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1 EXECUTIVE SUMMARY

RFID technology refers to using radio waves to automatically identify and track objects. These systems
comprise tags, readers, and antennas, enabling real-time tracking, inventory management, and enhanced
security across various applications. In the RFID market, advanced engineering techniques and the integration
of loT solutions are driving innovations, particularly in automotive, healthcare, logistics, retail, and supply chain
management. RFID systems can improve operational efficiency, reduce costs, and enhance real-time asset
tracking and inventory management visibility.

The major components of RFID systems include passive and active tags, which offer unique properties for
different applications, such as enhanced range, durability, and data storage capabilities. Manufacturing RFID
tags involves techniques such as antenna design, chip packaging, and encapsulation to ensure durability and
efficiency in diverse environments. The market’s growth is also fueled by the increasing adoption of smart
technologies, demand for contactless payment solutions, and advancements in reader technology that support
high-frequency and long-range RFID applications. The major end users of RFID systems include retail giants,
logistics companies, healthcare providers, and automotive manufacturers.

The global RFID market is projected to grow from USD 12.61 billion in 2025 to USD 25.24 billion by 2033, at a
CAGR of 9.1%. This growth is driven by the rising demand for automation in inventory management, increased
investment in smart cities, and the need for efficient supply chain solutions across logistics & warehousing,
retail, healthcare, and automotive industries. Passive RFID tags for product identification, active RFID tags for
real-time tracking, and RFID sensors for monitoring environmental conditions pave the way for new
applications and market expansion.

Key players in the RFID market, such as Zebra Technologies Corp. (US), Honeywell International Inc. (US),
Impinj, Inc. (US), Avery Dennison Corporation (US), and Alien Technology (US), are employing product launches,
partnerships, acquisitions, and expansions to strengthen their market presence and enhance technological
capabilities. These players are driving the RFID market’s growth through continuous development of new
technologies, such as UHF and NFC RFID systems, to cater to the evolving needs of healthcare, automotive,
and logistics & warehousing industries.

RFID MARKET SNAPSHOT, 2025-2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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TAGS SEGMENT TO HOLD PROMINENT SHARE OF RFID MARKET, BY OFFERING, IN

2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By offering, the RFID tag segment is estimated to hold the largest share and highest CAGR in the global market
during the forecast period. The demand for efficient tracking and inventory management solutions across
retail, logistics & warehousing, and healthcare industries is driving the adoption of RFID tags. These tags
provide unique identification, real-time location tracking, and data storage capabilities, making them crucial for
asset management. The increasing deployment of RFID in smart cities, transportation systems, and supply
chain management further fuels the growth of this segment as organizations seek enhanced operational
efficiency and reduced manual errors. The development of advanced passive and active RFID tags, offering
improved durability and longer read ranges, also contributes to the growth of the tags segment in the RFID

market.
PASSIVE SEGMENT TO HOLD LARGER SHARE OF RFID MARKET, BY TAG TYPE, IN
2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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By tag type, the passive RFID segment is estimated to dominate the market during the forecast period with the
largest share and highest CAGR. The demand for cost-effective and reliable solutions for inventory
management, asset tracking, and supply chain logistics drives the adoption of passive RFID tags. These tags
do not require a power source and are ideal for tracking products in large quantities at a low cost per unit. They
provide read ranges of up to several meters, even in harsh environments. The growing need for real-time
tracking and monitoring in manufacturing and transportation further supports the dominance of passive RFID
tags in the market.

LABEL SEGMENT TO HOLD MAJOR SHARE OF RFID MARKET, BY FORM FACTOR, IN

2033
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Note: Other form factors include coin-sized, bolt and screw, PCB-based, sensor-integrated, and wearable RFID tags.

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By form factor, the RFID market is expected to grow significantly across various segments during the forecast
period. RFID cards are projected to hold the largest market share due to their widespread use in access
control, payment systems, and loyalty programs. The demand for RFID labels is also increasing, driven by their
adoption in inventory management, supply chain tracking, and retail applications, offering real-time data
capture and improved efficiency.

RFID bands and key fobs are gaining traction in consumer and healthcare applications, providing convenience
and portability for wearables and medical devices. Implantable RFID devices are becoming essential for patient
tracking and medical monitoring, while other form factors such as PCBs-based tags, sensor-integrated
solutions, and innovative wearable devices are pushing the boundaries of RFID technology, enhancing
functionality and usability across industries. These developments fuel the expansion of the RFID market,
enabling new applications in smart homes, industrial automation, and healthcare monitoring,
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ULTRA-HIGH FREQUENCY SEGMENT TO WITNESS HIGHEST CAGR IN RFID MARKET,
BY FREQUENCY, FROM 2025 T0 2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By frequency, the ultra-high frequency (UHF) segment is expected to account for the highest CAGR in the RFID
market during the forecast period due to its superior range and readability, making it ideal for logistics, supply
chain management, and asset tracking applications. The growing adoption of UHF RFID systems in retail,
transportation, and healthcare is driven by the demand for real-time tracking and inventory management. The
UHF range’s ability to cover larger areas and withstand harsh environments further supports its rapid growth.

PAPER SEGMENT TO LEAD RFID MARKET, BY MATERIAL, IN 2033
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nanomaterials.

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By material, paper-based RFID tags are estimated to secure the largest share of the overall market during the
forecast period. The demand for cost-effective, lightweight, and flexible RFID solutions drives the adoption of
paper-based tags. These tags are widely used in applications such as inventory management, logistics, and

- 6
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healthcare due to their affordability and ease of use. The increasing need for sustainable, disposable RFID

solutions further supports the growth of paper-based RFID technology.

OTHER WAFER SIZES SEGMENT TO SECURE LARGEST MARKET SHARE IN 2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By wafer size, the RFID market is expected to see significant growth driven by the increasing adoption of 8-inch
and 12-inch wafers for enhanced tag production and efficiency. However, other wafer sizes, particularly smaller
and more specialized wafers, are anticipated to dominate the market due to their suitability for niche
applications, such as compact RFID tags used in various industries, including healthcare, automotive, and
logistics. These smaller wafers provide flexibility in design and cost-effectiveness, driving their preference in
specialized RFID deployments.

INVENTORY & ASSET MANAGEMENT SEGMENT TO HOLD MAJOR SHARE OF RFID
MARKET, BY APPLICATION, FROM 2025 T0 2033
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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By application, the Inventory & asset management segment is estimated to dominate the RFID market during
the forecast period. The growing demand for real-time tracking and efficient inventory control drives adoption
across retail, logistics, and healthcare industries. RFID technology enables enhanced asset tracking, reduces
loss, and improves operational efficiency, particularly with the increasing use of passive and active tags for
detailed monitoring and management. Additionally, the expansion of contactless payment systems and access
control solutions further supports the growth of other RFID applications, such as identification and ticketing.

RETAIL SEGMENT TO CAPTURE MAJORITY OF MARKET SHARE, IN 2033

Retail n—— 124077
Logistics & Warehousing — 5,215.6
Healthcare 1,056.32'225.9
Animal Tracking 849_%805.2
Agriculture 703%74-6
Automotive 341‘.4 ?3-7 -
Entertainment 4209 2025
166.4
rood | e
Transportation ;1822
Aerospace & Defense i?g
Other Verticals 87;_,5::?2-5

Market Size (USD Million)

Note: Other verticals include mining and people.

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

By vertical, the RFID market is projected to grow significantly across various sectors. The entertainment sector
is expected to have the highest CAGR due to the increasing use of RFID for audience tracking, event
management, and personalized experiences. Retail will hold the largest market share, driven by the demand
for improved inventory management, enhanced customer experience through smart tags for product tracking,
and real-time analytics for supply chain optimization. Meanwhile, the healthcare sector will see rapid adoption
for patient monitoring and asset management, while agriculture, food, and animal tracking will benefit from
RFID’s role in improving supply chain visibility and traceability. Aerospace & Defense will utilize RFID for asset
tracking and inventory management, emphasizing security and efficiency.
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ASIAPACIFICTO BE FASTEST-GROWING MARKET DURING FORECAST PERIOD
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ROW
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MARKET SHARE (2024) ) CAGR (2025-2033)

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

The Asia Pacific region is expected to experience the highest CAGR in the RFID market during the forecast
period. This growth is driven by increasing investments in smart city projects, the rising demand for automation
in healthcare, retail, logistics, and agriculture industries, and the adoption of advanced supply chain
management solutions. Additionally, the region’s robust economic growth and a surge in e-commerce activities
fuel the need for efficient tracking and inventory management systems, further driving market expansion. The
adoption of smart technologies and government initiatives to enhance connectivity and infrastructure also
contribute to this growth.

- 9
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2 MARKET OVERVIEW

2.1 INTRODUCTION

Radiofrequency identification (RFID) uses radio waves to identify a tagged object. The RFID system is divided
into tags and readers. The reader sends radio waves and gets signals back from the RFID tag, whereas the tag
uses these waves to communicate its identity and other information. The growth of the RFID market is driven
by the rising need for real-time asset tracking, efficient inventory management, and automation across retail,
logistics & warehousing, healthcare, and automotive industries. RFID technology is widely used in warehouse
automation, supply chain optimization, access control, and contactless payment systems. Key end users,
including retailers, logistics providers, healthcare facilities, and automotive manufacturers, leverage RFID to
improve accuracy, enhance operational efficiency, and reduce operational costs. The market is shaped by
rapid technological advancements, the integration of RFID with loT and cloud-based systems, and the rising
demand for solutions that ensure transparency and traceability in complex processes.

2.2 MARKET DYNAMICS

This section discusses the drivers, restraints, opportunities, and challenges impacting the RFID market.

RFID MARKET: DRIVERS, RESTRAINTS, OPPORTUNITIES, AND CHALLENGES

= Transformation of supply chain operations through RFID-enabled inventory
management

= Expanding applications of RFID tags in healthcare sector
= |ncreasing of RFID with industry 4.0 and smart manufacturing technologies

DRIVERS = Growing adoption of RFID-integrated toll collection systems

\_ = Government initiatives for smarter supply chains )

e N
= High ownership cost of RFID
= Data breach and privacy concerns associated with RFID

RESTRAINTS = Lack of unified global standards and protocols
- )
c") = Growing demand for real-time tracking and monitoring of assets

= Development of advanced RFID solutions

= Accessibility to small businesses due to gradual reduction in RFID costs

/7

* Technical complexities associated with RFID technology

= Managing and processing vast volumes of data generated through RFID systems

Source: Annual Reports, Press Releases, Investor Presentations, Interviews with Experts, White Papers, and MarketsandMarkets
Analysis
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2.2.1 DRIVERS

2.2.1.1 Transformation of supply-chain operations through RFID-enabled
inventory management

The adoption of RFID technology in retail and supply chain management has emerged as a critical driver of
market growth, enhancing operational efficiency and enabling real-time inventory tracking. This technology
offers significant advantages over traditional systems, such as barcode scanning, by improving inventory
visibility, reducing errors, and streamlining operations.

