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                      Introduction

As the IT Security Manager at SteelForm Manufacturing Limited (SFM), my responsibility is to step in at that critical moment where operational innovation is increasing, and cyber risks are on the rise. Recently, we’ve embraced smart manufacturing technology, including IoT-enabled sensors, automated machinery, and cloud-based production management systems, which have significantly boosted our efficiency and competitive edge in the automotive and aerospace supply chain. However, this digital transformation has also expanded our attack surface, which has become evident through some worrying incidents: malware infections, sophisticated phishing campaigns targeting our procurement department, and attempts at unauthorized access to our production network. While the board is rightly concerned about industrial espionage, intellectual property leaks, and financial and reputational damage from unexpected downtime, it’s crucial for us to move beyond reactive measures. As the IT Security Manager, my job is to be rushing around at that crucial moment where operational innovation is rising and cyber risks are increasing.

Identification of Cyber Security Threats
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	[1]
Internal Threats
1. Negligent Employees (unconsciously): Employees are often the weakest link. If an employee flips over spear-phishing emails such as the 2014 attack on a steel mill in Germany and that is currently a threat to SFM's purchasing staff, it can allow external attackers to gain access to the corporate network. This slight mistake enhances the main internal route for external attacks[2].
]
2. Corrupt insiders: Disgruntled employees or contractors who work with special permissions can pose a big risk. They might deliberately steal unique designs for industrial espionage, sabotage production systems, or install backdoors for later use.

3. Third-party risk: The interconnected nature of modern manufacturing means that SFM's vendors, cloud providers, and remote maintenance partners extend its internal network. If any supplier experiences a data breach or a compromised remote access server, it can directly expose SFM’s systems to malware and countless unauthorized accesses, bypassing its perimeter security.


External Threats
These threats come from outside SFM's direct control, ranging from opportunistic criminals to state-sponsored actors.
1. Ransomware & Malware: As a manufacturer, SFM is a prime target for ransomware attacks that encrypt detracting production data, halting operations and demanding abundant ransoms. The increasing number of IoT and cloud-related vulnerabilities makes this threat specifically powerful.

2. Industrial espionage: Someone with advanced skills might target SFM's proprietary engineering data, manufacturing processes, or client lists to gain a competitive edge. It's not just about direct hacking; it can also include more sophisticated 'side-channel' attacks that use sensor data from the factory floor (like acoustic or electromagnetic signals) to help reverse-engineer the manufacturing process.


3. Supply Chain and IoT Vulnerabilities: The many IoT sensors and automated machinery set up by SFM create a wide attack surface. Attackers can use insecure devices to spread malware, carry out distributed denial of service (DDoS) attacks to shut down networks, or move laterally from weak IoT devices into main production systems.

               Security Policies

Access Control and Identity Management Policy
SFM will enforce strict, act-based access control (RBAC) and required multi-factor authentication (MFA) for all cloud, network, and production system logins, requiring hardware-backed tokens for privileged accounts. The law of least privilege will apply to all user and machine-to-machine permissions, especially for automated equipment and IoT sensors, with a periodically access review cycle to revoke traditional credentials and promptly close access for off-boarded staff members.

Network Segmentation and OT Security Policy  
The production network (OT) will be observed physically or logically separate from the corporate IT network through firewalls and unidirectional gateways, as well IoT sensor traffic will be controled through a designated technical DMZ. Remote access to the production system will only be through a hardened jump host where sessions will be recorded, in addition inter-zone traffic will be subject to deep small inspection (DPI) because any abnormal industrial protocols (like Modbus, OPC UA) can be detected.

Endpoint and Malware Protection Policy  
All endpoints shop-floor tablets, planning workstations, and servers will have next-generation antivirus (NGAV) and endpoint discovery and response (EDR) capabilities enabled, tailored for both IT and OT environments because production cycles aren’t disrupted. Automatic patching will follow a risk-based schedule, and detracting OT patches will be tested in a sandbox atmosphere before deployment, while all manufacturing-floor machines will have their USB ports disabled unless explicitly approved through a change request.

Phishing and Social Engineering Defense Policy  
I will implement an ongoing security awareness program that includes monthly mock phishing campaigns, with required educational training for any employee who clicks on a malicious link. All incoming emails will be filtered through an AI-stimulate anti-phishing tool that removes suspicious affections and rewrites hyperlinks, and procurement staff will need to use a secure temporary verification portal for any purchase order changes to prevent business email compromise (BEC).

Data Governance and Intellectual Property Protection Policy  
All engineering drawings, CAD files, and result formulas will be classified as 'Confidential IP' and will be encrypted two together at rest and in transit. There will also be a Data Loss Prevention power that monitors outgoing transfers to cloud storage or removable media. Access to sensitive design data will require a dual-authorization system, as well data exports to third-party suppliers will be logged and audited weekly to catch any attempts of data theft [3].

Incident Response and Business Continuity Policy  
I will form a cross-functional Incident Response Team (IRT) with clear playbooks for ransomware, OT compromises, and insider risks, and there will be a required 15-minute notification window to the CIO for any confirmed breach. Backup and recovery processes will follow the 3-2-1-1 rule (three copies, two media, individual offsite, individual air-gapped) for both IT and OT data, and quarterly tabletop exercises will pretend phishing and network intrusion scenarios together to minimize production downtime.

