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Abstract - Globalization has put SCM at high risk of cybersecurity, which undermines the operations and security of information. 

The present paper explores various facets of cybersecurity risks associated with SCM such as the issues related to the supplier’s 

network, lack of strong encryption policies, and the surge of hi-tech cyber threats. We review academic literature, present 

methodologies of risk identification, risk management measures and also focus on examples of SC attacks that demonstrate supply 

chain risks impacts in actual scenarios. A suggested causal analysis plan covers cybersecurity threats and utilizes the application 

of technological tools like the blockchain, machine learning, and zero-trust architecture. Last of all, we touch on the need to 

promote the culture of cybersecurity on all actors involved. 
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1. Introduction 
1.1. Importance of Supply Chain Management 

Supply Chain Management (SCM) is an essential business function that deals with the administration of the efficient flow of 
products, services, information and capital through many intermediaries within a supply chain. Suppliers’ sources include the 

procurement of raw materials, production process, inventory control, final product distribution to customers, and delivery. [1-4] 

Supply chain management is one of the key components of any organization because it determines how efficiently products and 

services get to the end-users.  

Below are six key subheadings that elaborate on the importance of SCM: 

 
Fig 1. Importance of Supply Chain Management 
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 Cost Efficiency and Optimization: Another focal area regarding the strategies of SCM is to minimize operational 

expenses. Therefore, optimal procurement, production and distribution operations can help businesses minimise waste and 

costs while improving operations and production. Most notably, supply chain management helps organizations take 

advantage of buying, appropriation, inventory holding, and transportation costs since it provides economies of scale. If, 

for instance, firms adopt low-cost strategies, including time stocks, they will be in a proper position to meet their 
customer’s demands without having to stock unnecessary items that will cost them much money and take up much of their 

space a factor that is likely to boost its profitability as well as sale prices. 

 Customer Satisfaction and Service Delivery: Customer satisfaction is a key factor in today’s highly competitive market, 

and SCM is important to fulfilling customer expectations. Effective supply chain management aims to deliver products 

and services in the shortest time possible, which means that lead times are cut and the availability of goods is increased. 

Holding efficient stock records, proper routing strategies, and real-time tracking through information technology helps to 

improve the service delivery that was manifested by delivering the order to the customers at the right time. Another 

advantage of SCM is that it allows firms to respond effectively to customer needs by quickly changing their strategies, 

resulting in improved demand and preference. 

 Risk Mitigation and Resilience: Many risks can affect the supply chains, such as natural disasters, political instabilities, 

economic fluctuations and cyber risks. Thus, when picking up the opportunities and threats of a specific SCM approach, 
possible risks, corresponding contingency plans, and ideas for flexible strategies must be identified. A flexible supply 

chain may run uninterrupted and relatively efficient even in the face of external disturbances, meaning it will deliver its 

products in the shortest time possible. It shows that handling suppliers, developing safety stock, and implementing disaster 

recovery plans help reduce disruption risks affecting supply and supporting organizational sustainability. 

 Global Reach and Competitive Advantage: Today, SCM is necessary for companies that seek to function 

internationally, as globalization has broadened supply chains. A fully incorporated supply chain allows organizations to 

acquire global resources from leading suppliers, take advantage of cheap production costs, and reach a wider market. This 

approach lets companies achieve higher competitiveness through lower costs of goods, access to locally unavailable 

materials, or increased differentiation of their products. SCM also assists companies in managing regulatory difficulties 

regarding international standards, customs, and import/export laws. 

 Innovation and Product Development: This paper elucidates that effective SCM ensures the provision of real-time 

information between various stages in production so that businesses can embrace the development of new products. 
Closely linking with suppliers and manufacturers, the company gets access to current materials, technologies, and 

production methods that result in the development of new products. Further still, SCM enables the organization to respond 

to the dynamic market and customer needs and demands by adapting the production plans or plans for goods to reflect 

new changes. The supply chain innovation strategy can provide a company with excellent market coverage and make its 

products stand out among similar products of other players in the field. 

