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Consumer Technology Association:
As North America’s largest technology trade association,
CTA® is the tech sector. Our members are the world’s leading
innovators — from startups to global brands — helping support
more than 18 million American jobs. CTA owns and produces
CES® — the largest, most influential tech event on the planet.
Find us at CTA.tech. Follow us @CTAtech.

Digital America 2019

1

2

Digital America 2019

WELCOME

TECH CONNECTS US

iStock.com/metamorworks

T

echnology can completely transform our world.
Many ground-breaking products and services are
now smart and connected, driving our society into
the fourth industrial revolution. In 2019, we celebrated
the launch of 5G; improved urban mobility; health care
enhanced by artificial intelligence (AI); and the advancing
smart home ecosystem.
Today, every company is a tech company — from
top consulting firms to travel, defense, agricultural
and insurance companies. Many traditional companies
have repositioned their businesses to become more tech
focused. Because of this, the consumer tech industry is
flourishing, with new products, apps and services that
provide greater control of our health, virtual reality-fueled
immersive entertainment experiences, the latest in selfdriving technology and even drones that deliver medicine
to remote places.
In fact, results from the Consumer Technology
Association’s (CTA)® biannual U.S. Consumer
Technology Sales & Forecasts report project the growing
popularity of streaming services, AI-enabled emerging
devices and in-vehicle technology will help drive the U.S.
consumer tech industry to a record-breaking $401 billion
in retail revenues in 2019. The midyear edition of the
report reflects U.S. factory sales-to-dealers for 300-plus
consumer tech devices and related software and services.
Welcome to Digital America 2019, CTA’s annual
publication that examines market trends across nine
industry categories (accessories, audio, gaming, health
and fitness, home theater, smart home, vehicle technology,
video and wireless), identifying areas for growth. It also
features sales and consumer satisfaction data as well
as the latest market stats from CTA analysts and other
research firms. This data is useful for manufacturers and
retailers to create product development plans, financial
analysts to evaluate market opportunities, media to
provide context in their coverage, and policymakers to
better understand the industry and guide their decisions.
In particular, enthusiasm for AI-powered technologies
is soaring as consumers discover how tech is making
a positive impact in their daily routines. And with 5G

delivering faster connectivity for anytime/anywhere
streaming, smarter home robotics and more advanced
vehicles, consumer excitement is growing.
Consumers now want premium experiences especially
within the smartphone, TV, laptop, smartwatch and
wireless earbuds categories. The good news is that the
whirlwind pace of tech means consumers will continue
to enjoy exceptional experiences. Technologies such as
AI and 5G promise to usher in the next era of innovation
for consumers as well as boost the U.S. economy. For
example, did you know that 2019 marks the launch of
the first 5G smartphones? CTA expects the 5G-enabled
devices to reach 2.1 million units sold and generate $1.9
billion in revenue this year.
And looking down the pipeline, inaugural shipments of
8K UHD TVs in 2019 will reach $734 million in revenue
and 175,000 units. In addition, the promising OLED
market will surpass one million units this year — up 30%
over 2018 — with double-digit growth through CTA’s
forecast horizon of 2023.
To see innovation up close, there’s no better place to
experience game-changing tech ranging from augmented
and virtual reality to smart homes, sports tech and
gaming, than CES® — the world’s largest and most
influential tech event. CES 2020 will be held January
7-10. It is where global business leaders, media and
innovators do business, make connections and see the
future of technology.

Gary Shapiro
President and CEO
Consumer Technology Association
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CTA TECHNOLOGY & STANDARDS
Advancing Tech Standards

I

nteroperability between devices is critical in addressing
the trends of technological innovation, marketplace
globalization and regulatory reform. CTA’s Technology
& Standards team works to grow the technology
industry by developing essential industry standards
to enable interoperability between new and existing
products on the market.
CTA functions as a vital connection between
companies, retailers and consumers to establish a unified
technology roadmap and tackle any impasses along the
way. The program maintains an unmatched reputation as
a respected and flexible standards-making body accredited
by the American National Standards Institute (ANSI).
CTA works for the industry and, with help from
the technology community, ensures its role as the
national and global standards-developing organization.
Technology & Standards committee, subcommittee and
working group meetings are open to the industry and are
free for CTA members.

Leading the Way in Health,
Fitness and Wellness
The Health, Fitness & Wellness Technology Committee
continues its growth and impact on the industry. In 2018,
this group was elevated from a subcommittee to a full
committee, which keeps full consensus body focused on
health, fitness and wellness technology. This committee
continues to work on improving interoperability and
consistency among devices, including accuracy of physical
activity, heart rate, stress tracking in consumer devices,
creating a framework for evaluating mobile health
applications and sleep functions.

New Artificial Intelligence
Committee Launched
CTA recently formed a new CTA standards committee
focused on artificial intelligence (AI). This committee
approved its first project addressing definitions and
characteristics of AI, resulting in the formation of a
working group focused on AI in health care.

New Cybersecurity Committee
Launched – Convening Industry
on Cybersecurity
CTA, in strategic partnership with USTelecom and ITI
(together with industry members from the Council to
Secure the Digital Economy), has been deeply involved
in the debate over effective security for the Internet
of Things. This partnership recently launched an
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International Anti-Botnet Guide with industry and
government officials to mark the results of a cooperative
effort spanning many industry sectors. This work led
to the creation of a new Cybersecurity and Privacy
Management Committee currently working on a
baseline cybersecurity standard addressing IoT device
security capabilities.

Augmented and Virtual Reality
The Augmented and Virtual Reality Committee, formed
last year, addresses common themes in augmented
reality (AR) and virtual reality (VR). Several projects
are underway. One is to create common definitions
and characteristics in this field. A second deals with the
viewers’ quality of augmented or virtual reality content,
characteristics of VR video and best practices for
connection and use of accessories in AR/VR.

Published Standards

Shutterstock/ProStockStudio

Twenty-seven standards were published in 2018,
including the following new or revised standards:
• ANSI/CTA-2037-B: Determination of Television
Average Power Consumption
• CTA-CEB32.2: Recommended Practice for ATSC 3.0
Television Sets, Physical Layer
• ANSI/CTA-2042.3: Methods of Measurement for
Power Transfer Efficiency and Standby Power of
Wireless Power Systems
• CTA-2069: Definitions and Characteristics of
Augmented and Virtual Reality Technologies
• ANSI/CTA-2065: Physical Activity
Monitoring for Heart Rate
• ANSI/CTA-2045-A: Modular Communications
Interface for Energy Management
• CTA-5001-A: Web Application Video Ecosystem –
Content Specification
• CTA-5002: Web Application Video Ecosystem –
Web Media Application Developer Guidelines
• CTA-5000-A: Web Application Video Ecosystem –
Web Media API Snapshot 2018
• CTA-5003: Web Application Video Ecosystem –
Device Playback Capabilities
• CTA White Paper: What is Artificial Intelligence?
• CTA White Paper: Use Cases in Artificial Intelligence
For more information, visit CTA.tech/Standards.
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CTA MARKET RESEARCH
Analyzing the Industry

C

TA market research focuses on every part of the
$401 billion consumer technology industry to help
members make informed business decisions. CTA’s
comprehensive market research includes industry sales
statistics, forecasts, economic analysis and consumer data
is valued at more than $1 million annually. The technology
community, financial markets, media and economists rely
on CTA’s industry knowledge. CTA member companies
also can access CTA’s library staff, publications, webinars,
presentations and research events.

Forecasts and Market Reports
• CTA Quarterly Outlook Reports Q1 2019 – AR/
VR, Smart Speakers, Computing, Digital Imaging,
Smartphones, TVs, Smartwatches
• U.S. Consumer Technology Sales &
Forecasts – July 2019
CTA’s Research Summit at CES 2019
The two day 9th annual Research Summit at CES 2019
was a premier event with more than 3,200 attendees and
12 sessions. Programming addressed key trends including
content, retail, self-driving vehicles, holiday tech sales,
augmented and virtual reality, artificial intelligence and
tech-based enterprise.
Research Library
The CTA Research Library is your company’s go-to
source on the consumer technology market, synthesizing
CTA’s own data and an array of industry sources, putting
the resources of an in-house research team at your
fingertips. CTA’s professional librarians are a valuable
members-only resource. Contact the CTA Research
Library at 703-907-7763, or via email: info@CTA.tech.
Webinars, Presentations and Events
Participate in CTA webinars and presentations led by
industry experts for insights into the latest industry
research and trends, including seasonal updates, political
events and economic overviews. CTA’s webinars are free
to members and for a fee by non-members.

6

Digital America 2019

CTA Publications
Throughout the year, CTA provides members with
technology and industry news, and information.

It Is Innovation (i3): CTA’s flagship
magazine focuses on innovation in
technology, policy and business,
as well as the entrepreneurs and
startups that grow the consumer
technology industry. i3’s content is
also online at CTA.tech/i3.

Five Technology Trends
to Watch: Published
annually, Five Techs uses
the latest CTA market
research and analysis
as well as third-party
research to predict
which products and
services will transform
consumer’s lives.

Consumer Technology Association Blog:
Covers CTA initiatives and research, as well as
industry trends.

CTA SmartBrief: This free, daily e-newsletter provides
a summary of the top tech news stories to keep insiders
informed of the latest news.

Industry Sales Data

Consumer Research

CTA delivers industry sales statistics — past,
present and future — in the following reports:

CTA produces more than two dozen
reports each year:

•

Recent and Upcoming Releases

•

•

•

•

CTA Quarterly Outlook Reports: Measures
current and future performance of key
CT categories by providing analysis,
forecasting and perspective on shipments,
purchase intent, ownership rates, and
addressable market.
Consumer Technology Extended Forecasts:
Published twice a year, CTA’s most detailed
sales and forecasts report provides a five-year
outlook on hundreds of products and features.
U.S. Consumer Technology Sales &
Forecasts: The benchmark for the consumer
technology industry, measuring the size and
growth of nearly 100 individual consumer
technology products.
Historical Consumer Technology Sales Data:
A comprehensive database of factory unit
and dollar sales, average wholesale price
and household penetration rates across
more than 80 categories of consumer
technology products.
The CTA Research Library synthesizes
CTA market research and other sources
so members can make the best
business decisions.

•
•
•
•
•
•
•
•
•
•
•
•
•

Biometric Technologies: Understanding
Consumer Sentiments (2019)
Future of Work (2019)
Understanding Over-the-Air Antenna Use
21st Annual Consumer Technology Ownership
and Market Potential Study
Connected Health and Remote Patient
Monitoring: Consumer and Industry Use
Active Aging: Consumer
Perceptions and Attitudes
Augmented Reality and Virtual Reality:
Consumer Sentiments 2018
5G U.S. Market Impact
Sports Broadcast and Technology:
Immersive Media
The Future of the Stadium Experience
2018 Artificial Intelligence:
Consumer Sentiments
Exploring Business Use Cases for Augmented
and Virtual Reality
Development and Deployment of 5G: Europe
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2019 CONSUMER TECHNOLOGY ASSOCIATION

EXECUTIVE BOARD

CHAIRMAN
Mike Fasulo

INDUSTRY EXECUTIVE
ADVISOR
Patrick Lavelle

PRESIDENT AND CEO
Gary Shapiro

VICE CHAIRMAN
Bridget Karlin

DEB CHAIR
John Penney

TREASURER
Glenda MacMullin

VICE CHAIRMAN
Fred Towns

DEB VICE CHAIR
Melissa Andresko

SECRETARY
Karen Chupka

IMMEDIATE PAST
CHAIRMAN
David Hagan

DIVISION
REPRESENTATIVE
Sally Lange

ASSISTANT
SECRETARY
Kailey Adametz

President and COO
Sony Electronics Inc.

Global CTO and VP
IBM Global
Technology
Services

Chief Strategy Officer,
Business Development and
Strategic Partnerships
Elemental Content and
Solutions

President
New Age Electronics

Board Member
Boingo Wireless

CTA

President and CEO
VOXX International Corp.

Chief Corporate
Brand Ambassador
Lutron

Vice President,
National Retail
Sprint

CFO/COO
CTA

EVP, CES
CTA

Specialist,
Office of the President
CTA

AT-LARGE MEMBERS
Stephanie
Dismore

Michael Mansuetti

Randy Fry

Daniel Pidgeon

Vice President and
General Manager,
Americas Channels
HP Inc.

President
Fry’s Electronics

President
Robert Bosch LLC

Founder
Starpower

Carmichael
Roberts, Ph.D.
Co-Founder and
Chairman
Soft Robotics

Joseph Stinziano

Executive Vice President,
Consumer Electronics
and Enterprise IT
Samsung Electronics
America
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2019 CTA EXECUTIVE LEADERSHIP

2019 CONSUMER TECHNOLOGY
ASSOCIATION
Ty Ahmad-Taylor

Shawn Hansson

Eliott Peck

Eric Bodley

Ximena Hartsock,
Ph.D.

David Rhew, M.D.

Co-Founder and President
Phone2Action

Chief Medical Officer and
VP/GM Enterprise
Healthcare
Samsung Electronics
America

Jim Braun

Robert Heiblim

Asheesh Saksena

James Buczkowski

David Inns

Drew Schiller

Poppy Crum, Ph.D.

Jim Lind

John Taylor

Marjorie Dickman

Ken Lowe

Steve Tiffen

Steve Downer

Jim Mault, M.D.

Steve Trundle

Bettina Experton, M.D.

Michael Mauser

Sonia Wadhawan

VP, Product Marketing
Facebook

President and CEO
Future Ready Solutions

President and CEO
Dual Electronics Corp.

Henry Ford Technical
Fellow and Director
Ford Motor Company

Chief Scientist
Dolby Laboratories

Global Director and
Associate General Counsel,
IoT and Automated Driving
Policy
Intel Corp.

Director, Consumer
Electronics
Amazon

CEO
Humetrix
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CEO and Founder
Logic Integration

Principal
BlueSalve

CEO
GreatCall

Custom Integration Buyer
Nebraska Furniture Mart

Co-Founder and Vice
President
VIZIO

President and Chief
Medical Officer
CQuentia

Executive Vice President
and President, Lifestyle
Audio Division
Harman Becker
Automotive Systems GmbH

Executive Vice President
and GM, Imaging
Technologies and
Communications
Canon USA

EVP, Chief Strategic Growth
Officer
Best Buy Co.

CEO
Validic

VP, Public Affairs and
Communications
LG Electronics

President and CEO
The Tiffen Company

President and CEO
Alarm.com

Director, Partnerships –
Devices and Services
Google

BOARD OF INDUSTRY LEADERS
Steve Carlin

John Ivey

John Shalam

Lee Cheng

Noel Lee

Jack Sheng

Doug Cole

David Lewis

Jim Starzynski

Jennifer Cooper

Mara Lewis

Bob Struble

Richard Feller

Tekedra Mawakana

Kyle Walker

Bob Fields

Jay McLellan

Lauren Wallace

Deena Ghazarian

Michael Moskowitz

Skip West

Denise Gibson

Bill Nottingham

Gary Yacoubian

CEO
Kebek Ventures

Chief Legal Officer
eForCity Corp.

Senior Vice President and
General Manager
Universal Remote Control

Managing Director, Global
Media Industry Strategy
Microsoft

Owner
Hedgehog Technology
Services

COO
HiberSense

Managing Partner
TargetPath

Co-Founder and Chairman
Ice Mobility

President and CEO
MiTek Corp. and AtlasIED

Head Monster
Monster Inc.

CEO
OperationsInc

Co-Founder and CEO
ID8 Innovation

Chief External Officer
Waymo

Vice President, Energy
Management, Controls and
Automation
Leviton Manufacturing Co. Inc.

President, Panasonic
Consumer Electronics
Company and Panasonic
Canada Inc.
Panasonic

VP of Growth
Nottingham Spirk

Chairman and Founder
VOXX International Corp.

Founder and CEO
eForCity.com

Director and Principal
Audio Engineer
NBCUniversal

CEO
Directed Electronics

Head of New Business
Strategy, Amazon
Exclusives
Amazon

Head of Business and
Legal Affairs, Home +
Entertainment
T-Mobile/Layer3 TV

President and Owner
MAXSA Innovations

President, CEO and
Managing Partner
SVS/Speciality
Technologies
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ACCESSORIES
Top Trends
• Wireless phone accessories continue to top the

accessories market, driven by strong demand for
new smartphones.
• The most in-demand wireless phone accessories

are cases, chargers and screen protectors.
• Demand for wireless charging products is expected

to continue growing.
• Continued market shrinkage is expected for

point-and-shoot digital camera accessories as
smartphone cameras hurt demand for lessexpensive cameras.
• Opportunities in digital imaging accessories are

expected for SLR and mirrorless interchangeable
lens cameras.
• As consumers use their smartphones as TV

remotes, the universal remote market will
continue to shrink.
• Over-the-air TV antennas are in demand as more

consumers cut the cord from pay TV services.
• Strong demand is expected for video and computer

Shutterstock/PopTika

game accessories, driven by continued strength of
online gaming and growth of the esports market.
Launches of new Nintendo, Sony and Microsoft
game consoles could help further boost game
accessory sales.
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ACCESSORIES

G

ood news: it’s the same story for the U.S. consumer
technology accessory market in 2019 as it was
in 2018. Wireless phones, video games and
computing accessory sales are expected to grow again in
dollars, while digital imaging and audio/video accessory
sales are again expected to drop, according to CTA.
The result is another year of overall consumer tech
accessory sales growth.
The trends we saw last year are expected to continue
across most accessory product categories, with wireless
phone accessories again accounting for the largest chunk
of the consumer tech accessory market by far.
Meanwhile, video game accessories fared even better
than CTA had expected in 2018 and, driven by the
continued popularity of online gaming and the growth
of the esports market, another strong year in 2019 is
forecast. And that performance could get another lift
when Microsoft, Nintendo and Sony introduce new
video game consoles.
“The accessories market received an unexpected shot
in the arm in 2018 in the form of massively popular
multiplayer gaming titles Fortnite and PlayerUnkown’s
Battlegrounds, among others,” CTA says in its January
2019 U.S. Consumer Technology Sales & Forecasts
report. “Not only has increased gameplay led to increased
sales of keyboards, mice, gaming headsets and other
peripherals, but the popularity of gameplay streaming has
also boosted high-end webcams and microphones,” the
report points out.
On the other hand, “accessories related to home
entertainment systems have largely stagnated while the
antenna market, buoyed by cord cutters, appears poised
for a dip starting in 2019.”

CTA Accessories
U.S. Sales to Dealers in Units (thousands)

600K

Digital Imaging Accessories
Video Game Accessories
Audio and Video Accessories
Computing Accessories
Wireless Phone Accessories

Total Consumer Technology Accessories
U.S. Sales to Dealers in Dollars ($ billions)
$10.70

$11.51

2018

2019e

$11.96

$12.40

2020p

2021p

$12.96

2022p

Includes TV, home theater and audio, digital imaging,
wireless phone, video game and computing accessories.
Source: CTA Market Research

The total U.S. consumer technology accessories market
— including video, audio, imaging, wireless phone, video
game and computing accessories — is projected by CTA
to increase 8% in 2019, reaching $11.51 billion. This is
up from $10.7 billion in 2018. After 2019, CTA predicts
a steady increase by 4% each year until 2023, reaching
$11.96 billion in 2020 and then $12.40 billion in 2021.
While CTA had projected consumer tech accessory sales
of $10.29 billion for 2018, the overall category wound
up faring considerably better than that, at an estimated
$10.7 billion, thanks to greater-than-expected strength in
computing, video game and wireless phone accessories.
While digital imaging accessories fared as badly as
expected overall in 2018, audio and video accessory sales
wound up performing slightly worse than expected.

The Main Growth Drivers
In addition to the better-than-expected performance
of video game accessories, “other bright spots” in the
accessories market last year included “the ever-popular
battery bank and cell phone accessories such as screen
protectors, shockproof cases, wireless chargers and
fast chargers,” CTA says in its January 2019 Sales &
Forecasts report.
In 2018, “Overall for accessories, the big highlight
was wireless phone accessories, which proportional to
smartphone sales, is the largest segment in all accessories
and carries a lot of weight across the segment,” says
Richard Kowalski, CTA senior manager of industry and
business intelligence.

400K

Total Audio and Video Accessories
U.S. Sales to Dealers in Dollars ($ billions)
200K

$1.82

$1.83

$1.82

$1.83

2019e

2020p

2021p

2022p

$1.74

0K

2015

2016

2017

Source: CTA Market Research
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2018

2019e

2020p

2018

Source: CTA Market Research

Wireless Phone Accessories

Video Game Accessories

U.S. Sales to Dealers in Dollars ($ billions)

U.S. Sales to Dealers in Dollars ($ billions)

$4.88

$5.20

$5.34

$5.46

$5.62

$1.70

2018

2019e

2020p

2021p

2022p

2018

$1.84

2019e

$2.00

2020p

$2.17

2021p

$2.36

2022p

Source: CTA Market Research

Source: CTA Market Research

“What we’re starting to see is a lot” of revenue coming
from new chargers, “especially wireless charging pads and
associated wireless charging equipment including cases,”
he says. “Along with that, portable battery chargers
for phones are kind of a big item” because they’re so
important for travelers and people on the go and were
a popular holiday gift item in 2018. After all, when
consumers buy a new smartphone, they tend to want to
protect it, he notes. And new smartphones often can’t fit in
the same case that was used for a prior phone as the size of
these devices keep changing (usually getting bigger).
Wireless chargers are starting to boost sales for the
overall wireless phone accessory category now. He says,
“They command a higher price point, but they offer
people more flexibility in terms of when and how they
charge their phone.” Consumers using them can also
“charge multiple devices on the charging pad if they have
wireless charging [capability] built in, and we’re seeing a
lot more phones with wireless charging built in,” he adds.

Wireless phone chargers drove most of the wireless
phone phone accessories in 2018 and continue to push
the market in an unseen direction.
As has been shown in other parts of the consumer tech
industry, consumers want to do away with cables as much
as possible, and now we’re able to finally get rid of at
least one part of the wireless phone environment, he says.
While a cable of some sort is still often needed somewhere,
wireless charging, takes some of that pain away, he notes.
Meanwhile, when it comes to wireless phone cases, “some
of the higher price points are the cases with batteries built
in,” he points out. CTA has been including those cases along
with all other wireless phone cases in its data. But next year,
there will be separate sub-categories for cases with batteries
and those without them, according to Kowalski.
“Beyond that, we’re also going to start taking a look at
phone chargers, where we’re going to look at wired versus
wireless charging,” he says. “That’s down the road in about
six months to a year, but we feel those categories are big
enough now to start taking a more granular look at them.”
For now, wired and wireless chargers are all included in just
one overall wireless phone charger category in CTA’s report.
Turning to the “significant” rise in video game
accessory sales seen in 2018, Kowalski says headsets were
popular, especially because of the strength seen in online
gaming. “People bought headsets to hear better in their
live gaming environments using audio cues in the game to
perform better than others,” he notes. Gaming headsets
are expected to do well in the coming years, he says. Also
popular are game controllers, according to Kowalski.
Esports are “also driving a lot of these sales” of game
accessories to “people that are performing competitively”
or “shooting video of themselves online playing a game
for thousands of followers, if not millions,” he says.
The huge bump that online gaming and esports as
entertainment are having on video game accessory sales
came as a surprise, he concedes. But now, he adds: “In
the past couple of years, it seems like the tide has turned
in this segment. And gaming is going through a lot of
changes right now and a lot of the action is being driven
towards online gaming.”

Total Computing Accessories
U.S. Sales to Dealers in Dollars ($ billions)
$2.58

$2.74

$2.91

$3.12

$2.27

2018

2019e

2020p

2021p

2022p

Source: CTA Market Research

Digital Imaging Accessories
Sales to Dealers in Dollars ($ millions)
$116
$83

2018

2019e

$55

2020p

Source: CTA Market Research

$39
2021p

$30
2022p
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Video game and phone accessories are “the growth
leaders” now, and he predicts they’ll be “equally
contributing to growth over the next couple of years.”

Changing Digital Camera Needs
Meanwhile, the decline in digital imaging accessories can
be chalked up to “the decline in dedicated digital imaging
products overall,” Kowalski says. Standalone cameras
are not as popular as they once were, largely due to the
fact that so many consumers have a smartphone that
includes a camera.
Many smartphones now include dual cameras or even
more than two cameras, he says, noting: “You can do a
lot with multiple camera sensors on a phone now that
you have it in your pocket at all times.” Not only are the
phone cameras themselves getting better each year, but
the software for them keeps improving also. He says for
example, users are “able to take three-dimensional shots
with two cameras and have the photo effect added on
after you take the photo” to enhance the image.
It’s just the “prosumer-type” cameras, including
mirrorless models, that some consumers will still
buy an accessory such as a tripod or a special case
for, he points out.

The Audio and Video Accessory Dip
Despite all the hubbub around 4K and 8K UHD TVs
over the past few years, overall audio and video accessory
sales have been declining also, albeit far more slowly than
digital imaging accessory sales.
“Some of this is just driven by a leveling off of TV
sales,” Kowalski says. “We’ve had peak television sales
the past couple of years, and now it’s kind of leveling out.
So, of course, accessories follow.”
Over-the-air antenna sales have benefited from the fact
that, although there’s a growing number of U.S. consumers

Universal Remote Controls
U.S. Sales to Dealers in Units (millions)
11.70

2018

11.27

10.58

10.08

9.55

2019e

2020p

2021p

2022p

U.S. Sales to Dealers in Dollars ($ millions)
$162

2018

$155

2019e

$143

$138

$132

2020p

2021p

2022p

Source: CTA Market Research
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shifting away from traditional pay TV services in favor
of streaming services for most of their TV viewing, some
consumers still feel the need to supplement their online video
with local television stations for free. After all, if a consumer
has opted to make do with Netflix alone, he or she may
still feel the need to watch local TV networks, especially
for news, as well as sports and other live programs they see
as must-view programs, such as the Oscars.
However, other audio and video accessories — including
cables and universal remote controls — haven’t been faring
nearly as well as antennas amid the continuing shift to
internet TV viewing and the popularity of smartphones.
The big loser among AV accessories is universal remotes,
with “part of that driven by the fact that smartphones
can control your TV nowadays and have a lot of smart
features built in,” Kowalski says. Universal remote sales
fell 4% to 11.3 million units in 2019 from 11.7 million in
2018, according to CTA, which expects them to continue
declining each year through 2022, then remain stable.
Sales of other products under the AV accessory
umbrella, meanwhile, are “pretty flat,” Kowalski says,
adding there’s been “no big changes overall.”
This year, about 76.5 million units of audio and video
accessories are projected by CTA to slightly increase
though, this time from $1.7 billion to $1.8 billion,
while the average unit price is expected to go from
2018’s $23 to $24.

The Cord-Cutting Factor Revisited
Although many people are now relying on Hulu, Netflix
and other over-the-top (OTT) streaming services,
including “skinny bundles” like Sony’s PlayStation Vue
and DISH’s Sling TV, for most of their TV viewing, some
consumers still opt to buy an antenna to receive local
networks for free after “cutting the cord” with their
traditional pay TV service providers.
“People continue to cut the cord and go to streaming
platforms,” says Brian Rozycki, manager and small
electronics buyer at retailer Abt Electronics in Glenview,
IL, adding: “Now that Apple has entered the [OTT
subscription streaming service] space with Apple TV Plus,
we expect this trend to continue.”
Meanwhile, companies including Mohu “have come
out with some interesting tech that we will be carrying
soon,” Rozycki says, singling out the new Mohu AirWave
that serves as an over-the-air antenna, but also works as
wireless devices that provide access to free streaming TV
channels. It gets connected to one’s Wi-Fi network via the
Mohu TV app. The device will help cord cutters access
over-the-air content without having multiple antennas
throughout the house, Rozycki says.
Unit sales of antennas had been dipping in recent years
and according to CTA, they decreased from 8.13 million
units sold in 2018 to 11.3 million in 2019. Although
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CTA projected last year that antenna sales would increase
slightly each year through 2021, it now expects there will
instead be a slight decline each year through 2023 due to
expected declining TV sales, Kowalski says.

But he says, “Certainly that’s going to be offset by
the declines, in general, in cabling as the way people
connect devices and the kind of devices they connect
to each other shift.” After all, more consumers are
streaming content to their TVs and have stopped using
physical media and external devices including Bluray players that get connected to the TV, he explains,
predicting products that get directly connected to TVs
will continue to decline.
One factor that’s probably hurting antenna sales
numbers to at least some degree is the fact that that
there’s a lot more bundling of antennas with streaming
devices now, he says. A trend he’s been seeing for the past
year. Antenna sales dollars fell 4% in 2018 from 2017,
according to NPD data.
Total AV cable sales dollars were flat in 2018 compared
to 2017, NPD says, noting that a whopping 81% of AV
cable sales are HDMI cables.
Like CTA, Baker expects digital imaging accessory
sales will be weak. But he predicts that lenses and other
“products for premium, higher-end cameras are going to
continue to do well.” Lenses, after all, “are an expensive
product typically and, by far, [they make up] the vast
majority of sales volume” for digital imaging accessories
and offset the declines seen in other types of accessories
for cameras. The continued growth of digital SLR and
mirrorless interchangeable lens cameras are driving lens
sales, he says, noting that’s “where most of the action
is” on dedicated camera sales now. But, like Kowalski,
he says the popularity of smartphones continues to
hurt the sale of less expensive cameras that don’t have
interchangeable lenses. As a result, that’s clearly hurting
the sales of accessories for those low-cost cameras.
Also, like CTA, Baker cites cases and power
products among the top-selling wireless phone

Other Notable Trends
After a slight decline in 2017, U.S. computing accessory sales
wound up faring better than expected in 2018. One main
factor: webcams, which Kowalski admits he hadn’t expected
much growth in.
However, webcam sales wound up increasing last year in
both revenue and units, according to CTA. That was driven
at least in part by “a lot of user-generated content out there”
including gaming-related content on YouTube and other
sites, Kowalski says.
CTA is also seeing increased demand for webcams that
offer better resolution and “look a little better than what
typically comes onboard with a laptop,” he notes.
The overall computing accessory category, meanwhile,
continues to thrive on our computing needs, Kowalski says,
predicting the market will remain healthy for the time being.

