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ABSTRACT   

Globalization has transformed the way people live, work, and interact. In recent decades, businesses of all sizes 

have been profoundly impacted by the exponential advances in computer, network, and data storage technology. 

Virtually all industries, from the healthcare to the automotive sector, have integrated digital technologies into 

their work. This phenomenon is called digitalization, the drive to connect real-world objects and people virtually 

and digitally. Digitalization has unleashed new and exciting opportunities while also creating particular and 

unique threats and challenges. One such challenge, which has garnered significant attention, is cybersecurity. 

This paper serves as a primer for business professionals to gain a foundational understanding of cybersecurity. 

Businesses of all sizes and functions will need to establish a digital presence for their company. The inability 

to embrace digitalization will render many businesses obsolete. However, given the vulnerability of the digital 

sector to hacking attacks and having recognized that 60% of companies that undergo a significant cyberattack 

go under within six months, digital entrepreneurs must carefully deliberate on how to establish effective cyber-

business strategies and models. Adopting a descriptive analysis method, this paper can be viewed as a primer 

for business professionals who need to consider the cybersecurity of their company, brand, or business models, 

as well as for students and researchers interested in the subject. 

Keywords: Cybersecurity, Cyber threats, Digital transformation, Digitalization, Risk management, 

Data protection, Human resources management, Information systems security, Business 

strategy, Business sustainability 

1. Introduction 

This paper explores strategies to strengthen cybersecurity in businesses. While it primarily focuses on businesses, 

many of its points would also apply equally to public organizations, civil society, or private individuals. With 

evolutions in the political, economic, and societal spheres driven by the explosion of data and its digital 

transmission channels, the accompanying evolution of cyber threats to these spheres has brought the topic of 

cybersecurity to the forefront of global policy priorities. Cybersecurity policymakers' responses must be adapted 

and proportionate in a context shaped by the fluid evolution of threat actors and the changing objectives of their 

actions. Resilience demonstrates an entity's ability to protect and pursue its vital functions or missions for its 

stakeholders in the face of adversity. 

Cybersecurity for business resilience thus requires a solid cyber risk management program, led from the top and 

supportive of a dynamic approach to the business, reassuring stakeholders and possible investors that a 

company's goals and strategies can be realized despite exposure to cyber threats. It reflects the ability to manage 

cybersecurity risk while aiming for long-term business success. Indeed, a too heavy focus on cybersecurity 

preparedness may deter forward-thinking risk-taking and lead to negative consequences, such as excessive and 
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redundant data protection. Successful business leaders know that risk-taking, supported by adequate investment 

and acceptable inherited business risk, can result in benefits worth realizing [1]. 

1.1. Defining cybersecurity and business resilience 

Folorunso argued that cybersecurity and business resilience-building exercises are no longer optional for any 

institution [2]. From the latest high-profile incidents suffered by various organizations to cyber espionage 

conducted by sophisticated cyber actors, it is rare for a day to pass without reports of a newly discovered 

vulnerability or attack. The simple fact is that we are relying more on technology and are more interconnected. 

As everything, from power grids to transportation systems to global markets, relies heavily on networks, we are 

integrating them even more. As a result, the risks we face in this area have dramatically increased. A 

distinguished committee also made this point, advising that 'business and government must do more, sooner, if 

they are to have confidence and rigor in their responses'. 

Cybersecurity encompasses protecting and responding to ongoing threats, as well as informing policy and 

research directions through public-private collaboration, security education, and basic research to deliver the 

necessary platforms. On the other hand, business resilience building describes the function that protects 

institutions from catastrophic events, always supports them and their customers, and facilitates faster recovery 

as soon as disruptions occur. It addresses the various domains that institutions face, presenting challenges such 

as natural disasters, technological failures, sophisticated attacks, and human errors. Business resilience and 

cybersecurity functions must be integrated into an entity's corporate governance framework, strategy, standards, 

and messaging, representing a significant component of its core operations [3]. 

1.2. Overview of cybersecurity in the digital age 

Digital has become an integral part of our daily lives and has significantly transformed how we live, work, and 

govern. At every corner, the contribution of digital technologies, such as open data, the Internet of Things, 

artificial intelligence, and blockchain, drives various activities delivered through user-centered, convenient, and 

on-demand services to consumers and businesses. However, the benefits can only be realized if these services 

are secure, trustworthy, and resilient to potential harm. In the digital transformation process, as more business 

operations are integrated into the digital space, emerging risks pose a threat to digital security. When cybercrime 

strikes, it can have a damaging effect on business profitability and customer trust. Hence, businesses must 

prioritize cybersecurity as they operate in a dynamic and evolving cyber threat landscape. Businesses remain 

vulnerable to cyberattacks, and if attacked, they must also ensure that they can respond promptly, recover 

quickly, and maintain long-term security resilience. This report presents strategies that strengthen business 

cybersecurity by helping companies continuously monitor, review, and adapt their cybersecurity stance to 

ensure they operate in a secure environment [4]. 

1.3. Current cyber threat landscape 

According to Radhi et al., the Information and Communications Technology (ICT) industry plays a pivotal role 

in supporting economic, social, and digital transformation [5]. The widespread digital connectivity has opened 

up new business opportunities, and a more efficient and secure digital environment has promoted economic 

growth. However, with ever-growing connectivity and the amount of information being transmitted through 

digital means, many 'black hat' organized crime groups (OCGs) have changed their focus from conducting 

physical crimes and drug trafficking to carrying out cyberattacks to extort businesses with sizeable returns. 

Over the years, as the capabilities of cyber attackers have become increasingly advanced, and as businesses 

persist in not treating cybersecurity as a 'must-have', the total losses suffered from cyber threats have also 

increased significantly. Some 35% of small organizations believe their cyber resilience is inadequate, a 

proportion that has increased sevenfold since 2022. By contrast, the share of large organizations reporting 

insufficient cyber resilience has nearly halved [6]. Organizations and businesses must deploy cybersecurity 

measures; otherwise, they may face dire consequences if a successful cyber-attack is launched against them. 

