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Abstract

The rapid growth of internet usage and its various appli-
cations, such as banking, shopping, social networks, and
other business-related activities, has moved people closer
to cyberspace. The implications of this growth have also
come to Pakistan, where cyber security and threats are
becoming an essential aspect of cyberspace. This paper
will discuss the challenges Pakistan faces regarding cy-
ber security and the steps that need to be taken to ad-
dress those threats. It will focus on the recent cyber-
attacks, such as ransomware and distributed denial-of-
service (DDoS), which have disrupted vital services in
Pakistan. Furthermore, it will discuss the potential so-
lutions and strategies that can be used to ensure that all
users in Pakistan have a secure experience when accessing
the internet. Finally, it will also present recommendations
for organizations to consider when developing cyber secu-
rity policies for their operations in Pakistan.
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1 Introduction

Cyber Security is the practice of protecting systems, net-
works, and programs from digital attacks. These attacks
usually aim to access, change, or destroy sensitive infor-
mation, extort money from users, or interrupt normal
business processes [15]. Cyber security involves the pre-
vention of, detection of, and response to security incidents
that take place in a digital environment [22, 23]. It is a
rapidly evolving field that is becoming increasingly impor-
tant today [5,24]. The amount of data created and stored
online increases each year. This growing quantity of data
increases the risk of cyber-attacks as hackers look for op-

portunities to exploit it. Organizations must put in place
various measures to protect their confidential information
and prevent malicious actors from gaining unauthorized
access or disrupting their operations [17].

Pakistan is one of the developing countries where cy-
ber security is yet to gain momentum due to a lack of
awareness, expertise, and resources available for this pur-
pose. The country faces challenges ranging from a lack
of technical capacity to develop and implement effective
cyber security strategies, a lack of legal framework, an
absence of public-private partnerships, and funding con-
straints [4]. In addition, Pakistan also faces several social
challenges, such as low levels of education, poverty, and
a lack of access to technology, making it difficult for peo-
ple to protect themselves from cyber threats. Further-
more, due to its proximity to volatile countries such as
Afghanistan and Iran, Pakistan is also at risk of becoming
a target for cyber-attacks by state-sponsored hackers [7].
The government has taken several steps to address these
challenges, such as establishing the Cyber Emergency Re-
sponse Team (CERT), which monitors the country’s IT
networks and responds to any cyber threats it detects.
The government also provides awareness campaigns to
educate people about cyber security threats and how to
protect themselves online as shown in Figure 1.

However, these efforts are just a drop in the ocean, con-
sidering the scale of the problem. The country needs to
develop more comprehensive policies and strategies on cy-
ber security to combat the threat posed by cybercriminals
effectively [8].

With the world increasingly becoming interconnected
through technology, the threat of cybercrime is also on
the rise. As a result, countries worldwide are making
great strides to increase their cyber security measures to
prevent cyberattacks and data breaches. Pakistan is no
exception. The government is constantly grappling with
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Figure 1: The theoretical concept of national security

Figure 2: Population using the internet in Pakistan, India,
and UK

various cybersecurity challenges, from the risk of mali-
cious actors exploiting its networks and infrastructure to
the need to update critical information systems and pro-
tect citizens data [15].

The percentage of the population using the internet in
Pakistan, India, and the UK is shown in Figure 2. In
recent years, Pakistan has made some critical reforms to
improve its cyber security. In 2019, the Ministry of In-
formation Technology and Telecommunications launched
the National Response Centre for Cyber Crimes (NR3C).
This center has been instrumental in increasing awareness
about cyber threats and coordinating efforts between law
enforcement and other relevant agencies on cybercrime in-
vestigations. The center also develops training materials
for law enforcement officers and raises public awareness
about cyber safety and security best practices [9].

