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Abstract
In this research work, there is an outline of the cybersecurity and data management framework for SteelForm Manufacturing Ltd. (SFM), which is a mid-sized company that has adopted several industry 4.0 technologies such as IoT devices, automated systems, and cloud computing to manage its manufacturing processes. With the digital transformation in the manufacturing sector, the firm now is confronted with various cybersecurity threats such as malware, phishing attacks, ransomware attacks, insider attacks, and access violation. In this paper, the threats facing the organization have been identified, and there is a formulation of appropriate security policies, mitigations, monitoring, and awareness through the existing cybersecurity frameworks such as CIA Triad, ISO/IEC 27001, NIST Cybersecurity Framework, and GDPR[1][2][3].
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[bookmark: _Toc235871364]Introduction
The development of Industry 4.0 technologies has led to significant changes in the manufacturing industry through the application of digitalization, cloud computing, automation, and IoT devices in normal business processes. However, while these technologies improve productivity and efficiency in decision-making, they also create new cybersecurity threats that can harm the organizations' assets and business processes [3]. Cyber attackers have increasingly targeted manufacturing businesses because they own intellectual property, engineering design, and financial data[4].
There have been several instances of cybersecurity breaches in the company recently, ranging from malware infections, phishing attacks targeted towards procurement staff, and unauthorised attempts at gaining access to the production network. This situation highlights the necessity for developing a robust cybersecurity strategy that would ensure protection of both the information system as well as operational technology (OT). In the role of the IT Security Manager, the purpose of this report is to identify the potential cybersecurity threats faced by the company and to formulate suitable security policies, mitigation strategies, and awareness campaigns for employees. The suggestions made below are based on international cybersecurity benchmarks and best practices[5].
[bookmark: _Toc235871365]Company Background
SteelForm Manufacturing Ltd. (SFM) is a company that acts as a mid-sized producer focusing on the manufacture of custom-engineered parts for the automotive and aerospace industries. SFM is keen to achieve higher levels of operational effectiveness and competitiveness and, therefore, has embraced modern smart manufacturing systems including IoT-based sensors, automation systems, and a cloud-based production management system[4][5].
[bookmark: _Toc235871366]Task 1 – Identification of Internal and External Threats
1.1 [bookmark: _Toc235871367]Introduction
SteelForm Manufacturing Ltd. (SFM) belongs to the automotive and aerospace manufacturing industry, which requires continuity of operation, intellectual property security, and data security. The introduction of Industry 4.0 technologies that involve the use of IoT sensors, automation of manufacturing processes, and cloud computing increases the efficiency of operations; however, on the other hand, it increases vulnerability to cybersecurity threats. Every connected device, cloud application, and login of an employee may be used by cybercriminals to enter the system. Manufacturers are especially appealing targets as they have valuable information about design, manufacturing processes, suppliers, and customers. A successful attack may result in disruption of operations, leakage of confidential information, loss of customer trust, and financial losses. In my capacity as IT Security Manager, I need to identify both internal and external cybersecurity threats, which would help me develop effective security controls and minimize risks related to CIA[6].
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Figure 1: Cybersecurity Threat Landscape of SteelForm Manufacturing Ltd.
[bookmark: _Toc235871368]1.2 Internal Threats
The internal cybersecurity threats result from the individuals that have access rights, like employees, subcontractors, temporary workers, and third parties. Such trusted individuals might be the cause of security problems either accidentally or deliberately. The typical examples of internal cyber threats are errors that people commit, such as accessing malicious attachments, opening phishing links, improper configuration of computers, or sending confidential data to an inappropriate recipient. Poorly protected passwords are another issue that makes one vulnerable to attacks because passwords are easy to predict, reuse, or share, which makes it easier to penetrate accounts through brute-force attacks. Internal threats are when people deliberately steal data, intellectual property, or sabotage computers, which is complicated by the fact that people already have access rights.
[bookmark: _Toc235871369]1.3 External Threats
Cybersecurity threats emanating from external sources include those committed by cyber criminals, hacktivists, rival organizations, or organized crime syndicates in pursuit of monetary gains or theft of intellectual property. Ransomware stands out as one major threat since it encrypts production systems and requires payment. The risk posed to manufacturers is quite significant due to the fact that downtime affects business operations and earnings. In phishing attacks, hackers disguise themselves as suppliers, customers, or company officials in order to steal credentials or confidential data. Since SFM has been hit by phishing scams before, there is need to bolster email security. Cyber threats may be spread using malicious websites, attachments in emails, software updates or removable storage and will be able to steal information, spy on activities or enable access to the system[7].
[bookmark: _Toc235871370]1.4 Threat Impact Analysis