1.4. Importance of cybersecurity for business resilience 

Cybersecurity is a matter of paramount importance for business. Proper knowledge, expertise, and support are 

crucial for achieving business resilience. The reliance on technologies and digital solutions places a premium 

on mitigating cyber risks and threats. Investments in cybersecurity should be no less significant than investments 
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in facilities, machinery and equipment, stock, services, and even the workforce. Given the significant societal 

trends in digitalization and artificial intelligence [7], enterprises should prioritize cybersecurity. Indeed, 

business continuity planning must consider typical natural disasters and political crises as challenges and cyber 

incidents [8]. The enterprise's core goals are protection of the business model, sustained success, and 

profitability. The digital age requires management insight in coping with risks and threats related to big data, 

cloud services, the Internet of Things, and connected, intelligent, autonomous systems. Every enterprise relies 

on technological and digital solutions, and the acceptance of cyber risks must be assessed in the context of the 

risk appetite of its board of directors and stakeholders. Achieving benefits and avoiding excessive costs in 

deploying advanced technologies requires businesses to consider, with urgency, consulting and obtaining advice 

from internal and external cyber experts in a process of continuous learning and understanding the implications 

of cyber risks on their resilience management. Small and medium-sized companies benefit from cost-effective 

outsourcing arrangements for cyber security [9]. 

1.5. Impact of cyber-attacks on business operations 

The increasing use of digital technology creates opportunities for greater operational efficiency and cost savings, 

thereby boosting the competitiveness of businesses. However, the same technological evolution has spawned 

new measures that can easily penetrate poorly protected business information systems and inflict unquantifiable 

damage on organizations and their business partners. The cyber threat landscape has a common characteristic: 

there will always be targets for profit-motivated cyberattacks. The ease of conducting such attacks, often with 

minimal risk of detection and the potential for substantial profit if successful, creates additional concerns [10]. 

Similarly, Pavelea and Negrea are of the view that, despite the significant strides made in technology for 

detecting and responding to cyber threats, the expertise of those who operate these advanced systems has not 

yet entirely caught up with the arms race as they seek to stay one step ahead of cyber adversaries [11]. Human 

errors, business processes, and changes to technological controls and governance structures, whether intentional 

or not, continue to enable cyber adversaries to be successful. Recent reported high-profile cyber-attacks on 

businesses, many of which were a result of human errors or failures at their third-party vendors, clearly illustrate 

that the state of cybersecurity for businesses, especially for those who rely on external vendors to protect their 

core business operations, has not improved commensurately with the capability and technology in the market 

today. 

2. Method 

To delve into these matters, this paper employs a qualitative research method, as it allows for complex 

explorations of subjects like this one without reducing boundaries to those that can be quantified. When people 

refer to a research project as 'qualitative', they typically mean that the research is designed to reveal the target 

audience's range of behaviors, normative beliefs, values, and motivations drawn from direct accounts or quotes 

from the interviewees. This direction explores ways to utilize insights to understand issues better and, if relevant, 

refine survey research to obtain findings supported by lived experience. The exploratory method was therefore 

chosen to reveal how people think about and approach cybersecurity topics. Exploratory research employs a 

flexible research design that allows for consideration of a broad range of issues and trends, constraining or 

broadening them.  

2.1. Method of data analysis 

Descriptive analysis is then employed to gather data through interviews and literature reviews, which aid in 

understanding the problem and provide more significant insights. Analysis techniques enable us to categorize 

data more effectively into analytical and interpretive themes for presentation. This approach enables us to gain 

insight into real-world behaviors and organizational perceptions, thereby avoiding the creation of our typically 

bounded perceptions or an idealistic future. Finally, qualitative research is an inclusive methodological approach 

to determining what constitutes data. However, while this flexibility is a distinct strength, it also means that 

researchers must be aware that primary concerns, such as validity and reliability, cannot be guaranteed in the 

same way as they can with survey research or software-based inquiry. 

2.2. Key components of a robust cybersecurity strategy 

A comprehensive cybersecurity strategy is essential to a company's operational resilience. From enhancing 

business operations and fostering customer confidence to mitigating risks and creating a competitive edge, 
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cybersecurity protects firms from a myriad of disruptions and attacks. The demand for a robust and agile 

cybersecurity strategy has never been higher in a rapidly changing marketplace, with an increasing reliance on 

multiple interconnected technology platforms. Recent large-scale cyberattacks, along with the continued 

escalation of attacks on a company's core infrastructure and ethical business practices, have heightened the 

financial and reputational risks, drawing attention to board-level corporate governance issues [12]. 

On the other hand, the starting point in developing an effective cybersecurity strategy is for a company to 

acknowledge that no security solution is 100% secure and confront the new attack surface with clear goals and 

objectives in mind. The best security posture is achieved by implementing a holistic strategy with multiple layers 

of defense, requiring the commitment and vigilance of all stakeholders. The company must treat its cybersecurity 

posture as an enterprise-wide risk management challenge [13]. Senior management and the board of directors, 

with a comprehensive understanding of the company's risks and vulnerabilities, set the security strategy, allocate 

resources, foster an organizational culture that values security as a foundational principle, and determine the level 

of residual cybersecurity-related risk they are willing to accept. In corporate governance terms, the board of 

directors is responsible for setting the policies and standing as the final line of defense for overseeing the company's 

cybersecurity posture and ensuring fulfilment of the company's cybersecurity strategy. 

2.3. Risk assessment and management 

In the opinion of Ksibi, Jaidi, and Bouhoula, risk assessments and ongoing risk management are the foundation 

of any strong cybersecurity program [14]. However, companies must design and implement a dynamic approach 

to risk management that focuses on overall risk and the specific risks associated with particular assets and 

functions, prioritizing responses accordingly. However, they believe that the ability to change rapidly as 

emerging digital threats and potential vulnerabilities evolve is a critical part of ongoing risk management [15]. 

Although smaller companies are relatively newcomers to the digital marketplace, many already have a 

competitive advantage in transforming through complex digital infrastructure. When an attacker breaches such 

infrastructure, the potential risk is limited to the digital information necessary for the systems, not the loss of 

robust and valuable infrastructure. Such an approach mitigates the value of a successful attack. 

