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Introduction

In the ever-evolving world of supply chain management, security remains a
critical concern. As the global market expands, ensuring the integrity and
safety of goods from the point of origin to the final destination becomes
increasingly challenging. This case study explores the implementation of
passive RFID (Radio Frequency ldentification) anti-tamper solutions to

enhance supply chain security.

The Challenge

Modern supply chains face numerous threats, including theft, counterfeiting,
tampering, and unauthorized access. These vulnerabilities can lead to
significant financial losses, reputational damage, and legal implications.
Traditional methods of securing goods, such as seals and locks, are often

inadequate against sophisticated tampering techniques.
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The Solution: Passive RFID Anti-Tamper
Technology

Passive RFID anti-tamper solutions offer an innovative approach to securing
supply chains. These systems leverage RFID tags that are designed to detect

tampering attempts and alert stakeholders in real-time. Key features include:

e Cost-Effectiveness: Unlike active RFID systems, passive RFID does not
require a power source, making it more affordable and easier to deploy.

o Real-Time Monitoring: Provides immediate alerts when tampering is
detected, allowing for quick response and mitigation.

e Enhanced Security: RFID tags are difficult to replicate, reducing the risk of
counterfeiting.

e Scalability: Can be integrated into existing supply chain management

systems, making it suitable for businesses of all sizes.

The solution incorporates a comprehensive system that includes passive RFID
tags for asset identification, advanced software for real-time tracking and
monitoring of tamper status, and a combination of fixed and mobile RFID
readers to ensure seamless data capture across various environments. The
software platform is meticulously designed to handle tampering detection,
providing detailed insights, automated alerts, and robust data processing

capabilities to enhance operational security and integrity.
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Solution Components

Tag N Trak It Anti-Tamper UHF
RFID Tag

A specialized UHF passive RFID tag
capable of detecting tampering,
designed to communicate its status to
nearby UHF RFID readers. The tag
reliably indicates whether it has been
compromised or remains intact,
providing seamless integration into
monitoring systems for enhanced

security.

** More than one variant of UHF RFID
tag for anti-tampering available. Tags

are proposed after design workshop.
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Zebra Technologies FXR90 RFID

Reader

Enhance asset tracking and tamper
detection in the toughest
environments with the Zebra FXR90
Ultra-Rugged Fixed RFID Reader. Built
with industrial-grade IP65/67 sealing
and a wide operating temperature
range, it ensures reliable performance
in both indoor and outdoor settings.
Equipped with Wi-Fi 6, Bluetooth®, and
optional built-in RFID antennas, along
with 5G, GPS, and private cellular
(CBRS), the FXR90 delivers seamless
connectivity and visibility, making it
ideal for tamper monitoring and

secure asset management.

Page | 4



CASE STUDY: ENHANCING SUPPLY CHAIN SECURITY WITH PASSIVE RFID

Zebra Technologies RFD90 RFID

Reader

Track assets and detect tampering
with Zebra RFD9O0 Ultra-Rugged UHF
RFID Sleds. Designed for tough

environments, they withstand 6-foot

drops to concrete and feature
IP65/1P67 sealing. Compatible with
Zebra mobile devices and third-party
smartphones, these sleds offer future-
ready adaptability, while Wi-Fi 6
ensures seamless OTA management
for tamper monitoring and secure

asset tracking.
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Tag N Trak It Asset Tracking Web

R
e s Engine

The web engine is a robust platform
F—  ————— designed to seamlessly detect and
-—— %%5555 monitor asset tags while managing

_________ tamper detection in real-time.
Leveraging advanced RFID technology,
it captures data from both fixed and
mobile readers, instantly identifying
tag statuses and triggering alerts for
any tampering activity. The platform
features an intuitive interface for
tracking assets, monitoring tamper
events, and generating detailed
reports. With customizable workflows,
seamless integration into existing
systems, and scalable architecture, it
ensures secure asset management and
enhanced operational visibility in any

environment.
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Tag N Trak It Mobile Tracker

The mobile application serves as a
powerful companion to the web
engine, enabling on-the-go detection
of asset tags and real-time monitoring
of tamper status. Designed for both
fixed and handheld RFID readers, the
app provides instant insights into
asset locations and tampering events,
ensuring quick responses in the field.
With an intuitive interface, users can
scan, verify, and manage assets, view
detailed tamper logs, and synchronize
data seamlessly with the web
platform. Built for rugged
environments, the app ensures secure
and efficient asset tracking, offering
flexibility and control anytime,

anywhere.

Page |7



v CASE STUDY: ENHANCING SUPPLY CHAIN SECURITY WITH PASSIVE RFID

Design & Implementation Process

Solution Design and Implementation

Assessment / Planning /

Requirements Collection Deployment / Integration Monitoring / Maintenance

o’

Design Workshop / System

' Testing / Training
Design

Step 1: Assessment and Planning

The first phase involves assessing the specific security needs of the supply
chain. This includes identifying vulnerable points and determining the best

locations for RFID tag placement.
Step 2: System Design and Workshop with Business Users

Based on the assessment, workshop with business users as well operation
personnel is conducted to understand the requirements in full. Then, a
tailored RFID system is designed based on the requirements collected during
workshop phase. This includes selecting the appropriate tags and readers and

establishing the communication protocols for data transmission.