 Sustainability and Environmental Impact: Therefore, with increasing concerns over environmental factors and 

changing customer preferences, SCM has a critical responsibility to enhance environmentally sustainable systems. ZF 

explicitly uses the term triple bottom line and aims to minimize companies' carbon footprint through efficient transport 

routing, reduced packaging, and sustainable purchasing. Besides compliance with rules and regulations, green supply 

chain practices like energy-efficient manufacturing, recycling, and waste minimization contribute to the company’s CSR 

goals. This paper establishes that sustainable sourcing enhances organizational image and consumer appeal and reduces 
long-term business social costs on the environment. 

 
1.2. Cybersecurity Challenges in SCM 

Cybersecurity threats affecting SCM have evolved and escalated to high levels, posing immense dangers to organizations’ 

operations. Due to the increased globalization of operations, supply chains have become long and vulnerable, third parties are 

involved in crucial operations, and all these factors create many opportunities for attackers. A tough question is the issue of piracy, 

where hackers may break into an organization’s system to steal a valuable product design, research, a unique process or a trade 

secret, thus creating an unfavorable position for the organization.  

 

Piracy of materials can significantly harm a business, both in contemporary competitive share and in further potential for 

expansion. Another of the most significant cybersecurity threats is operational disruption due to multiple cyberattacks like 

ransomware. In ransomware attacks, threat actors lock an organization’s important data to ensure they make a payment for the 
decrypting key. These attacks can stop business processes, slow down the shipment of products, and paralyse customer support 

services.  
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Ransomware attacks threaten to cost the victim an upfront amount of lost productivity, and the demanded ransom engenders 

long-term image and credibility damage. [5,6] Cybersecurity risks include another form of attack known as phishing attacks in 

SCM. In phishing, hackers lure employees or supply chain partners into releasing confidential information, including user names, 

passwords, or monetary information. In other cases, the attacker disguises or mimics legal entities or people to achieve the goal, 

obtain access to internal systems, or control the transactions’ flow for illicit ends. 

 
One of the significant issues with using phishing in supply chains is that it often operates on the employees of the companies 

involved, contractors, or even suppliers rather than the technology and addresses social engineering factors. Moreover, Advanced 

Persistent Threats (APTs) are one of the more silent and prolonged cyber security threats. APTs are long-duration and complex 

attack techniques in which the attackers compromise a supply chain network space and remain undetected. These attacks are 

mostly for espionage, stealing sensitive information, and disrupting other data and computer processes for wrong intents.  

 

APTs can be challenging to detect because they operate stealthily and are selective; it is even worse for big organizations with 

their supply chains spread cross-nationally. These cybersecurity challenges in SCM are worsened by the growing dependencies of 

organizations with their suppliers, whereby one challenge in the entire network leads to a chain reaction effect on other comparable 

companies in the supply chain.  Therefore, organizations must invest in strong cybersecurity defences to ensure they do not fall 

victim to these threats, strengthen monitoring, threat intel sharing, and employee and partner cybersecurity education. 

 

2. Literature Survey 
2.1. Overview of Cybersecurity in SCM 

In today's interconnected global economy, cybersecurity in Supply Chain Management (SCM) has become a critical area of 

concern due to the increasingly complex and interdependent nature of supply chain networks. As digital transformation continues 

to reshape industries, companies rely heavily on real-time data exchange, interconnected systems, and third-party services—

creating a vast and vulnerable digital ecosystem. According to a 2020 World Economic Forum report, approximately 45% of 
cyberattacks target supply chains, reflecting their strategic significance as the backbone of production, logistics, and distribution 

across industries [7–10]. These attacks not only disrupt operations but also erode customer trust, damage brand reputation, and 

incur substantial financial losses.The structure of modern supply chains involves multiple stakeholders, ranging from 

manufacturers and suppliers to logistics providers, each operating their own information systems. This diversity introduces 

cybersecurity gaps that can be exploited if not managed correctly. Moreover, many small to medium-sized suppliers may lack 

robust security infrastructure, making them attractive entry points for attackers aiming to compromise larger partners.  