A constructive approach to risk management considers the external threat environment, recognizing that 

cybercriminals, political activists, and hostile nation-states are often best positioned to delay new capabilities 

and are highly adaptable in utilizing them. Initial targets in fast-changing environments may not be easy to 

distinguish, partly due to the complex interdependencies evident throughout digital platforms and in sectors 

where smaller companies compete with established ones [16]. Nevertheless, companies require a disciplined 

risk management strategy that evolves in tandem with systems and infrastructure, adapting to their changing 

needs. Hartung argued that this approach would filter out projects that are not heavily involved in InfoSec 

initiatives, leverage available budgets and personnel effectively, and regularly manage emerging risks. 

Corporate boards and executives across various business sectors should monitor, learn from, and leverage the 

commentary, processes, and outputs of their mature company peers. 

2.4. Technological solutions for cybersecurity 

Developments in technologies have made it easier to automate cybersecurity tasks. Machine learning, computer 

vision, and natural language processing help detect malware and analyze threats. The public domain also 

contains substantial software businesses can use to protect their cybersecurity. Furthermore, although hardware-

based security measures are costly, they can be a viable alternative for businesses involved in financial 

technology, cryptocurrency, and hardware production. The security challenges faced by AI developers are, in 

fact, self-imposed and driven by the need for competition. If they select the most efficient hardware available 

on the market, it is likely to be exposed to hackers ready to test its security privileges and capabilities. Apart 

from these tests, businesses also face an increased risk of security breaches as technology has become more 

vulnerable due to its increased connectivity [17]. Due to the highly interconnected nature of technological 

advancements in cybersecurity, new security measures are necessary to address increasingly sophisticated 

threats and frequently limited performance. Both chief executives and information security officers must realize 

that although advancing technologies optimize a company’s productive capacity, they come with substantial 

challenges to cybersecurity. Such misunderstandings can result in substantial information technology security 

breaches, leading to the business’s shutdown. Numerous measures can be adopted to overcome technological 

challenges, and businesses must keep pace with these developments. The interest is twofold: how industry and 

governments can support all those involved in today’s digital chain and how such processes can be automated 

securely. 
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2.5. Firewalls and intrusion detection systems 

Firewalls keep unauthorized users out of private networks while allowing authorized users access to network 

resources. Some firewalls operate at the packet level, examining each packet that attempts to pass through the 

firewall according to a set of user-defined rules. Other firewalls operate at the application level. These so-called 

proxy firewalls provide enhanced security by examining the contents of data packets for specific characteristics 

relevant to the application being used. The security of the proxy firewall is enabled because data destined for 

the network protected by the firewall does not travel across the firewall in the traditional sense. The firewall 

receives or sends data on behalf of the original destination and verifies it before forwarding [18]. 

Intrusion detection systems are used to detect the presence of an actor who may be attempting to compromise 

the confidentiality, integrity, or availability of a resource. An intrusion is defined as any action attempting to 

compromise a system. An intrusion detection system searches for signatures of intrusions. These separate rules 

define what will be called offensive traffic. Intrusion detection systems are sometimes supplemented or replaced 

by intrusion prevention systems [19]. They continued that an intrusion prevention system can detect malicious 

network traffic and respond somehow. For example, the intrusion prevention system may block traffic from a 

hostile source. A limitation of a signature-based security approach, in general, is that prior experience is required 

to identify an intrusion signature. If changes in patterns of intrusion occur, the response time of an intrusion 

detection system might be delayed. 

2.6. Human factors in cybersecurity 

Whilst technology can boost what we do in cybersecurity, it should not be forgotten that behind all this IT 

equipment are the humans using and operating it. Addressing cybersecurity challenges requires a focus on 

human factors and end-user perspectives. There are highly skilled staff in workplaces who are likely to have 

better cybersecurity knowledge than general employees. They may also have roles and responsibilities that 

prescribe greater use of security behaviors. 

Our insights reject overly simplistic panaceas about improving the state of individuals that abound in public 

policy and the cybersecurity literature, replacing them with a focus on organizations. These insights may be 

used to inform practice and guide future research in cybersecurity. In what follows, we first review the literature 

on cyber resilience before identifying existing knowledge gaps. We then present a research agenda to revisit the 

question: What must HRM do to achieve sustainable employee-driven cybersecurity capability? Considering 

this, Stowe and Nambiar opined that employee-driven cybersecurity capability is supported and reinforced by 

an HRM approach that takes account of these human dynamics, and we provide a strategic framework towards 

this end [20]. It aims to provide a means for organizations to lean forward, be assertive, and have their strategies 

and policies responsive to the dynamic changes that occur over time, including those related to employees and 

the workplace. 

Considering this, Gorodianska opined that cyberattacks can lead to significant losses, fines, loss of customer 

and supplier trust, and other negative consequences that can destroy a business. Business owners should be 

aware of these threats and pay due attention to implementing a cybersecurity strategy and policy, as well as 

renewable economic resources, which requires predictive analysis [21]. The interaction between a person, as a 

key component of the enterprise's economic resource management system, and information and communication 

technologies requires planning measures to renew professional human competencies and overcome cyber 

threats, thereby strengthening business in the conditions of digitalization. 

It is time for HRM to take the lead at the intersection of human resources and challenges in the digital age. Thus, 

just as there is a need to rethink overall HRM policies and strategies, it is also necessary to gain insights into how 

employees respond individually and collectively to security processes and cyber challenges, enabling compliance 

levels to be effectively monitored. The strategic roadmap we present can lead to a sustained employee-driven 

cybersecurity capability, a core area of concern in every organization that is more responsive to the digital age's 

challenges. 

2.6.1. Employee training and awareness programs 

Employee training and awareness are essential to any cybersecurity program, bolstering security measures. 

People in a company's workforce, from the board of directors to the sales staff, play a vital role in the security 

chain. For this reason, their knowledge and awareness of security issues is a company-wide concern. Training 

should be business-specific, with employees receiving essential information security instructions, familiarizing 

themselves with procedures in the event of a security incident, and being aware of their responsibilities in a 
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privacy-sensitive environment. This includes regular security-related reminders, emails, events, and 

encouragement to report incidents. The emphasis on employee awareness is to help ensure that security breaches 

originating within the sizable employee population are prevented wherever possible [22]. 