The government has also enacted several laws to help
protect against cybercrime. In August 2020, the National
Assembly passed the Prevention of Electronic Crimes Act
(PECA) 2020, which criminalizes various activities, in-
cluding hacking, fraud, intellectual property rights in-
fringement, terrorism, extortion, and identity theft. The
government has also issued guidelines for protecting the
personal data of individuals, including measures to pre-
vent unauthorized access or disclosure [10]. Despite these
efforts, several challenges remain that need to be ad-
dressed to ensure a secure cyberspace in Pakistan for ex-
ample, adequate resources and personnel to be improved

to investigate cyber threats and enforce cyber laws. In
addition, there are areas for improvement in existing le-
gal frameworks that make it challenging to pursue so-
phisticated cybercrime cases. Furthermore, the country’s
critical infrastructure remains vulnerable to attack due
to outdated technology and weak security measures. Fi-
nally, there is a need to develop comprehensive policies
and strategies that address both domestic and interna-
tional threats [11].

Overall, it is clear that Pakistan still faces a range of
cyber security challenges. However, by taking steps such
as improving laws and regulations, strengthening infras-
tructure protection measures, and enhancing collabora-
tion between relevant stakeholders, the country can make
progress toward achieving a safe and secure cyberspace
for its citizens.

2 Research Question

What strategies can be used to improve cyber security in
Pakistan and address the challenges faced by the country
in this regard?

3 Research Objectives

1) To measure the levels of cyber security in Pakistan
and assess the current efforts to mitigate the risk of
cyber-attacks.

2) To identify and analyze the critical challenge of cyber
security in Pakistan and suggest ways to strengthen
the existing protection infrastructure.

3) To assess the extent to which Pakistani businesses are
vulnerable to cyber threats and suggest measures for
their protection.

4) To investigate the government’s and other stakehold-
ers’ role in promoting cyber security in the country.

5) To understand the various tools and technologies
hackers use to penetrate Pakistani networks and de-
vise practical solutions to combat them.

6) To evaluate the preparedness of Pakistan to counter
emerging threats posed by cybercriminals, such as
phishing and malware attacks.

7) To examine the efficacy of existing international laws,
regulations, and practices in safeguarding Pakistani
networks from external cyber threats.

8) To develop an effective strategy for raising public
awareness of cyber security in Pakistan and suggest
necessary steps for its implementation.
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Figure 3: Distribution of articles according to methodol-
ogy

4 Research Problem

Cyber security is an increasing concern in Pakistan. The
country has faced numerous cyber-attacks, from tradi-
tional cybercrime and identity theft to political attacks
targeting government and private institutions. Despite
the growing cyber security threats, there needs to be more
knowledge, awareness, and preparedness among the pub-
lic and organizations to counter such threats. Moreover,
the country needs more adequate laws and infrastructure
to combat cybercrime effectively. As such, it is essential
to research the cyber security challenges faced by Pak-
istan and develop strategies to safeguard its citizens and
institutions from these threats. This research will focus
on identifying the major cyber security threats faced by
Pakistan, understanding their impact on the country, an-
alyzing the current strategies adopted by the government
to address these challenges, and proposing potential solu-
tions to these cyber security issues.

5 Literature Review

Cyber security is a significant concern today, and Pakistan
is no exception. As technology advances, the security of
digital systems and networks has become increasingly im-
portant in maintaining the integrity of nations and busi-
nesses. The prior research for cyber security has been
categorized based on research methodology (i.e., experi-
mental, qualitative, quantitative, and hybrid), as shown
in Figure 3. Figure 4 displays the percentage of databases
containing the number of papers published for cyber se-
curity. We have selected four well-known databases to
evaluate the statistics for this review. The experience of
Pakistan in this regard has been mixed, with some suc-
cesses and many challenges. This paper will review the
existing literature on cyber security in Pakistan, examin-
ing the country’s main challenges and possible solutions
to address these issues [12].

It is essential to understand the scope of the cyber
security problem in Pakistan. Over the past few years,
several documented cases of cyberattacks originated in
Pakistan, and hackers are targeting an increasing number

Figure 4: Distribution of articles according to the per-
centage of databases

of individuals. In addition, state actors are involved in
state-sponsored cyber espionage and other malicious ac-
tivities. These threats come from both external actors as
well as domestic criminals. Furthermore, due to lax regu-
lations on data protection, businesses are more vulnerable
to data breaches and cybercrime in general [13]. One of
the main challenges faced by Pakistan is the need for a
practical legal framework governing cyber security issues.
Several laws and regulations exist on the books, but they
must be more comprehensive to address all aspects of cy-
ber security. This system has hindered efforts by public
and private organizations to address cyber threats with
any degree of permanence. Furthermore, enforcement of
these laws could be more robust due to a lack of adequate
resources or political will [14]. According to [3] modern
threats and types of data expected to be attacked are
presented in Table 1.