 

Consequently, cybersecurity must no longer be considered a support function but rather a strategic priority in supply chain 

governance.To address these challenges, organizations must develop adaptive and resilient cybersecurity frameworks that cover 

both internal systems and external partners. This includes implementing vendor risk assessments, real-time monitoring, secure 

communication protocols, and shared best practices throughout the supply chain. Risk management must also become continuous 

and integrated into the supply chain lifecycle, from procurement and manufacturing to logistics and customer delivery. With the 
advent of Industry 4.0 and technologies like IoT and cloud computing, the attack surface continues to expand, requiring even more 

robust measures.Ultimately, cybersecurity in SCM is not just about safeguarding digital assets; it's about ensuring the continuity 

and integrity of global supply operations. An effective cybersecurity strategy for SCM must align with business goals, support 

resilience, and foster collaboration between all stakeholders to navigate an increasingly hostile cyber environment. 

 

2.2. Cyber Threats in Supply Chains 

Cyber threats targeting supply chains have become increasingly diverse, frequent, and sophisticated, primarily due to the 

highly complex and often opaque nature of these networks. The decentralized structure of supply chains—comprising numerous 

suppliers, vendors, and logistical partners—presents multiple points of vulnerability. These vulnerabilities are often exploited by 

attackers to gain access to sensitive data, disrupt operations, or launch broader attacks on connected systems. One of the most 

disruptive forms of attack is ransomware, where cybercriminals encrypt vital organizational data and demand payment in exchange 
for access. In supply chains, ransomware can halt manufacturing, delay shipments, and cause financial and reputational damage 

across the entire network.Another prevalent threat is phishing, often disguised as legitimate communications from trusted partners. 

In these attacks, adversaries craft convincing emails or messages that trick recipients into revealing login credentials, installing 

malware, or providing access to restricted systems. Because supply chains involve constant communication between stakeholders, 

attackers frequently impersonate suppliers or logistics firms to exploit trust and gain entry into secured networks. Once inside, the 

attacker can move laterally, compromising interconnected systems and expanding the breach. 
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In addition to external threats, insider threats pose serious challenges. These can involve disgruntled employees, infiltrated 

staff, or individuals manipulated via social engineering tactics. Such actors often have direct access to sensitive systems and can 

bypass perimeter defenses undetected. Whether intentional or inadvertent, insider breaches are difficult to prevent and even harder 

to detect without advanced behavioral monitoring systems.Moreover, third-party risks are increasingly significant. Often, 

organizations focus on securing their own systems but fail to account for the cyber hygiene of suppliers and partners. This 

oversight can result in a supply chain attack where a breach in a lower-tier vendor compromises the entire network.In essence, the 
threat landscape for supply chains is both dynamic and multifaceted. The increasing digitalization and interconnectivity of supply 

chain systems make them attractive and accessible targets. Organizations must understand that protecting the supply chain involves 

not just individual enterprise security but also securing the broader ecosystem through comprehensive risk assessments, advanced 

detection systems, and robust access controls. 

 

2.3. Existing Mitigation Strategies 

As the threat landscape in supply chains continues to evolve, organizations are deploying a variety of cybersecurity mitigation 

strategies to safeguard their digital and operational assets. Among the most effective approaches is the implementation of 

blockchain technology, which provides immutable and transparent records across the supply chain. By decentralizing data storage 

and making transaction histories tamper-proof, blockchain enhances trust among stakeholders, ensures data integrity, and 

significantly reduces the potential for fraud or data manipulation.Another widely adopted measure is multi-factor authentication 

(MFA). MFA adds multiple layers of verification before granting access to systems, reducing the likelihood that stolen credentials 
alone could lead to a breach. When combined with role-based access controls, MFA ensures that only authorized users can access 

specific information or functions, thereby limiting exposure if one part of the system is compromised.Incident response plans 

(IRPs) are also a key part of an organization’s cybersecurity posture. These structured protocols guide organizations through 

detecting, containing, and responding to security incidents. Effective IRPs outline specific roles and responsibilities, 

communication strategies, technical response actions, and post-incident recovery procedures. These plans not only help minimize 

operational downtime and financial loss but also ensure a swift recovery while maintaining customer trust and regulatory 

compliance. 

 

Vendor risk management is another essential component, involving thorough assessments of third-party cybersecurity 

practices, ongoing monitoring, and clear contractual obligations related to data protection. Given the extensive use of external 

partners in supply chains, evaluating and managing their security standards is critical.In addition to these technological and 
procedural measures, employee training and awareness programs are integral to maintaining a secure supply chain. Since human 

error is a common entry point for attackers, ensuring that staff are aware of phishing tactics, access control policies, and data 

handling best practices helps reinforce the first line of defense.In combination, these mitigation strategies create a layered defense 

architecture. While no single approach guarantees complete protection, their integration offers a holistic cybersecurity framework 

that significantly improves the resilience of supply chains against cyber threats. 