Employee training and awareness programs should not be a one-time effort. It is generally agreed that the 

existing paradigms on which security awareness programs are based either do not make intense enough demands 

or are inadequate in their own right. The perception of the importance of a security role among employees must 

be maintained through regular promotions of achievements, and the implications of significant events, such as 

data theft losses, must be emphasized. Security responsibilities, including who is responsible for them, are not 

always clear, and an ongoing review of the awareness training program will clarify these issues for staff. The 

consequences of different security risks for businesses must be understood at both a departmental and overall 

level, particularly in terms of how they may affect internal politics [23]. 

2.7. Regulatory compliance and cybersecurity 

The legal and regulatory frameworks provide the foundation and guardians for the integrity of the sector and 

customer protection, ensuring that the deployment of digital services is fit for its purpose. Governments issue 

mandates for businesses to comply with so that the cybersecurity governance model begins at the organization’s 

highest level. The challenge that organizations face involves ensuring that the compliance model is well articulated 

and integrates both governance and implementation processes that are purpose-built to protect the assets of the 

organization from executives to the customers, ultimately dampening the risks facing an organization, whether 

they are operational risks against the backdrop of the boardroom or the operational environment within the 

infrastructure tier. Melaku continued arguing that compliance with regulations is a key driver for many companies 

when they decide to invest in cybersecurity. Yet, for many, it can be seen as a box-ticking exercise [24]. 

Compliance with secrecy can be mandated by either regulators or individual audit firms. In some industries, 

individual risk managers implement complex privacy management policies, often falling short of rigor and 

severely lacking in addressing some significant compliance issues. By focusing on compliance over business 

priorities in these new areas, firms tend to view these security capabilities as a necessary cost, with no inherent 

need for improved efficiency or revenue generation that benefits customers. 

2.7.1. GDPR and other data protection regulations 

So, what about meeting international privacy standards such as those outlined in the General Data Protection 

Regulation or the numerous other regional, national, and industry regulations? Despite the evolving and growing 

nature of these regulations, they often complement each other, allowing firms to standardize their privacy 

compliance practices across vast geographies. Internally, this is beneficial as it enables the discovery of hidden 

standard policies and the removal of redundant ones. There is significant redundancy in the number of privacy 

and other security documents in the policy. However, taking this advantage overlooks any legal differences 

between various regulatory statements – this, after all, would seem to be in direct contrast with the legislation's 

letter and spirit. Accepting the suggestion for a lowest common denominator approach to compliance at face 

value seems unrealistic. Good cybersecurity policy should be driven by what is legally required of individuals 

rather than what the most cost-effective option dictates. 

Beyond meeting regulatory needs, Tkachuk et al. believe that information assurance is about ensuring the 

appropriate level of confidentiality, integrity, and availability of information used in the context of the risks 

posed by the misuse of this information [25]. An essential part of an organization’s understanding of the risks 

is identifying the applicable regulations – the fundamental lynchpin of compliance. But it’s not just about 

meeting legal obligations. Compliance ensures the legality of business operations and facilitates clearly defined 

business operations  

2.8. Incident response and business continuity planning 

A coherent and well-articulated cybersecurity incident response plan is like a life vest on troubled waters for an 

organization. It provides clear directions on who to contact, what to contain, what to restore, and how to recover 

during a data emergency. This is especially important during a 'typical' business incident or a major national 

emergency. Lightweight, well-understood, and familiar with response protocols work far better than highly 

detailed plans and procedures where every scenario is meticulously scripted and carefully managed. Incident 

response plans and tabletop exercises are essential components of an organization’s overall business 

resilience [26]. 
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Big data and the ability to rapidly analyze and respond to cyber threats significantly improve an organization’s 

ability to predict, prevent, detect, and respond to cyber incidents. By closely watching an organization’s 

networks and paying close attention to network traffic, an organization can pre-empt and detect internal and 

external cyberattacks. It is no longer a question of whether a cybersecurity event will occur but of when that 

call will come, for indeed, it will. Organizations must become situationally aware to quickly detect and respond 

to these incidents or risk serious harm and loss. Awareness is now achieved through the increased use of 

products such as NetFlow, authentication logs, audit logs, firewalls, and Intrusion Detection Systems. 

Organizations must also conduct drills and exercises that include cyber events to better prepare for potential 

cyber incidents. These activities will help strengthen overall cybersecurity [27]. 

2.8.1. Developing an incident response plan 

Staves et al. argued that time is critical when data are compromised, or a system fails irrevocably or goes 

down [28]. Establishing an incident management team and equipping them with the necessary knowledge and 

skills to respond decisively to incidents is a key element of cybersecurity resilience. The typical components of 

an incident response team are the legal representative, information security manager, public relations manager, 

customer service manager, data privacy manager, and potentially other stakeholder teams. When an incident 

threatens data, a network, a system, or an application, a series of activities should be taken. For example, define 

an incident response policy's who, what, and why. The team and its responsibilities should do this by defining 

an incident, i.e., what qualifies as an incident and who communicates cyber incident awareness knowledge to 

different departments or business units. 

This is typically the security operations center if the company has it. After that, identify and assess the 

compliance and threats and how they can be seen and characterized. Finally, the action steps should be defined 

to increase knowledge of the contact points in the event of an unusual occurrence and to outline the measures 

that should be taken to protect internal or external confidentiality. Finally, this is the last step that should be 

taken, including the definition and frequency of response tests, such as tabletop exercises that cover testing, for 

example, antivirus systems, firewalls, and system access control compliance. 

2.9. Integration of cybersecurity into a business strategy 

The cybersecurity function cannot be the company’s only bearer of cybersecurity. Businesses need to recognize 

it as a business imperative, and there is a need for the right culture throughout the broader business organization 

and the entire ecosystem to have proper cybersecurity in place. This requires raising awareness of the importance 

of cybersecurity at the board level, steering the cyber strategy in combination with expertise and coordinated 

action to enhance cybersecurity and incident response capabilities at every level within the organization, as well 

as with its suppliers, customers, and partners. Only if the message is reinforced throughout the company and 

the organization’s ecosystem, from the business strategy shaping, leadership, and talent nurturing down to the 

execution level, together with attention to technological or process improvements, will businesses truly 

safeguard and be in firm control of this trinity: “People-Process-Technology” [29]. 

