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E XECUTIVE SUMMARY 

In today’s digital-first economy, cybersecurity dominates boardroom agendas and IT budgets. But while threats to 
digital infrastructure are front and center, the physical vulnerabilities of high-value data center hardware in transit 
often go under-examined. From OEM to data center and rack installation, the journey of high value, delicate 
equipment such as High-Power Computing (HPC) servers and server racks poses real risks—from tampering 
and theft to regulatory violations. This white paper explores how custom-engineered packaging solutions 
not only mitigate these risks but also support broader compliance and physical security strategies, as well as 
sustainability goals. By proactively addressing transport and handling vulnerabilities, organizations can align with 
evolving compliance requirements and protect high-value, critical assets.

INTRODUCTION: THE OVERLOOK ED VECTOR OF CYBER-
PHYSICAL RISK

Data center security is no longer confined to protecting networks and servers from cyberattacks—it now must 
encompass the physical movement of equipment across geographies. A growing number of high-profile breaches 
and incidents has stemmed not from digital exploits, but from overlooked weaknesses in physical handling and 
supply chain practices. Equipment vulnerability begins not after installation, but rather before deployment—when 
hardware passes through distribution centers, third-party carriers, and warehouse docks.

Physical tampering, theft, and misrouting represent high-stakes risks, especially as organizations scale globally 
and rely more on outsourced logistics. Addressing these threats requires more than just tightening facility 
security—it demands a holistic rethink of how data center equipment is packaged, moved, stored, tracked,  
and verified.

THE HIDDEN RISKS BE T WEEN MANUFACTURING AND 
DEPLOYMENT

Despite advanced encryption and firewalls, data is only as secure as the infrastructure housing it. The physical 
transport of sensitive IT assets exposes them to multiple threats that can compromise both performance and 
compliance while causing data centers to experience operational downtimes and incur added costs:

• Tampering and interception: During transit, malicious actors may access internal components to install 
spyware or malware, undermining system integrity before the equipment is even deployed. In sensitive 
industries like defense, financial services, and healthcare, such breaches can have devastating consequences.

• Shock and vibration: The delicate nature of electronic assemblies means that even small impacts or 
vibrations can lead to latent damage, resulting in reduced reliability, data loss, or premature failure. The 
cumulative effect of micro-vibrations during long-haul shipping can degrade performance without immediate 
detection.

• Electromagnetic interference (EMI): Equipment transported without proper shielding may suffer from signal 
degradation or data corruption and may even be vulnerable to signal interception—particularly in high-risk 
geopolitical areas. 
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• Loss or theft: Given the high value of IT hardware, unprotected or poorly tracked shipments are prime targets 
for theft. Loss can lead to operational delays, financial loss, and data breaches that violate compliance 
regulations.

• Supply chain volatility: Supply chain constraints and resource depletion due to one-off packaging’s 
inefficiency in keeping up with demands. 

REGUL ATORY AND COMPLIANCE L ANDSCAPE

As the physical movement of data infrastructure becomes increasingly scrutinized, regulatory frameworks have 
evolved to address associated risks:

• NIST SP 800-53 & 800-171: These standards highlight physical security measures during hardware transit for 
federal systems, reinforcing the need for tamper-resistant and traceable transport.

• ISO/IEC 27001: As part of information security management systems, this standard underscores the 
importance of maintaining asset confidentiality and integrity throughout the supply chain.

• CMMC (Cybersecurity Maturity Model Certification): Required for defense contractors,  
CMMC stresses physical protection of controlled unclassified information (CUI) during transit  
and storage.

• GDPR & HIPAA: While typically focused on digital data protection, these regulations also penalize the physical 
loss of devices containing sensitive personal or health data.

Supply Chain Volatility
Supply chain constraints and resource 
depletion due to one-off packaging’s inefficiency 
in keeping up with demands. 

