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Abstract— We live in a time when knowledge is easily accessible and people are connected throughout the
world. The technological improvements that modern states use to advance include streamlined online bill
payments, improved healthcare systems, sophisticated transportation networks, the use of artificial
intelligence, cutting-edge communication systems, and technological warfare. Despite the fact that
technology has made it possible to break down geographical borders, the widespread use of technology has
led to the emergence of new challenges and concerns. Hacking, bank fraud, money laundering, data
breaches, unauthorized acquisition of state secrets, and targeted attacks on critical infrastructure are just a
few of the criminal activities and threats that plague the digital world today. These crimes have all emerged
as major facets of modern cyber warfare. Such threats can affect both wealthy and developing countries,
creating a challenging situation for national security. Among these countries, Pakistan and other emerging
nations are particularly at risk. The nation has a sizable population of business users who are unfamiliar
with information technology, which makes it more difficult for governmental and legislative authorities to
regulate the nation’s digital environment. Recent catastrophic cyberattacks on Pakistani institutions' most
essential websites have successfully breached significant digital installations. Legislators in Pakistan have
responded by introducing cyber legislation, but it doesn't seem like they fully address the variety of online
threats. This study paper is focused on creating a framework for the adoption of cyber security in Pakistan's
corporate sector and investigating workable solutions to serious cybersecurity issues. In order to generate
findings, a qualitative research methodology was used, gathering information from both primary and
secondary sources. Finally, the study makes a number of suggestions on how Pakistan's corporate sector
may implement cyber security.
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I INTRODUCTION

Fundamentally, cybersecurity is putting into place a series
of policies and strategies to protect a company's critical
systems and sensitive data from online attacks and
breaches. The environment of cyber-attacks is becoming
more complex as hackers find it simpler to get beyond
traditional security measures by using cutting-edge
techniques including Al and social engineering. Businesses
must increase their cybersecurity precautions in line with
the adoption of new technology. A strong cybersecurity
strategy includes numerous levels of protection to protect
your company from different types of cybercrime, such as
attempts to hack into, alter, or compromise data, extort
money from customers or the company, or disrupt daily
operations.

This article can be downloaded from here: www.ijaems.com

Cyber strategies should consider the following elements:

e Safeguarding infrastructure

e Enhancing network security

e  Strengthening application security

e  Ensuring information security

e  Securing cloud systems

e Providing employee security training and fostering
awareness

e Establishing disaster recovery and business continuity
plans

Cybercrime is now more prevalent than ever, and assaults
are becoming more complicated, targeted, and frequent.
Information theft is developing as the most expensive and
quickly rising category of cybercrime, with criminal
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elements increasingly focusing on the data repositories of
corporations. The increase in organizations using cloud
services to store personally identifiable information only
serves to exacerbate this trend and increase its vulnerability.
It is important to understand, however, that theft is not
always the intent; some of the offenders choose to
manipulate or destroy information in an effort to create
mistrust inside businesses or governments.

CYBERSECURITY

FRAMEWORK

Fig.1: Cyber Security Framework

(Source: https://jeremy-swenson.com/2018/05/06/key-
updates-to-the-nist-cyber-security-framework/)

Ransomware and phishing assaults are common ways to
compromise a company's vital systems or networks, but
social engineering is still the easiest way to carry out a
cyberattack. The risk posed by third parties is also
increasing, as criminals target these vendors—including IT
service providers—in order to acquire unlawful access to
organizations to which they are connected. Collectively,
these trends highlight the necessity for businesses to
recognize and take cybersecurity extremely seriously.

1. LITERATURE REVIEW

Over half of the world's population may now exchange data
over connected networks thanks to cyberspace, a conduit
that humans have developed for international
communication and infrastructure interconnection.
Cyberspace risks are always changing, posing fresh
problems for all civilizations with the potential to
jeopardize personal security (Hussain, 2022). The debate
over cyber dangers began in the late 1980s, picked up steam
in the 1990s, and then spread to different countries. Due to
the reliance of industrialized economies and national
security on a trustworthy, globally interconnected software
system, cyber dangers first appeared on political agendas in
the middle of the 1990s. Cyber threats now pose a threat to
cultural ideals, economic stability, and overall well-being.
A new, nameless foe that transcends state lines was
introduced by internet-connected computers carrying out
cyberattacks. This threat paradigm extends to critical
This article can be downloaded from here: www.ijaems.com

infrastructure, turning relatively minor incidents into
serious security concerns due to the availability of user-
friendly and sophisticated hacking tools for easy download
(Cavelty, 2010).

