The Economic Value of RAIN

Technology in Global Apparel Retail

An Initial Framework for Quantifying Financial Impact

1t Edition | March 2026




@ n n The Economic Value of RAIN Technology
Al

LIANCE in Global Apparel Retail

The RAIN Alliance is publishing a series of industry analyses examining the economic
value of RAIN technology at global scale. This first paper focuses on apparel retail,
where the deployment evidence is most mature. Refinement of this initial framework
and expansion across logistics, healthcare, and additional sectors will follow.

Executive Summary

RAIN RFID technology has emerged as a fundamental driver of financial
performance in global apparel retail, with documented impacts across revenue
performance, supply chain resilience, and working capital efficiency. This report
estimates the total annual financial value of RAIN deployment in apparel
retail at $16-$26 billion globally — equivalent to 9-15% of the estimated $170
billion global apparel EBITDA pool.

Apparel is the most mature vertical for RAIN adoption, with value-weighted
penetration of 35-50% in developed markets. Realised value today is estimated
at $7-12 billion annually, with mature adopters achieving materially higher
company-level EBITDA impact. The opportunity ahead is larger than what has
already been achieved, and the industry is actively closing in on its full financial
potential.

Introduction

The RAIN Alliance is often asked — by industry leaders and increasingly by
policymakers — to put a concrete financial value on what RAIN technology delivers.

There is a wealth of case study evidence in the public domain: deployment
announcements, operational metrics, and retailer testimonials that speak consistently
to the business impact of RAIN technology. This report builds a cross-industry
framework that translates operational outcomes into financial value at scale —
answering not just "what does RAIN do" but "what is it worth, and to whom?

This is an initial framework, starting with the vertical where the evidence base is
strongest: global apparel retail. The assumptions are grounded in the best available
data and we believe they are reasonable, but they may not hold equally across every
retail tier, every geography, or every stage of deployment maturity. Those sensitivities
are flagged throughout.
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Our intent is that this serves as a useful foundation for a broader industry conversation,
and the first instalment in a series of analyses that will extend this framework across
additional sectors.

Inventory Uncertainty Is an Earnings Problem

Global apparel retail is a $1.7-1.8 trillion market annually (Grand View Research, 2024). At
a blended EBITDA margin of approximately 10%, the implied global profit pool is
roughly $170 billion. It is an industry that has mastered global sourcing, rapid trend
cycles, and complex multi-channel distribution — and yet it has historically operated
with a fundamental blind spot at the item level.

Traditional barcode-based inventory systems require individual line-of-sight scanning
and are inherently susceptible to accumulated error in high-SKU environments. The
result is phantom inventory, items recorded as available that cannot actually be found,
and the cascading commercial consequences that follow: missed sales, unnecessary
markdowns, over-ordering to compensate for data uncertainty, and unreliable
omnichannel fulfilment. Industry data indicates that traditional retail inventory
accuracy typically falls in the 65-75% range; RAIN-enabled retailers consistently report
accuracy of 93-99% (MSM Solutions, 2024).

RAIN RFID technology addresses this directly. Each tagged item carries a unique
passive identifier readable in bulk, without line-of-sight, in seconds. A staff member
with a handheld reader can complete a full stockroom count in minutes rather than
hours. RAIN technology does not merely count inventory — it makes the physical store
inventory visible in real time, at item level, continuously.

The financial implications of this shift from uncertainty to precision are what the
remainder of this report quantifies.

Three Drivers of Financial Performance

Drawing on evidence from mature RAIN deployments in apparel retail, this report
identifies three distinct mechanisms through which RAIN technology generates
financial value. The estimates that follow are grounded in the best available data, and
where assumptions are involved they are flagged openly — as an invitation to industry
participants to contribute their own experience and pressure-test the model further.
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Revenue Enablement

RAIN technology drives revenue through inventory accuracy — ensuring the right
product is available, in the right place, at the right time. By eliminating phantom
inventory and reducing out-of-stocks, RAIN systems increase the proportion of
customer demand that is successfully converted into sales. This effect is amplified in
omnichannel environments, where ship-from-store and click-and-collect fulfilment
depend entirely on the reliability of real-time inventory data.

