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Emergen Research is a market research and consulting company that provides syndicated research reports, customized research
reports, and consulting services. Our solutions purely focus on your purpose to locate, target, analyze consumer behaviour shifts across
demographics, across industries, and help client’s make a smarter business decision. We offer market intelligence studies ensuring
relevant and fact-based research across a multiple industries including Healthcare, Technology, Chemicals, Power, and Energy. We
consistently update our research offerings to ensure our clients are aware about the latest trends existent in the market. Emergen
Research has a strong base of experienced analysts from varied areas of expertise. Our industry experience and ability to develop a
concrete solution to any research problems provides our clients the ability to secure an edge over their respective competitors.
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MARKET DEFINITION

Digital signage hardware market refers to the specific segment of the broader digital signage industry that focuses on the manufacturing,
distribution, and sale of physical components and devices necessary for the deployment, operation, and display of digital content on
screens or displays. This market includes various hardware components that are integral to the creation and management of dynamic
visual displays for informational, advertising, promotional, and interactive purposes. his includes components such as display screens
(LED, LCD, OLED), media players, mounts and enclosures, content delivery devices, peripheral devices (touch panels, cameras,
sensors), and other accessories that enable the delivery and presentation of multimedia content in various settings, such as retail
environments, corporate offices, public spaces, transportation hubs, and more. The digital signage hardware market caters to
businesses, organizations, and entities seeking to implement dynamic and visually engaging displays for communication, branding, and
customer engagement purposes. The market is characterized by ongoing technological advancements in display technology, enhanced
connectivity options, improved interactivity, and integration with software solutions for content management and scheduling. Key
aspects of the digital signage hardware market include manufacturing quality, display clarity, durability, compatibility with content
management systems, ease of installation, and the ability to support varying content formats and resolutions. The market also considers
factors such as screen size, form factor, and the capability to operate in different environments, such as indoor or outdoor settings.

© 2023 Emergen Research | 22Miles PAGE | 52



- Digital Signage Hardware Market, Forecast to 2032

RESEARCH SCOPE & PREMISE

The report provides market value for base year 2022 and a yearly forecast from 2023 to 2032 in terms of revenue (USD Million). Market
for each segment is present for North America, Europe, and Asia-Pacific region/country for the above-mentioned forecast period.

Key industry dynamics, regulatory scenario, major industry dynamics and prospects are analyzed to understand their impact on demand
for the forecast period. Growth rates have been estimated using correlation, regression, and time-series analysis.

FIGURE 1. YEARS CONSIDERED IN THE STUDY
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RESEARCH METHODOLOGY

A research methodology is a systematic approach for assessing or conducting a market study. Researchers tend to draw on a variety
of both qualitative and quantitative study methods, inclusive of investigations, surveys, secondary data, and market observation.

Such plans can focus on classifying the products offered by leading market players or simply use statistical models to interpret
observations or test hypotheses. While some methods aim for a detailed description of the factors behind an observation, others present
the context of the current market scenario.

SECONDARY RESEARCH MODEL

Extensive data is obtained and cumulated on a substantial basis during the inception phase of the research process. The data
accumulated is consistently filtered through validation from the in-house database, paid sources as well reputable industry magazines.

A robust research study requires an understanding of the overall value chain. Annual reports and financials of industry players are
referred thoroughly to have a comprehensive idea of the market taxonomy.

PRIMARY RESEARCH MODEL

Post conglomeration of the data obtained through secondary research; a validation process is initiated to verify the numbers or figures.
This process is usually performed by having a detailed discussion with the industry experts. Discussions with the subject matter experts
were conducted to obtain quantitative and qualitative information and validate our market research findings.

However, we do not restrict our primary interviews only to the industry leaders. Our team covers the entire value chain while verifying
the data. A significant number of suppliers, and stakeholders are interviewed to make our findings authentic. The current trends, which
include the drivers, restraints, and opportunities, are also derived through the primary research process.
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FIGURE 2. PRIMARY INTERVIEW BREAKDOWN: DIGITAL SIGNAGE HARDWARE MARKET

PRIMARY INTERVIEW BREAKDOWN: DIGITAL SIGNAGE HARDWARE MARKET

Regional Respondents:

Digital Sighage Hardware Market Respondents Category: Stakeholders Domain

I . m COO/EVPR/VP/Executives
" f B Manager B Level Executive m Manufacturer
B No America B Europe B Asia-Pacific
. m Director & VP Others m Industry Experts

© 2023 Emergen Research | 22Miles PAGE | 55




- Digital Signage Hardware Market, Forecast to 2032

MARKET ESTIMATION

The market estimation is conducted by analyzing the data collected through both secondary and primary research. This process involves
market breakdown, bottom-up and top-down approach.

Moreover, while forecasting the market a comprehensive statistical time series model is designed for each market. Macroeconomic
indicators have been taken into consideration to understand the current trends of the market. arriving of data triangulation method to
arrive at the final market estimates verifies each data point.

Top-down, as well as the bottom-up approach, were used for the estimation and validation of the market. These methods were applied
extensively for the estimation of the market size of the sub-segments as well. Key stages for the market estimation included:

B Identification of the key players in the industry through extensive secondary research
B Determination of the industry’s supply chain and market size (in terms of value) through primary and secondary research processes.

B Determination of percentage shares, splits, and breakdowns of each sub segments using secondary sources and its validation through
primary sources.
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EXECUTIVE SUMMARY

The digital signage hardware market was valued at USD 12,994.7 Million (12.99 Billion) in 2022 and is expected to grow
at a CAGR of 4.8% in terms of value in the forecast period 2023 to 2032.

The digital signage hardware market is experiencing a robust and dynamic landscape driven by the increasing demand for visually
compelling and interactive display solutions across various industries. As businesses and organizations recognize the potential of digital
signage to captivate audiences, communicate messages effectively, and enhance customer experiences, the market is withessing
substantial growth. The convergence of technological advancements, including improved display quality, energy efficiency, and
connectivity options, is reshaping the market by encouraging both new deployments and replacement cycles. Furthermore, the
integration of data analytics and artificial intelligence is adding a layer of intelligence to digital signage, enabling dynamic content
adaptation and personalized experiences. The ongoing convergence of digital signage with other emerging technologies, such as the
Internet of Things (IoT) and smart city initiatives, is opening new avenues for market expansion. With the continued focus on customer
engagement, information dissemination, and brand promotion, the digital signage hardware market is poised for sustained growth and
innovation.

The adoption of digital signage for advertising and promotional activities is rising due to its ability to deliver targeted and contextually
relevant messages, leading to increased brand visibility and customer interaction. The advancement of display technology, including
higher resolutions, improved color accuracy, and energy-efficient options, is also spurring replacement and upgrade cycles, as
organizations seek to modernize their existing digital signage infrastructure. Moreover, the integration of interactivity through
touchscreens and sensors is catering to evolving customer preferences for interactive and personalized experiences. The ongoing trend
towards omnichannel marketing strategies has led to increased investments in digital signage as a means to bridge the gap between
online and offline customer interactions. As the concept of smart cities gains momentum, digital sighage hardware plays a vital role in
disseminating information, providing directions, and delivering public announcements.

© 2023 Emergen Research | 22Miles PAGE | 62



- Digital Signage Hardware Market, Forecast to 2032

FIGURE 6. DIGITAL SIGNAGE HARDWARE MARKET VALUE ANALYSIS (IN USD MILLION), 2019-2032
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Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis

One of the primary reasons for its use is its power to engage audiences in dynamic and interactive ways, whether in retail stores,
corporate offices, educational institutions, transportation hubs, or public spaces. By harnessing high-quality display screens and media
players, businesses can showcase promotional content, advertisements, wayfinding directions, event information, and real-time
updates. For instance, on 13 July 2023, Nanolumens developed a series of pre-packaged solutions tailored for use in airports and
transportation centers. These recently designed digital sighage solutions provide versatility and simplified installation options, catering

© 2023 Emergen Research | 22Miles PAGE | 63




- Digital Signage Hardware Market, Forecast to 2032

to technology managers and professionals involved in system integration. Furthermore, the adaptability of digital signage hardware to
changing trends and customer preferences makes it a versatile tool for enhancing brand visibility, customer engagement, and
information dissemination. Its usage extends to creating immersive environments, influencing purchasing decisions, streamlining
communication, and conveying messages in visually impactful ways that resonate with modern audiences. As businesses and
organizations seek innovative ways to connect with their audiences, digital signage hardware continues to play an essential role in
transforming how information is shared and experienced.