These identified risks are capable of affecting SFM in a significant way because they will cause disruptions in production, delays in customers' orders, increase in cost of doing business, damage the reputation of the firm, and reveal the confidential information about the designs and intellectual property of the firm. The risks also affect the CIA triad, which comprises of confidentiality because of the security breach; integrity due to the malware and manipulation of the data; and availability due to the ransomware attacks[8].
[bookmark: _Toc235871371]1.5 Summary
The company of SteelForm Manufacturing Ltd. is faced with a wide range of cybersecurity threats originating from both internal sources and outside threats. The internal threats are mostly associated with human mistakes, insufficient authentication, insider threats, and the use of unauthorized devices, whereas the external threats include ransomware attacks, phishing attacks, malware, abuse of IoT devices, industrial espionage, and vulnerabilities within the supply chain. Understanding of these risks helps the company to develop its cybersecurity strategy and protect itself from all the possible threats.
[bookmark: _Toc235871372]Task 2 – Security Policies
[bookmark: _Toc235871373]2.1 Introduction
An effective cybersecurity policy forms the basis of protection of organizational resources, continuity of business operations, and regulatory compliance. A cybersecurity policy provides clear instructions regarding how organizational members, employees, and third parties may access and use information technology systems. Since SteelForm Manufacturing Ltd. has adopted the use of IoT devices for manufacturing, cloud-based systems for production management, and other technologies that connect to each other, there is need for cybersecurity policies to be developed and implemented. Such policies will be developed using the international standards, which include ISO/IEC 27001, NIST Cybersecurity Framework, GDPR principles, and the CIA triad.
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Figure 2: Cybersecurity Policy Framework for SteelForm Manufacturing Ltd.
[bookmark: _Toc235871374]2.2 Password and Authentication Policy
A strong password and authentication policy will be employed by SteelForm Manufacturing Ltd. to ensure protection of user account from any unauthorized access. All the employees are supposed to set up passwords that should contain a minimum of fourteen characters with letters both in lower case and upper case as well as digits and special characters. Any password reuse within various applications will not be allowed, and password changes will be made instantly if there is any kind of breach in it. The use of MFA will be compulsory in cloud services, remote access, administrative accounts, and privileged users.
[bookmark: _Toc235871375]2.3 Access Control Policy
The use of the systems within the organization must follow the PoLP principle, where only the necessary permissions for carrying out the assigned tasks will be given to the staff. RBAC will be used to assign the appropriate permissions based on the role of the department.
[bookmark: _Toc235871376]2.4 Network Security Policy
The production network of the company needs to be protected using multiple defense layers. Enterprise-level firewalls need to be employed to control all incoming and outgoing traffic, whereas IDSs and IPSs need to be used to monitor the network traffic for any unusual activities. Network segmentation should separate the corporate environment from production machines, IoTs, and guest networks to limit the lateral movement in case of any cyber attacks. Secure VPNs would be essential for remote access of the company’s resources.
[bookmark: _Toc235871377]2.5 IoT and Operational Technology (OT) Security Policy
Since SteelForm Manufacturing Ltd. employs intelligent manufacturing machines, specific security measures are necessary for protecting IoT devices as well as OT systems. All IoT devices should be inventoried and have secure authentication credentials instead of default passwords from manufacturers. Firmware updates should be made periodically for vulnerability mitigation.
[bookmark: _Toc235871378]2.6 Email and Communication Security Policy
Email is still a major source of cybercrimes; therefore, it is necessary for SteelForm Manufacturing Ltd. to put in place an effective system for ensuring the safety of emails within the company. Every incoming mail should first be scanned for malware and phishing before reaching the users of the company.
[bookmark: _Toc235871379]2.7 Data Governance and Data Protection Policy
Information pertaining to organizational matters will be classified on the basis of sensitivity in business into Public, Internal, Confidential, and Highly Confidential categories. Sensitive designations in engineering, customer agreements, financial information, and production data will be encrypted.
[bookmark: _Toc235871380]2.8 Backup and Disaster Recovery Policy
Business continuity in the wake of cybersecurity attacks is assured by putting in place backup and disaster recovery measures by SteelForm Manufacturing Ltd. Production databases, cloud services, and engineering documentation will be backed up daily with weekly backups taken offline to minimize ransomware attacks.
[bookmark: _Toc235871381]2.9 Policy Summary
These cybersecurity policies present an integrated set of rules that will help to mitigate any security risks detected within the SteelForm Manufacturing Ltd. Through strong authentication methods, role-based access control, a secure network design, IoT security, data governance, email security, and robust backup mechanisms, these policies work to improve the organization’s cybersecurity situation. By being compliant with internationally accepted frameworks such as ISO/IEC 27001, the NIST Cybersecurity Framework, GDPR, and the CIA Triad, these policies provide a viable base to ensure safety of the organizational resources from all cyber security risks.
[bookmark: _Toc235871382]Task 3 – Mitigation Measures
[bookmark: _Toc235871383]3.1 Mitigation Measures
Security controls should be implemented by SteelForm Manufacturing Ltd., aimed at minimizing the aforementioned risks. These controls include a combination of technical, administrative, and monitoring procedures to protect the company’s processes.
	Threat
	Mitigation Measure
	Implementation