In the retail sector, RFID plays a crucial role in inventory management, enabling seamless stock checks and
ensuring product availability. This improved visibility boosts customer satisfaction and enhances the overall
shopping experience. A notable example of RFID’s impact on retail is the collaboration between Avery
Dennison Corporation (US) and Amazon, Inc. (US), which led to the development of RFID-enabled “Just Walk
Out” stores. These stores allow customers to select items and leave without waiting in line. RFID tags
automatically read the items upon exit, enabling frictionless transactions and improving operational efficiency.

In logistics and warehousing, RFID technology is integrated into smart solutions, improving the speed and
accuracy of inventory management. Unlike barcode systems, which require line-of-sight scanning, RFID enables
bulk scanning, significantly reducing time and labor costs. Retail giants, such as Amazon, Inc. (US) and
Walmart Inc. (US), have successfully implemented RFID systems in their warehouses to achieve near-perfect
inventory accuracy and minimize discrepancies. Additionally, RFID technology enhances space utilization by
providing real-time location data, enabling dynamic slotting and efficient storage of goods. The rise of e-
commerce and omnichannel retail has further accelerated the adoption of RFID technology in smart
warehousing. For instance, DHL Supply Chain (Germany) has integrated RFID with loT and robotics in its
warehouses, enabling real-time tracking, automated stock replenishment, and reduced picking errors, resulting
in a 25% improvement in operational efficiency.

One of the most prominent examples of RFID adoption in retail is Zara’s inventory management system, which
is deployed across 2,000 stores in 64 countries by its parent company, Inditex (Spain). Inditex attaches RAIN
RFID chips to individual items during manufacture, enabling greater visibility into item-level locations. This
system has significantly improved operational efficiency, reducing the time and labor required for inventory
management. Zara’s RFID system reduced replenishment time by 50%, ensuring that high-demand items are
stocked promptly and out-of-stock scenarios are mitigated. The technology has enhanced inventory visibility
and improved customer service by providing real-time information about product availability.

2.2.1.2 Expanding applications of RFID tags in healthcare sector

RFID tags are widely used for patient tracking, medical equipment monitoring, pharmaceuticals, and inventory
management, boosting demand in the healthcare sector. By automating the process of tracking assets and
personnel, RFID reduces the likelihood of errors, such as the misplacement of medical supplies or incorrect
administration of medications. It also facilitates real-time inventory management, streamlining supply chains
and helping healthcare providers maintain stock levels.

For instance, RFiD Discovery (UK), a leading provider of healthcare tracking solutions, offers integrated
systems used in over 200 hospitals globally, including asset tracking, patient flow tracking, and theatre
inventory management. Its RFID-enabled smart cabinets allow hospitals to manage high-value assets
effectively, improving patient safety while cutting costs. Its baby tagging solution prevents the unauthorized
removal of infants from maternity wards, enhancing their security. Similarly, Zebra Technologies Corp. (US),
another leader in RFID solutions, has implemented RFID-enabled wristbands to enhance patient safety by
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providing instant access to critical medical information. These innovations demonstrate how RFID technology is
transforming healthcare operations.

As healthcare systems worldwide focus on improving operational efficiency, reducing costs, and enhancing
patient outcomes, RFiD Discovery’s (UK) temperature monitoring for hospital fridges and reusable PPE tracking
systems further illustrates the technology’s potential to optimize critical areas. This increasing adoption of RFID
technology continues to drive market growth significantly.

2.2.1.3 Integration of RFID with Industry 4.0 and smart manufacturing
technologies

The integration of RFID technology within Industry 4.0 and smart manufacturing ecosystems transforms
industrial operations by enabling automation, real-time visibility, and interconnected systems. As a
foundational technology in Industry 4.0, RFID facilitates seamless communication between physical assets and
digital ecosystems, empowering manufacturers with enhanced precision, efficiency, and decision-making
capabilities. By embedding RFID tags into machinery, tools, and products, manufacturers can achieve granular
tracking of components, monitor production lines, and optimize inventory management. For instance, BMW
Group’s (Germany) implementation of RFID tags in its factories highlights the strategic role of RFID in ensuring
precision and operational efficiency. RFID-tagged pallets transport high-value components, mitigating assembly
errors and reducing costs. These tags are detected at various checkpoints across the factory via gateways,
mechanized stations, or forklifts, ensuring seamless tracking throughout the production cycle.

RFID technology significantly enhances asset tracking, predictive maintenance, and operational efficiency. In
smart factory environments, RFID-enabled sensors monitor equipment health, enabling predictive
maintenance that minimizes downtime and extends machinery lifespan. For instance, BMW’s welding and
coating processes utilize RFID tags to track the movement of parts, ensuring accurate fixture switching and
preventing operational errors such as collisions. RFID-enabled “smart car bodies” further enhance production
workflows by carrying data throughout painting and assembly processes, enabling real-time adjustments and
quality checks.

Furthermore, RFID’s capabilities extend beyond the factory floor to connected supply chains and loT
ecosystems, providing end-to-end traceability for manufacturers to meet stringent quality standards while
reducing waste. The convergence of RFID with loT technology amplifies its impact, enabling seamless data
exchange across connected operations. A notable application at BMW involves RFID-based real-time location
systems (RTLS) during the final assembly process. RTLS identifies each vehicle as it progresses through
assembly, ensuring precise customization for customer-specific orders. This real-time tracking streamlines
assembly operations and enhances communication with production scheduling and quality assurance systems,
fully aligning with the goals of Industry 4.0.

Technological advancements, such as ultra-high frequency (UHF) RFID and integrated sensor capabilities,
further elevate RFID’s performance in demanding industrial environments. These innovations support real-time
data collection and analytics—key pillars of Industry 4.0. Companies such as Zebra Technologies Corp. (US) are
spearheading the integration of RFID with advanced analytics, enabling smarter decision-making and
scalability within manufacturing processes. The future outlook for RFID in manufacturing is promising. BMW is
expanding its application to new energy vehicle production and using RFID for sustainable manufacturing
practices. By enabling real-time data exchange, automation, and predictive insights, RFID technology proves
indispensable in the ongoing transition to Industry 4.0, ensuring enhanced efficiency, connectivity, and
adaptability in manufacturing processes.

12
DECEMBER 2024 © MarketsandMarkets™



X

MARKETS MARKETS™

RFID MARKET - GLOBAL FORECAST TO 2033

2.2.1.4 Growing adoption of RFID-integrated toll collection systems

The adoption of RFID in toll collection systems, particularly through electronic toll collection (ETC) mechanisms,
is revolutionizing the transportation sector by providing faster, more efficient, and cost-effective toll
management solutions. ETC systems, powered by RFID technology, automate toll payments, allowing vehicles
to pass through toll plazas without stopping. This seamless transaction process enhances user convenience
and significantly reduces traffic congestion, vehicle idle time, and fuel consumption. Programs such as India’s
FASTag and EZPass in the US exemplify the global trend toward ETC adoption, highlighting their role in
modernizing transportation infrastructure. India’s FASTag program, for instance, has issued over 70 million
RFID tags as of 2024, becoming a cornerstone of the country’s digital highway ecosystem. With an adoption
rate of 97% among vehicles on national toll highways, FASTag collects approximately USD 24.2 million daily
through RFID-enabled windshield tags and automated toll readers deployed at over 1,250 plazas.

The growth in the adoption of FASTag and the toll revenue collection are evident in the following data trend
from India’s National Highways (NH) over the years:

ETC Count (in Million): The number of FASTag units issued has grown significantly from 564 million units in
FY 2019-2020 to an estimated 3,176 million in FY 2023-2024.

ETC Collection (in USD Million): The revenue collected through RFID-based toll collection has increased
from USD 1,439 million in FY 2019-2020 to USD 6,569 million in FY 2023-2024.

YEARLY DATA FOR FASTAG UNITS DEPLOYED AND REVENUE COLLECTED THROUGH
RFID-ENABLED ETC ON NATIONAL HIGHWAYS

6,569
5,698
4,481
2,901 2863 3,176
2,139
1,439 1,240
564
FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23 FY 2023-24
ETC Count (in Million) ETC Collection (in USD Million)

Source: IHMCL Annual Report 2024

This significant increase in FASTag units and toll collections highlights the rapid expansion and effectiveness,
underscoring RFID technology’s pivotal role in transforming toll collection processes.

RFID-enabled ETC systems operate by installing RFID tags on vehicle windshields, which communicate with
high-speed RFID readers at toll plazas to enable real-time, contactless transactions. These systems are
integrated with centralized data platforms and digital payment ecosystems, ensuring accuracy and
transparency in toll collection. Multi-lane free-flow technology further streamlines traffic flow by eliminating the
need for physical toll booths, allowing vehicles to maintain speed through toll zones. Such advancements have
proven instrumental in addressing traffic congestion and revenue leakage, making RFID a preferred choice for
toll operators and governments.

13
DECEMBER 2024 © MarketsandMarkets™



RFID MARKET - GLOBAL FORECAST TO 2033

X

MARKETS MARKETS™

ETC systems are gaining traction due to their ability to address the evolving demands of transportation
networks. Government-backed initiatives such as the Hi-Pass system in South Korea and London’s congestion
charging zone demonstrate the adaptability of RFID technology in diverse contexts. Similarly, Malaysia’s Touch
‘n Go system integrates RFID tags with digital wallets, offering users seamless payment experiences.
Singapore’s electronic road pricing (ERP) system leverages RFID technology to manage urban traffic
congestion effectively. These use cases illustrate the versatility of RFID-based ETC systems, which are
applicable for highway tolling and urban traffic management.

The economic benefits of RFID-based ETC systems are substantial. Accurate and instant toll collection and
automated accounting processes ensure that revenue leakage is significantly curtailed. Moreover,
governments worldwide are integrating RFID-based ETC systems into broader smart city initiatives, aligning
with goals to enhance urban mobility and reduce environmental impacts through lower emissions and fuel
consumption.

Moreover, integrating emerging technologies such as Al-driven traffic management systems and blockchain for
secure transactions further enhances the efficiency and scalability of RFID-enabled ETC systems. The use of Al
allows for real-time analysis of traffic patterns, improving the flow of vehicles and ensuring better tolling
decisions. In contrast, blockchain technology adds an extra layer of security and transparency to toll
transactions, ensuring that all data is tamper-proof and verifiable.

The success of India’s FASTag, US’s EZPass, and other global systems such as Touch ‘n Go and ERP highlight
the growing adoption of RFID in transportation, reflecting the benefits of increased efficiency, reduced costs,
and improved urban mobility. The expansion of ETC systems into inter-state highways, urban expressways, and
private toll roads is expected to drive further growth in the RFID market. As a key enabler of ETC systems, RFID
technology is streamlining toll collection and contributing to broader objectives such as improving mobility,
reducing environmental impact, and supporting the digital transformation of transportation infrastructure
globally.

2.2.1.5 Government initiatives for smarter supply-chains

Government initiatives and regulations drive the RFID market, significantly influencing adoption across various
sectors such as animal tracking, public transportation, retail, and commercial. For instance, the US
Department of Agriculture (USDA) requires RFID tagging for livestock to improve disease traceability and
control, ensuring rapid identification and containment during outbreaks. This mandate enhances transparency
throughout the agricultural supply chain, supporting food safety and public health objectives.