The market is segmented on the basis of Product Type, Screen Size, Screen Resolution, Technology, Location, Application, Industry
Type, and Region. The Product Type segment is segmented into Displays, Media Players, and Others. The Screen Size segment is
bifurcated into Below 32 Inches, Between 32 And 52 Inches, and Above 52 Inches. The Screen Resolution segment is divided into
Standard Definition (SD), High Definition (HD), 4k Ultra High Definition (UHD), And 8k Ultra High Definition (UHD). Standard Definition
(SD) is further divided into 640X480 Pixels, and 800x600 Pixels. High Definition (HD) is sub-segmented into 1280X720 Pixels (720p),
1920x1080 Pixels (1080P), and 2560X1440 Pixels (1440P). 4K Ultra High Definition (UHD) is sub segmented into 3840X2160 Pixels
(2160P) and 8k Ultra High Definition (UHD) has been sub-divided into 7680x4320 Pixels (4320P). The Technology segment is bifurcated
into LCD technology, LED technology, OLED technology, Projection technology, Holographic technology, Quantum Dot technology,
Micro-LED technology, and other technologies. The Location segment is divided into Indoor, and Outdoor. Indoor segment is bifurcated
into Retail Digital Signage, Corporate Digital Signage, Healthcare Digital Signage, Education Digital Signage, Hospitality Digital Signage,
And Others. While, the Outdoor segment is sub-segmented into Transportation Digital Signage, Outdoor Advertising Digital Signage,
Sports and Entertainment Digital Signage, And Others. The Application segment is bifurcated into Wayfinding, Video Wall, Room
Displays, Digital Menus, Building Directory, Standard Digital Signage Displays, and Other Applications. The Industry Type is divided into
Corporate Communications, Healthcare, Government, Education, Venues, Transportation, Banking, Retail, Restaurants, Hospitality, and
Other Industries. The Education segment is further bifurcated into Campus, Classroom, Library, Sports and Recreation, and Others. By
Region, market is divided into North America, Europe, and Asia-Pacific.

© 2023 Emergen Research | 22Miles PAGE | 64



_ Digital Signage Hardware Market, Forecast to 2032

FIGURE 7. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY PRODUCT TYPE, 2022 & 2032
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FIGURE 8. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY SCREEN SIZE, 2022 & 2032
(USD MILLION AND CAGR IN PERCENTAGE)
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FIGURE 9.

Market Size ($Million)

DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY SCREEN RESOLUTION, 2022
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FIGURE 10. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY TECHNOLOGY, 2022 & 2032
(USD MILLION AND CAGR IN PERCENTAGE)
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FIGURE 11. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY LOCATION, 2022 & 2032
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CAGR

FIGURE 12. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY APPLICATION, 2022 & 2032
(USD MILLION AND CAGR IN PERCENTAGE)
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FIGURE 14. DIGITAL SIGNAGE HARDWARE MARKET SEGMENTATION OUTLOOK BY REGION, (USD MILLION)
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Major companies in the market in display include -
e Samsung Electronics Co Ltd
e LG Electronics Inc.
e Sony Corporation
e Sharp Corporation
e Koninklijke Philips N.V.
e Seneca
e Advantech Co. Ltd
e ViewSonic Corporation
e Texas Instruments Incorporated
e Barco
e Intel Corporation
e AG Neovo
e Elo Touch Solutions Inc.
e IAdea Corporation
and Others

Major companies in the market in media players include -
e Samsung Electronics Co., Ltd.
e Advantech Co., Ltd
e Seneca (Arrow Electronics, Inc.)
e Ibase Technology Inc
e Aopen Inc
e BrightSign LLC
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e Scala (STRATACACHE)

e ViewSonic Corporation

e IAdea Corporation

e Onelan Limited (Uniguest)

e SpinetiX SA
These companies are strengthening their market position and product offerings with collaborations, strategic development activities,
and continuous research and development through employment of technological advancements in their facilities. They are adopting
various organic and inorganic strategies such as new product developments, investments & expansions, mergers & acquisitions to
strengthen their market shares. The players are also partnering with channel partners such as suppliers to ease their product
accessibility.
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COVID-19 IMPACT

The COVID-19 pandemic had both short-term and potential long-term impacts on the Digital Signage Hardware market. Here is an
overview of how the pandemic influenced the Digital Signage Hardware market:

e Immediate Disruptions and Delays: The initial wave of the pandemic led to disruptions in manufacturing, supply chains, and
logistics, affecting the availability of components and finished products. Lockdowns and restrictions resulted in delays in production
and delivery of digital signage hardware.

e Temporary Demand Decline: With widespread closures of public spaces, retail stores, and other venues, the demand for new
digital signage installations temporarily declined in sectors such as retail, hospitality, and events. Businesses and organizations
halted or postponed hardware investments owing to uncertainty.

e Shift to Remote Work: As remote work and virtual events became the norm, the demand for digital signage in corporate offices
and event venues decreased. There was a shift toward virtual communications and online platforms.

e Focus on Hygiene and Touchless Solutions: The pandemic highlighted the need for touchless interactions. This led to a
demand for touchless technology, such as gesture control and voice activation, to minimize physical contact with screens.

e Adaptation and Innovation: Some businesses adapted their digital signage strategies to cater to changing needs. For instance,
restaurants used digital menu boards for takeout and delivery orders, and retailers used screens for virtual shopping experiences.

e Resilience and Adaptability: The crisis underscored the importance of adaptable digital signage solutions that can quickly
respond to changing information and messaging needs.
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POST-COVID IMPACT ANALYSIS

In the post-COVID-19 era, the Digital Signage Hardware market has withessed a transformative shift driven by lessons learned from
the pandemic. As businesses and public spaces adapted to new norms, the role of digital signage evolved. While the initial disruptions
led to a temporary decline in demand, the market rebounded with a heightened emphasis on safety, hygiene, and dynamic
communication. Digital signhage emerged as a vital tool for disseminating real-time health information, safety protocols, and queue
management. Touchless technologies, gesture controls, and voice activation gained traction, aligning with the need for contactless
interactions. Hybrid work models spurred innovation in office spaces, promoting the use of sighage for flexible communication and
employee engagement. The retail sector harnessed digital signage for contactless payments, interactive wayfinding, and virtual
shopping experiences. As economies reopened, the market seized opportunities for recovery and growth, with businesses recognizing
the versatility and adaptability of digital signage solutions. Looking forward, the post-pandemic digital signage hardware market remains
dynamic, underscored by its vital role in efficient communication, safety assurance, and enhancing user experiences in a transformed
landscape.
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SEGMENTATION ANALYSIS

' PRODUCT TYPE \

- DISPLAYS L

* MEDIA PLAYERS
* OTHERS

* BELOW 32 INCHES
* BETWEEN 32 AND 52
INCHES

* ABOVE 52 INCHES

* WAYFINDING .
+ VIDEO WALL

+ ROOM DISPLAYS

* DIGITAL MENUS

+ BUILDING DIRECTORY

+ STANDARD DIGITAL
SIGNAGE DISPLAYS

* OTHER APPLICATIONS

'STANDARD DEFINITION
(SD)

. 640X480 PIXELS

. 800X600 PIXELS

HIGH DEFINITION (HD)
- 1280X720 PIXELS
(720P)
- 1920X1080 PIXELS
(1080P)
- 2560X1440 PIXELS
(1440P)
4K ULTRA HIGH
DEFINITION (4KUHD)
.+ 3840X2160 PIXELS
(2160P)
8K ULTRA HIGH
DEFINITION (8KUHD)
- 7680X4320 PIXELS
(4320P)