Arroyabe et al. also argued that many businesses do not consider security a key intermediate objective to align 

with overall corporate success [30]. Only companies in the energy and power sector seemingly recognize the 

critical importance of security to business turnover, the value of reputational protection, and the sustainable 

contributions that security can bring to their operational success. Other sectors appear to see security mainly as 

an obligation, the costs of which need to be limited or minimized. 

To mainstream the perception of cybersecurity as a business differentiator, companies need to understand better 

the risks posed by cybersecurity vulnerabilities and consider them as significant financial exposures. The impact 

of share price and reputation does get the board's attention more directly, as the business sees them as an 

integrated objective. In contrast, brand and intellectual property are perceived as growth factors. Companies 

have already considered the impact of not having access to the brand, the intellectual property, or the identity 

used to share an asset. More and more customers are increasingly expecting companies to take active steps to 

protect their brand and information security, and they are voting with their feet accordingly. It is not just a big 

company issue; 50% of European SMEs expect it will be a matter of time before they face cybercrime. 

2.9.1. Aligning cybersecurity with organizational goals 

Corporate leadership and information security leaders must share business objectives to maintain alignment 

between business and information security programs. One way to establish this shared vision is through clear 

communication and an understanding of corporate goals. One approach is for corporate leadership to establish 



 PEN Vol. 13, No. 1, April 2025, pp.263-280 

270 

strategic goals and for business leaders to establish performance objectives and critical success factors for 

individuals, business operating units, or the corporation. Security should create an annual plan with performance 

goals aligned with these performance objectives and success factors. Identifying and strengthening alignment 

at the appropriate organizational boundary levels enables the identification of cybersecurity requirements for 

people, processes, technology, and governance, which can support a business [31]. 

Maintaining core capabilities by managing cybersecurity risks, losses, and responses associated with 

cybersecurity failures should be a consistent and necessary measure to achieve key business success factors. 

Risk management is fundamentally about understanding business-threatened outcomes and related business 

success factors. A formal, universal, and consistent framework is necessary to build the highest level of 

leadership's risk management knowledge, understanding, and skills. It must be designed to support strategic 

thinking and release the intimate knowledge of the business operations in multiple contexts. Sensible convergence 

of business and risk management disciplines will provide the means for certifying relevant business outcomes and 

a practical, well-defined risk management strategy that fosters the successful ongoing performance of the 

business [32]. 

3. Results and discussion 

3.1. SWOT analysis of cybersecurity in business 

Businesses require appropriate cybersecurity advice, training, and expert guidance on methodologies for 

maximizing effectiveness and optimizing costs associated with creating and maintaining cybersecurity 

resilience. Security tools and techniques must complement the business's needs and the organization’s 

technology to be effective. IT risk, device, and data protection are imperative. Balancing the business's exposure 

to cybersecurity data breaches is critically essential. Non-functional behavioral compliance solutions educate 

employees and minimize exposure to phishing scams, cybersecurity failures, and cybersecurity attacks 

exploiting network and server vulnerabilities. Data breaches and cybersecurity issues may be managed and 

resolved proactively or reactively [33]. They believe cybersecurity exists to protect the business's enterprise 

data integrity, availability, and confidentiality. Technology is essential for protection and dramatically benefits 

from administrative security policies that support IT technology. Threats that exploit vulnerabilities are constant 

and inherent in any computer network's privacy and security, affecting communication for data. This poses a 

challenge to the progression of security constraints as data protection evolves and is effectively maintained 

against cybersecurity risks with a conservative margin. 

3.2. Strengths: current cybersecurity capabilities 

Across the modern digital economy, business strategies combine with technologies to produce ambitious 

commercial outcomes that deliver value to consumers and prosperity to investors and communities. The CEO-

driven enterprise strategy focuses on robust financial performance and includes an expanded commitment to 

cybersecurity. Business leaders recognize the value at stake in protecting valuable digital assets, ensuring 

enterprise operations continuity, and demonstrating responsibility for protecting consumer privacy and 

interactions. The principles broadly accept that cybersecurity requires performance and maturity levels that are 

managed, measured, and scaled to foster business growth and maintain consumer trust. 

An industry-driven discipline has evolved to manage threat landscapes and deliver robust and effective 

cybersecurity tools integrated into business operating environments. Cybersecurity stakeholders have formed 

an industry constituency of organizations, large and small, producing a portfolio of cybersecurity tools and 

practices suitable for various specialties, scales, and service levels. Whether a large enterprise, a regional service 

provider, or a small commercial enterprise, capable cybersecurity protection is available through options 

centered on a mix of in-house or outsourced tools and talent. Our healthcare organizations, operating with 

awareness of the value of their data, patients, and services, have strengthened their relative cybersecurity 

postures. As critical stakeholders in the healthcare business ecosystem, so have its myriad service providers, 

including insurance companies, pharmaceutical developers, and medical device manufacturers. Similar histories 

of successful and mature cybersecurity protections can be cited for other industry sectors. 

3.3. Weakness: vulnerabilities and gaps in security 

A critical point in common with the cases above is the weakness of current ICT systems against cybercrime. 

Business organizations are at risk if they neglect these facts. The number of types of digital information that is 

available has also increased. One crucial point is that new types of information serve as better collaboration 
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tools and are an increasingly important part of today’s world. Organizations need to be repositories of 

knowledge and packets of intelligence about things needed for success. 

Legitimate businesses have a legitimate need to collaborate. Illegal organizations also have a similar need to 

evade detection. The forensic readiness of an organization’s information systems is vital in determining who 

gets apprehended and convicted, who effectively works together, and which organization is effectively protected 

against cybercrime. These are significant weaknesses in current systems. 

A key point is that we only know the value of current gaps and weak points because attackers are aware of them. 