The European Union has implemented regulations for electronic toll collection (ETC) systems across highways,
requiring RFID technology for automated toll payments. This initiative reduces congestion and improves traffic
flow while aligning with broader environmental goals. Similarly, national identity management systems, such as
e-passports, incorporate RFID technology, improving border security and streamlining immigration processes.
In addition to regulatory mandates, government initiatives promoting automation and digital transformation are
accelerating RFID adoption. Regulations in many countries now mandate RFID tagging on drugs to prevent
counterfeit products from entering the market. For instance, the US Drug Supply Chain Security Act (DSCSA)
requires the use of RFID to track and trace pharmaceutical products throughout the supply chain, ensuring the
integrity and safety of the pharmaceutical distribution network. This initiative reflects how government
mandates drive the adoption of RFID technology to enhance product safety and supply chain transparency.

Governments incentivize RFID adoption through financial mechanisms such as tax credits, infrastructure
development subsidies, and grants for research and development. These incentives are prominent in sectors
where RFID can offer substantial operational improvements, including healthcare (for patient and asset
tracking) and military logistics (for tracking critical supplies and equipment). In agriculture, RFID is becoming
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essential for tracking products and ensuring compliance with government food safety standards. Investments
in RFID are being promoted by establishing technology parks, special economic zones, and public-private
partnerships that foster innovation and infrastructure development. These initiatives promote the integration
of RFID with emerging technologies such as loT, blockchain, and Al to improve supply chain transparency and
predictive management.

In emerging markets, governments focus on modernizing infrastructure with cost-effective RFID solutions. For
instance, India is implementing RFID-based toll collection systems to improve public transportation efficiency.
In contrast, developed markets leverage comprehensive regulatory frameworks backed by significant R&D
investments to advance RFID adoption. As RFID technology evolves, governments continue to explore its
integration with other digital solutions to enhance security, operational efficiency, and technological

advancements.
DRIVER 2 YEARS 5 YEARS REASON
RFID technology is transforming retail and supply chain management by improving
Transformation of operational efficiency, enhancing inventory accuracy, and providing real-time
supply chain visibility. The increasing adoption of RFID technology across various industries,
operations through especially in retail and logistics, positions it as a crucial enabler of automation and
RFID-enabled operational excellence. With RFID, retailers can manage their inventory quickly and
inventory accurately, allowing them to meet rising consumer demand, prevent stockouts, and
management ensure product availability across multiple sales channels. This highlights RFID
technology as a significant factor in driving market growth.
RFID technology is increasingly used in healthcare facilities for tracking medical
equipment, pharmaceuticals, and patients. This ensures better management,

. improved efficiency, and enhanced patient safety. RFID tags are commonly employed
Expanding 2 : ek _ : i i
nilications o for patient tracking, monitoring medical equipment, and managing inventory, which

PP ; 24} has led to a growing demand in the healthcare sector. By automating the tracking of
RFID tags in Rkl 3 ‘i
assets and personnel, RFID minimizes the risk of errors, such as the misplacement of
healthcare sector . ) i . . e & - .
medical supplies or incorrect administration of medications. Additionally, it enables
real-time inventory management, streamlining supply chains, and helping healthcare
providers maintain optimal stock levels.
The integration of RFID technology within Industry 4.0 and smart manufacturing
Increasing of RFID ecosystems is transforming industrial operations by enabling automation, real-time
visibility, and interconnected systems. As a foundational technology in Industry 4.0,
with industry 4.0 i i ; oY
e e . RFID facilitates seamless communication between physical assets and digital
. ecosystems, empowering manufacturers with enhanced precision, efficiency, and
manufacturing e ; ; A ;
technologles decision-making capabilities. By embedding RFID tags into machinery, tools, and
products, manufacturers can achieve granular tracking of components, monitor
production lines, and optimize inventory management.
The growing adoption of RFID in transportation reflects the benefits of increased
o ’ efficiency, reduced costs, and improved urban mobility. The expansion of ETC
Growing adoption i ; ; i
of RFID-integrated systems into inter-state highways, urban expressways, and private toll roads is
toll collection expected to drive further growth in the RFID market. As a key enabler of ETC systems,
e RFID technology is not only streamlining toll collection but also contributing to
y broader objectives such as improving mobility, reducing environmental impact, and
supporting the digital transformation of transportation infrastructure globally
Many governments mandate using RFID in critical sectors such as animal tracking,
public transportation, and identity management. In addition to regulatory mandates,
Government i 5 : o 4
initiatives for government initiatives promaoting automation and digital transformation are
erasraratagl . accelerating RFID adoption. Governments focus on modernizing infrastructure with
S PRl cost-effective RFID solutions. As RFID technology evolves, governments continue to
explore its integration with other digital solutions to enhance security, operational
efficiency, and technological advancements.
IMPACT LEVEL: HIGH ® MEDIUM ® Low VERY LOW
Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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2.2.2 RESTRAINTS

2.2.2.1 High ownership cost of RFID

Implementing RFID solutions involves substantial costs, including the purchase of hardware such as RFID
readers, tags, and antennas, along with software to manage the data. Companies often need to spend on
integrating the system with their existing infrastructure, training employees to use it, and maintaining the
system over time. These costs add up, creating a high total cost of ownership that can discourage businesses
from adopting RFID technology, specifically in small-scale retail or manufacturing.

For instance, Walmart (US), one of the early adopters of RFID technology, invested in integrating RFID into its
supply chain to improve inventory tracking and reduce product shortages. While Walmart's scale and resources
allowed it to absorb these high initial costs, smaller retailers often find such investments beyond their reach.
Another instance is Amazon (US), which uses RFID extensively in its warehouses to improve efficiency and
manage inventory seamlessly. However, smaller logistics companies often lack the capital to implement similar
systems, limiting their ability to compete on the same level.

The high infrastructure costs present another challenge. For example, businesses need to invest in installing
RFID readers throughout their facilities and purchasing tags for every item they want to track. This cost
becomes significant when dealing with many products or multiple facilities. Furthermore, integration
challenges with existing IT systems can require additional investments in specialized software and expert labor.

Training and maintenance costs also add to the burden. Employees must be trained to operate and maintain
the system effectively, which involves time and money. For instance, a mid-sized apparel company may want to
use RFID for inventory management, but the expenses involved in training staff and maintaining the system
could deter them from adopting the technology. These examples highlight why high initial investment remains
a significant restraint in the RFID market despite the long-term benefits of improved efficiency and reduced
losses that the technology can offer. This challenge disproportionately affects smaller businesses and those
operating in emerging markets, where cost concerns are more pronounced.

2.2.2.2 Data breach and privacy concerns associated with RFID

Data security and privacy remain critical concerns for adopting RFID technology, impacting its use across
various industries such as animal tracking, logistics & warehousing, retail, entertainment, healthcare, and
transportation. RFID systems operate through wireless communication between tags and readers, making
them vulnerable to unauthorized access, data breaches, and misuse. For instance, in retail, RFID tags used to
track inventory can potentially be read by unauthorized devices, exposing sensitive information about stock
levels and logistics. Similarly, in healthcare, RFID tags attached to medical equipment or patient wristbands
can lead to privacy violations if intercepted, jeopardizing confidential patient information.

One of the primary risks is RFID sniffing, where attackers use unauthorized RFID readers to intercept data
exchanged between the tag and the reader. Since most RFID systems do not differentiate between legitimate
and malicious readers, they are vulnerable to data theft or misuse. For instance, in supply chains, an attacker
could intercept the communication between a product tag and the reader, potentially altering the information
or gaining access to sensitive details about inventory or products. Another major concern is RFID tracking,
where attackers can monitor the location and movement of objects or individuals by reading RFID tags without
consent. While encrypted communication can mitigate this, the mere presence of RFID tags still makes objects
traceable. For instance, in the case of RFID-enabled passports or identification cards, there is a risk of
unauthorized tracking of individuals’ movements, raising concerns about surveillance and privacy invasion.

RFID spoofing is also a potential threat, where an attacker impersonates a legitimate RFID tag, gaining
unauthorized access to systems or data. This can be particularly dangerous in travel and logistics industries,
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where accurate identification is crucial. An attacker could access secure facilities or manipulate product
authenticity verification systems by successfully spoofing a tag. Furthermore, RFID systems are susceptible to
denial-of-service (DoS) attacks, where an attacker overloads the system with invalid requests, causing the RFID
readers to malfunction or become unresponsive. This can disrupt operations in industries that rely heavily on
RFID for inventory management, access control, and logistics.

As the adoption of RFID technology grows, concerns related to data theft, particularly identity theft, remain
significant. The graph below illustrates the rising number of reported cases of credit card theft and other
identity theft across three quarters of 2024 for the US. As highlighted, credit card theft continues to be the
leading type of reported theft, with a marked increase in reports from Q1 2024 to Q3 2024. Other identity theft
incidents have also risen, reflecting the broader issue of data misuse that RFID technology can inadvertently
contribute to.

IDENTITY THEFT CASES, Q1-Q3 IN 2024

116,632
101,453 108,532

98,077

Q12024 Q2 2024 Q3 2024

Hm Credit Cards  m Other |dentity Thefts

Source: Federal Trade Commission

To address these concerns, Walmart (US), which heavily relies on RFID for supply chain management, has
implemented encryption protocols and security measures to protect against unauthorized tag reading and
sniffing. However, these advanced security solutions add to the overall cost and complexity of RFID
deployments.

The ethical implications of RFID tracking also raise data privacy concerns. RFID systems can be used to
monitor individual activities without their knowledge, leading to potential privacy violations. In healthcare, for
instance, RFID is used to track patients and medical equipment; however, without safeguards, it could lead to
unauthorized access to personal health information. In addition, compliance with data privacy regulations such
as the General Data Protection Regulation (GDPR) and the California Consumer Privacy Act (CCPA) requires
businesses to ensure that RFID data is handled securely and that individuals’ rights to privacy are protected.

Failure to meet these regulations could result in significant penalties and loss of consumer trust. These issues
underscore the necessity for robust security protocols, public awareness, and ethical policies to build trust and
encourage broader adoption of RFID technology.

2.2.2.3 Lack of unified global standards and protocols

The lack of unified global standards and protocols in the RFID market presents a significant challenge, creating
compatibility issues that hinder global adoption. Differences in RFID standards across regions contribute to
fragmentation, with various countries and industries adopting competing standards such as ISO/IEC 18000,
EPC global, and others. For instance, in the retail sector, RFID standards used in the US may not align with

17

DECEMBER 2024 © MarketsandMarkets™



RFID MARKET - GLOBAL FORECAST T0 2033 ‘0‘

MARKETS MARKETS™

those in Europe or Asia Pacific, resulting in compatibility issues when implementing cross-border supply chain
solutions. Similarly, regional frequency variations, such as those within the ultra-high frequency (UHF)
spectrum, create challenges. For instance, Europe primarily uses the 865-868 MHz range, while the US utilizes
the 902-928 MHz range, both of which fall under the broader 860-960 MHz band. These differences mean
that RFID readers and tags designed for one region often require modification or customization to function
correctly in another, increasing costs and complexity for businesses. These regional discrepancies often lead to
issues in interoperability, forcing businesses to either adapt their systems or use different RFID solutions
depending on the location.

