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In the digital age organisations face numerous challenges in securing their IT infrastructure and assets. While cybersecurity often takes center stage the physical security of IT assets is equally critical but often overlooked. A comprehensive approach to security must account for both digital and physical threats as these two are often interconnected. This research paper reviews the necessity of creating a secure environment that protects, detects, reacts, and safeguards organizational applications and IT systems against potential risks.
Modern organisations must adopt an advanced security framework that combines physical and cybersecurity measures to address a range of threats, including unauthorised access, theft, environmental risks, and insider threats. Physical security measures such as access control systems, surveillance, and secure server rooms, are essential to protecting hardware and preventing breaches that can have large effects on organisations
The aim of this research is to explore the tools, strategies, and best practices for ensuring physical security of IT assets. It also examines how these measures can be improved by leaning on established technologies and adopting a proactive, risk-based approach to physical security. By integrating these insights, organisations can create a resilient security infrastructure.
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Organisations are highly dependent on IT systems and infrastructure for their operations, data storage, and communication. As a result, IT assets, data centres, and networking equipment are often critical components of day-to-day operations. While organisations focus heavily on protecting against cyberattacks, forgetting the physical security of IT assets can lead to consequences on a large scale. Physical security measures aim to deter, detect, and respond to physical threats that may compromise IT systems and are often highly effective at doing so.
However, the combination and integration both of physical and cybersecurity measures is essential for safeguarding IT systems. Threats or attackers often exploit physical vulnerabilities to gain unauthorized access to systems. This research emphasizes the ways in which organizations can develop environments that protect, detect, react to, and safeguard IT assets and applications.

[bookmark: _Toc184849801]The importance of Physical Security
Each company will have its own needs for IT assets, these could include servers, data centers, storage devices and may include software where applicable. However, IT assets overall substantially contribute to the underlying technological ecosystem of organisations and can hold a lot of importance, hence needing to be protected both physically and digitally.[1] 4 Types of IT Assets Your IT Inventory Should Include 
Failure to correctly protect the infrastructure can lead to vast consequences, one of these consequences includes data breaches and whilst it may seem minor to us consumers but can be detrimental to organisations as they can become instigators of financial loss, reputational damage, legal issues, breakdown of consumer trust, and in some cases large fines.”[2] Alongside this in the UK GDPR is enforced by the Information Commissioner’s Office (ICO) and they hold the power to issue fines for GDPR breaches and other violations for up to £17.5Million or 4% of the company’s global annual revenue. [3] As just highlighted, these topics require a high level of care to ensure not only the safety of consumer data but also the reputation, longevity and financial situation of organisations. To achieve this, we must achieve a balance of good physical and cybersecurity programs.

 As discussed in the introduction, this report will aim to focus on the physical aspect of data security as this is an area that is often neglected/overlooked as our IT usage has increased in the recent years. To begin I did some research on a framework used in the IT Sector, it is called the “Identify, Protect, Detect, Respond and Recover: The NIST Cybersecurity Framework” displayed is a visual example of the 5 sections.
[image: Identify, Protect, Detect, Respond, Recover][4] 
This is a comprehensive security strategy designed to ensure the safety and continuity of IT assets by addressing physical security challenges. [5]  This section examines each component of the framework, outlining key measures and strategies and highlighting why they may be important to an organisation’s success.