* LCD TECHNOLOGY
+ LED TECHNOLOGY
* OLED TECHNOLOGY

* PROJECTION
TECHNOLOGY

+ HOLOGRAPHIC
TECHNOLOGY

* QUANTUM DOT
TECHNOLOGY

* MICRO-LED TECHNOLOGY

* OTHER TECHNOLOGIES

* NORTH AMERICA
* EUROPE
+ ASIA-PACIFIC

—

+ INDOOR

* RETAIL DIGITAL SIGNAGE

+ CORPORATE DIGITAL
SIGNAGE

* HEALTHCARE DIGITAL
SIGNAGE

« EDUCATION DIGITAL
SIGNAGE

* HOSPITALITY DIGITAL
SIGNAGE

* OTHERS
* OUTDOOR

* TRANSPORTATION DIGITAL
SIGNAGE

* OUTDOOR ADVERTISING
DIGITAL SIGNAGE

*+ SPORTS AND
ENTERTAINMENT DIGITAL
SIGNAGE

*+ OTHERS

CORPORATE
COMMUNICATIONS
HEALTHCARE
GOVERNMENT

EDUCATION
« CAMPUS
* CLASSROOM
*+ LIBRARY
* SPORTS AND
RECREATION
* OTHERS

VENUES
TRANSPORTATION
BANKING

RETAIL
RESTAURANTS
HOSPITALITY
OTHER INDUSTRIES

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis

The estimations have been provided in terms of Revenue (USD Million) on the regional level, with 2022 as the base year and a forecast

period from 2023 to 2032.
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INDUSTRIAL OUTLOOK

The present market scenario of the digital signage hardware market is marked by dynamic growth and transformation fueled by
technological advancements and evolving consumer demands. The demand for visually engaging and interactive displays has surged
across various industries, including retail, hospitality, transportation, education, and corporate sectors. As businesses and organizations
seek to enhance customer engagement, deliver targeted messages, and create immersive experiences, the adoption of digital signage
hardware has become integral to their strategies. The market is withessing a continuous influx of innovative display technologies,
including higher resolutions, enhanced color accuracy, and curved screens, contributing to improved visual quality and impactful content
delivery. Moreover, the integration of touchscreens, gesture control, and interactive features has elevated user engagement levels,
enabling real-time interactions with displayed content. Cloud-based content management solutions are streamlining operations,
allowing for remote content updates, scheduling, and monitoring. As the digital signage hardware ecosystem evolves, a notable shift is
seen toward more energy-efficient and environmentally sustainable solutions. With the convergence of digital signage with emerging
technologies such as IoT, Al, and data analytics, the market is poised for further growth and innovation, shaping the way businesses
communicate, engage, and connect with their audiences.

Digital signage hardware is becoming more versatile, accommodating various installation environments and scenarios. From wall-
mounted displays to freestanding kiosks and video walls, the hardware can be tailored to fit specific spaces and design requirements.
As sustainability gains prominence, manufacturers are focusing on producing energy-efficient and environmentally friendly digital
signage solutions. LED backlighting, low-power components, and automated brightness adjustment contribute to reduced energy
consumption and extended product lifecycles. Digital signage hardware is often integrated with other technologies such as IoT sensors,
cameras, and Al-driven analytics to enhance interactivity, personalize content, and gather insights. In the present market, digital
signage hardware continues to evolve to meet the demands of diverse industries seeking to enhance communication, engagement, and
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user experiences. The integration of advanced technologies and the growing focus on personalized content delivery ensure that digital
signage hardware remains a vital tool for effective visual communication.

As businesses seek to differentiate themselves and stand out in a crowded market, digital signage hardware provides a dynamic means
to capture audience interest. The global expansion of digital out-of-home advertising further bolsters the demand, as advertisers
recognize the potential to reach wider audiences with targeted and contextually relevant content. Across industries, businesses are
recognizing the value of digital signage hardware as a versatile tool for conveying messages and information. In the retail sector, digital
displays enable real-time updates on promotions and products, creating an immersive shopping experience. In corporate environments,
digital signage enhances internal communication, displaying announcements, company news, and data dashboards. In healthcare, it
facilitates patient education and wayfinding, while in hospitality, it offers personalized guest experiences through interactive kiosks.
The adaptability of digital signage hardware to various environments further contributes to its global demand. Whether in indoor retail
spaces, outdoor public areas, transportation hubs, or educational institutions, digital signage captures attention and delivers information
effectively.
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MARKET INDICATOR ANALYSIS

* Growing demand from infrastructural
applications.

DRIVERS

* Increasing need for omnichannel
marketing.

* Rising adoption of cloud-based
solutions

* Security concerns related to data

privacy and content management

RESTRAINTS * Lack of standardization in digital

signage hardware, which can lead to
compatibility issues

* Emergence of Smart cities

* Growing focus on sustainable
marketing practices OPPORTUNITIES

* Rising demand for interactive
experiences

* Rising concerns regarding the
availability of trained workforce

* Issues regarding long-term
functionality and reliability

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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MARKET DRIVERS’ ANALYSIS

DRIVERS

* Growing demand from infrastructural
applications.

* Increasing need for omnichannel marketing

* Rising adoption of cloud-based solutions

IMPACT

MEDIUM

LOW HIGH
MEDIUM

LOW HIGH
MEDIUM

LOW HIGH

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the

Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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1.1.1.1. GROWING DEMAND FROM INFRASTRUCTURAL APPLICATIONS

The demand for digital signage hardware is experiencing a notable surge within infrastructural applications, driven by the compelling
advantages it offers in enhancing communication, information dissemination, and user experiences within various infrastructural
settings. Infrastructural environments, such as transportation hubs, airports, train stations, and public spaces, have recognized the
transformative potential of digital displays. These displays provide a dynamic platform for delivering real-time updates, schedules,
directions, and safety notifications to travelers and visitors. By displaying advertisements and promotions, such as local attractions,
businesses, and services, they can create a new stream of income. Advertisers value the captive audience within transportation
terminals and public spaces, making digital sighage hardware a valuable advertising platform. For instance, on 6 September 2022,
Scala, a company specializing in digital signage and marketing solutions, introduced two new offerings aimed at airport displays. This
move signifies an expansion of Scala's product portfolio. One of the offerings, known as the Scala Flight Information Display System
(FIDS), is designed to handle flight data and efficiently deliver relevant flight information to passengers. The FIDS solution provided by
Scala serves as a comprehensive backend solution to address the intricate challenges associated with managing airport data effectively.
In addition, interactive wayfinding solutions offered by digital signage hardware simplify navigation through complex infrastructures,
reducing confusion and improving overall user satisfaction. The integration of digital signage hardware with the Internet of Things (IoT)
further enhances its capabilities, enabling the display of data-driven insights such as crowd density and air quality. Moreover, the
revenue-generation potential through advertising and the ability to engage waiting passengers with relevant content contribute to the
increasing demand for digital signage hardware in infrastructural applications. As infrastructures continue to modernize and prioritize
effective communication and engagement, the versatile and impactful nature of digital signage hardware positions it as an essential
component in shaping the future of these environments.
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1.1.1.2. INCREASING NEED FOR OMNICHANNEL MARKETING

As businesses strive to connect with consumers at multiple stages of their journey, from physical stores to online platforms and mobile
devices, the integration of digital displays becomes essential. These displays serve as a bridge between physical and digital realms,
allowing brands to convey consistent messaging, promotions, and personalized content across different channels. This convergence
enhances customer engagement, strengthens brand recognition, and fosters a more cohesive and impactful customer experience.
technologies. Omnichannel marketing thrives on personalization - tailoring messages to individual preferences and behaviors. Digital
signage hardware can integrate data-driven insights to display content that resonates with specific audience segments. For instance, if
a customer has shown interest in a particular product online, a digital display can reinforce that interest with related promotions when
they enter a physical store. This personalized approach drives conversions and revenue growth. In physical retail environments, digital
signage hardware can strategically position content that drives impulse purchases. Integrating promotions, limited time offers, or upsell
opportunities in real-time can entice customers to make unplanned purchases. This immediate response to customer behavior translates
into increased revenues for businesses. In the current landscape of retail, consumers are consistently comparing prices among different
stores to achieve optimal results. The utilization of real-time displays allows retailers to present customers with the precise data they
seek, tailored for maximum personalization. However, the accessibility of in-store digital sighage has been restricted by its high expense.
On 15 November 2022, Ynvisible Interactive Inc. has introduced its latest Digital Signage Solution during Electronica 2022. This
innovative product lineup offers a budget-friendly range of offerings, including a straightforward, sizeable e-paper display with both
digital and alphanumeric functionalities, specifically designed for applications demanding minimal power consumption. These solutions
empower various applications, such as retail stores, to tailor displays for point-of-purchase scenarios, enabling personalized content
and messages.
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1.1.1.3. RISING ADOPTION OF CLOUD-BASED SOLUTIONS