Target, a major retail chain in the US, faced difficulties in implementing a unified RFID system for their supply
chains across different regions due to these inconsistent standards. As a result, the retailer must customize its
RFID solutions for each market, incurring additional costs and complexities in managing the technology. This
lack of standardization also extends to cross-border compliance, where different countries have varying
regulations for RFID usage, further complicating international deployments. The inability to integrate systems
easily across regions limits data sharing, slows down operations, and prevents RFID technology from reaching
its full potential.

Without a universally accepted set of standards, RFID adoption remains fragmented, making it difficult for
businesses to scale their RFID implementations effectively. This lack of uniformity impacts industries such as
logistics and healthcare, where the need for seamless data exchange is crucial. To overcome these challenges,
the development of unified global RFID standards is essential for promoting interoperability, reducing costs,
and enabling the technology to reach its full potential in driving efficiency and innovation on a global scale.

IMPACT ANALYSIS OF RESTRAINTS ON RFID MARKET

RESTRAINT 2 YEARS 5YEARS  REASON

Implementing RFID solutions involves substantial costs, including
the purchase of hardware such as RFID readers, tags, and
antennas, along with software to manage the data. Training and
maintenance costs also add to the burden. These examples
illustrate why high initial investment is a major barrier in the RFID
market, despite the long-term benefits of enhanced efficiency
and minimized losses that the technology can provide.

High ownership cost of
RFID

RFID systems operate through wireless communication between
tags and readers, making them vulnerable to unauthorized
access, data breaches, and misuse. The ethical implications of
RFID tracking also raise data privacy concerns. RFID systems can

Data breach and monitor individuals' activities without knowledge, leading to

privacy concerns potential privacy violations. To address these concerns, which

associated with RFID heavily rely on RFID for supply chain management, have
implemented encryption protocols and security measures to
protect against unauthorized tag reading and sniffing. However,
these advanced security solutions add to the overall cost and
complexity of RFID deployments.

Without a globally accepted set of standards, RFID adoption
remains fragmented, making it difficult for businesses to scale
their RFID implementations effectively. This lack of uniformity

Lack of unified global also impacts logistics and healthcare industries, where the need

standards and [ for seamless data exchange is crucial. To overcome these

protocols challenges, the development of unified global RFID standards is
essential for promoting interoperability, reducing costs, and
enabling the technology to reach its full potential in driving
efficiency and innovation on a global scale.

IMPACT LEVEL: HIGH @ MEDIUM ® Low VERY LOW

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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2.2.3 OPPORTUNITIES

2.2.3.1 Growing demand for real-time tracking and monitoring of assets

As industries seek to improve operational efficiency, reduce costs, and enhance customer experience, RFID
technology is essential for managing supply chains, inventory, and assets in real time. For instance,

Walmart (US) has adopted RFID to streamline inventory management by tracking products from

distribution centers to store shelves. This enables better stock control, reduces out-of-stock situations, and
ensures that products are available when customers need them. In the healthcare sector, hospitals, such as
the Cleveland Clinic (US) use RFID to track medical equipment, helping healthcare providers quickly locate
devices, improving response times and reducing patient care delays.

RFID is also being used to monitor medication and patient movements within healthcare facilities to enhance
safety and accuracy. Moreover, as e-commerce continues to grow, companies such as Amazon (US) will use
RFID to enhance warehouse automation and improve order fulfillment processes, ensuring faster and more
accurate deliveries. With the integration of RFID and loT, businesses can now collect real-time data, allowing
for smarter decision-making and improved operational strategies. Companies such as Zebra Technologies
Corp. (US) are providing advanced RFID solutions, helping various industries, from logistics & warehousing to
healthcare, to achieve greater visibility, control, and efficiency in their operations.

2.2.3.2 Development of advanced RFID solutions

The development of advanced RFID solutions presents significant opportunities, particularly as industries strive
to enhance operational efficiency, optimize supply chains, and integrate with digital ecosystems. Integration
with advanced digjtal technologies is expanding RFID’s scope and creating new value propositions. For
instance, RFID combined with loT technologies enables real-time asset tracking in smart cities, such as
monitoring public transit or waste management systems. Similarly, blockchain integration ensures tamper-
proof data for supply chain transparency, as demonstrated by Provenance (UK) and IBM (US) in food
traceability and ethical sourcing.

Al and machine learning applications revolutionize predictive analytics in inventory management. Companies
such as Zebra Technologies Corp. (US) are leveraging RFID with Al to offer solutions that automate inventory
audits and reduce shrinkage of stock losses due to theft, misplacement, or errors in retail environments.
Additionally, cloud computing synergies are making it easier to manage and analyze large datasets, facilitating
scalable implementations for organizations such as Amazon (US), Walmart (US), and Tesco (UK), which use
RFID for tracking goods across its fulfillment centers.

Technological advancements in RFID capabilities are also driving their adoption. The development of battery-
less sensors and enhanced read ranges has made RFID more energy-efficient and effective in healthcare. For
instance, Impinj, Inc. (US) provides RFID tags and readers that enable hospitals to track critical equipment in
real time, improving patient care and reducing costs. Miniaturization has enabled RFID tags to be embedded in
small consumer goods, expanding use cases in luxury retail to prevent counterfeiting. Cost reductions through
innovation, such as ultra-high-frequency (UHF) and near-field communication (NFC) technologies, are creating
affordable solutions for small and medium enterprises, further democratizing access to advanced RFID
capabilities.

These technological advancements are transforming industries such as logistics & warehousing, where
companies such as FedEx (US) use RFID to enhance package tracking. In retail, Decathlon (France) employs
RFID for self-checkout systems, significantly improving customer experience. The convergence of RFID with Al,
blockchain, and 10T is unlocking unprecedented possibilities, solidifying its role as a cornerstone of modern,
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data-driven operations. This comprehensive transformation of RFID solutions highlights its potential to shape
the future of connectivity and operational efficiency across various industries.

2.2.3.3 Accessibility to small businesses due to gradual reduction in RFID
costs

The reduction in the cost of RFID tags presents a significant opportunity for the RFID market, driven by
advancements in manufacturing processes, bulk purchasing, and material optimization. The cost of passive
RFID tags has decreased significantly due to mass production and improvements in material efficiency. These
advancements include optimized antenna designs, the use of high-frequency circuits, and the integration of
smaller, more durable components. Passive RFID tags, widely used in retail, logistics & warehousing, and
healthcare, are now available at significantly lower prices, ranging from USD 0.04 to USD

0.50 per tag, depending on the type and quantity. UHF passive RFID inlays and labels start at USD 0.03 per
label, while specialized hard tags for extreme conditions are priced between USD 0.12 and USD 1.80. These
price reductions are largely attributed to economies of scale and improvements in manufacturing technology,
allowing for bulk purchasing and optimized material usage, thereby driving down costs and making RFID more
accessible across various sectors.

This cost reduction is particularly beneficial for retail, logistics & warehousing, automotive, apparel, and
healthcare industries, where large-scale RFID deployment can improve operational efficiencies. The lower cost
of RFID technology, coupled with volume discounts offered by suppliers, makes RFID systems increasingly
accessible for smaller businesses with limited budgets. This accessibility drives adoption for inventory
management, tracking, and supply chain applications. Moreover, the affordability of RFID tags encourages
innovation, fostering the development of disposable or single-use RFID solutions, which are gaining traction in
food packaging and pharmaceutical tracking applications.

In particular, the Indian RFID market has seen a significant rise in demand for passive RFID solutions due to
their affordability and versatility. The retail apparel sector adopts RFID technology in India, the US, China,
Europe, and other regions. In contrast, active RFID systems, which offer real-time location capabilities and are
typically used in industries requiring precise tracking, remain more expensive, priced at USD 6.00 or more per
tag. Overall, the ongoing reduction in passive RFID tag prices and their improved accuracy make RFID an
attractive option for businesses looking to optimize inventory management and enhance operational efficiency.
With cost reductions, RFID technology is becoming more accessible to a broader range of businesses, driving
innovation and adoption across various industries.
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IMPACT ANALYSIS OF OPPORTUNITIES ON RFID MARKET

OPPORTUNITY 2 YEARS
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REASON

RFID technology is becoming essential for managing supply
chains, inventory, and assets in real time. It enables better stock
control, reduces out-of-stock situations, and ensures that
products are available when customers need them. RFID is also
being used to monitor medication and patient movements within
healthcare facilities to enhance safety and accuracy. Companies
are providing advanced RFID solutions, helping various industries
to achieve greater visibility, control, and efficiency in their
operations.

Integration with advanced digital technologies is expanding
RFID's scope and creating new value propositions. Technological
advancements in RFID capabilities are transforming industries to
use RFID to enhance package tracking and self-checkout
systems and improve customer experience. The convergence of
RFID with technologies like Al, blockchain, and loT unlocks
unprecedented possibilities, cementing its role as a cornerstone
of modern, data-driven operations.

The lower cost of RFID technology, coupled with volume
discounts offered by suppliers, makes RFID systems increasingly
accessible for smaller businesses with limited budgets. This
accessibility drives adoption for inventory management, tracking,
and supply chain applications. Moreover, the affordability of RFID

RFID costs tags encourages innovation, fostering the development of
disposable or single-use RFID solutions, which are gaining
traction in food packaging and pharmaceutical tracking.

IMPACT LEVEL: HIGH @ MEDIUM ® Low VERY LOW

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

2.2.4 CHALLENGES

2.2.4.1 Technical complexities associated with RFID technology

The adoption of RFID technology faces significant technical challenges, particularly due to interference from
metals and liquids, which impact system performance. These factors hinder consistent read rates, particularly
in warehouses with common metal shelving and liquid products. Metals reflect RFID signals, while liquids
absorb them, reducing range and effectiveness. Specialized RFID tags and strategic placement are essential to
minimize these issues. Key implementation challenges include limited battery life, signal reliability, and the
complexity of integrating RFID systems with existing infrastructure. For example, Walmart, a leading adopter of
RFID technology for supply chain management in the US, faced challenges in environments with high metal
content, as this can interfere with tag reading. Zebra Technologies Corp. also provides RFID solutions for point-
of-sale systems in the retail sector. However, integrating these solutions can be complex and require significant
resources, particularly for companies with limited technical expertise.

RFID faces limitations in automotive manufacturing, where tags must withstand high heat and liquid exposure.
Integration with advanced technologies, such as IoT and cloud computing further complicates scaling due to
data management and security concerns. Amazon (US) faces challenges in scaling RFID systems for large
volumes of real-time data while maintaining reliability and security. These challenges require ongoing
innovation and collaboration across industries to accelerate RFID adoption.
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2.2.4.2 Managing and processing vast volumes of data generated through
RFID systems

One of the key challenges faced by RFID systems is handling the vast amounts of data generated in real time.
As RFID technology is increasingly adopted across logistics & warehousing, retail, and healthcare industries,
the volume of data from asset tracking, inventory management, and transaction records continues to grow. For
instance, a large warehouse using RFID systems may generate millions of data points daily from thousands of
tagged items. This poses challenges in processing, storing, and analyzing this data efficiently. Similarly, The
Coca-Cola Company (US) uses RFID to manage its fleet of delivery trucks, generating data related to fuel
consumption, maintenance schedules, and driver behavior. The volume of data from these RFID tags also
requires real-time processing and integration with internal systems for fleet optimization. RFID systems must
be optimized to address this challenge to prevent unnecessary or redundant data capture. Selecting the
appropriate RFID tags and readers, such as passive or active tags with the right range and memory, helps
ensure effective data transmission and reduces the risk of data overload.