 

2.4. Research Gaps 

Despite significant progress in identifying and addressing cyber risks in supply chains, notable research gaps remain that 

hinder the development of comprehensive and adaptive cybersecurity strategies. One major gap lies in the lack of integrated 

Information Security Risk Management (ISRM) frameworks specifically tailored to the multifaceted and dynamic nature of 

modern supply chains. Existing literature often focuses on isolated technical solutions such as firewalls, encryption, or blockchain 

without fully exploring how these tools can be holistically combined and applied across diverse supply chain environments. This 
siloed approach limits the overall effectiveness of cybersecurity efforts, as threats often exploit weaknesses that span multiple 

components of the network.Moreover, the human element of cybersecurity in supply chains is frequently underrepresented in 

research. Many breaches originate from human errors, negligence, or social engineering attacks that exploit users’ lack of 

awareness or training. However, limited studies have thoroughly examined how to assess, quantify, and mitigate human-related 

vulnerabilities in the context of SCM. The lack of attention to behavioral risk metrics and soft interventions such as training 

programs, culture-building initiatives, and incentive mechanisms leaves a critical blind spot in many risk management strategies. 

 

Additionally, cyber risk assessment models used in supply chains often fail to account for the heterogeneity of partners 

involved. Suppliers, vendors, and third-party service providers vary widely in terms of their cybersecurity maturity and risk 

profiles, yet many existing models assume a uniform level of security across the network. This oversimplification can result in 

ineffective mitigation plans that do not adequately protect against the weakest links.To bridge these gaps, future research must 
adopt a multi-disciplinary and systems-oriented approach, integrating technical, organizational, and human-centric perspectives. 

Emphasis should be placed on developing flexible ISRM frameworks that are scalable, adaptive, and inclusive of all stakeholders 

in the supply chain. Moreover, empirical studies focused on human behavior, policy effectiveness, and cross-organizational 
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cooperation are necessary to build a more resilient and secure supply chain ecosystem. Addressing these research gaps is essential 

for creating sustainable, future-ready supply chain security models that can withstand the evolving landscape of cyber threats. 

Table 1. Overview of Cybersecurity in SCM 

Section Key Focus Description Examples / Insights 

Overview of 

Cybersecurity in 

SCM 

Strategic 

Importance 

Cybersecurity is a priority due to 

interconnected systems and third-party 

dependencies in SCM. 

45% of cyberattacks target supply chains 

(WEF, 2020); small vendors often lack 

strong defenses. 

Cyber Threats in 

Supply Chains 

Threat Diversity Threats range from ransomware and 

phishing to insider and third-party 
risks. 

Ransomware halts operations; phishing 

impersonates suppliers; insiders misuse 
access. 

Existing Mitigation 

Strategies 

Defense 

Mechanisms 

Technical and organizational measures 

are used to reduce risk and increase 

resilience. 

Blockchain (immutable records), MFA 

(layered authentication), IRPs (structured 

response), employee training. 

Research Gaps Limitations in 

Current Research 

Lack of integrated, human-centric, and 

adaptable ISRM frameworks. 

Limited studies on human error and supplier 

variability; call for multi-disciplinary 

approaches. 

 

3. Methodology 
3.1. Research Design 

Therefore, this study follows a mixed-method approach that enables the researcher to understand cybersecurity risks in SCM. 

This paper uses quantitative and qualitative research approaches to understand the research topic comprehensively. This type of 

research comprises the gathering and evaluating numerate information strictly associated with cyber-attacks, weaknesses, and 

protection measures amidst supply chain networks. [11-16] This makes it easy to develop trend, pattern and correlation analyses 

that offer a big picture of the cybersecurity threats.  

 
Quantitative and qualitative data is collected with the help of supply chain managers, cybersecurity professionals, and 

policymakers through interviews and focused discussions. These viewpoints of experts bring practical insights into real-life issues, 

cognitive approaches to problem-solving and real-life application of security solutions. The integration of these methods 

guarantees a comprehensive and diverse analysis of the cybersecurity threats, which are still lacking in SCM's theoretical 

references and everyday uses. 