Cloud-based solutions have emerged as a game-changer, offering unparalleled flexibility, scalability, and accessibility. As businesses
increasingly prioritize remote management, real-time updates, and seamless integration across multiple locations, cloud-based digital
signage hardware has become a preferred choice. These solutions enable companies to centrally manage content, schedule updates,
and monitor displays from a single dashboard, eliminating the need for on-site maintenance and reducing operational complexities.
This newfound ease of management translates to significant cost savings and enhanced efficiency. Furthermore, it facilitates rapid
deployment and expansion, particularly important for enterprises operating in diverse environments. Companies can swiftly deploy
displays across multiple sites, ensuring consistent branding and messaging while adapting content to suit local preferences. This agility
allows businesses to respond swiftly to changing market conditions and trends. The cloud-based approach also aligns with evolving
consumer expectations for dynamic, personalized experiences. With cloud-enabled digital signage, content can be tailored in real-time
to reflect current trends, promotions, or events, boosting engagement and driving higher conversion rates. This dynamic content
delivery enhances the overall customer experience, making interactions more meaningful and relevant. Additionally, the subscription-
based model often associated with cloud-based solutions offers cost predictability and flexibility, attracting businesses of various sizes
and budgets. As a result, the rising demand for cloud-based digital signage hardware is not only fostering revenue growth but also
democratizing access to advanced digital signage capabilities across industries. Companies are also working on various product launches
and making innovations in existing product lines. For instance, on 27 June 2023, Fugo introduced its latest product, the Fugo Digital
Signage Player, into the market. These devices have garnered popularity among newcomers to digital signage who value their cost-
effectiveness and ease of use. The company identified a demand for a specialized device capable of ensuring dependable performance,
seamless integration with our platform, and robust security measures for extensive deployments.
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MARKET RESTRAINT ANALYSIS

RESTRAINTS

IMPACT

MEDIUM

* Security concerns related to data privacy and
content management

LOW HIGH
MEDIUM
* Lack of standardization in digital signage
hardware, which can lead to compatibility
ssues LOW HIGH

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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1.1.1.4. SECURITY CONCERNS RELATED TO DATA PRIVACY AND CONTENT

Security concerns surrounding data privacy and content have emerged as significant barriers restraining the revenue growth of the
digital signage hardware market. As businesses increasingly rely on digital signage to disseminate sensitive information and engage
with customers, the potential vulnerabilities associated with data breaches, unauthorized access, and inappropriate content display
have become paramount. Another dimension of concern involves content control and compliance. Digital signage content can be
displayed across various locations and screens, making it challenging to guarantee that the right content is displayed in the right place
and at the right time. Without adequate content management and monitoring systems, there's a risk of inappropriate, offensive, or
outdated content being displayed, which could negatively impact brand image and customer perception. These security concerns have
prompted heightened scrutiny from regulatory bodies and consumers alike. Compliance with data protection regulations, such as GDPR
and CCPA, is crucial to avoid severe penalties and legal actions. Businesses must also grapple with the complexities of managing security
patches, updates, and monitoring to safeguard against cyberattacks or unauthorized alterations of content. These security challenges
have led to hesitation among potential adopters of digital signage hardware, especially in sectors dealing with sensitive customer
information, such as healthcare, finance, and retail. Organizations are compelled to invest in robust security measures, including
encryption, authentication protocols, and secure content management systems, which can increase deployment costs and complexity.
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1.1.1.5. LACK OF STANDARDIZATION IN DIGITAL SIGNAGE HARDWARE, WHICH CAN LEAD TO
COMPATIBILITY ISSUES

The diversity and complexity inherent in digital signage solutions have given rise to a landscape where various hardware components,
technologies, and communication protocols lack uniformity. The dearth of standardized interfaces and protocols contributes to
complications when attempting to combine hardware components from different vendors. As a consequence, businesses face increased
complexities during integration, leading to elevated costs and delays in deployment. These compatibility hurdles act as barriers to the
widespread adoption of digital signage solutions across industries. Moreover, the lack of standardization has repercussions for innovation
and interoperability. Without universally accepted protocols, software developers encounter difficulties when creating applications that
seamlessly interact with a broad spectrum of hardware devices. This absence of interoperability curtails the potential development of
advanced features and functionalities that could significantly enhance customer engagement and subsequently stimulate revenue
growth. For end-users, the absence of standardization can result in vendor lock-in, where reliance on a particular vendor's ecosystem
becomes unavoidable due to compatibility constraints. This limits the flexibility of exploring alternative offerings and capitalizing on
emerging technologies. To overcome these challenges, the digital signage industry necessitates the establishment of standardized
protocols governing communication, connectivity, and integration. Initiatives aimed at defining common interfaces and guidelines have
the potential to enhance interoperability, streamline integration complexities, and foster healthy market competition. Collaborative
efforts by industry associations, such as the Digital Signage Federation (DSF), are working towards crafting standards that can alleviate
compatibility issues and pave the way for the full realization of the revenue potential within the digital signage hardware market.
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MARKET OPPORTUNITY ANALYSIS

OPPORTUNITIES

* Emergence of Smart cities

* Growing focus on sustainable marketing
practices

* Rising demand for interactive experiences

IMPACT

MEDIUM
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Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Government of India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the

Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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1.1.1.6. EMERGENCE OF SMART CITIES

The rapid emergence of smart cities is catalyzing an unprecedented demand for advanced Digital Signage Hardware solutions. As urban
centers worldwide undergo a transformative digital evolution, the integration of technology into various facets of urban life has become
pivotal, and digital signage has emerged as a focal point. These smart cities leverage an intricate network of interconnected devices
and data-driven insights to enhance urban living, streamline services, and improve overall sustainability. In this dynamic landscape,
Digital Signage Hardware plays a multifaceted role in disseminating real-time information, engaging citizens, and facilitating efficient
urban operations. These hardware solutions encompass a wide array of interactive displays, LED panels, and projection systems that
are strategically positioned across urban environments, ranging from transportation hubs and public squares to shopping districts and
educational institutions. Through these digital displays, cities can relay vital information such as traffic updates, public transport
schedules, emergency alerts, and event notifications in a visually engaging and timely manner. Moreover, the adaptability of hardware
enables the dissemination of targeted advertisements, promotions, and educational content, generating revenue streams and fostering
a sense of community engagement simultaneously. As smart cities prioritize sustainability, energy-efficient display technologies
contribute to reducing environmental impact. The amalgamation of Digital Signage Hardware with the Internet of Things (IoT) further
amplifies its potential, allowing for real-time content updates based on data analytics, enhancing the urban experience. As the demand
for seamless information delivery and dynamic urban engagement intensifies, businesses specializing in Digital Signage Hardware are
driven to innovate, offering increasingly sophisticated solutions to meet the unique demands of each smart city. In conclusion, the
exponential growth of smart cities worldwide has increased Digital Signage Hardware to the forefront of urban infrastructure, playing
an integral role in shaping the modern urban landscape through its dynamic information dissemination, revenue generation potential,
and contribution to sustainability initiatives.

