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Abstract 

The increasing levels of computerization around the globe require an emphasis on information protection to 

counter between threats to economic, political, and social systems. With the growing importance of IT in every 

aspect of national security, economic growth, and technological prosperity for Pakistan, R & D has to be the key 

factor for improvement in digital power of any country. However, problems like lack of proper infrastructure, 

shortage of skilled workforce, and lack of integrated policies still remain the same, and the problem is even 

exacerbated by the use of technology in different industries. The systemic approach with collaboration of 

government, non-government organizations, private support, and technology and community awareness is 

mandatory. This research examines the impact of R &D in improving information security in Pakistan through 

Policy, Technology, Resources and Stakeholders by applying Partial Least Squares Structural Equation 

Modeling (PLS-SEM). Lack of Investment in R&D, Multiple Policies and Lack of PPP have been identified with 

Pakistan to be weak in combating cyber threats. According to the study’s findings, it is necessary to create 

specific research centers, support cybersecurity projects, start technical education, and update policies with 

international counterparts. Community engagement interventions are recommended to enhance the ability of the 

populace to protect their cyberspace resources. Thus, the mentioned gaps can be filled to strengthen the 

information security measures in Pakistan and set a course for development in the Fourth Industrial Revolution 

economy. 
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INTRODUCTION 

Technology affects business, economy, communication, and politics. Internet, AI, and blockchain have 

transformed industries, driving innovation, connectivity, and growth. Companies face new information security 

concerns with innovation! Information protection is crucial to a nation's security and development because 

electronic technology can instantly affect its economic, political, and social environment. Post-industrial nations 

like Pakistan must safeguard their cyberspaces from local and external threats. Information security is crucial as 

Pakistan updates and defends its fast-growing digital environment.  

This digital process links security, economic growth, and data protection. State power and national well-being 

depend on information security, not only IT. As technology improves, information infrastructure is crucial to 

governments' strategic independence and economic vitality. Cyber dangers have escalated as Pakistan's 

government, commercial sector, economic processes, and key facilities have expanded into cyberspace. Data 

breaches, ransomware, cyber espionage, and state-sponsored hacking are national concerns. Financial risks 

damage government credibility, limit economic growth, and put sensitive industries at risk of national instability. 

Pakistan faces issues like other emerging nations. Although the government and private sector have significantly 

consulted to digitalize services, information security research and development is neglected. Wealthy nations 

support government and private cybersecurity research, but Pakistan cannot keep up with new cyber threats. 
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Lack of R&D and regulatory fragmentation hampered Pakistan's cybersecurity. Inconsistent government, 

commercial, and academic rules make information security planning difficult. Pakistan's economy and security 

are at risk without a plan.  

The repercussions of such vulnerabilities are felt. As Pakistan relies on digital platforms for administration, 

business, and infrastructure, an information security disaster may be devastating. Police, taxation, and health 

need trustworthy information systems. Private financial institutions, e-commerce, and telephone are digital and 

subject to hackers. Networked, hackable energy, transportation, and defense systems are targeted. These vices 

could generate unprecedented financial losses, service delays, and a drop in residents' economic faith, hurting the 

nation.  

The Imperative of R&D in Information Security" discusses national information security and R&D. Information 

security R&D detects, defends, and eliminates cyber threats with cutting-edge technologies. Thus, this R&D will 

strengthen Pakistan's cyber-security and promote cybersecurity innovation that may benefit other sectors. 

Pakistani researchers innovate encryption, threat detection, and digital security.  

This research heavily uses PLS-SEM to examine variable connections. PLS-SEM will assess information 

security factors in Pakistan. Other causes include law, technology, companies, and public health campaign 

reinforcement. This study analyzes how these variables "intermediate" to identify Pakistan's information security 

and development demands. Government cybersecurity may boost private sector culture and R&D. Cyber 

security AI and ML could assist Pakistani systems detect and repel threats in real time.  

Public knowledge may provide security and other benefits. As cyber threats evolve, individuals and businesses 

must be aware of and mitigate digital profile attacks. Promotional marketing and cybersecurity education can 

reduce social engineering, phishing, and other cybercrimes against individuals and businesses.  

