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DISCLAIMER: This document, and all other information, materials, or services, if any, provided by RAIN 
Alliance in connection with this document, are provided “as is,” and RAIN Alliance makes no representations 
or warranties, express, implied, statutory, or otherwise, and expressly disclaims any representation or 
warranty that implementation of any technical or business specifications or methods portrayed in this 
document will not infringe any third-party intellectual property rights, as well as any implied warranties of 
merchantability, fitness for a particular purpose, correctness, accuracy, reliability, or any equivalents under 
the laws of any jurisdiction that might arise from products, activities, or information disclosures relating to 
this document, or any act, omission, or requirement by any third party.  If you do not understand or agree with 
the foregoing, you should not access this document or implement any element of it. 
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Turning Tariff Turbulence into Transparency: How 
RAIN Technology Can Strengthen Global Trade 
Resilience 

Executive Summary 
One of the key headlines of the first few months of 2025 has been the declaration, and 

subsequent changes and delays, of international tariffs. Not only has the quantum of some of 

the proposed tariffs been shocking, but the unpredictability of the eventual outcome also 

continues to cause significant uncertainty globally.  

Where one market imposes tariffs, 

another may potentially reduce barriers to 

ensure the smooth circulation of goods 

and strengthen local value chains. 

This has resulted in widespread re-

evaluation of supply chain strategies 

across all industry sectors. It’s clear that 

those who have excellent control of their 

supply chain will find it easier to navigate 

these uncertain times, remain compliant 

with, and potentially even benefit from 

the changing tariff landscape. 

While tariff volatility disrupts global trade, RAIN (UHF RFID) technology provides item-level data 

that enhances supply chain visibility, enabling proactive decision-making. This granular, item-

level data aligns with emerging global initiatives like the European Digital Product Passport 

(DPP), which seeks to provide comprehensive product information throughout its lifecycle, 

further strengthening the case for item-level identification. 

RAIN technology provides a unique and compelling solution as the “go-to” technology for 

excellent supply-chain visibility.  RAIN-enabled logistics and inventory systems combined with 

high quality, well-implemented finance and compliance systems will allow businesses to action 

changes and remain in full control of their legal requirements in relation to the tariff landscape.  
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What supply chain challenges are caused by international tariffs? 
As companies seek to source imports from lower-tariff jurisdictions, they may diversify suppliers 
or shift manufacturing to different countries. This causes increased complexity in sourcing and 
routing. 

As diversification takes place, it’s crucial to anticipate and adjust logistics planning to avoid 
longer lead times and prevent unnecessary delays. 

The rapidly changing geo-political environment, where trade agreements between countries 
and blocks of countries are subject to volatility introduces cost fluctuations. Choices will need to 
be made whether to pass on these fluctuations and variable costs to the purchaser, which 
means revenue projections and commitments to shareholders may also be impacted. 

Country of origin for parts and value-added during assembly in different jurisdictions need to be 
accurately tracked and accounted for.  

How can RAIN technology help? 
RAIN (an acronym derived from RAdio IdentificatioN), is the term chosen by the industry to 

describe a wireless RFID communication technology operating in the UHF range (between 860 

and 930 MHz) with a typical range of many meters. RAIN utilizes the ISO/IEC 18000-63 air-

interface protocol (also known as GS1 UHF Gen2). 

As the fastest-growing segment of the RFID market, with hundreds of billions of tag ICs sold to 

date, RAIN tags and readers are used in many markets and industries worldwide to identify, 

locate, authenticate, and engage items–providing numerous benefits to end users.  

Unlike other identification technologies, including barcodes, RAIN enables bulk reading without 

line of sight and provides item-level identification. RAIN excels in indoor, in-vehicle and high-

volume environments while also being used extensively in outdoor applications. 

Key capabilities: 

• Unique item identification: Each item receives a globally unique code for precise tracking 

• High-speed, automated data capture with reading in bulk and distance, even when 

items are within closed & sealed containers 

• Real-time tracking and tracing 

• Low-cost, high-scale deployment: Passive RAIN tags allow cost-effective tagging at high 

volumes. 
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Visibility as the Antidote to Uncertainty 

RAIN systems provide real-time visibility into supply chains by enabling businesses to uniquely 

identify, track, and trace every single product from manufacturing sites to store shelves. Each 

RAIN tag acts as unique identifier for every unique item, allowing the creation of a Digital Twin 

that contains essential information about the product’s origin, composition, and journey.  

