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CEO Foreword

The digital transformation underway across Pakistan presents unprecedented opportunities
for economic growth, financial inclusion, and improved public services. At the same time, it
has elevated cybersecurity from a technical concern to a matter of national importance that
directly impacts trust, resilience, and long-term stability.

The Annual Cyber Security Conference 2025 was convened with a clear purpose: to provide
a neutral, industry-driven platform where policymakers, regulators, industry leaders, and
cybersecurity professionals could engage in meaningful dialogue on the challenges and
opportunities shaping Pakistan’s cyber landscape. The discussions held on 3 December in
Islamabad reflected a shared recognition that cybersecurity must be approached as a
collective responsibility, transcending organizational and sectoral boundaries.

Throughout the conference, participants highlighted the increasing sophistication of cyber
threats, the growing interdependence of digital ecosystems, and the dual role of emerging
technologies—particularly artificial intelligence—in strengthening defenses while also
enabling new attack vectors. These conversations reinforced the need for coordinated
governance, forward-looking regulation, and sustained investment in people, processes, and
technology.

This white paper captures the key insights and strategic themes that emerged from the
conference. It is intended to serve as a practical reference for decision-makers and
stakeholders seeking to strengthen institutional readiness, enhance public—private
collaboration, and support the development of a resilient and trusted digital environment for
Pakistan.

As we look ahead, the responsibility to secure Pakistan’s digital future rests with all of us—
government, industry, academia, and technology partners alike. By working together and
aligning our efforts, we can ensure that digital progress is matched by robust security, citizen
trust, and national resilience.

Ghazanfar Ali Khan
Chief Executive Officer
EPL Private Limited



- 2CYBER
P L !é?)\ SECURITY

CONFERENCE 2025
(Pvt) Ltd

1. Executive Summary

The Annual Cyber Security Conference 2025, hosted in Islamabad, brought together senior
policymakers, regulators, industry leaders, and cybersecurity practitioners to deliberate on
Pakistan’s evolving cyber risk landscape. From an ecosystem perspective, the conference
emphasized the role of industry-led platforms in enabling dialogue, capacity building, and
actionable policy alignment without commercial positioning. The discussions reflected a
shared understanding that Pakistan’s digital growth—particularly in financial services, digital
identity, healthcare, and e-government—must be underpinned by resilient cybersecurity
frameworks. This white paper consolidates key conference insights, notable expert
perspectives, and Pakistan-specific realities to inform decision-makers and stakeholders.
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2. The Digital Frontier of Pakistan

Pakistan is undergoing a rapid digital transformation, with increasing internet penetration,
widespread adoption of digital payments, and the proliferation of e-governance initiatives. This
digital evolution, while unlocking unprecedented opportunities for economic growth, financial
inclusion, and improved public services, simultaneously exposes the nation to an escalating
array of cyber threats [1]. The dual nature of this progress—opportunity coupled with
vulnerability—elevates cybersecurity from a mere technical concern to a fundamental pillar of
national security, economic stability, and societal trust. The vision for Pakistan in 2030 is not
merely to participate in the global digital economy but to emerge as a leader in cybersecurity,
safeguarding its digital assets and contributing to global cyber resilience.

3. The Economic Case for Cybersecurity

A robust cybersecurity sector is not merely a cost center for national defense; it is a powerful
engine for economic growth and stability, yielding significant benefits at both the
macroeconomic and microeconomic levels.

3.1 Macroeconomic Benefits

Developing a strong cybersecurity industry contributes substantially to a nation's Gross
Domestic Product (GDP). As a high-value service sector, it creates specialized jobs, creates
innovation, and generates export revenues through the provision of cybersecurity products
and services globally [2]. Furthermore, a secure digital environment is a prerequisite for
attracting Foreign Direct Investment (FDI). International investors are increasingly scrutinizing
the cybersecurity posture of potential investment destinations, as data breaches and cyber-
attacks can severely impact business operations and profitability. A strong national
cybersecurity framework signals a commitment to protecting digital assets, thereby enhancing
investor confidence, and stimulating economic growth [3].