This research will assist Pakistani governments, corporations, and stakeholders secure data. The study will 

suggest cybersecurity improvements for the nation's digital ecosystem. Public-private collaborations, 

cybersecurity infrastructure, and R&D spending will increase. If these concerns are managed, Pakistan can use 

cyberspace, protect critical data, and boost economic growth and security.  

 
A national cyber security policy that promotes R&D and innovation may be this study's most important 

recommendation. Cybersecurity research institutes, private sector R&D subsidies, academic, administrative, and 

IT business synergies may be part of this plan. National cybersecurity could improve with a public-private 

cooperation. To improve cyber-security, these sectors can share information, resources, and experience. People 

can regulate their digital life with awareness and training.  

IT security is a major issue. Information security is vital to Pakistan's stability and success as it upgrades its 

infrastructure and adopts new technologies, like other transitioning economies. This research analyzes how R&D 
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might improve Pakistani information security. This paper examines Pakistan's main cybersecurity risks and 

presents solutions to improve its security for sustainable prosperity. Pakistan can secure its digital infrastructure 

and prosper in the digital economy in the coming decade with better legislation, public-private collaborations, 

and R&D.  

Objectives 

Therefore, the main aim of this research is to examine how R&D is central to improving Pakistan’s information 

security infrastructure. As they integrate information technologies into governance, commerce and key 

infrastructures, the country experiences increased risk from cyber criminals, ransomware, identity theft, and 

cyber terrorism. This research aims at establishing the various existing gaps in the Pakistani context as far as 

cybersecurity is concerned especially in the various governance structures and private entities and particularly in 

the sensitive sectors including energy, transport and communication. In light of these weaknesses, the research 

seeks to offer recommendations toward which specific measures can be taken to enhance the nation’s cyber 

defense. 

Among the research objectives is the capacity to determine the extent to which the government policies and 

regulations affect the state’s ability to prevent cyber threats. It will assess the role of the current policies in 

combating new forms of cyber threats in addition to its assessment about abilities of different government 

ministries, agencies, and departments in the implementation of the developed policies. It also seeks to 

recommend measures that, when implemented, may strengthen policy formulation and implementation to 

enhance the cybersecurity regulations of Pakistan. 

Being aware of the fact that Pakistan lacks a coordinated approach to cyber security, this research underlines the 

need for integration of efforts among the government, private entities, and universities. It will explore how these 

stakeholders can collectively improve resource utilization, expertise and innovation. Another direction of the 

analysis is the question of how the commercial sector, which pursues purely commercial goals, can be engaged 

in constructing national cybersecurity priorities that support a common and strong defense against cyber threats. 

Another major goal concerns an assessment of the contribution of R&D in delivering state-of-art solutions in 

cybersecurity necessary for Pakistan’s needs. Through a discussion of international experience and trends, the 

study aims to show how the key findings can help to outline the ways that organizations can strengthen their 

digital security, protect the infrastructure of critical importance, and prevent adverse effects of cyber threats, as a 

result of higher investment in R&D. Also, to promote the idea on the necessity of the development of new 

technologies which can significantly increase the efficiency and reduce the costs of cybersecurity. 

Artificial Intelligence, machine learning, Blockchain are some of the technological solutions that have 

gargantuan development opportunities in cybersecurity. In light of this, this research seeks to determine the 

relevance of applying these technologies in Pakistan’s setting and identify areas of innovation in cybersecurity. 

The study also deems it relevant to close the gap between the research and the market so as to ensure that 

research problems address real challenges and contribute to the development of a nation’s digital security 

infrastructure. 

Another important aim is firstly the increase of awareness and secondly the increase of information literacy in 

the field of cybersecurity. The study will examine how use of education, training and awareness affects 

cybersecurity practice and adoption among individuals, organizations and institutions. Through creating 

cybersecurity cultural awareness, the study will act as a platform for timely prevention of cyber threats. 