This item-level tracking is becoming 

increasingly vital, especially with the rise of 

regulatory frameworks such as the 

European Digital Product Passport (DPP), 

which prioritizes such granular data for 

informed decision-making by consumers, 

businesses, and authorities regarding 

product lifecycle, repair, reuse, and 

recycling. Brands and retailers can also 

monitor the flow of goods and react quickly to disruptions, whether caused by tariffs, shipping 

delays, or changing consumer demand. 

Visibility isn’t just about having data, it’s about having the right data. When used strategically, 

RAIN systems provide insights that lead to smarter decisions in areas like merchandise planning, 

replenishment, promotions, and staffing. The key is turning raw data into meaningful actions, 

avoiding information overload, and focusing on value. 

Protecting Margins Through Efficiency: RAIN as a Profitability Lever 

In the face of rising tariffs, many brands and retailers are reluctant to pass additional costs onto 

consumers, especially in price-sensitive markets. Instead, they seek to absorb these costs 

internally to protect customer loyalty and market share. This puts pressure on gross margins, 

making operational efficiency not just a competitive advantage but a financial necessity. 

RAIN technology enables margin protection by unlocking process automation, labor reduction, 

and inventory optimization across the supply chain: 

• Inventory Automation: Reduces manual labor, improves accuracy. 
• Faster Throughput: Speeds up shipment processing. 
• Dynamic Allocation: Reacts to demand, avoids markdowns. 
• Compliance Accuracy: Prevents costly misclassifications and fines. 
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In short, RAIN technology doesn't just offer traceability. It enables the kind of operational 

excellence that offsets tariff burdens, potentially without sacrificing profitability. It turns 

compliance into a catalyst for digital transformation. 

Best Practices using RAIN Technology for Supply Chain Visibility 
Breaking down data silos 

Today’s connected world demands stock orchestration across countries, trade partners, and 

marketplaces. However, many organizations still operate in silos, with fragmented systems and 

isolated stock pools. RAIN systems help unify this landscape. By aggregating read events from 

RAIN tracking points, companies gain a real-time view of total inventory - enabling intelligent 

routing of goods to the locations and channels where they’re needed most. 

Proof of Origin: Item-Level Provenance for Tariff Classification 

In the context of tariffs, documentation around the country of origin becomes critical. For 

brands, especially those operating across complex supplier networks, collaboration and the use 

of smart technologies are essential to ensure compliance and accurate reporting. 

Tracing goods back to their origin should be straightforward - but limited data transparency 

often makes it a challenge. RAIN supports this need by linking each item to its exact source, 

creating a verifiable chain of custody. This level of traceability helps retailers navigate 

compliance requirements, reduce the risk of penalties, and ensure accurate tariff classification, 

particularly as trade policies continue to shift.  

The imperative for item-level data is further underscored by initiatives like the DPP framework, 

which emphasizes the need for granular product information, recognizing that factors like 

carbon footprint can vary significantly even within the same product model depending on 

shipment history. RAIN’s ability to link each item to its exact source and manufacturing steps 

creates the verifiable chain of custody necessary to meet such stringent data requirements and 

prove compliance with complex trade agreements and preferential tariff programs. 

• Many Free Trade Agreements (FTAs) and preferential trade programs (e.g., GSP, USMCA) 

require precise documentation of where and how items were produced. 

• RAIN can help prove compliance by creating an immutable audit trail, from raw material 

sourcing to final assembly 

• RAIN tags are encoded utilizing controlled numbering practices, either following 

applicable ISO standards or the GS1 EPC TDS 

https://therainalliance.org/cin/
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• Compliance with country-of-origin regulations ensure legal requirements are clear, 

adherence can be demonstrated, and any opportunities to benefit from preferential 

tariffs can be identified. 

Bonded Warehouses, Ownership & Custody Transfer Tracking 

Bonded warehouses serve as intermediate stops for goods awaiting final customs clearance. 

Many organizations currently look to bonded warehouses to preserve cash and avoid tariffs 

where possible. Here, RAIN technology simplifies inventory control by automatically capturing 

the Digital Twin of each item. Movements can be recorded precisely, with detailed reports 

shared seamlessly with customs authorities, ensuring transparency and regulatory compliance. 

• Customs authorities are shifting toward data-driven, risk-based inspection models. RAIN-

tagged items that provide granular metadata can support streamlined customs 

clearance (e.g. green lanes). 

• RAIN systems can also be used to track changes in ownership and/or storage location, 

which can influence tariff eligibility. 

Risk Scenario Simulation and Contingency Planning 

• With real-time RAIN data, digital twins of supply chains enable simulations of what 

happens when tariffs suddenly change, or routes get blocked. This supports more agile 

responses like pre-emptive re-routing, re-sourcing, or postponement strategies. 