 

3.2 Data Collection 

 Primary Data: The main data source for this research was interviews conducted on potential primary supply chain and 

cybersecurity informants. Participants comprised those who control the supply chain, cybersecurity specialists, and 

technology suppliers, each with a different point of view on what problems and solutions concern cybersecurity threats. 

The interview questions were mainly formulated to provide specific questions mixed with overarching ones. They allowed 

for the consideration of concrete experiences, approaches, and attitudes, which yielded some useful first-hand information 
about the practicalities of cybersecurity management in SCM. 

 Secondary Data: This secondary research data was obtained from reliable manufacturers’ case studies, industry journals 

and publications, and academic articles. Best practices showed explicit descriptions of examples based on experience with 

the consequences of cyber-attacks and the success rate of the implemented safeguards. Industry reports also provided 

information on new trends, threats, and measures to protect the supply chain. They presented theoretical concept articles 

and data-driven articles that provided knowledge to undergird the research. These secondary data sources were useful and 

supported the primary data to provide a rich, consistent analysis throughout the research. 
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3.3. Proposed Framework 

3.3.1. Threat Identification 

 
Fig 2. Proposed Risk Management Framework For Big Data Analytics In E-Commerce 

 

The framework consists of three layers that are appropriately used to determine cybersecurity vulnerabilities in SCM. 

 Network Analysis: Instead, the network analysis concentrates on recognizing the weak links in the supply chain’s 
information technology structure. This is the process of identity divulging operation that aims at performing thorough 

searches in a network to determine the potential points of failure in the network, exposed devices, outdated equipment, or 

insecure transmission paths. Regarding this, network analysis can draw a network topology scheme and expose the lines  

of possible threats, which creates the basis for protecting critical resources and adopting proper measures. 

 Behavioral Analysis: Behavioral analysis identifies activities deviating from normal behavior, indicating an invasion is 

underway. This layer of analysis detects deviations from normal operations by always checking the patterns of users and 

systems, such as the time of login by unauthorized users, baptism of new personnel or any other strange activity that may 

be captured in the test. Sophisticated tools building upon machine learning take this process further because they can pick 

up on almost undetectable anomalies and link them to specific dangers, creating a risk prevention system of early warning 

signs. 

 Threat Intelligence: Threat intelligence combines cyber threats and feeds sharing platforms to address continuing risk 
factors. This tier uses data from threat databases, sector-focused bulletins, collaborations and research for new threats and 

weaknesses. Incorporating this intelligence in the supply chain’s cybersecurity plan helps the organisation remain vigilant 

and appropriately change its protection mechanisms and responses to further threats. 

 

3.3.2. Risk Assessment Model 

The risk assessment model employed in this study is derived from a risk formula that considers two factors: the probability of 

an incident occurring in the supply chain and the compelling force of the event if it were to occur. The likelihood factor is obtained 

from past events, such as previous cyber-attacks, threats particular to the industry type and the general trends in cybersecurity 

infringements.  

 

This analysis also helps to calculate the likelihood of different types of attacks like ransomware, phishing or insider threats so 

that an organization can prioritize potential risks. The effect is calculated based on probable losses in terms of finance and 
functionality in case the network is compromised. This comprises the cost of the ransom demand, fines, cost of business disruption, 

reputational costs, and others. The overall formula with these two variables yields a straightforward risk measure that enables a 

supply chain manager to determine the most urgent cybersecurity risks to confront. 

 

3.3.3. Mitigation Strategies 

 Zero-Trust Architecture: Zero-trust architecture is a security structure that implements various mechanisms based on the 

expected security principle of never trusting and always verifying. Here, the opening of the resources within the supply 

chain network and their availability to the users and devices is selective. This strategy presupposes that internal and 

external networks are equally fragile, so users must constantly present their credentials before being allowed to access any 

system or information. This way, zero-trust reduces the likelihood of unlawful access or internal threats, making it a 

strong part of the supply chain cybersecurity model. 