The economic burden of cybercrime is substantial. Globally, the cost of cybercrime is projected
to reach trillions of dollars annually, encompassing direct financial losses, intellectual property
theft, reputational damage, and recovery expenses [4]. For developing nations like Pakistan,
these costs can be particularly debilitating, diverting scarce resources from critical
development initiatives. By investing in and developing its cybersecurity sector, Pakistan can
significantly reduce its exposure to these economic losses, thereby preserving national wealth
and facilitating sustainable development. Cybersecurity also underpins the entire digital
economy, including e-commerce, fintech, and digital government services. Without trust in the
security of online transactions and data, the potential of these sectors to drive economic
inclusion and growth remains unrealized [5].
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3.2 Microeconomic Benefits

At the microeconomic level, a strong cybersecurity ecosystem directly benefits businesses
and individuals. Small and Medium-sized Enterprises (SMESs), often lacking the resources of
larger corporations, are particularly vulnerable to cyber threats. A single ransomware attack
or data breach can be catastrophic, leading to financial ruin and business closure [6]. By
developing a culture of cybersecurity and providing accessible protection mechanisms, the
sector safeguards these vital economic contributors, ensuring their continuity and growth. This
protection, in turn, builds consumer trust in digital services, encouraging greater adoption of
online banking, healthcare, and e-commerce platforms. When individuals feel their data and
transactions are secure, they are more likely to engage with the digital economy, driving
demand and innovation. Moreover, the cybersecurity sector is a significant creator of high-
tech jobs, offering lucrative career paths for skilled professionals. This not only addresses
unemployment but also contributes to human capital development, creating a knowledge-
based economy. Enhanced cybersecurity also improves corporate competitiveness by
ensuring data integrity, protecting proprietary information, and maintaining operational
resilience. Businesses that can demonstrate robust cybersecurity practices gain a competitive
edge, both domestically and internationally.

4. The Triple Helix Model

The Triple Helix model, which emphasizes the synergistic interaction between academia,
industry, and government, is critical for nurturing a dynamic and innovative cybersecurity
ecosystem [7]. This collaborative framework ensures that research translates into practical
solutions, market needs inform academic curricula, and policies support both innovation and
security.

4.1 Academia: Research, Development

Universities and research institutions are the bedrock of foundational cybersecurity
knowledge. They conduct cutting-edge research into emerging threats, develop novel
defensive technologies, and contribute to the theoretical understanding of cyber warfare and
digital forensics. Furthermore, academia is responsible for educating the next generation of
cybersecurity professionals, equipping them with the theoretical knowledge and critical
thinking skills necessary to tackle complex challenges. In Pakistan, initiatives to integrate
cybersecurity into national education curricula and establish specialized research centers are
vital for building this intellectual capital [8].

4.2 Industry: Commercialization

The cybersecurity industry translates academic research into marketable products and
services. This includes developing security software, hardware, consulting services, and
managed security solutions. Industry players are at the forefront of identifying real-world
threats and developing practical defenses, driven by market demand and the need to protect
their own and their clients' assets. Their role is crucial in commercializing innovations, creating
jobs, and contributing to the economic output of the sector. Collaboration with academia
ensures that industry has access to a pipeline of skilled talent and innovative research, while
partnerships with government can facilitate market access and regulatory alignment.

4.3 Government: Policy, Regulation, and Infrastructure

The government's role in the Triple Helix is multifaceted. It establishes the legal and regulatory
frameworks that govern cybersecurity, ensuring data protection, critical infrastructure
resilience, and the prosecution of cybercrimes. Through resources and security policies, such
as Pakistan's National Cyber Security Policy 2021, the government sets strategic directions,
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allocates resources, and coordinates national efforts [9]. Furthermore, government investment
in national cybersecurity infrastructure, such as Computer Emergency Response Teams
(CERTSs) and threat intelligence platforms, provides essential support for both academia and
industry. By providing an enabling environment, the government can stimulate growth,
encourage innovation, and ensure that the nation's cybersecurity posture is aligned with global
best practices. Successful Triple Helix implementations globally, such as those seen in the
UK’s Cyber Security Strategy, demonstrate how integrated efforts can lead to significant
advancements in national cybersecurity capabilities and economic prosperity. Pakistan can
draw valuable lessons from these models, adapting them to its unique context to nurture a
similar environment of innovation and resilience.

5. Developing the Future Talent Force

The global cybersecurity landscape is characterized by a severe talent shortage, and Pakistan
is no exception. This skills gap poses a significant challenge to building a robust defense
against evolving cyber threats. Addressing this requires a multi-pronged approach focused on
education, hands-on training, and encouraging a competitive ecosystem.