Traceability of Raw Materials 

• RAIN enhances traceability of material origin, labor compliance, and sustainability 

credentials, which helps avoid fines or market bans. 

• Upstream visibility into raw materials helps in ESG and tariff-exempt sourcing claims 

including leveraging GSP (Generalized System of Preferences) - a trade policy used by 

developed countries, including the EU, to provide preferential tariff treatment to 

developing countries, helping these countries increase their exports and boost their 

economies by offering lower tariffs on certain goods imported into the developed 

countries. 

Avoiding Overpayments and Tariff Misclassification 

• Standardized, unique numbering systems on RAIN tags ensure that products are 

correctly identified and classified, reducing administrative errors or misdeclarations 
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which can sometimes lead to excessive tariffs or customs disputes which can be costly in 

both time and financial value.  

Inventory accuracy enables better forecasting 

• Accurate inventory is foundational for reliable demand planning. RAIN systems help 

eliminate stock discrepancies, support leaner operations, and improve upstream 

forecasting. Especially in volatile environments, this is critical for matching supply with 

fluctuating demand. 

Example Use-Case 

Navigating New Regulatory Demands: The Digital Product Passport (DPP) and Tariff 
Optimization 

As global trade evolves, so do regulatory requirements. The European Digital Product Passport 
(DPP), a key component of the EU's Ecodesign for Sustainable Products Regulation (ESPR), 
provides a compelling example of how RAIN technology can proactively address future 
compliance and tariff challenges, as well as reducing barriers to enable smooth circulation of 
goods and strengthen local value chains.  

Imagine a manufacturer of electronics components that sources materials from various 
countries and conducts assembly in multiple jurisdictions. With shifting tariffs and increasing 
pressure for sustainable practices, accurate item-level data is paramount. Current challenges in 
such a case include: 

• Ensuring accurate country-of-origin documentation for each component and the final 
assembled product to qualify for preferential tariffs under Free Trade Agreements. 

• Demonstrating the carbon footprint of individual products, which can vary based on 
their specific shipment routes and manufacturing processes, impacting potential future 
carbon border adjustment mechanisms. 

• Providing verifiable data for product repair, reuse, and recycling to comply with new 
circular economy regulations and avoid potential fines. 

RAIN-Enabled Solution 

1. Item-Level Provenance for Tariff Classification: Each raw material input and 
component is tagged with a RAIN tag upon entry into the manufacturing process. These 
tags are encoded with unique identifiers linked to their origin and supplier data. As 
components move through assembly lines in different countries, RAIN readers at each 
stage update the digital twin of the evolving product with real-time data on value-added 
steps and changes in custody. This creates an immutable audit trail of the product's 
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journey and origin, directly supporting accurate tariff classification and documentation 
for customs. 

2. Granular Carbon Footprint Tracking: By leveraging RAIN technology to track the 
specific journey of each product, including its manufacturing location, transit routes, and 
energy consumption at various stages (captured via integrated systems), the 
manufacturer can generate precise, item-level carbon footprint data. This granular 
information is crucial for future environmental compliance and potential carbon border 
adjustment mechanisms. 

3. Facilitating Circularity and Tariff Advantages: The RAIN-enabled DPP for each 
electronic component and finished product can store comprehensive information about 
its materials, repair history, and recycling instructions. This not only meets DPP 
requirements for sustainability but could also unlock future tariff advantages or 
exemptions for products that demonstrate a strong circularity profile or are designed for 
easier recycling, thereby reducing waste and promoting resource efficiency. 

4. Streamlined Customs Clearance: With RAIN-tagged products holding verifiable, item-
level data accessible through their digital twins, customs authorities can conduct faster, 
risk-based inspections. This allows for 'green lane' clearances, reducing delays and 
associated costs at borders, which is especially critical in volatile tariff environments. 

By implementing RAIN technology, the manufacturer transforms potential tariff turbulence and 
regulatory complexity into a competitive advantage. They achieve: 

• Reduced risk of misclassification and associated fines. 
• Optimized tariff payments through accurate country-of-origin claims. 
• Proactive compliance with evolving global regulations like the DPP, opening doors to 

new markets and proving sustainability credentials. 
• Enhanced supply chain resilience by having real-time, item-level data to adapt quickly to 

geopolitical shifts and new trade policies. 