Another critical challenge is more awareness and edu-
cation about cyber security among citizens and govern-
ment agencies. People have become increasingly depen-
dent on technology without understanding its associated
risks, leading to a higher incidence of online fraud, iden-
tity theft, and other malicious activities. Similarly, gov-
ernmental institutions lack sufficient resources and train-
ing to address the challenges cyber criminals pose effec-
tively. Fourth, another major challenge for Pakistan is the
need for skilled professionals to protect networks from at-
tackers. While some professionals are currently working
in the field, their numbers are insufficient to address the
growing problem that Pakistan faces from external ac-
tors and domestic criminals [16]. Additionally, there are
also numerous challenges related to international coop-
eration on cyber security issues faced by Pakistan. For
example, some countries are unwilling to cooperate with
Pakistan due to sensitive information being shared across
borders or because they may seek a competitive advan-
tage over Pakistan regarding cyberspace capabilities. Ad-
ditionally, government agencies in other countries may be
unwilling to share information or provide assistance due
to security concerns or because they view Pakistan as a
potential source of cybercrime or terrorism [18]. While
there have been some successes in addressing cyber secu-
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Table 1: Modern threats and types of data expected to be attacked

Threats Domains
Surveillance Social, E-commerce, environment, and political governance
User Profile Actives and behavioral characteristics
Cyberstalking Harassment and intimidation
Clickjacking Press the link or like button, move cursors, use the camera and microphone

Location Privacy Geotagging
Identity profile cloning Creating a fake profile
Information Leakage Health, infrastructure, operational, and intellectual property information
Fake profile Attacks User information
De-anonymization Health services, social media, and E-commerce trades
Inference Attacks Prediction Sensitive, political, religious, and educational information

rity threats in Pakistan, numerous challenges still need
to be addressed before meaningful progress can be made.
These include a lack of adequate legal frameworks and en-
forcement mechanisms; inadequate public awareness; in-
sufficient numbers of skilled professionals; and difficulty
with international cooperation on cyber security issues.
With improved governance and better regulations, Pak-
istani citizens and businesses can be better protected from
cyber threats.

6 Theoretical Framework

Cyber security is the collective set of activities intended
to protect computers, networks, programs, and data from
unauthorized access, exploitation, and disruption. Pak-
istan is no stranger to cyber threats. As a rapidly devel-
oping economy, the country faces various cybersecurity
challenges due to its limited capacity to handle sophisti-
cated cyber-security threats, weak policy frameworks, and
limited access to technology and know-how for proactive
security measures. The cyber security challenge faced by
Pakistan is multi-faceted, as it involves both state and
non-state actors who use the internet for criminal activ-
ities, espionage, hacking, and manipulation of informa-
tion. In particular, the country has been subject to fre-
quent cyber-attacks from state actors in the region and
abroad. Furthermore, Pakistan faces challenges from cy-
bercrime, ranging from fraud and hacking to identity theft
and phishing. As more organizations increasingly connect
to the internet and rely on digital systems for their op-
erations, they face an increased risk of becoming cyber-
attack targets [19]. To address these challenges, effec-
tive policy measures that promote cyber security amongst
organizations operating in Pakistan need to be estab-
lished. There is a need to develop a comprehensive reg-
ulatory framework that will ensure the safety of digital
systems and networks. Furthermore, organizations must
invest in effective cyber security measures such as firewalls
and encryption technologies to protect their systems from
threats. Additionally, organizations should adopt effec-
tive incident response plans that will enable them to ad-

dress any incidents occurring due to cyber security threats
quickly [20].