5.1 Educational Reform

To cultivate a sustainable pipeline of cybersecurity professionals, it is imperative to integrate
cybersecurity concepts into national education curricula from an early stage. This includes
introducing basic cyber hygiene and digital literacy in primary and secondary education, and
offering specialized undergraduate and postgraduate programs in cybersecurity, digital
forensics, and information security at universities. The Higher Education Commission (HEC)
in Pakistan can play a pivotal role in developing standardized curricula, promoting faculty
development, and establishing centers of excellence in cybersecurity research and education
[10].

5.2 Hands-on Training Bootcamps

Theoretical knowledge must be complemented by practical skills. Intensive bootcamps and
specialized certification programs are crucial for rapidly upskilling individuals and reskilling
professionals from related fields. These programs should focus on practical, industry-relevant
skills such as penetration testing, security operations center (SOC) analysis, incident
response, and secure coding. Organizations like Ignite — National Technology Fund and
PKCERT have already initiated programs like the Digital Pakistan Cyber Security Hands-On
Workshops and Cyber Champs Internship Program, which are vital steps in this direction [11],
[12].

5.3 Competitive Ecosystem

Hackathons and Capture The Flag (CTF) competitions provide invaluable platforms for talent
identification, skill development, and cultivating a vibrant cybersecurity community. These
events challenge participants to solve real-world cybersecurity problems, encouraging
innovative thinking and practical application of knowledge. They also serve as excellent
networking opportunities, connecting aspiring professionals with industry experts and potential
employers. The success of initiatives like the Digital Pakistan Cyber Security Hackathon
demonstrates the potential of such events to nurture future talent [13].
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6. The Special Technology Zones (STZ) Framework

The Special Technology Zones Authority (STZA) in Pakistan offers a unique framework to
accelerate the growth of the technology sector, including cybersecurity. By providing a
conducive environment with targeted incentives, STZA can play a transformative role in
sprouting emerging entrepreneurs and by providing supportive tailwinds to existing companies
operating in the cybersecurity space.

6.1 Targeted Incentives for Cybersecurity

STZA offers a comprehensive package of incentives designed to attract investment and unlock
innovation within the designated zones [14]. For cybersecurity firms, these incentives are
particularly beneficial:

» Tax Exemptions: Exemption from various taxes under the Income Tax Ordinance,
2001 (on profits, gains, turnover, withholding, capital gains, and dividend income),
exemption from Customs Duty on imported capital goods, and exemptions from
Property Tax and Sales Tax, significantly reduce the operational costs for businesses
[15].

» Forex Liberalization: Provisions for special Forex Currency Accounts, fully
repatriable investment, profits, and dividends, and permission for overseas payments
without constraints, facilitate international business operations and attract foreign
investment in the cybersecurity sector.

» One-Window Facilitation:The STZA framework aims to provide a
streamlined and efficient process for businesses, reducing bureaucratic hurdles and
enabling faster setup and operation for cybersecurity startups and established
companies alike.

6.2 Sprouting Innovation

By mitigating financial burdens and simplifying regulatory processes, the STZ framework
creates an attractive ecosystem for cybersecurity entrepreneurs to launch and scale their
ventures. This support is crucial for a sector that often requires significant upfront investment
in research and development. For existing cybersecurity companies, the incentives can
facilitate expansion, investment in advanced technologies, and increased competitiveness in
both domestic and international markets. The concentration of tech companies within STZs
also enable a collaborative environment, encouraging knowledge sharing, partnerships, and
the development of a vibrant cybersecurity cluster.

7. Al and Emerging Technologies in Cyber Defense

Artificial Intelligence (Al) and other emerging technologies are rapidly reshaping the
cybersecurity landscape, presenting both powerful defensive capabilities and new attack
vectors. Pakistan must strategically leverage Al to enhance its cyber defense posture while
proactively addressing the associated risks.

7.1 Al as a Force Multiplier for Defense

Al can function as a significant force multiplier in cyber defense, enabling real-time threat
detection and response at scale. Machine learning algorithms can analyze vast amounts of
data to identify anomalous behaviors, predict potential attacks, and automate defensive
actions, far exceeding human capabilities. Use cases include advanced malware detection,
behavioral analytics for fraud prevention, identity verification, and risk scoring.
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By deploying Al-powered solutions, Pakistan can significantly strengthen its ability to protect
critical infrastructure and digital assets against sophisticated cyber threats [16].