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The first stage of the framework is to identify. “The goal of the Identify function is to develop an organizational understanding to manage cybersecurity risk to systems, people, assets, data, and capabilities.” [6]
Essentially it is the initial task of collating each area that are essential for the organisations function but also hold an element of risk, it helps outline what needs to be addressed in the following stages and may act as a guide as to what aspects of the organisation require further attention. [7]
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The protection stage focuses on implementing ways of safeguarding assets and data and mitigating potential risks when focusing on physical security these mitigations could include: 
· Preventing unauthorized access to physical IT assets 
· Safeguarding data servers or confidential information
· Employee education/development [8]
Placing the correct proactive measures are critical to reduce vulnerabilities and deter malicious intent. Some of these measures are explored below:

Access Control Mechanisms
One way of combating unauthorized access is by implementing access control mechanisms/measures throughout the organization. If an organisation implements access control it may help to limit and monitor who can enter critical IT areas, a few ways of ensuring this are:

· Biometric Scanners: Also known as Fingerprint and facial recognition systems authenticate individuals based on unique physiological traits, ensuring only those with authorisation gain access. These scanners can be highly effective and remove issues such as common passwords being guessed or passwords being shared, as the access is granted based solely on biometric data. Despite the convenience and the impressive scalability of these types of systems, mistakes do occur and can lead to un-authorised individuals gaining access and therefore, further measures must be explored.[9] 
· RFID Cards: Radio-frequency identification (RFID) cards provide another method of controlling access. These cards store information directly on the card and use an embedded antenna to communicate via radio waves when brought near a reader, typically positioned near doors. This technology is familiar in everyday life, such as when using a contactless bank card to make payments. RFID systems offer several clear advantages: they enable authorized users to access facilities quickly, permissions on cards can be updated or revoked swiftly if needed, and the system logs each access attempt, which can be valuable for security monitoring and investigations. However, a significant drawback of RFID cards is their vulnerability to theft. If a card is stolen, the thief may gain immediate access to secure areas, and damage could occur before the card is reported or deactivated.[10] 
· PIN-Based Systems: Personal Identification Numbers (PINs) can function as either a standalone access control method or as an additional layer of security when combined with RFID cards or biometric systems. By requiring users to enter a series of digits for authentication, PINs can help prevent unauthorized access if issues like stolen RFID cards or biometric errors occur. However, as a variation of the traditional password system, PINs come with their own vulnerabilities, such as being guessed or shared. For this reason, they are most effective when used in combination with other access control measures.



Access control measures remain essential despite their flaws and serve as a strong deterrent to individuals attempting unauthorised access to facilities with any malicious intent. They must be implemented wherever the physical security of assets is important. If this stage is successful then most threats can be eradicated before they even become an issue, this of course is an ideal scenario, and other options may need to be looked at.
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The next stage of the framework fixates on detection and the ability to notice any breaches as they arise or before major damage has been done. One way of detecting potential risks or risks that have already occurred is by installing surveillance systems. Surveillance systems can act as a second layer of protection for when other measures have failed one of these systems is CCTV monitoring.

· CCTV Monitoring: Is the usage high-definition cameras which provide real-time videos which can either be watched live or held in storage for later use. They may be used as a form of evidence in events such as data breaches but when used in real time can be used to stop events happening all together, in fact visible CCTV cameras can discourage unauthorized individuals from attempting to access secure areas. This is especially crucial in protecting server rooms or facilities storing sensitive data, as breaches often start with physical access.[11] 
· Security: in the form of personnel or guards who are employed to monitor, protect and safeguard facilities, The main usage of security guards is in the form of deterrence, having someone physically located at a site overseeing the regular ongoings can be enough to stop people entering without authorisation. Aside from this if events of malicious intent do arise then they can detect the incident and stop or reduce the impact via early intervention.[12] 
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The third stage of the approach is the react stage, in an ideal world an organisation wouldn’t need to deploy this stage as they would have removed the threat in the initial stage, however no system is perfect, and breaches do occur. In such events it is crucial that organisations have protocols in place to react appropriately. These may include:
· Physical Breach Response: Is the act of having a clear procedure that is deployed in events of a physical breach, i.e breaking and entering this could include locking down affected areas, informing law enforcement and placing sensitive information/equipment in a more secure area.
· Emergency Evacuation Plans: We have talked a lot about malicious individuals being a leading cause of data breaches, but what happens when natural situations or disasters occur such as fires, earthquakes and hurricanes how do we plan to mitigate these? That’s where emergency evacuations are critical. In these events organisations need to protect their employees as a priority but the preservation and security of sensitive information is highly important, this is why proactive plans need to be in place such as exit plans, exit lighting and meeting points are important.
[bookmark: _Toc184849806]Recovery
The final aspect is recovery and focuses on the organisations ability to recover from physical security issues such as fires, intrusions, natural disasters, or vandalism, it is critical in ensuring overall organisational resilience and continuity. A well-structured recovery plan minimises downtime and addresses vulnerabilities to prevent future incidents. Recovery should focus on reverting damages sustained and acting on the lessons that are learned, a good recovery can result in following outcomes:
· Restoration of prior conditions and ways of working, this could be in the form of partial restoration or in some cases a full recovery can be made.