Although the terms "internet" and "cyberspace" are
sometimes used interchangeably, the internet is simply one
part of the larger concept of cyberspace (Cavelty, 2015).
The world has become a "virtual global village" because to
the internet (YYamin, 2014). Basically, "communication
through an electronic medium, such as websites and emails,
involving computer command and control™ is what is meant
by the term “cyberspace" (Futter, 2016). Different
definitions of cyberspace have developed over time, falling
short of a common understanding and neglecting some
crucial elements (Lorents & Ottis, 2010). A thorough
description of cyberspace as a network of linked, time-
dependent information systems and the people interacting
with them was put out by Lorents and Ottis (2010).

Cyberspace is a brand-new area that is essential to the daily
lives of states, groups, people, enterprises, and
organizations—all of which are competing for dominance.
Conflicts have emerged in cyberspace, taking the form of
cyber conflict, which pits different entities against one
another there while one launches a cyberattack on the other.
Depending on the players' goals, such as the acquisition of
sensitive information, nefarious financial gain, or the rapid
damage of an adversary's vital infrastructure, the nature of
cyber conflict can change (Lorents & Ottis, 2010).

The vulnerabilities it creates necessitate immediate
attention from those in positions of authority given the
growing reliance of a nation's key infrastructure on
cyberspace, since unchecked vulnerabilities could
undermine Pakistan's sovereignty (Khan, 2019; Shad,
2017). Cyberthreats and cybercrime incidents are both on
the rise. Over the past three years, Pakistan's social media
platforms have seen a considerable increase in cybercrimes
such harassment, financial fraud, bogus profiles, hacking,
defamation, and blackmail. The second-highest category of
cybercrime in the nation is harassment complaints. Among
the most frequently used platforms for cybercrimes include
Facebook, email, and WhatsApp (Abbasi, 2021).

Although both developing and developed countries rely
significantly on the internet for e-services to improve the
lives of their population, vulnerabilities and cyber dangers
still exist (Sharma, 2010). For instance, financial
transactions are susceptible to cyber theft, when offenders
use computer code instead of firearms to commit robbery
and exploit weak passwords. Additionally, malicious
hackers have the ability to access or alter confidential
military data, jeopardizing national security and vital public
infrastructure, and negatively affecting people who
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frequently communicate online. Traditional security
methods are ineffective against these non-traditional cyber
security threats (Harknett & Stever, 2011).

Billion-dollar sums are transported or stolen illegally,
private data is revealed, state secrets are jeopardized, and
crucial public infrastructures are breached in the field of
cybersecurity (Syed, Khaver & Yasin, 2019). In line with
international trends, Pakistan has to deal with cyberthreats
and challenges such as hacking, serious and organized
cybercrime, cyberterrorism, and cyber warfare (Shad,
2017), computer malware, identity theft, economic data
breaches, cyber fraud, and espionage attempts on critical
infrastructures (Rafig, 2017), as well as ransomware,
spyware, social engineering, and tampering with physical
devices (Syed, Khaver, & Yasin, 2019). The media's
inaccurate portrayal of cyber security initiatives, the lack of
pertinent institutions, the length of security debates, a
traditional security culture, and the exclusion of the
audience from the discourse are additional obstacles to
Pakistan's successful securitization of cyberspace (Rafiq,
2017). Additionally, different e-government services face a
variety of difficulties, such as technical difficulties, human
factors, and problems with service delivery (Awan,
Memon, Shah, & Awan, 2016). A high-level organizational
structure was proposed by Tarig, Aslam, Rashid, and
Waqar (2013) for setting up crucial cybersecurity bodies at
various levels that would be in charge of protecting the
nation’s cyberspace.