7.2 Addressing Al-Driven Threats

However, the same Al technologies can be weaponized by malicious actors. The rise of
deepfakes for social engineering, automated fraud attacks, and faster, more adaptive malware
development poses new and complex challenges. These Al-driven threats necessitate a
proactive and adaptive defense strategy that incorporates Al-based countermeasures and
continuous threat intelligence. The development of explainable Al (XAl) is also crucial to
ensure transparency and accountability in Al-driven security systems, allowing human
analysts to understand and validate Al decisions.

7.3 Ethical Al and Regulatory Alignment

As Al becomes more integrated into cybersecurity, ethical considerations and regulatory
alignment become paramount. Pakistan needs to develop policy guidance for the ethical,
explainable, and accountable use of Al in cybersecurity and digital services. This includes
establishing frameworks for data privacy, algorithmic bias, and human oversight to ensure that
Al deployments enhance security without compromising fundamental rights or democratic
processes.

8. Strategic Recommendations for Policymakers

Based on the analysis of the current landscape, the conference insights, and global best
practices, the following strategic recommendations are put forth for policymakers to accelerate
Pakistan's journey towards a resilient and leading cybersecurity nation:

» Develop a Unified National Risk-Based Cybersecurity Framework: Move beyond
fragmented controls towards a comprehensive, risk-based national framework aligned
with international standards (e.g., ISO 27001, NIST). This framework should clearly
define roles, responsibilities, and escalation mechanisms across all government
ministries, regulators, and critical infrastructure sectors. This will ensure a coordinated
and effective response to cyber incidents and establish a consistent approach to
cybersecurity across the nation [17].

» Formalize Public-Private Partnerships (PPP): Establish robust mechanisms for
information sharing, joint threat intelligence, and collaborative incident response
between government agencies, industry stakeholders, and academia. Formalized
PPPs can leverage the strengths of each sector, enabling a more agile and effective
national cybersecurity posture. This includes creating platforms for sharing threat
indicators, best practices, and lessons learned from cyber incidents [18].

» Incentivize Research and Development (R&D) in Cybersecurity: Allocate
dedicated funding and create tax incentives for R&D in cybersecurity, particularly in
emerging areas like Al-driven defense, quantum-safe cryptography, and secure
software development. This will unleash local innovation, reduce reliance on foreign
technologies, and position Pakistan as a contributor to global cybersecurity
advancements. The STZ framework can be a key enabler for this by attracting and
supporting R&D-focused cybersecurity firms.
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> Sustained Investment in Human Capital Development: Prioritize and significantly
increase investment in cybersecurity education, training, and certification programs.
This includes expanding university programs, supporting vocational training centers,
and promoting continuous professional development. Initiatives like national
bootcamps, hackathons, and scholarships for cybersecurity studies are essential to
address the critical skills gap and build a diverse and highly skilled workforce [19].
Emphasis should be placed on practical, hands-on training that prepares individuals
for real-world cybersecurity challenges.

» Promote Cyber Awareness and Digital Literacy: Launch nationwide campaigns to
enhance cyber awareness and digital literacy among citizens, businesses, and
government employees. Education on safe online practices, phishing detection, and
data privacy is fundamental to building a resilient digital society. This can be achieved
through public service announcements, educational programs in schools, and
corporate training initiatives.

9. Conclusion

Pakistan stands at a critical juncture in its digital evolution. The insights from the Annual Cyber
Security Conference 2025, coupled with a comprehensive understanding of the global and
local cybersecurity landscape, underscore the urgent need for a concerted national effort. By
strategically investing in its cybersecurity sector, embracing the Triple Helix model, nurturing
a skilled talent pool, and leveraging frameworks like the STZA, Pakistan can transform its
digital vulnerabilities into strengths. A robust cybersecurity ecosystem will not only safeguard
national interests and critical infrastructure but also unlock significant micro and
macroeconomic benefits, creating trust, attracting investment, and driving sustainable
economic growth. The path forward requires unwavering commitment, collaborative action,
and a shared vision to position Pakistan as a secure, resilient, and leading digital nation on
the global stage.
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