Managing large data volumes requires robust infrastructure and advanced data processing systems.
Integrating RFID data with existing enterprise systems, such as enterprise resource planning (ERP) or
warehouse management systems (WMS), ensures seamless operations and actionable insights. Cloud-based
RFID data management platforms offer scalability, security, and better integration, which are essential as the
data volume increases. High-capacity servers, cloud solutions, and data analytics tools are necessary for real-
time processing and storage of RFID data. Data security and privacy concerns further complicate this
challenge, particularly in healthcare and retail sectors where sensitive information is captured. Ensuring secure
data transmission, implementing encryption methods, and complying with regulatory standards are vital.
Regular system audits and data backups should be part of the strategy to protect against data breaches. In
summary, while RFID technology offers significant benefits in automation and data collection, companies must
invest in scalable systems and data management protocols to efficiently handle the growing data volumes and
ensure data security.

IMPACT ANALYSIS OF CHALLENGES ON RFID MARKET
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis
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2.3 VALUE CHAIN ANALYSIS

The RFID market involves a comprehensive value chain from research and development to end user
applications. In the research & development phase, up to 15% of the value is added by designing and testing
RFID technologies, including the development of new RFID chips, antennas, and software systems. This stage
focuses on enhancing signal processing, energy efficiency, and communication protocols to improve RFID
performance. The raw material supply stage contributes 15% by providing essential components such as
metals, polymers, and silicon for RFID chips and antennas, as well as specialty chemicals used in tags and
transponders.

The manufacturing stage, accounting for 45% of the value chain, involves the production of RFID tags, readers,
and systems by OEMs and system integrators. This stage includes customization for industry-specific
applications such as healthcare, logistics & warehousing, and retail, integrating RFID technologies into broader
IT systems for real-time tracking and data management. The end user industries contribute 25% of the value,
utilizing RFID technology across retail, healthcare, automotive, agriculture, and aerospace & defense sectors to
streamline operations, enhance inventory management, and improve asset tracking. This structured value
chain helps advance RFID technologies and ensures their effective deployment in diverse industrial
applications.
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Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

R&D Organizations

R&D organizations in the RFID market focus on designing and testing advanced RFID technologies, including
next-generation chips, antennas, and software systems. Key priorities include improving read range, data
accuracy, and energy efficiency while enhancing durability and cost-effectiveness. Innovations in
miniaturization, low-power solutions, and loT integration drive RFID’s adoption across retail, logistics, and
healthcare sectors. Companies such as Zebra Technologies Corp. (US), Impinj, Inc. (US), and Avery Dennison
Corporation (US) lead R&D efforts, delivering scalable and reliable solutions for modern tracking and inventory
management needs.

Raw Material Providers

Suppliers provider key materials required for the development of RFID tags, readers, and transponders. They
play an essential role by delivering metals, polymers, and high-purity silicon, which are crucial for fabricating
RFID chips and antennas. Specialty chemicals are also provided to enhance the performance and durability of
RFID tags, particularly in harsh environments or industries requiring long-lasting solutions. Leading suppliers
such as BASF (Germany), 3M (US), and DuPont (US) dominate this stage, providing advanced materials that
meet the evolving demands of RFID manufacturers. Their expertise in material science enables the
development of lightweight, durable, and cost-efficient components, which are crucial in enhancing the overall
performance and scalability of RFID technology in global markets.

RFID Product Manufacturers
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Manufacturers produce a wide variety of products, including RFID tags, readers, and systems while ensuring
they meet industry standards for performance, durability, and scalability. They are engaged in the mass
production of RFID components, including tags embedded with microchips and antennas, as well as the
development of readers and supporting software systems. Original equipment manufacturers (OEMs) and
system integrators play a key role in customizing RFID technologies for industry-specific applications such as
inventory management, supply chain tracking, and asset monitoring. Integrating RFID systems into existing
infrastructure allows manufacturers to enhance operational efficiency in retail, logistics, and healthcare
industries. Advanced production methods, such as automated manufacturing lines, rigorous testing
procedures, and quality assurance checks, ensure reliable RFID solutions that enhance performance across
diverse environments. These processes involve high-precision assembly, thorough examination of RFID tags,
readers, and systems, and continuous monitoring to prevent defects. This approach helps maintain high
performance across diverse environments, from retail to logistics & warehousing and healthcare. Major players
such as Alien Technology LLC (US), HID Global Corporation (US), CONTROLTEK (US), and Datalogic S.p.A. (Italy)
drive innovation in this segment, offering customized and scalable RFID systems to meet the increasing
demand for automation and real-time data tracking.

Distributors and Resellers

The companies mainly offer their products through direct sales or third-party distributors. A strong network of
distributors and resellers is essential for a company to strengthen its local presence in targeted regions. The
key players in the RFID market extensively rely on key distributors and resellers for the sale of their offerings in
targeted regions. STG Peru (Peru), WINCOR NIXDORF LLC (Ukraine), and PRODYNAMICS TECHNOLOGY LLC
(UAE) are some key distributors of RFID solutions for major players.

End-use Industries

The end-use industries in the RFID market span a wide range of applications such as inventory and asset
management, access control and security, ticketing, identification, and contactless payment. In Retail, RFID is
used to streamline inventory management, reduce theft, and enhance customer experiences with smart
checkouts and accurate stock tracking. Key players such as Walmart (US) and Amazon (US) leverage RFID
technology for greater supply chain visibility and efficiency. In logistics & warehousing, RFID systems support
inventory control, shipment tracking, and warehouse automation, allowing companies such as FedEx (US) to
monitor goods in transit and improve delivery times.

RFID is essential in agriculture and livestock tracking, ensuring traceability and reducing wastage in food
production, and managing patient identification and equipment in healthcare. Automotive uses RFID for
vehicle identification and assembly-line automation, while entertainment leverages RFID for access control at
events and cashless payments. In aerospace & defense, RFID is vital for tracking military assets and ensuring
secure identification. The diverse applications across these end-use industries underscore the transformative
potential of RFID technology in enhancing operational efficiency, enabling real-time data management, and
supporting digital transformation across sectors such as retail, transportation, and logistics & warehousing.

2.4 ECOSYSTEM ANALYSIS

The RFID ecosystem is characterized by various technologies, applications, and industry participants. It
comprises a diverse network of technology providers, solution integrators, software platform developers, end
users, and regulatory bodies. Technology providers offer critical technologies such as passive and active RFID,
near-field communication (NFC), and ultra-high frequency (UHF) to enable precise tracking across industries.
Solution integrators customize and deploy RFID solutions to meet the unique needs of retail, logistics &
warehousing, and manufacturing sectors, including applications for inventory management, asset tracking, and
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supply chain optimization. To enhance operational efficiency, software developers provide platforms that allow
for real-time data analytics, visualization, and integration with other enterprise systems, such as Enterprise
Resource Planning (ERP) and Warehouse Management Systems (WMS). The primary end users, such as
retailers, logistics providers, and manufacturers, benefit from improved inventory accuracy, optimized supply
chain efficiency, and enhanced security measures.

RFID ECOSYSTEM

R&D COMPANIES CHIP MANUFACTURERS TAG/LABEL MANUFACTURERS READER/ANTENNA MANUFACTURERS

INSTRUMENTS

Y ZEBRA ), 4 @ HID Y ZEBRA
m ¥ Texas 8DATALOGIC
AVERY 0

Honeywell IM PI N.l DE””'S°" astlix

CONTROLTEK @
EPSON OMNITAAS amazon

Wal t
WWZEBRA 3¢ yemelgo V22"
Honeywell oRBCGMM | DECATHLON |

Source: Secondary Research, Interviews with Experts, and MarketsandMarkets Analysis

TABLE 1 ROLE OF COMPANIES IN RFID ECOSYSTEM

COMPANY ROLE IN ECOSYSTEM

NXP Semiconductors Chip manufacturer

(Netherlands)

GAO RFID Inc. (Canada) Tag/label manufacturer

OmniTaas (US) Software Provider

HID Global Corporation (US) R&D organization and tag/label manufacturer
Zebra Technologies Corp. (US) R&D organization and reader/antenna and label printer manufacturer
Xemelgo, Inc. (US) Software Provider

Datalogic S.p.A. (ltaly) Reader/antenna manufacturer

Walmart (US) End user

Amazon (US) End user

Ministry of Industry and Information
Technology (MIIT) (China)

Regulatory body
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Honeywell International Inc. (US) R&D organization and label printer manufacturer

Tag/label manufacturer, reader/antenna manufacturer, and software

manufacturer
CONTROLTEK (US)

Source: Company Websites and MarketsandMarkets Analysis

2.5 TECHNOLOGY ANALYSIS

2.5.1 REAL-TIME LOCATION SYSTEMS

RTLS is a core technology in the RFID market, enabling precise tracking and monitoring of assets, personnel,
and inventory in real time. This system leverages RFID tags, readers, and software to locate and manage
resources across logistics & warehousing, healthcare, and transportation industries. RTLS provides
unparalleled visibility into supply chain operations, helping businesses reduce inventory inaccuracies, prevent
asset misplacement, and improve workflow efficiency. RTLS facilitates just-in-time inventory management,
automated workflows, and seamless material handling in manufacturing and warehousing.

For healthcare, it optimizes patient flow, tracks medical equipment, and improves operational safety. Various
RTLS methods, including passive and active RFID systems, are deployed based on range, cost, and accuracy
requirements. Additionally, advancements in ultra-wideband (UWB) and bluetooth low energy (BLE) are
enhancing RTLS capabilities, ensuring higher accuracy and scalability. RTLS is becoming an integral solution
for operational excellence, with the growing demand for automation and supply chain optimization.

2.5.2 RFID ENABLED SENSORS AND ROBOTICS

RFID-enabled sensors and robotics are revolutionizing automation by combining identification, tracking, and
environmental monitoring capabilities. These sensors gather critical data—such as temperature, humidity, and
pressure—enabling businesses to ensure product quality and compliance, particularly in cold chain logistics,
pharmaceuticals, and food safety. RFID-enabled robotics complement this by automating inventory checks,
detecting misplaced items, and streamlining warehouse operations with high precision and speed.

In smart manufacturing, robots equipped with RFID readers identify parts, monitor production flow, and
facilitate just-in-time processes, improving operational efficiency and reducing labor costs. Integration with loT
and cloud-based platforms allows for real-time data analysis, predictive maintenance, and decision making,
driving Industry 4.0 adoption. RFID sensors and robotics are crucial in enhancing safety and efficacy in energy
plants and industrial sites. These innovations offer businesses improved productivity, reduced downtime, and
enhanced resource management, cementing their role in the smart automation ecosystem.