These organizations include the Ministry of Information
Technology's Computer Emergency Response Team, the
National Response Centre on Cyber Crimes, and the
National Cyber Security Division, all of which, though now
working, may use more efficiency. According to Tariq,
Aslam, Rashid, and Wagar (2013), academics agree that it
is urgent to identify cyber threats and their possible effects
as well as put in place efficient reaction systems to protect
against these threats.

I1. CORPORATE CYBER SECURITY

Significant cyberattacks can affect a wide range of business
entities and types of businesses. For instance, a large
volume of private and sensitive data is managed by
financial institutions and insurance companies, needing
strict security procedures. This emphasizes how crucial
cybersecurity is in the business world. The idea of
optimizing the use of information technology in several
stages of commercialization and operational duties is the
foundation of digital advancement, which goes by different
names across industries. The developing and increased
requirement for information and technology security is one
result of this digital transition. As diverse systems
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communicate, new difficulties arise. Big Data, the Internet
of Things, and APl technologies have advanced
technology, making it simple to develop ground-breaking
solutions without running into technological challenges.
Since everything is connected, it is possible to store and
process all data to produce extra value.

©
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Fig.2: Role of Corporate Cyber Security

The ability of a business to effectively use technology to
automate repetitive operations, simplify reporting, and
harness data for better strategic decision-making is key to
maintaining its competitive edge in the modern day.
However, as a company relies more on information
technology, it is more vulnerable to security breaches
carried out by criminals experienced at locating flaws in the
organization's IT infrastructure. Malware, phishing,
endpoint security breaches, and ransomware are typical
cybersecurity risks. The biggest threat facing corporate
entities right now is probably the rise in cybersecurity
events. A corporation may go bankrupt if a catastrophic
disaster occurred in addition to the financial losses brought
on by a breach due to operational disruption and
reputational harm.

It is essential for companies and their IT divisions to
develop information security policies. In the past, installing
firewalls and antivirus software was sufficient. This is no
longer the case, though. In order to prevent future attacks,
modern businesses must proactively identify and reduce
risks at an early stage.

Regulations and horms governing businesses are becoming
more detailed. The likelihood of assaults, data breaches,
interruptions, and breaches should decrease as a result of
these steps. The guidelines underscore the essential security
protocols that must be created and implemented to reduce
the IT and security risks that financial institutions must deal
with, among other directives. It is essential to understand
that these regulations have legal effect, requiring the
covered businesses to justify any variation from their
application.

In reality, businesses must invest in comprehensive
cybersecurity policies that protect staff communications,
customer contacts, and relationships with outside vendors
and suppliers. Every online activity and social media
engagement adds a new cyber danger because of how
intertwined modern commercial supply chains are.

Businesses need to put in place improved procedures that
29
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will allow them to spot and stop sophisticated hostile
activity before any potential harm is done, maintaining
operational continuity and preventing data breaches. The
availability of hacking tools and software has made it
possible for hackers of all skill levels to successfully
compromise business computer systems. In the current
global environment, there are more internet-connected
gadgets than ever before; predictions indicate that 27.1
billion devices will be globally connected this year. If these
devices dont have proper security  measures,
cybercriminals trying to get into a company's networks and
steal sensitive data may be able to take advantage of them.

Corporate Security Best Practices

In order to identify, mitigate, and avoid future cybersecurity
threats, your company's risk management policies can be
improved by adhering to best practices. Understanding the
exact dangers your firm confronts is crucial before
addressing cybersecurity issues. Start this process out with
a thorough evaluation of potential dangers. Start by
defining the information that has to be protected within
your organization. This can be done more easily by
reviewing pertinent compliance standards that are
specifically customized to your industry. To avoid
unwanted access, make sure that sensitive data is stored in
a highly secure setting. Security professionals should also
frequently backup this data, and backups should be kept in
a different, equally safe location.

Fig.3: Best Practices Classification

(Source: Lykou, Georgia & Anagnostopoulou, Argiro &

Gritzalis, Dimitris. 2018. Implementing Cyber-Security

Measures in Airports to Improve Cyber-Resilience. 1-6.
10.1109/GI0OTS.2018.8534523)

Cybercriminals have a great opportunity to compromise
your infrastructure while using outdated software. A simple
way to close this particular vulnerability in your company
is to update all programs on a regular basis, especially if
security products are being used. Many forward-thinking
companies have implemented 2FA  (two-factor
authentication) to strengthen access control since they
realize that passwords alone are no longer sufficient to
protect user information. This is simply made possible by
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user-friendly applications that are accessible on employees'
mobile devices for authentication approval, guaranteeing
that access requests are valid.

