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Introduction
Cybersecurity is a vital necessity for organisations that depend on digital technologies to support their business operations. Manufacturing businesses are rapidly leveraging cloud computing, industrial Internet of Things (IIoT) devices, automated production systems and connected supply chains to boost their efficiency and productivity. Although these technologies deliver major operational benefits, they also expose us to cyber risks which may interfere with production, compromise confidential information and damage an organisation’s brand.

SteelForm Manufacturing Ltd (SFM) has implemented smart manufacturing technology such as IoT-enabled sensors, automated machinery and a cloud-based production management system. However, the organization has recently suffered malware infestations, phishing attacks and unauthorised attempts to enter its production network. These instances underscore the importance of strengthening cybersecurity procedures. This paper assesses the cyber risks of SFM and recommends practical security policies, technical controls, incident response processes and staff awareness measures based on established standards such as the CIA Triad, ISO/IEC 27001 and the NIST Cybersecurity Framework.

Company Background

SteelForm Manufacturing Ltd (SFM) is a medium sized firm that manufactures custom developed components for the automotive and aerospace sectors. It creates in an environment that blends old business systems with modern smart-manufacturing technology including IoT-enabled sensors, automated machinery and cloud-based production management.

The company’s increasing reliance on connected technology has enhanced operational efficiency, production visibility and supplier cooperation. At the same time, it has increased the number of systems that could be targeted by cyber criminals. Critical assets include engineering drawings, manufacturing schedules, supplier and customer records, employee data, financial information and operational technologies on the factory floor.

SFM works in areas where accuracy, dependability and secrecy are critical and where the impact of a successful hack could go beyond simple data loss. It could halt manufacturing, disclose intellectual property, damage customer confidence and generate contractual or regulatory concerns. Therefore, cybersecurity must be integrated throughout company activities and not merely as an IT function.

Cybersecurity Risk Assessment

Steel Form production Ltd (SFM) is exposed to a number of cybersecurity vulnerabilities due to the interconnected technology, cloud platforms and Industrial Internet of Things (Ilott) devices underpinning its production operations. With the increased interconnectedness of production systems, the attack surface of the company is expanded, giving hackers greater opportunities to exploit vulnerabilities.

One of the big issues is malware. If malware spreads to production systems, it could disrupt industrial activities and result in financial losses due to operational downtime. Another major risk is phishing, when employees could accidentally disclose login details or install malwares by engaging with fake emails. Any unauthorised access attempts to the industrial network could result in the loss of key company data or manipulation of production equipment, a risk which is increased by the fact that the company’s industrial network is accessible via the Internet.

With the use of cloud-based services, greater risks are introduced including data breaches owing to weak authentication, poor access control or cloud misconfigurations. Also consider insider risks, whether they are intentional or unintentional, as employees or contractors might expose confidential information or abuse business resources.
SFM can identify these threats thru a rigorous cybersecurity risk assessment, evaluate their potential business impact and implement appropriate technological and organisational steps to reduce the likelihood of future security incidents.

Internal and External Cybersecurity Threats

Knowing these hazards, the firm can adopt appropriate security measures and reduce the overall cyber risk.

Internal Threats

Insider threats are threats from those who have genuine access to the company’s systems. Employs might be a security concern if they use weak passwords, fall for phishing emails, download unauthorised software, or don’t follow security regulations. Also dissatisfied employees or contractors may actively misuse their access permissions to steal secret information, modify production data, or disrupt industrial operations. Human error remains one of the primary drivers of cybersecurity problems.

External threats;

External threats are executed by persons or groups outside the organization. Phishing, ransomware assaults, or malware infections can be used by cyber thieves to gain unauthorised access to company systems or to extort payment. Attackers can also enter critical corporate information by software weaknesses, weak authentication methods, or insecure cloud services. Denial of Service (DDoS) attacks may affect Internet services. IoT device attackers may want to impair manufacturing equipment and production processes.

To reduce these dangers, SFM should implement a layered security approach incorporating technical controls, robust safety regulations, and frequent employe awareness training.

Security Policies
SteelForm Manufacturing Ltd (SFM) must strengthen its cybersecurity position by adopting a comprehensive and enforced set of security policies. These rules give employes with guidelines on how to protect company information and ensure security measures are consistently enforced throughout the organization.

Policy for Access Control

SFM needs to adopt role-based access control (RBAC), which allows employes to access just those systems and information necessary to perform their job duties. Multi-Factor Authentication (MFA) should be set for all privileged and remote accounts, while frequent evaluations of user permissions should be carried out to remove unneeded access rights. 

Password Policies

Employes should use a combination of upper and lower case letters, numbers and special characters to construct strong passwords. Passwords should be changed regularly and not shared between users. Password reuse across other systems should also be disallowed.

Email and Internet Use Policy

Employes should only use the company email for permitted business objectives. Suspicious emails, unexpected attachments and unknown links ought to be reported to the IT department promptly. You should prohibit downloading software from untrusted sources to limit the chance of malware infection .

Privacy & Policy

Confidential enterprise data should be encrypted both at rest and in transit. Maintain regular data backups and store them safely for disaster recovery. Personal and business data should be treated in line with the GDPR standards and the organisation’s security practices.

Policy for Managing Devices and Software

All workplace computers, servers and IoT devices should be regularly updated with software updates and security patches. Antivirus software and endpoint protection solutions should always be active and unauthorised software installations should be restricted.

These security policies support renowned cybersecurity frameworks such as ISO/IEC 27001 and the CIA Triad by preserving the confidentiality, integrity and availability of organisational information.