Third-Party and Supply Chain Security Policy
All vendors, cloud providers, and maintenance contractors must ensure compliance with SFM's security standards and provide proof of any independent infiltration tests done in the last 12 months. Remote vendor access to production systems will be opportunity-limited, sessions will be recorded, and approach will be restricted to specific IP ranges. There will be contractual penalties if any data breaches occur from the vendor's environment.

           Mitigation Measures
For malware infections
All IT workstations and engineering laptops will have next-generation Endpoint Detection and Response (EDR) agents like CrowdStrike or SentinelOne deployed, and shop-floor controllers will have OT-specific antivirus (like ClamAV or McAfee Embedded) installed, where signature updates will be manually tested in a separate sandbox before deployment to avoid production disruption.

For phishing emails targeting procurement staff
AI-powered email filtering gateway (like Mimecast or Proofpoint) will be used to remove suspicious links and attachments. At the same time, a kind of mandatory, gamified security awareness platform (KnowBe4) will be launched, which will run randomized simulated phishing campaigns every two weeks anyone who clicks will automatically go into a 30-minute micro-learning module, and those who repeatedly make mistakes will be sent to their department head for refresher training.

For unauthorized access attempts to the production network
SFM will enforce multi-factor authentication (MFA) for all privileged accounts using hardware-based FIDO2 tokens and will implement a zero-trust network access (ZTNA) solution that continuously rechecks device status and user context before granting a session. Network segmentation will be done between IT and OT zones by deploying next-generation firewalls, allowing only whitelisted industrial protocols (like OPC UA, ProfNet) on specific ports through strict rule sets. Additionally, all access logs will be collected through a Security Information and Event Management (SIEM) system, which will trigger automatic alerts for repeated failed login attempts or unusual login times.

To prevent industrial espionage and data breaches, 
Data loss will use prevention (DLP) agents on all engineering workstations so that CAD files and production recipes are blocked and monitored from being transferred to USB drives or personal cloud accounts. At the same time, full-disk encryption (BitLocker) will be applied on all laptops, and AES-256 encryption will be used for data at rest in cloud-based production systems. Access to the most sensitive design repositories will require a dual-approval workflow through an identity governance tool , all exports will be automatically watermarked, and everything will be logged in an immutable audit trail that the security team will review weekly.
Finaly, to prepare for potential downtime due to a cyber-attack, SFM will maintain an air-gapped, offline backup repository that will only be synced daily during the maintenance window, ensuring both IT systems and PLC configurations can be restored. The incident response team will run tabletop exercises quarterly simulating ransomware with OT impact, and there will be a documented playbook that gives step-by-step instructions for the isolation process.

         Monitoring and Response

Monitoring Plan
The network will be monitored by a centralized Security Operations Center (SOC), which will be powered by a SIEM platform (like Splunk or Azure Sentinel) and will collect logs from firewalls, EDR agents, OT sensors, and cloud access brokers. Baseline behavioral analysis will be set up for typical machine-to-machine traffic in production environments, which will allow detecting anomalies like unauthorized Modbus commands or unusual amounts of data exfiltration.

Incident Response Flow
The response process follows a structured flow like detection - triage - containment - eradication - recovery - post-incident review. If a high/critical alert comes in, the SIEM automatically pages the on-call incident responder, who must acknowledge it within 15 minutes and start a conference bridge with the main response team. For IT incidents (like phishing or endpoint malware), containment means isolating the affected workstations through network quarantine and revoking the user’s token. For OT incidents (like unauthorized sensor commands), the responder will immediately instruct the floor supervisors to trigger a physical emergency stop on the affected equipment and isolate the impacted segment by changing the firewall rules so that production can continue parallel lines if possible.

Response Actions
Each response action will be recorded in a digital runbook that can be accessed via mobile devices, containing predefined communication templates to inform internal stakeholders and external parties based on the severity of the cyber breach. The team will ensure a mandatory post-incident review is conducted within 72 hours of the incident, creating a 'lessons learned' report that updates detection rules, improves backup processes, and is presented to the board quarterly as part of the ongoing SFM improvement cycle.

                           Training and Awareness

Core curriculum and delivery
Every employee is required to complete a basic e-learning module once a year, covering password hygiene, using MFA, clean-desk rules, and incident reporting channels. This will be delivered via a gamified platform with short video segments and knowledge checks. However, the key detail of the program is a 45-minute live workshop every quarter, which uses SFM’s own phishing simulation or real industry-related case studies to show consequences like production downtime or the loss of intellectual property [4].


Role-Specific Tracks
Specially designed content will be mandatory for high-risk groups, and the procurement and finance teams will run business email compromise simulations every two months, featuring immersive scenarios on supplier invoice fraud. Engineers and production supervisors will have overtime security sessions every six months, which will cover safe USB use, risks of unauthorized software on PLCs, and physical lockout/tagout procedures during cyber incidents. On the other hand, IT and security staff must complete advanced technical certification within 18 months of hiring, supported by SFM.

                      Conclusion
In smart manufacturing, cybersecurity isn't just IT; it's super important for business. Our digital growth has exposed key gaps in OT/IT security, putting us at risk of downtime and espionage. This framework goes beyond software solutions to build a culture of security and data discipline at every level. By integrating OT and IT, enforcing strong data governance, and training employees to be our first line of defence, we'll transform from a reactive to a resilient organization.
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