An Alternate but Similar Take
Research firm NPD Group offers a somewhat similar take
on the U.S. consumer tech accessory market in 2018 and
what’s expected for this year, although they do predict a
stronger future for antennas than CTA.
“We’re in a pretty good environment these days for
accessories around the television,” especially antennas
and mounts, according to Stephen Baker, vice president
of industry analysis at NPD. Flat-panel TV mount sales
dollars grew 4% in 2018 from 2017, according to NPD
data. Baker predicts mount sales will remain strong sellers
“as TVs continue to get bigger.”
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accessories and he too is seeing “a lot of growth in
wireless charging” products. Wireless phone cable
sales, meanwhile, continue to be healthy, “especially
as more and more devices go to USB-C” and
consumers replace cables or buying adapters, he says.
Screen protector sales have also been “stellar” for
the past couple of years, he says. “As phones get more
valuable, people want to make sure they’re trying to
protect the investment on the screen. The screens get
bigger [and] they really want to make sure that they’re
not lugging around a product” with cracks. Retailers

have also realized that there was a sales opportunity with
screen protectors and “spend a lot more time in terms of
making sure that consumers have some understanding of
what the value of screen protectors are,” he says, adding
many retailers will also help consumers put them on their
phones to help make the sale.
But the battery pack business has plateaued a bit in
the wireless phone accessory category, he notes. Expect
little growth in 2019, just like 2018. He predicts “screen
protectors, chargers, charging cables and wireless
charging will be the products that grow” in the wireless

Studying Accessories:
CTA’s Reports and Surveys
The CTA Accessories Division has two main areas of focus for 2019: recycling initiatives and the promotion of its
recent over-the-air-antenna research, according to Brian Dunfee, chair of the CTA Accessories Division.
“With e-cycling, the Accessories Division is working on two fronts,” he says. “First, it’s looking to educate the
consumer tech industry about the importance of e-cycling accessories products and how to implement recycling
programs in their own businesses if they haven’t done so already. Second, it’s working to connect consumers with the
existing resources to recycle their electronics and accessories.”
With antennas, the Accessories Division is working to promote the findings of its April 2019 report, Understanding
Over-the-Air Antenna Use, to industry professionals and making certain that the conversation continues about the
benefits of this technology, he says.
For that study, CTA conducted online interviews with 1,651 U.S. telecommunication service household decision
makers, Sept. 20-28, 2018.
Key Findings of the Report Include:
• About 31% of U.S. adults are already antenna users.
• Antenna users are more likely to be men, 25-34 years old, African-Americans or urban residents.
• Roughly 42% of the market has a positive impression of content received through an antenna. That positive
impression is “strongly driven by current users, with about six in 10 mentioning that they are very satisfied
with their antenna experience.”
• The most important content that users and non-users want includes breaking news, local weather and
traffic, and state and local government news, regardless of whether they’re an antenna user or not.
• The top antenna attributes that users and non-users like include installation simplicity, ease of use, low
associated costs and supplement to streaming options.
• The number one negative perceptions of antenna use, especially among non-users, include the feeling of limited
channels to select from, the quality of the picture not being as good as cable/satellite and lack of reliability.
• One in three (32%) of non-users are considering buying an antenna within the next two years.
• The “most significant roadblocks” to consumers buying an antenna are a lack of awareness of important
digital attributes. In general, non-users are unaware of many of the positive attributes of receiving content
via an antenna. Other notable features they are unaware of include the ability to use a DVR to record and
receive content in HD quality. Nearly 25% of non-users are unaware they can receive local channels and
national networks for free.
Recommendations Cited in the Report:
• Promoting antennas as “cutting edge.”
• Highlighting simplicity.
• Promoting antennas as a supplemental resource.
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phone accessory category, along with PopSockets and
other devices that let you reposition your phone and that
give you more flexibility with how you use the screen.
On the other hand, he predicts, sales of power banks will
“slow down,” along with cases.
Gaming mice, gaming keyboards and gaming headsets,
meanwhile, are among the fastest-growing accessories
across the board in consumer tech, according to Baker,
noting the huge number of people who are playing games.
Headsets, in particular, are selling especially well thanks
to the popularity of Fortnite, he says. Like Kowalski, he
points to the growing popularity of esports as another
factor that’s driving game accessory sales.
In computing accessories, Baker is seeing increasing
sales of tablet accessories including styluses for premium
tablets, as well as cases with keyboards for those devices,
he says. Total computing accessory sales in dollars grew
7% in 2018 from 2017, according to NPD. Breaking
out input devices, the research company says keyboards
jumped 15%, while mice grew 11%.

Unmanned Systems
Unmanned system sales — including drones and home
robots — still trail far behind most of the categories
included in CTA’s report. For this reason, they are
counted as part of a separate tally when measuring
tech accessories. But for the fourth straight year, drones
generated more revenue in the U.S. than digital imaging
accessories last year, while home robots generated more
revenue than digital imaging accessories for the third
time in 2018. Unit sales of drones are projected by CTA
to inch up to 3.39 million in 2019 from 3.36 million in
2018, and revenue is projected slightly increase from
$1.14 billion to $1.22 billion. The average unit price is
projected to grow to $358 from $340.
Unit sales of home robots, meanwhile, are projected
to increase to 3.2 million to 3.6 million in 2019, while
revenue is projected to rise to $1.2 billion from $1
billion. The average unit price is projected to increase to
$331 from $312.
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Source: CTA Market Research

CTA’s Accessories
Division
CTA’s Accessories Division is committed to growing
the accessories industry and removing roadblocks
to accelerate and simplify product purchasing and
technology adoption by the end user.
Key Focus
• Educate consumers on how accessories
can help extend functionality, enhance
performance and add to the enjoyment of
their products.
• Provide retailers with strategic guidance
and thought leadership on the importance
of selling CT accessories through a series of
bylined articles in trade magazines.
• Conduct research to explore opportunities
for accessory sales and look at factors that
influence accessory purchase decisions.

Acronyms
OTT
SLR
UHD

Over-the-Top
Single-lense reflex
Ultra High-Definition
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Top Trends
• The entire audio industry — from home audio to portable audio,

headphones and everything in between — rose to $13.93 billion in
2019 from $13.53 billion, CTA statistics show. In 2020, the market
is forecast to hit $14 billion.
• Consumption of songs on digital and physical media rose more

than 16% in 2018, driven by on-demand streaming, according to
BuzzAngle Music.
• Following several years of double-digit growth, wireless speaker

sales are slowing down. Overall shipments are expected to decline
for the first time in 2019 by 1% to 63.5 million units.
• Changing music consumption habits triggered 42% growth in

the number of songs streamed in 2018 to a record 534.6 billion
as digital album downloads fell 21.8% to 50.8 million, BuzzAngle
Music found.
• Select music-streaming sites have adopted high-res audio,

and some will bring immersive object-based high-res music
streaming to U.S. consumers.
• Soundbar sales to dealers will increase 11% in 2019, resulting in

$1.49 billion in revenue, CTA predicts.
• Immersive object-based Dolby Atmos and DTS:X surround

decoding has proliferated in home audio gear, placing sound
effects in a 360-degree space around and above listeners.
• Widespread smartphone use boosts sales for wireless earbuds,

Shutterstock/Andrey Suslov

expected to grow 46% in 2019 to a factory-level $1.9 billion.
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Consumer Preferences
Drive Audio Change, Growth

T

he audio industry struggled in the past with massive
changes in consumers’ music listening habits and
home theater preferences. But the industry has
innovated, survived and is now flourishing again.
Key challenges that the industry has successfully
confronted include:
• The shift from physical media to digital music
downloads and streaming services.
• Widespread smartphone adoption, initiating a
decade-long decline in MP3 player sales.
• Resistance by many consumers to complex home
theater systems.
Let’s look at these challenges to see how the industry
responded by innovating.
Shift from physical media: The shift decimated sales
of home and portable compact disc and MP3 players,
but new home audio gear such as AV receivers (AVRs),
powered tabletop speakers, compact all-in-one music
systems and soundbars have added Wi-Fi to stream music
from such new music sources as smartphones, networked
computers and cloud-based music-streaming services.
Many home audio products also feature Bluetooth
to stream music from phones and computers, as do a
plethora of portable battery-operated Bluetooth speakers
for outdoor use.
Smartphones vs. MP3 players: Consumers ditched their
portable MP3 players after purchasing smartphones
that store music libraries and stream music via cellular
or Wi-Fi from music-streaming services. In response,
the audio industry served up more and better sounding
wired and wireless headphones and earbuds to replace a
smartphone’s flimsy wired earbuds. Many feature active
noise cancellation to reduce background noise levels so
you can hear more music.
Intrusive home theaters: Many consumers can’t
rearrange their living rooms to accommodate five to seven
speakers, plus a subwoofer, in a way that doesn’t detract
from their decor. That led to a sharp falloff in sales of
home theater-in-a-box (HTiB) systems, which consist of
a tabletop component (incorporating surround decoders,
AM/FM tuner, and DVD or Blu-ray player) and five or
more separate speakers in a package.
The industry innovated by inventing the soundbar,
which consolidates an amplifier, speakers and, in many
cases, surround decoders into a single slim-line chassis
that cosmetically blends in with today’s flat-panel TVs. A
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single soundbar with outboard wireless subwoofer and
surround virtualization technology simulates the impact
of five or more separate speakers.
Consumers also turned away from HTiBs because of
widespread adoption of Wi-Fi-connected smart TVs,
which stream movies from the cloud and make an
HTiB’s Blu-ray player unnecessary for all but the most
performance-oriented home theater enthusiasts.
New opportunities: As the industry responded to
changing consumer tastes, other opportunities also arose,
namely wireless multiroom audio, smart speakers and
high-resolution audio.
Wireless multiroom audio systems take the form of
amplified Wi-Fi-equipped tabletop speakers as well as WiFi-equipped equipped AVRs, soundbars, music streamers
that can be connected to legacy sound systems and
amplifier-equipped streamers, which can be connected to
a pair of passive speakers. With these systems, consumers
use a smartphone as a remote control to select cloudbased streaming services or computer-stored songs for
playback through multiple audio products distributed
throughout the house.
Most Wi-Fi speakers are AC-only, so they must
be plugged into a home’s power outlet. Some also
incorporate Bluetooth so guests can stream music without
accessing your home network. And most are multiroomcapable, letting you play the same or different songs in
rooms throughout the house.
Smart speakers: The wireless multiroom speaker
segment has evolved to include smart speakers, which
incorporate far-field microphones that deliver voice
commands to cloud-based personal digital assistants
such as Amazon Alexa, Google Assistant, and Microsoft
Cortana. These speakers do more than just stream music
from the cloud, though that’s their most popular use.
Smart speakers also enable natural-language voice control
of basic speaker functions, including on/off, volume,
selecting streaming services, and choosing albums, artists,
songs, playlists and the like.
Smart speakers also deliver voice control of networked
smart home products such as smart lights, power outlets,
thermostats, security systems and home entertainment
equipment such as compatible TVs, AVRs and soundbars.
Consumers can also ask their personal assistant to read
a weather report or the latest news. By your command,
smart Wi-Fi speakers also access and read back your
personal calendar, weather and news reports, search
for answers on the web to questions that you pose or
just order pizza.
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70%

64%

53%

47%

46%

46%

36%

Stream
Music

Check
Weather

Ask Fun
Questions

Online
Search

Set
Reminders

Check
News

Make
Calls

34%

32%

31%

30%

27%

20%

17%

Get
Directions

Check Calendar/
Schedule

Control Smart
Home Devices

Get Sports
Scores

Check
Traffic

Play
Games

Food
Delivery

Source: Adobe Analytics, September 2018

Shutterstock/and4me

Once available only under the Amazon and Google
brands and one CE brand, smart speakers from a
various consumer electronics brands are now available.
All told, more than 50 brands in the U.S. now offer
or plan to offer smart Wi-Fi speakers, including smart
speakers with built-in touchscreen displays. To learn
more about the success of smart speakers, smart
displays and the popularization of smart homes, see the
Smart Home section.

Creative renewal: By embracing change and leveraging
new opportunities, the audio industry is mostly
prospering. Combined factory-level sales of the entire
audio technology industry — from home audio to
portable audio, headphones and everything in between —
rose to $13.93 billion in 2019 from $13.53 billion, CTA
statistics show. In 2020, the market will hit $14 billion.

High-res hubbub: Music consumption has
evolved to include high-resolution music
downloads and streaming. High-resolution
home, portable and car audio products continue
to proliferate to deliver “lossless” quality that
often matches the sound quality of music-studio
masters and exceeds the quality of CDs.
High-resolution products include portable
digital audio players (DAPs), USB audio digitalto-analog converters (DACs) that connect
laptops to stereo systems and headphones,
dedicated music servers, networked AVRs,
networked AV preamplifier/surround processors
(AVPs), and select soundbars. A growing
number of wireless multiroom audio speakers
also stream high-res files over Wi-Fi. And the
number of high-res aftermarket in-dash car
stereos has likewise expanded. Meantime,
smartphones with high-res decoders and DACs
are available from at least three companies, and
select high-performance headphones are certified
by the Japan Audio Society as delivering highres performance.
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In home audio, factory-level sales rose an estimated
8% in 2019 to $2.48 billion, thanks to 11% growth
in both home theater speakers and soundbars, CTA
statistics show. Total home audio sales are forecast to
rise 6% in 2020.
Portable audio sales have not fared as well, dropping
12% in 2019, from $1.1 billion to $972 million. CTA
predicts little recovery, with a 10% drop in 2020 and
revenue eventually dipping below $700 million by 2023.

Key Segments Defined
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Total Home and Portable Audio Sales
(Revenue in $ billions)
Grand Total,
All Audio
Components
and
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Portable
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The audio industry is like an orchestra, each
instrument playing different notes but contributing to a
harmonious sound that’s bigger than the sounds of the
individual instruments.
The instruments playing in the portable audio wing of
the audio orchestra include stereo headphones, portable
MP3 players, portable CD equipment and MP3 playerdocking speakers, many of which are battery-operated
for outdoor use.
The home audio wing includes separately-sold audio
components such as AV receivers (AVRs), AV preamplifier/
surround processors (AVPs), speakers (traditional in-room
cabinet speakers as well as in-ceiling and in-wall speakers),
soundbars, and wireless speakers of the Bluetooth and
Wi-Fi variety. Instruments with secondary roles include
compact tabletop stereo systems, home theater-in-a-box
(HTiB) systems, clock radios, and tabletop radios.

five to 13 amplifier channels to drive those speakers, not
including a powered subwoofer with its own built-in
amplifier. Some AVRs feature surround-virtualization
technologies to simulate surround from two front speakers.

Systems, components: HTiBs and compact systems
appeal to convenience-minded home audio consumers,
while components are the choice of performance-oriented
music and home theater aficionados.
HTiBs and compact systems combine all the pieces of
a component audio system into a single, less-intimidating
purchase, whereas audio components are purchased
individually so consumers can mix and match. HTiBs, for
example, package all electronics, often including a DVD
or Blu-ray player, and five or more speakers into a single
purchase to deliver all the elements of a home theater
system — except for the TV.
In contrast, building a home theater or stereo system
from components involves separate purchases of speakers
and full-size (17-inch-wide) electronic components such as
stereo and AV receivers. Receivers combine AM/FM tuner
and an amplifier that drives two or more speakers. Most
feature Bluetooth to stream music wirelessly from mobile
devices, and most come with Wi-Fi to stream music directly
from cloud-based music services and networked devices.
Stereo receivers feature two amplifier channels that drive
a pair of speakers, while AVRs pack five or more amplifier
channels to reproduce surround sound from DVDs, Blu-ray
Discs, 4K Ultra HD Blu-ray Discs, video-streaming services
and TV broadcasts. Surround-decoding AVRs include

Component niches: Other types of audio components,
usually reserved for the most-demanding audio
enthusiasts, include separate two-channel and
multichannel amplifiers, AVPs (AVRs without built-in
amplifiers), and DACs (digital-to-analog converters),
many of which capture the USB audio output of PCs to
deliver the highest audio performance.
Some marketers consider so-called “universal” Bluray and 4K Blu-ray players to be audio components.
Universal players from at least four companies, play
back two-channel and multichannel DVD-Audio and
SuperAudio CD (SACD) music discs, not just movie discs.
The DVD-Audio and SACD music formats, however, are
limited to a high-end niche of audiophile enthusiasts. Any
Blu-ray player is also capable of playing high-resolution
multichannel music from a limited selection of Bluray music discs.
The component universe also includes such retro
products as turntables. Their sales have risen in recent
years with renewed interest in the “warm” sound of vinyl,
the emergence of Bluetooth turntables that stream music
to Bluetooth speakers, and the inclusion of USB outputs
to create digital files of vinyl records on PCs. Other
components include CD players (whose sales have almost
disappeared with the declining popularity of physical
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*Total home audio consists of components (including soundbars), HTiB
and compact systems, home/clock radios, multiroom-AV systems, and
wireless speakers (consisting of Bluetooth speakers, Wi-Fi speakers, smart
Wi-Fi speaker, and AirPlay speakers). Components include AVRs, AVPs,
amplifiers, DACs, in-room and custom-installed speakers, and other.
**Total portable sales include portable MP3/media players, headphones,
MP3-player docking speakers, portable CD equipment, and digital and
non-digital memo recorders.

Source: CTA Market Research

media) and electronics and speakers used in custominstalled multiroom audio systems, which distribute
music via wires to in-wall and in-ceiling speakers installed
throughout the house.

Shutterstock/Mile Atanasov

Soundbars: Component audio also includes soundbars,
which are responsible for components’ continuing
growth. These slim-profile horizontal speakers are simple
to set up, blend in easily with flat-panel TVs, and take
up little space.
A soundbar’s cabinet, which incorporates amplifiers
and speakers, can be mounted on the wall below a wallmounted TV or placed on the TV’s credenza or stand.
Most come with wireless subwoofers to deliver deeper,
more powerful bass. Many are designed mainly to replace
a TV’s shallow, underpowered built-in speakers, reducing
distortion and making vocals more intelligible. Many
soundbars, however, have evolved into full-fledged music
systems, thanks to premium designs, Bluetooth and Wi-Fi.
Many soundbars also include surround sound decoders
and surround-virtualization technologies, which deliver
convincing surround sound effects without having to make
room for separate surround speakers. These soundbars are
perfect for rooms that don’t easily accommodate multiple
speakers in the locations needed to optimize surround
sound performance, and you don’t have to run speaker
cables around the living room to five or more speakers.
To take surround realism up a notch, around two
dozen brands offer soundbars with included or optional
wireless surrounds to deliver discrete surround effects and
eliminate the need to run speaker cables from one end of
the room to the other. Separate surround speakers deliver
a higher degree of sound localization and performance
than a soundbar’s “virtual” surround speakers.
Wireless Bluetooth, Wi-Fi speakers: Components and
systems once dominated the home audio industry, but no
more. Wireless speakers include Bluetooth speakers, WiFi speakers and combination Bluetooth/Wi-Fi speakers.
Their combined sales have grown at high double-digit
percentage rates for years but are now starting to plateau
and slightly decrease, CTA said. Wireless speakers will
increase 1% in 2019 to $6.23 billion before dropping 4%
in 2020, CTA predicts.
By and large, Bluetooth-only speakers are portable
battery-powered models that can be moved easily around
the house or taken on the go. Smartphones and laptops
stream music to Bluetooth speakers at ranges usually up
to 33 feet, but some new models feature a 100-foot range,
thanks to antenna-design improvements and other factors.
Some Bluetooth-only speakers have been designed so that up
to 50 of them will play back the same song simultaneously.
Many Wi-Fi speakers also incorporate Bluetooth,
but these speakers play a different role. Almost all

are designed to be part of a wireless multiroom audio
system that uses cloud-based streaming services, a PC,
smartphones and tablets as whole-house music sources.
Music is transmitted via Wi-Fi to multiple compatible
tabletop speakers, soundbars and AVRs in different rooms
of the house. Music sources — including turntables —
connected to select wireless multiroom products can also
be distributed throughout the house.
Wireless multiroom systems are controlled by apps
running on a smartphone or tablet. From these handheld
devices, consumers choose the songs they want to stream
to one or more speakers at a time. Often, different songs
can be sent simultaneously to different speakers.
Smart speakers dominate: In recent years, so-called
“smart” Wi-Fi speakers have dominated the W-Fi speaker
market. In 2018, CTA estimates that 82% of the 42.5
million Wi-Fi speakers shipped in the U.S. incorporated
a smart assistant. In factory-level dollar volume, smart
speakers accounted for 69% of the $4.3 billion in Wi-Fi
speaker sales in 2018, CTA estimates.
Most Wi-Fi speakers that aren’t smart are at least smart
speaker compatible, enabling them to be controlled by
voice indirectly through a smart speaker.
By January 2019, smart speaker household
penetration hit 25%, up from 1% in January 2016, a
CTA survey found.
Smart speaker sales are growing because of repeat
buying and first-time purchases. Many people buy second,
third and fourth speakers to bring music, information and
voice control of smart home devices to multiple rooms of
the house, including kitchens, bedrooms, and bathrooms.
In fact, mirrors with built-in speakers and voice assistants
have made their way into the bathroom.
In a July 2018 survey, Strategy Analytics found that the
percentage of smart speaker users owning two or more
speakers grew to 58%.
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High-Res Audio Crosses Categories
An emerging audio industry niche is taking music
playback to a higher level, thanks to home, car and
portable audio products that play downloaded or
streamed music in a variety of better-than-CD-quality
high-resolution audio (HRA) formats.
The music and audio industries see an opportunity to
introduce a generation of music enthusiasts who grew up
on compressed music files and tiny ear buds to studioquality music, which can be enjoyed the way that artists
enjoyed it in the studio — with all the dynamic range,
clarity and detail previously squeezed out by compressed
music formats such as MP3 and AAC. High-res audio
reverses what audiophiles contend has been a continuing
degradation in the sonic quality of recorded music.
Pivot to streaming: The music and audio industries
have since shifted their high-res focus from downloads
to streaming, given streaming’s fast-paced adoption by
consumers. The first high-res streaming service in the
U.S. was launched by Tidal in 2017. By early 2019, Tidal
had been joined by Qobuz and Nugs.net, with more
in the development stage. Some services also stream
CD-quality music.
The launch of high-res streaming recognizes the
tectonic shift in music listening habits away from
downloads. In 2018, the number of songs streamed
through subscription-based and ad-supported music
services in the U.S. grew 42% to a record 534.6 billion
as sales of digital album downloads fell 21.8% to 50.8
million, BuzzAngle Music found.
The number of high-res download and streaming
services has grown to almost two dozen, all compatible
with audio products from more than 100 companies,
the high-res industry said through its Stream The
Studio website.

Thousands of high-res albums are already available
from almost every major and independent music label,
with downloaded albums priced from around $9.99
to more than $33, though individual songs can also be
purchased separately.
Immersive streaming due: In the future, high-res music
streaming is expected to become part of a bundle of
“super-premium” subscription services targeted to music
enthusiasts. The services could include live- and recordedconcert streaming, listeners’ ability to isolate vocals
and particular instruments, interactive digital booklets
with lyrics and artwork and immersive object-based
surround sound.
Planning for immersive object-based streaming was
underway in early 2019 by four streaming services:
Deezer, Nugs.net, Qobuz, and Tidal in an initiative led by
a major music consumer electronics and music company.
Targeted to headphone-listening music fans, the services
would recreate the sonic 3D space of music performances
recorded at live listening venues such as clubs and
concert halls.
“360 Reality Audio” would use object-based MPEG-H
3D audio technology to deliver sound fields that immerses
headphone listeners in sound from all directions as it
was reflected off ceilings and walls to deliver a “live”
experience. Object-based technology adds distance, angle
and other positional information to individual sounds such
as vocals, chorus and individual instruments. That in turn
produces a three-dimensional sound field in which different
sounds and musical elements can be projected from
anywhere inside a 360-degree space around the listener.
Future support for multi-speaker home audio systems
is also possible, as is the application of MPEG-H to CDquality and lower res streaming content.
High-res music can be played back through component
audio systems, DAPs, select smartphones, wireless
multiroom audio speakers, streaming network adapters,
select soundbars, select Blu-ray and 4K Blu-ray players,
standalone digital-to-analog converters (DACs) and
aftermarket car audio products. Prices range from the
truly affordable to stratospheric with DAPs, for example,
ranging in price from $219 to $8,500.

Home Audio Sales Trends
The home audio industry is a diverse industry that
includes soundbars, wireless speakers and smart speakers
that coexist with traditional AVRs, floor-standing and
bookshelf speakers, and other products, including CD
players and music servers.
Thanks to relatively young product categories such
as soundbars and Wi-Fi enabled wireless speakers, total
factory-level sales of audio components and systems
expanded by 21.3% in 2018 to $8.84 billion, with 2019
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Home Audio Sales by Segment
(Factory-level dollar volume, in millions)
Audio
Components

HTiB
Systems

Compact Audio
Systems

Wireless
Speakers

Home, Clock
Radios

Total Home
Audio

2015

$1,993

$182

$181

$2,053

$196

$4,606

2016

2,242

176

146

3,104

185

5,853

2017

2,302

88

122

4,589

185

7,285

2018

2,300

87

96

6,174

180

8,838

2019e

2,483

87

107

6,227

165

9,068

2020p

2,632

87

117

5,975

149

8,959

Source: CTA Market Research

growth forecast at 2.6%, CTA statistics show. Wireless
speakers (Bluetooth and Wi-Fi speakers combined)
claim bragging rights for their role in the industry’s
growth. Wireless speaker sales rose in 2018 by 34.5% to
$6.2 billion, and they’re forecast to stay level at $6.23
billion in 2019.
On the other hand, Wi-Fi-enabled wireless speakers
are seeing slowing growth. Factory-level sales grew 9%
in 2019 to $4.73 billion, according to CTA. In 2020 and
beyond, these speakers will only grow 3-4% each year in
revenue, CTA forecasts.
Smart Wi-Fi speakers, in turn, have peaked and
now will see increasing drops in revenue over the
next five years.
In 2019, smart speakers are forecast to produce $2.9
billion in revenue, yet they will drop 4% in 2020, then
5% in 2021. The outliers are smart speakers with video
displays, which increased 17% in revenue in 2019, making
$605 million compared to 2018’s $518 million. CTA
forecasts video-enabled smart speakers to peak in 2021.
Bluetooth vs. Wi-Fi: CTA doesn’t break out Bluetoothonly speaker sales, but The NPD Group’s Retail Tracking
Service found 2018 retail-level dollar sales fell 10% on
a unit-sales decline of 5%. A total of 91% of units sold
were battery-operated models, NPD also found.
Soundbar saviors: Behind wireless speakers, soundbars
represented the second fastest growing segment in the
home audio market in 2017 and 2018. Soundbars were
also the fastest growing segment within the component
audio category in those years.
Soundbar sales have grown so rapidly that they accounted
for 58% of $2.3 billion in factory-level component audio
sales to dealers in 2018, and their share will reach 60% in
2019, CTA forecasts. In early 2019, 30% of U.S. households
owned at least one soundbar, up from the year-ago 23% and
only 8% in January 2012, CTA statistics show.

The slender products are surging because they’re simple
to set up, blend in with the cosmetics of flat-panel TVs,
take up less space than component systems and HTiBs,
and deliver great sound. Many consumers view soundbars
as surround sound replacements for HTiBs because many
soundbars incorporate surround decoding and surroundvirtualization technologies, which approximate true
multi-speaker surround sound. Many soundbars also
come with included or optional wireless surround sound
speakers, which enhance surround sound realism without
requiring consumers to run speaker cables from one end
of a room to the other.
The soundbar selection has grown to include an
ample selection of models with object-based surround
decoding. The first such model appeared in late 2015, but
by early 2019, at least 16 suppliers offered or planned
to offer them, each delivering object-based surround
in their own way.
Most object-based soundbars use built-in height- and
surround-channel speakers and digital signal processing
(DSP) to deliver convincing height and surround effects,
making it unnecessary to find space in the living room for
separate height-channel and surround-channel speakers.
Object-based soundbars from at least 10 brands offer
included or optional wireless surrounds.
Total components rise: Soundbar gains will contribute
to the 8% gain in sales of all components in 2019 to a
factory-level $2.48 billion and is forecasted to break $3
billion by 2023, CTA predicts.
Components include AVRs, whose 2019 sales are
forecast to grow 1% to $447 million. They’re holding
their own despite relentless pressure from soundbars,
whose performance has risen, and which increasingly
incorporate such AVR features as advanced surround
sound decoding and switching of the latest wideband digital HDMI (High Definition Multimedia
Interface) connections.
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AVRs staying alive: One reason for continued AVR
growth is replacement sales. Current AVR owners are
upgrading to models featuring object-based surround,
high-resolution audio, built-in music-streaming services,
wireless multiroom audio distribution, and the latest
HDMI connectivity. The latest HDMI ports pass through
4K Ultra HD and HDR (high dynamic range) video
from 4K Blu-ray players and 4K-capable streamingvideo players to TVs. The latest HDMI ports also pass
through a greater variety of HDR video formats to 4K
TVs. In general, AVRs and AVPs get a lift whenever new
connection technologies are introduced.
Other factors contributing to AVR replacement sales
include the growing selection of AVRs whose major
functions can be controlled by voice via a networked
smart speaker. Then there’s the 2018 introduction of the
first AVRs with artificial intelligence, which optimize
sound on a scene-by-scene basis.
Suppliers also attribute AVR gains to continued
advances in TV performance, putting premium consumers
in a mood to upgrade the remainder of their home theater
system. Consumers upgrading to premium big screen 4K
TVs and 4K video sources tend to upgrade their home
theater’s audio system to match TV performance.
WiSA components: Despite their growth, AVRs may
come under growing pressure from Wireless Speaker and
Audio (WiSA) technology, which has regained momentum
and promises to simplify the setup of high-performance
component-based home theaters — but without an
AVR, AVP or long runs of speaker cable if WiSA is
built into a TV.