Proposed 
Framework 

Threat 
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Network 
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Behavioral 
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Threat 
Intelligence 
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AI-Driven 
Threat 

Detection 
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 Blockchain for Data Integrity: Blockchain technology brings significant benefits in increasing the quality of data within 

the supply chain. Blockchain maintains an Institutionalizing tamper-proof transaction record, the chain of source records 

that documents every activity, every exchange or change of something, or every transaction in the supply chain 

environment. This decentralized system helps to keep track records intact and sealed so that once information is entered, it 

cannot be faked or erased without being detected. Hence, it affords protection against cybercrimes such as faking records 

or fraud. It also leads to increased transparency to enable the accrual of data that, when shared with the other stakeholders, 
the latter can independently verify the transaction, which creates trust in the chain. 

 AI-Driven Threat Detection: AI-based threat analysis mechanisms are the strategies that reverse engineer and plan cyber 

intrusions before they take place. Such systems always scan the traffic patterns, the usage of the network by users and the 

systemic performance for anomalous behaviors. In real-time data handling, AI can discover patterns and deviations from 

one’s normal operations that can signify a cyberattack, like unauthorized attempts to gain access or abnormally large 

volumes of data transfers out of place. The AI models learn about new and developing threats and improve themselves in 

identifying new complex attacks. This preventable measure helps organizations act quickly and solve emerging problems, 

thus limiting the effects of possible breaches on a supply chain. 

 

3.4. Validation Techniques 

Reliable and effective validation technology paved the way for validating the proposed framework. This framework, which 
used simulation models to analyze cybersecurity scenarios in real supply chain networks, was further verified. These models 

normally represent how supply chain networks may behave and may contain a mix of characteristics such as stakeholders, 

functions and tools that may be incorporated. [17,18] Using multiple simulations and threat scenarios such as ransomware attacks, 

phishing attempts, and internal threats, it was possible to reevaluate the framework's chance of detecting, measuring, and resisting 

such threats.  

 

Besides the simulations, the framework was validated in various supply chain contexts to evaluate the flexibility and 

effectiveness of the framework in various operational environments. Such scenarios considered supply chain scale and challenges 

requiring the framework’s implementation, extending it across manufacturing logistics, retail, and others. The approach of using 

several scenarios proved valuable in establishing the general feasibility of the framework to function in any given supply chain 

setting. In these validation techniques, the framework was validated to confirm the discernment of risks, measurement of the 

impact and the capability to implement the right safeguards in different operational contexts. Information from the simulations and 
scenarios helped improve the framework, and the results were quite valuable. 

 

4. Results and Discussion 
4.1. Case Study Analysis 

 Target Data Breach (2013): The specification of ways cybersecurity risks in supply chains can escalate can be illustrated 

with the Target data breach. One of Target's third-party suppliers received an email intended to deceive them, which gave 
the attackers access to Target’s payment system. This breach affected the personal data of more than 40 million 

customers, resulting in a loss of reputation and enormous financial losses. The primary lesson that can be learned is the 

need to perform periodic assessments of external partners’ security measures. Supply chains are systems that depend 

largely on third parties or other organizations, and hence, any weaknesses inherent in the partners’ systems will ripple 

through the organization’s systems. Therefore, suppliers must continue exhibiting an acceptable level of cybersecurity to 

the organization. 

 Maersk Ransomware Attack (2017): In 2017, Maersk, one of the world’s biggest logistics firms, fell to rampant 

ransomware attacks that closed down its operations on several continents. It is estimated that the attack cost the firm $300 

million because it affected its functioning and disrupted the supply chain. The effect was worst felt because the attack 

targeted the company’s core operational systems, disrupting ports and logistics functions. Two significant things that 

organizations, especially technical organizations, must learn from this incident include incident response plans and data 

backup. However, its recovery was not easy for one simple reason: Maersk lacked backup solutions and was initially 
unprepared for a cyberattack. The following measures to minimise the impact of this type of malware and reduce its 

downtime should be taken: clear and rehearsed response procedures to this particular threat, and should make sure that 

their data is regularly backed up. 
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Table 2. Case Study Analysis of Cybersecurity Risks in Supply Chains 

Case Study Year Type of Attack Impact Root Cause Key Lessons Learned 

Target Data 

Breach 

2013 Third-party 

phishing (supply 

chain attack) 

Personal data of 40+ 

million customers 

compromised; severe 

reputational and financial 

loss 

Phishing email to 

third-party vendor 

provided access to 

Target's payment 

system 

Regular security assessments 

of external partners; enforce 

strong third-party 

cybersecurity policies 

Maersk 

Ransomware 
Attack 

2017 Ransomware 

(NotPetya 
malware) 