· Gained knowledge and understanding to prevent/lower risk of event occurring again.
· Lower costs associated with fines and penalties. As breaches are contained and controlled to not expand further. [13] 
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Overall, the NIST framework provides a great deal of guidance and protection to all organisations regardless of size, it is thorough, clear and comprehensive and on the whole an organisation using this framework will likely avoid a large amount of mistakes. This is not to say that following the framework will eradicate threats and vulnerabilities as no system is perfect and each organisation will require its own set of physical security to cover individual risks and scenarios, however, one area that lacks elements of physical security is remote working.
Remote working is a pillar stone of modern working as typically companies allow  more people to work from home since the Covid-19 pandemic in 2020, in fact a study conducted into 2023, showed that 43% of UK workers work from home for some of their employment and 58% of employers are offering remote work as a part of their employment package, so it is safe to say that remote work is becoming more popular.[14] 
Many security risks arise when discussing remote work especially physical security as leaders no longer have control over peoples working conditions, one of the risks associated with remote work is theft. 
As discussed earlier on there are many ways in which we can deter thieves, such as surveillance cameras, security guards, and access control measures, but this is not practical for remote work, and organisations cannot enforce these rules onto workers and therefore take a bigger element of risk. This does not mean that these risks can be mediated it just requires more care and trust in employees. Another side to this is the fact that workers may share their workspace with others or work at alternate locations and therefore organisations may not be placing trust in just their employee but those around them and this means they have little to no control over who may have access to devices being used which may result in data breaches.[15]
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From my research it has become clear that the physical security of IT assets is a critical but often overlooked component in organisations. While much focus is rightfully placed on combating cyber threats, the aim of the report is to highlight the importance of integrating physical security measures to protect vital infrastructure such as servers, data centers, and storage devices and how neglecting this aspect can lead to severe consequences, including data breaches, financial losses, reputational damage, and legal penalties, such as GDPR fines.
Organisations using the NIST Cybersecurity Framework as a guiding model can often adopt a holistic approach to safeguarding their IT assets by following Each stage Identify, Protect, Detect, Respond, and Recover allows them to provide actionable steps to mitigate risks, from access control measures to surveillance and emergency response plans. The framework ensures organisations not only have a better chance of preventing breaches but also react effectively and recover efficiently when incidents occur.
The rise of remote work presents additional challenges, as employees working outside controlled office environments increase the risk of theft, unauthorized access, and data breaches. The necessity for new security strategies that go beyond traditional workplaces such as home offices, shared spaces and ways of improving physical security issues at homes in cost effective ways is something that requires more research.
In conclusion, it is safe to say the integration of physical and cybersecurity is vital for organisational resilience. While no system is perfect. Placing security measures, informed by frameworks like NIST, significantly reduces vulnerabilities, and by addressing both physical and cyber risks, organisations can safeguard their operations and protect sensitive data, whilst maintaining trust with stakeholders. These types of treats can evolve, and new issues can arise when new working patterns such as remote working are introduced and therefore, continuous evaluation and adaptation of security measures will remain essential for long-term success.
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As CSS begins to establish itself as a rapidly growing threat intelligence and consultancy company, it must ensure that it provides businesses with the necessary tools and frameworks to address modern challenges in cybersecurity. These challenges include combating ever-evolving cyber threats, ensuring compliance with regulatory bodies, maintaining business continuity in events of disruption, enabling data recovery, and implementing effective risk management strategies. To stay ahead in the dynamic landscape that is cybersecurity, CSS must adopt an approach that not only strengthens its operations but also ensures long-term resilience.
This section outlines a comprehensive framework for designing and implementing an Information Security Unit (ISU) that is tailored to meet CSS’s needs and support its goals. The approach focuses on critical areas such as organisational structure, policies and procedures, compliance with industry and legal standards, effective governance, and strategic risk management. In addition, this section addresses the need for robust contingency planning to maintain uptime during disruptions and advanced protection to safeguard assets and sensitive information.