Percentage of Wireless Speakers by Feature
(as % of forecast 2019 factory-level unit sales)
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Source: CTA Market Research
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Portable

8%

8%

AirPlay

Display

WiSA, a standard overseen by the WiSA Association,
delivers wide-bandwidth surround sound to up to eight
wireless-enabled amplified speakers with 24-bit resolution
at a sampling rate up to 96kHz. Luxury brand Bang
& Olufsen already offers step-up 4K TVs with built-in
WiSA, and mass market brand LG planned early 2019
availability of the industry’s WiSA-ready TVs, which
connect to one of two WiSA-enabled USB adapters
retailing at $79 and $149.
WiSA-ready TVs transmit 5.1 surround sound from
built-in streaming apps and from TV-connected Blu-ray
players and media streamers to WiSA-certified home
theater speakers. The potential exists for future WiSAready TVs to transmit 7.1 audio and Dolby Atmos, the
association said. Bang & Olufsen TVs with built-in WiSA
deliver 7.1-channel surround to wireless speakers.
WiSA-ready devices also include PCs and all Microsoft
Xbox One, Xbox One S, and Xbox One X game
consoles, the association said.
WiSA-certified floor-standing, and bookshelf speakers
are available from at least five companies at prices down
to $999 for a 5.1 speaker system, with several more
brands launching WiSA speakers later in the year.
Turntables crank it up: Turntables continue to spin in the
component audio industry, thanks in part to the growing
popularity of vinyl records, whose 2018-unit sales rose
11.9% to 9.7 million (still less than a sixth of 60.7 million
CDs sold), BuzzAngle Music found. Vinyl is cherished by
some audiophiles who believe its sound is warmer than
digital music. For others, vinyl is cool because it’s retro.
To further increaser their appeal, some turntables
have evolved to convert songs on vinyl records into
digital files for storage on a computer or smartphone.
A handful feature Bluetooth to stream vinyl records to
Bluetooth speakers. And at least one model features highresolution audio encoders to create high-resolution audio
files from records.
System send-off: What’s losing appeal among audio
consumers is the packaged audio system. HTiB packages,
for example, took the industry by storm in the late
1990s because they were simpler to buy than multiple
individually sold components. Later, however, soundbars
proliferated, solving many pain points for home theater
consumers. Many living rooms, for example, aren’t
laid out to accommodate multiple separate speakers in
the spots required to deliver optimum surround sound
performance. Many consumers are also unwilling to
clutter a room with five or more speakers or run speaker
cables around the room to each speaker.
Step-up soundbars also increasingly include many of
the features offered by HTiBs, including Bluetooth, musicstreaming services, and HDMI switching.

The ability to connect wireless surround speakers
to select soundbars further reduced HTiBs’ appeal,
eliminating the need to run speaker cables to the back
of the room and enabling more consumers to place
surround speakers in the best-sounding locations. At least
21 suppliers in early 2018 offered or planned to offer
soundbars that can be used with included or optional
wireless surround speakers.
Like HTiBs, compact stereo systems also simplify the
shopping experience. They’re designed expressly for
stereo music playback, not home theater surround sound,
but they’ve been challenged by newer options, including
soundbars, Wi-Fi speakers, and Bluetooth speakers. As
a result, factory-level HTiB sales shrank to a mere $87
million in 2018 and are expected to stay stagnant around
that number in the coming years.

Factory-Level Soundbar Sales
(units in millions, $ in billions)
Units

% Change

Dollars

% Change

2018

7.793

2019e

8.393

8%

1.488

11%

2020p

8.968

7

1.609

8

2021p

9.482

6

1.709

6

2022p

9.958

5

1.813

6

2023p

10.591

6

1.947

7

$1.335

Consists of amplified and unamplified soundbars lacking
embedded Blu-ray or DVD players.
Source: CTA Market Research

Audio Components: Features and Costs
Component audio products trace their lineage to the mid20th Century, but they’re nowhere near retirement age.
Audio components have adapted and evolved to
maintain their technological edge and relevancy with the
addition of Bluetooth music streaming, home-network
connectivity, advanced surround sound decoding, voice
control, and advanced 4K video-source switching.
At first, only high-end components featured the most
advanced capabilities, but not anymore. Now AVRs are
available as low as $229 with built-in Bluetooth to stream
music from smartphones, tablets and laptops. A handful
of two-channel stereo receivers with built-in Bluetooth
were available as low as $149.
Starting at $329, AVRs in early 2019 featured built-in
Wi-Fi and wireless multiroom audio to stream music from
the cloud, networked PCs, and other networked devices
as part of a wireless multiroom system.
Surround decoding: Surround sound is also affordable.
As of early 2019, surround decoding AVRs ranged in
price from around $199 to a suggested $6,200. Surrounddecoding AVPs range in price from $549 to $32,000.
AVRs that decode immersive object-based surround
formats will be available in 2019 at prices starting as low
as $349 up to $6,200, while AVPs that decode objectbased surround started at $2,199 and ranged up to
$32,000 at the beginning of the year.
All told, 18 brands offer either AVRs or AVPs with
object-based surround decoding, Dolby Labs said. The
first such AVRs appeared in late 2014.
Voice control: Also, to stay relevant, select networked
AVRs can be controlled by voice through networked
smart speakers. At least seven brands offered such AVRs
in early 2019 starting at prices of around $329. Via
voice, consumers control a variety of receiver functions,

including on/off, volume, mute, play/pause, input
switching, selecting a streaming service and selecting
streaming music by artist, genre, playlist and the like.
Turntables: Prices range from the affordable to the
extravagant. Starting around $69 in early 2019, more
than a dozen brands of turntables were available with a
USB connection to PCs to convert vinyl records to MP3
files. Models starting at around $69 featured Bluetooth
to stream music to Bluetooth speakers. Vinyl enthusiasts,
however, are willing to pay a lot more and prices up to
$40,000 are common. The most rabid audio enthusiasts,
however, pay as much as $176,000 to $650,000 for
models built from the finest materials.
Speaker updates: Separately sold component speakers
(excluding soundbars) have also evolved, and many now
come in svelte cabinets to be less obtrusive, particularly
in-home theaters with five or more speakers.
For a less obtrusive look — and to free up floor
space — other types of component speakers can be flush
mounted in walls and ceilings, often with grilles that
can be painted to match the wall’s color. Still others are
designed to be mounted to the surface of walls.
Traditional component speakers are “passive,” requiring
a separately sold amplifier or AVR to generate the electrical
current that moves speaker cones. Some speakers are
“active,” incorporating built-in amplifiers, making an AVR
or separate amplifier unnecessary. Passive speakers include
tall floor-standing speakers and smaller bookshelf speakers,
which sit on a shelf or on a separately sold floor stand.
Prices points range from the very affordable, starting at
around $59/pair for entry-level bookshelf speakers from
recognizable brand names, to as much as $1.2 million
per pair. Some passive speakers are sold in packages that
include all the speakers needed in a home theater system.
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Subwoofers, another type of component speaker, come
with built-in amplifier, freeing up the amps in an AVR to
drive a home audio system’s main speaker. Subwoofers
reproduce only the lowest bass notes, reducing system
distortion and boosting total bass output to make a
room rumble. They range in price from less than $89 to
well over $11,000.

Soundbars: Features and Costs
Soundbars can be a low-cost impulse buy or an expensive
luxury purchase costing as much as some componentbased home theater audio systems.
Soundbar prices started in early 2019 at around $24
for small, low-powered models, but you can spend as
much as $2,500 and $3,999 for high-performance models
with all the latest technologies.
Models as low as $24 feature stereo Bluetooth to play
music streamed wirelessly from a mobile device. Models
starting at about $110 come with outboard wireless
subwoofer to extend bass response and reduce distortion.
Many low-priced soundbars simply connect to a TV’s
analog, optical or HDMI audio outputs to amplify TV
audio, leaving the TV to switch among such HDMIconnected video sources as a cable-TV set-top box, Bluray player, or OTT streaming-media adapter. The TV then
passes the audio signal to the soundbar for amplification.

Immersive surround: A growing number of soundbars
decode immersive object-based Dolby Atmos- and
DTS:X-encoded soundtracks. The first such soundbar
appeared in late 2015, but in early 2019, about 16
suppliers offered or planned to offer them at prices from
around $399 to $3,999.
The main chassis of many of these soundbars
incorporate built-in upward-firing height-channel speakers,
side-firing surround-channel speakers, and proprietary
digital signal processing (DSP) technology to deliver
convincing height and surround effects. Models from at
least five brands work with included or optional wireless
surround speakers to deliver surround sound channels.
Soundbars from a handful of brands down to $139
use DTS Virtual:X post-processing techniques to create
immersive object-based surround sound from twochannel and multichannel audio sources.
Wireless surrounds: Starting at around $148 on
promotion, select soundbars were available in early 2019
with included wireless surround speakers to deliver more
realistic and localizable surround sound. All told, at least
21 brands offered soundbars with included or optional
wireless surrounds in early 2019.

Shutterstock/NosorogUA

HDMI switching: Soundbars with HDMI-switching
inputs, on the other hand, take over the job of switching
among HDMI-connected video sources such as cable settop boxes (STBs), media streamers, Blu-ray players and
game consoles. Particularly for wall-mounted TVs, these
video-switching soundbars make cosmetic and installation
sense because they reduce the number of HDMI cables
running to the TV from several to only one. Prices on
these soundbars start at around $275.

Surround decoding: Soundbars with basic surround
decoders and virtual-surround technology started at
about $99 in early 2019. And starting at $299, soundbars
were available with wide-bandwidth Dolby TrueHD and
DTS-HD Master decoders along with multiple HDMI
inputs for a direct connection to Blu-ray players and
video-streaming players.
Soundbars from at least brands run the Android
TV operating system, turning any TV into a smart
TV that displays content from AV-streaming services
and other apps.
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At least two companies offer
soundbars with detachable
battery-operated wireless
surround speakers that can
be placed to the left and right
of the couch to optimize
surround sound effects.
Wireless multiroom:
Soundbars that integrate with
Wi-Fi-based wireless multiroom
audio systems are also
available, and their numbers
are growing. In early 2019,
they were available from almost
two dozen companies at prices
starting at around $179.
Smart soundbars: In 2018,
soundbars got smart with
the launch of the first Wi-Fi
soundbars incorporating far-field microphones and builtin virtual digital assistants such as Amazon’s Alexa and
Google Assistant. These soundbars deliver voice control
of soundbar functions and cloud-based streaming services
as well as all other advantages of a standalone smart
speaker, including voice control of networked smart
home products and access to internet-based news and
information services, calendar appointments and the like.
At least seven companies plan to offer smart soundbars at
priced starting as low as $199.
Select soundbars lacking built-in assistants can also be
voice-controlled when networked with Wi-Fi-equipped
smart speakers. The first voice-controlled soundbars
appeared in 2017. At least 13 brands offer assistantcompatible soundbars today.

Shutterstock/doomu

Wireless Wi-Fi Speakers
In home audio, the term wireless can mean many things.
Some wireless speakers incorporate only Bluetooth. Some
wireless speakers incorporate only Wi-Fi. And still others
incorporate both Wi-Fi and Bluetooth.
Wi-Fi speakers (including combination Wi-Fi/Bluetooth
speakers) have proliferated and by early 2019 were
offered or announced by about 100 brands. From these
companies, single-chassis wireless multiroom speakers
range in price from about $20 up to about $3,490 for
high-performance models.
Most Wi-Fi speakers incorporate left and right speaker
channels to deliver stereo from a single speaker cabinet.
On many cases, you can use two separate speakers — one
for the left channel, one for the right — to deliver stereo
with an expanded sound stage. Many Wi-Fi speakers also
double as wireless surround speakers when used with

compatible wireless multiroom soundbars. Most offer
wireless multiroom audio capabilities.
Most are compact enough to sit on a shelf or
countertop, and others are large, floor-standing models.
Getting smart: Among Wi-Fi speakers, a growing number
are smart speakers, which feature embedded far-field
microphones and virtual digital assistants that carry out
voice commands and respond to queries by voice. The
selection of smart speakers was once limited to speakers
from Amazon, Google and one CE brand, but other CE
brands entered the market in force in late 2017, and by
early 2019, more than 50 CE brands in the U.S. offered
or planned to offer smart Wi-Fi speakers (including smart
speakers with built-in touchscreen displays). Prices start
at less than $20 and range up to $2,250 for a singlechassis model from a luxury brand.
Smart speaker accessories: As the number of smart
speakers multiplied, so did the number of audio products
and accessories that dock with the compact, disc-shaped
Amazon Dot and Google Home Mini smart speakers,
which are available as low as $30.
Docking products consist mainly of wall-mount
accessories that make it easy to place Dots and Minis in
out-of-the-way locations. These products include $5 to $15
Dot and Mini holders plug directly into AC wall outlets
via an integrated plug, eliminating long runs of power cord
from outlet to speaker. Installation accessories from $15 to
$30 mount Dots and Minis flush into the wall or ceiling,
and in-wall/in-ceiling installation kits from at least three
brands in early 2019 create custom-installed multiroom
audio systems in which Dot-streamed music is played
through passive wired in-wall and in-ceiling speakers.
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Docking speakers: In a throwback to the popularity of
iPod- and iPhone-docking speakers, at least 14 brands in
early 2019 offered clock radios or tabletop speakers that
dock with the Amazon Dot or Google Home Mini. These
products improve sound quality and, in some cases, add
such features as alarm clock displays or portable battery
operation. Prices ranged in early 2019 from $33 to $139.
Many are offered by relatively unknown brands.

Bluetooth Speakers
Bluetooth-only wireless speakers represent another
variation of wireless speakers. Most are battery-operated
portables intended for on-the-go use, but they’re often
used inside the home. Many are dust- and water-resistant
for outdoor use. Some float. Others can be submerged in
water for up to 30 minutes. Some clip onto a backpack.
Some stick to ceramic tiles in the shower via a suction
cup. Some mount to bicycle handlebars.
Prices on portable battery-operated Bluetooth speakers
run as little as $13 for small mono models to as much
as $799 for select models, including a powerful outdoor
weather-resistant stereo model. Some feature integrated
carry handles like the AM/FM/cassette boomboxes of the
1980s at prices ranging from $69 to $599.
Other portable models are so large that they include
retractable handles and wheels so they can be easily
lugged from party to party. They’re priced up to $399.
For tailgating, select models combine a cooler with highpower Bluetooth speaker. They get power from a vehicle’s
power outlet and ranged in price up $1,000.

Wireless Speakers — Smart vs. Non-Smart
(units in thousands)
Non-Smart Speakers
Smart Speakers
70K

64,147

60K

63,505

60,330

54,826

50K
27,570

29,258

28,268

25,798

27,256

34,888

35,237

34,532

40K

32,012

30K
20K
10K

16,045

24,812

7,200

2015

2016

Source: CTA Market Research
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Codec enhancements: To improve Bluetooth sound
quality, some portable Bluetooth speakers incorporate
the optional AAC, aptX, and LDAC streaming codecs to
stream music from mobile devices, such as smartphones,
that also support the codecs. These codecs are said to
improve the sound quality of Bluetooth-transmitted music
compared with transmissions in Bluetooth’s standard SBC
codec, which all Bluetooth devices must have to ensure
compatibility among all Bluetooth devices.
Non-portable options: A handful of high-performance
Bluetooth-only speakers aren’t battery-operated at all
but must be plugged into an AC electrical outlet for
power. These speakers generally pack more punch and
include higher performance drivers than their batteryoperated counterparts. Often, they support enhanced
streaming codecs.
Some non-portable Bluetooth speakers take the shape
of classic stereo tower-speaker pairs, with one speaker
reproducing the left channel and a separate speaker
delivering the right channel. Bluetooth-only wireless home
speakers range in price up to about $1,999/pair, though
they often also include analog and optical inputs to
connect to other music sources.
You’ll also find a handful of portable Bluetooth
speakers with ranges up to 100 feet, thanks to antenna
designs and other methods that boost range beyond the
typical 33 feet.

Market for Music on the Go Adapts
Total revenue of headphones and earbuds is estimated to
grow 8% in 2019, reaching $4.05 billion, compared to
2018’s $3.77 billion, according to CTA. In the coming
years, sale growth will plateau around 6%, reaching over
$5 billion in revenue by 2023.
Here is the breakdown: wired headphones are down
while wireless headphones are up, and wired earbuds are
way down while wireless earbuds are way up.

14,345
1,700

0K

Big, expensive portable Bluetooth speakers, however,
are the outliers. In unit volume, most portable Bluetooth
speakers are sold at around $99 or less.
Many Bluetooth-only speakers can be used in pairs,
with one speaker reproducing the left channel and the
other the right channel, to widen the stereo stage. With a
growing number of models, you can stream the same song
to two or more speakers at a time (up to 50 in the case of
one brand) to boost volume in a big room or play music
in multiple rooms.
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Headphone headway: Though smartphones decimated
MP3 player sales, they also created new opportunities
for growth in stereo headphones and earbuds, whose
sales now drive portable audio growth. Sales of wired

Total Portable Audio Dollar Sales
U.S. Sales to Dealers ($ millions)
Portable
Media Players

Portable Media Player
Speaker Docks

2016

$735

2017

728

-1%

NA

118

-11%

2018

734

1

119

1

2019e 654

-11

93

-21.9

2020p 602

-8

73

-21.5

Wired Headphones

2016

$776

2017
2018

$133

NA

Wired Earbuds

Wireless Headphones

$273

Wireless Earbuds

NA

$978

NA

NA

806

3.5%

1,006

2.9%

751

175.1%

649

-19.5

913

-9.3

878

16.9

1,329

69.1

2019e 466

-28.2

722

-20.9

930

5.9

1,938

45.8

2020p 329

-29.4

544

-24.7

943

1.4

2,506

29.3

$223

NA

786

252.5%

Source: CTA Market Research
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headphones are down as consumers turn to wireless
Bluetooth models to cut the cord to their phone.
Headphone demand was once driven by the growing
availability of active noise-cancelling headphones which
reduce the level of recurring background noise. In
addition, fitness-tracking sensors embedded in earphones
allow certain models to activate a smartphone’s virtual
digital assistant (Amazon’s Alexa, Google Assistant or
Apple’s Siri), either by saying the assistant’s wake word or
by pressing a button on the headphone are popular.
Wireless demand: Instead of headphones, true wireless
earbuds have seen a huge burst of popularity thanks to
Apple’s sleek and easy-to-use AirPods. These devices use
Bluetooth to not only eliminate the cord between the
phone and headphone, but also between the left and right
earbud. CTA statistics show wireless earbuds rose 46%
in revenue in 2019, earning $1.94 billion, compared to
2018’s $1.33 billion. CTA predicts wireless earbuds to
continue to grow but at a slower pace: a 29% increase in
2020, then 17% in 2021.
Indeed, wireless headphones are driving the market
more than their wired alternative. In 2019, CTA figures
show that wired headphone dollar volume will drop
28% to $466 million, while sales of wireless models are
expected to jump 6% to $930 million. Look for these
trends to continue in the coming years until 2023.
Demand for wireless is driving up headphone dollar
volume even though total headphone unit sales are falling,
CTA statistics show. That’s because wireless headphones
are often higher priced than their wired counterparts.

Headphones
U.S. Sales to Dealers ($ millions)
$256
$649

$466
722

913

$329
544

$199

$162

425

348

285

963

974

951

943
930

878

1,329

1,938

2,506

2,932

3,351

3,654

2018

2019

2020

2021

2022

2023

Wired Headphones

Wireless Headphones

Wired Earbuds

Wireless Earbuds

Source: CTA Market Research
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Total Factory-Level Headphone Sales
Total Headphones/Earbuds

Units
(thousands)

% Change

Dollars
(millions)

% Change

2018

135,067

NA

$3,769

NA

2019e

128,442

-5%

4,055

8%

2020p

120,728

-6

4,321

7

2021p

113,854

-6

4,576

6

2022p

110,415

-3

4,872

6

2023p

108,850

-1

5,052

4
Wireless Headphones

Wired Headphones

Units
(thousands)

% Change

Units
(thousands)

% Change
2018

466

-28%

2019e

10,443

-12

329

-29

2020p

13,332

-9

256

-22

11,930

-11

199

-22

19,308

NA

2019e

16,746

-13%

2020p

14,693

2021p
2022p

10,945

$649

-8

162

-19

Wired Earbuds

% Change

8,963

NA

2018

2023p

Dollars
(millions)

Dollars
(millions)

NA

$878

NA

17%

930

6%

11,910

14

943

1

2021p

13,288

12

963

2

2022p

14,495

9

974

1

2023p

15,749

9

951

-2

Wireless Earbuds

Units
(thousands)

% Change

Dollars
(millions)

2018

95,720

2019e

85,190

-11%

722

2020p

73,264

-14

2021p

62,274

2022p
2023p

Units
(thousands)

% Change

% Change

Dollars
(millions)

11,077

NA

-21%

2019e

16,062

45%

1,938

46%

544

-25

2020p

20,862

30

2,506

29

-15

425

-22

2021p

24,960

20

2,932

17

54,801

-12

348

-18

2022p

29,188

17

3,351

14

49,321

-10

285

-18

2023p

32,835

12

3,654

9

$1,329

2019 Total Headphones/Earbuds Units Sold

2019 Total Headphones/Earbuds Revenue

U.S. Unit Sales to Dealers (thousands)

U.S. Sales to Dealers ($ millions)

$1,188

26,505

$2,867

101,937

Wireless Headphones/Earbuds
Wired Headphones/Earbuds

Source: CTA Market Research
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% Change

2018

$913

Source: CTA Market Research
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% Change

NA

Consumers are also demanding lighter weight
headphones, and as a result, sales of wireless on-ear
headphones, which are less bulky than around-the-ear
models, will grow 6% in 2019, CTA forecasts.

Despite radical changes in technology and music
consumption habits, the portable audio industry is
adapting, innovating and is back on a growth track.

Home listening: Although most headphones are used
for on-the-go listening, a segment of the industry is
focused on connecting headphones to home audio
systems, whether the music source is a computer, CD
or SACD player, or dedicated music server. In this
segment, wired headphones for demanding audiophiles
can range up to $50,000 for models sold with their own
headphone amplifier.
Even on-the-go wired earbuds can get pricey, with
one model priced at $2,999 (with included outboard
amplifier/digital-to-analog converter).
Portable media players, docking speakers: Things
are still looking bleak for the portable audio industry.
Widespread adoption of music-playing smartphones
have driven down sales of portable MP3 players, MP3
player-docking speakers and portable CD players. As
a result, the portable audio market saw double-digit
percentage declines for six consecutive years, and is still
slipping, although not as dramatically.
Portable audio, like home audio, is a diverse industry
that includes portable MP3 players, headphones, MP3
player-docking speakers, portable CD players, memo
recorders, and high-resolution portable players (called
digital audio players, or DAPs), which play or stream
better-than-CD quality music files.
These segments continue to shrink, though at a slower
rate. Dollar sales of portable media players — including
the MP3 player of yesteryear — collapsed at mostly
double-digit percentage rates from 2008 through 2016,
CTA statistics show. Today’s outcome is less catstrophic
but by no means positive, slowing to an estimated 11%
decrease in 2019 and an estimated 8% in 2020. Sales are
projected to drop in 2019 to $654 million — a far cry
from the billions of earlier years. By 2023, revenues will
dip below $500 million.
MP3 player-docking speakers are suffering the same
fate, eking out only $119 million in sales in 2018 and
$93 million in 2019, far from their 2008 peak of $995
million. The reasons include the rise of Bluetooth
and smartphones.
Docking speakers play back music from MP3 players
and smartphones docked via physical multipin ports.
Consumers docked their MP3 players to the speakers so
everyone in the room could enjoy the player’s music. But
consumers want to keep their phones within arm’s reach
so they can answer phone calls, check email and access
their apps. As a result, consumers replaced their docking
speakers with Bluetooth- and Wi-Fi-equipped speakers.

CTA’s Audio Division
CTA’s Audio Division fosters growth and
profitability for the manufacturers, distributors
and retailers of consumer audio products.
Key Focus
• Partner with industry organizations to provide
education for retailers about quality audio.
• Promote that audio provides an enhanced
experience for home entertainment.
• Encourage the audio community to sell audio
as a value-added solution and provide them
with the necessary tools.
• Conduct market research and analyze the
audio marketplace to provide members with
the information they need to improve their
sales and market share.

Acronyms
AV
AVP
AVR
DAC
DAP
DSP
ESC
HDMI
HDR
HRA
HTiB
SACD
STB
WiSA

Audio/video
Audio/video preamplifier/sound processors
Audio/video receiver
Digital-to-analog converter
Digital audio player
Digital signal processing
Electronic systems contractor
High Definition Multimedia Interface
High dynamic range
High-resolution audio
Home theater-in-a-box
SuperAudio CD
Set-top box
Wireless Speaker and Audio
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GAMING
Top Trends
• As the eighth console generation winds down, ninth-

generation consoles appear on the horizon.
• Software sales benefit from peak household penetration,

big titles planned to close out the eighth generation.
• New entrants to the video game sector, Apple and

Google, begin offering video game subscription and
streaming services.
• Nintendo reportedly developing two new models of its

Switch console.
• Microsoft joins Sony in offering a subscription video

game service.
• Esports continue to grow in popularity, profitability.

Shutterstock/sezer66

• “Lootboxes” continue to be a contentious policy issue.
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T

he video game industry continues to thrive amid
the eighth generation of video game consoles.
While Microsoft’s Xbox One, Sony’s PlayStation
4 and Nintendo’s Switch are enjoying peak household
installation rates, software sales are flourishing. New
consoles from these regular players are fast approaching
and new entrants to the field are preparing to dive into
the industry, with Google and Apple both getting in on
the action. While the industry continues its shift away
from physical media, ever-increasing internet speeds
are making gaming subscriptions and video game
streaming a reality.
These exciting trends are the reason the video game
industry remains such an exciting — and profitable
— area of focus. CTA expects total electronic gaming
revenue to climb 9.3% in 2019 from $42.08 billion
to $45.98 billion, according to CTA’s U.S. Consumer
Technology Sales & Forecasts. Unit sales for the segment
are forecast to rise 8.9% in 2019, to 71.44 million units.

Total Electronic Gaming
U.S. Sales to Dealers ($ billions)
$42.1

$46.0

$35.1
$26.2

2015

$26.9

2016

2017

2018

2019e

Includes electronic gaming consoles, electronic gaming
software and e-toys.
Source: CTA Market Research

Hardware: The Ninth Generation Looms
In the years following the launch of the Wii U — the first
of the eighth generation of video game consoles to be
released — electronic gaming consoles consistently moved
millions of units each year. However, sales of electronic
gaming consoles have been slowing in recent years as this
generation of hardware winds down and console makers
ready their next offerings. Electronic gaming consoles
accounted for 17 million units in 2018, accounting
for $4.65 billion in revenue, according to CTA. Unit
sales are expected to fall 9.2% in 2019 to 15.44
million units, accounting for $4.2 billion in revenue, a
decrease of 9.6%.

38

Digital America 2019

Electronic Gaming Consoles
U.S. Sales to Dealers ($ billions)
$4.65
$4.21

2015

$4.28

$4.20

$4.14

2016

2017

2018

2019e

Source: CTA Market Research

This slowdown in sales is typical of the tail end of
a console generation. Sales in the coming years should
see a boost as Microsoft and Sony release their new
consoles. While not much is known about the upcoming
Sony console (which will presumably be known as the
PlayStation 5), Microsoft in June announced details about
its next console offering, known only as “Project Scarlett”
at this time. The console — scheduled to be released in
the 2020 holiday season — will feature AMD hardware,
a solid-state drive, dedicated ray-tracing hardware and
support for 8K video at 120 frames per second (fps).
According to Microsoft, Project Scarlett is four times
more powerful than the Xbox One X. The console will
arrive alongside the console’s first announced launch title,
Halo Infinite.
Good news for current (and past) Xbox owners:
Microsoft announced that it is working to make
thousands of titles from the Xbox 360 and Xbox One
compatible on the console ahead of its release. This shows
progressive thinking about forward compatibility from
Microsoft. The company began working on making Xbox
360 games compatible on Xbox One in 2015, two years
after the console’s release.
While details are slim on the PlayStation 5, Sony lead
system architect Mark Cerny has gone on record saying
the console will be compatible with PlayStation 4 titles as
well as the PlayStation VR headset.
Rounding out the “big three,” Nintendo is rumored to be
preparing to launch not one, but two new Switch consoles
next year, according to the Wall Street Journal. While not a
brand-new console — the well-received Switch is only two
years old — these new versions would also boost hardware
sales in the coming years. Reports are that the company is
preparing, in addition to a more powerful version of the
Switch, a model at a lower price point. Smaller iterations
of console upgrades have become the norm this generation,
with Sony and Microsoft both releasing hardware updates
to their consoles in recent years.

Worldwide System Sales

Electronics Gaming Software

(millions)

U.S. Sales to Dealers ($ billions)
96.1

$35.1

$38.9

$28.7
74.6

$20.3

$20.8

2015

2016

42.6

34.5

16.1
Nintendo
Switch

Xbox One

PlayStation 4

Nintendo
3DS

PS Vita

2017

2018

2019e

Source: CTA Market Research

As of May 25, 2019
Source: VGChartz

Software Rides the Wave
$2.4 billion for Epic Games in 2018, according to gaming
analytics firm SuperData, setting a record for the most
annual revenue of any game in history.
The high install rates of current video game consoles
will keep software sales on the rise as the eighth generation
of consoles rides into the sunset. Highly anticipated
multiplatform games such as Borderlands 3, Cyberpunk
2077 and Doom Eternal, along with exclusive titles like
The Last of Us 2 (PlayStation 4), Gears of War 5 (Xbox
One) and Breath of the Wild 2 promise to keep gamers’
interest no matter which console (or consoles) they’ve
chosen for the living room.
As manufacturers ready their next round of consoles,
“remastered” releases and the planned backwards
compatibility of the consoles should drive consumer
interest in Project Scarlett and the PlayStation 5 while
their software libraries are comparatively slim. Expect
software to continue to make up the majority of
electronic video game sales for the foreseeable future.