These are the logical results of attackers knowing our systems better than administrators. However, a system is 

poorly designed if the only way to identify gaps is by observing who gains access, regardless of protocol. If 

nobody can spot the gaps, that’s good from the attackers' perspective. If we can’t spot the gaps, we can’t 

understand how an organization has been attacked. 

Organizational readiness is a key point that determines many aspects of organizational success. This might be 

related to the competitive advantage angle. Another way attackers gain access is by identifying a system that is 

already failing and then leveraging the success of legitimate requests by masquerading. 

3.4. Opportunities: emerging technologies and best practices 

Network connections must be well-protected and resilient, so organizations across sectors and industries can 

continue operations in an emergency. Employees must have alternatives in terms of technology that can be used 

to connect networks and securely perform tasks when physical barriers prevent them from full access. 

These technologies and processes include advanced remote capabilities, zero-trust architecture, secure access 

service edge, cloud-distributed denial-of-service protection, software-defined perimeters, network virtual 

appliances, access control measures, service meshes, and key-driven multi-factor authentication. Entities could 

protect the high availability and functionality of protected cloud services by leveraging various remote cloud-

based managed security services. These can help combat typical cyber threats and provide a direct path back 

for businesses that an incident has endangered. 

Cybersecurity professionals can differentiate between security and resilience by thinking of resilience as a 

martial arts opponent rather than a brick wall; instead of simply trying to stop what is coming at us, resilience 

requires us to absorb the hit and continue. In the digital age, lessons learned about cybersecurity and resilience 

underscore the importance of adopting a proactive, risk-based approach to securing networks and information. 

These measures include strengthening relationships between the public and private sectors, supporting federal 

workforce development, integrating advanced technologies, utilizing service mesh security, and creating 

opportunities to enhance innovation and resilience while simultaneously adding value and avoiding redundancy 

[34]. Cyber threats appear to be in constant flux. As technology evolves in scope and character, systemic cyber 

vulnerabilities grow and merge, eliminating all risks and ensuring absolute security is unattainable. 

3.5. Threats: rising cybercrime and regulatory challenges 

In this digitally driven economy, cybersecurity issues have taken on boardroom importance. For many 

companies, their data is the most valuable asset and ensuring that their systems are as secure as possible is a 

crucial part of their business strategy. As IT continues to evolve and we see an increasing number of 

computerized devices and applications, the risk of cybercrime also rises [35]. 

Very few companies today have been hit by an IT security breach, including companies with the best security 

systems and strategies. Small businesses are more vulnerable to their size compared to larger companies. What 

risk do IT security issues represent? And what can be done to minimize problems and damage? The following 

is a collection of thoughts on relevant market factors, associated statistics [36] regarding the size and cost of the 

problem, and some brief best practice industry suggestions. 

The Internet is a whole of hackers. Networks are often under attack; sometimes, you cannot feel secure in your 

home. Today, most business concerns revolve around keeping their networks secure. Risks associated with 

security breaches make Internet and computer security an industry growing due to the sheer need for security 

and a desire to survive hacking attempts. Internet security is the protection associated with computer security, 

computer networks, and the information and data stored and transmitted. 

A variety of technologies exist to protect these assets. Many steps can be taken to protect company data; 

unfortunately, no protection can ever be 100% effective. Companies must be aware of the risks to their business 
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from external and internal threats, mainly when numerous cybercriminals target them. For companies providing 

security services, the 'outrage factor' can often be the main engine for promoting the importance of their services. 

On the other hand, the procurement and responsiveness of companies towards the purchase of security software 

also involve several subsequent market factors, which are uniquely illustrated in a simple model (Figure 1). 

 

Figure 1. Cyber Threats 

Source: from the cyber magazine highlights reports, 2025 

This bar chart illustrates the frequency of various cyber threats that businesses encounter. This pie chart (Figure 

2) shows the distribution of common cybersecurity vulnerabilities in organizations. 

 

Figure 2. Common vulnerabilities 

Source: Bitdefender report 2024, accessed February 21st, 2025 

3.6. Strategies to leverage strengths in cybersecurity 

Some strategies enable a strengthening of a company's cybersecurity intelligence work. Indeed, most companies 

today are becoming aware that their ability to respond promptly and efficiently to security threats is one of the 

most valuable aspects of their cybersecurity program. However, traditional vulnerability assessment methods 

can no longer detect the sophisticated and stealthy advanced persistent threats that lurk within the enterprise 

network and connect with the necessary information. This type of internal network attack has become 

increasingly targeted and difficult to locate; therefore, it is necessary to conduct cyber-intelligence operations 

to obtain accurate visibility of the company's cybersecurity status. The cyber-intelligence capability an 

organization acquires is measured by the degree of correlation of diverse types of data it produces, such as 

security information and event management outputs, network and host behavior analysis data, and static and 

dynamic malware analysis. It also includes reports of targeted attacks for forensic and network behavior 
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analysis, as well as strategic threat intelligence, among other types of data [37]. The number of tools required 

to gather sufficient information about security attacks can be overwhelming. Hence, we propose a series of 

strategies to implement before implementing specific intelligence tools. In the first step, clear definitions and 

standards must be produced to set measurable goals that can be followed and implemented during the migration 

process. This is indeed a must-have, given that correctly measuring the quality of a cyber-intelligence operation 

is a necessary step and a helpful guide in planning development and resource allocation. Hence, well-defined 

metrics are needed to indicate the security posture, time, and resources required to transition to a state-of-the-

art security model implementation. The human factor needs a behavior change, and its effectiveness should be 

measured and tracked. The remaining intelligence capability requirements are associated with more specific 

optimization strategies, summarized next [38]. 

3.7. Implementing robust security infrastructure 

Employees at the perimeter require access to applications and services housed in the private or hybrid cloud. 