You can strengthen your defenses by creating a mandated
security policy that specifies the level of password
complexity required. It is crucial that every person in the
business is aware of and follows cybersecurity policies.
Employees can learn about company security standards
through required training sessions, and acknowledgment
forms can be used to track their compliance.

Consider replacing BYOD (Bring Your Own Device)
regulations with security measures that demand the usage
of company-approved, secure devices and private Wi-Fi
networks for work-related tasks if your workers work
remotely. Expect the best, but be ready for the worse, as the
saying goes. Your organization's capacity to respond and
keep running after a cyberattack depends on adequate
planning for all possible outcomes.

Determine probable dangers throughout your risk
assessment, then create precautions to prevent any negative
effects. Using technology to support your organization's
cybersecurity program and experienced third-party service
providers may be necessary to put these best practices into
practice. Depending on the size, resources, and specific risk
profile of your company, either advanced software, security
experts, or both may be necessary.

Furthermore, relying simply on cybersecurity software
won't guarantee success over the long run. It's crucial to
implement a risk management solution that keeps your
business ahead of developing risks in response to changing
security threats. As threats change, risk management and
cybersecurity coexist. Risk management, which tackles
possible hazards across multiple parts of organizational
activity, is crucial for managing short-term risks. The best
way to protect your business from cyberattacks is thus to
integrate both programs.

V. PAKISTAN’S CORPORATE CYBER
SECURITY

The cyber threat environment of a state or organization is
strongly shaped by how vulnerable its ICT-dependent
facilities are. The technical and social environment both
have an impact on this susceptibility. A state that struggles
with a hostile sociopolitical environment brought on by
internal or external conflicts and lacks effective
cybersecurity measures is more vulnerable to numerous
cyber threats, including cyberwarfare. In this context,
Pakistan's increasing reliance on internet-based governance
and service delivery, combined with its susceptibility to
cyber risks due to inadequate cybersecurity preparedness
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and the difficult socio-political environment it faces
domestically and regionally, shape Pakistan's cyber threat
landscape.

Pakistan is one of the growing nations where both
governmental and commercial organizations are gradually
implementing online administration and service systems.
The National Database and Registration Authority
(NADRA), which serves as the main repository for the
national ldentity Documents (ID) database of Pakistani
nationals, is noteworthy for its crucial role as a sensitive
public body. Banks, the Pakistani Election Commission, the
departments of immigration and passports, mobile
networks, and security agencies are just a few of the
organizations with whom NADRA distributes the internet
information of its users.

A number of Pakistan's state enterprises are increasingly
providing e-services in a range of economic, social, and
security areas in an effort to modernize and increase
efficiency. The Pakistan Computer Bureau's merger with
the E-Government Directorate in 2014, which was founded
in 2002 under the IT Ministry and later renamed the
National Information Technology Board, highlights the
expanding use of ICT-based services in the nation's
economic sector. This includes the implementation of
internet banking, online payment methods, and digital stock
markets in addition to Automatic Teller Machines (ATMs).
Additionally, some social sectors in Khyber Pakhtunkhwa,
such as educational institutions, hospitals, and police
departments, are offering e-government services.

Pakistan needs an integrated institutional framework that
integrates the infrastructures and services of relevant
agencies and promotes coordination and collaboration
between them in order to handle difficulties. Pakistan
should also place a high priority on raising internet users'
computer savvy and understanding of cybersecurity. The
former calls for the efficient use of trained human
resources, while the latter entails teaching and raising
awareness of cybersecurity among the general public.
Political, social, and private boundaries are not exempt
from the spectrum of cyber vulnerability. Our development
is inextricably linked to cyberspace as the globe moves into
a more technologically advanced and economically
intertwined period. Nations are paying closer attention to
cyber laws and policies due to the rapidly changing
standards and technologies. Pakistan has increased its
emphasis on cybersecurity both at home and
internationally. The nation faces similar difficulties in the
world of online as the global community does. These
dangers are rising and taking on more complex patterns.
These attacks have also targeted the military and other
public institutions. To address these problems and
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obstacles, a variety of tactics and methods have arisen
globally.