Shutterstock/sezer66

When it comes to the gaming segment, software sales
traditionally make up the lion’s share of revenue, and
despite mid-generation hardware updates and new
console offerings, the eighth generation of video game
consoles is no different. CTA expects electronic gaming
software to make up over 85% of total electronic gaming
revenue in 2019, reaching $38.9 billion in revenue.
“This growth is attributable to increases in consumer
spending on in-game purchases, digital gaming software
and gaming subscriptions, while packaged software sales
will continue double digit declines over the next five
years,” CTA writes in the report. “In-game spending was
especially strong in 2018, led by cross-platform games
such as Fortnite. Free-to-play is disrupting the traditional
revenue model for gaming software and is expected to
nearly match revenues derived from game downloads
within five years.”
As the report mentions, Fortnite remains king in this
space. The free-to-play phenomenon produced a record

Digital America 2019

39

GAMING
Software Subs and Streams
New methods of paying for video game entertainment
will also have an impact on the traditional software
landscape. While in previous years, a new challenger
entering the ring would have been a story about
hardware, and not software, the two new entrants to the
field fall somewhere in between. Both Google and Apple
are wading into the battle for gamers’ attention, albeit
from different sides.
Apple announced in March, the Apple Arcade video
game subscription service, coming to the Apple App Store
this fall. Apple promises over 100 titles at launch and
players can play these titles on iPhones, iPads and Macs,
as well as Apple TV devices. Players will also be able to
switch devices and continue where they left off. Apple
promises there will be no ads in Apple Arcade, and up to
six family members can play on the same iCloud account.
Both Sony DualShock 4 and Xbox One controllers will
be supported, bringing control schemes beyond the
typical touchscreen.
Also getting in on the game without releasing its own
console is Google, who will be launching a cloud-based
gaming service this fall. The Google Stadia service is
integrated with YouTube and works atop the video
sharing site’s framework for streaming media to users.
The only requirement to run Stadia on a PC, smartphone,
Chromecast or other device, is that the device in question
must have support for the web browser Google Chrome.
Therefore, any device that can run the browser is capable
of being transformed into a video game console.
Google claims the service will be capable to streaming
video games up to 4K resolution at 60 fps. There will be
two tiers of service for Stadia, a free base level and a level
tied to a monthly subscription. Launching in November,
Google will offer the Founder’s Pack – a bundle which
includes a Chromecast Ultra, a Stadia controller and three
months of the “Pro” subscription tier. Big name titles
such as Borderlands 3, Doom Eternal and Tom Clancy’s
The Division 2 will be available through the service.

The traditional players have also been paying close
attention to streaming and subscription-based video
games. At CES 2014, Sony first announced PlayStation
Now, a cloud gaming subscription service that would
launch in beta later that year in North America, and the
following year in the UK, EU and Japan. Since then, Sony
has expanded the service, which allows subscribers to
access a wide selection of PlayStation 2, PlayStation 3 and
PlayStation 4 games to be downloaded or streamed on a
PlayStation 4 or a PC.
Similarly, Microsoft launched its Xbox Game Pass
subscription service in 2017, and recently in June
expanded it as Xbox Game Pass Ultimate, which
includes an Xbox Live Gold subscription for online
play. The service gives subscribers access to a catalog
of over 100 games, and when expanded to Xbox Game
Pass Ultimate, began offering titles for Windows PCs in
addition to Xbox.
While subscriptions offer gamers a new way to access
ever-growing libraries of games, new streaming options
made possible by improved connection speeds and lower
latency remove the hardware commitment. The coming
years should show how well these services are received.

Video Game Household Penetration
Number
Owner HHs

Installed
Unit Base

Avg. Units
per Owner
HH

2014

2015

2016

2017

2018

2019

#(Millions)

#(Millions)

2019

2018

Home video game console

49

45

40

39

37

44%

52.8

84.5

1.6

1.6

Portable game device

25

24

22

22

21

26%

31.2

49.9

1.6

1.6

Retro game console

-

-

-

-

22

23%

27.6

44.2

1.6

1.7

Source: CTA Market Research
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Video Gaming
Technology Product

Pandora’s Loot Box
The controversy continues around “loot boxes” — virtual treasure chests commonly awarded
to players free of charge but require the in-game purchase of a “key” to unlock a randomized,
in-game reward. Lawmakers in the U.S. are continuing to look to regulate or outright ban the
practice. Opponents of loot boxes say that they constitute a form of gambling, and one that
targets children.
Outside the U.S., countries like Belgium have already moved to ban the process – Nintendo
recently had to discontinue access to two titles in Belgium due to the law. In April 2018 the Belgian
Gaming Commission determined that randomized loot boxes qualify as “games of chance” —
and that publishers could face fines and prison penalties for including them in their games.
Similarly, the Netherlands Gaming Authority found that loot boxes in four titles — FIFA 18, Dota 2,
PlayerUnknown’s Battlegrounds, and Rocket League – violated laws against gambling.

Shutterstock/welcomia

Stateside, Sen. Josh Hawley (R-MO) introduced a bill in May to ban the sale of loot boxes
to children. The bill has since received the backing of Sens. Ed Markey (D-MA) and Richard
Blumenthal (D-CT). The bill would require the U.S. Federal Trade Commission to treat the
distribution of games with such systems as an unfair trade practice.
While the successful passage of such a bill is questionable, this area of the video game industry
is receiving more and more attention as microtransactions grow in popularity within the industry.
Expect this issue to be a fierce area of debate between gamers, software developers and
lawmakers for some time to come.
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Esports Revenue Growth
Global
total
revenues

$1,790M

North America will generate

$409M

+22.3%

cagr 2017-2022

total
revenues

total
revenues

$865M

$1,096M
+26.7%
YoY

+32.0%

total
revenues

19%

YoY

$1,553M

$1,750

$468M
2017

6%

$1.096B
2019

37%

2018

Merchandise &
Tickets

38%

$897M

$682M

19+6+3738v

in 2019, or 37% of global
Esports revenues

2019

Game Publisher
Fees

2022
Brand Investment Revenues

China

S. Korea

N. America

Rest of World

(Media rights, advertising, sponsorships)

Source: Newzoo

Esports Audience Growth
Global
total
audience

Asia Pacific will account for

57%

645M*
+14.0%

total
audience

395M

total
audience

+17.8%

143M
2017
Occasional Viewers

cagr 2017-2022

454M
+15.0%
YoY

347M

YoY

335M
192M

total
audience

222M

2018

12+16+5715v
15%

253M
297M

173M

of Esports Enthusiasts in 2019

201M

12%

201M

16%

2019

57%

2019

2022

Esports Enthusiasts

N. America

EU

APAC

*Due to rounding, Occasional Viewers (347M) and Esports Enthusiasts (297M) add up to 645M.

Source: Newzoo

Market research firm Newzoo expects that the
global esports market will pass the $1 billion
mark in 2019.
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Rest of World

The legitimacy of esports can no longer be questioned.
Market research firm Newzoo expects that the global
esports market will pass the $1 billion mark in 2019. This
jump will represent a 26.7% increase year-over-year. The
bulk of this figure — $897 million — will be made up of
brand investments such as media rights, advertising and
sponsorships. Statista estimates that global esports market
revenue will reach $1.65 billion by 2020.
Titles such as Overwatch (Activision Blizzard), DOTA 2
(Valve) and League of Legends (Riot Games) are all wildly
popular among esports fans. The NBA has gotten in on the
fun, creating the NBA 2K League as a joint venture with
Take-Two Interactive. Last year, Fortnite developer Epic
Games pledged $100 million for prize pools in the very first
year of the title’s competitive play.

YouTube (and parent company Google) has certainly
taken notice. At C Space at CES 2019, Lester Chen, head
of gaming, Americas at YouTube said, “There are a lot of
interesting things happening in the esports industry. You
think about the money flowing in, the advertiser interest,
the audience growth, media platforms getting interested
in the platform…just now in the last 24 months has the
business of esports been such a topic.” Stay tuned.

Exciting Times Ahead
The changing of the guard and the release of new video
game consoles also marks an exciting shift for the
video game industry. This time around, new players
(Apple, Google) and new paths of entry to video
gaming (streaming, subscription) promise to shake
things up further.

Shutterstock/EKKAPHAN CHIMPALEE

The Esports Contender
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HEALTH AND FITNESS
Top Trends
• The CT wearables market will generate an estimated $8.6 billion

in revenues in the U.S. this year, according to CTA’s bi-annual U.S.
Consumer Technology Sales & Forecasts. That’s up from $7.6 billion
in sales in 2018.
• Smartwatches will account for most, if not all, of that expected

increase in wearables revenue, with U.S. smartwatch sales
projected to surge again to an estimated $5.4 billion this year. That’s
up from $4.5 billion last year and $3.1 billion in 2017, CTA says.
• Research firm ABI Research predicts that annual smartwatch

shipments will soar to almost 120 million units worldwide by 2024,
triple the roughly 40 million units shipped in 2018 and more than
double the nearly 58 million units expected to be shipped in 2019.
• In contrast, health and fitness technology devices will bounce back in

2019, climbing 5% to $2.11 billion in revenue.
• Most other types of wearables will eke out small revenue gains this

year as they vie to become the next hot item in the category, CTA
says. The roster of small but growing areas includes personal sound
amplification products (PSAPs), sports technology devices, and virtual
reality (VR) and augmented reality (AR) headsets and eyewear.
• More than 50 million U.S. broadband households are interested in

buying a sleep tracking product, according to Parks Associates, and
almost 29 million homes already have one.
• Thanks largely to the growth of smartwatches, about two-fifths

Shutterstock/Syda Productions

(40%) of U.S. broadband households now own at least one
connected health device, with smartwatches the leading choice,
reports Parks Associates.
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C

onsumer technology (CT) wearables are becoming
the fashion among American consumers today,
thanks in large part to a timely surge in the
popularity of smartwatches.
Despite such ongoing market challenges as the high cost
of entry for many new health and fitness products, shifting
consumer tastes and preferences and the adoption of
relatively untried business models by some new entries, CT
wearables are making their way into more households as
tech hardware makers and software designers keep coming
up with new or more advanced products to try out. In turn,
consumers are embracing smart wearables to meet their
needs and fulfill their desires for better health, improved
fitness and greater body awareness and knowledge.
In particular, wrist-worn bands, devices and sensors are
increasingly setting new fashion trends across the globe,
rapidly becoming mainstream consumer products favored
by the fit, the stylish and those somewhere in between
as the products add more key digital health and fitness
capabilities. But the growing adoption of smart wearables
is not limited just to wrist-worn devices, with consumers
also snapping up everything from sensor-equipped
clothes, shoes and headbands to specially enabled
eyeglasses, earbuds and even bandages for monitoring
various health conditions.
“Growth in wearables and connected fitness equipment
is driving growth in the connected health market overall,”
Parks Associates reports. Other industry experts concur,
noting that the trend shows no sign of slowing down.
As a result, CTA forecasts that wearables will generate
an estimated $8.6 billion in revenues in the U.S. this
year, a healthy increase from $7.6 billion in sales in 2018
and $6.4 billion in 2017. Moreover, CTA predicts that
wearables will likely not wear out their welcome any time
soon, projecting that the category will easily eclipse the
$9 billion mark for shipment revenues in 2020.

Category Leaders

Wearables

Wearables Revenue by Category

U.S. Sales to Dealers ($ millions)

U.S. Sales to Dealers ($ millions)

Due to such strong, steady growth, about two-fifths
(40%) of U.S. broadband households possess at least
one connected health or fitness device today, according
to Parks Associates. Moreover, the latest Parks research
studies show that slightly more than one-fifth (21%) of
U.S. broadband homes now have two or more connected
health devices, up from just 9% five years ago. And 11%
of U.S. broadband homes now own three or more such
devices, up from a mere 3% in 2014.
“The leading devices are wrist-based wearables
(smartwatches, fitness trackers and sports watches),
pedometers and connected fitness equipment,”
Parks Associates researchers concluded in the study.
“Consumers typically purchase these devices to track their
activities, exercise and/or weight, to improve a fitness or
weight-loss plan, or to learn more about themselves.”
While other types of digital health and fitness
products are also contributing to the category’s growth,
smartwatches are leading the way in the CT wearables
space, just as they have for the past couple of years.
Once largely dismissed as a passing fancy, smartwatches
have emerged as the “killer app” in the digital health
and fitness field, accounting for the lion’s share of unit
shipments and revenues for the category and astounding
even some market experts.
For instance, CTA estimates that smartwatch shipment
revenues in the U.S. alone will surge to a record $5.4
billion this year, up about 19% from an actual $4.5
billion in 2018. CTA expects that surge to continue,
projecting that U.S. smartwatch revenues will climb 17%
to $6.3 billion in 2020, then grow to a projected $8.75
billion by 2023, according to the group’s U.S. Consumer
Technology Sales & Forecasts report.
“Smartwatches were almost a surprise to us,” noted
Rick Kowalski, senior manager of industry and business

$9,782

$9,782

$6,277

$6,423

2016

2017

$7,601

2018

$8,643

2019e

2020p

Includes health and fitness technology, personal sound
amplification products, smartwatches, sports technology
and VR/AR eyewear.
Source: CTA Market Research
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$6,277

$6,423

2016

2017

$7,601

2018

Health and Fitness Technology
Smartwatches

$8,643

2019e

Personal Sound Amplification Products

Sports Technology

Source: CTA Market Research

2020p

VR/AR Eyewear

intelligence for CTA. “Originally, we weren’t expecting as
“The smartwatch market is expected to continue to
much growth from smartwatches.”
grow over the next few years,” Tomsett wrote. “The
Kowalski credits the surprisingly strong, sustained
growth is expected to slow gradually, with a plateau
growth in smartwatches to consumers’ desires to have
expected to begin to be seen towards the end of the
most, if not all, of the health and fitness features that
forecast period, as the consumers interested in the
matter to them in one good-looking, easy-to-wear and
devices are mostly likely to have purchased one by
simple-to-use device. In accordance with these desires,
that point, replacing them when needed or when new
smartwatch designers and manufacturers have been
features are added.”
moving to make their devices both smarter and more
stylish. “People are willing to pay more for a wristFitness Trackers
worn [device] that does more and looks fashionable,”
While the rise of the smartwatch has lifted the entire
Kowalski said.
smart wearables category along with it, it has had some
Given these factors, it’s no surprise that smartwatches
untimely consequences for other, older digital health and
have increasingly become a mass market commodity,
fitness products. Most notably, the basic fitness tracking
with such leading consumer electronics players as Apple,
band, the long-time category leader, has fallen behind
Samsung and Huawei competing for market share.
the smartwatch category in recent years and will likely
Indeed, in one of its recent studies, Parks Associates
remain flat as its key features get incorporated into even
found that nearly one-fourth (23%) of U.S. broadband
the lowest-budget brands of smartwatches.
households now own some kind of wrist-born connected
CTA’s latest forecast calls for health and fitness
health device, with smartwatches by far the most common
technology devices — which encompass fitness trackers —
type. The study also found that three-quarters (75%) of
to see an increase of 5% this year to $2.11 billion. CTA
smartwatch owners now use their devices every day, up
predicts revenues will stay relatively flat, climbing 1.4%
from 66% two years earlier.
to $2.14 billion in 2020.
“Wrist-worn devices such as smartwatches and fitness
“The breakdown of fitness tracker owners vs. GPS
trackers are lightweight and portable and can integrate
sports watch owners vs. smartwatch owners has
key functions such as [personal emergency response]
changed,” Parks Associates noted in its studies. “The
or medication reminders,” noted Kristen Hanich, a
market is moving towards smartwatches and smart sports
research analyst at Parks. “They’re easily integrated into
watches and away from basic wearables.”
consumers’ daily routines.”
But the decline of the plain vanilla fitness tracker
Industry experts expect smartwatches to keep getting
band does not mean that other primarily fitness-based
smarter, adding more features and apps. In particular,
tech products are doomed. It just means that fitness tech
the experts see smartwatch makers incorporating more
products must keep evolving and adding new features to
health monitoring capabilities into devices, such as heartstand out and thrive in a more demanding market.
rate monitoring, blood-pressure tracking, sleep-quality
monitoring, fall sensors and the like.
“Most vendors already offer devices with limited
health care features, but moving forward, it is likely
that more will offer ECG monitoring,
blood-pressure tracking and more,” wrote
Smartwatches
22,630
Stephanie Tomsett, a research analyst at
U.S. Shipments to Dealers
20,134
ABI. “Consumers are looking to these
18,827
devices for health care tracking as they are
convenient, unobtrusive and allow multiple
features to be accessible by one device.”
12,120
In turn, industry analysts say, these
added capabilities will fuel even further
9,008
growth for the smartwatch category.
$6,334
For example, ABI Research predicts that
$5,397
$4,533
annual smartwatch shipments will soar
$3,091
$2,465
to almost 120 million units worldwide by
2024. That’s triple the roughly 40 million
units that were shipped last year and more
2016
2020p
2019e
2017
2018
than double the nearly 58 million units
Units (thousands)
Revenue ($ millions)
that are expected to be shipped this year.
Source: CTA Market Research
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HEALTH AND FITNESS TECHNOLOGY

Take WHOOP, for example. The Boston-based startup,
which bills itself as a “human performance company,”
offers an advanced fitness strap with five attached sensors
crafted to collect massive amounts of data from the
user’s body — including heart rate, calories burned, sleep
quality, skin conductivity and ambient temperatures —
for processing and analysis at the astounding rate of
100 times per second. WHOOP then synthesizes all that
physiological data into a simple scorecard that tells users
how much strain they have placed on their bodies, how
long they will need to recover and how much sleep they
will require to aid in that recovery.
Founded in 2012, WHOOP just introduced the third
generation of its flagship product — the WHOOP Strap
3.0 — in late May. Along with the smarter fitness band,
the company offers a slew of software features, apps,
graphics and training videos, which it bundles together
in monthly subscription packages for its members
and customers.
“We’re focusing on an aspirational audience,” said
WHOOP Founder and CEO Will Ahmed, who developed

CTA’s Health and Fitness
Technology Division
CTA’s Health and Fitness Technology Division explores
the area of the industry where health and fitness
meets consumer technology. This group seeks to
raise awareness of how consumer technologies and
services can help improve health and fitness.
Key Focus
• Conduct consumer and industry market research
around health and fitness technology products,
apps and services.
• Ensure that health and fitness technology
devices, apps and services can thrive in a sound
regulatory environment that balances innovation
with safety and privacy.
• Collaborate with the medical community to
identify ways that health and fitness technologies
can deliver better health outcomes and reduce
health care costs.
• Support technology and standards initiatives
to create performance benchmarks or other
standards to advance consumer acceptance of
the wearables industry and other health and
fitness technology categories.
• Conduct research to explore opportunities for
accessory sales and look at factors that influence
accessory purchase decisions.
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the technology with partners John Capodilupo and
Aurelian Nicolae in 2012 after feeling unsatisfied with his
training while captain of the men’s varsity squash team at
Harvard University. He noted that the straps are designed
for serious athletes looking to improve their performance
on the field, high-powered executives seeking to stay
sharper and weekend warriors aiming to improve
their workouts.
WHOOP’s innovative straps have already won
approval for use from both Major League Baseball
and the National Football League Players Association
(NFLPA). They have also enabled the young company to
raise about $60 million in private equity funding from
some major investment firms and individual investors,
including the NFLPA, former NBA Commissioner David
Stern, Twitter CEO Jack Dorsey and MIT Media Lab
Founder Nicholas Negroponte.

Connected Health Devices
Like the new breed of fitness trackers and smartwatches,
other smart wearables are also increasingly incorporating
more advanced health data capabilities as tech designers
continue to shift away from purely fitness-focused
products towards more medically oriented ones. The
latest connected health products streaming onto the
market include personal sound amplification products
(PSAPs), remote patient-monitoring devices, artificial
intelligence (AI) health information services, wholebody ultrasound systems and brain-computer interface
systems, among others.
Consider the case of AURA Devices. Based in the San
Francisco Bay Area, the three-year-old startup relies on
body bands equipped with special sensors to collect vital
information about the user, just like the WHOOP straps.
But, unlike the WHOOP bands, the AURA bands focus
on collecting data about things like fat, muscle mass,
mineral levels and hydration levels, along with heart rate
and activity levels. The company uses an AI engine to
conduct a “bioimpedance analysis” of the data, synthesize
the results and share its health-related insights with both
customers and their insurance providers.
“We wanted to make workouts efficient and diets
more useful by measuring users’ fat, muscle volume
and hydration levels,” said AURA Devices CEO and
Co-Founder Stas Gorbunov. “We’re trying to balance
between fitness and health-providing features and
developing our products from both sides.”
With somewhere between 3,000 and 7,000 of its smart
tracker bands shipped to customers so far, AURA Devices
is planning to sell up to 15,000 bands this year. Recently,
it also came out with a “smart strap” for the Apple Watch
4, enabling smartwatch owners to take advantage of its
body composition capabilities while enabling AURA
Devices to ride on Apple’s shoulders.

Your.MD offers another innovative example of the
smart wearables market’s shift toward products focused
more on basic health concerns than fitness. Founded
in Oslo, Norway in 2013 but now based in London,
the startup bills itself as a web-based “pre-primary
care service” and “one-stop health platform” that uses
artificial intelligence to help people figure out what might
be wrong with them and then find out how and where to
get help for their problems.
“The key need we are addressing is helping people get
safe and personalized service without having to interact
with a medical professional,” said Your.MD Founder and
CEO Matteo Berlucchi.”
With at least $19 million in private equity raised so far,
Your.MD has lined up scores of British and international
digital health providers and firms on its curated one-stop
platform. Recognized for its pioneering work in the digital
health field, the firm took home a UNESCO/Netexplo
Award for “innovations that can improve society” in 2017.

Sleep on It
Other health-related areas show great potential for tech
innovation as well. One particularly promising area is
that of sleep monitoring and quality products, given the
large and growing number of people who have sleep
problems, especially in the U.S.
Indeed, in a recent survey, Parks Associates found
that more than 50 million U.S. broadband households
are interested in buying some type of sleep tracking
product because of problems getting quality sleep. Plus,
Parks found, almost 29 million U.S. homes already have
such a product.
Kowalski, for one, has little doubt that sleep tracking
will become at least a major smart wearables product
feature, if not its own separate wearables category. The
big question, he said, is whether it will end up standing as
its own product or become another key feature of more
broad-based products like smartwatches.

Remote Monitoring
Another lucrative area for growth and innovation appears
to be remote patient-health monitoring, with both doctors
and patients showing strong interest in the concept. In a
recent study, for instance, CTA found that slightly over
two-thirds (68%) of surveyed physicians strongly intend
to use remote patient-monitoring technology — such
as continuous glucose or blood pressure monitors — to
manage their patents’ health in the future. At the same
time, slightly more than one-half (52%) of consumers
said they would use a connected health device as part of
their treatment if their doctors recommended it.
“There’s a lot of potential in this category,” Kowalski
said. “It’s an emerging topic for us. It’s something we’ll
hear a lot more about.”

Executives at Orbita would likely agree with
Kowalski. Founded in 2015, the Boston-based startup
provides conversational AI technologies to health care
organizations so that they can deliver secure voiceand chatbot-powered virtual assistants like Amazon
Alexa and Google Assistant to people struggling
with health problems in their homes. Offering its
products on a software-as-a-service subscription basis,
the company works with all segments of the health
care industry — including doctors, insurance firms,
pharmaceutical and life sciences companies and service
and solution suppliers — for consumer, clinical and
business use cases.
Orbita continues to add new features and capabilities
to its online platform. Most recently it rolled out a
new service called Orbita Answers, to help health care
organizations integrate various knowledge bases for
answering patent questions through conversational
virtual assistants.
Non-prescription hearing aids for people with
moderate hearing loss represent yet one more digital
health and fitness area with strong upside potential. With
the U.S. population aging, hearing-loss deficits becoming
more and more common in an increasingly noisy world,
the U.S. Food & Drug Administration (FDA) drafting
new regulations for these personal sound amplification
products (PSAPs) and major audio tech players like Bose
and Etymotic Research entering or at least exploring
the space, industry analysts think the market is ripe for
healthy expansion.
CTA’s latest market forecast calls for hearing aid
makers to ship close to 1.7 million PSAPs this year, up
from nearly 1.6 million last year. Even with the average
price of the non-medical earbuds steadily falling, such
an increase would boost revenues to an estimated $241
million this year, up from $233 million in 2018.
But Kowalski is even more bullish on the PSAP space
than those projections might suggest. He sees the market
taking off as the proposed new FDA rules and guidelines
take effect and more audio tech makers enter the market.
“More will get into it as the FDA regulations come
out,” he said. The market doesn’t quite reach a billion
dollars now. But it’s [clearly poised] to triple over the
next five years.”

Acronyms
AI
AR
FDA
PSAP
VR

Artificial Intelligence
Augmented Reality
Food and Drug Administration
Personal Sound Amplification Product
Virtual Reality
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HOME THEATER
Top Trends
• Advances in home video and audio technology are enabling

the best home theaters to exceed the performance of
neighborhood cinemas.
• The building blocks of a home theater include a high-

definition TV with minimum 40-inch screen and an AV system
that reproduces at least 5.1 audio channels.
• 8K Ultra HDTVs produce 16 times the resolution of a 1080p

Full HD display, with detailed images that appear to be 3D.
• Huge 4K TV screens will hit 219-inches in 2019, due to

modular MicroLED display panels that can be placed together.
• Select 4K TVs feature wide color gamut (WCG) and high

dynamic range (HDR) to reproduce a wider range of colors,
deeper blacks and more detail.
• Audio realism hits new heights with immersive object-

based surround sound on Blu-ray Discs and through select
streaming video services.
• IMAX-enhanced TVs, AVRs and video content meet rigorous

Shutterstock/P11irom

performance and tech requirements, enabling home
theaters to nearly replicate the experience of a commercial
IMAX theater.
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HOME THEATER
Home Theaters Upstage Movie Theaters

H

ome theaters are challenging commercial cinemas
for the hearts, minds, eyes and ears of the
movie-loving public.
Advances in home audio and video technology have
hit an inflection point, enabling the best home theaters to
exceed the performance of neighborhood cinemas. Home
theaters are bigger, better and more immersive, producing
larger, more realistic images and more lifelike surround
sound than ever before.
4K Ultra HDTVs have become the TV-industry
standard, displaying at least eight million pixels to
quadruple the resolution of Full HD 1080p HDTVs. A
growing selection of 4K TVs feature wide color gamut
(WCG) technology to display a greater range of colors
than the human eye can see. 4K content with high
dynamic range (HDR) takes realism up another notch,
widening the range between the brightest highlights and
the deepest blacks and revealing details previously unseen
in the darkest and brightest portions of a scene.
The next wave in TV technology includes a growing
number of 8K TV sets in 2019 from at least four major
brands following the 2018 launch of the first 8K TV.
Delivering more than 33 million pixels (7680x4320)
on its screen, these TVs deliver more than 16 times the
resolution of a Full HD 1920x1080 display, revealing so
much detail that images appear 3D-like. The TVs reveal
details within details, reproduce background-object
details in sharp focus, paint images with sharply defined
edges and reveal incredible textures.
Nascent microLED displays promise new advances in
color gamut, dynamic range and size — up to 219-inches
with 4K resolution in 2019, thanks to small microLED
panels that installers piece together to create one
massive display.
Content evolution: Content itself — whether played back
from disc, streamed over the internet or delivered by
traditional pay TV providers — has evolved to keep pace
with advancing display technologies. In 2016, the first 4K
Ultra HD Blu-ray Discs appeared, delivering a higher level
of performance compared with 4K streaming services.
UHD discs and players support 100 megabits per second
(Mbps) peak bit rates, unhampered by home network
bandwidth constraints.
By early 2019, more than a dozen over-the-top
(OTT) video-streaming services streamed 4K. Almost all
delivered 4K with HDR.
Pay TV operators DIRECTV and DISH also provide
4K/HDR content, and cable operator Xfinity streams
some content in 4K through a cable box app.
Although little native 8K content is available, all 8K
TVs feature upscaling technology to create 8K images
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from lower resolution content. The TVs also display
content from 8K cameras.
Whether you’re playing 4K Blu-ray Discs or streaming
4K content, flat-panel TVs are coming in bigger sizes
to immerse viewers in lifelike images as much as new
surround technologies immerse you in sound. Largescreen OLED and LCD TVs now are available in screen
sizes of 75-, 85-, 88- and 98-inches, while the latest
modular microLED displays hit 146- and 219-inches.
Immersive surround: To deliver immersive sound, “objectbased” surround sound debuted in 2014 in home audio gear
and on Blu-ray Discs. Object-based surround places sounds
where they occur naturally in a scene, moving in three
dimensions in sync with the on-screen action. Sounds don’t
just move from left to right and from front to back but also
up and down. Sounds zip around and above listeners with
startling realism and precisely around the room improving
the experience no matter where you sit.
To go immersive, sound studio mixers assign specific
X, Y and Z coordinates to every millisecond of a specific
sound. The coordinates describe that sound’s location in
a 360-degree space around the listener at any given time.
As a result, multiple individual sounds can be precisely
placed and moved, with each sound reproduced clearly
and distinctly.
The two object-based surround formats are Dolby
Atmos and DTS:X, which debuted on Blu-ray and
4K Blu-ray Discs. Today, Atmos soundtracks are on
more than 500 Blu-ray and 4K Blu-ray Discs, Dolby
Laboratories said. In 2015, object-based Dolby Atmos
surround came to video streaming for the first time
through VUDU. By early 2019, Netflix, Prime Video and
iTunes also streamed Atmos soundtracks, with more than
100 hours of streaming content available, Dolby said.
On top of that, pay TV providers DIRECTV and
Comcast support Dolby Atmos and have delivered live
Dolby Atmos broadcasts, including the 2018 Winter
Olympics (Comcast/DIRECTV), NBC Sports’ 2018 Notre
Dame home football games (DIRECTV), and select NBA
Toronto Raptors games (DIRECTV).
Video consumption soars: With visually stunning video
that consumers can view at home, consumer spending on
home video entertainment is growing faster than movie
theater box office receipts. In 2018, consumers spent a
record $23.3 billion to buy and rent prerecorded DVDs
and Blu-ray Discs, stream and download movies and TV
episodes via the internet and access video-on-demand
(VOD) services offered by cable TV, satellite TV and local
phone companies (telcos). That’s up 11.5% from 2017,
which was up 5.3% from 2016, according to the Digital
Entertainment Group (DEG).