Secondary revenue effects include improved markdown discipline — retailers with
accurate inventory data are less likely to discount items that are available but
misplaced — and enhanced allocation precision, which reduces end-of-season stock
imbalances across the store network. GS1 research indicates that RAIN RFID-enabled
retailers can increase sales by up to 5.5% (GS1, 2023).

Applying a 1.0-1.8% revenue uplift across RAIN-addressable apparel categories produces
a financial impact of approximately $14-$20 billion annually at global scale. In retailers
with high category penetration and integrated omnichannel operations, the EBITDA
flow-through from revenue enablement alone can approach 6-8%.

Methodological note: The 1.0-1.8% revenue uplift range is drawn from published
outcomes at mature, large-scale deployments. It is likely to be towards the lower end,or
take longer to realise, in retailers earlier in their deployment journey, operating in less
penetrated categories, or in markets where omnichannel fulfilment is less developed.
Geography and retail tier will both influence where within this range a given retailer
lands.

Supply Chain Resilience

Supply chain disruption represents a significant and recurring source of earnings
volatility in apparel retail. McKinsey & Company (2020a) has documented that
disruptions lasting one month or longer occur approximately every 3.7 years on
average, with severe shocks capable of erasing 30-50% of one year’s EBITDA in
exposed sectors (McKinsey & Company, 2020b).

RAIN improves resilience by enabling precise real-time allocation of constrained
inventory during disruption events. Retailers with item-level visibility can redirect stock
more effectively, limit misallocation of scarce product, and maintain customer-facing
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availability for longer into a disruption than those dependent on traditional inventory
systems.

The probability-adjusted model is built from three inputs: an annual disruption
probability of approximately 27% (derived from McKinsey's documented frequency of
one month-plus events every 3.7 years); EBITDA severity of 30-50% per event against
the global apparel pool; and an assumed RAIN mitigation rate of 5-15%, reflecting faster
stock reallocation, reduced misplacement, and improved fulfilment continuity during
disruption. Multiplying these yields an annualised resilience value of $0.8-$3.5 billion,
with a base case of approximately $2.0 billion.

Methodological note: The 5-15% RAIN mitigation rate — representing how much of
the disruption-driven EBITDA erosion RAIN can realistically prevent — is an informed
judgement rather than a measured outcome, and is not yet grounded in published
empirical data. The disruption frequency and severity inputs are well-evidenced but
reflect conditions across sectors broader than apparel alone. Retailers with highly
concentrated or single-country supply chains may sit at the higher end of this range;
those with more diversified supply bases may find the lower end more reflective.

Working Capital Efficiency

Without reliable real-time inventory visibility, retailers build safety stock buffers to
guard against stock-outs caused by system inaccuracy rather than genuine demand
variation, inflating working capital requirements without a corresponding commercial
benefit.

RAIN technology enables leaner inventory management by improving the accuracy of
reorder triggers and allocation decisions. Applied to a global apparel inventory base
conservatively estimated at $300-$400 billion, a 2-4% inventory reduction represents
$6-15 billion in capital release and $1-3 billion in annual profit-equivalent impact. This
capital efficiency gain compounds over time as deployment matures and allocation
models are refined.

Methodological note: The 2-4% inventory reduction assumption reflects outcomes
from operationally mature deployments with well-integrated replenishment systems.
This benefit takes time to accrue — retailers that have recently deployed RAIN but have
not yet recalibrated their reorder and safety stock models will not realise this value
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immediately. The benefit also varies by retail format: fast-fashion operators with rapid
inventory turn cycles may see more pronounced gains than those with slower-moving,
higher-value categories.

Figure 1. Indicative Financial Value of RAIN RFID in Global Apparel Retail

Value Driver Annual Value

Range

Revenue Enablement $14-$20B 1.0-1.8% revenue uplift across RAIN-
addressable apparel categories

Supply Chain Resilience $0.8-$3.5B Probability-adjusted model; McKinsey
& Company (20203, 2020b) disruption
frequency and severity data

Working Capital $1-$3B 2-4% inventory reduction on $300-
Efficiency $400B global apparel inventory base
Total Financial Value ~$16-$26B Equivalent to 9-15% of the estimated

$170B global apparel EBITDA pool

Note. Estimates represent indicative annual global impact under mature deployment assumptions. Actual
realised value at company level will vary by penetration depth, category coverage, retail format, and
geographic market.