2.5.3 CLOUD-BASED RFID

Cloud-based RFID solutions are revolutionizing the market by enhancing scalability, accessibility, and realtime
data management. By integrating RFID systems with cloud platforms, businesses can store, process, and
analyze vast amounts of RFID-generated data without the need for heavy on-premises infrastructure.

This enables organizations to monitor assets, inventory, and operations globally through centralized
dashboards, facilitating real-time decision-making. Logistics, retail, and healthcare industries benefit
significantly, as cloud-based RFID improves inventory accuracy, enhances visibility across supply chains, and
reduces operational costs. Moreover, integration with analytics tools in the cloud allows businesses to identify
trends, predict inventory needs, and optimize processes. The flexibility of cloud infrastructure ensures
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seamless scalability, making it suitable for small enterprises and large multinational corporations. However,
data security and latency must be addressed to unlock the full potential of cloud-based RFID solutions.

2.5.4 RFID IN 10T

The integration of RFID with the Internet of Things (loT) is a game-changer for industries seeking smarter,
connected operations. RFID serves as a foundational technology for loT networks, enabling objects to
communicate and share data in real time. RFID tags, when embedded into devices, equipment, or assets, act
as loT endpoints that relay critical data through connected networks. Applications such as smart warehouses,
connected factories, and intelligent transportation systems leverage RFID-I0T integration for seamless tracking,
automated inventory management, and predictive maintenance.

For instance, in healthcare, RFID-I0T systems monitor medical equipment, pharmaceuticals, and patient data
to ensure accuracy and safety. The use of sensors in RFID tags further enables environmental monitoring, such
as temperature or humidity control in perishable goods management. By combining RFID with 10T, industries
gain unprecedented visibility, automation, and efficiency, driving the adoption of Industry 4.0 practices and
smart environments.

2.6 INTEGRATION OF RFID WITH BLOCKCHAIN

The convergence of RFID technology with blockchain provides a secure, transparent, and immutable solution
for tracking and verifying assets across supply chains. RFID tags generate real-time data on product
movement, and blockchain ensures that this information is securely recorded in a decentralized ledger,
enhancing trust and traceability. Retail, logistics, and pharmaceutical industries are adopting this combination
to combat counterfeiting, improve provenance tracking, and ensure compliance with regulatory standards.

For example, in the food supply chain, RFID-blockchain integration tracks the journey of products from farm to
table, ensuring authenticity and safety. In luxury goods and pharmaceuticals, this technology combats fraud by
providing verifiable, tamper-proof records of product origins. Smart contracts in blockchain can automate
payments or processes based on RFID-triggered events, further improving operational efficiency. While
integration challenges remain, such as system interoperability and cost, the combination of RFID and
blockchain is poised to transform supply chain transparency and data security across industries.

2.7 COMPANY EVALUATION MATRIX: KEY PLAYERS, 2023

The company evaluation matrix provides information about key players in the RFID market and outlines the
findings and analysis of the performance of each company within the evaluation criteria. Evaluations are based
on two broad categories: strength of product portfolio and business strategy excellence. The business strategy
excellence includes the approaches or strategies adopted by key players to increase their presence in the
market. Factors such as geographic footprint, effectiveness of growth strategies, and vision alignment are
rated according to the performance of companies in the RFID market. The strength of the product portfolio
pertains to the approach adopted by players for launching RFID solutions and services in the market and
carrying out innovations. Parameters such as the focus on product innovations and breadth of product
offerings are rated based on products offered by each player in the RFID market.

2.7.1 STARS

Companies in this category receive high scores in most evaluation criteria. They have strong product portfolios,
a robust market presence, and effective business strategies. These are the leading market players in terms of
new developments, innovative technologies, and the adoption of strategic growth plans. Star players primarily
focus on acquiring the leading market position through strong financial capabilities and well-established brand
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equity. Zebra Technologies Corp. (US), Avery Dennison Corporation (US), Honeywell International Inc. (US), HID
Global Corporation (US), and Datalogic S.p.A. (Italy) fall under this category.

2.7.2 EMERGING LEADERS

Emerging leaders offer innovative products catering to the requirements of their customers. These companies
develop their product portfolios and have a strong potential to formulate business strategies to expand their
businesses and compete with the star players in the market. Alien Technology, LLC (US), CAEN RFID S.r.l.
(Italy), GAO RFID Inc. (Canada), and Impinj, Inc. (US), OmniTaas (US) fall under this category.

2.7.3 PERVASIVE PLAYERS

Pervasive players offer innovative products to their customers and have a sound network of channel partners
and resellers to expand globally. They have been constantly generating positive revenue growth in the market
by adopting organic and inorganic growth strategies. XEMELGO, INC. (US), Invengo Information Technology Co.,
Ltd. (China), Identiv, Inc. (US), CONTROLTEK (US), and Jadak (US) fall under this category.

RFID MARKET: COMPANY EVALUATION MATRIX (KEY PLAYERS), 2023
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2.7.4 PARTICIPANTS

Participants have begun to gain momentum in the market with their product offerings. Their business
strategies are not as strong as those of established market players. These companies must improve to
compete with the established market players. SAG Securitag Assembly Group Co., LTD (Taiwan), Linxens
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(France), Checkpoint Systems, Inc. (US), Beontag (Brazil), Nedap N.V. (Netherlands), Unitech Electronics Co.,
LTD. (Taiwan), Infotek Software & Systems (P) Ltd. (India), GlobeRanger (US), CoreRFID (UK), and RFID, Inc.
(US) fall under this category.
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FIGURE21  RFID MARKET: APPLICATION FOOTPRINT
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Zebra Technologies Corp. Y Y Y Y 4.0
Avery Dennison Corporation Y N Y Y 30
Honeywell International Inc. Y Y N Y 3.0
HID Global Corporation N Y N Y 20
Datalogic S.p.A. Y N N Y 2.0
Alien Technology, LLC Y N N Y 20
CAEN RFID Sr.l. Y N N Y 20
GAOQ RFID Inc. Y N N Y 20
Impinj, Inc. Y N N Y 2.0
XEMELGO, INC. Y N N Y 20
e v w v
SAG Securitag Assembly v y N y 3.0
Group Co., LTD

Linxens Y N N Y 20
Checkpoint Systems, Inc. Y Y N Y 3.0
Identiv, Inc. Y Y N Y 3.0
Beontag Y N N Y 20
Nedap N.V. Y N N Y 20
Jadak Y N N Y 20
Unitech Electronics Co., LTD. Y N N Y 20
lrF:f;::ft.edlﬂ't Software & Systems v N N y 20
GlobeRanger Y N N Y 20
CoreRFID Y N N Y 2.0
RFID, Inc. Y N N N 10
COMNTROLTEK Y Y N Y 3.0
OmniTaas Y Y N Y 3.0

Note: Other applications include contactless payments and identification.
Source: Company Website, Annual Reports, Investor Presentations, and MarketsandMarkets Analysis
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3 COMPANY PROFILES

3.1 KEY PLAYERS

3.1.1 OMNITAAS

3.1.1.1 Business overview

OmniTaas is a technology-driven company specializing in digital transformation of manufacturing, supply chain,
and asset management operations through its cloud-to-edge operational intelligence solutions. The company
has pioneered Al-enabled real-time digital-twins that deliver actionable business insights to reduce unexpected
exceptions, while increasing operational performance and efficiencies. Their observability platform integrates
RFID, barcode, loT sensors, and machine learning with cloud-based analytics, enabling enterprises to monitor,
track, and manage assets and business processes with unparalleled accuracy and reliability.

At the core of its portfolio lies its flagship Traceability as a Service (TaaS) framework, pioneering cloud-based
SaaS services integrating directly with shop-floor operations (cloud-to-edge). TaaS has pioneered automation of
end-to-end operational visibility to improve operational-floor processes with high-integrity top-floor
collaboration. Central to TaaS is the OmniTaas-Al Platform, supported by the company’s suite of integrated
solutions, MapView, MobileView, and EdgeView, that collectively deliver real-time monitoring, process-centric
digital-twins, enhancing global traceability and collaboration. These solutions transform asset tracking into
operational intelligence, leveraging Al, digital twins, and predictive analytics to proactively identify and address
operational exceptions before they disrupt deliverables and workflows.

By integrating RFID-enabled tracking with enterprise systems such as ERP, MRP, MES, and WMS, OmniTaas
enhances operational and parts traceability, at the item-level for manufactured parts, while also ite improving
on-time delivery performance. Its Al-powered Saa$S architecture simplifies deployment and provides rapid ROI
through secure, scalable, and customizable configurations. With proven deployments across manufacturing,
aerospace and defense, retail, supply-chain logistics, and enterprise asset management (EAM), OmniTaas
continues to advance Industry 5.0 principles, bridging digital intelligence with employee-centric growth and
resilience to deliver measurable improvements in customer and employee satisfaction. Headquartered in
Dallas, Texas, with R&D operations in Bangalore, India, the company leverages over five decades of collective
leadership experience to deliver Al- and machine learning-based operational intelligence that enhances
efficiency, collaboration, and data-driven decision-making across industries.

TABLE 2 OMNITAAS: COMPANY OVERVIEW

Founding Year 2022
Headquarters Country us
Headquarters State Texas
Ownership Type Private

Source: Company Website
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3.1.1.2 Products/Solutions/Services offered

Traceability as a Service (TaaS) is OmniTaas’s flagship cloud-to-edge platform, delivering real-time visibility,
traceability, and operational intelligence across manufacturing, supply chain, and asset management
networks. By integrating Al, loT, digital twins, and predictive analytics, TaaS transforms conventional asset
tracking into actionable intelligence, enabling secure, auditable, and data-driven operations. The ecosystem
includes MapView, MobileView, and EdgeView, providing global “track-and-trace” across multi-site global
operations, supplier networks inventory and enterprise assets.

TaaS Manufacturing Intelligence (TaaS-Ml) is pioneering a new paradigm in global supply-chain visibility, by
securely integrating cloud-to-edge observability with real-time high-integrity supplier collaboration directly from
manufacturing operations. Taas integrated operations increases performance and operational efficiencies,
ensuring on-time delivery, and supply-chain transparency while improving overall employee and customer
satisfaction.

TaaS Asset Intelligence (TaaS-Al) extends the underlying foundation to TaaS global track and trace (GTT)
services by enhancing asset tracking into real-time actionable process-centric intelligence, increasing asset
utilization, auditable traceability, and employee productivity. This solution addresses critical asset
management challenges across industries requiring time-consuming financial audits, usage tracking and
lifecycle management.