DEG attributes growth to a 24.3% gain in spending on
digital content to $17.5 billion, due mainly to a 30% gain
in spending on subscription video-on-demand (sVOD)
services such as Netflix.
The sale and rental of physical discs are down
respectively by 14.6% and 15.6%. Streaming video
services are popular because they’re convenient but also
have improved picture quality, having first launched in 4K
UHD resolution and HDR content. Some also include the
latest Dolby Atmos surround technology.
Purchases of 4K UHD content (downloads and physical
discs combined) rose 70% for the year as more 4K
content and playback devices became available.
Even the U.S. movie theater box office had a great year,
with receipts rising 10.1% to $12.1 billion (excluding
concession sales), yet that’s still about half the size of
the home video business, says research company Nash
Information Services.
Home theater egalitarianism: Although impressive, to
enjoy immersive audio and video at home, you don’t need
a 219-inch 4K flat-panel microLED TV, $60,000 laser
projector or $212,000 worth of audio components and
speakers. Home theaters are for everyone.

An entry-level system meeting CTA’s definition of
home theater starts at around $265 and includes a
40-inch flat-panel 1080p HDTV and an inexpensive
home theater-in-a-box (HTiB) system, which packages
five or more speakers with a tabletop component that
integrates a DVD or Blu-ray player with audio electronics
and amplification. It does not include the stunning
visuals of 4K HDR, the latest surround technologies,
or subscription streaming services, but you’ll get a big
picture and basic surround sound from movies on disc.

2017 U.S. Consumer Video Spending
($ millions)

Sell-through
Packaged goods (discs)
Packaged goods plus electronic sell-through (EST)**

Percent
Change

2017

2018

$4,716.37

$4,029.87

-14.6%

6,870.10

6,494.47

-5.5%

$388.97

$317.08

-18.5%

454.87

364.15

-19.9%

1,271.79

1,104.62

-13.2%

Rental
Physical rentals via brick-and-mortar stores
Physical subscriptions
Through kiosks
Total rental excluding video-on-demand (VOD)***

2,117.10

1,785.85

-15.6%

Total rental including video-on-demand (VOD)***

4,080.86

3,872.84

-5.1%

$2,153.72

$2,464.61

14.4%

Video-on-demand (VOD)

1,965.23

2,086.99

6.2%

Subscription streaming (sVOD)+

9,926.62

12,911.86

30.1%

Total digital

14,045.57

17,463.46

24.3%

Total U.S. Video Spending

20,877.57

23,279.17

11.5%

Digital

Shutterstock/baibaz

Electronic sell-through (EST)

*2018 data preliminary
**Electronic sell through (EST) consists of purchases of authorized video downloads that users own permanently.
***Video-on-demand (VOD) consists of video streams via cable, satellite TV, or the internet.
+Paid subscribers only, excluding subscription VOD bundled with other services.

Source: DEG, The Digital Entertainment Group, degonline.org
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Home Theater’s Building Blocks
To build a home theater system that meets CTA’s
definition, you need:
• A high-definition TV or video projector with a
minimum 40-inch diagonal screen size.
• A video source that supports a minimum of 5.1
channels of surround sound. Sources include DVD
and Blu-ray Disc players, 4K Ultra HD Blu-ray
players, and game consoles with Blu-ray player or
streaming services. Other sources include over-thetop (OTT) streaming-media adapters, which stream
movies from the cloud, or a network-connected
smart TV, which accesses OTT video services.
• A home audio system that reproduces at least 5.1
channels of audio. Compliant audio systems include
HTiBs and component-based audio systems, the latter
typically consisting of an AV receiver (AVR), five or
more separately sold speakers, and a subwoofer.
Decluttering options: Another popular option is to mate
a smart TV with a soundbar that includes 5.1-channel
surround decoding along with surround virtualization
technologies. These soundbars use digital signal
processing (DSP) and other psychoacoustic techniques to
deliver surround channel effects without placing multiple
speakers around the room.
The combination of a 40-inch smart 1080p HDTV
and a virtual surround soundbar cost as little as $320.
A Blu-ray/DVD player, pay TV set-top box (STB) and
streaming-media adapter are no longer necessary.

Unit Sales of Digital Displays
U.S. Sales to Dealers (millions)

2018 2019e 2020p 2021p 2022p
Full HD (1080p)

11.86

10.90

10.13

9.31

8.37

4K Ultra HD

16.02

17.20

18.90

21.17

24.01

0

.18

.27

.38

.60

26.62

27.92

29.03

29.91

30.50

8K
Smart TV

Source: CTA Market Research

Shipment Revenues of Digital Displays
U.S. Sales to Dealers ($ billions)

2018 2019e 2020p 2021p 2022p
Full HD (1080p)
4K Ultra HD
8K
Smart TV

5.17

3.54

3.19

2.87

2.56

16.37

14.89

14.56

14.68

14.99

0

.73

.91

1.11

1.44

17.91

15.63

16.20

16.42

16.41

Source: CTA Market Research
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Just use the smart TV’s embedded video streaming apps
to stream surround-encoded movies on demand or
watch live TV channels streamed over the internet by
online (“virtual”) pay TV providers.
Smart TVs are now common. In 2019, more than half
of U.S. households — 60% — owned a smart TV, up
from only 24% in 2014, CTA statistics show. Smart TVs
accounted for an estimated 70% of all TVs sold in the
U.S. in 2018. That is expected to rise again in 2019 to
72%, CTA forecasts.
Surround goes 3D: Basic home theater systems deliver
5.1 channels of surround sound through five separate
speakers and a subwoofer (the 0.1 in 5.1). In a basic 5.1
system, one speaker is placed on each side of a TV. A
center-channel speaker goes above or below the TV screen
to ensure that dialog sounds like it’s coming directly from
the on-screen actors. Two surround speakers, one on
each side of your main seating location and a subwoofer
complete the speaker complement. Subwoofers reproduce
only the lowest bass sounds to reduce audio system
distortion and boost total bass output.
In a 7.1 system, two optional back-surround speakers
integrate with the two side surround speakers and three
front speakers to create a more realistic sound field.
New 3D object-based “immersive” surround
technologies — Dolby Atmos and DTS:X — literally
take it up a notch. Audio products including Atmos and
DTS:X decoders reproduce two or more height channels
mastered in the original studio mixes.
By adding two to four in-ceiling speakers to a
traditional 5.1 speaker system, you can enjoy height
effects and a compelling 3D-audio sound field. Instead
of installing speakers in the ceiling, place two to four
so-called “elevation speakers” on top of existing floor
standing or bookshelf speakers. Elevation speakers fire
up at an angle to bounce sound off ceilings. You could
also buy new floor standing and bookshelf speakers with
integrated upward-firing height speakers.
In 2015, Atmos and DTS:X decoding debuted in
a soundbar. Today, more than a dozen companies
already offer or plan to offer soundbars with one or
both technologies.
A new type of surround sound bearing the IMAX
Enhanced name is turning up on 4K Blu-ray Discs and
through 4K streaming services. (See below.) Based on
a variant of DTS:X, IMAX enhanced surround sound
adds a “phantom” center-height channel (and other
enhancements) that can be heard without adding another
speaker to the system.
Abundant surround sources: As surround sound
technology has evolved, surround sound sources have
flourished, moving from VHS tapes and DVDs to Blu-ray

Multichannel Surround Soundtracks
Available on U.S. Blu-ray Discs
2009
Soundtrack Format

2016

2017

2018

Number of Titles*

Dolby Atmos
Uncompressed PCM

0

142

249

351

306

351

353

356

DolbyTrueHD

507

1,343

1,409

1,439

DTS HD Master

734

6,203

6,705

7,036

DTS HD High
Resolution

31

65

68

69

Dolby Digital

1,247

673

689

694

35

84

93

94

0

27

71

110

Dolby Atmos

0

142

249

351

DTS:X

0

27

71

110

7.1

134

704

763

829

6.1

34

58

58

58

5.1

1,675

7,818

8,357

8,662

33

136

137

137

1,860

8,066

DTS
DTS:X
Number of Audio Channels

3.0-5.0
Total Titles With
Known Multichannel
Audio Codecs

9,637 10,149

*Out of disc titles with known multichannel audio codecs. Only a disc’s
main soundtrack was counted, not secondary soundtracks used for such
things as alternate-language soundtracks.
Includes 4K Ultra HD Blu-ray Discs.

Source: www.blu-raystats.com

discs, 4K Blu-ray Discs, over-the-air TV broadcasts, pay
TV providers such as cable companies and over-the-top
(OTT) streaming video services.
Thousands of Blu-ray Discs include one or more
advanced wide-bandwidth surround sound formats
(Dolby TrueHD or DTS-HD Master). By 2018, 10,149
Blu-ray and 4K Blu-ray titles with known surround
formats were sold via online U.S. retailers (excluding
adult discs), up from 1,860 in 2009, according to
Blu-raystats.com. Among the titles whose audio formats
could be identified, 8,475 discs used the wide-bandwidth
losslessly compressed DTS-HD Master or Dolby
TrueHD formats.
About 460 titles, up from 2017’s 320, featured Dolby
Atmos or DTS:X object-based surround, which takes
the form of metadata added to Dolby TrueHD and
DTS-HD Master soundtracks. Most of the 351 titles also
featured Atmos.

Streaming surround: Surround sound is also available
through over-the-top (OTT) video streaming services.
Around 84.3 million households subscribed to an OTT
video on-demand (VOD) streaming services in 2018, up
from 78.5 million in 2017 and 58 million in 2015, reports
Kagan, a media research group within S&P Global
Market Intelligence.
Select streaming titles encoded with Dolby Digital Plus
or Dolby Digital surround were available in early 2019
from Vudu, HBO GO, DIRECTV, Encore Play, Starz,
FandangoNOW (previously MGO), Time Warner Cable,
Comcast, Google Play, Netflix and Amazon Instant Video,
Dolby said. Streaming titles with DTS-HD surround
were available in early 2019 through such streaming
services as FandangoNOW, Samsung’s TVPlus, StarzPlay,
EncorePlay, and Movieplex Play, DTS said.
Object-based surround has also gone OTT. Major U.S.
streaming sites Vudu, Netflix and Amazon Prime Video
now stream video with Dolby Atmos soundtracks, Dolby
said. DTS:X surround, however, was not yet available
through streaming services in early 2019.
Collectively, more than 76 million CE devices,
excluding smartphones and computers, shipped in 2018
with embedded video-streaming services, including
smart TVs, gaming consoles, smart Blu-ray players, and
streaming media players, CTA estimates. That’s up 3%
from 2017, and 3% growth is forecast for 2019. By
January 2019, 51% of U.S. households owned at least
one streaming media player, and 60% of households had
smart TVs that could access video streaming services,
CTA surveys show.

Video’s Goal: Reality TV
As surround sound sources proliferate and deliver higher
levels of performance, TV displays and video sources have
advanced to the point that the images appear almost as
real as the reality seen through an open window. Further,
the goal in combining the best of both home theater
audio and video is about creating the most immersive
experiences, simultaneously satisfying as much as possible
the original intent of the content creator as possible while
creating the illusion that the action in live TV video is
taking place right in the room.
Studios are also delivering 4K content with a greater
color palette and HDR through select streaming services
and an expanding library of 4K Ultra HD Blu-ray Discs.
Home theater systems feature a digital TV (DTV) that is
either a flat-panel display or a front projector designed to
reproduce as closely as possible the intention of the content
creator (usually the director) and deliver the excitement of
the movie theater to the living room, family room or “man
cave.” Flat-panel TVs are available as LED-edge or backlit
LCD TVs or an organic light-emitting diode (OLED)
displays. Both technologies offer very thin form factors,
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more natural colors and brighter images, and can be found
with curved screens to bring the wrap-around immersive
effect of an IMAX screen into the home.
For those who want to bring the theater experience
home, a video projector enables a huge screen size and
an image using some of the same technology as the
professional cinema.
4K Ultra High-Definition TVs get bigger and better: Since
hitting the market in 2012, 4K Ultra HDTVs continue to
advance the picture quality with its new enhanced video
format. The technology boosts the resolution of HDTV
screens to make pictures look more dynamic and realistic.
In 2016, the 4K Ultra HDTV sales performance marked
the breakthrough year for the Ultra HDTV market.
The DEG indicated 1.4 million Ultra HDTV sets were
sold in the U.S. with HDTV penetration approaching
95% or 104.1 million of all U.S. households.
In 2014, CTA developed a set of voluntary nomenclature
for Ultra HDTVs, reflecting the expanding capabilities
of the new sets and providing more flexibility for term
usage. Under the new characteristics, a TV, monitor or
projector may be referred to as Ultra High-Definition if it
has at least eight million active pixels, with at least 3840
horizontally and at least 2160 vertically; a 16:9 aspect ratio
or wider; can upscale HD video and display it at Ultra
High-Definition resolution; has one or more HDMI inputs
supporting at least 3840x2160 native content resolution at
24p, 30p and 60p frames per second and more.
The new guidelines also provide characteristics for
“Connected Ultra High-Definition” displays that decode
IP-delivered video of 3840x2160 resolution that has
been compressed using HEVC and may decode video
from other standard encoders; receives and reproduces,
and/or outputs multichannel audio; receives IP-delivered
Ultra HD video through a Wi-Fi, ethernet or other
connection and supports IP-delivered Ultra HD video
through services or applications on the platform of the
manufacturer’s choosing.

In 2016, a multi-industry coalition of content and
hardware companies called the UHD Alliance (UHDA)
developed standards and logos for a new class of
“premium” UHD TVs with the capability of displaying
not only 3840x2160-pixel resolution, but images with
a wider range of contrast leading up to so-called high
dynamic range (HDR). They also provide support for a
wide color gamut covering a large portion of the visible
color spectrum.
These new sets are not required to display the full
SMPTE BT.2020 color gamut, which no consumer
TV could achieve in 2018, but must be able to accept
the information and present it to the best capabilities
of the TVs. For HDR, the sets must perform up to
one of two performance levels, depending on if the
TV is an LED LCD TV or and OLED TV. Television
qualifying for these sets of performance criteria can be
licensed to carry the UHD Alliances “Premium 4K Ultra
HDTV” logo, certifying that it meets the group’s highperformance levels.
In 2018 the UHDA and DEG surveyed the creative
community, getting close to 400 responses from
cinematographers, colorists, directors, digital imaging
specialists, editors, producers and others on their
preferences for and the importance of the format. The
findings were presented at a 4K UHD Summit. The results
showed 86.1% believed it was “most important” to have a
simple way to get your home TV setup similar to monitors
in the color grading suite for viewing content that you
created. The survey was said to have inspired actor Tom
Cruise to tweet about the need for viewers to turn off
motion-smoothing features on TV before viewing a movie.
The first large-screen flat-panel Ultra HDTVs in
2012 had 84-inch LED edge-lit LCD TV models. Since
then, 4K Ultra HD has continued to inspire purchases
of larger average screen sizes. In 2018, all 55-inch and
larger panels were available in UHD only and 100% of
50-inch and larger TV shipments were 4K, according to
IHS Markit data.

Shipment Revenue for TVs
($ billions)
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According to CTA, Ultra HDTV U.S. unit shipments
rose 21.3 percent in 2018 to 19.5 million on $15.2 billion
in factory revenue, while the association forecasts unit
shipments will reach 22.2 million, up 13.8 percent, on
$16.3 billion in revenue in 2019.
Going beyond resolution alone: When 4K Ultra HDTV
was first introduced, it was promoted by manufacturers
looking to bring consumers a greater benefit than
stereoscopic 3D, which failed to catch on with the mass
market and is now relegated mostly to video projectors
and movie theaters.
Due to the need to fit four times more pixels on a
screen, pixels have become smaller and the resolution
benefits alone are harder to discern by the human eye on
typical consumer screen sizes. To appreciate the increased
resolution of UHD, larger screen sizes are required, which
is helping to propagate a shift to more TV purchases of
screen sizes larger than 40-inches.
However, other picture enhancement technologies are
starting to arrive that make better pixels more plainly
visible. These enhancements include: HDR, 10- to 12-bit
per subpixel deep color resolution, wide color gamut, and
high frame rate (HFR) with frame rates up to 120 frames
per second (fps).
HDR takes us higher: High dynamic range (HDR) is a
widening of the contrast ratio between deep black and
bright white from traditional standard dynamic range
(SDR) television screens. This wider range of light levels
enables more visible detail in images that otherwise would
show too little detail in bright areas, or too little detail in
dark areas to properly present aspects that would be seen
by the human eye in the real world.
True HDR can only be viewed on an HDR-capable
display that can achieve greater levels of black level and
peak luminance, without crushing out fine details at either
end. Movies and television programs produced with HDR
use color grading to virtually paint elements of brilliant
brightness or deep black in pictures to achieve a mode or
feeling. There are different profiles of HDR in use today,
each with benefits for improving pictures further, reducing
cost to broadcasters and consumers or both.
HDR10 provides the basics: HDR10 is the most
commonly accepted HDR video format. Like other
profiles, HDR10 is based on perceptual quantizer (PQ)
technology developed by Dolby as an open platform.
HDR10 rides upon PQ to deliver HDR and WCG
elements added in post-production grading at one static
level throughout the course of a movie or program.
This added data is inserted as metadata (in this case
static metadata) to a video file to instruct a compatible
television how to handle brightness and color levels.

HDR10 is also the mandatory HDR profile specified
for use in the Ultra HD Blu-ray specification, and is
supported as a foundational level by virtually every make
and model of 4K Ultra HD/HDR TV today.
Dolby Vision gets dynamic: Dolby developed a
proprietary HDR technology, branded Dolby Vision.
Dynamic metadata goes further than the static-level
metadata of HDR10 by enabling color and brightness
grading on a scene-by-scene or even frame-by-frame basis
to produce an even more lifelike look.
Dolby uses 12-bit color depth for cinematic Dolby
Vision content to minimize banding but will work with
other bit depths including 10-bit video, which is what
most 4K Ultra HDTVs support today. In fact, Dolby
recommends 10-bit color depth for broadcast and 12-bit
color is specified for Ultra HD Blu-ray Discs.
Most studios have pledged support to Dolby Vision
and have begun releasing movies on Ultra HD Blu-ray
with Dolby Vision. By 2017, there were more than 30
4K Ultra HD Blu-ray titles with Dolby Vision HDR (as
well as HDR10 on the same disc) support. Dolby Vision
is also available on select movies from streaming services
including Vudu, Netflix and Amazon Video.
HDR10+ offers Dolby Vision alternative: A new HDR
profile using dynamic metadata was developed by Samsung
as an essentially free, open profile alternative to Dolby
Vision. The system was designed to add dynamic metadata
to HDR10, explaining the name HDR10+. This profile
is based on the SMPTE ST2094-40 standard. Also, 20th
Century Fox and Panasonic have signed onto an HDR10+
Alliance to further adopt the profile. Amazon Video was
the first streaming provider to announce plans to support it
through its Prime content library, and the profile has been
added to the Ultra HD Blu-ray specifications for voluntary
use by player manufacturers and disc producers. In late
2018 a handful of the first HDR10+ supporting Ultra HD
Blu-ray Discs hit the U.S. market.
Technicolor HDR advances: Technicolor has developed
two HDR technologies. The first takes a 10-bit HDR video
signal from a camera and delivers a video signal that is
compatible with SDR as well as HDR displays. In 2016,
Technicolor and Philips agreed to combine their standards
into a single shared solution known as SL-HDR1 or more
commonly “Technicolor HDR” or “Advanced HDR.”
The format provides the dynamic metadata benefits
for both Dolby Vision and HDR10+, is backward
compatible with SDR signals and devices and uses a
system called intelligent tone management to upscale
SDR material to HDR, using the extra dynamic range
that is captured by many cameras but has not been usable
with traditional encoding technologies. The companies
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say that the profile enables a much lower upgrade cost
to broadcasters. Like HDR10+ it was also added as an
HDR profile for voluntary support by manufacturers and
content distributors.
WCG goes hand in hand with HDR: HDR video is
combined with a wide color gamut to deliver a boost of
more accurate colors. Typical HDTVs use a color space
referred to as Rec.709, which encompasses a range of
colors specified for first generation HDTVs based on old
CRT capabilities. To accommodate the wide range of
colors that conceivably can be delivered by newer flat-panel
TV technologies, a much wider color gamut known as
Rec.2020 was determined. The full range was established
as an aspirational level, since no commercial displays can
achieve it in totality today, but it can be offered in content
like Ultra HD Blu-ray Discs, which televisions in the future
can draw from and use as their display capabilities expand.
So far, the maximum color space most advanced televisions
can achieve conforms with recommendations established
by the Digital Cinema Initiative (DCI) known as DCI-P3,
which fits between Rec. 2020 and Rec.709.
Ultra HDTV makers expand the rainbow: To
achieve these wider color ranges, some LED LCD TV
manufacturers have turned to special phosphor-coated
LEDs or quantum dot technology. The latter uses a film
of tiny light-emitting crystals sandwiched between the
liquid crystal screen color filter and the LED backlighting
source. These quantum dots boost both brightness
and the color range. The manufacturing process offers
improved picture quality at cheaper cost than OLED. Of
course, OLED displays also achieve some of these same
benefits without the need of a backlight source and start
at much lower levels of black than LCDs. The tradeoff is
that this technology outputs lower brightness compared
to advanced LED-LCD models, such as those using
special phosphor-coated LED back lights or quantum dot
color enhancement film between the LED back light and
the LCD stack.
The big picture: The transition to 4K Ultra HD and soon
8K resolution in the home TV screen has enabled large
screen pictures with levels of clarity and color that were
never possible on yesterday’s cathode ray tube (CRT)
screens. Flat-panel technologies also enable making
screen sizes much larger without dominating a room. For
example, LCD TVs measuring 65- to 146-inches are now
common at prices more reasonable than ever. As prices
come down and picture quality goes up for big screen
displays, consumers often gravitate to the biggest size
they can afford. Today, one of the most popular screen
sizes for a 4K Ultra HDTV set is 55 inches, with sales for
65-inch and larger models growing. According to research
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firm Futuresource, 100% of television screens 60 inches
and larger and 95% of 50-inch screens are now 4K Ultra
HD in North America.
Big screens make 4K sense: 4K Ultra HDTVs and new
8K Ultra HD models bring more resolution, but in many
flat-panel TV screen sizes the added resolution is difficult
to see from traditional viewing distances. This means that
the larger the screen, the better the value from improved
image quality. Most AV specialists agree that the optimal
viewing distance of a 4K resolution display is 1.5x the
screen height. That is where you can really see a difference
resolution-wise between a 4K and 1080p display.
4K UHD delivers film-like resolution: In all forms, 4K
UHD and even HDTV presents an image that is so sharp
and colorful that it appears virtually identical to the
quality of the original film on which the image was shot.
In 2019, the lion’s share of large-screen TVs will have
LCD screens, measuring from 55 up to 120 inches. But
for true cinema-like screen sizes, nothing can beat a front
projector, which can cast a variable screen size ranging
up to 200-inches or larger, depending on the unit. In
2018, big-screen movie buffs found a wider selection of
projectors that can display a 4K UHD image of 100-inches
and larger, while ultra-short-throw versions can produce
those screen sizes in a much smaller setting. An ultra-shortthrow model will cast an image larger than 80-inches if
positioned a few inches from the wall or screen surface.
Next generation display technologies advance: In
2019, LG Electronics and Sony continued to advance
the market in the U.S. for Organic Light-Emitting Diode
(OLED) flat-panel displays, highly acclaimed for their
picture quality attributes. This self-emissive flat-panel
display technology offers many picture quality benefits
compared to LED LCD TVs that make up most TV sales,
but more limited mass production efficiencies have kept
prices somewhat high and supplies low relative to the
transmissive technology competitor. The first large screen
OLED TVs had screen sizes of 55 inches and delivered
Full HD 1080p resolution. Second generation OLED
sets released in 2014 offered screen sizes up to 77 inches,
with some models being the first to introduce 4K Ultra
HD resolution. LG and Sony planned more of the same
for 2019, offering a large assortment of 4K OLED TVs
measuring up to 77 inches.
LG showed an 8K OLED TV it plans to market later in
2019 in an 88-inch form factor. These displays, which use
substances based on carbon elements (organic), are highly
efficient, enable ultra-thin designs, produce virtually
pure black levels by switching off light completely at the
pixel level, have superior levels of color saturation and
contrast to LCDs.
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At CES 2019, LG pushed the OLED envelope
further by introducing the first 4K OLED TV with
a flexible film screen that can be rolled down into
a supporting base when not in use. Due to hit the
market later in the year, the rollable OLED TV will
take a seat next to LG’s “picture-on-wall” (a.k.a.
wallpaper TV) OLED screen, that has engaged
audiences for the past two years. The wallpaper TV
has a screen so light and thin it can be stuck to a
wall using magnets. In addition to enabling thinpanel depths and light weight, OLED technology
uses a bright self-illuminating screen that does
not require backlighting. The technology uses
electroluminescent organic materials sandwiched
between two glass substrates.
An OLED panel’s emissive electroluminescent
layer is composed of a film of organic compounds,
and a polymer substance. The organic compounds
are deposited in rows and columns onto a flat carrier
using a printing process.
MicroLED TV improves its pitch: At CES 2019, Samsung
and Sony showed the next steps in their visions of what
could be the next chapter in home theater displays based
on MicroLED flat-panel technology. Samsung showed this
a year earlier when it introduced a 146-inch MicroLED
display it calls “The Wall.” MicroLED technology, like
OLED, is based on self-emitting pixels but unlike OLED,
it uses an inorganic substance that is not prone to aging
or image retention.
These displays can produce virtually pure black
levels, like OLED displays, for richer colors and higher
contrast levels than LCDs. Once production is up to
speed, MicroLED displays should be less expensive to
produce than OLED panels today, in part, because one
large screen display is comprised of a number of smaller
MicroLED modules fitted almost seamlessly together. This
nature allows various aspect ratios, shapes and screen
sizes. However, maximum resolution is limited by the
pixel pitch (or spaces between pixels) in each panel.
The Wall MicroLED required a screen size of
146-inches to achieve 4K Ultra HD resolution. In one
year, Samsung was able to reduce the pitch size enough
to achieve 4K resolution on a MicroLED TV screen
measuring 75-inches. It also has stretched the boundaries
of the technology to enable building screen sizes up to
219-inches. MicroLED is based on very tiny LEDs used
for red, green and blue subpixels. By mixing the light
from the subpixels, a pixel produces a shade of color. Like
LCD displays, MicroLEDs use a thin film transistor (TFT)
circuit to control the individual pixels.
Because MicroLEDs are inorganic they can be made
brighter than OLEDs and aren’t as susceptible to aging
or a condition known as image retention. This is a

condition where a static image left on screen for too long
can linger like a ghost after the picture changes. Samsung
first introduced MicroLED technology in its Cinema LED
initiative, which is delivering professional movie theaters
a self-emitting big-screen display that is both brighter and
more colorful than typical digital theater projectors. It
will also enable high quality HDR. Sony has developed a
similar approach to MicroLED it is calling Crystal LED.
Thus far, large screen sizes and high pricing have limited
marketed efforts primarily to commercial and custom
installation distribution channels, but this is quickly
heading into the consumer space.
8K Ultra HDTV designed for realism: The first 8K
Ultra HDTV hit U.S. retail stores in 2018, bringing new
levels of clarity, color and brightness optimized for very
large screen sizes. In 2019, the assortment of 8K TVs by
both screen size and manufacturer is scheduled to grow
dramatically. Most of these will bring much larger screen
sizes, starting at 65 inches and going up to 98 inches.
As pixel densities increase, the need for both larger and
brighter screen sizes is beneficial for the best effect in
typical U.S. viewing spaces.
8K video, with 7680x4320 pixels, delivers four times
more resolution than 4K’s 3820x2160. These extra
pixels not only raise grayscale clarity, they bring a greater
level of color volume and brightness that produce a
more convincing illusion of reality when viewed from
proper distances relative to the height of the screen. The
closer the viewer gets to an 8K screen the more image
information becomes visible. But at a distance closer
than 1.5 times the height of the screen, the pixel structure
begins to become visible, destroying the illusion of
realism. These realistic-looking images will have increased
color volume, in which the number of visible colors
increases along with a smooth gradation of colors without
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obvious separate of color steps (banding). This gives the
image a look of three dimensions, without the need for
stereoscopic effects or the need to wear special glasses.
One of the challenges TV manufacturers have with new
television technologies is eliminating the visible gradations
or bands of colors as brightness of the picture increases.
To avoid this, many 8K TVs incorporate advanced image
processing systems designed to refine the visible gradation
steps so they are no longer obvious. This uses the increased
number of pixels in an 8K screen to better present the
smooth color gradient and a greater gamut of colors,
approaching the BT 2020 color space. At the same time,
when the brightness of the television is boosted more pixels
are required to accommodate it. The larger color volume
draws the need for higher brightness. For this reason, some
of the best 8K displays can deliver the pixel density and
brightness levels to reproduce images that look like reality.
8K TV shipments are expected to grow more rapidly
than many people expect, with China leading the way,
according to IHS Markit research. The firm forecasts 8K
TV shipments in North America from all vendors in 2019
reaching 43,000 8K TV units, and 338,000 sets globally.
It’s projecting 2020 shipments to reach 228,000 units,
and 1.7 million globally.