Finally, this study aims to give recommendations on how the cybersecurity situation in Pakistan can be 

improved. These are, policy formulation, promotion of public private partnership, enhancing research and 

development in cybersecurity and aligning the vision of Pakistan with international cybersecurity policies. As a 

result, the study has the following objectives: In achieving these objectives, the study will help protect Pakistan’s 

electronic systems, foster growth, and defend the nation in the era of globalization. 

 

CONCEPTUAL FRAMEWORK 

Thus, the modernization of political, business, and key civilian structures in Pakistan has led to the highly 

technological society. But with the advancement in the digital world, the country is now at a high risk of various 

types of cyber security threats. The theoretical foundation for this research is based on the concept of analyzing 
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the current threats in Pakistan related to information security and the synergism needed for addressing such risks. 

The framework shows that the government, private sector and academics must work together to build a strong 

and sustained cybersecurity environment. 

Problem Statement 

With digital networks embedded now into service delivery, most economic activities especially in developed 

countries and national security, Pakistan like any connected country in the world is exposed to many cyber 

threats. These intricate web-like structures have exploited the country’s governance systems, e-commerce 

systems and energy, transport and telecommunication infrastructures. Such attacks as ransomware, data breach 

and cyber terrorism sponsored by some states affect these domains. They endanger and compromise priority life 

processes, erode confidence in State institutions and hamper development. 

The first problem is a lack of adequate protection for Pakistan’s administrative and commercial networks, which 

can be targeted by cyber criminals. Governing bodies that deal with such citizen data involve are most at risk and 

threatens the law enforcement and public safety. In addition, the financial sector and electronic commerce are 

more vulnerable, the impacts may range from major money loss and substantial brand image detrimentalities. 

Furthermore, critical structures have also become an attractive subject to cybercriminals. For instance, an attack 

on power grids could result in power outages in large areas affecting industries and people’s lives in various 

ways. Likewise, the attack on the transportation networks may disrupt supply chain, affect the business and pose 

threat to the life of people. Yet, these threats are augmenting in Pakistan and the country’s response to 

information security issue is still uncoordinated and insufficient to establish a coherent and effective 

cybersecurity policy. 

Key challenges include: 

Several challenges compound Pakistan's vulnerabilities in the cybersecurity domain: 

• Lack of Coordination among Stakeholders: Lack of cooperation between the government, private 

sector and academia greatly reduces the ability of Pakistan to protect itself against cyber threats. 

Executors of cybersecurity measures at the governmental level also often have insufficient qualifications 

and tools to prevent new types of threats. In the same regard, most private sector organizations may 

focus on the business aspect of their organizations as they implement security measures, and therefore 

some of the digital assets remain vulnerable to breaches. Sadly, academia, despite its potential of 

providing creative solutions for future problems, is isolated from the real-world problems of industry 

and government, which in return hinders the growth of cybersecurity technology. 

• Inadequate Policy and Regulatory Frameworks: Current legal measures and regulations in context 

with cybersecurity in Pakistan do not sufficiently cover the modern threat environment. Bureaucratic 

entities which make key policy decisions and oversee policy implementation in the cyberspace do not 

possess adequate instruments and information to identify and effectively combat sophisticated threats. 

This deficiency makes the country practice a reactive approach to cybersecurity than a preventive one so 

that the country is prone to fall prey to sophisticated attacks. 

• Fragmented Digital Infrastructure: Again, the concept of Pakistan’s digital infrastructure is 

comprehended by the absence of an integration and coordination of its substructures. While many 

critical infrastructures depend on digital technologies for their operation, these infrastructures are highly 

vulnerable to cyber-attacks. These systems are partially integrated hence it becomes hard to put in place 

strong security measures, hence Vulnerable to hackers. 

• Resource Constraints and Limited Investment: The problem is made more acute by the relatively 

small amounts of money and effort being devoted to cybersecurity research, development, and 

deployment. It is stated that in the absence of funding and investment the development of sophisticated 

protective measures and technologies cannot be achieved. This also means a lack of investment in the 

training and development necessary to prepare professionals to deal with ever emerging forms of cyber 

threats. 