The platform is built on three operational layers: (1) the Operational Edge (OE) connects devices such as
RFID/barcode scanners and sensors via REST and HTTPS/TLS interfaces; (2) Operational Intelligence (Ol)
microservices creating the building-blocks for process-centric Digital Twins, Asset Intelligence, rules-
drivenpredictive analytics with Al/ML models. TaaS has been engineered with the best-in-class data, identity
and security, extending enterprise applications with private-cloud infrastructures on globally connected Oracle
and Azure clouds; and (3) Operational Collaboration (OC) providing complete transparency and traceability
across partner operations delivering a new-paradigm in supplier management. TaaS provides powerful
operation monitoring, live dashboards, alerts, and actionable insights that integrates TaaS-0Ol with enterprise
systems (MRP, MES, WMS, SCM, Finance). The TaaS-Ol layer is powered by the OmniTaas Microservices
Applications Platform, open REST API’s that is highly configurable to fit any operational-floor requirements. The
TaaS-0C layer extends capabilities through digital collaboration, real-time forecast analytics, on-time delivery
alerts, and high-integrity manufacturing collaboration modules, reducing unforeseen supply-chain challenges,
fraud and optimizing recall management.

TaaS core capabilities include web-based device management, single-sign-on (SSO) identity and access
management (IAM), multi-level SSL/TLS and VPN security, with secure industry-standard multi-protocol support
for scalable, and secure application delivery. The platform is built on the latest best-in-class front-end (Ul/UX),
backend application frameworks, and most secure, scalable and reliable database systems.

TaaS drives operational efficiency, predictive intelligence, compliance, and audit readiness while reducing
infrastructure costs. Adoption is driven by growing demand for end-to-end operational visibility, Al- driven asset
management, and Industry 5.0 workflows, enabling enterprises to move from reactive exception management
to proactive, actionable decision-intelligence.
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3.1.1.3

The TaaS platform delivers transformative value across two critical operational domains: manufacturing
intelligence and asset intelligence. TaaS-MI (Manufacturing Intelligence) goes "Beyond MES" (Manufacturing
Execution System) by providing end-to-end visibility and collaboration across the manufacturing value chain,
from supplier operations to finished goods delivery. TaaS-Al (Asset Intelligence) goes "Beyond Assets" by
transforming traditional asset tracking into real-time process intelligence with complete lifecycle management,
utilization analytics, and financial compliance. Together, these solutions address the most pressing operational
challenges faced by modern enterprises, replacing manual processes and disconnected legacy systems with
unified, Al-driven intelligence that enables proactive decision-intelligence, operational excellence, with
substantial and measurable ROI.

TAAS Platform: Comprehensive solution matrix

TABLE 3 ADDRESSING CRITICAL OPERATIONAL CHALLENGES
CHALLENGE
CATEGORY TAAS-MI: BEYOND MES TAAS-Al: BEYOND ASSETS

Automated Real-Time Asset Intelligence:
Eliminates operational blind spots from
manual tracking (spreadsheets/clipboards)
that prevent real-time insight into asset
location, usage, lost, damaged, and
misplaced exceptions, providing instant

Automated Real-Time Operational Intelligence:
Eliminates operational blind spots from
manual tracking (spreadsheets/clipboards),
providing instant visibility into job status,

Automated Real-
Time Intelligence

Collaborative
Operations

exceptions, bottlenecks, and productivity
metrics to ensure over 99% on-time delivery

Collaborative Manufacturing: Replaces time-
consuming supplier management processes
with real-time transparency on order delivery

visibility into asset usage, location, and
status across all sites—ensuring over 99.5%
inventory accuracy through mobile and
automated RFID tracking

Automated Audit Intelligence: Replaces
manual asset audits with automated
auditable asset tracking and depreciation

DECEMBER 2024 © MarketsandMarkets™
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Digital
Transformation

Traceability &
Intelligence

Intelligent
Maintenance

Cloud Infrastructure

Hardware & Capital
Efficiency

Source: Company Website

schedules, status, and exceptions, enabling
direct customer- supplier operational
connectivity through TaaS digital-twin
integration

Digital Transformation: Unifies legacy MRP
systems that are operationally disconnected,
eliminating delivery forecast blind spots and
reducing capital expenditures, stock-outs, and
safety stock through real-time operational
intelligence and powerful Al- enabled tracking
of work orders

Traceability Intelligence: Tracks both BoM
parts and operational traceability to achieve
the highest quality metrics, rapidly determines
fault root causes, optimizes return costs, and
improves customer satisfaction—addressing
fraud and audit concerns by providing supplier
visibility for auditable genealogy and warranty
returns

Intelligent Maintenance: Drives significant
cost savings by optimizing maintenance and
calibration schedules based on actual usage,
utilization, and operation rather than reactive
maintenance by schedule, eliminating
unexpected downtime

Secure Private Cloud SaaS: Pioneers cloud-to-
edge loT services with best-in- class security,
IAM, VPN encryption, scalable infrastructures,
and operational uptime, built on advanced
market-leading Azure and Oracle cloud
platforms—reducing the on-premise burden of
managing software, security, infrastructure,
and updates that drain IT resources and
introduce security risks

Focus on operational software intelligence
Hardware-as-a-Service (HaaS): Enables
operations to manage TaaS mobile hardware
and sensors as operational expenditures.
Eliminate delays in digital transformation by
licensing total TaaS solutions as a software
subscription.

DECEMBER 2024 © MarketsandMarkets™
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by asset class reports for tax audits.
Significantly improve asset operational and
utilization audits across departments,
globally, by site and asset class

Digital Transformation: Addresses
challenges from spreadsheets, outdated
ERPs, and legacy systems that do not
provide operational data needed to reduce
losses, increase asset utilization, and
increase operational efficiencies. TaaS-Al
applications unify existing systems with
real-time operational intelligence through
powerful loT tracking of assets to improve
business process efficiencies

Integrated operational tasks, asset
exceptions and utilization for total asset
traceability and usage metrics within Asset
Intelligence and Life- Cycle Management
capabilities

Intelligent Maintenance: Drives significant
cost savings by optimizing maintenance
and calibration schedules based on actual
asset utilization and eliminating
unexpected downtime, replacing reactive
maintenance by schedule that leads to
unnecessary costs

Secure Private Cloud SaaS: TaaS has
pioneered cloud-to-edge I0T services
providing best-in-class security,
infrastructures, and operational uptime,
built on the most advanced market-leading
Azure and Oracle cloud platforms

Hardware-as-a-Service (HaaS): Eliminates
hardware capital expenditures and delays
in digital transformation. TaaS provides
best-in-class enterprise-grade
RFID/Barcode readers through "pay-as-you-
grow" subscription model. Ready-to-use,
eliminates all maintenance and support
headaches, addressing expensive upfront
hardware costs, application deployment
complexity, and warranty management
requirements

MARKETS™
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TABLE 4

PRODUCT/SOLUTI

TYPE ON/
SERVICE
Taas-Al Asset
Intelligence &
Collaboration
Taas-MlI
Manufacturing
Intelligence &
Collaboration

Traceability

as a Service

(TaaS)

MobileView

EdgeView
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OMNITAAS: PRODUCTS/SOLUTIONS/SERVICES OFFERED

DESCRIPTION

OmniTaas-Al is a cloud-to-edge
software platform that integrates
RFID and barcode systems to
provide real-time tracking,
monitoring, global traceability,
and audit compliance of assets.

OmniTaas-MI provides real-time
work-order tracking, operational
monitoring, parts traceability,
and genealogy of finished goods.
Manufacturing operations can
share traceability and status
automatically between partners
and top-floor management.

MobileView is a mobile-
integrated solution that allows
users to manage and monitor
TaaS integrated operations in
real time, receive alerts for
operational exceptions, and
maintain visibility of their
operations from any location.
MobileView provides complete
operational management for
RFID assets, inventory related
business operations, work-
orders and shop-floor tasks.

EdgeView is an on-premise
digital twin platform that enables
the simulation of RFID-enabled
workflows, testing of rules, and
validation of asset management
deployments without requiring
physical hardware.
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END USER

IT Services
Manufacturing
Automotive

Aerospace & Defense
Retail

Logistics & Warehousing
Healthcare

Food

Manufacturing
Automotive
Aerospace & Defense
MRO

Lifesciences
High-Tech

Med-Tech

Food

IT Services
Manufacturing
Automotive

Aerospace & Defense
Retail

Logistics & Warehousing
MRO

Healthcare

Food

IT Services
Manufacturing
Automotive
Aerospace & Defense
Manufacturing

Logistics & Warehousing

36



RFID MARKET - GLOBAL FORECAST TO 2033

MapView

RFID & lloT

MapView provides geo-location-
based visualization for tracking
RFID-tagged assets across sites,
sub-locations, and campuses,
offering a clear, real-time view of
asset movement and status
globally.

OmniTaas provides consulting
and deployment services to
integrate RFID and loT
technologies with enterprise

Implementation

Services

Source: Company Website

3.1.1.4
3.1.1.4.1
TABLES5

APPLICATION/
VERTICAL

Inventory & Asset
Management
(Application)

systems, including ERP and
asset management, ensuring
optimized configuration, setup,
and operational efficiency.

FEATURES OF TAAS

Real-time Asset Tracking: Continuously
monitors all assets across locations, providing
live updates on their location, status, and
movement.

RFID and Barcode Integration: Supports both
RFID and barcode tagging reconciliation and
integrated tracking from goods received
through final destination. Comprehensive
monitoring of physical assets and inventory
parts.

Global Traceability: Ensures full end- to-end
operational traceability, enabling enterprises
to track assets, across multiple sites, from
origin to final destination.

Audit Compliance: Automatically maintains
records for tax audits, depreciation and
regulatory requirements, reducing manual
reporting.

Predictive Alerts and Preventive Maintenance:
Generates alerts for potential issues,
exceptions, or maintenance needs before they
escalate.

. Digital Twin Simulation: EdgeView enables
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IT Services
Manufacturing
Automotive
Aerospace & Defense
Manufacturing

Logistics & Warehousing

Comprehensive overview and capabilities of Taa$S

TaaS key benefits and mapping by application and vertical

OMNITAAS: FEATURES AND BENEFITS BY APPLICATION AND VERTICAL

BENEFITS

Optimized Asset Utilization:
Ensures every asset is
accounted for and efficiently
deployed, reducing idle or lost
resources.

Enhanced Operational
Efficiency: Streamlines
workflows through automated
tracking, alerts, and predictive
insights, minimizing manual
intervention and errors.

Improved Visibility and
Traceability: Provides end-to-
end transparency across the
enterprise, supporting multi-
site operations and decision-
making.

Proactive Decision-Making:
Alerts and predictive analytics
allow operations teams to act
before problems occur,
preventing downtime and asset
misplacement.

MARKETS™

37



RFID MARKET - GLOBAL FORECAST TO 2033

Automotive (Vertical)

Aerospace & Defense
(Vertical)

creation of virtual models of workflows and
asset movement for testing, validation, and
scenario planning without physical
intervention.

Geo-location Visualization: MapView displays
assets on interactive maps across multiple
sites, campuses, and sub-locations, with real-
time movement tracking.

Remote Visibility: MobileView allows
monitoring and management of assets
remotely from mobile devices, ensuring
oversight from any location.
ERP/MRP/System Integration: Seamlessly
integrates with existing enterprise
applications like ERP, MRP, WMS, and asset
management systems for synchronized
operations.

RFID/1oT Deployment Services: Provides
consulting, deployment, and optimization of
RFID and loT devices, including configuration
and workflow alignment for maximum
efficiency.

Real-time asset tracking: Continuously
monitors all tools, high-value assets across
multiple locations, providing live updates on
asset movement and operational status.