By adopting this comprehensive approach, CSS can reinforce its position as a trusted provider in the threat intelligence and consultancy, offering clients solutions while ensuring the fundamentals of their operations are secure, efficient, and aligned with growth.

[bookmark: _Toc184849811]Organisational Structure
A well-defined organisational structure ensures that roles and responsibilities are clearly distributed within the ISU. Below is a proposed structure for CSS:
1. CISO(Chief Information Security Officer): Oversees the ISU, aligns its objectives with CSS’s business goals, and makes final overwriting decisions.
2. Security Operations Team: Focuses making effective security decisions and creates proactive threat detection protocols, incident response, and improves technical security measures.
3. Compliance Team: Manages compliance with laws and regulations, assesses risks, and maintains ethical practices. Other areas of the business may go to they to get their proposals overlooked
4. Business Continuity Team: Is first to step in when things go wrong and ensures rapid recovery from incidents and aims to maintain services without interruption.
By adopting a security organisation within the business CSS can ensure accountability is kept as key roles are highlighted for each team, workloads are kept as light as possible, and each area of security is given the appropriate attention.
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Policies and procedures provide the foundation for a secure environment by establishing guidelines for employees and management. Whilst these may be overlooked by many employees the sharing of their information is critical for adherence in the workplace and therefore CSS’s ISU should adopt the following key policies and procedures:


 Policies
1. Information Security Policy: Establishes rules for protecting sensitive data, addressing access control measures, cyber threats and surveillance systems
2. Data Protection Policy: Ensures customer data is handled securely and in compliance with regulations like GDPR. This should also include how to report an expected breach.
3. Remote Work Security Policy: Addresses security risks in remote work environments, including secure connections and device management. This may include VPN access, working conditions at home and storage of equipment outside work hours.
4. Employee Training Policy: Forces regular cybersecurity awareness training for all staff at any level, it ensures a holistic education in regard to cybersecurity.
Procedures:
1. Incident Response Procedure: This should include Incident reporting guidelines, what to do in emergencies and where to go for guidance.
2. Backup and Recovery Procedure: Regular backups of critical data essential for business continuity and scheduled recovery/evacuation drills.
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CSS should comply with legal standards to maintain credibility and societal standings alongside this compliance is vital to avoid penalties and fines opposed by regulatory bodies. Compliance requirements should include:
1. (GDPR): Ensures that CSS protects customer data, provides transparency, and secures data storage systems. 
2. ISO 27001: An internationally recognised standard which aids adherence to industry standards for information security management systems.
To ensure compliance, CSS should implement regular audits and train employees on relevant regulations. This would result in a company wide understanding of compliance and help rule out issues of compliance occurring due to a gap in employee knowledge. This would be worthy investment even if it requires large resources as GDPR fines can be quite substantial.
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Effective governance and planning from CSS can help ensure that security frameworks align with organisational goals and objectives, by creating this synergy, organisational focus can be preserved without compromising security. To create this CSS should include:
Governance:
· NIST Cybersecurity Framework, by following the 5 stages of the NIST CSS can correctly identify, protect, detect, respond and recover to most cybersecurity issues. Creating an overall framework to protect data.
· Create clear accountability for security measures through regular reporting to the CISO and executive leadership, this could include meetings, seminars or informal sessions such as port of calls within different departments.
Strategic Planning:
1. Roadmap: CSS should establish a long-term goal likely a 3–5-year plan outlining goals for enhancing security tools, training, and technologies. This might include areas that have caused breaches previously or emerging trends discovered by other organisations or security expert. The goal can also be adapted along the way if focus points change, and regular checks should be made to increase adherence and suitability of the roadmap.
2. Metrics and KPIs: To ensure continuous improvement CSS should track progress using metrics such as incident response time, number of detected and prevented threats, and average income saved/lost from GDPR fines compared to previous years. By identifying trends, they can adapt their time and resources accordingly and be effective in which areas of security the focus on.
3. Resource Allocation: Appropriately allocate budgets for employee training programs, and hardware/software upgrades which aid asset and data protection and invest in hiring established security professionals. By creating plans to invest time and resources into the correct things CSS can improve overall efficiency, it is likely not every resource will be overly efficient but by being specific in the allocation can reduce redundancy or waste.