Page | 8



CASE STUDY: ENHANCING SUPPLY CHAIN SECURITY WITH PASSIVE RFID

Step 3: Deployment and Integration

The RFID system is deployed across the supply chain. This step involves
installing tags on goods and integrating the RFID readers with anti-tampering
monitoring software, data endpoints ingested by existing supply chain

software.
Step 4: Testing and Training

Before full-scale implementation, the system is tested to ensure functionality.
Training sessions are conducted for personnel to familiarize them with the

new technology and processes.
Step 5: Monitoring and Maintenance

Continuous monitoring is essential to ensure the system's effectiveness.
Regular maintenance and updates are performed to address any issues and

keep the technology current.
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Case Study: Regional Logistics Provider

Background

A regional logistics provider specializing in transporting high-value electronics
and electronic parts faced increasing incidents of tampering and theft during
transit. Traditional methods such as manual seals and locks were insufficient,
resulting in 1 million AUD in annual losses due to stolen goods, delayed
shipments, and insurance claims. These challenges also strained customer

relationships, risking long-term contracts.
Implementation

The logistics provider partnered with us to deploy a passive RFID anti-tamper

system tailored to their operations. Key elements include:

e Tamper-evident RFID tags embedded in packaging materials, providing
immediate detection of tampering.

e RFID readers installed at warehouses, transit hubs, and distribution
centers for real-time tracking.

e Integration with asset tracking software, automating tamper alerts and
generating detailed audit trails for customers and compliance

requirements.

Page | 10



CASE STUDY: ENHANCING SUPPLY CHAIN SECURITY WITH PASSIVE RFID

Results

Within 12 months of implementation, the logistics provider achieved:

A 40% reduction in tampering incidents, saving 400,000 AUD annually in
stolen goods and replacement costs.

20% faster delivery times by eliminating delays caused by manual
inspections, improving operational efficiency by 300,000 AUD annually.
Reduced insurance premiums by 15%, saving 100,000 AUD annually, due
to improved security measures.

Enhanced customer trust, resulting in the retention of high-value

contracts worth 2 million AUD annually.

ROI Analysis

Annual financial benefits:

Reduction in theft and replacement costs: 400,000 AUD.
Operational efficiency savings: 300,000 AUD.

Insurance savings: 100,000 AUD.

Additional revenue from retained contracts: 2 million AUD.

Total annual benefit: $2.8 million AUD.

Payback period: Less than 7 months.

Total ROI: 300% in the first year
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Case Study: Global Supply Chain Provider

Background

A global supply chain provider managing shipments for industries like
automotive, healthcare, and retail faced significant tampering issues across
international shipping routes. Compromised shipments resulted in 3 million
USD annually in losses, including stolen goods, delayed deliveries, and non-
compliance penalties. Furthermore, a lack of real-time visibility hindered the
provider's ability to react swiftly to incidents, negatively impacting customer

trust.
Implementation

The provider deployed a comprehensive passive RFID anti-tamper solution

across its supply chain. Key components included:

e Custom RFID tags with tamper detection, applied to shipping containers
and high-value pallets.

o RFID readers at key checkpoints, such as ports, customs offices, and
distribution centers, enabling real-time monitoring.

e Integration with loT and analytics platforms, providing actionable insights

into tampering incidents, location tracking, and delivery timelines.
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Results

Over 18 months, the solution delivered measurable improvements:

A 50% reduction in tampering incidents, saving 3.5 million USD annually

in stolen goods and penalties.

e 30% improvement in shipment tracking accuracy, reducing lost or
misplaced shipments and saving 1.2 million USD annually.

e Enhanced operational efficiency by automating tamper checks, saving
650,000 USD annually in labor costs.

e Strengthened client relationships, securing new global supply chain

contracts.

ROI Analysis

Annual financial benefits:

e Theft reduction and compliance savings: 3.5 million USD.
e Improved tracking and reduced losses: 1.2 million USD.

e Operational efficiency savings: 650,000 USD.
Payback period: Less than 13 months.

Total ROI: 452% over the span of 2 years
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Conclusion

The deployment of passive RFID anti-tamper solutions represents a

significant advancement in supply chain security. By providing real-time

monitoring and robust protection against tampering, these systems offer

businesses a reliable method to safeguard their assets and maintain the

integrity of their supply chains. As technology continues to evolve, RFID

solutions will play an increasingly vital role in addressing the complex security

challenges faced by modern supply chains.

Key Takeaways:

1.

Enhanced Security: Passive RFID systems reduce tampering incidents
significantly, protecting high-value goods and ensuring regulatory
compliance.

Real-Time Visibility: With automated tracking and tamper alerts,
companies gain unprecedented transparency in their supply chains.
Rapid ROI: The solutions provide measurable financial benefits, with most
businesses achieving a payback period of less than three months.
Customer Trust: Improved security and operational efficiency build
stronger relationships with clients, leading to higher customer retention
and new contracts.

Scalability: RFID systems can adapt to businesses of all sizes, from

regional logistics providers to global supply chain operations.

By adopting passive RFID anti-tamper solutions, companies not only mitigate

risks but also create a competitive advantage in an increasingly challenging

logistics landscape. Whether securing high-value shipments, streamlining

operations, or enhancing customer satisfaction, RFID technology is the key to

building a safer, smarter, and more efficient supply chain.
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