Further reading 
1. OECD lowers global outlook amid trade tensions 
2. Steel and aluminium tariffs to double – here's why that matters 
3. A strategy for making the European market simple, seamless and strong 
4. EU’s Digital Product Passport 
5. Using RAIN to create a sustainable future 
6. RAIN-associated standards  
7. Leveraging (RAIN) RFID and AI to overcome tariffs and improve efficiency 
8. Harnessing the power of digital product identification 
9. DPP: The Gateway to Fashion Eco-Law Compliance Guide 
10. Tariffs, trade and traceability – how can supply chain visibility help navigate uncertainty? 

https://www.reuters.com/world/china/oecd-trims-global-outlook-trump-trade-war-hits-us-growth-2025-06-03/?utm_source=chatgpt.com
https://www.investopedia.com/steel-tariffs-double-on-wednesday-here-s-why-that-matters-11747144?utm_source=chatgpt.com
https://data.europa.eu/en/news-events/news/eus-digital-product-passport-advancing-transparency-and-sustainability
https://therainalliance.org/wp-content/uploads/2025/02/RAIN-Sustainability-Info-Sheet.pdf
https://3.basecamp.com/5004794/buckets/33847639/uploads/8228884785
https://www.rfidjournal.com/news/rfid-ai-technologies-helping-tariff-impacted-industries-grappling-with-supply-chain-issues/223457/
https://www.linkedin.com/posts/mike-colarossi-84b56a3_harnessing-the-power-of-digital-product-identification-activity-7232386557356187648-J8lc/
https://brand.averydennison.com/share/4LuUM14h7kxyeFZD2EEd/assets/44019
https://www.linkedin.com/pulse/tariffs-trade-traceability-how-can-supply-chain-help-tom-vieweger-ty4yc/
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The RAIN Alliance enables organizations to improve traceability, effectiveness, and sustainability 
by simplifying, standardizing and accelerating the adoption of RAIN technology through global 
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document, without whom it would not have been possible.  
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RFID Business Expert for Retail & Supply Chain at Nedap 

Tom started his retail career in 2002 as a management trainee at German department store 
chain Karstadt (today Galeria) where he became the responsible project manager in one of the 
first RFID implementations in Europe with a clear focus on proving the technology’s impact on 
in-store process improvement. Following this, he continued working on his passion for 
pioneering at a start-up company that focused on RAIN RFID solutions for fashion retailers 
being involved in the major rollouts in the European retail world. In 2015, Tom joined Nedap 
Retail as part of the business development team, helping to introduce, establish and grow the 
inventory management proposition iD Cloud. He currently focuses on developing the market for 
end-to-end RAIN RFID solutions leveraging real-time, item-level data to create unmatched 
supply chain visibility. 
Tom holds a diploma degree in business administration focusing on controlling, organization, 
and IT. 
 

Mason Heilman 
Senior Manager, Government Affairs, North America 

Based in Washington, DC, Mason develops and oversees Avery Dennison's North America 
government relations and public policy strategy. He engages with government stakeholders, 
serving as a vital advocate for Avery Dennison’s role in sustainability and the digital 
transformation of products and solutions, supply chains, and labeling. 
Mason has a strong track record of success in building relationships with key stakeholders, 
including members of Congress, legislative staff, and federal agencies. In his previous role as 
Vice President at a Washington, DC-based firm, Mason developed and executed government 
relations strategies for clients across a variety of industries. He also has experience working in 
the public sector, having served as a Legislative Director in the Massachusetts House of 
Representatives as well as working in both the U.S. Senate and the U.S. House of 
Representatives.  
 
Mason holds both a Bachelor of Arts in Political Science and a Bachelor of Science in Education 
from the University of Kansas as well as a Master of Education from the University of Missouri-St. 
Louis. 
 

https://therainalliance.org/
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About the RAIN Alliance 

The RAIN Alliance enables organizations to improve traceability, effectiveness, and 
sustainability by simplifying, standardising and accelerating the adoption of RAIN 
technology through global collaboration and innovation. Its global membership consists of 
companies and organizations which develop and deploy RAIN technology solutions across 
many vertical markets.  

RAIN is a standards-based wireless technology that enables businesses and consumers to 
identify, locate and authenticate billions of items connected to the Internet of Things. RAIN 
technology uses the ISO/IEC 18000-63 protocol (also known as GS1 UHF Gen2).  

For more information, please visit therainalliance.org 

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftherainalliance.org%2F&data=05%7C02%7Ccfusaro%40virtualinc.com%7Cb5ff41018a1d42bb81b008dd67096ea2%7Cf0bdbbf2cd7649678c4c50a802746912%7C1%7C0%7C638780012422527305%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=H89D%2Bk8SnUxvJUBn9fQPqy%2FhizuC5s8aMpSTOQFyfGE%3D&reserved=0
https://therainalliance.org/
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