RFID and barcode integration: Supports all
types of asset tagging to ensure
comprehensive coverage and accurate data
collection.

Mobile monitoring with alerts: MobileView
enables on-the-go oversight and sends real-
time alerts for operational exceptions.

Digital twin simulations: EdgeView allows
testing of workflows, asset deployments, and
scenario planning without impacting physical
operations.

Geo-location visualization: MapView provides
intuitive multi-site tracking and mapping of
assets for better operational planning.

RFID/1oT consulting and deployment: Provides
end-to-end implementation support, system
integration, and optimization with ERP/MRP
platforms.

High-value and sensitive asset tracking:
Monitors critical aerospace and defense
equipment across locations.

Compliance monitoring and audit-readiness:
Ensures all regulatory and security standards
are met. Provide complete traceability for
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Reduced Deployment Risks
and Costs: Digital twin
simulations and pre-
implementation testing ensure
smooth rollout and minimal
operational disruptions.

Accelerated ROI: Optimized
asset management, reduced
losses, and increased efficiency
contribute to faster return on
investment.

Compliance and Audit
Readiness: Maintains
automated records and
supports regulatory
requirements, reducing the
burden on internal audit teams.

Accurate and proactive asset
management: Ensures every
asset is tracked and accounted
for.

Reduced losses and
misplacement: Minimizes idle,
misplaced, or lost assets.

Predictive maintenance:
Enables alerts before failures
occur, reducing downtime.

Enhanced operational
efficiency: Streamlines
workflows and reduces manual
tracking efforts.

Optimized deployment and
reduced implementation risks:
Simulations and expert
implementation ensure smooth
rollouts.

Improved ROI: Faster adoption
and operational savings lead to
tangible returns.

Improved traceability and
operational control: Maintains a
clear picture of sensitive
assets.

Reduced operational and
security risks: Prevents

MARKETS™
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Retail (Vertical)

Logistics &
Warehousing
(Vertical)

Government Furnished Materials (GFM) and
audit readiness.

Mobile monitoring and unauthorized
movement alerts: Provides instant
notifications to prevent asset misuse.

Workflow simulations and digital twins:
Enables risk-free testing and validation of
operational processes.

Multi-site RFID/loT deployment: Supports
complex integration across defense bases
and aerospace

manufacturing sites.

Inventory monitoring and real-time insights:
Tracks store and warehouse inventory with
instant updates.

RFID/barcode integration: Ensures accurate
inventory counts and seamless asset
identification.

Mobile monitoring and notifications: Allows
store managers and staff to receive alerts
about low stock, misplaced items, or
operational exceptions.

Geo-location and movement tracking:

Monitors inventory movement across multiple

stores and warehouses.

RFID/IoT deployment: Implements optimized

tracking solutions for supply chain and
inventory processes.

Multi-site asset and warehouse tracking:

Monitors assets across multiple locations and

warehouse facilities.

Real-time updates: Provides live tracking of
asset movement and status.

Mobile dashboards for site monitoring;:
Enables supervisors to manage operations
remotely.

Digital workflow simulation: Tests and
validates tracking and inventory processes
without physical disruption.

Geo-location visualization: MapView shows
real- time positions of transport and
warehouse assets.

RFID/IoT integration: Connects devices and
enterprise platforms for seamless asset
management.
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unauthorized access and
misuse.

Strengthened regulatory
compliance: Meets stringent
aerospace and defense
standards.

Minimized deployment risks:
Simulated workflows ensure
smooth real-world
implementation.

Enhanced operational
accuracy: Reduces errors and
improves reliability of critical
operations.

Reduced stock discrepancies
and shrinkage: Minimizes
losses due to misplacement or
theft.

Improved shelf availability and
inventory accuracy: Ensures
products are available when
needed.

Enhanced operational
efficiency: Staff can act
proactively on alerts.

Greater transparency: Real-
time visibility supports better
decision- making and inventory
planning.

Optimized asset utilization:
Ensures efficient use of
equipment and inventory.

Prevention of loss or
misplacement: Reduces errors
and asset mismanagement.

Enhanced supply-chain
transparency: Provides a clear
picture of operations for
management.

Improved process reliability:
Simulations and alerts help
maintain consistent workflows.

Operational efficiency:
Streamlines warehouse and
logistics processes, reducing
manual effort and errors.
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Healthcare (Vertical)

Food (Vertical)

Source: Company Website

Monitoring of critical equipment and
consumables: Tracks medical devices,
consumables, and high-value equipment
across hospitals and clinics.

RFID/barcode integration: Ensures accurate
identification and inventory counts.

Mobile monitoring with real-time updates:
Provides staff with alerts for asset movement
or status changes.

Geo-location tracking: Enables precise
location of medical equipment and supplies.

End-to-end RFID/IoT solution deployment:
Consulting, integration, and deployment to
optimize hospital

workflows.

Tracking of perishable and returnable assets:
Monitors production, transportation, and
storage of food items.

Supply chain integration: Links asset tracking
to broader logistics and inventory systems.

Mobile monitoring with real-time alerts:
Provides visibility for managers and staff on
spoilage risks or handling exceptions.

Multi-site visibility and geo-location tracking:
Tracks perishable items across locations and
transport routes.

RFID/1oT deployment: Implements tracking
solutions for production assets and
perishable goods.
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Ensures compliance and
traceability: Maintains audit-
ready records and regulatory
adherence.

Reduces loss, misuse, and
errors: Protects high-value
medical assets and
consumables.

Improves inventory
management and operational
efficiency: Streamlines
workflows, reduces manual
tracking, and ensures timely
availability.

Enhanced asset security and
response times: Rapid alerts
enable fast corrective action.

Reduced waste and spoilage:
Real-time monitoring prevents
loss of perishable goods.

Ensures quality control and
traceability: Maintains
compliance with food safety
and storage standards.

Improved operational
transparency and efficiency:
Provides a clear view of
inventory and supply chain
flows.

Supports compliance with
storage and handling
regulations: Facilitates
adherence to industry and
regulatory standards.

TAAS MANUFACTURING INTELLIGENCE — CAPABILITIES AND BENEFITS BY VERTICAL

KEY BENEFITS

TABLE 6
VERTICAL KEY FEATURES OF TAAS-MI
. Real-time loT-driven work-order
tracking and automated shop-floor
management.
Automotive

= Digital twin integration for production
route simulation and predictive
scheduling.

Manufacturing

=  Traceability intelligence for BoM and
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Over 99% on-time delivery through
automated exception monitoring.

Enhanced supplier collaboration and
reduced production downtime.

Improved traceability across global supply
chains.

Cost reduction through predictive
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Aerospace &
Defense

Industrial & Process
Manufacturing

Electronics & High-
Tech

Healthcare &
Medical Devices

Food & Beverage /
FMCG

FGI parts.

Mobile-enabled monitoring of WIP
assets and warehouse inventory.

End-to-end visibility of high-value and
sensitive components using RFID and
barcode serialization.

Workflow simulation through digital
twin models.

Audit-ready traceability for multi-tier
suppliers.

Integrated compliance tracking.

Business process digital twin for
efficiency tracking by part and task.

Operational cost analysis integrated
with BoM, WIP, and FGI data.

Automated loT-driven workflow
tracking and real-time analytics.

Complete part pedigree and
genealogy from raw material to
dispatch.

Automated real-time job tracking
using hybrid RFID/barcode systems.

Integrated logistics management for
inbound/outbound tracking.

Serialization of micro-components
and high-value tools.

Real-time alerts for exceptions and
deviations.

Iltem-level serialization of medical
assets and consumables.

Real-time task and compliance
monitoring through MobileView Geo-
location tracking within hospital
campuses.

Digital audit trail for regulatory
validation.

End-to-end visibility across perishable
goods and packaging lines.

RFID/I0T tracking for real-time
monitoring of production and
logistics.

Digital twin for shelf-life prediction
and traceability reporting.

DECEMBER 2024 © MarketsandMarkets™

X

MARKETS MARKETS™

maintenance and optimized resource
allocation.

Strengthened security and compliance
adherence.

Reduced audit failures and rework costs.

Enhanced operational transparency and
production reliability.

Predictive insights for quality assurance
and maintenance.

Real-time operational intelligence
improves decision-making.

Significant reduction in bottlenecks and
process delays.

Improved production efficiency and cost
predictability.

Reduced maintenance and calibration
costs through intelligent monitoring.

Improved yield traceability and reduced
material loss.

Enhanced synchronization of component
deliveries.

Faster response to supply chain
disruptions.

Better production accuracy and
throughput.

Increased asset utilization and safety
compliance.

Reduction in misplaced or expired assets.

Enhanced visibility into supply and usage
patterns.

Improved patient care through reduced
operational delays.

Reduced spoilage and waste through real-
time tracking.

Enhanced food safety and regulatory
compliance.

Faster recalls through digital genealogy
mapping.

Improved inventory control and cost
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=  Exception-based alerts for deviations
in cold chain or process.

savings.

Source: Company Website

3.1.1.5 Use cases and impact
TABLE 7 OMNITAAS: DETAILED USE CASES AND KEY OUTCOMES
USE CASE DESCRIPTION KEY OUTCOMES / IMPACT
Ensures near 100% accuracy in asset and inventory
Centralized tracking of monitoring.
RFID-tagged assets o
Asset Tracking & across multiple sites, Significantly reduces asset loss and waste by over 70%.
Monitoring with real- time alerts, Provides complete audit compliance and traceability for

Mobile Operational

status updates, and
automated reporting.

Remote monitoring of
assets, workflow
tracking, and exception
management through

regulatory and internal purposes.

Optimizes asset utilization and reduces downtime.

Provides immediate notifications for operational exceptions,
misplaced or unauthorized assets.

Enhances decision-making by providing visibility anywhere,

Visibility . ] anytime.
mobile devices
integrated with RFID and Reduces response time for operational interventions and
barcode systems improves staff efficiency.
Minimizes implementation costs by reducing dependence
Digital twin simulations on physical hardware during testing.
of RFID- enabled Accelerates proof-of-concept validation and deployment
Workflow operations to test timelines.
Simulation & business rules, workflow o . . .
) ] Identifies potential bottlenecks and rule conflicts before live
Testing logic, and asset
deployment.
movement before
deployment. Reduces operational risks associated with new technology
integration.
] Enhances operational transparency across multiple
Geo-location locations
visualization and
tracking of assets across Facilitates faster and more informed decision- making by
Global Asset sites. sub-locations. and visualizing asset movement in real time.
Traceability ' '

campuses, providing a
single- pane-of-glass
view.
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Supports compliance audits, SLA adherence, and corporate
governance requirements

Reduces loss, theft, or misplacement of assets.

MARKETS™
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=  Streamlines integration of RFID data into enterprise

End-to-end consulting, T e

deployment, and
integration of RFID and
loT systems with
enterprise platforms . Enables faster ROI by optimizing deployment and adoption.
such as ERP, MRP, and
WMS.

=  Delivers measurable operational efficiency improvements,

Implementation & including reduced manual effort and increased accuracy.

Integration

=  Provides staff training and post-deployment support for
smooth operations.

Source: Company Website
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