© 2023 Emergen Research | 22Miles PAGE | 91



- Digital Signage Hardware Market, Forecast to 2032

1.1.1.7. GROWING FOCUS ON SUSTAINABLE MARKETING PRACTICES

The intensifying emphasis on sustainable marketing practices is significantly augmenting the demand for Digital Signage Hardware,
marking a pivotal shift in the way businesses communicate and engage with their audiences. In an era where environmental
consciousness is paramount, companies are under heightened pressure to align their strategies with sustainability goals. Digital Signage
Hardware has emerged as a compelling solution that not only delivers captivating visual content but also facilitates eco-friendly
advertising and communication. These hardware solutions encompass an array of energy-efficient displays, LED panels, and projection
systems, enabling businesses to convey their messages in a visually impactful manner while minimizing their carbon footprint. By
replacing traditional print advertising and static signage, Digital Signage Hardware substantially reduces paper waste, ink usage, and
the need for physical materials, thereby contributing to resource conservation and environmental preservation. Additionally, the
adaptability of these displays allows for real-time content updates, eliminating the need for continuous reprints and reducing overall
waste. The integration of renewable energy sources such as solar panels to power these displays further exemplifies the commitment
to sustainability. Moreover, these digital displays can disseminate information about eco-friendly products, services, and practices,
actively promoting responsible consumer behavior. As consumers increasingly gravitate toward environmentally conscious brands,
businesses employing Digital Signage Hardware to showcase their sustainable initiatives gain a competitive edge, fostering positive
brand perception and consumer loyalty. The synergy between sustainability and technology extends beyond the hardware itself, as
cloud-based content management systems enable remote control, minimizing the need for physical maintenance visits and reducing
transportation-related emissions. As the global call for eco-friendly practices resonates louder, the demand for Digital Signage Hardware
continues to surge, prompting manufacturers and providers to innovate further and integrate greener materials and technologies into
their products. In conclusion, the surging demand for Digital Signage Hardware is intricately linked to the growing focus on sustainable
marketing practices, making it a cornerstone of modern advertising that not only captivates audiences but also reflects a commitment
to a more environmentally responsible future.
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1.1.1.8. RISING DEMAND FOR INTERACTIVE EXPERIENCES

The escalating desire for immersive and interactive experiences is driving an unprecedented surge in the demand for Digital Signage
Hardware, reshaping the landscape of communication and engagement. As modern audiences become increasingly accustomed to
dynamic digital content, businesses and organizations are compelled to innovate their strategies to captivate attention and foster
meaningful interactions. Digital Signage Hardware emerges as a pivotal solution in this context, encompassing an array of touch-
enabled displays, gesture recognition systems, and interactive kiosks that transcend traditional passive advertising. These hardware
solutions empower brands to create engaging narratives, delivering content that not only informs but also actively involves and
entertains viewers. The interactivity provided by such displays enables users to navigate through information, customize their
experiences, and access real-time data, effectively transforming static messages into captivating dialogues. From retail environments
where customers can virtually try on products to educational institutions offering immersive learning experiences, the applications of
interactive Digital Signage Hardware are diverse and far-reaching. Businesses are leveraging these hardware solutions to gather
valuable customer insights through data analytics, enabling them to tailor content and offerings based on user preferences and
behaviors. Moreover, the fusion of Digital Signage Hardware with augmented reality (AR) and virtual reality (VR) technologies further
amplifies its potential, transporting users to immersive virtual worlds and bridging the gap between physical and digital realms. The
demand for interactive experiences extends beyond commercial spaces, influencing sectors such as hospitality, healthcare, and
transportation, where interactive displays streamline processes and enhance user satisfaction. As the demand for interactive Digital
Signage Hardware escalates, manufacturers and providers are compelled to refine their offerings, fostering technological advancements
that prioritize seamless touch response, intuitive interfaces, and integration with emerging interactive technologies. In conclusion, the
surging demand for interactive experiences is catalyzing the growth of Digital Signage Hardware, revolutionizing the way information
is disseminated and experiences are crafted. The convergence of interactivity, technology, and communication within these hardware
solutions reshapes not only consumer engagement but also the very nature of storytelling in the digital age.
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MARKET CHALLENGES ANALYSIS

IMPACT
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Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis

1.1.1.9. RISING CONCERN REGARDING THE AVAILABILITY OF TRAINED WORKFORCE

The escalating concern surrounding the availability of a skilled and adequately trained workforce is imposing significant limitations on
the demand for Digital Signage Hardware, hindering its full potential and adoption across various industries. While the demand for
advanced digital signage solutions continues to rise, the shortage of professionals with the necessary expertise to design, install,
maintain, and optimize these systems has emerged as a critical bottleneck. The complexity of Digital Signage Hardware, which
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encompasses a wide range of display technologies, content management systems, networking protocols, and integration with emerging
technologies, demands a specialized skill set that remains in short supply. This shortage directly affects the seamless implementation
and operation of digital signhage networks, causing delays, inefficiencies, and potential technical glitches that undermine the intended
benefits. The shortage of a skilled workforce is particularly pronounced in industries such as retail, hospitality, transportation, and
education, where Digital Signage Hardware holds immense potential for enhancing customer experiences, disseminating information,
and streamlining operations. As businesses aim to leverage the interactive, dynamic, and engaging capabilities of digital signage, they
face difficulties in finding personnel who can effectively manage and optimize these systems. Moreover, the rapid pace of technological
advancement in the digital signage industry further exacerbates the skills gap, as professionals need to continually update their
knowledge to keep pace with the evolving hardware and software landscape. To address this challenge, efforts to bridge the skills gap
are crucial. Educational institutions, industry associations, and certification programs play a pivotal role in equipping individuals with
the requisite skills to work with Digital Signage Hardware effectively. Collaboration between academia and industry can help develop
tailored curricula that encompass not only technical aspects but also creative content creation, user experience design, and strategic
deployment of digital signage networks. Furthermore, manufacturers and solution providers can contribute by offering comprehensive
training programs and resources to their customers, ensuring that end-users have the necessary knowledge to make the most of their
digital signage investments. By fostering a well-trained workforce, the industry can alleviate the limitations posed by the skills gap,
unlocking the full potential of Digital Signage Hardware, and enabling its broader adoption across diverse sectors. In conclusion, the
shortage of a skilled and trained workforce is a significant factor constraining the demand for Digital Signage Hardware. Addressing this
challenge through collaborative efforts between academia, industry, and solution providers is essential to overcome this limitation,
enabling businesses to fully harness the capabilities of digital signage for enhanced communication, engagement, and operational
efficiency.
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1.1.1.10. CONCERNS REGARDING LONG TERM FUNCTIONALITY AND RELIABILITY

The growth of the Digital Signage Hardware market is being hampered by mounting concerns surrounding its long-term functionality
and reliability, which has created a sense of hesitation among potential adopters. While the allure of dynamic content delivery and
engagement is evident, the technology's perceived vulnerabilities are acting as significant barriers to its widespread adoption across
various sectors. Businesses and organizations are wary of investing in Digital Signage Hardware due to apprehensions about its
durability, maintenance, and ongoing performance. Questions about the hardware's ability to withstand extended usage periods,
environmental conditions, and potential wear and tear over time have led to doubts about its long-term viability. Reliability is of
paramount importance, particularly in sectors where downtime or technical failures can result in significant losses, disruptions, or
compromised user experiences. The fear of frequent technical glitches, display malfunctions, or the need for frequent repairs has
dissuaded potential users from fully embracing the technology. Additionally, concerns about the compatibility of hardware components,
software updates, and the ability to seamlessly integrate with other systems have further fueled reservations. To address these concerns
and drive wider adoption, manufacturers and solution providers must emphasize the quality, durability, and reliability of their Digital
Signage Hardware offerings. Providing transparent information about the expected lifespan, maintenance requirements, and potential
points of failure can help potential users make informed decisions. Offering robust warranties, reliable technical support, and proactive
maintenance plans can alleviate anxieties about long-term functionality. Furthermore, investing in research and development to
enhance the technology's durability and resilience can instill confidence in the market. Incorporating features such as remote monitoring,
predictive maintenance, and self-diagnostic capabilities can mitigate potential issues and provide a higher level of reassurance to users.
In conclusion, concerns about the long-term functionality and reliability of Digital Signage Hardware are inhibiting its broader adoption.
Addressing these concerns requires a concerted effort from manufacturers, solution providers, and industry stakeholders to improve
transparency, develop more resilient hardware, and provide comprehensive support services. By building trust in the technology's
longevity and performance, the industry can overcome these barriers and unlock the full potential of Digital Signage Hardware across
various applications and sectors.
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DIGITAL SIGNAGE HARDWARE MARKET - TECHNOLOGICAL TRENDS