will help non-IMAX Enhanced content look and sound
better as well.
IMAX Enhanced products have an “IMAX Mode” to
optimize IE content and playback around four pillars that
among other things ensures very bright HDR10 IE content
is presented with minimal visible noise; and that the
unusual aspect ratio of 70mm IMAX films is presented on
home screens in a way that minimizes on-screen letterbox
bars around the picture. IMAX engineers said they know
a great deal about how to present HDR because their
theater screens and projectors are designed for images that
are much brighter than those seen in traditional cinemas.
In this process, IMAX realized that very bright pictures
produce more visible image noise and film grain. IMAX
had to develop special processing systems to clean that up,
and this technology will be applied — with the filmmakers’
cooperation — to the IMAX Enhanced experience.
Projectors amp up the pixel game: Advances in home
cinema technology are now delivering a cross section of
projectors with the ability to show 4K or simulated 4K
in a variety of ways. This has enabled a wide-ranging
assortment of products to be developed with varying price
levels and performance capabilities.
Market research firm PMA says there are three distinct
classes of 4K projectors:

IMAX Enhanced televisions emerge: In late 2018,
the king of huge-screen cinema IMAX and surround
1. those that support 4K with four million pixels on
sound expert DTS collaborated to introduce the IMAX
screen that use pixel shifting technologies that make
Enhanced certification and licensing program, which is
the eye and the brain perceive a full 4K picture;
designed to replicate the IMAX theatrical experience
2. 4K Ultra HD models with a native resolution of 8
as closely as possible at home. The IMAX Enhanced
million or more pixels on screen (3840x2160); and
program combines select high-end products with IMAX
Enhanced digitally re-mastered 4K Ultra HD with HDR
(HDR10) content and advanced DTS
(DTS:X) audio technologies (See
IMAX Enhanced audio below).
Total Digital Displays vs. Total LCD Digital Displays
The program works with both
U.S. Unit Sales to Dealers (millions)
Hollywood studios on specially
remastered content and with home
39.59
39.46
39.20
theater equipment manufacturers on
38.83
specially designed video and audio
38.26
components that can play back the
IE content as the producers intended.
37.25
37.19
The first IMAX Enhanced video
36.87
36.86
products included a handful of high36.38
end Sony 4K flat-panel televisions
and select Sony native 4K video
projectors. IMAX Enhanced content
is specially produced to work with
this new equipment for very bright
2018
2019e
2020p
2021p
2022p
and clear big-screen images playing
IMAX Enhanced content, although
Total Digital Displays
Total LCD Digital Displays
the enhancements made to the gear
Source: CTA Market Research
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3. 4K Native models with eight million or more pixels
on screen and the ability to show 4096x2160 and
4096x2400-pixel resolutions.
Projectors are the last bastion of 3DTV support:
Spurred on by the development of 3D feature films
for professional movie theaters, stereoscopic 3DTV is
a true big-screen TV feature. Although theatrical 3D
presentations continue, the acceptance as a home theater
experience never reached the levels that manufacturers
and content producers had hoped for. In 2018, 3D has
virtually disappeared as a feature in flat-panel televisions
from major TV brands, however, it remains in most
projectors offered for the consumer home theater market.
The technology continues to have supporters, particularly
among very high-end home theater enthusiasts who invest
in 3D-capable front projectors to bring the 3D cinema
experience home. These 3D projectors usually conform
to a 3D signal and interface standard used in Blu-ray
3D players, enabling Full HD 1080p 3D images to be
streamed from the player to the display in full resolution
and surround sound.
Front projectors bring the theater home: For a true
theater-like experience, a front projector paired with a
reflective screen can present a home theater with an image
stretching 200 inches or more diagonally. Many of these
units provide some of the most dynamic high-definition
4K Ultra HD and 3D pictures available, and a range of
prices. CTA estimated factory unit shipments of homebased front projectors declined 13% to 550,000 units at
the end of 2018. Annual shipments are forecast to decline
another 14.5% to 470,000 units by the end of 2019, as
8K and 4K Ultra HD flat-panel sets become larger and
less expensive.
Front projector options: Most new projectors are
compact units using LCD, digital light processing (DLP),
or LCoS (Liquid Crystal on Silicon) based microdisplay light engines. Each of these approaches deliver
exceptional color, brightness and resolution levels, and
each has its limitations as well. DLP is widely used in
higher-end home theater systems. Single chip designs
offer strong value but can produce a rainbow pattern
visible to some people because it uses a color wheel to
combine red, green and blue color segments into a full
color picture. High-end models offer three separate
DLP chips, one for each primary color, avoiding the
color wheel and the rainbow effect, while delivering
exceptional resolution and clarity, but at higher cost.
LCD and LCoS systems all use three-chip designs that
avoid color wheels and have wide ranging performance
levels and price points.

LED lighting powers new projectors: A growing trend
in front projection systems is to replace traditional
ultra-high-performance (UHP) bulbs with new LED
lighting arrays that use less power, give off less heat
and produce richer colors. Due to extra cost and lower
light output compared to bulb-based systems, new LED
projectors have not been a huge market factor yet, but
sales are on the rise. Part of the popularity of LED is
the fact that consumers dislike the expense and hassle
of having to replace bulbs on a semi-regular basis.
Dealers and installers also like the color performance,
instant-on capability and the energy efficiency that LED
light engines offer.
Laser projection gains traction: Like LED, laser light
engines are being used by mostly higher-end front
projectors for greater color intensity, but with brighter
image potential. Laser lighting systems were originally
developed for commercial applications but now are more
prevalent in-home theater applications. Many projector
manufacturers have a few laser-based models at the upper
range of their product lineups, many of which support
4K resolution. A handful of laser-based projectors were
introduced in the custom home projector market in 2018
that offer richer and wider color gamut and longer-lasting
light sources than typical lamp-based systems.
Some short-throw projector models used for very large
screen presentations doubled up on the laser light engine
along with dual color wheels to offer richer colors in
large screen images. Some believe that laser-based systems
will ultimately be the best means the industry has for
presenting the full range of the SMPTE BT.2020 color
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4K projectors make clearer big-screen pictures: For
those who think that Full HD 1080p resolution isn’t
enough, several manufacturers now market consumerlevel Ultra High-Definition projectors. The technology has
been available in commercial theaters for several years,
enabling the highest quality pictures on enormous screen
sizes exceeding 200 inches. The first consumer 4K models
were based on LCoS technology. Sony introduced in 2011
the first commercial 4K home theater front projector,
priced at $25,000 and offered native resolution of
4,096x2,160 pixels. In 2016, Sony’s status as virtually the
exclusive manufacturer of home-based native 4K Ultra
HD projectors was challenged as JVC introduced a native
4K D-ILA microdisplay to power a new class of models,
rivaling Sony’s SXRD microdisplay technology.
Prior, JVC and Epson had challenged Sony’s projectors
with three-chip LCoS technologies with native four
million pixels that are rapidly shifted to make the
human eye perceive double the resolution to approach
the look of native 4K Ultra HD. Texas Instruments (TI)
also developed pixel-shifting technology for a new class
of Digital Micromirror Device (DMD) microdisplays
to deliver an affordable pseudo-native 4K solution for
manufacturers of DLP projectors.
TI had a native 4K 3-chip DLP microdisplay chip
for some time, but that is a 1.4-inch device that allows
highly bright 4K images for professional theaters at steep
prices. A new simulated-4K DLP device introduced by
TI measures just 0.7-inches diagonally and carries four
million micro-mirrors fabricated with the TRP (Tip
& Roll Pixel) design used in the company’s mini pico-
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projector chip sets. The new chip enabled producing a
lower-cost mainstream home cinema single-chip DLP
application requiring about 5,000 lumens of brightness.
The new pseudo-4K DLP chipset arrived in the summer of
2016 and is now broadly distributed in affordable near4K Ultra HD projectors from many of TI’s customers.
Virtual reality adds new 3D dimension: A new twist on
3D imagery ditches the dark shades in stereoscopic 3D
eyewear from a full headset capable of presenting virtual
360-degree presentation that puts the viewer in the
center of the action. Called 360-degree virtual reality,
the technology — mostly used for video games up to
this point — lets viewers experience video content all
around them, as if they were in the center of the action.
These new VR systems, from companies including
Epson, Google, Microsoft’s HoloLens, Oculus Rift and
Samsung, require little more than a smartphone and
a piece of cardboard in some applications to generate
the experience.
At CES 2019 content producers evolved the concept
of creating feature-length productions and video games
with 360-degree perspectives for VR audiences, once
the viewing apparatus reaches a critical mass of owners.
Whether the VR demand achieves enough volume to
interest manufacturers in developing home theater
systems and applications remains to be seen, and VR
outside of headsets or smartphone screens is not likely to
emerge for a while. However, for some people, 3D video
is still an intriguing form of entertainment.
Blu-ray Disc players continue to bring the movies
home: Though sales have slowed after achieving a high
household penetration rate, just as the popularity of
video streaming use approaches near ubiquity, Blu-ray
Disc players remain a popular tool for watching up
to Full HD 1080p video content in the best available
picture and sound quality.
Though unit shipments of 4K Ultra HD Blu-ray
players increased by 6% in 2019, larger reductions in
unit sales of DVD players resulted in a 6% decline in
unit shipments for total video components from 2018
to 2019, according to CTA. The association forecasts a
13% revenue decline in total DVD player revenue this
year, down to $77 million in 2019 with year-over-year
decreases through 2023. The physical disc category
has been impacted by streaming media content, limited
4K content and added streaming features in newer
television models.
According to CTA, unit shipments of standard Blu-ray
Disc players will decline by an estimated 4% in 2019
to 3.18 million, from 3.3 million in 2018, while total
sales of standard DVD players will drop to 2.9 million
units, as a lower average factory unit price (just $27 in
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gamut, which flat-panel sets with some projectors planned
to arrive in the U.S. in 2020 that are expected to get
close to achieving.

2019) and cheaper discs kept the format from oblivion.
The average factory selling price for a Blu-ray player is
forecast by CTA to drop to $63 in 2019.
Ultra HD Blu-ray players deliver full 4K promise:
In 2016, the first Ultra HD Blu-ray players hit the
U.S. market bringing movies and documentaries
with full 3840x2160 resolution splendor plus the
noticeable benefits of HDR, a wide color gamut of
up to Rec.2020 and up to 60 fps frame rates. What’s
more, because the disc-based format affords a bit rate
exceeding 100 Mbps, images are even sharper, clearer
and more colorful than streamed video constrained by
limited bandwidth.
Despite a decline in total sales of other disc-formats,
Ultra HD Blu-ray is providing perhaps the last bastion
of hope for physical media. As of December 2018, there
were 29 4K UHD BD player models in the global market
and 11 4K UHD recorder/player models sold in markets
outside the U.S. for a total of 40 models, according to
the BDA. Standalone global 4K Ultra HD Blu-ray player
shipments for 2018 were estimated to have grown 44%,
and another 30% growth rate is anticipated for 2019,
according to Futuresource data cited by the Blu-ray
Disc Association (BDA). Meanwhile, 15% of all Bluray players shipped worldwide in 2018 were expected
to be Ultra HD Blu-ray, with 25% projected in 2019
(excluding Xbox One sales), according to the BDA.
According to the BDA, the worldwide installed base
of 4K Ultra HD Blu-ray players reached 4.5 million in
2018 and is forecast to rise to 7.4 million in 2019.
Ultra HD Blu-ray title releases pick up: According to
the BDA, unit shipments of Ultra HD Blu-ray software
increased to 14.4 million units worldwide in 2018. This
was supported by an expanding library of movie and TV
program titles, which almost doubled to over 430. With
the addition of Disney in 2017, the Ultra HD Blu-ray
format now enjoys support from virtually every major
Hollywood studio.
Ultra HD Blu-ray supports multiple HDR profiles:
The BDA added support for two additional voluntary
“premium” HDR profiles — HDR10+ and Technicolor
HDR by Technicolor and Philips. These two profiles
were added to the previously covered Dolby Vision
premium HDR profile and the HDR10 mandatory HDR
profile. To simplify consumer use, if a premium HDR
technology is present in either the disc player or display,
but not both, the player will automatically default to the
mandatory HDR10 format.
Ultra HD content ramps up: When the first Ultra HD
projectors and TVs launched, few options existed to

watch movies or television programming in native 4K
resolution. That’s changed, with the emergence of 4K
movie download and streaming services. Major cable
services like Comcast and both satellite TV providers
also have started delivering 4K Ultra HD programs,
some with HDR10 or HLG-flavored HDR.
The most accessible way of getting a 4K Ultra HD
program is from one of the major streaming services.
Netflix, Amazon, Vudu, FandangoNOW, YouTube,
Ultraflix4K, Google Play Movies, Hulu and Sony’s Ultra
offer movies and TV programs in 4K. Many also include
HDR10, Dolby Vision or both HDR profiles. A few, like
Amazon, will also offer HDR10+.
Popular 4K Ultra Streaming and Download Sites:
• Netflix: The service has 4K UHD streaming with a
robust list of titles carrying HDR10 and/or Dolby
Vision HDR. Almost every recent Netflix-produced
franchise is available in 4K, and many in HDR.
• Amazon: Through its Amazon Instant Video
service, subscribers with Amazon “Prime” annual
memberships get access to a range of 4K UHD movies
and original programs, including many with HDR10,
Dolby Vision and soon HDR10+ support. Most of
Amazon’s “Prime Library” including most of its
original series are available in 4K and many include
HDR10 with some getting Dolby Vision. In 2017, the
company said its entire Prime Library would also be
available with HDR10+ HDR.
• Vudu: Walmart’s on-demand video service streams
standard and high-def (called HDX) movies and
television programs. The service was the first to
offer 4K Ultra HD content with Dolby Vision HDR
support. Today it has an extensive assortment of new
box office releases in 4K and HDR, with many offered
with exclusivity windows. Vudu started offering
Dolby Vision HDR exclusively with some 4K titles
but expanded that to include HDR10 in 2017. Vudu
is part of the Movies Anywhere digital ticket program,
which offer free digital copies of movies for the
purchase of select 4K Ultra HD Blu-ray Discs.
• YouTube: YouTube offers a huge library of usercreated videos in 4K resolution and has started
offering an HDR channel as well. Content is free and
tends to be well-produced and includes a lot of nature
footage and documentaries.
• UltraFlix4K: The service has a library of 4K Ultra
HD streaming content comprised largely of 4K
nature documentaries, concert videos and movies for
free-view, purchase or in 48-hour rental windows
running about $10. The service is available on
many leading 4K TV brands and Ultra HD-ready
media adapters.
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New Waves in Surround Sound
Surround sound technology is keeping pace with advances
in video technology.
Surround sound debuted in the 1980s, delivered
initially by the matrixed Dolby Pro Logic format on
prerecorded VHS Hi-Fi tapes and laserdiscs. Then, in
the 1990s, two 5.1-channel digital surround formats —
Dolby Digital 5.1 and DTS Digital Surround — debuted.
They deliver five discrete (fully independent) channels
of full-range (20Hz-20 kHz) audio. A separate lowfrequency-effects channel (the 0.1 in 5.1) delivers the
deepest bass, often to a separate subwoofer.
With the 2006 launch of the high-definition Blu-ray
format, Blu-ray Discs made room for higher resolution,
wider bandwidth surround sound formats. They include
Dolby TrueHD, DTS-HD Master, and uncompressed

64

Digital America 2019

PCM (pulse code modulation), all in discrete 5.1-, 6.1and 7.1-channel variations.
Object-based surround: Surround sound took
another leap in 2014 with the launch of the first
audio/video receivers (AVRs) with object-based
surround decoding. Object-based decoding is now
widespread in AVRs, AVPs (audio/video preamplifierprocessors) and soundbars.
With the Dolby Atmos and DTS:X object-based
surround formats, individual sounds can be placed
anywhere in three-dimensional space in more places
in your living room than previous generation channelbased surround formats. Sounds flow all around,
creating a natural and enveloping experience reflecting
the artist’s intent. Individual sounds pan more seamlessly
around listeners.
The magic starts in the studio, where sound engineers
mix soundtracks based on where a particular sound
exists in space, not on the location of the speakers
that will reproduce it. Each sound is treated as an
individual “object” to which the author attaches specific
X, Y, and Z coordinates (metadata), which describes
a sound’s location in 3D space at a specific time. The
metadata changes every millisecond to move a sound
seamlessly around a room.
What’s needed: To maximize the impact of object-based
surround, you’ll need a component-based surround
system consisting of an AVR or AVP equipped with
Dolby Atmos and DTS:X decoders. You’ll also need
separate front, surround and height-effects speakers, and
if you opt for an AVP, one or more outboard amplifiers.
These systems also feature surround up-mixing to
deliver some measure of the height-effects experience
from soundtracks that lack object-based metadata.
For less clutter and a lower level of performance, some
soundbars reproduce object-based surround, thanks to
built-in Atmos and DTS:X decoders, embedded height
speakers and embedded surround speakers. Some
Atmos/DTS:X soundbars come with wireless surround
speakers to enhance surround effects localization.
Other soundbars lack object-based decoding and
built-in height and surround speakers but use postprocessing technologies such as DTS:X or proprietary
DSP technologies to approach the immersiveness of
object-based soundtracks, even from soundtracks
lacking object-based metadata.
For your video source, a standard Blu-ray player, a 4K
Ultra HD Blu-ray player, or a streaming-media device
that supports object-based surround is needed.
Nearly 500 Blu-ray and 4K Blu-ray titles are available
with Atmos soundtracks, website Nextgenhometheater.
com found. That number includes multiple versions of
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• Hulu: Hulu offers a selection of titles in 4K
Ultra HD, including original TV shows like The
Handmaid’s Tale, Catch-22 and Castle Rock,
according to Techcrunch. The 4K titles were
initially available to Hulu subscribers who have
Microsoft’s Xbox One S and Sony PlayStation 4
Pro consoles. Hulu requires a minimum internet
connection of 13 megabits per second to stream
4K content to a display capable of supporting
3840x2160 resolution.
• Ultra 4K Movies and Video: Sony’s newer 4K UHD
streaming service offers movies for purchase only,
at an average price of $30. The service is available
on Sony 4K Ultra HD TVs running the Android TV
system and on the PlayStation 4 Pro console. Many
titles available through Ultra support HDR.
• FandangoNOW: The new name for the M-Go
VOD service, which launched a 4K app and
library exclusively on select Samsung UHD TVs
in November of 2014. The streaming service is
also supported by LG TVs, Roku devices and
Vidity-download storage devices. FandangoNOW
has popular movies in 4K Ultra HD for rent or
purchase, as well as some lesser-known fare.
• Google Play Movies: Google offers 4K and HDR
movies, including some big box office hits, for
purchase. It can be accessed by Chromecast devices
and some Android TV-based 4K Ultra HDTV sets.

the same movie on separate 4K, HD and
3D HD discs. Almost 120 DTS:X titles are
also available.
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Speaker setup: In a Dolby Atmos home
theater built around an AVR or AVP, multiple
speakers are needed to set up in such
configurations as 5.1.2, 5.1.4, 7.1.2, 7.1.4,
9.1.2, or 9.1.4.
The first number in each sequence refers
to the number of horizontal plane speakers
resting on the floor, stand or tabletops. The
second number refers to the number of
subwoofers (you can have more than one),
and the third refers to the number of speakers
dedicated to delivering height effects in the
vertical plane.
Height effects can be delivered in various
ways. In a 5.1.4 or 7.1.4 system, you could add four inceiling speakers to a traditional 5.1- or 7.1-speaker setup.
Each in-ceiling speaker would be driven by a dedicated
amplifier channel in an AVR. Instead of in-ceiling
speakers, you could also opt for two front left-right
speakers and two surround speakers, each incorporating
a built-in top-mount height speaker. The height speakers
are angled up to reflect sound off the ceiling, so the
sounds seem to be coming from above.
Another option is buying two or more height-speaker
“modules,” which are placed on top of existing floorstanding and bookshelf speakers or on a nearby surface.
DTS:X enables more flexible speaker placement, but you
can use an Atmos layout to deliver excellent DTS:X results.
Object-based surround realism can be taken to higher
levels with the addition of more speakers in massive home
theaters. Dolby Atmos for the home supports up to 34
speakers in configurations such as 24.1.10. At least one
AVP supports 34-channel Atmos decoding. DTS:X maxes
out at 11.1 channels (7.1.4) for the home.
IMAX Enhanced sound: The latest advance in surround
sound is part of the new IMAX Enhanced certification
and licensing program. Under the program, the
performance of high-end TVs, video projectors, audio
products and digitally remastered 4K UHD content is
certified as meeting rigorous performance standards
that enable them to better replicate the audio and video
experience of an IMAX cinema.
IMAX Enhanced soundtracks feature a DTS:X
surround sound variant that can be decoded by
IMAX-certified AVRs or AVPs. The variant adds a
phantom center-height channel to the soundtrack
mix. Certified audio components decode the extra
channel for playback through a “phantom” speaker,
which delivers the center-height information through a

combination of your existing height speakers and your
existing center-channel speaker. IMAX Enhanced audio
components also handle the extreme bass demands of
IMAX soundtracks.
The IMAX program extends beyond audio and
includes video. IMAX Enhanced content, whether
streamed over the internet or delivered by 4K Blu-ray
Disc, undergoes IMAX-proprietary post-production
processing to improve picture quality on premium TVs,
which would otherwise reveal more native artifacts in
the images captured by advanced IMAX movie cameras.
In addition, IMAX Enhanced home-entertainment titles
originally shot with IMAX cameras feature an expanded
aspect ratio similar to an IMAX cinema’s screen,
eliminating black bars across the bottom and top of 16:9
TVs and filling that space with more pixels.
Less is more: It is not necessary to fill a room with
speakers. One solution is DTS’s Virtual:X postprocessing technology. Virtual:X delivers what the
company calls a compelling immersive height experience
through traditional 5.1-channel speaker systems and
through soundbars with 2.1 speaker channels.
Virtual:X is now in soundbars from at least three
companies in lower-priced soundbars that lack
embedded height and surround speakers. Virtual:X
works its magic on stereo and multichannel soundtracks.
Some companies use their own proprietary processing
to create virtual height and surround effects through
their soundbars.
For its part, new Dolby Atmos Height Virtualizer
technology simulates the output of height and surround
channels. The technology is slated to appear in select
AVRs from at least two brands.
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Soundbars:
An Accessible Audio
Option
For convenience- and décor-conscious consumers, soundbars are front and center.
Soundbars consist of a single horizontal speaker cabinet containing two or more speakers,
surround decoders, and virtual surround technologies of one sort or another to approximate
surround sound without setting up five or more separate speakers. Some come with wireless surround
speakers to deliver more powerful and localized surround effects.
The versatile home theater solution has posted annual unit and dollar sales gains since 2008, when CTA began
reporting soundbar sales. In 2019, U.S. factory-level soundbar sales are expected to rise 11% to $1.49 billion on
a forecast 8% unit sales gain, reaching 8.39 million units, CTA statistics show. By January 2019, the household
penetration rate of soundbars reached 30%, up from the previous January’s 23% and January 2012’s 8%, a
CTA study found.
Digital assistant-equipped soundbars are becoming so popular that CTA expects shipments to approach one
million units in 2019. This year, at least seven companies also plan to offer smart soundbars at prices starting
as low as $249.

Factory-Level Soundbar Sales
Price/feature ranges: Soundbars are available at
a range of price points starting at around $24, but
many high-performance models cost $1,000 or
more. Soundbars from at least two brands featured
the built-in Android TV operating system, turning
any TV into a smart TV that displays content from AV
streaming services and other apps.
Soundbars that integrate with Wi-Fi-based wireless
multiroom audio systems also sweeten the value
proposition, and their selection is growing. They
were available in early 2019 from almost two dozen
companies at prices starting at around $179.

Atmos TVs: More TVs are also coming with Atmos
decoding to deliver an immersive audio experience
without Atmos-enabled soundbars or AVRs. At least
nine TV brands available globally in 2019 will feature
Atmos decoding and use digital signal processing
(DSP) or multiple embedded speakers to deliver Atmos
effects from Atmos soundtracks streamed through
the TVs’ embedded video-streaming apps, from
outboard streaming-media players or from connected
Blu-ray players.
Over-air TV sources: Other sources of object-based
surround will soon include local pay TV providers and
local over-the-air TV stations in the U.S. For over-theair TV stations, object-based surround is an option
baked into the next-generation ATSC 3.0 DTV standard.

66

Digital America 2019

(units in millions, dollars in billions)
Units

% Change

Dollars

% Change

2018

7.79

2019

8.39

8%

1.49

11%

2020

8.97

7

1.61

8

2021

9.48

6

1.71

6

2022

9.96

5

1.81

6

$1.34

Source: CTA Market Research

Stations nationwide have already begun testing ATSC
3.0 broadcasts in anticipation that ATSC 3.0-enabled
TV sets will be available in 2020.
For its part, pay TV provider Comcast has already
delivered select 2018 Winter Olympic events on-demand
in Atmos and 4K HDR.
Third way: Another advanced surround sound format,
Auro-3D, is channel, rather than object-based.
Developed by Auro Technologies, Auro-3D delivers
height effects through multiple height-channel speakers
on the wall and an overhead speaker on the ceiling.

Choosing Surround System Options
For demanding enthusiasts, a component-based
audio system is the best choice to achieve the greatest

Soundbars Revenue

U.S. Sales to Dealers ($ billions)

Revenue ($ millions/billions)

2

1.8

1.61
1.6

1.49

1.4

1.33
1.2

1

2018

2019e

2020p
Year

Source: CTA Market Research

sonic impact and realism. Nonetheless, other options
are available for people who live on a budget, shun
complexity or simply don’t have the space to spread five
or more speakers around the room.
Component-based systems are usually built around a
component AVR, which drives multiple separately purchased
floor-standing or bookshelf speakers. For the convenienceminded, home theater-in-a-box (HTiB) systems package all
the audio equipment needed — including five or more main
speakers and a subwoofer — into one purchase.
What components offer: Among home theater options,
a component-based surround system delivers ultimate
performance, offering higher output, louder and deeper
bass, greater sonic accuracy, wider dynamic range and
greater depth and localization of individual sound effects.
In a typical component system, an AVR packs an AM/
FM tuner, five or more amplifier channels, and surround
decoders into a single chassis. Most also come with
Bluetooth to stream music from Bluetooth-connected
mobile devices. Most AVRs also feature Wi-Fi to directly
access cloud-based music services and potentially deliver
higher quality sound than a Bluetooth stream. Many
AVRs also connect to wireless multiroom audio systems
that distribute music wirelessly to audio components and
powered speakers throughout the house.
Taking performance and price up another notch,
systems built around AV preamp-processors (AVPs)
connect to a multichannel amplifier or multiple outboard
two-channel amplifiers to drive multiple separately
purchased speakers.

HTiB heave-ho: HTiBs lost
the popularity contest long
ago with the proliferation of
soundbars and the decline of
physical DVD and Blu-ray
1.81
media, which most HTiBs play
1.71
through built-in disc players.
Major suppliers haven’t
introduced new HTiBs in a
few years, but the product
isn’t completely dead yet. CTA
forecasts factory-level HTiB
sales of $87 million in 2019,
down from their 2003 peak
of $961 million.
Most HTiBs come with
2021p
2022p
a DVD or Blu-ray player
integrated into a shelf-top
component that incorporates
an AM/FM tuner, surround
decoders, and amplification.
Models with integrated DVD player started at around
$80 on sale from lesser-known brands in early
2019. A handful of high-performance systems range
up to $4,000, though without integrated DVD or
Blu-ray player.