Access must also be provided to frequently mobile employees, who may not be located securely in a business 

central or branch office. A robust security infrastructure, utilizing leading technologies from security vendors that 

continuously invest in their security platforms, will provide the most effective protection against the myriad of 

cyber threats faced by security teams and end users today. Technologies such as firewalls, web application 

firewalls, and secure web gateways can be hosted within the private network to protect against the increasing 

volume of web-based threats driven by the growth of public cloud services. Additional security technologies are 

needed at the perimeter to protect against threats such as Trojans and bots that web security technologies typically 

will not detect [39]. Endpoint security policies and mobile device management solutions will be utilized to protect 

both managed and unmanaged devices, enforcing security policies to mitigate the risk of data breaches. Businesses 

should invest in the people, security technologies, and processes needed today while also planning and investing 

in future security strategies. These strategies will provide optimal protection by integrating software and hardware 

capabilities with the continually evolving security platforms of leading security vendors. Faced with relentless 

attacks and data breaches causing a multitude of usually maverick and financially driven criminal activities, it is 

no longer a choice to protect and defend; it is a necessity for businesses to remain strong and resilient within the 

digital global marketplace of today and the continually evolving global digital economy of the future [40]. 

3.8. Enhancing data encryption and access controls 

To Reddy and Ravindranath, securing data has become increasingly crucial due to the rise in cyberattacks and 

the growing volume of data generated daily [41]. Many business organizations encrypt data stored on the 

internet. However, not many consider implementing another level of encryption for their internal transmissions. 

Business organizations should encrypt data both at rest and in motion. When internal communications are stored 

in an encrypted format, any potential unauthorized party that may compromise data by leaving a device or 

attempting to decrypt the already encrypted data cannot make sense of it [42]. Data access should be controlled 

by setting user permissions to limit data exposure. As some users may not be aware of the data security protocols 

or understand how these protocols protect them, implementing automated access controls to deny access to files 

stored in local folders, shared folders on company networks, or collaboration sites is recommended. 

Furthermore, artificial intelligence or analytics for data use should also be applied to alert the IT department to 

any unusual changes made on the company network, allowing for immediate investigation [43]. 

3.9. Developing proactive threat intelligence and monitoring 

Companies operate in a dynamic environment with cyber risks in today's interconnected business landscape. 

The rapidly evolving digital world is witnessing an increase in cyberattacks and threats posed by emerging 

technologies. Current cyberspace security efforts often rely on reactive responses or lack the coordination, 

agility, and collaboration necessary to mitigate threats effectively. Many existing strategies neither address the 

growing vulnerability of businesses to digital exploitation nor are they commensurate with emerging 

technologies and digital transformation. This deficiency could render redundant innovative digital solutions that 



 PEN Vol. 13, No. 1, April 2025, pp.263-280 

274 

are yet to realize their potential, such as driverless operation and user-delivered instant transport. Chen et al. 

believe that building cybersecurity into all stages of system and software development, relying on artificial 

intelligence and machine learning, using cloud technology, implementing the Zero Trust Model, as well as 

monitoring 24 hours a day, seven days a week, can help companies transform reactive defenses into proactive 

protections [44]. This proactive approach pays off better by reducing maintenance overheads and increasing 

customer loyalty. Moreover, combining digital tools with expert knowledge to gather, analyze, and distribute 

cyber threat intelligence helps understand companies' risks, allowing for more informed strategic decisions. 

Efficient emergency planning is now in the hands of top management, whether agreed upon or shared with an 

appropriate department. Cybersecurity must be elevated to a strategic level to enable everyone familiar with it 

to leverage it to its fullest, ensuring resilience for the company during the era of digital disruption. This explored 

the potential of various initiatives, with valuable lessons for developing a supportive cybersecurity strategy 

perspective. A collaborative environment can help companies implement resilient security systems by assigning 

different stakeholders roles in implementing and monitoring these activities. 

3.10. Key strategies to choose to overcome weakness 

This paper argues that the strategies we recommend for strengthening cybersecurity and achieving business 

resilience are: 

1. Identification of essential functions: Defining and identifying the essential functions and activities 

required to enable trade, as well as those essential for enterprise renewal purposes. 

2. Prioritized delivery of products and services: prioritized delivery of essential products and services 

through the continued operation of key IT systems. 

3. Adaptable, resilient, and sustainable: use adaptable, resilient, and sustainable security strategies 

integrated into multi-disciplinary plans. 

3.11. Comparison with similar studies 

Table 1 provides a detailed comparison of the manuscript titled "Strategies to Strengthen Cybersecurity for 

Business Resilience in the Digital Age" with studies conducted in cybersecurity. 

Table 1. Comparison of findings with previous studies 

Aspect 
Manuscript Results Relevant 

Studies 

Comparison and Validation 

Cybersecurity 

Importance 

Highlights the importance of 

cybersecurity in ensuring 

business resilience, particularly 

in today's digital landscape. 

[1], [3], 

[10] 

The manuscript aligns with these studies, 

which emphasize the importance of 

cybersecurity for business continuity and 

growth. 

Digital 

Transformatio

n Impact 

Highlights the opportunities and 

cybersecurity risks associated 

with digital transformation. 

[8], [30] The manuscript supports the finding that, 

although the benefits of digital 

transformation are well-documented, their 

realization demands solid cybersecurity 

countermeasures to mitigate potential 

risks. 

Human Factors 

in 

Cybersecurity 

It emphasizes the importance of 

human factors and the need for 

employee training and awareness 

programs. 

[21], 

[47] 

The manuscript supports these studies and 

highlights the critical role of human 

behavior and education in cybersecurity 

approaches. 
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Aspect 
Manuscript Results Relevant 

Studies 

Comparison and Validation 

Regulatory 

Compliance 

Emphasizes the crucial need for 

GDPR and other data protection 

legislation compliance. 

[29], 

[32] 

The manuscript echoes these studies, 

providing details on how compliance is 

vital to the governance of cybersecurity. 

Technological 

Solutions 

Recommends machine learning, 

firewalls, intrusion detection 

systems, and other state-of-the-

art technologies. 

[5], [19] The manuscript supports and promotes 

the integration of advanced technologies 

into cybersecurity. 

Incident 

Response 

Planning 

Stress on incident response and 

well-documented business 

continuity planning. 

[28], 

[27] 

This manuscript aligns with these works 

on the pivotal role of preparedness and 

response planning within the 

cybersecurity field. 