The digital signage hardware market is driven by several technological trends that shape its growth and development. Some of the key
technological trends influencing the market:

e High-Resolution Displays: Advancements in display technologies have led to higher resolution screens, including 4K and 8K
displays. These displays provide crisp and vibrant visuals, enhancing the impact of content and making it more engaging for
viewers.

e Interactive Touchscreens: Interactive touchscreens enable users to interact directly with the content displayed. From retail
kiosks to educational environments, interactive touchscreens facilitate user engagement, information retrieval, and transactional
activities.

e Augmented Reality (AR) and Virtual Reality (VR) Integration: The integration of AR and VR technologies with digital signage
hardware adds an immersive dimension to the user experience. AR overlays digital information onto the real world, while VR
creates entirely virtual environments. This trend enhances engagement and provides innovative ways to deliver content.

e AI and Data Analytics: Artificial Intelligence (AI) and data analytics play a crucial role in the Digital Signage Hardware market.
Al-powered content optimization, facial recognition for targeted advertisements, and data-driven insights for audience behavior
analysis contribute to more effective and personalized content delivery.

e Remote Management and Cloud Integration: Digital signage hardware increasingly integrates with cloud-based content
management systems, allowing for remote content updates, monitoring, and management. This trend enhances flexibility,
scalability, and real-time content deployment.

e Gesture Recognition and Motion Sensors: Gesture recognition and motion sensors enable hands-free interaction with digital
signage. Users can navigate content, trigger actions, or obtain information through simple gestures, enhancing user convenience
and engagement.
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e Internet of Things (IoT) Connectivity: Digital sighage hardware can be integrated into IoT ecosystems, allowing for seamless
communication with other connected devices. This enables dynamic content updates based on real-time data from various sources.
e Biometric Authentication: Biometric authentication methods, such as facial recognition, are being integrated into digital signage

hardware to provide secure access to specific content or services. This trend is particularly relevant in sectors where security is
paramount.
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DIGITAL SIGNAGE HARDWARE MARKET - CURRENT INNOVATIONS

Some of the major current innovations influencing the market are as follows:

e MicroLED Displays: MicroLED technology is gaining attention for its potential in digital signage. MicroLED displays offer high
brightness, contrast, and color accuracy, making them suitable for outdoor and indoor environments. Their modular nature allows
for easy scalability and customization of display sizes.

e Bezel-Less Designs: Manufacturers are focusing on minimizing the bezels around display screens to create a more seamless
and visually appealing viewing experience. Narrow bezels enable video walls and multi-screen setups to look more like a single,
cohesive display.

e Transparent Displays: Transparent display technology is being used to create eye-catching installations in retail spaces,
museums, and showrooms. Transparent screens allow content to be displayed on the screen while still maintaining visibility of the
background, creating an engaging visual effect.

e Smart Signage: Digital signage was becoming smarter with integrated sensors and cameras. This allowed for audience analytics,
content customization based on real-time data, and even interactive experiences using facial recognition and gesture control.

e Ultra-Wide and Curved Displays: Ultra-wide and curved displays were gaining traction for their immersive and unique visual
experiences. These displays were used in various settings, including retail, hospitality, and corporate environments.

e Outdoor and Weather-Resistant Displays: Innovations in outdoor displays were making them more rugged and weather-
resistant, enabling their use in various outdoor environments while maintaining visibility in bright sunlight.

e Wireless Connectivity: Digital signage was becoming more wireless, with technologies like Bluetooth, Wi-Fi, and NFC enabling

content updates and interactions without the need for physical connections.
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B The demand of displays segment accounted for over 5,433.6 million in 2022 and is expected to grow at a rate of 3.9% in the forecast
period.

PRODUCT TYPE DYNAMICS & MARKET SHARE, 2022 & 2032

By product type, the market is segmented into displays, media players, and others.

FIGURE 15. DIGITAL SIGNAGE HARDWARE MARKET: PRODUCT TYPE DYNAMICS (REVENUE IN USD MILLION)

2022 2032
3,133.2 OTHERS 5,118.0
4,427.9 MEDIA PLAYERS 7,884.1
5,433.6 DISPLAYS 8,053.6

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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DISPLAYS

Digital signage hardware displays are dynamic communication tools that use electronic screens to convey information, advertisements,
or messages to a targeted audience in various settings. These displays encompass a range of technologies, including LED, LCD, and
OLED panels, and are designed to be visually impactful and easily programmable. They come in various sizes, from small screens in
retail environments to large video walls in public spaces. Digital sighage hardware displays typically consist of the display screen itself,
a media player or content management system that controls the content playback, and connectivity options such as Wi-Fi or Ethernet
for remote content updates. These displays offer numerous advantages, allowing businesses and organizations to customize content in
real-time, adapting to changing circumstances and audience preferences. They are employed across diverse industries, including retail,
hospitality, education, transportation, and healthcare, for purposes such as advertising, wayfinding, information dissemination, and
entertainment. The hardware can support a variety of content formats, from images and videos to interactive elements, enhancing
engagement and user experience. With the flexibility to schedule content, display targeted messages, and measure viewer engagement,
digital signage hardware displays have become indispensable tools for modern communication strategies, enabling effective information
delivery and brand promotion. An increasing number of manufacturers are launching new display products, which is driving the revenue
growth of the segment. For instance, on 8 June 2023, according to a statement, TCL subsidiary MOKA Technology and digital signage
company BrightSign teamed together to create displays with built-in multimedia players. As part of the agreement, a range of player-
integrated displays will be created, beginning with the premium MOKA BS60, which makes use of the BrightSign Built-In Platform.
Landscape and portrait orientation support, an ultra-narrow bezel, 25% haze, 3H surface hardness, a depth of less than two inches
overall, 500 nits of brightness, 90% color gamut, and ultra-high contrast are among the features.
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DIGITAL SIGNAGE HARDWARE MARKET BY DISPLAYS, ESTIMATES AND FORECASTS, 2019-2032,
(USD MILLION)

TABLE 4.  DIGITAL SIGNAGE HARDWARE MARKET BY DISPLAYS, ESTIMATES AND FORECASTS, 2019-2032,
(USD MILLION)

CAGR

Revenue (USD IRR(e) /)N 4,617.8 4,888.6 5,161.3 | 5433.6 5,701.6 5,959.7 | 6,206.1 6,629.6 6,790.9 7,818.7 7,966.6 8,053.6 3.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis

DIGITAL SIGNAGE HARDWARE MARKET BY DISPLAYS, ESTIMATES AND FORECASTS, BY REGION,
2019-2032, (USD MILLION)

TABLE 5.  DIGITAL SIGNAGE HARDWARE MARKET BY DISPLAYS, ESTIMATES AND FORECASTS, BY REGION,
2019-2032, (USD MILLION)

CAGR

1,676.4 = 1,754.4  1,830.8  1,904.7 = 1,974.9  2,040.0 = 2,098.3  2,186.8 = 2,212.1 = 2,482.7 | 2,497.1  2,491.4 2.6%
1,522.6  1,614.1  1,707.0 = 1,799.8 = 1,891.4  1,979.7 = 2,064.7  2,212.2 = 2,269.4  2,620.4  2,673.7  2,707.1 4.1%
1,4189  1,520.1 = 1,623.4  1,729.0 = 1,835.4  1,940.1 = 2,043.0 = 2,230.6 = 2,309.5  2,715.5 | 2,795.7  2,855.1 5.0%
4,617.8 4,888.6 5,161.3 5,433.6 5,701.6 5,959.7 6,206.1 6,629.6 6,790.9 7,818.7 7,966.6 8,053.6 3.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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MEDIA PLAYERS