	Phishing
	Email filtering and staff training
	Deploy email security tools and conduct phishing awareness sessions.

	Malware
	Endpoint protection
	Install antivirus/EDR software and keep systems updated.

	Ransomware
	Offline backups
	Perform daily backups and regularly test data restoration.

	Insider Threat
	Role-Based Access Control (RBAC)
	Grant users only the permissions required for their roles.

	Weak Passwords
	Multi-Factor Authentication (MFA)
	Enforce strong passwords and require MFA for all critical accounts.

	IoT Attacks
	Network segmentation
	Isolate IoT devices from the corporate network and update firmware regularly.

	Unauthorized Access
	Firewalls and IDS/IPS
	Monitor network traffic and block suspicious activities in real time.

	Data Breaches
	Data encryption
	Encrypt sensitive information both at rest and during transmission.


The performance of these controls can be measured at regular intervals using vulnerability assessment, penetration testing, and security audit techniques. Continuous monitoring and timely updates of software will assist in making sure that the controls remain effective against future cyber threats.
[bookmark: _Toc235871384]Task 4 – Monitoring and Incident Response
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Figure 3: Incident response process for cybersecurity incidents at SteelForm Manufacturing Ltd.
[bookmark: _Toc235871385]4.1 Network Monitoring and Incident Response
Constant surveillance of the network is necessary to detect and react to potential security threats to avoid any disruption to the business operations. It is recommended that SteelForm Manufacturing Ltd. install IDS, IPS and SIEM solutions to continuously track the network activity, the activity of users and system logs. Alerts should automatically be sent to the information security team about any suspicious events like failed logins, detection of any malicious software or unusual activity in the network. If a security incident takes place, the company should follow a proper procedure of incident response. First step of this process will include the detection and identification of the threat. After that the systems affected by the attack should be isolated to prevent additional damages. Next, the company's security team will investigate the reasons of the incident, neutralize it, and repair affected systems with the help of validated backups. At last, a post-incident analysis should be carried out to make conclusions and improve the security policy. Conducting of vulnerability scans, patch management and log reviews will help the company to prevent exploitation of vulnerabilities.
[bookmark: _Toc235871386]Task 5 – Training and Awareness
[image: ]
Figure 4: Cybersecurity awareness and training program for SteelForm Manufacturing Ltd.
[bookmark: _Toc235871387]5.1 Staff Training and Awareness
The awareness of the employees plays an important role in the development of a good cybersecurity strategy. The management at SteelForm Manufacturing Ltd. should make cybersecurity training mandatory for all employees, both induction wise and yearly thereafter. The training should include password management, phishing awareness, safe use of the internet, handling of information and incident reporting. Phishing exercises should be done on a regular basis to evaluate the awareness level of the employees and highlight the weak areas where improvement is required. The employees should be encouraged to report any suspicious email or attempt to access any system by unauthorized personnel.
[bookmark: _Toc235871388]Conclusion
The SteelForm Manufacturing Ltd. company is becoming increasingly exposed to cyberthreats because of the usage of Internet of Things gadgets, cloud computing technology and automation systems in production. The current report reveals the most common internal and external threats to the company and offers ways to address them via implementation of certain security policies, mitigation measures, monitoring activities and training of employees. Following international practices in information security, including CIA Triad, ISO/IEC 27001, NIST Cybersecurity Framework and GDPR principles, will increase the confidentiality, integrity and availability of information at the organization.
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