~$300 million in losses; 

global operations and 
logistics disrupted 

Lack of data backup; 

no clear incident 
response plan; 

malware spread rapidly 

through core systems 

Develop and test incident 

response plans; implement 
regular data backups; ensure 

business continuity readiness 

 

4.2. Simulation Results 

 Simulation Scenario 1: Implementation of Zero-Trust Architecture: The simulated supply chain network noted a 60% 

improvement in the cases of unauthorized access due to the integration of zero-trust architecture. Here, only authorized 

users and devices gained access to the sensitive systems and data secure from external and internal threats. The simulation 

showed that by making cumbersome and consistent security measures, it is possible to minimize the risks of leakage of 

information and threats to employees. 

 Simulation Scenario 2: Blockchain Adoption for Data Integrity: Other simulations for protecting transactional 

information, such as the application of blockchain technology, enhanced the tracking of supply chain exercises. This led to 
a 45 percent reduction in fraud activities as the blocks self-check, and it is almost impossible for attackers to manipulate 

the previous records. When the simulation was complete, it brought to light how the blockchain attributes of openness and 

its protected nature could boost the reliability and veracity of all data to every stakeholder in the supply chain. 

Table 3. Simulation Results 

Simulation Results Percentage 

Implementation of Zero-Trust Architecture 60% 

Blockchain Adoption for Data Integrity 45% 

 

 

 
Fig 3. Graph representing Simulation Results 

4.3. Discussion 

The case study analysis and the simulations showcase that the human factor is crucial in supply chain cybersecurity. L4, the 

utilization of state-of-the-art approaches such as zero-trust architecture and blockchain considerably lowered primary threats, 

namely, illegitimate entry and scams. However, the results also reveal the need for good governance, which features frequent 

auditing, well-formulated incident response protocols, and multi-sectarian cooperation. Although incorporating these technologies 

is mandatory, it has high initial costs for infrastructure and training, particularly for relatively small organizations within the supply 
chain zone.  However, using such systems may not be easily integrated since the partners may be unable to invest in such solutions. 

Hence, there is a need for cross-industry work where large firms can help smaller supply partners implement better practices and 

threats can be mitigated. 
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5. Conclusion 
The phenomenon of the Great Resignation has brought renewed attention to the deep interconnection between workforce 

dynamics and cybersecurity, highlighting how employee turnover whether planned or unexpected can significantly compromise an 

organization’s security posture. Employees, during their time with a company or as they transition out, pose substantial risks if 

robust offboarding processes, access management, and behavioral monitoring are not effectively in place. Insider threats, whether 

malicious or unintentional, often arise due to lapses in these controls, and the unpredictability of human behavior only exacerbates 

these vulnerabilities.  

 

To counter this, organizations must adopt a dual-layered defense strategy that is both passive through structured policies and 

legal safeguards and proactive, using innovative technologies like Machine Learning (ML) and graph theory. These tools enable 

continuous anomaly detection, identifying unusual patterns in user behavior that may indicate a potential threat long before it 

materializes. While technology provides vital support, it must be complemented by strong organizational culture centered on 

cybersecurity awareness, ongoing employee education, and enforced compliance with access and data governance policies. 
Additionally, legal instruments must be employed to protect intellectual property and sensitive information during and after 

employee departures.  

 

As workforce models evolve, driven by trends such as hybrid work, freelance engagements, and increased attrition, companies 

must also evolve by adopting forward-thinking, risk-based approaches that prioritize digital trust, secure system architecture, and 

adaptability. Building cyber resilience in this context means embedding security into every aspect of workforce management from 

onboarding to exit while ensuring alignment with broader strategic goals. Ultimately, the convergence of workforce changes and 

cybersecurity demands a comprehensive, people-centric, and technologically agile approach. Organizations that proactively 

address these risks through a balanced integration of advanced threat detection, employee training, policy enforcement, and 

collaborative governance will be better equipped to handle the uncertainties of the modern digital workplace. In doing so, they not 

only protect their systems and data but also foster a secure and trustworthy work environment that supports sustainable growth and 
long-term operational resilience in an increasingly dynamic and interconnected world 
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