Digital signage hardware media players are compact devices desighed to facilitate seamless playback and management of content on
digital signage displays. Serving as the brains behind visual communication, these players are equipped with processing power, storage,
and connectivity options to deliver a wide range of multimedia content. They often come in standalone units or as built-in components
within digital signage screens. Media players are essential for controlling content delivery, ensuring synchronized playback, and adapting
to dynamic messaging needs. These devices support various content formats, such as images, videos, animations, and interactive
applications. They can be remotely managed through content management systems, enabling users to update and schedule content
across multiple displays from a centralized interface. Digital signage hardware media players are crucial for tailoring messages to
specific locations, times, or demographics, enhancing audience engagement and brand impact. Some advanced media players offer
features such as touch screen interactivity, real-time data integration, and audience analytics, allowing businesses to gather insights
into viewer behavior and preferences. In sectors such as retail, hospitality, and education, media players empower organizations to
deliver targeted information, advertisements, and announcements effectively, contributing to a dynamic and efficient communication
strategy. An increasing number of manufacturers are launching new media player products, which is driving the revenue growth of the
segment. For instance, on 12 June 2023, according to a news release, BrightSign introduced its Series 5 players along with additional
tailored features and solutions for niche use cases, such as a locker room solution for sporting venues. As part of a drive for product
innovation, MOKA BS60 player-integrated screens created in collaboration with MOKA Technology (previously covered in this journal)
are also included. The fifth generation of BrightSign players, which also includes models such as the AU5, LS5, HD5, XD5, and flagship
XC5 models, is completed with the XT5 player.
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DIGITAL SIGNAGE HARDWARE MARKET BY MEDIA PLAYERS, ESTIMATES AND FORECASTS, 2019-
2032, (USD MILLION)

TABLE 6.  DIGITAL SIGNAGE HARDWARE MARKET BY MEDIA PLAYERS, ESTIMATES AND FORECASTS, 2019-
2032, (USD MILLION)

CAGR

Revenue (USD MILLION) 3,560.0 3,840.2  4,129.7 4,427.9 4,732.1 | 5,039.5 5,344.0 5,922.6 6,178.7 | 7,379.1 | 7,657.7 | 7,884.1 5.8%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis

DIGITAL SIGNAGE HARDWARE MARKET BY MEDIA PLAYERS, ESTIMATES AND FORECASTS, BY
REGION, 2019-2032, (USD MILLION)

TABLE 7. DIGITAL SIGNAGE HARDWARE MARKET BY MEDIA PLAYERS, ESTIMATES AND FORECASTS, BY
REGION, 2019-2032, (USD MILLION)

CAGR

North America 1,311.7 1,399.0 1,487.8 1,577.3 1,666.5 1,754.2 1,838.6 1,989.6 2,050.7 2,389.7 2,449.2 2,489.9 4.6%

Europe 1,151.9  1,245.1 = 1,340.4  1,438.9  1,540.5 1,643.6 = 1,745.4  1,939.9  2,027.2 = 2,428.4  2,523.8 @ 2,602.4 6.0%
Asia Pacific 1,096.4 = 1,196.2 = 1,301.6 = 1,411.7 1,525.1  1,641.7 = 1,760.0 @ 1,993.1 = 2,100.8 = 2,561.0 = 2,684.7 @ 2,791.8 6.9%

Total 3,560.0 3,840.2 4,129.7 4,427.9 4,732.1 5,039.5 5,344.0 5,922.6 6,178.7 7,379.1  7,657.7 7,884.1 5.8%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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OTHERS

Other than displays and media player’s digital sighage hardware also includes connectivity options, mounting hardware and enclosures,
touchscreen technology, sensors and audience analytics, external devices, and power management and cooling, among others. In the
realm of digital signage, there are several supplementary hardware elements that contribute to the overall functionality and immersive
experience of the system. These components encompass a wide range of features, such as audio systems that complement visual
content with sound, enhancing engagement and message delivery. Additionally, external sensors such as motion detectors or cameras
can enable interactive elements by responding to viewer actions, creating a more personalized and dynamic user experience. In outdoor
or high-brightness environments, weatherproof enclosures and high-contrast screens ensure visibility and durability, while in retail
settings, shelf-mounted displays can draw attention to specific products. Power management solutions, such as surge protectors and
uninterruptible power supplies, safeguard against disruptions, ensuring continuous operation. Moreover, audience measurement tools,
including facial recognition or anonymous tracking, offer insights into viewer demographics and behavior, enabling content optimization.
These diverse hardware components collectively shape the effectiveness of digital signage, enabling tailored communication strategies
across sectors such as retail, hospitality, education, and more, by seamlessly integrating visual, auditory, interactive, and analytical
elements into a comprehensive and impactful platform.
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DIGITAL SIGNAGE HARDWARE MARKET BY OTHERS, ESTIMATES AND FORECASTS, 2019-2032,
(USD MILLION)

TABLE 8. DIGITAL SIGNAGE HARDWARE MARKET BY OTHERS, ESTIMATES AND FORECASTS, 2019-2032, (USD

MILLION)
CAGR
Revenue (USD MILLION) 2,589.5 2,766.3 2,948.6 3,133.2 3,318.4 3,503.0 3,681.6 4,009.0 4,147.0 4,869.9 5,012.5 5,118.0 4.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis

DIGITAL SIGNAGE HARDWARE MARKET BY OTHERS, ESTIMATES AND FORECASTS, BY REGION,
2019-2032, (USD MILLION)

TABLE 9. DIGITAL SIGNAGE HARDWARE MARKET BY OTHERS, ESTIMATES AND FORECASTS, BY REGION,
2019-2032, (USD MILLION)

CAGR

North America 947.1 1,000.7 1,054.4 1,107.6 1,159.8 1,209.9 1,256.9 1,336.6 1,365.9 1,565.0 1,590.7 1,603.9 3.7%

Europe 846.4 905.0 966.2 1,028.3  1,090.2 = 1,152.0 = 1,212.2  1,323.7 1,370.6 = 1,613.4  1,662.9  1,699.7 5.1%
Asia Pacific 796.0 860.7 928.1 997.2 1,068.5 = 1,141.2  1,212.5 1,348.8  1,410.5 1,691.5 1,758.9 @ 1,814.4 6.1%
Total 2,589.5 2,766.3 2,948.6 3,133.2 3,318.4 3,503.0 3,681.6 4,009.0 4,147.0 4,869.9 5,012.5 5,118.0 4.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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B The demand of below 32 inches’ segment accounted for over 4,527.1 million in 2022 and is expected to grow at a rate of 4.3% in the
forecast period.

SCREEN SIZE DYNAMICS & MARKET SHARE, 2022 & 2032

By screen size, the market is segmented into below 32 inches, between 32 and 52 inches, and above 52 inches.

FIGURE 16. DIGITAL SIGNAGE HARDWARE MARKET: SCREEN SIZE DYNAMICS (REVENUE IN USD MILLION)

2022 2032
2,560.8 ABOVE 52 INCHES 4,432.6
5,906.8 BETWEEN 32 AND 52 INCHES
4,527.1 BELOW 32 INCHES 6,930.7

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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- Digital Signage Hardware Market, Forecast to 2032

B The demand of Standard Definition (SD) segment accounted for over 5,181.5 million in 2022 and is expected to grow at a rate of 4.1% in
the forecast period.

SCREEN RESOLUTION DYNAMICS & MARKET SHARE, 2022 & 2032

By screen resolution, the market is segmented into Standard Definition (SD), High Definition (HD), 4K Ultra High Definition (UHD), and
8K Ultra High Definition (UHD).