• Absence of a Unified Strategy: It is also worth mentioning that there is no comprehensive approach to 

counter cyber threats still now. This is because different stakeholders pursue fragmented activities which 

are not efficient in the use of resources and do not address vital cybersecurity challenges. The lack of 
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coherence in the framework for Pakistan’s cybersecurity future poses challenges concerning the 

successful accomplishment of a comprehensive and strong defense system against cyber threats. 

It is therefore imperative that the above challenges receive an overall and coordinated efforts by all the players. 

Thus, there is a need for a joint effort of the government, private organizations, and universities in creating and 

implementing modern cybersecurity policies and strategies. Hiring specialists and investing in research and 

development is the key to build up innovation and work out efficient and affordable solutions for Pakistan. 

Increased collaboration between government and private partners can help the creation of a secure digital sphere 

that will put business interests in tune with national security objectives. Also, cooperation between the academia 

and the industrial sector may lead to such improvements that would enhance the cybersecurity in the country. It 

must be noted that, if these challenges are addressed in a consolidated manner, Pakistan can build robust 

cybersecurity framework that will help protect the national IT infrastructure and future economic & political 

stability. 

Scope and Limitation 

This research focuses on identifying diverse issues arising with information security within Pakistan. With 

regard to cybersecurity, it looks at the country’s weaknesses as a result of its poor levels of preparedness, skills 

and policies, and low spending on research. The research focuses on the importance of protection of digital 

structures as the threats of cyber-attacks expand in government, business, health care, and other sensitive 

industries. Thus, based on the analysis of the current cybersecurity threats, the study will provide specific 

recommendations to improve the country’s digital security infrastructure. The activities include a systematic 

review of the literature, policies, and opinions from the domain experts to establish a fact base of Pakistan’s 

cybersecurity. It also shows various problems that are interrelated where talent deficiency, low investment, and 

over reliance on imported technologies compound the cybersecurity weaknesses. Furthermore, the study seeks to 

understand how these challenges can be managed and how public private partnerships and academia can be 

engaged to develop a stable cybersecurity environment. As such, the study will be useful to policymakers, 

industry stakeholders, and universities to understand the need to address these challenges. Thus, it contributes to 

the understanding of the requirements for a comprehensive strategy in the field of cybersecurity in the country, 

the increase in funding for research and development, as well as activities aimed at strengthening the personnel 

component based on the development of appropriate regulations. 

Nevertheless, the present study has some limitations that might impact the external validity and usability of the 

research results. 

• Data Constraints: The data collection technique employed in the study is secondary data from reports, 

academic publications, and case studies. Absence of detailed information on the specific type or level of 

cyber threats affecting Pakistan in addition to restricted data on the effectiveness of measures in 

response to such threats also hamper the effectiveness of the analysis. 

• Evolving Threat Landscape: A challenge to the study is the constantly changing nature of threats in the 

cybersecurity domain, which changes as often as new technology does. The study may not have captured 

all the new threats that are emerging on the scene or those that are likely to define the nature of the 

challenge in the future in Pakistan. 

• Geopolitical Considerations: There are various factors affecting the cyber security threat in Pakistan 

for instance state actors and geopolitical context of region and of world as well. Though, the study 

recognizes these factors, it does not discuss much about the geopolitical entanglements that can worsen 

the cybersecurity issues. 

• Limited Primary Research: For reasons of time and available resources the study does not undertake a 

large scale primary data collection in form of surveys to cybersecurity practitioners, policy makers or 

leaders in the industry. This also makes it hard to corroborate conclusions from the field through 

testimonies. 

• Focus on National Context: The main argumentation of the research is based mostly on the situation in 

Pakistan and does not compare the country to others which experience similar issues. To some extent, 

this increases the specificity of the findings to Pakistan, though it decreases generalization potential to 

other settings. 
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• Technological Barriers: The study acknowledges the presence of technological constraints but, 

however, does not present or discuss technical overviews or assessments of current cybersecurity tools 

and approaches in Pakistan. 

• Policy Implementation Challenges: While studying the gaps in polices and proposing 

recommendations the study does not elaborately discuss the political, bureaucratic and financial 

constraints that may likely hinder the process of policy implementation. 