Tampering and Interception
Malicious actors may access internal components 
to install spyware or malware, undermining 
system integrity even before deployment

Loss or Theft
High-value IT hardware in unprotected shipments 
are prime targets for theft, leading to operational 
delays and data breaches.

Shock and Vibration
Even small impacts can cause latent damage
to electronic assemblies, leading to reduced 
reliability, data loss, or premature failure.

Electromagnetic Interference (EMI): 
Equipment without proper shielding may suffer 
signal degradation, data corruption, or be 
vulnerable to signal interception.

T H E  H I D D E N  R I S K S  B E T W E E N  M A N U FAC T U R I N G  A N D  D E P LOY M E N T

Interconnected vulnerabilities in IT asset transport

I T  A S S E T S  I N  
T R A N S I T  

Vulnerable during transport 
from manufacturing to 

deployment
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A lapse in physical security during equipment transport can result in noncompliance fines,  
delayed certifications, and lasting reputational damage. Moreover, insurance providers may impose higher 
premiums or deny coverage without evidence of compliant containment systems.

E VOLVING THRE ATS REQUIRE E VOLVING SOLUTIONS 

Legacy shipping methods—pallets, foam inserts, and wooden crates—are no longer sufficient to meet the 
complexity of today’s threat landscape. Modern data center operators are investing in high-performance 
transport cases engineered with: 

• Tamper-evident seals and smart locks: These not only discourage unauthorized access but also record 
and alert when breaches occur, ensuring visibility and accountability. Data logs can be used during audits or 
investigations.

• EMI shielding: With the rise of cyber-physical threats, shielding prevents eavesdropping and protects against 
disruptive electromagnetic attacks. Some systems even incorporate Faraday cage designs.

• Shock absorption systems: Dynamic cushioning and mechanical dampers ensure equipment can withstand 
impacts and vibration over long distances. This protection is critical for maintaining calibration and uptime 
reliability.

• Asset traceability: Integrated sensors, GPS, RFID, and barcode systems provide real-time location and 
condition monitoring, reducing loss risk and enabling fast response to anomalies. Advanced systems include 
geofencing alerts and tamper-tracking chains of custody.

• Reusability: Solutions that can be used multiple times not only provide sustainable alternatives, but also 
relieve supply chain bottle necks, reduce downtime and costs, and improve efficiency. 

AMERICASE’S STR ATEGIC ROLE

Americase is at the forefront of redefining packaging as part of the physical security ecosystem. Their approach 
centers on: 

E VO LV I N G  T H R E AT S  R E Q U I R E  E VO LV I N G  S O L U T I O N S

Modern data centers need high-performance transport cases that are engineered with:

Tamper-evident seals 
and smart locks

Electromagnetic 
Interference (EMI) 

shielding

Shock absorption 
systems

Asset 
traceability Reusability
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• Custom enclosure engineering: Each case is designed to the precise dimensions and weight profile of 
the equipment it protects, minimizing movement and damage risk. These enclosures are constructed from 
advanced materials selected for strength, insulation, and longevity.

• Integrated environmental monitoring: Sensors inside the packaging can log and transmit temperature, 
shock and vibration, humidity, impact, and tamper data, supporting both logistics and compliance reporting. 
Americase’s proprietary solutions offer plug-and-play compatibility with data center asset tracking tools.

• Audit-ready documentation: Americase systems support regulatory audits through integrated labeling, 
manifest pockets, and documentation holders that streamline tracking. Reports can be exported in formats 
compatible with major GRC (governance, risk, compliance) platforms.

• End user sustainability: Reusable and recyclable packaging enables clients to reduce waste, lower emissions, 
and meet ESG commitments while maintaining security and compliance.

• Additional security options: To ensure maximum security and meet all customer requirements, protective 
containers can be customized with more options, such walls, ESD, and Kevlar bags. 

• Streamlined operations with data center automation: To ensure safe and user-friendly shipping  
and handling, containers are compatible with data center automation such as rack tugs and lifts.