The importance of cybersecurity in enhancing business resilience is well supported in the literature, as seen in 

the manuscript. Studies by A. Kanaan et al. [1] and S. Saeed [3] also review the literature related to secure E-

business operations and continuous operation in the face of digital threats. The statement in the manuscript that 

digital transformation presents significant opportunities but also poses unique cybersecurity risks is supported 

by the work of I. Yanenkova and V. Nedelko [7] as well as S. Abdelkader et al. [39]. Such consensus underscores 

how vital it is for businesses to take cybersecurity into their own hands through a strategic approach to their 

digital transformation plans. The manuscript provides valuable insights into the importance of human factors in 

cybersecurity, highlighting the significance of employee training and awareness initiatives, as supported by the 

studies conducted by J. Stowe and R. Nambiar [20]. The studies further demonstrate that human behavior and 

training are foundational aspects of any solid cybersecurity approach. The manuscript focuses on data regulatory 

compliance, particularly regarding the GDPR, aligning with the findings of H. M. Melaku [24] and 

S. Tkachuk et al. [25]. Every organization must have cybersecurity governance aligned with relevant regulatory 

frameworks. Support for the manuscript's suggestion of utilizing advanced technologies, such as machine 

learning, firewalls, and intrusion detection systems, as mentioned by M. A. H. Radhi [5] and H. Attou et al. [19]. 

This suggests that advanced technologies need to be incorporated for improved cyber defense, as indicated by 

our studies. A. Staves et al. support the manuscript's emphasis on a well-defined incident response plan and 

business continuity planning [28]. This alignment further underscores the importance of planning and 

preparedness in effectively addressing cybersecurity incidents. Moreover, the study's top-level SWOT analysis 

may not be able to convey the nuanced details of cybersecurity issues and areas of potential. Further research 

may identify more granular and industry-based analyses with the potential for implementing actionable steps. 

Additionally, the more generalist nature of the manuscript may fail to meet some of the specific cybersecurity 

requirements within different sectors, such as healthcare or finance, which operate under their own regulatory 

and operational environments. Future work should explore more focused recommendations that consider 

industry-specific cybersecurity challenges and responses. Limited types of studies, such as longitudinal studies, 

can also help evaluate the long-term impact of cybersecurity strategies on business sustainability and resilience, 

providing insights into the effectiveness of various approaches over time. 

Comparing the results of the manuscript with the existing and relevant studies, a firm agreement was observed 

in areas such as the need for cybersecurity, the impact of digital transformation on cybersecurity needs, the role 

and importance of human factors, and regulatory compliance. These results demonstrate the manuscript's 

accuracy and relevance to the current cybersecurity landscape. Yet, future research directions can be further 

improved to identify quantitative validations, industry-specific analyses, or longitudinal studies that will both 

strengthen the study's impact and provide actionable insights for business managers and policymakers. 
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3.12. Limitations of the study 

The current research has some limitations. They are related to several aspects: 

• Qualitative Nature of this research can restrict the generalizability of the results. Although qualitative 

methods can yield in-depth insights, they may not accurately reflect the extent of the cybersecurity 

problem in various sectors. 

• Weakness of the concept is that Descriptive Analysis is used and this is not able to give a strong statistics 

validation. The conclusions of the current study would have been strengthened with more quantitative 

data. 

• SWOT Analysis: while the SWOT includes a high-level overview of cybersecurity elements, it might 

fail to encompass the nuanced complexities of relating challenges and opportunities. 

• Sector-specific findings: the research might not adequately account for the varied cybersecurity 

challenges faced by different sectors, including healthcare or finance, that have varying regulatory and 

operational frameworks. 

3.13. Future research directions 

Several directions are suggested by authors for future research. Firstly, quantitative studies could be conducted 

to validate and substantiate the findings with statistical evidence regarding the impact of cybersecurity measures 

on business resilience. The authors recommend analyzing industry-focused studies and examining 

cybersecurity issues related to various sectors, providing more contextual solutions. Perform longitudinal 

studies to analyze the enduring impact of cybersecurity strategies on sustainable and resilient businesses. 

Discuss the potential of new technologies, such as artificial intelligence [45], quantum computing, data 

processing with machine vision [46], blockchain, and biomedical engineering [47], in improving cybersecurity 

during data analysis and transfer. Regarding international comparisons, the authors plan to explore global 

cybersecurity practices and their effectiveness across various countries and regions to identify best practices 

and areas for improvement. 

4. Conclusions 

In conclusion, this paper highlights the importance of cybersecurity to business resilience, traces the trends of 

digital technology adoption, and discusses how these trends will increase business dependence on cyber systems 

[48]. It introduced the significant causes of cybersecurity vulnerability and the business drivers and motivators 

for cybersecurity [49]. Today, it is not just organizations that need their information to conduct business with 

others; it is also suppliers, dealers, shipping companies, banks, and investors [50]. Concerned with information 

security managers who wish to enhance their organization’s security commitment need to be able to contribute 

evidence of business benefits to this debate. Because an organization’s influence and impact on its employees 

are critical factors in determining commitment, its corporate culture has a significant influence. Socio-cognitive 

models that draw upon psychological theories, such as the Theory of Planned Behavior, which emphasizes the 

importance of attitudes, social norms, and perceived control, have gained recognition for explaining and 

predicting behavioral intentions within the technology adoption domain [51]. The following recommendations 

are presented in this paper. Assign ownership of cybersecurity: the organization should have the right person 

managing the cybersecurity of the company's cyber systems. The CSO should have a seat at the board level and 

participate in regular risk management meetings [52]. Employing a CSO can increase perceived risk ownership, 

leading to more assertive risk-reducing behavior. Given the diverse nature of security applications, such a 

holistic view and coordination of security incidents across different security bodies are crucial. This would 

imply close collaboration between the government and local law enforcement agencies. Governance, culture, 

and enforcement: empirical evidence indicates that organizational factors are among the primary causes of most 

security breaches. A cultural approach represents a more effective way to manage insider threats according to 
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practical implications. Physical and environmental control within the organization plays a vital role in 

preventing insider threats by effectively implementing technological mechanisms [53]. 
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