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Risk management is critical to identifying, assessing, and mitigating threats to IT assets.  Despite following frameworks such as NIST CSS should also focus on creating a structured risk management process and regular reviews of the steps, the steps should include:
Steps in Risk Management:
1. Risk Identification: Identify potential risks (e.g. insider threats, theft, or natural disasters). These risks may differ based on time of year, current trends or increases of theft in the area etc, and therefore should be reviewed regularly
2. Risk Assessment:  CSS should analyse risks based on likelihood and their impact by using relevant data available, displaying these risks digitally in the forms of graphs would help increase understanding and may increase employee cooperation.
3. Risk Mitigation: Implementing features such as access control systems, employee monitoring, and surveillance teams to monitor and safeguard sensitive information. Teams of security personnel could be present 24/7 but this would result in increased fees due to paying increased employee wages and likely overnight increases due to unsociable hours and the relevance of needing this level of risk mitigation should be investigated before committing.
4. Display: CSS should display the most common risks in the forms as posters, organisation wide emails and intranet announcements, this can increase overall employee exposure to threats and increase education and reduce knowledge gaps.
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Contingency planning ensures CSS can maintain operations during disruptions. They can be vital to ensure the business can remain online and provide services and protect the longevity of the organisation key components could include:
1. Identify critical business functions and develop strategies for maintaining operations. Essentially just what aspects of the business are required for it to run at a basic level and how to maintain these in events of disruption.
2. Create detailed recovery procedures for IT systems, cloud services, and data, mainly how to restore information, this could include holding multiple locations of important data, so it is not completely lost, back up data regularly or placing physical IT systems in secure places to reduce events of damage.
3. Conduct regular simulations of disasters such as fire, earthquakes or storms and record results, from there incorporate any improvements required to ensure information is protected in the event of real disasters.
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CSS should look to include protection mechanisms to safeguard its IT assets and services provided a lot of these are common practices in regular consumer usage of devices but advanced versions should be used where possible, these could include:
Key Protection Mechanisms:
1. Access Control: Implement biometric authentication, RFID cards to physical locations such as buildings, secure facilities or gates on the perimeter of the premises, and multi-factor authentication (MFA) or pin systems to digital devices or as an extra layer of security.
2. Encryption: No protection can be perfect and therefore CSS should encrypt its data, doing this ensures that it is harder for criminals to use compromised data maliciously this Is especially true in cloud services or where information is being transported online where it can easily be intercepted.
3. Firewalls: can help protect against unauthorized access and monitor network traffic. They can also be used as way to stop users accessing sites that can cause information to be leaked.
4. Antivirus Software: CSS should deploy antivirus software on all employee devices, in cases where remote working occurs employees should be provided with ‘work’ computer/devices to avoid them using personal devices which could result in viruses being caught during personal usage.
5. Physical Security: Use CCTV, security personnel, and secure server rooms to prevent unauthorised physical access. These will act as a physical barrier to entry but also as a deterrent for many criminals.
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In conclusion, if CSS tries to establish a robust Information Security Unit (ISU) and demonstrates its commitment to maintaining a strong security position in the evolving age of cyber threats and technological development they would be on tract to mitigating a large portion of issues. They should start by implementing a well-defined organisational structure, this way CSS can ensure that responsibilities are effectively allocated across enabling relevant teams encouraging seamless collaboration and quick response to security incidents should they arise, CSS can include comprehensive policies and processes which will lay the foundation for a secure working environment, fostering employee awareness and ensuring adherence to best practices.
CCS’s compliance with legal frameworks, such as GDPR and ISO 27001, will enhance credibility and mitigate potential liabilities or fines and strategic planning will outline ways to improve security initiatives and aim to work alongside organisational objectives. CSS should also focus on risk management practices, coupled with contingency planning, and ensure that they can proactively identify, assess, and mitigate threats whilst maintaining business uptime and image. Furthermore, advanced protection mechanisms such as encryption, firewalls, and physical security measures will always be relevant to safeguard IT assets, sensitive data, and critical infrastructure and should not be overlooked.
Through these measures, CSS will not only protect itself against cyber threats but also strengthen its reputation as a trusted consultancy and threat intelligence provider. This will allow them to stay agile, vigilant, innovative, and compliant.
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