Mitigation Measures

SteelForm Manufacturing Ltd (SFM) should use a combination of technical, administrative and physical security controls to minimise the risk of a cyber security attack. Measures should be focused on preventing cyber assaults, limiting their harm and enabling the speedy resumption of corporate activity after a security incident.

Improve Access Security

SFM should enforce Multi-Factor Authentication (MFA) for all users, specifically those with administrative privileges or remote access. Also, RBAC (Role-Based Access Control) should be implemented so employes are granted access only to the information and systems they need to do their task. This reduces the possibility of unauthorised access and insider misuse.


Network Security

The firm should use enterprise firewalls, intrusion detection systems (IDS) and intrusion prevention systems (IPS) to monitor and protect network traffic. Use network segmentation to separate the office systems from the production equipment and the IoT devices - this lowers the chances of malware spreading across the firm if a part of the network is breached.

Patch and Vulnerability Management

Operating systems, applications and IoT devices need to be regularly updated with the latest security patches. Conduct regular vulnerability assessments and penetration testing to identify weaknesses before the bad guys do.

Data Protection / Backup

Sensitive business information should be encrypted both at rest and in transit. Take regular automated backups and have them stored in safe separate locations including offline or cloud backup systems. Testing backup restoration solutions is necessary to guarantee that critical corporate data can be quickly restored after a cyber attack such as ransomware.

User and endpoint security

All company-owned devices will have current antivirus and endpoint detection applications. Staff should also be constantly trained on cybersecurity awareness to help them identify phishing emails, suspicious attachments and other common online threats. Employe awareness training is one of the most cost effective mitigation approaches, considering that human error is a significant source of security incidents.

In general, these mitigation methods are applicable, viable and are related to recognised cybersecurity frameworks such as ISO/IEC 27001 and the NIST Cybersecurity Framework. The introduction of these controls would considerably reduce SFM’s vulnerability to cyber threats and would ensure the confidentiality, integrity and availability of organisational information.
Network Monitoring and Incident Response

“Constant monitoring is important to detect cyber security threats before they impact business activities on a grand scale. SteelForm Manufacturing Ltd (SFM) should have a systematic process for monitoring and responding to incidents to successfully detect, contain and recover from security problems.

The firm has to use firewalls, Intrusion Detection Systems ( IDS ) and Intrusion Prevention Systems ( IPS ) to monitor network traffic constantly . These technologies can be used to detect unusual network activity, unauthorised logins and suspicious data transfers. Security logs are generated by servers, endpoints and network devices and should be reviewed regularly to detect possible security events early. Automated alerting systems should warn the IT security team to unusual conduct or high-risk acts.

In case of a security incidence SFM shall adopt a defined incident response approach. The first step is identification, where the IT team assesses what the incident is and how big it is. Then there is containment that may also involve isolating damaged devices or disconnecting hacked systems from the network to prevent further damage. Eradication - Remove all malicious software, compromised accounts or exploited vulnerabilities from the environment. The recovery step involves restoring systems and data from certified backups so that normal company operations can resume safely. Lastly, a post-event review should be conducted to discover the root cause of the incident, evaluate the effectiveness of the reaction and make improvements to mitigate the risk of future assaults.

Regular incident response exercises ensure employes understand their tasks in the case of a cyber incident and that recovery methods remain effective.

This methodical strategy is aligned with the NIST Cybersecurity Framework and allows SFM to prevent downtime, limit financial losses and increase its overall cybersecurity resilience.
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Figure 1: Network Monitoring and Incident Response Process for SteelForm Manufacturing Ltd.

Staff Training and Security Awareness Programme

Technology alone can’t protect an enterprise from cyber-attacks – employes are often the first target of phishing, social engineering and other forms of cybercrime. Therefore, SFM has to execute a continuous cybersecurity awareness campaign to improve worker knowledge and develop secure working habits.

Cyber security training should be part of any induction for new employes before they are allowed access to the firm systems. Training should cover password security, Multi-Factor Authentication (MFA), phishing awareness, safe internet use, data protection responsibilities and mechanisms for reporting suspicious activities. Refresher training should be provided to current employes at least every six months to make sure they are aware of the latest cyber hazards and changes to the firm’s security policies.

SFM should do simulated phishing campaigns and hands-on security exercises so that employes can practise identifying common cyberattack techniques in a controlled setting for better learning outcomes. Short quizzes, workshops and online learning modules can be used to reinforce cybersecurity information and test worker knowledge, too. Additional role-based training that includes secure system administration, access control and incident response methods should be provided to employes having access to sensitive information or administrator privileges.

Ongoing awareness initiatives assist establish a strong security culture where employes understand that cybersecurity is a shared responsibility and not just an IT issue. With a well-trained personnel, they are more likely to see threats early, carry out security measures properly, and report suspicious behaviour fast, all of which reduces the likelihood of successful cyberattacks.

Conclusion

SteelForm Manufacturing Ltd (SFM) relies on networked technology, cloud services and Industrial Internet of Things (IIoT) devices for its manufacturing processes and cybersecurity is a major business need for SFM. Cyber dangers are continually evolving and the company must be proactive in protecting its systems, information and manufacturing processes.

This article has highlighted the primary internal and external cyber security dangers to SFM and has suggested pragmatic security policies, mitigation tactics, monitoring techniques and employe awareness programs to decrease these threats. Practices such as Multi-Factor Authentication (MFA), Role-Based Access Control (RBAC), frequent software updates, network monitoring, safe backup methods and constant staff training will greatly enhance the organisation’s security posture.

SFM can use established frameworks like ISO/IEC 27001, the NIST Cybersecurity Framework, and CIA Triad principles to enhance the confidentiality, integrity, and availability of its information assets, enabling business continuity and maintaining customer confidence in an increasingly digital manufacturing arena.
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