Component Audio Evolution
The modern hi-fi industry traces its roots back to the
1950s when music enthusiasts played their favorite tunes
in mono and stereo through component FM tuners,
record players, amplifiers, stereo receivers and a pair of
huge room-dominating speakers.
Before that, hobbyists cobbled together their own hi-fi
systems from commercial gear purchased from dealers of
movie theater and broadcast equipment. Hobbyists were
unsatisfied with the fidelity of consoles, which integrated
a turntable, radio and mono speaker.
More than 60 years later, component-based audio
systems have evolved into high-performance surround
sound systems that are crucial to the enjoyment
of movies in a home theater. Audio components
incorporate ever-advancing surround sound technologies
to create the illusion of being in the center of the action.
They’ve come to incorporate artificial intelligence (AI),
voice control, wireless distribution of music throughout
the house, and wide-bandwidth wireless technology
to cut the cord to separate speakers in a home theater
room. And the speakers don’t have to be nearly as big
as they were in the 1950s to deliver big sound to go
with a big picture.
For demanding consumers who want the best hometheater performance, components are still the way to go,
and demand continues to rise, though modestly.
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Video Components, U.S. Shipment Revenue
Sales to Dealers ($ millions)

2018 2019e 2020p 2021p 2022p
Total DVD Players

$89

$77

$68

$60

$52

Blu-ray Players

222

202

180

159

141

4K Ultra HD
Blu-ray Players

98

97

99

102

110

409

376

347

321

303

(excludes Blu-ray)

TOTAL Video
Components

Source: CTA Market Research

Video Components, U.S. Unit Sales
Sales to Dealers (thousands)

2018 2019e 2020p 2021p 2022p
Total DVD Players

3,227

2,905

2,640

2,412

2,188

Blu-ray Players

3,317

3,179

2,924

2,699

2,480

4K Ultra HD
Blu-ray Players

559

593

624

661

721

7,103

6,676

6,188

5,771

5,389

(excludes Blu-ray)

TOTAL Video
Components

Source: CTA Market Research

What you need: Traditional audio components
include full-size 17-inch-wide AV receivers (AVRs), AV
preamplifier/surround processors (AVPs), and separate
multichannel amplifiers along with floor standing and
bookshelf speakers, on-wall speakers, and custominstalled in-ceiling and in-wall speakers. Components
designed strictly for music listening include CD and Super
Audio CD players, dedicated music servers, two-channel
amplifiers, and two-channel integrated amplifiers.
Amplified soundbars are also defined by CTA
as components, though they certainly break the
component audio mold.
Factory-level component audio sales (excluding wireless
multiroom speakers but including soundbars) will rise a
modest 8% in 2019 to a factory-level $2.48 billion, CTA
statistics show.
AVRs pressured: The staple of the component business is
the AVR and separate speakers, and unit and dollar sales
of these products combined rose modestly in 2018, CTA
said. In 2019, receiver sales are forecast to grow 1%
to $447 million.
Receiver sales are holding up despite relentless
pressure from soundbars, whose performance
has risen and increasingly incorporate such AVR
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features as advanced surround sound decoding and
HDMI switching.
Wi-Fi-equipped tabletop music-streaming speakers,
many with high-performance specs in diminutive
packages, has also satisfied the music-listening demands
of many music enthusiasts.
Despite consumers’ growing preference for
convenience over performance, AVRs and separate
speakers are not fading slowly into the night. Thanks to
4K TV performance and growing demand for big-screen
TVs, premium customers are streaming back into the TV
market, and they tend to upgrade the performance of
their home theater’s audio system to match.
AVRs are also getting a lift from consumers who
need to upgrade older component-based surround
systems with the latest surround technologies, cloudbased music-streaming capabilities, and wireless
multiroom audio.
Video connectivity: Continuing AVR demand is also
due to consumers upgrading older AVRs to models
equipped with the latest digital HDMI (High Definition
Multimedia Interface) AV inputs and outputs. These
AVRs connect to the HDMI outputs of 4K TVs, 4K
Blu-ray players and 4K-capable OTT media streamers to
pass through video to an HDMI-connected TV.
AVRs with newer HDMI connections pass through
more high-dynamic range (HDR) video formats to
4K TVs and the widest-bandwidth surround sound.
Consumers also need HDMI connections with Highbandwidth Digital Content Protection (HDCP) 2.2 copycontrol technology to pass through copy-protected 4K
content to 4K TVs.
In taking over HDMI switching responsibilities from
the TV, a video-switching AVR makes cosmetic and
installation sense — particularly for wall-mounted
TVs — because it reduces the number of HDMI cables
running to the TV to only one. HDMI switching in
AVRs also enables the AVR and connected video sources
to be placed farther away from a TV in an out-ofthe-way place, particularly if a TV will be mounted
over a fireplace.
The need for HDMI switching in AVRs could be
eliminated in the future with the 2019 introduction of
select TVs with the latest HDMI 2.1 inputs and outputs.
These TVs will be able to pass through the widestbandwidth surround formats (Dolby True HD and
DTS-HD Master) from a connected Blu-ray player to an
AVR, not just more bandwidth-constricted formats such
as Dolby Digital.
Nonetheless, HDMI-switching AVRs (and soundbars)
will persevere because they are the best way for
many consumers to connect a multiplicity of HDMIconnected video sources.

Surround upgrades: The launch of immersive surround
sound formats is also encouraging consumers to replace
older AVRs with models that feature Dolby Atmos,
DTS:X and Auro-3D surround decoders. The new
formats also encourage purchases of in-ceiling speakers,
dedicated height-channel speakers, and floor-standing and
bookshelf speakers with integrated height-channel drivers.
Almost all AVR brands on a global basis support
one or more immersive surround technologies, said
Futuresource Consulting. In the U.S., at least 12 brands
in early 2019 offered AVRs with immersive surround
decoding. Multiple brands also offered AVPs with
the technology.
At least one AVR supports up to 13.2 channels of
object-based audio, while some AVPs deliver 9.1.6
channels and at least one AVP delivers 24.1.10 channels.
Artificial intelligence: In 2018, AI appeared for the first
time in AVRs from one brand and will likely spread to
more brands. AI-equipped AVRs automatically tailor
audio performance to individual scenes in real time. By
analyzing a scene’s audio characteristics — such as the
amount of dialog and sound effects — these AVRs make
dialogue more intelligible in noisy scenes, ensure softly
spoken dialog and faint background sounds can be heard,
and maximize surround sound impact during scenes with
big sound effects.
Wireless home theater: Wireless WiSA technology has
regained momentum and promises to simplify the setup
of high-performance component-based home theaters.
WiSA stands for Wireless Speaker and Audio, a standard
overseen by the WiSA Association.
When built into a TV, WiSA eliminates the need for
AVRs, AVPs and long runs of speaker cable, delivering
wide-bandwidth surround sound to up to eight wirelessenabled amplified speakers with 24-bit resolution and a
sampling rate up to 96kHz.
Luxury brand Bang & Olufsen already offers step-up
4K TVs with built-in WiSA, and mass-market brand LG
planned early 2019 availability of the first WiSA-ready
TVs, which will accept one of two WiSA-enabled USB
adapters retailing at $79 and $149. The LG TVs transmit
5.1 surround sound from built-in streaming apps and
from TV-connected Blu-ray players and media streamers
to WiSA-certified home theater speakers. The potential
exists for WiSA-ready TVs in the future to transmit 7.1
audio and Dolby Atmos, WiSA said. The Bang & Olufsen
TVs support 7.1-channel surround.
WiSA-ready sources also include PCs and all Microsoft
Xbox One, Xbox One S and Xbox One X game consoles,
the association said.
WiSA-certified speakers are now available from at least
six companies at prices down to $999 for a 5.1 speaker

system, with several more brands launching WiSA
speakers later in the year.
Component price range: For consumers open to wired
surround systems, surround decoding AVRs range in price
from around $199 to a suggested $6,200. AVPs range in
price from $549 to $32,000.
AVRs that decode object-based surround formats will
be available in 2019 at prices starting as low as $349 up
to $6,200. And AVPs that decode object-based surround
formats started at a suggested $2,199 and ranged up to
$32,000 at the beginning of the year.
All told, 18 brands now offer either AVRs or AVPs with
object-based surround decoding, Dolby Labs said.
For component-audio suppliers, the goal is to
deliver high-performance surround sound at a range of
price points.

Acronyms
AI
AVPs
AVRs
BDA
CRT
DLP
DCI
DEG
DMD
DSP
DTV
EOTF
HDMI
HDR
HDTVs
HFR
HTiB
LCD TVs
LED
LCoS
OLED
OTT
SDR
sVOD
TRP
PCM
PQ
UHD
UHDA
VOD
WCG
WiSA

Artificial Intelligence
Audio/Video Preamplifier-Processors
Audio/Video Receivers
Blu-ray Disc Association
Cathode Ray Tube
Digital Light Projection
Digital Cinema Initiative
Digital Entertainment Group
Digital Micromirror Device
Digital signal Processing
Digital TV
Electro-Optical Transfer Function
High Definition Multimedia Interface
High Dynamic Range
High Definition Televisions
High Frame Rate
Home-Theater-in-a-Box
Liquid-Crystal-Display Televisions
Light-emitting Diode
Liquid Crystal on Silicon
Organic light-emitting Diode
Over-the-Top
Standard Dynamic Range
Subscription Video-on-Demand
Tip & Roll Pixel
Pulse Code Modulation
Perceptual Quantizer
Ultra High Definition
Ultra High Definition Alliance
Video on Demand
Wide Color Gamut
The Wireless Speaker and Audio 		
Association
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SMART HOME
Top Trends
• Connected home products will hit 28.6 million units sold

this year, compared to 2018’s 24 million, according to the
U.S. Consumer Technology Sales & Forecasts (July 2019).
• Thanks to their affordable price and flexible usability,

smart speakers are the most popular and fastest growing
smart home-related device, according to CTA research.
They nearly doubled in in ownership, going from 16% in
2018 to 31% in 2019.
• Smart light bulbs are predicted to be the second most

popular device in 2019, with 19% — 21.61 million — of
households planning to buy them, and 64% of buyers being
first-timers. Other popular smart devices include smart
doorbells, security cameras, thermostats and door locks.
• A smart version of just about every home appliance is

starting to be made, whether it’s an oven, coffee machine,
microwave or blender. According to CTA’s forecast, one in
10 households plan to purchase a smart appliance in 2019,
totaling 12.01 million homes.
• IoT security is a top concern for companies and users as

network size and the amount of personal data transmitted
increases.
• One of the next steps for the smart home market is to

connect homes to cars, as well as bring voice assistance
technology to vehicles.
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D

uring a time of worldwide technological change,
our homes have seen many welcome changes.
Thanks to recent advances in wireless tech, voice
assistance and artificial intelligence (AI), U.S. consumers
are embracing smart home technology — the plethora
of devices that use connectivity and automation to
personalize user’s appliances and products.
Today, almost every major tech company has
incorporated smart technology into their products, whether
it is a thermostat that connects to your phone, a fridge
with a screen connected to the internet or a window blind
that opens when you first wake up. The industry refers to
connected products as the “Internet of Things,” or IoT.
Consumers have embraced the simplification, security
and comfort that smart speakers, appliances and digital
assistants can bring to their homes. Thanks to recent
advances in technology, voice assistance and automation,
users can personalize these devices to their well-being
by controlling appliances remotely or running them
automatically. Smart home devices can also communicate
and sync with other smart devices, encouraging users to
buy a plethora of devices for each room in their house.

“Voice technologies have grown and gone beyond the
early adopters and the mainstreaming, and have done this
in a very short time,” Kathy Sheehan, EVP, Consumer
Life executive vice president at GfK, said during the
CES 2019 presentation, Living the Smart Life: The
Evolution of Today’s Consumer. “And the United States
is one of the markets that is leading this, but this is not
a U.S.-driven phenomenon. We see this as something
that is mainstreaming globally in both developed and
developing countries.”
The popularity of smart home products has directly
translated into sales. Smart home devices have become
the fifth largest market in consumer technology, behind
heavy-hitting mainstays like mobile, video, audio and
computing. These numbers are only expected to go
up. CTA predicts unit sales of total connected home
products to hit 28.6 million this year, compared to
2018’s 24 million, according to the U.S. Consumer
Technology Sales & Forecasts. Meanwhile, smart
home products will generate $4.5 billion in revenue for
2019, a 16% increase from 2018’s $3.9 billion. CTA
predicts smart home tech will reach $5.1 billion in 2020,

Smart Home Technology Product Ownership
Smart Home Technology
Product

% of U.S. Households (HH)
2014

2015

2016

2017

2018

2019e

Number of
Owner HHs

Installed
Unit Base*

Avg. Units
per Owner
HH

#(Millions)

#(Millions)

2019e 2018

—

—

—

8%**

16%

31%

37.2

70.7

1.9

1.5

Smart speaker without a
display

—

—

—

—

—

27%

32.4

48.6

1.5

—

Smart speaker with a
display

—

—

—

—

—

12%

14.4

21.6

1.5

—

Smart appliances

—

—

—

—

—

17%

20.4

40.8

2.0

—

Smart light bulbs

—

—

—

—

—

14%

16.8

50.4

3.0

—

Smart thermostat

3%

5%

6%

8%

9%

13%

15.6

21.9

1.4

1.2

Smart home security camera

—

—

—

14%**

16%

13%

15.6

28.1

1.8

2.1

Robotic vacuum

—

—

—

—

—

13%

15.6

18.7

1.2

—

Smart doorbell

—

—

—

—

—

12%

14.4

18.7

1.3

—

Smart plug

—

—

—

—

—

9%

10.8

20.5

1.9

—

Smart home hub

—

—

—

—

—

8%

9.6

14.4

1.5

—

Smart door lock

—

—

—

—

—

7%

8.4

14.3

1.7

—

Smart speaker (any)

Base: U.S. adults (n=2,608)

2019 U.S. HH ownership

*Installed base is an estimate of the number of units owned in the United States (installed base = number of HHs owning product x
average number of units owned per owner HH)
**Life to-date (LDT) unit sales based on CTA, Consumer Technology Sales & Forecasts, January 2017. CTA estimate of HH penetration rate estimate =
cumulative units sales to date / total U.S. HHs (119 million) (Note: This equates to a maximum possible penetration rate and assumes one device per HH.)
For smart home security camera, self-reported data may include products such as security system or home monitoring system installed by professional
or DIY kits or baby monitors.

These are not included in calculating the CTA estimate for smart home security cameras.
Source: CTA Market Research
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Combined HH Penetration

31%

Smart Speaker
Type

+15 pp. from 2018

1.9

Avg. Units/
Owner HH

HH
Ownership

Installed
Unit Base*

Without a display

27%

49 M

With a display

12%

22 M

71 M

Installed Unit
Base*

20%
HH Purchase Intent in
the Next 12 Months

Base: U.S. adults (n=2,608)

*Installed base is an estimate of the number of units owned in the United States (installed base = number of HHs owning product x average number of
units owned per owner HH)

Source: CTA Market Research

a 13% increase, then $5.6 billion in 2021 and $5.9
billion in 2022.
It is now safe to say that smart home technology
is commonplace among American homes and the
mainstream consciousness. This is largely thanks to the
widespread ownership of smart speakers, such as Amazon
Echo and Google Home, which act as digital hubs
that can control other smart appliances or apps. Their
success has taught consumers how smart homes function,
illustrating the benefits of the technology’s always-on
nature and connectivity. CTA measures wireless speaker
sales separately from connected home products, but
speakers still outsell the entire connected home market.
U.S. sales of smart speakers to dealers are expected to
reach 35.24 million units this year, a 1% increase from
2018’s 34.89 million.
For those looking to invest or start developing a smart
home, now is a great time to start. Not only is there a
great selection of smart devices already available for your
home, but the options and quality of these products are
at an all-time high. And as the smart home’s future looks
more and more optimistic, analysts are predicting the
market to do better and better.
• CTA’s U.S. Consumer Technology Sales & Forecasts
study concludes that smart home technologies are
here to stay. Smart speakers are the most popular
smart home-related product and are expected to
ship 35.24 million units in 2019. Among other
high sellers: IP/Wi-Fi cameras will ship 9.8 million
units, smart home security and monitoring systems
will ship 4.64 million, and smart doorbells will
ship 4.32 million.

• One in four U.S. consumers have access to a smart
speaker, according to Voicebot’s Smart Speaker
Consumer Adoption Report (March 2019).
That equals 47.3 million adults with a smart
speaker. Of those owners, over roughly half said
they use it daily.
• The MarketsandMarkets report, Smart Home
Market by Product and Geography — Global
Forecast to 2024 predicts the smart home market
to be worth $151.4 billion by 2023, growing at a
compound annual growth rate of 12.02%. In 2018,
the market was worth $76.6 billion.
• The number of worldwide internet-connected
devices continues to rise exponentially. According to
Statistica, there will be 26.7 billion installed devices
in 2019, compared to 2018’s 23.1 billion. By 2025,
Statistica predict a fivefold increase, with 75.4 billion
connected devices.

A Voice-Activated Life:
How Smart Homes Work
Imagine this: you come home from a long, hard day at
work. While you were stuck in traffic thirty minutes
ago, you used your phone to set the thermostat to a
comfortable 70 degrees, raise your blinds and even brew
a pot of coffee. This is the dream of a complete smart
home: As soon as your car rolls into your garage, your
house is ready to react to you. If set up to the apex
of its ability, smart homes provide a living experience
reminiscent of sci-fi utopias, where every device knows
exactly what you’d like and can deliver exactly when
you’d want it.
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Meanwhile, your smart home is taking care of other
tasks you probably don’t want to do after work. Its
ability to automate tasks can extend to most appliances
that can connect to the internet or your phone, allowing
your house to run efficiently without needing constant
attention. For example, your smart refrigerator will tell
you what food you should eat before it expires, while
your washing machine sends you a text saying when it’s
time to switch your clothes to the dryer.
Now it’s finally time to sit down and relax. Thanks
to your smart TV, you can control your TV with your
phone, while streaming Netflix, Hulu or HBO GO
directly through your home theater. Or just stream music
or YouTube videos. Meanwhile, you can also ask your
smart speaker to read you the news or the audiobook you
were listening to in the car. And when you’re ready for
bed, simply ask the speaker to turn off the lights and set
an alarm to wake you up tomorrow.
While the level of ease and simplicity can improve
the daily lives of anyone, people with disabilities
have particularly praised the technology for making
new technology accessible for all. Thanks to smart
home technology’s dependence on voice control and
automation, the tech is perfect for those who may have
difficulty moving around their house, getting up to reach
a light switch or those with mental disabilities that make
reading harder than normal.

Smart Speakers: The Voice of America
The key to the smart home dream is a tiny speaker called
a smart speaker. Many consumers already have this in the
corner of their kitchen table, on their nightstand or front
and center in the living room. Meant to be central hub of
a smart home, these speakers are equipped with Amazon
Alexa, Google Assistant, Samsung’s Bixby or other digital
assistant software that let users control other connected
apps and devices through voice commands.

Connected Home Products, Revenue
2018 2019e 2020p 2021p 2022p
Revenue
($ Billions)
Year-Over-Year
Change (%)

3.90

4.52

5.10

5.60

5.94

16

13

10

6

3

Connected Home Products, Unit Sales to Dealers
2018 2019e 2020p 2021p 2022p
Unit Sales to
Dealers (Millions)
Year-Over-Year
Change (%)

24.01

28.62

33.05

37.21

40.70

19

15

13

9

7

Source: CTA Market Research
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For example, if Spotify is connected to your Echo, you
can ask it to play your favorite song, or if it’s connected
to your smart thermostat, you can ask it to turn the heat
down from another room. This product serves as a great
catalyst for consumers to get into smart home integration,
paving the way for the installation of additional lighting,
security and monitoring home products.
The world of smart speakers is also dealing with its
own business puzzle: while smart speaker ownership is
up, sales and revenue may have peaked. According to
CTA’s 21st Annual Consumer Technology Ownership and
Market Potential Study, smart speakers saw the largest
percentage increase in U.S. household penetration, nearly
doubling in ownership from 16% in 2018 to 31% in 2019.
Unfortunately for tech companies, the market predicted
to steadily shrink as hype shrinks and most consumers
become owners. According to CTA research, revenue
is predicted to go from $2.97 million in 2019 to $2.86
million 2020, according to CTA’s Sales and Forecasts.
As smart technology becomes more mainstream,
companies see smart speakers as gateways to sell future
products and software. Major companies offer cheaper,
smaller speaker options such as the Google Home Mini
and Amazon Echo Dot for $50 (both company’s larger,
standard option is roughly double). The lower cost of
entry also encourages consumers to buy multiple speakers
for different rooms, connecting the entire house. Many
companies also bundle the smart speakers with their
products and services, making them enticing extras for
consumers. For example, Google will often include a
Google Home Mini with a sale of its Pixel phone.
The smart speaker market is dominated by Amazon
and Google, who control 85% of the market in 2019,
according to Voicebot’s Smart Speaker Consumer
Adoption Report from January 2019. Amazon’s smart
speakers — the Echo and the smaller Echo Dot — have
had incredible success.
In total, there were over 100 million smart speakers
with Alexa sold in 2018, according to The Verge. That
year also marked the biggest holiday shopping weekend
ever for Echo devices, where the Echo Dot was the
number one selling device on Amazon globally, according
to the online retailer itself. In total, Amazon’s speakers
dominate 61% of the market, according to the Voicebot
report. Google’s speakers are the second most popular,
with about 24% of the market. Last year they had just
about 18% of the share, according to Voicebot, and as
its name becomes more ingrained in the market, expect
competition to continue getting closer.
The popularity of smart speakers with video displays
are also growing. According to CTA, wireless speakers
with displays will make $605 million in 2019, then
increase to $719 in 2020. Each major smart speaker
manufacturer offers a screened version of their product,

Shutterstock/Alexander Kirch

such as the JBL Link View, the Amazon Echo Show and
the Google Nest Hub. With a screen, watching videos or
making videocalls via digital assistants becomes as easy as
asking your device.
While Google and Amazon dominate the market, other
speaker options are hoping to break out. Most other
options tend to focus on sound quality, including Apple’s
HomePod, which includes a higher-quality speaker and
uses the Apple’s AI assistant, Siri, to control iOS apps
such as Apple News and Apple Music. After two years
of slow sales, Apple slashed the price in 2019 to $299,
hoping to improve its numbers. Samsung has also gotten
into the market with the Galaxy Home, which uses its
own digital assistant, Bixby, and offers surround sound.
The company Sonos also sells a couple of different
speakers, including the Sonos Beam, which functions as a
soundbar for smaller TVs that also has Alexa or Google
Assistant built in. There is also the Sonos: One which
offers top-tier sound quality rarely found in this market.
Other options include JBL Link 20, which is waterproof
and portable, the Riva Concert, which offers stereophonic
sound, as well as other options from Bose, Harman
and Polk Audio.

Smart Homes and
Cities Abound at CES
Homes are getting smarter and more
efficient, accelerated by smartphones and
tablets interacting with connected objects and
devices. From basic security monitoring to
smart appliances, lighting, window coverings,
irrigation, entertainment systems and more,
CES is the place to learn about the future of the
smart home technology, thanks to the Smart
Home Marketplace.
Also at CES, the Smart Cities Marketplace is
showing how the tech industry is using smart
home technology on a much bigger scale to
improve our cities. Discuss how smart cities
growth will influence policies, transportation,
cities and towns, our industry and our planet. See
innovative technology and hear from global leaders
in IoT, 5G connectivity, transportation and smart
automotive, energy and utilities, health and public
safety, artificial intelligence and data analytics.
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Smart Home Technology Products: Purchase Intent
Smart Home
Technology Product

HHs Planning to
Purchase in 2019
%

% of HH Buyers

# (Millions) Repeat
2019

20%

24.01

61%

39%

76%

Smart speaker without
a display

15%

18.01

56%

44%

—

Smart speaker with
a display

14%

16.81

35%

65%

—

Smart light bulbs

18%

21.61

36%

64%

—

Smart doorbell

17%

20.41

22%

78%

—

Smart home security
camera

14%

16.81

33%

67%

72%

Smart thermostat

12%

14.41

30%

70%

89%

Smart door lock

11%

13.21

21%

79%

—

Robotic vacuum

11%

13.21

31%

69%

—

Smart appliances

10%

12.01

54%

46%

—

Smart plug

10%

12.01

40%

60%

—

9%

10.81

27%

73%

—

Smart speaker (any)

Smart home hub
Base: U.S. adults (n=2,608)

* Assumes never owned or don’t know

Source: CTA Market Research

Connecting All Devices
Outside of smart speakers, the most popular devices
in this category are affordable upgrades to everyday
devices. “The next generation of smart home devices”
— light bulbs, doorbells, locks and more — “will
likely jump-start an upgrade cycle among consumers
driven by new features, connectivity and integration,”
according to CTA’s Technology Ownership and Market
Potential Study.
Already, televisions and audio systems have become
relativity “smart,” allowing users to access streaming sites
directly on their television or search the internet on these
devices. Furthermore, advances in Bluetooth technology
have contributed to the popularity of devices like the
Google Chromecast and Amazon’s Firestick, which let
you stream video from your phone onto a connected TV.
The following are the most popular smart home
technology products in 2019 measured by purchase
intent, according to CTA’s study:
Smart speakers: No surprise here, as the 20% of
households plan to buy one in 2019, according to CTA
research. Of those 24.01 million homes, 61% will be
buying one even though they already purchased one.

76

First Time* First Time*
2019e
2018

Digital America 2019

Compare this to last year,
where 76% bought a
speaker for the first time (in
2019, 39% of household
buyers are first-timers).
Smart light bulbs: These
high-tech light fixtures allow
users to turn on and off,
dim, set a schedule and even
change color via an app on
your phone. They are the
second most popular device,
with 19% — 21.61 million
— of households planning
to buy them, with 64% of
buyers being first-timers.
Companies including Philips,
GE, LIFX and Ikea all sell
individual smart bulbs for
$15 to $30, as well as full
kits that come with other
sensors and options.

Smart doorbells: 20.41
million homeowners are
looking to buy a smart
doorbell, a relatively new
device that uses a camera
to let users check on their
front porch via a phone or tablet whenever they would
like. Many also include a microphone, allowing users,
from anywhere they may be, to speak to whoever may
be at the door. While Nest and a few other companies
are in the market, the most popular version is the Ring
Video Doorbell for $99 — $159, depending on the
model. Consumers are attracted to the extra level of
security smart doorbells add — 79% of sales this year are
predicted to be first-time buyers.
Smart home security cameras: Similar to smart
doorbells, smart security systems use smart technology
to connect sensors and cameras to give users the
ability to monitor their house via their phone, tablet
or computer. Many of these security cameras come
with 24/7 live streaming, sound and motion alerts, easy
installation and night vision. Like smart light bulbs,
many companies sell kits around the cameras that
include extra sensors, additional cameras or a home hub.
Fourteen percent of households are planning to purchase
a smart home security camera in 2019, with 67% as first
timer buyers. Last year, 72% planned to buy a camera
for the first time.

Shutterstock/Mile Atanasov

The consumer technology market has found a way
to make just about any common home appliance
connect to the internet, whether it is a thermostat, door
lock, vacuum, water monitors or other. By doing so,
homeowners have more control over their living space
than ever before.
Smart thermometers, for one, are also becoming more
popular with 14.41 million homeowners planning to buy
one in 2019. Thermostats, such as the one sold by smart
home company Nest, are becoming more affordable and
common, and let you control the temperature of your
house from your phone or program it to warm or cool
depending on the time of day. For those who often forget
a key, a smart door lock lets you unlock your house with
your phone, and lets you give permission to others to
enter via an app. Eleven percent of homeowners look
forward to buying one in 2019. If they would like to
combine and manage all their smart home devices in one
place, smart home hubs help connect devices to each
other. While smart speakers can often be used as smart
home hubs, other devices, such as the Google Nest Hub,
Samsung’s SmartThings, the Wink Hub 2 or Apple’s
Homekit software can connect to more devices and
include options and programs to personalize automation
processes even more.

Smart Speaker Unit Sales to Dealers (millions)

Smart Speaker Shipment Revenues ($ billions)

Wireless Speakers that are smart speakers

Wireless Speakers that are smart speakers

2018

2019e

2020p

2021p

2022p

34.89

35.24

34.53

33.50

31.82

Percent
Change

1

-2

-3

-5

2019e

2020p

2021p

2022p

2.99

2.97

2.86

2.73

2.52

Percent
Change

-1

-4

-5

-8

Smart Speakers with Displays (%)

Smart Speakers with Displays (%)
2018

2018

2019e

2020p

2021p

2022p

4.39

5.137

6.37

6.69

6.96

Percent
Change

17

24

5

4

2018

2019e

2020p

2021p

2022p

.518

.605

.719

.721

.727

Percent
Change

17

19

0

1

Source: CTA Market Research

Source: CTA Market Research

Percentage of Wireless Speakers with Smart Assistants
U.S. Sales to Dealers

2018

2019e
54.4%

2020p
55.5%

57.2%
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As IoT technology becomes more and more understood
by typical homeowners, expect to see more niche smart
products become available. For those worrying about
water leaks, Streamlabs Smart Home Water Monitor
can send you a message on your phone if it detects
an abnormal amount of water usage. Nest also sells
a smart smoke and carbon dioxide, which lets you
tell the detector to expect some harmless smoke from
burning toast.

A Sensor For All: Smart Appliances
As consumers demand extra screens, connectivity
and control over their home devices, manufacturers
are responding by pushing the limits of traditional
appliances. Smart versions of typical home machines,
such as ovens, refrigerators and washing machines
have become more common place. According to CTA’s
study, one in ten households plan to purchase a smart
appliance in 2019 — totaling 12.01 million homes.

Uniting Smart Homes and
Smart Vehicles
With 500 million connected cars on roads worldwide by 2022,
according to ABI Research, automobile manufacturers are leaning in
and bringing the future of cars to the future of homes. At first, expect
digital assistants like Amazon Alexa and Google Assistant to come to
your vehicle, followed by various other forms of integration and voice
assistance. By connecting the sensors in your car with the sensors in
your home, consumers can have an unprecedent amount of control and
customization both inside and outside your car.
With car-to-home connectivity in place, consumers would be able to use their phones, tablets or smart
speakers to start their car, check their odometer or check the pressure of their tires. With even more
connectivity, consumers’ cars could automate themselves, adjusting the temperature in your car to match that
in your house or play the same music in both places. As artificial intelligence and voice recognition continue to
improve, expect to see more ways your car and home can talk to each other.