Organizations must invest in capacity-building initia-
tives to develop adequate cybersecurity capabilities and
provide technical assistance for properly implementing
security measures. Additionally, Pakistan must work
closely with regional and global partners on international
forums such as the United Nations Group of Govern-
mental Experts on Cyber Security (UNGGE) to coordi-
nate better efforts to enhance its cyber security capabili-
ties [21]. At a national level, initiatives such as awareness
campaigns must be undertaken to educate individuals on
their role in maintaining existing levels of cyber security.
Such efforts can improve Pakistan’s security by encourag-
ing citizens and organizations to adopt proactive measures
against threats.

7 Cyber Design Structure

1) Understand the fundamentals of user experience de-
sign: User experience (UX) design is a process for
understanding how users interact with digital prod-
ucts and services to improve usability, satisfaction,
and efficiency. It includes researching user needs de-
signing and visual elements such as visuals, anima-
tions, illustrations, and other graphical elements that
enhance the user’s experience.

2) Develop a security-first mindset: Security is integral
to cyber design since it helps protect users from ma-
licious threats or data theft. By creating secure de-
signs and processes from the ground up, you can help
ensure that your product or service meets industry
best practices for keeping users safe online.

3) Establish innovative-cation protocols: Authentica-
tion protocols are vital when protecting sensitive
data stored on a system or website. An exemplary
cation protocol should combine factors such as pass-
words, biometrics, two-factor authentication (2FA),
URL scanning checks, and captcha challenges to bust
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Figure 5: Intelligent Cyber security assistant architecture ***The figure did not cited in this text.***

layers of protection against unauthorized attempts by
hackers or malicious actors.

4) Keep performance in mind: Performance is critical
when providing a great user experience on any digital
platform; poor performance leads to poor usability,
which can n reduce customer satisfaction levels over
time if not addressed quickly enough. It is crucial es-
sential performance in mind while designing applica-
tions as this will ensure that they remain responsive
even under heavy load times or network delays due
to peak traffic periods or the geographic location of
customers using your product/service etc.

5) Utilize analytics tools for testing & optimization:
Analytics tools are essential for measuring how well
users interact with your product/service over time;
these insights can then be used to improve design de-
cisions based upon customer feedback, helping shape
future releases towards better customer experiences
overall!

8 Cyber security and Pakistan

Pakistan is vulnerable to cyber-attacks as its infrastruc-
ture and security systems need more resources, personnel,
and technology resources against cyber-attacks, making it
an attractive target for hackers. Pakistan’s economy also
suffers from the lack of enforcement of laws related to cy-
ber security. Cybercrime legislation is badly needed in
Pakistan, but the government has yet to pass any signif-
icant laws that would better protect citizens against at-
tacks. In addition, numerous cybercrimes such as fraud,
identity theft, illegal downloads, and hacking remain un-

resolved due to a lack of resources dedicated to fighting
these crimes [25].

For Pakistan to be better protected from cyber threats,
it must strengthen its legal framework on cyber secu-
rity and increase investment into technological solutions
that can defend networks from attack. The government
needs more effective coordination between law enforce-
ment agencies and tech companies to identify malicious
actors online and take appropriate action against them.
Additionally, organizations need to promote a more ro-
bust culture of cyber security by providing proper train-
ing on security protocols so that potential breaches can be
identified before they cause severe damage or loss. Fur-
thermore, public campaigns should be conducted nation-
wide to educate users about what actions to take when
using the internet to minimize their risk of exposure to
cyber threats [1].

Pakistan’s cyber security is a significant concern due
to its weak infrastructure, limited resources, and lack of
expertise. The Cyber preparedness, elements, and strate-
gic areas are shown in Figure 6. The country is vul-
nerable to various cyber threats, including data theft or
manipulation, ransomware attacks, website defacement,
distributed denial-of-service (DDoS) attacks, keylogging,
and phishing. Pakistan’s legal framework for cybercrime
prevention and response is also inadequate due to its lack
of expertise in this area. In addition, there is a lack of pub-
lic awareness of the importance of cyber security and lim-
ited resources allocated for developing and implementing
effective cyber security measures. Furthermore, govern-
ment agencies have failed to provide contractors with rele-
vant security training so that they can adequately protect
sensitive information stored within their systems. These
vulnerabilities are further compounded by the fact that
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Figure 6: Cyber preparedness, strategic trust areas, and
elements