• Open Compute Project (OCP) Compatibility: As active working group members, Americase  
helps community members as we all work together to ensure interoperability, efficiency, and  
scalability for truly seamless, plug-and-play hardware solutions.   
 

Clients gain not just physical protection, but peace of mind knowing their critical infrastructure is 
safeguarded from factory floor to facility door.

BEST PR ACTICES FOR SECURE IT EQUIPMENT TR ANSPORT

Data center operators and supply chain leaders should take a systematic approach to physical security during 
transport. Key best practices include: 

• Risk assessments: Analyze potential vulnerabilities in routes, handoff points, and third-party logistics 
providers. Incorporate threat modeling for geopolitical, environmental, and logistical factors.

• Vetting packaging vendors: Work with companies that offer proven, regulation-aligned solutions tailored for 
IT hardware. Vendors should provide third-party validation certification and detailed technical specs.

• Standardization of secure packaging: Implement a uniform set of transport containers with tamper-evident 
and tracking features across all locations. This simplifies training and improves audit consistency.

• Personnel training: Educate handling and logistics teams on the use of secure enclosures and the importance 
of maintaining chain-of-custody protocols. Simulation exercises can reinforce responses to tamper alerts or 
handling errors.

• Ongoing review and adaptation: Regularly assess packaging performance, audit transport records, and stay 
updated on compliance changes. Implement a formal process for feedback and continuous improvement.

THE PACK AGING LIFECYCLE: FROM PROCUREMENT TO 
DECOMMISSIONING

Effective packaging strategies must extend beyond point-to-point delivery. A lifecycle approach ensures that 
physical security is integrated from asset procurement to final decommissioning: 
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• Pre-deployment: Secure packaging should be a requirement in vendor contracts and procurement 
specifications. Planning for secure logistics at the procurement stage prevents last-minute vulnerabilities.

• Deployment and maintenance: Reusable enclosures streamline hardware refreshes and ensure protection 
during interfacility moves. Standardizing packaging across lifecycle phases minimizes training and logistical 
complexity.

• Decommissioning: Secure transport is critical when retiring or recycling equipment, particularly those 
containing sensitive data. Failure to control this stage can result in data exposure and regulatory violations. 

By designing packaging that adapts to multiple phases, organizations increase both security and  
operational efficiency.

SMART PACK AGING AND INFR ASTRUCTURE INTEGR ATION

As infrastructure becomes more intelligent, so too must the packaging that supports it. Emerging  
capabilities include:

• IoT-enabled tracking: Smart sensors relay real-time data on package status, including shocks, tampering, 
temperature, and humidity. Integration with cloud-based dashboards offers centralized oversight.

• Predictive maintenance: Analytics help identify packaging degradation and trigger maintenance or 
replacement before failures occur. Machine learning models can correlate conditions with failure trends.

• BMS and security integration: Packaging telemetry can integrate with building management systems or 
security dashboards for centralized oversight. This creates a unified interface between digital and physical  
risk management.

These innovations reduce blind spots and enhance responsiveness across the IT supply chain.

ENVIRONMENTAL CONSIDER ATIONS

Packaging strategies must also support environmental and sustainability goals:

“It’s not enough to think about sustainability at the end of a product’s life. We have to build it in from the 
start—packaging, containment, and logistics included.” — Robby Kinsala, President & CEO, Americase

• Material sustainability: Recyclable and reusable materials reduce landfill waste and carbon footprint. 
Lightweight aluminum and engineered polymers offer strength without environmental trade-offs.

• Circular economy models: Reusable enclosures that return through reverse logistics support closed-loop 
systems. Americase designs enable disassembly, reuse, and end-of-life material recovery.

• Regulatory alignment: Packaging strategies should align with ESG reporting frameworks and  
certifications. Organizations following GRI, SASB, or CDP guidelines can cite secure packaging as  
part of materiality disclosures. 

