurity in-
dustry. On a societal level, this bias is entrenched in our shared cultural norms
and expectations. One such example is the prevailing image of a “computer
geek” or “tech wizard,” which predominantly features males. This ingrained as-
sumption unintentionally conveys to women and girls that they don’t quite be-
long in the realm of technology, possibly discouraging them from pursuing ca-
reers in the sector. This societal bias often trickles down into the education sys-
tem. Within the educational sector, girls and young women often receive limited
exposure to STEM subjects and lack the necessary encouragement to explore
these fields [4]. This deficiency can be traced back to early education, where girls
may be subtly steered away from science and math-related activities. Such pat-
terns tend to persist into higher levels of education, with women underrepre-
sented in tech-oriented degree programs. Without a robust foundation in these
areas, fewer women end up pursuing these disciplines in higher education, re-

sulting in a smaller talent pool to draw from for the cybersecurity industry.
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This gender disparity further extends into the recruitment processes within
many tech firms, including those in cybersecurity. As Moghaddam et al. have
pointed out, these firms often unintentionally perpetuate gender biases [5]. For
example, job postings often use language that is coded as masculine, thereby in-
advertently discouraging female applicants. The recruitment process may also
fall prey to unconscious bias, with recruiters more likely to select candidates who
fit the “traditional” mold of a cybersecurity professional—who is typically per-
ceived to be male. Lastly, organizational cultures within the cybersecurity indus-
try play a significant role in gender disparity. Montafiez et al. revealed how many
tech firms’ cultures can foster an environment that feels unwelcoming to women
[7]. From the lack of flexible work arrangements that consider women’s needs to
an atmosphere that values traditionally masculine traits like aggressiveness and
competitiveness, these organizational cultures often leave women feeling under-
valued and marginalized.

Hunt ef al said that companies with diverse leadership teams are 21% more
likely to outperform their competition [8]. Therefore, to address the gender dis-
parity in cybersecurity leadership roles, we need to confront and challenge these
social, educational, and organizational biases head-on A comprehensive ap-
proach that includes changing societal attitudes, promoting STEM education for
girls, reforming recruitment practices, and cultivating an inclusive workplace
culture is necessary to ensure the equitable representation of women in the cy-

bersecurity industry.

3. Analysis
3.1. General Findings among Researchers

Researchers unanimously agree that the recruitment practices and workplace
cultures within the cybersecurity industry significantly contribute to the gender
disparity observed in leadership roles. Job postings in the industry often contain
language coded with masculinity, which inadvertently discourages women ap-
plicants [9]. Words like “competitive,” “dominant,” or “leader” can evoke so-
cietal biases associating these characteristics primarily with men, leading women
to believe they do not belong in the field. This subtle messaging in job descrip-
tions can inadvertently signal to prospective female candidates that they may not
be a good fit, perpetuating the underrepresentation of women in the cybersecur-
ity workforce [10].

Moreover, existing stereotypes associating men with technology-oriented
fields further discourage women from considering careers in cybersecurity.
These stereotypes are deeply ingrained in society and can influence not only po-
tential candidates but also those responsible for recruitment, leading to uncons-
cious biases during the hiring process. Women may feel that they do not fit the
stereotypical mold of a cybersecurity professional, which can dissuade them
from pursuing or applying for positions in the field [11].

In general, it can be said that there are general findings contributing to the

DOI: 10.4236/jis.2024.151002

18 Journal of Information Security


https://doi.org/10.4236/jis.2024.151002

Y. Asiry

gender gap, some of them are as follows:

e Unconscious Bias: Prejudices and stereotypes that people don’t mean to fol-
low can get in the way of women’s progress, preventing them from getting
promoted or taking on leadership roles.

e Lack of Role Models: Many women are not in leadership positions in cyber-
security, which can discourage women who want to work in this field and
limit their ideas of what they can do and how they can get there.

e Challenges in Work-Life Balance: Women often have special problems ba-
lancing work and family obligations, which can make it hard to give their ca-
reers and leadership roles the time and energy they need.

e Workplace Culture: Female talent can be turned off by workplaces that don’t
value and recognize diversity. This can lead to a lack of women in leadership

positions.

3.2. Comparison of the Various Results

The lack of female role models and mentors in the cybersecurity industry is
another significant factor contributing to the gender disparity. Lyon emphasizes
the importance of representation, as aspiring female cybersecurity professionals
require motivation and encouragement from successful women in leadership
positions to pursue and continue their careers in the field [12]. Without visible
role models to look up to, women may struggle to envision themselves in similar
positions of authority and may lack the necessary guidance and support to navi-
gate the challenges of the industry.

The promotion pipeline within the cybersecurity industry is another area
where gender disparities are evident. Although the number of women graduat-
ing with STEM degrees has risen, they still frequently miss out on promotions
and leadership roles in the field. As one climbs the career ladder. Research re-
veals that the gender gap widens with each step of the career ladder, indicating
that women are less likely to be considered for leadership positions due to un-
conscious biases, potentially influenced by the traditionally male-dominated na-
ture of the industry [13]. This leaky pipeline phenomenon suggests that barriers
exist to women’s career progression, such as gender biases in performance eval-
uation, lack of work-life balance, or inadequate mentorship and sponsorship

opportunities.