Pakistan has one of the lowest internet penetration rates
in Asia, with only 37 million internet users out of its es-
timated population of more than 200 million. This low
level makes it difficult for citizens to access vital online
services such as banking or health care, which puts them
at risk of being targeted by malicious actors who could
use these weaknesses to gain access to personal data or
inflict damage upon individuals or organizations operat-
ing within Pakistan’s borders [6].

9 Pakistan’s Preparedness for Cy-
ber Threats

Pakistan is actively engaging in initiatives to protect itself
from cyber threats. The government has established the
National Cyber Security Authority (NCSA). It is devel-
oping comprehensive strategies, policies, and procedures
for protecting the country from cyber-attacks [12]. The
NCSA also works with various stakeholders, including in-
dustry groups, universities, law enforcement agencies, and
even other countries, to develop a holistic approach to
tackling the issue of cyber security in Pakistan as shown
in Table 2. It has put together an extensive policy frame-
work that guides how to deal with incidents of cybercrime
as well as directives on how the public sector should re-
spond. Moreover, law enforcement agencies like the Fed-
eral Investigation Agency (FIA), the Ministry of Interior’s
National Response Centre for Cybercrime (NR3C), and
the Ministry of Information Technology & Telecommuni-
cations’ Cyber Crime Reporting Portal are also playing
their part in providing quick response to incidents related

to cyber security [2].

To ensure an effective response against malicious online
activities, Pakistan Telecommunication Authority (PTA)
has blocked more than 800 websites hosting anti-state
content since 2016. It has taken further proactive steps
like setting up a 24/7 monitoring system for social media
websites & networks [20].

The last cyber security ranking is shown in Table 2 for
the comparison of different countries. In addition, vari-
ous educational programs are being conducted through-
out the country regarding understanding best practices
when dealing with cyber security issues so that people
become aware of these issues, which can help reduce risks
associated with them in the future.

10 Conclusion and Recommenda-
tions

In conclusion, Pakistan’s current cyber security state is in-
adequate and poses a severe risk to national security. Nu-
merous reports have been of government and private net-
work attacks, often with devastating consequences. The
National Assembly of Pakistan has passed the Cyber Se-
curity Act, 2018, which aims to protect citizens from cy-
bercrime by strengthening the legal framework and pro-
viding safeguards against cybercrimes. However, the ef-
fectiveness of the law is yet to be seen. The lack of compe-
tent personnel and resources within governmental agen-
cies means that many organizations must be equipped
to respond effectively to threats or defend against them.
Additionally, public awareness about cyber security mea-
sures must be raised for citizens and businesses to protect
themselves from malicious actors. By developing a culture
of preparing for and protecting against future attacks, we
can reduce the number and severity of incidents our soci-
ety suffers in this digital age.

1) Improve Governance & Legislation: The govern-
ment should create and implement strict cyber se-
curity laws and regulations to protect the coun-
try’s cyberspace from malicious activities. This pro-
cess should include watching citizens’ data, imposing
penalties on cybercriminals, and protecting critical
infrastructure such as power grids and banking sys-
tems.

2) Focus on Network Security: Companies need to in-
crease their security investments and focus on updat-
ing their networks with the latest cybersecurity solu-
tions. This strategy will enable them to detect ma-
licious activity quickly and prevent significant data
breaches.

3) Train Cyber Security Professionals: Companies and
government agencies should focus on training cyber
security professionals to deal with the ever-growing
number of cyber security threats they face.
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Table 2: Countries ranking concerning cyber security

4) Increase Cyber Security Awareness: The government
and companies should increase general cyber security
awareness among the citizens by running campaigns
in schools, universities, and other public places.

5) Collaborate with Cybersecurity Companies: The
Pakistani government should collaborate with private
cybersecurity companies to develop cutting-edge so-
lutions for protecting cyberspace from malicious ac-
tivities.
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