Evidence from Major Retail Deployments

The financial value of RAIN in apparel retail is supported by a robust and growing body
of real-world evidence. The deployments below are among the most extensively
documented in the industry, and they provide a consistent empirical foundation for the
framework above.

Figure 2. Selected Major Retailer RAIN RFID Deployment Outcomes

Deployment Scale Reported Outcomes
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Walmart 4,700+ US stores; RAIN
RFID mandate since
2023

Macy’s 100% RAIN RFID-
tagged since 2017

Decathlon 100% of products
tagged globally

Lululemon ~500 stores

American Eagle 500+ stores

Nordstrom Full chain deployment

Inventory accuracy from 65% -» 95-98%;
improved online order fulfilment

99% inventory accuracy; cycle counts up to
25x faster; 1-10% sales uplift across
categories

99% inventory accuracy; stockroom count
reduced from 40 hours to 1.5 hours

98% inventory accuracy across store
network

Inventory accuracy improved from 95% to
99%

Credited RAIN RFID with 3.4% net sales
growth in Q2 2024

Sources: Impinj (2024); Sensormatic (2019); MSM Solutions (2024); NRF (2024); Agilence (2024).

What is striking across these deployments is how consistent the story is, even across

very different retail formats and geographies. Stadium’s Supply Chain Developer

captures the core problem — and the RAIN solution — with particular clarity:

“Before RAIN RFID, we thought that every item shipped to the store would end
up on the shop floor, but that was not the case. Iltems were misplaced, lost or
stolen and never surfaced in our ERP system. It meant that items that we made
in China, had shipped to Sweden, and distributed to our stores were never sold
because they got stuck, misplaced or lost in the backroom 10 meters from the
customer. This was not acceptable. Now we get a replenishment list in real time
of the items that should go out on the shop floor.”

Johan Stenstrom, Supply Chain Developer, Stadium
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Walmart's 2023 RAIN RFID supplier mandate signals the scale of commitment now
being made at the very top of the industry. Its Senior Merchandising Director
summarises the commercial outcome directly:

“We have seen dramatic results in our ability to ensure the product is available
for our customers, leading to improved online order fulfillment and customer
satisfaction.”

Shelly McDougal, Senior Merchandising Director, Walmart

Across these deployments, a consistent pattern emerges: the primary value driver is not
the technology itself, but the operational certainty it enables. Retailers that integrate
RAIN data into replenishment, allocation, and fulfilment workflows realise materially
greater returns than those that use it solely for periodic stock counts.

Consolidated Value Estimate and Penetration Analysis

Across the three value drivers, the total annual financial value of RAIN deployment in
global apparel retail is estimated at $16-26 billion — equivalent to 9-15% of the
estimated $170 billion global apparel EBITDA pool. At the individual retailer level,
mature and fully integrated deployments have demonstrated EBITDA impact in the 8-
12% range, consistent with the global aggregate.

Apparel is the most advanced RAIN vertical globally, with value-weighted penetration
estimated at 35-50% in developed markets and materially higher concentration among
category leaders. Realised value today is estimated at $7-12 billion annually — a figure
that reflects both the scale of what has already been achieved and the significant
headroom that remains.

The industry has demonstrated through named deployments at scale that RAIN
delivers real and material financial returns — and by this framework’s estimate, the
sector is still capturing less than half of the potential value available. As penetration
deepens and operational integration matures, the financial case for RAIN in apparel
only strengthens. The $16-26 billion estimate is not a ceiling. It is a target the industry is
actively closing in on.
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Looking Ahead

This paper is the first in a series of industry analyses the RAIN Alliance is publishing to
document the economic value of RAIN technology across global markets. The
experience within the RAIN Alliance ecosystem — across retailers, solution providers,
and systems integrators who have deployed this technology at scale — is exactly what
is needed to pressure-test this framework and build a powerful, confident way to
express the value that RAIN delivers.

Refinement of this initial apparel framework will continue as additional deployment
data becomes available. Future papers will extend the analysis into logistics, healthcare,
and additional sectors where RAIN is creating real and measurable value that deserves
to be equally well understood.
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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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About the RAIN Alliance

The RAIN Alliance enables organizations to improve traceability, effectiveness, and
sustainability by simplifying, standardizing 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
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