3.3. Problems and/or Key Issues

The barriers faced by women in the recruitment process and workplace cultures
within the cybersecurity industry contribute to the persistent gender disparity.
Job descriptions laden with masculine-coded language unconsciously discourage
women from applying, as they may perceive that they do not possess the desired
traits or qualifications [14]. Additionally, workplace cultures that perpetuate a
male-dominated environment can make women feel isolated and undervalued

[5]. The prevalence of unwelcoming atmospheres, long working hours, and
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frat-like behavior in the technology sector can hinder women’s ability to thrive
and advance in these domains.

Furthermore, even those women who venture into the cybersecurity field may
encounter limited access to growth opportunities compared to their male col-
leagues. The presence of a “glass ceiling” is particularly stark within the cyber-
security industry, as aspiring female leaders confront subconscious prejudices,
inadequate guidance, and limited opportunities to tackle prominent tasks. These
challenges not only hinder women’s career progression but also limit the poten-

tial for diverse perspectives and innovative solutions within the industry.

4. Discussion
4.1. Observations Concerning the Results

The research underscores a persisting gender disparity in the cybersecurity in-
dustry, particularly in leadership roles. Systemic biases in recruitment practices,
workplace cultures, and promotion pipelines play a significant role in this gap.
The literature also emphasizes the potential benefits of fostering gender diversity
within the cybersecurity realm, which includes the development of innovative
approaches to combat cyber threats and improved governance results. During
the hiring process, biases can materialize in numerous forms, such as job de-
scriptions favoring one gender or practices that support discrimination. Moreo-
ver, women frequently express feelings of exclusion and lack of belonging due to
the predominantly male atmosphere. While the number of female STEM gra-
duates climbs steadily, a significant gap remains in leadership roles, pointing to

obstacles hindering their professional advancement.

4.2. Potential for Future Research

Future research should focus on implementing and evaluating interventions to
address these disparities. This could include studies on the effectiveness of
gender-neutral job descriptions and blind recruitment processes, the impact of
mentorship and sponsorship programs for women in cybersecurity, and the ef-
ficacy of policies designed to improve work-life balance. Such research could
provide valuable insights into practical strategies for achieving gender parity in

the cybersecurity industry.

4.3. Suggested Solutions

Empowering women’s representation in cybersecurity leadership holds para-
mount importance for bridging the gender gap and fostering an all-encompass-
ing, diverse workforce. To accomplish this objective, a myriad of approaches can
be employed. First and foremost, our focus should be on education and aware-
ness, urging young girls to delve into STEM disciplines through interactive
workshops and illuminating career discussions. Collaborating with educational
institutions to craft cybersecurity programs tailored specifically for women can

be instrumental in attracting more female participants to this domain.
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Mentorship and support play a pivotal role in bolstering the confidence of as-
piring female professionals. By instituting mentorship programs, women hold-
ing influential positions in cybersecurity can impart guidance and spark inspira-
tion in the next generation. Establishing secure spaces and networking groups
allows women to openly share their experiences and confront challenges, foster-
ing a nurturing community.

Addressing biased recruitment practices through gender-neutral language and
blind recruitment processes can attract more diverse talent [15] [16]. Imple-
menting blind recruitment methods and setting diversity objectives for hiring
managers can actively promote the recruitment of competent women for lea-
dership roles. Moreover, providing targeted training programs and opportuni-
ties for professional development assists women in cybersecurity in honing their
leadership and managerial acumen.

A nurturing work environment is fundamental in retaining and nurturing fe-
male talent. By cultivating an inclusive organizational culture that esteems di-
versity and fosters collaboration, enterprises can attract and retain more women
in the cybersecurity sphere. Offering flexible work arrangements and fami-
ly-friendly policies further supports work-life balance for women skillfully jug-
gling both career and family responsibilities.

Acknowledging and celebrating women leaders’ stands as a potent means to
inspire future generations. Awards and recognition programs can laud the
achievements and contributions of women in cybersecurity, presenting them as
inspiring role models.

Collaboration with industry and government partners plays a pivotal role in
triggering widespread change. By advocating for policies that promote gender
diversity and inclusion in the cybersecurity sector, organizations can drive sys-
temic improvements. Liaising with industry associations and government bodies
can assist in identifying and addressing barriers faced by women in the field.

Research and data collection are indispensable to monitor progress and dis-
cern areas that necessitate improvement. Conducting periodic surveys and stu-
dies yields valuable insights, enabling the formulation of targeted strategies and
assessing the efficacy of implemented initiatives.

In conclusion, closing the gender gap and enhancing women’s representation
in cybersecurity leadership necessitates concerted endeavors from individuals,
organizations, and policymakers. By putting these strategies into action, we can
forge a more equitable and all-encompassing cybersecurity industry that reaps

the rewards of diverse perspectives and talents.

5. Conclusion

Addressing the uneven ratio of men and women in top positions within the cy-
bersecurity sector is vital, not just because it supports gender fairness but also
due to its importance for the field and the larger community. Several intertwined

factors, unearthed through comprehensive research and examination, contribute
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to this skewed representation. They include biases in hiring practices, workplace
environments, and the absence of prominent female figures in the industry.
These issues demand systemic adjustments in the industry’s practices and
mindset to attain gender balance. Empirical studies highlight the promising ad-
vantages of adopting these transformations, such as improved governance and a
heightened aptitude for devising creative solutions to ever-present cyber risks.
To guarantee a resilient cybersecurity workforce that can effortlessly adjust to
the unceasingly changing cyber threat environment, it is vital to address the ex-

isting gender gap in cybersecurity leadership roles.
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