Cyber dangers are predicted to continue to be prevalent as
Pakistan develops and increases its online presence.
Pakistan has actively contributed to the growth and
development of cyberspace over the years. However,
extensive legislation and regulations are still needed to
properly actualize the success of such efforts. Effective
management of Pakistan's cyber domain requires a
deliberate focus on law and policy creation, as well as
cooperative efforts and community commitment.

V. IMPLEMENTATION RECOMMENDATIONS

Here are some suggestions for putting cyber security into
practice in Pakistan's corporate sector:

e Develop and implement thorough training programs
for staff members at all levels to better their knowledge
of cybersecurity best practices, such as threat
identification, prevention, and response procedures.

e Regular Security Audits and Assessments: To find
weaknesses in the company's network and systems,
conduct routine security audits and assessments. To
remain ahead of potential risks, this should also include
penetration testing and risk evaluations.

e Advanced Encryption and Authentication Protocols:
To secure sensitive data and stop illegal access to
corporate systems and databases, implement strong
encryption and multi-factor authentication techniques.

e Establish Cyber Incident Response Plans: To reduce
the impact of possible cyber-attacks, develop thorough
and efficient cyber incident response plans. A defined
line of command, rules for communication, and tactics
for containment and recovery should all be part of this.

e Adoption of Security Frameworks and Standards: To
build an organized approach to cybersecurity and
ensure compliance with worldwide best practices,
adopt internationally  recognized  cybersecurity
frameworks and standards, such as 1SO 27001.

e The most recent security patches and fixes should be
applied to all software and applications on a regular
basis to address any known vulnerabilities.

e Implement reliable data backup and recovery
procedures to guard against data loss in the case of a
cyber-incident. Test these precautions' effectiveness on
a regular basis to ensure prompt data restoration.

o Employee Vigilance and Awareness: Promote a culture
of cybersecurity awareness among staff members
through ongoing instruction and training. Encourage
staff members to be on the lookout for phishing scams,
social engineering tricks, and other typical cyber risks.
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e Fostering collaboration with government organizations
and law enforcement agencies can help you remain
current on the most recent cybersecurity risks and will
make it easier to respond quickly to any potential cyber
crises.

e Investment in Advanced Security Technologies: To
defend the corporate network from complex cyber
threats and attacks, make an investment in advanced
cybersecurity technologies such as intrusion detection
systems, firewalls, and endpoint protection solutions.

The corporate sector in Pakistan may dramatically improve
its cybersecurity posture and better safeguard its crucial
assets and sensitive data from new online threats by putting
these recommendations into practice.

VI. FUTURE RECOMMENDATIONS

It is crucial to concentrate on a number of critical areas in
order to guarantee a strong and efficient implementation of
cyber security in the corporate sector for the future. The
corporate sector should first and foremost place a high
priority on ongoing, focused training programs that keep
staff members up to date on the most recent cybersecurity
threats and best practices. To quickly identify and mitigate
any security breaches, proactive steps are required, such as
the adoption of real-time threat monitoring systems and
frequent security audits. In order to prevent unauthorized
access to sensitive data, it is essential that strong data
encryption techniques and strict access restrictions be
integrated. Adopting Al-driven security solutions can also
greatly improve the cybersecurity framework's overall
resilience and threat detection capabilities. To stay current
on the newest trends and best practices in the cybersecurity
field, collaboration with peers and industry professionals is
essential. Additionally, it is essential to incorporate
thorough incident response plans that specify precise
measures for containment, mitigation, and recovery in the
case of a cyber-attack. Allocating funds for the purchase
and adoption of cutting-edge security tools and
technologies that provide heightened protection against
sophisticated cyber-attacks is also essential. To keep the
confidence of stakeholders and customers, compliance with
international compliance standards is essential. Creating a
resilient and secure cyber environment for the business
sector will depend on encouraging regular employee
engagement in cybersecurity projects and actively seeking
input to continually enhance the security architecture and
procedures.
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