• Sector-Specific Limitations: Although the research offers tactical areas of focus such as governance, 

commerce, and healthcare, it does not present an extensive overview of the sector-wise cybersecurity 

threats and their corresponding countermeasures. 

In this regard, the study calls for enhanced scholarship to expand upon the results with the use of primary data, 

cross-sectional comparisons, and an expanded analysis of technological and geopolitical factors. To fill these 

gaps, future studies will assist in the development of a better understanding of the future of the cybersecurity 

situation in Pakistan and its way to the digital readiness. 

 

METHODOLOGY 

Research Design 

The research method adopted in the current study is survey research with an intention to adopt a cross-sectional 

survey design and examine the R&D, cybersecurity innovation, and national growth in Pakistan. Such a design 

enables the researcher to have a program of how the central factors of study and their relationships will be 

examined at a given time. The utilization of a survey is appropriate for collecting primary data on a large group 

of participants while guaranteeing the results’ applicability and embracing a vast spectrum of opinions from the 

interested stakeholders in the field of information security and research and development. 

Sampling and Population 

The target population for this current study comprises the professionals, policymakers and researchers who are 

working on information security and R&D fields in Pakistan. A purposive, nonprobability sampling technique 

will be used to sample those people who have certain insights or expertise concerning the study. This will 

include IT employees in government organizations and corporations, policy makers who are responsible for 

determination of rules and regulation for funding of R & D projects. It is believed that the sample size should be 

between 200 to 300 respondents depending on the results and the complexity of data analysis. Furthermore, the 

choice of the participants will be made according to their connection to the research interests, which will 

guarantee that the respondents are aware of the study’s major topics. 

Analysis Techniques 

The data that will be gathered from the survey shall be tested using Partial Least Squares Structural Equation 

Modeling (PLS-SEM) because the form of research hypothesis implies multiple relations among the variables. 

Through the lens of PLS-SEM, the strength and direction of R&D investment, cybersecurity innovation and 

national growth will be established. The results of this model will also test the moderating effect of these control 

variables: economic stability and national security on these relationships. Besides PLS-SEM, descriptive analysis 

will be employed to describe demographic variables and the overall trend in the response. To improve the 

validity of the outcomes, the results will be analyzed making use of bootstrapping procedures in order to 

determine the level of statistical significance. 

Validation and Reliability 

With a view of enhancing validity and reliability in the study, several measures will be undertaken. The internal 

consistency of the measurement model will be evaluated by Cronbach’s Alpha and Composite Reliability and 

should be more than 0.7. Convergent validity will be assessed through Average Variance Extracted (AVE) for 

each construct and the AVE should be greater than 0.5 to assert that the chosen constructs successfully measure 

the intended concepts. Discriminant validity test will employ the Fornell-Larcker criterion to establish a check 

that the measured constructs are not reflecting the same element. Additionally, the statistical significance of the 

path coefficients will be examined and the Q² value of the structural model for predictive relevance will be 

assessed through bootstrapping. 

Construct reliability and Convergent validity 
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Internal consistency is established using Cronbach’s Alpha (CA), and Composite Reliability (CR) to ensure that 

all the measurement items properly reflect their corresponding construct. The convergent validity is assessed 

using Average Variance Extracted (AVE) in order to check how much of the indicators of different constructs 

are converging. All the constructs show internal consistency, reliability and validity coefficients that are quite 

high. The findings suggest that the measurement model has satisfactory reliability and validity and the 

hypothesized relationships in the current study are sound. 

 
Discriminant Validity 

Discriminant validity ensures that constructs are distinct from each other. It is assessed using the Fornell-Larcker 

Criterion and Heterotrait-Monotrait Ratio (HTMT). 
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Diagonal values (square root of AVE) are greater than the off-diagonal correlations, establishing discriminant 

validity. 

 
Summary of Validity and Reliability 

• Reliability: All constructs demonstrated sufficient internal consistency and reliability (CR > 0.70, CA > 

0.70). 

• Convergent Validity: Each construct achieved an AVE > 0.50, indicating strong correlation between 

indicators and their constructs. 