Read more on this approach in Sustainability in Data Centers.
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FUTURE OUTLOOK 

As the line between digital and physical security blurs, forward-thinking organizations are embedding  
physical protection into broader cybersecurity strategies. The rise of smart packaging with embedded  
sensors and real-time reporting will offer new capabilities for threat detection, compliance management,  
and operational continuity.

Furthermore, trends in remote work, edge computing, and global hardware sourcing will increase the 
complexity—and importance—of secure transport. Organizations that treat packaging as a mission-critical 
control point will be best positioned to maintain trust and uptime while reducing costs and environmental impact.

Sustainability will increasingly define the future of packaging for data center equipment transport. As 
organizations expand their ESG commitments, the demand for reusable, recyclable, and low-impact materials 
will grow alongside security and compliance requirements. Forward-looking packaging designs will emphasize 
circular economy principles, creating systems that can be redeployed multiple times, disassembled for 
component recovery, and efficiently returned through reverse logistics. This shift not only reduces single-
use waste and carbon emissions but also relieves supply chain pressure by ensuring a steady, reusable 
pool of containers. By embedding sustainability into the lifecycle of packaging, organizations can advance 
environmental responsibility while maintaining the resilience and security of their critical infrastructure.

CONCLUSION

Transporting data center hardware is not a simple logistics exercise. It is a high-stakes operation with 
implications for security, compliance, and business continuity. With the right containment strategies,  
packaging becomes a proactive safeguard—not just protecting equipment but enabling secure  
infrastructure from the very start.

Americase is proud to help lead this evolution. Our engineered solutions don’t just move hardware—they move 
safety, trust, compliance, and resilience forward.

For more insights and product details, visit www.americase.com/resources.

Resource Hub
Regulatory Standards and Frameworks

NIST (National Institute of Standards and Technology)
• NIST SP 800-53: Security and Privacy Controls for Information Systems and Organizations 
• NIST SP 800-171: Protecting Controlled Unclassified Information in Nonfederal Systems  

and Organizations 

ISO/IEC Standards
• ISO/IEC 27001: Information Security Management Systems  

Cybersecurity Maturity Model Certification (CMMC)
• CMMC Framework Documentation 

https://www.americase.com/?utm_source=WP&utm_medium=Link&utm_campaign=BeyondFirewall
https://www.americase.com/resources/
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final
https://csrc.nist.gov/publications/detail/sp/800-171/rev-2/final
https://csrc.nist.gov/publications/detail/sp/800-171/rev-2/final
https://www.iso.org/isoiec-27001-information-security.html
https://www.cisa.gov/resources-tools/resources/cybersecurity-maturity-model-certification-20-program
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Data Protection Regulations
• General Data Protection Regulation (GDPR) 
• Health Insurance Portability and Accountability Act (HIPAA) 

Sustainability Frameworks

Global Reporting Initiative (GRI)
• GRI Standards for Sustainability Reporting 

Sustainability Accounting Standards Board (SASB)
• SASB Standards for Technology & Communications 

Carbon Disclosure Project (CDP)
• CDP Environmental Disclosure System 

Industry Organizations and Communities

Open Compute Project (OCP)
• OCP Community and Standards 

Americase Resources
Company Resources 

• Americase Resource Center 
• Sustainability in Data Centers 
• Open Compute Project (OCP) and Data Center Innovation 

About Americase
Americase is a leading provider of custom-engineered protective packaging solutions for hazmat and  
high-value goods. With a focus on safety, compliance, and sustainability, Americase helps organizations  
protect their most valuable assets throughout the supply chain lifecycle.

For inquiries about custom packaging solutions or to learn more about our capabilities, contact us at  
www.americase.com.

This white paper is published by Americase and is intended for informational purposes. While every effort has 
been made to ensure accuracy, readers should consult with qualified professionals for specific compliance and 
security requirements.

Publication Date: September 2025 
© 2025 Americase. All rights reserved.
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