FIGURE 17. DIGITAL SIGNAGE HARDWARE MARKET: SCREEN RESOLUTION DYNAMICS (REVENUE IN USD
MILLION)

2022 2032

SK ULTRA HIGH DEFINITION
4K ULTRA HIGH DEFINITION

3,707.6 HIGH DEFINITIOMN

STANDARD DEFINITIOMN 7,78b6.8

5,181.5

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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7680X4320 PIXELS (4320P)

Digital signage hardware featuring a resolution of 7680x4320 pixels (4320p), often referred to as 8K Ultra High Definition (UHD), stands
as a pinnacle of visual luxury and immersive engagement. Boasting an astonishing pixel count of approximately 33.2 million, displays
at 4320p redefine image precision and realism, shattering previous benchmarks. This remarkable pixel density ensures that even the
minutest details, from intricate graphics to delicate textures, are presented with unparalleled clarity and vibrancy, bordering on lifelike
accuracy. These displays find their calling in environments demanding the utmost visual impact and supreme quality, such as forward-
looking retail showcases, awe-inducing museum installations, and sophisticated corporate presentations. The 4320p UHD resolution's
ability to unveil nuanced color transitions and realistic textures transforms visual content into an immersive sensory experience,
nurturing profound engagement and conveying messages with unprecedented elegance. In settings necessitating uncompromising
visual authenticity, 4320p UHD displays mesmerize and take command of attention, providing an unsurpassed platform for immersive
storytelling and fundamentally redefining the contours of content presentation. The amalgamation of unmatched resolution and
pragmatic effectiveness positions 4320p UHD as the unequivocal choice for businesses and venues aiming to etch an enduring impact
through the dynamic canvas of advanced signage.
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4.1.1.13. DIGITAL SIGNAGE HARDWARE MARKET BY 7680X4320 PIXELS (4320P), ESTIMATES AND
FORECASTS, 2019-2032, (USD MILLION)

TABLE 36. DIGITAL SIGNAGE HARDWARE MARKET BY 7680X4320 PIXELS (4320P), ESTIMATES AND
FORECASTS, 2019-2032, (USD MILLION)

CAGR

Revenue (USD MILLION) 1,164.0 1,248.6 | 1,337.6 | 1,427.5 1,517.3 1,607.7 1,698.9 1,864.8 1,937.0 2,294.7 2,370.7 2,431.3 5.4%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis

4.1.1.14. DIGITAL SIGNAGE HARDWARE MARKET BY 7680X4320 PIXELS (4320P), ESTIMATES AND
FORECASTS, BY REGION, 2019-2032, (USD MILLION)

TABLE 37. DIGITAL SIGNAGE HARDWARE MARKET BY 7680X4320 PIXELS (4320P), ESTIMATES AND
FORECASTS, BY REGION, 2019-2032, (USD MILLION)

CAGR

4.1%

551.6 732.2 745.9 755.0

North America 422.9 575.8 616.8 632.9

474.8 500.8 526.6

448.3
Europe 381.0 409.3 438.9 469.5 499.3 529.4 560.7 616.8 641.5 761.6 788.8 809.1 5.5%
Asia Pacific 360.2 391.0 424.0 457.1 491.5 526.7 562.4 631.2 662.6 800.9 836.0 867.3 6.5%
Total 1,164.0 1,248.6 1,337.6 1,427.5 1,517.3 1,607.7 1,698.9 1,864.8 1,937.0 2,294.7 2,370.7 2,431.3 5.4%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, the Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews, and Emergen Research Analysis
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M The LED technology segment accounted for over USD 2,304.4 Million in 2022 and is expected to grow at a rate of 4.0% in the forecast
period.

TECHNOLOGY DYNAMICS & MARKET SHARE, 2022 & 2032

By technology, the market is segmented into LCD technology, LED technology, OLED technology, projection technology, holographic
technology, quantum dot technology, Micro-LED technology, and other technologies.

FIGURE 18. DIGITAL SIGNAGE HARDWARE MARKET: TECHNOLOGY DYNAMICS (REVENUE IN USD MILLION)
2022 2032

OTHER TECHNOLOGIES
MICRO-LED TECHNOLOGY
QUANTUM DOT TECHNOLOGY
HOLOGRAPHIC TECHNOLOGY
1,731.4 PROJECTION TECHNOLOGY 2,897.6
1,967.3 OLED TECHNOLOGY 3,164.2

2,304.4 LED TECHNOLOGY 3,452.9

2,368.6 LCD TECHNOLOGY 3,200.7

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, The Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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LCD TECHNOLOGY

Digital signage hardware primarily utilizes LCD (Liquid Crystal Display) technology to deliver dynamic visual content. LCD technology is
a widely adopted and versatile display method that offers high-quality visuals for various applications. In LCD digital signage, a backlight
emits light through a layer of liquid crystals, which can be controlled electronically to manipulate light passage. This enables the creation
of vibrant, sharp images and videos. LCD displays are available in a range of sizes, from small to large format, making them suitable
for diverse environments like retail stores, airports, corporate offices, and public spaces. These displays offer excellent color
reproduction, contrast ratios, and viewing angles, ensuring that content remains vivid and engaging even when viewed from different
perspectives. LCD digital signage hardware often includes features like touchscreen functionality, interactive capabilities, and network
connectivity for remote content management and updates. As technology advances, LCD displays are becoming more energy-efficient,
thinner, and capable of higher resolutions, enabling businesses and organizations to deliver compelling and eye-catching messages to
their audiences effectively.
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DIGITAL SIGNAGE HARDWARE MARKET BY LCD TECHNOLOGY, ESTIMATES AND FORECASTS,
2019-2032, (USD MILLION)

TABLE 38. DIGITAL SIGNAGE HARDWARE MARKET BY LCD TECHNOLOGY, ESTIMATES AND FORECASTS, 2019-
2032, (USD MILLION)

CAGR

Revenue (USD VIIRR(e) )N 2,060.3 @ 2,164.8 2,267.9 2,368.6 2,465.0 @ 2,555.5 | 2,638.0 2,768.0 2,809.1 3,171.9 | 3,199.5 3,200.7 2.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, The Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis

DIGITAL SIGNAGE HARDWARE MARKET BY LCD TECHNOLOGY, ESTIMATES AND FORECASTS, BY
REGION, 2019-2032, (USD MILLION)

TABLE 39. DIGITAL SIGNAGE HARDWARE MARKET BY LCD TECHNOLOGY, ESTIMATES AND FORECASTS, BY
REGION, 2019-2032, (USD MILLION)

CAGR

North America 763.4 793.4 822.1 849.1 873.8 895.7 914.1 937.2 940.0 1,036.4 1,032.8 1,020.7 1.7%

Europe 669.8 704.7 739.1 772.9 805.3 835.9 863.9 908.6 923.2 1,044.7 1,055.0 1,056.6 3.1%
Asia Pacific 627.1 666.7 706.7 746.6 785.9 823.9 860.0 922.2 945.9 1,090.7 1,111.6 1,123.4 4.1%
Total 2,060.3 2,164.8 2,267.9 2,368.6 2,465.0 2,555.5 2,638.0 2,768.0 2,809.1 3,171.9 3,199.5 3,200.7 2.9%

Source: The Society of Information Display, Defense Information Systems Agency (DISA), United Nations, European Commission, US International Trade Commission, Government of Canada, Government of Australia-
Department of Climate Change, Energy, The Environment and Water, Department of Information Technology (Taiwan), Governmentof India, Ministry of Economy, Trade and Industry (Japan), U.S. Department of the
Interior, Primary Research, Company Website, Annual Report, Primary Interviews and Emergen Research Analysis
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PROJECTION TECHNOLOGY

Projection technology offers distinct advantages in digital signage applications, contributing to unique and impactful visual experiences.
One key advantage is its ability to create large-format displays on various surfaces, transcending the limitations of traditional flat-panel
displays. This scalability makes projection ideal for unconventional and immersive installations, transforming walls, floors, and even 3D
objects into dynamic canvases for content delivery. Projection technology allows for creative and attention-grabbing content delivery
in unconventional spaces, such as storefront windows, architectural facades, and indoor environments with irregular shapes. This
versatility enables businesses to capture viewer attention in innovative ways that may not be possible with standard displays. Another
benefit of projection technology is its potential for interactivity. With the integration of touch or motion-sensing technology, projections
can become interactive surfaces, enabling users to engage directly with the displayed content. This feature is particularly advantageous
for retail, education, and entertainment applications, enhancing engagement and creating memorable experiences. Projection
technology also offers excellent brightness levels, making it suitable for both indoor and outdoor environments. High-brightness
proj