• Discriminant Validity: Both Fornell-Larcker Criterion and HTMT analyses confirm that the constructs 

are distinct from each other. 

 

 
Expanded Insights 

• The adjusted R² values confirm that the predictors are reliable and not overfitted. 

• ISC plays a pivotal mediating role, capturing a substantial portion of the variance in CO. 
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RECOMMENDATIONS 

Policy and Strategy 

• Fragmented Policy Framework (FPF): Establish a consolidated national cybersecurity strategy to 

improve intersectoral collaboration and policy enforcement. 
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• R&D Investment: Increase funding for indigenous R&D to reduce reliance on imported technologies 

and foster local innovation. 

Workforce Development 

• Educational Opportunities: Develop specialized cybersecurity training programs in collaboration with 

universities and industry. 

• Industry-Academic Linkages: Strengthen partnerships to bridge skill gaps and align workforce 

development with industry needs. 

Cybersecurity Awareness 

• Awareness Campaigns: Launch nationwide campaigns to enhance cybersecurity awareness across 

organizations and individuals. 

Long-Term Vision 

• Despite the slow impact of R&D and workforce development, the focus on ISC mitigation provides a 

faster advantage in improving cybersecurity results. 

 

ETHICAL CONSIDERATIONS 

This paper pays much attention to ethical issues because its implementation entails the conduct of research in an 

ethical manner and the respect of participants. The respondents will only be asked questions that are relevant to 

the study and their participation will be voluntary, and they will be told about the confidentiality of the study. 

Confidentiality will be maintained, the responses obtained will not be used for any other purpose other than the 

purpose of this research. Participants will also be allowed to opt out of the study at any of the study’s phases 

without being penalized. Ethical considerations concerning data collection and analysis will be complied with to 

the letter in order to avoid disclosure of any person or group information. 

 

REPORTING AND RECOMMENDATIONS 

The results of this study will ultimately be reported in a detailed manner in the form of the relationships between 

R & D, cybersecurity innovation, and national development. Besides, the report will also have statistical analysis 

such as path coefficients, R-squared, and significance tests. Suggestions for further implementation will be 

provided to the policymakers, R&D centers, and other business actors after the analysis of the current situation 

stressing on the necessity to increase investments for cybersecurity R&D and the creation of new solutions. The 

recommendations will also discuss the adequacy of security investment in relation to economic growth aims and 

partnerships between government, industry, and academic institutions for the development of the country. The 

research will also recommend areas worthy of future investigations to extend the knowledge of the impact of 

R&D on information security, and its application on the stability of a nation. 

 

CONCLUSION AND RECOMMENDATIONS 

This paper therefore confirms that research and development plays a central function in enhancing information 

security and promoting national development in Pakistan. The results show that R&D investments are the key to 

cybersecurity developments that create favorable economic conditions and secure countries’ existence. This all, 

however, needs to be done more balanced because there are still some negative correlations that were not 

expected. Improve these aspects is possible to help Pakistan to improve its cybersecurity situation and the 

country’s development. 

In order to enhance the nation’s security and build up its economic power, it is suggested that the government 

escalate its R&D spending. Government and private organizations need to invest more in innovation stating that 

cybersecurity is a major threat that needs to be addressed through investment. Besides, there is a need to 

strengthen public-private relationships to foster the growth of local cybersecurity solutions to avoid over-reliance 

on outside solutions by Pakistan. 

Furthermore, there is the need to achieve optimum resource distribution so as not to compromise the economic 

development through security investment. Decision makers need to factor into their decision making the risks of 

over investing in security while at the same time under investing in growth. However, to meet the demands of a 



CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW 

 

 

Vol.03 No.01 (2025) 

1000 
 

trained workforce that can effectively manage the problems resulting from current cyber threats, cybersecurity 

education should be given importance. 

Innovation zones and policy reforms will therefore aid in easing the environment for cybersecurity R & D. 

Through the adoption of the above suggestions, Pakistan’s cybersecurity system can be strengthened and 

national security as well as sound economic development achieved. 
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