IoT Security
Already, 120,000 modifications of malware have attacked IoT devices, tripling
the amount of IoT malware from 2017, according to the Kaspersky Lab IoT
report. As the number of IoT devices balloons, hackers are finding new ways to
uncover secrets and protocols to access personal data. As networks expand,
businesses will need to find ways to ensure that every device in your house
cannot be compromised.
“Compared to personal computers and smartphones, IoT devices might not seem powerful enough to attract
cybercriminals and be used in their illegal activity. However, their lack of performance is more than outweighed
by their number, and the fact that some smart gadget manufacturers are still not paying enough attention to the
security of their products,” said Kaspersky Lab security researcher Mikhail Kuzin. “IoT products have therefore
become an easy target for cybercriminals who can turn simple machines into a powerful device for illegal
activity, such as spying, stealing and blackmailing.”
CTA’s IoT Working Group is committed to the technology’s advancement by supporting standards activities that
improve the interoperability and security of IoT products. Meanwhile, companies are fighting back by focusing on
device safety, spending more on encryption and research and developing cybersecurity frameworks.
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And for 54% of those households, it won’t be their
first smart appliance. Multiple major home technology
companies already offer such technology, including
Kenmore, Whirlpool, GE, Samsung, Sony and more.
Retailers like Best Buy, Walmart, Home Depot and any
place you may find traditional devices tend to carry
smart appliances.
Many smart appliances give you control of the
machine through your phone, allowing you to work
your microwave or oven remotely. They also give you
the ability to connect it to a smart speaker and control it
via voice. The AmazonBasics Microwave, for example,
is a popular product thanks to its use of Alexa and
affordable $59 price tag. Further, Samsung Family Hub
2.0 smart refrigerator contains a full-sized screen that can
connect to the internet, show you recipes and buy your
groceries — all via voice control. Keep an eye out for
other internet-connected, voice-activated kitchen supplies,
such as sinks, blenders, juicers, crockpots, thermometers,
coffee machines and sous-vides.
There has been one appliance that has had trouble
getting off the ground — home robots. While other
variations of home robots have seen success — automated
vacuums like the Roomba; digital assistants like Amazon
Alexa could also be considered robots thanks to artificial
intelligence — companies developing generalized, more
stereotypical-looking home robots have seen less success.
Many of these robots function similar to smart speakers,
although they include an anthropomorphic look and can
move around your house.
Despite the advanced technology, few home robots
perform any tasks that a Google Home or Amazon Echo
can’t do besides moving around. In 2018, Kuri, a home
robot developed by Mayfield Robotics, was discontinued
despite a large amount of hype. Then, months later, two
more well-funded robot products — Jibo and Anki —
shut down as well. The dream is not dead, although.
Companies like LG, along with hopeful startups like
Temi, are trying to create an affordable home robot that
customers would want rolling around their home.
Not every IoT device needs to be a household staple
— some are using advanced connectivity to provide
new applications to existing, more niche appliances that
have seen little innovation over the years. The Hero Pill
Dispenser, for example, will send notifications on your
phone when it’s time to take your medicine, while the
Aera Home Air Freshener will dispense various fragrances
with a push of a button on your phone or automate it
to do it itself. Other various smart home devices on the
market that make your life easier: smart blinds that can
raise themselves in the morning; smart dehumidifiers;
smart exercise equipment including stationary bikes and
treadmills; smart garage doors; and even smart bassinets
for your baby.

With IoT technology, innovators are making anything
possible. The oft-dreamed of “House of Tomorrow”
— an automated home that knows you personally —
is getting closer and closer. As smart home technology
goes from mainstream to an even higher level of mass
adoption, homeowners will be able to create and
customize their perfect home.

CTA’s Smart Home
Division
CTA’s Smart Home Division seeks to drive
awareness and demand for smart home products,
systems and services.
Key Focus
• Build awareness of smart home industry,
products and services
• Increase awareness of energy efficient
systems and installations that professionals
design and install.
• Expand awareness and participation of the
smart home industry to a broad audience
including, but not limited to, realtors,
builders, architects and appraisers.

Acronyms
AI
IoT

Artificial Intelligence
Internet of Things
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Top Trends
• The future of mobility is multimodal, according to

Frost & Sullivan’s Global Automotive Outlook 2019.
Public-private partnerships and data analytics
will drive on-demand mobility options, including
autonomous shuttles and taxis.
• The youngest cohort of customers — Gen Z and

millennials — favor car access over car ownership,
so automakers are expected to tilt toward
subscription services in lieu of sales and leases,
according to the Frost & Sullivan report.
• Twenty million new vehicles will feature a built-in

of accidents involving self-driving cars helped to
propel the skepticism, Deloitte says.
• Deloitte also sees some challenges for connected

cars and related services. Only 47% in the U.S.
and 44% in Canada consider the technology
beneficial, versus 72% of Brazilians and 70% of
Mexicans, Deloitte says.
• In the U.S., 26% expressed interest in getting an

electrified vehicle next, versus 71% who would
get an internal combustion engine (ICE) vehicle,
according to Deloitte.

personal assistant — such as Amazon Alexa, Apple
Siri or Google Assistant — in 2023, according to ABI
Research’s Next Generation Infotainment report.
• Almost two-thirds (60%) of U.S. consumers would

be interested in replacing their current car with a
self-driving vehicle, according to CTA’s Self-Driving
Vehicles: Consumer Sentiments 2018.
• Deloitte’s Global Automotive Consumer Study notes

Shutterstock/metamorworks

that 50% of U.S. consumers believe self-driving
cars are not safe, up slightly from 44% last year, but
down significantly from 74% in 2017. News reports
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C

onnected, Autonomous, Shared and Electrified —
or CASE — remains the auto industry “megatrend”
it has been for years, says Alexandre Marian,
managing director in the automotive and industrial
practice at AlixPartners in San Francisco, which coined
the acronym in 2014. Yet the weighting of each letter is
changing, he asserts, and other experts concur.
Electrification gained the greatest momentum in 2018,
and that’s rolling on this year, Marian observes. There’s a
very large amount of money that the industry is pouring
in, but also “a very high risk of not being successful,”
he says. “What we found last year, which we still see [in
2019], is roughly $250 billion to $300 billion announced
investment by global OEMs [original equipment
manufacturers], automakers, Chinese OEMs, and also
global and Chinese automotive suppliers.”
That’s spread out from 2016 through 2023. Yet it is
an extraordinarily large investment chasing a tiny 1% to
3% market share for EVs, he says. “While that trend will
clearly continue, there will be major winners and losers
and also major disruption” in the electrified vehicle sector,
Marian says. “We’re way far from mass adoption and
given the amounts that are announced to be invested, it’s
going to be a pileup of epic proportions.”
At the same time, the autonomous vehicle trend has
been “quite an interesting endeavor,” Marian says,
because of publicized accidents involving Tesla and Uber
self-driving cars. While two years ago the hype around
autonomy was extreme, last year expectations were much
more realistic, he says, adding that development efforts
are now more discreet. Also, the industry investment in
self-driving cars is much smaller than in electrification, he
says, figuring it at $50 to $100 billion over the past few
years and up to the next five years.
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Self-driving cars cross over into to the shared realm,
because ride hailing services are likely to be the first to
buy them, but this future isn’t assured, either, Marian
says. He points to the demise of Ford’s Chariot and GM’s
Maven services as examples of failure to get the business
model to work without the benefit of self-driving vehicles.
In the arena of connected cars, Marian says next
generation 5G cellular will enable a much wider range of
services, although data security is a persistent challenge.
Automakers, their suppliers and app developers all must
collaborate to manage the associated risks, he adds.
New car sales in the U.S. and Europe are receding,
incentivizing automakers to leverage the self-driving car
technologies they’ve developed already, integrating them
in “Level 2+” vehicles with greater ADAS functions than
usual, says James Hodgson, principal analyst at ABI
Research in London, UK. These include path-planning
capabilities for automated lane changes and intersection
merging. For example, he says, Toyota emphasized its
Level 2+ “Guardian” system at CES 2019, which he
characterized as a redirection away from portraying
itself as a mobility company at CES 2018.
But the key is this move to Level 2+ leaves a human
driver liable for errors. “You’re going to see a lot of
resistance from OEMs to actually make that shift, to
take on that liability, to undo the business model that’s
kept them afloat and brought them considerable success
over decades,” Hodgson says.
Hodgson continues: “The onus is, in my opinion, very
much on the government stakeholder” to determine
“how safe does a technology have to be before it can
be brought to market, as well as what measures would
government take to discourage personal car ownership
and to encourage adoption of more sustainable
shared services.”
Market headwinds encountered by Waymo One
— a self-driving ride-hailing service that launched in
metropolitan Phoenix, AZ, last year — proves that
robo-taxi services and self-driving cars alike will be
slow to scale up, Hodgson proclaims. And that’s why
Waymo, the self-driving car division of Google parent
Alphabet, has turned to other ventures, he says, noting
the company’s March announcement that it will start
selling its proprietary Laser Bear Honeycomb LiDAR
sensors to other industries, including robotics, security
and agriculture.
Simon Verghese, head of Waymo’s LiDAR team,
explains in a blog post that the move “propels our
business forward. We can scale our autonomous
technology faster, making each sensor more affordable
through economies of scale.”
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Self-Driving Hype Slows, CASE Interest
Continues

The Growth of Vehicle
Tech at CES
CES 2019 marked the 10th anniversary of the
first CES keynote by an automaker. It reflects car
tech’s gargantuan growth at the world’s largest
technology trade show ever since.

Shutterstock/Zapp2Photo

•

•

In 2009, Ford Motor Co. CEO Alan Mulally
took the stage at CES on day one — the
first leader of any automaker to do so —
and spotlighted future infotainment and
connected car technologies. He also brought
Microsoft CEO Steve Ballmer onto the
stage as his guest. Only two years earlier,
Mulally had been a CES keynote guest of
then Microsoft Chairman Bill Gates, whom
he joined onstage to debut Ford’s SYNC
infotainment system.
In 2019, CES hosted 11 automakers
as exhibitors: Audi, BMW, Daimler
(Mercedes-Benz), FCA (Fiat Chrysler),
Ford, Honda, Hyundai, Kia, Nissan, General
Motors and Toyota.

To be sure, tremendous investments in electrification
also are drawing resources away from self-driving car
developments, Hodgson counters.
And, “as the reality has set in” over the timing of
self-driving cars’ mass adoption, “a lot of focus has
pivoted back toward the connected car. As technology
differentiators go, it’s easier to do in the connected car
space than in autonomous driving at the moment,” he says,
pointing to Nissan and Renault partnering with Google to
launch a Google-powered entertainment system.
Overall, there’s been a curbing of excitement and
expectations in the auto industry over the past year,
Hodgson recounts. But he says, “It’s good to see some
realism being injected, and how that realism is being
manifested, in terms of rationalization of investment.”

Features-on-Demand and an
Evolving Aftermarket
Another noteworthy change is the rise of paid
subscriptions to packages of connected services, as a
way for automakers to cover the costs of infotainment
hardware that used to be included at no extra charge,
says Suhas Gurumurthy, senior research analyst on the
connected cars team at Frost & Sullivan in Pune, India.
This year, Gurumurthy says, that’s evolving to
expansion of “features-on-demand” — a business model
pioneered by Tesla whereby hardware installed in a
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vehicle enables capabilities to be added later through
over-the-air updates — along with the growth of in-dash
marketplaces that let users buy food, beverages or fuel
through the vehicle’s infotainment system.
Frost and Sullivan expects four to five luxury
automakers to launch features on demand this year. The
firm expects 50-60 percent of vehicles sold in the U.S. in
the next year to have such a feature, Gurumurthy adds.
Also in this vein, Gurumurthy highlights Volkswagen
Group’s planned acquisition of a 75.1% majority stake
in WirelessCar, a wholly-owned subsidiary of Volvo that
has developed a connected car technology platform and
related digital services — including concierge and billing
services, and safety and emergency services — currently
incorporated in 3.5 million vehicles from various
brands worldwide.
VW announced the acquisition in December and is
expected to complete it this year. VW said its goal is
to use the WirelessCar tech to build a future in-vehicle
software architecture (“device platform”) that brings
value-added services, updates and upgrades to vehicles
connected to the Volkswagen Automotive Cloud
platform, which the automaker is developing jointly
with Microsoft.
“We’re familiar with making phone calls handsfree using speech recognition in the car or entering
a destination in the navigation system with speech
recognition. But increasingly we’re going to have
other kinds of capabilities and integration with home
electronics — such as home security systems and things of
this nature,” says Roger Lanctot, director of automotive
connected mobility at Strategy Analytics in Newton,
MA. In fact, he says, embedding voice-responsive digital
assistants — particularly Amazon Alexa — is helping shift
users away from touchscreens as the dominant means of
interacting with the car.
“Perhaps the biggest news of 2018 was Amazon’s
steady encroachment on the automotive aftermarket,”
Lanctot says, referencing the introduction of Echo Auto,
which integrates the voice assistant into any vehicle via
Bluetooth. Amazon also introduced Your Garage, a new
platform which finds parts and accessories compatible
with the user’s vehicle.
“So, it’s not clear precisely where that’s headed, but it’s
certainly ominous for the automotive aftermarket — the
degree of interest that Amazon has,” Lanctot says. It
remains to be seen what Amazon might do next in the
aftermarket space, he adds. “They’re clearly interested in
the automotive industry in all respects.”
He assumes that Amazon could link the feature to
a future device that plugs into a vehicle’s “OBD-II”
port to collect onboard data and then makes purchase
recommendations, which could range from accessories to
insurance policies to even a new car.
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Total Automotive Electronics
U.S. Sales to Dealers ($ millions)
$19.83
$18.49
$16.79
$15.57
$14.96

2015

2016

2017

2018

2019e

Source: CTA Market Research

Automotive Entertainment Devices
U.S. Sales to Dealers ($ millions)

$559

$394

$12,393

$13,458

$1,055
2015

$361

$14,778

$867
2016

$16,293

$838
2017

$434

$422

$17,569

$745

$761
2018

2019e

Aftermarket Autosound Equipment
Factory-installed Automotive Technology
Mobile Video Devices

Source: CTA Market Research

Automotive Information and Security
U.S. Sales to Dealers ($ millions)

$1,014

$1,077

$954
$855

2015

2016

$816

2017

Source: CTA Market Research

2018

2019e

CTA’s Vehicle Technology Division
CTA’s Vehicle Technology Division seeks to grow consumer awareness of in-vehicle technology, foster the
expansion of the pool of qualified technicians and engage the makers of innovative technologies in the vehicle
through advocacy and promotional activity.
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Key Focus
• Engage member representatives from at least three new segments of the vehicle technology ecosystem to
participate in VTD Board activities and efforts.
• Develop at least two tools to educate the industry regarding vehicle technology trends and business models.
• Lead at least one initiative supporting the growth of a qualified workforce in the vehicle technology industry.

“The sky’s the limit once they’ve opened up that
relationship with the customer — a relationship that
neither Google nor Apple has,” Lanctot says.
Meanwhile, despite the advance of voice controls,
automakers have not stopped improving the size and
quality of their touchscreens, and Lanctot says he expects
4K- and 8K-resolution displays to be introduced in
vehicles in the 2020-2021 timeframe.
Moreover, though touchscreen integrations have all
but eliminated the retail sales of “traditional head units,”
there is an aftermarket for ADAS products aimed at older
vehicles, such as add-on lane-departure warning systems,
Lanctot notes. “That manifests as a lot of devices hanging
on rearview mirrors or dashboards with forward-facing
cameras. CES 2019 reflected the emergence of internal
driver monitoring: inward-facing cameras in the cabin of
the vehicle, primarily as a safety application, which is part
of the evolution of automated driving.”

Today’s cars come with a lot of technology installed
at the factory, but considering the average car in the
U.S. is about 12 years old, “the aftermarket will always
have an opportunity to address all those cars that
don’t have the latest, greatest technology built in,” says
Richard Kowalski, CTA’s senior manager of industry and
business intelligence.
“We’re still looking forward to that ultimate selfdriving vehicle in the future, but leading up to that, we’re
going to see a lot of interesting new technologies and
features that are added to cars each year.”

Acronyms
ADAS
ICE
OEM

Advanced Driver Assistance System
Internal Combustion Engine
Original Equipment Manufacturer
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Top Trends
• Overall TV revenue slightly slips 9% in 2019 to $21.41 billion

despite 4K resolution pushing demand for bigger screens.
• 2018 U.S. television unit shipments fell to 38.26 million and

are forecast to rebound to 38.83 million units this year.
• 4K TV revenues are forecast to fall 9% in 2019.
• New 8K Ultra HDTVs expected to drive 175,000 units in 2019

and almost 600,000 units by 2022.
• Next-gen HDMI features appear in TVs and

supporting devices.
• OLED TV shipments to pass 1 million units in the

U.S. in 2019.
• Physical media like DVDs, Blu-rays, Ultra HD Blu-rays see

further challenges from streaming.
• Studio-driven broadband delivery expands availability of 4K

UHD content with HDR for the home and mobile devices.

Digital America 2019

87

VIDEO

U

ltra HDTV began to take on new dimensions in
both sales and picture performance in 2019 as
4K models accounted for roughly 44% of the
U.S. television shipments and the first 8K Ultra High
Definition TV (HDTV) made its debut.
U.S. television shipments are forecast to climb 1%
to 38.83 million units in 2019, compared to last years
38.26 million. Further, demand continues to swell for
big-screen flat-panel displays, many of which had 4K
resolution. As unit sales growth slowed, overall factory
TV revenue in the U.S. fell 9% year-over-year in 2019,
with total dollar sales reaching $21.41 billion.
The popularity of bigger screen televisions continues
to climb, as CTA now forecasts 70% of U.S. television
shipments will be models with screen sizes of 40 inches
and larger in 2019. LCD jumbo screens (which are
models 65-inches and larger) are predicted to account
for nearly 20% of set shipments for the year. Further,
the Ultra HD Alliance estimates that 100% of televisions
measuring 60 inches or larger and 95% of those
measuring 50 to 60 inches are now 4K Ultra HD.
The shifting momentum to larger-screen purchases
is being fueled by growing awareness and acceptance
of 4K Ultra HD resolution and high dynamic range
(HDR), which deliver pictures with better contrast, high
brightness and richer and more accurate colors. These
benefits are even more pronounced in televisions with
8K Ultra HD resolution, which are expected to arrive
in greater volume during the year ahead, after Samsung
introduced the first consumer model — an 85-inch
quantum-dot LED LCD TV — in late 2018.
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CTA predicts 8K TV shipments will slowly build
momentum starting in 2019, culminating in major
holiday promotions. The association expects 8K TVs to
drive 175,000 units in 2019 and 598,000 units by 2022.
As 8K TV gains popularity, CTA believes this will
further encourage adoption of very large screen size
sets which can best present the four times greater pixel
density than 4K UHD to viewers.
But not all consumers have the budget or space for
8K jumbo TV screens so the momentum for 4K Ultra
HDTVs also continues, with a predicted 7% rise in units
shipped in 2019 compared to 2018, as nearly half of all
TVs sold this year are expected to have the 3840x2160
pixel resolution or better.
In addition to LED LCD models, televisions based
on organic light-emitting diode (OLED) self-emitting
screens are slowly gaining popularity. CTA expects
shipments OLED TVs to pass the one-million-unit
milestone in 2019 on the way to shipment totals of some
1.11 million units.
OLED TVs were joined in 2018 by the first displays
based on MicroLED technology, which is also a selfmissive (direct lit) technology that doesn’t require an
LCD panel to generate images or color. This technology
is slowly building higher volume production capability,
although shipment volumes will remain small relative
to LED LCD TV for at least a few years. But some
manufacturers are starting to look at the promise of
MicroLED (better picture quality, brighter images, less
power consumption and limitless screen sizes and shapes)
as the possible successor to LED LCD TVs in the future.

In the meantime, trusty LED LCD TVs helped to
stave off significant shipment volume declines through
greater availability of large-sized LCD panels to TV set
manufacturers. This helped to provide the big-screen
sizes that fueled the up-tick in demand for bigger 4K and
8K TVs by the end of 2018.
The household penetration of 4K Ultra HD televisions
continues to grow in 2019, reaching 34% of U.S.
households, up from 24% in 2018, according to CTA.
In 2019, consumers who purchase a new 4K UHD
TV continue to have the option of using a 4K Ultra
HD Blu-ray Disc player to deliver top-quality video
and sound resolution. The format supports a wide
color gamut (WCG) and high-dynamic-range imaging
(HDR) enhancements at a bit rate level that exceeds
what’s possible from most streaming services. The
players also support new advances in lossless 3D home
surround sound and high-resolution audio music. The
U.S. market continues to pace the world in adoption
of the new disc format, largely because it offers a more
robust playback experience than streaming, which
can suffer from buffering and lower resolution due to
bandwidth congestion.
Meanwhile, testing and trials continued for overthe-air digital television broadcasts based on the
specifications for the country’s next over-the-air
broadcast TV platform, called ATSC 3.0. The core
specifications were completed in 2017, following a fiveyear process. More robust broadcasting is anticipated
to begin in selected markets in 2020. Broadcasters are
afforded a flexible platform with multiple voluntary
options. Among these, ATSC 3.0 will enable the first
over-the-air (OTA) 4K Ultra HD broadcasts with
object-based surround sound and new levels of IP
interconnectivity to move the TV watching experience
beyond the living room and onto mobile devices and
future platforms.

Digital Televisions Keep Growing
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• 4K OLED TV shipments to pass 1 million units.
• 4K Ultra HDTV shipments to grow 7% to 17.20
million units in 2019.
• Smart TVs continue to expand AI
voice compatibility.
Of course, all televisions today are digital. Digital
television (DTV) is an umbrella term given to a class of
television sets equipped to receive and display overthe-air broadcast signals delivered in binary form to
produce, in some cases, images with more than twice
the resolution of the analog cathode ray tube-based sets
of days gone by. When first introduced, the digital TV
ecosystem offered high-definition (1280x720 pixels)

or Full HD (1920x1080) progressively scanned pixel
lines as the benchmarks for picture resolution, but
in recent years, new technology for “Ultra HD” has
expanded that class by a factor of four for 4K and up to
7680x4320 pixels for 8K. CTA defines a DTV display
as a television set (regardless of resolution capability)
with an integrated digital ATSC tuner, or a television
monitor capable of presenting a picture with at least 480
progressively-scanned active vertical lines (480p).
4K UHD TVs were first unveiled as consumer
products at the 2012 CES, bringing the promise of a
huge boost in resolution performance over the then Full
HD 1080p benchmark.
The first editions offered impressive pictures, even
when watched up close, but they had a tough road to
market acceptancy. First, much of the detail promised
by those early 4K Ultra HD models was lost on typical
screen sizes viewed at normal seating distances. The
launch also lacked a depth of native 4K Ultra HD
content, requiring audiences to watch mostly upscaled
standard and high-definition programming that already
existed. Today, the story is much different. 4K UHD TVs
have become the de facto standard for premium home
theater, with all brands offering representative models.
In 2019, most televisions sold with screen sizes
measuring 55-inches and larger have 4K Ultra HD
screens with 3840x2160-pixel resolution. A growing
percentage of those also can accept signals carrying
HDR. This delivers a much wider range of contrast
from deep blacks to peak brightness highlights. This
produces more real-looking black level highlights that
are far more noticeable and therefore more important
improvements than resolution alone. Among the
benefits of HDR are specular highlight details in bright
objects, the additional shadow detail in dark areas of
the picture, and the wider Digital Cinema Initiative-P3
(DCI-P3) color gamut. Television manufacturers have
set as an aspiration level achieving up to the BT.2020
wide color gamut, but so far, no consumer displays can
fully achieve it.
4K content proliferates: As for native 4K Ultra HD
content, consumers have been blessed with continually
escalating supplies of movies and television programs
produced in 4K Ultra HD resolution from a variety of
distribution sources, many of which now add on HDR
and a wider color gamut to make 4K content pop even
when viewed from across a room. Much of that content
is coming from major over-the-top streaming video
services and pay TV services including Netflix, Amazon
Prime, Vudu, Hulu, DIRECTV and others. Some of
these also offer various profiles of HDR including
Dolby Vision and HDR10+ in addition to the requisite
HDR10. In 2016, the next generation of the Blu-ray
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Disc format arrived in the form of Ultra HD Blu-ray,
bringing the highest quality of 4K Ultra HD delivery to
date. The collection of Ultra HD Blu-ray Discs grew by
some 200 titles in 2018 in the U.S. for a total of some
430 titles now available on the market, according to
data compiled by the Blu-ray Disc Association (BDA).
Digital broadcasting takes new dimensions: Current
OTA broadcast television stations operate using the
Advanced Television Systems Committee’s (ATSC)
1.0 digital broadcast platform, which served the high
definition TV market well for better than a decade, but
it was not designed for more advanced signals as large as
4K Ultra HDTV, or even Full HD 1080p (the previous
benchmark in television design). The ATSC 1.0 system
covers high-definition resolution images of up to 720p or
1080i, which were holdovers from the days of televisions
based on cathode ray tube (CRT) display technology.
Now, the market has advanced to a new 4K Ultra HD
world requiring a digital broadcast platform capable
of handling it and other features while being flexible
enough to keep up with new technologies in the future.
Engineers from multiple industries set to work on
developing a new system that is now known as ATSC
3.0. In March 2018 broadcasters were prepared to begin
trials and tests for the ATSC 3.0 broadcasting platform,
while exploring various methods, including spectrum
sharing, for launching new channels while continuing to
air their ATSC 1 frequencies. ATSC 3.0 has been hailed
as a system that will be interactive, enable 4K Ultra HD
and perhaps one day 8K UHD resolution pictures, while
also enabling geo-targeted advertising and the ability for
broadcasters to offer video-on-demand programming.
The new standard, which long has been advocated
by broadcasters, emergency alert groups and CTA, will
drive sales of 4K Ultra HDTVs while giving broadcasters
a competitive foothold in interactive, targeted
advertising, among other benefits. ATSC 3.0 offers the
possibility of delivering interactive services including
video-on-demand using a broadband return path for
viewers with internet access. Some broadcasters can also
choose to upgrade their station equipment to present 4K
Ultra HD resolution pictures with HDR and WCG.
Still being determined is need for simulcasting
agreements between stations. As part of the rule for
the ATSC 3.0 rollout, stations in a market that wanted
to begin using the new transmission standard could
join forces and share spectrum. This way one station
could transmit two stations’ ATSC 3.0 signals while
the other handled both stations’ ATSC 1.0 signals.
Thus, consumers could continue using legacy TVs
and receivers without disruption as the new system is
implemented. For five years, the programming aired on
the ATSC 1.0 simulcast channel must be “substantially
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similar” to the programming aired on the 3.0 channel,
and next-gen TV broadcasters must continue to supply
an ATSC 1.0 simulcast channel to cover their entire
community of license.
The arrangement was felt to be necessary in some
markets, because ATSC 3.0 is not backward compatible
and will require a new built-in tuner (or tuner adapter
for legacy televisions sets). By requiring simulcasts
of both formats, at least for a while, consumers will
be able to go on using their current televisions and
receivers without interruption. Over time, it is expected
that consumers will need to replace or upgrade their
equipment, which by then should be primarily ATSC 3.0
ready. For 2019, no television manufacturers attending
CES 2019 announced plans to add ATSC 3.0 tuners
to television models coming during the year. Several
representatives from the companies said they are waiting
for broadcast signals to be available and what sort of
features those broadcasts will provide. Some expected
that 2020 is a more likely date for the introduction of
ATSC 3.0-integrated televisions sets in the U.S.
Because the spectrum sharing approach can be
difficult for some, Class A and low-power TV (“LPTV”)
stations could be allowed to make a case to the FCC to
“flash cut” directly to transmission in ATSC 3.0 by a
specified date, but the FCC is expected to ensure it will
bring minimal disruption to consumers dependent on
over-the-air TV reception. Meanwhile, multichannel pay
TV providers will be required to continue carrying ATSC
1.0 broadcast stations but will not be required to carry
both ATSC 1.0 and new 3.0 signals.
Flat-panel TVs dominate: Although televisions based
on bulky CRTs were once the rule in television, today
almost every television set uses some form of flat-panel
display technology. Most of these sets are based on
liquid crystal display (LCD) or organic light-emitting
diode (OLED) technologies. In 2013, the first curved
screen TVs arrived in the form of both LED-lit LCDs
and new OLED TV sets but, manufacturers of both
LED-LCD TVs and OLED models had virtually stopped
making curved screen TV options available in the U.S.
market, leaving mainly carry-over products and curvedscreen PC monitors as the best way to get the feature.
Although the average unit price of 4K Ultra HDTV
was more than 150% higher than a Full HD model
($324) in 2019, the average unit price of a 4K UHD
TV increased 11% in 2019 to $866 from $780 in 2018,
according to CTA research. That number is expected to
fall to $771 in 2020. In tandem with the acceleration of
4K TV unit shipments was the expansion of so-called
smart TVs, which are televisions equipped to access
over-the-top (OTT) streaming AV services like Netflix,
Amazon Prime and YouTube. Nearly all 4K Ultra

HDTVs sold today are smart TVs, and increasingly, HD
and Full HD models have added the capability as well.
4K Ultra HDTV sales accelerate: The improvements
in 4K Ultra resolution, contrast and color have created
a new love affair between the public and big-screen
displays. According to U.S. shipment data compiled by
CTA, shipments of 4K UHD TVs totaled 16.02 million
units in 2018. In 2019, CTA estimates that 4K UHD TV
shipments will reach a record 17.20 million units (an
increase of 7%) and generate $14.9 billion in revenue.
In 2019, 4K UHD TVs will account nearly 70% of all
digital display revenue, CTA predicts. The association
said that big screen shipments gathered considerable
momentum in 2018 exemplified by shipments of 65-inch
or larger LCD TVs, which grew a whopping 31% to 6.3
million sets. This growth, along with building shipment
volumes of OLED sets, still couldn’t stop a downward

trend: overall display shipment dollars for 2019 dropped
9% to 21.41 billion. CTA expects the trend to continue
through 2019 at a lesser pace even as OLED TV
shipments hit their stride and inaugural shipments of 8K
TVs raise the bar on resolution. Furthermore, estimates
from IHS Markit showed 4K Ultra TVs represented
80.5% of shipments of televisions 40-inches and larger
in North America in 2018. This compares to 68.5% of
40-inch and larger sets in North America in 2017.
4K advances bigger screen sales: Along with
advancing sales of 4K Ultra HD resolution, shipments
of flat-panel televisions with screen sizes larger the
40-inches are also accelerating, as indicated by IHS
Markit tracker shipments and forecasts at the end
of 2018. Shipments of 4K OLED televisions are also
trending upward, although they remain a small fraction
of the overall volume of LED LCD televisions.

North America 40”+
Unit Share by Resolution
2014
HD
1080p

2015

2016

2017

2018

2019e

2.60%

0.60%

0.10%

0.00%

0.0%

0.00%

91.20%

74.70%

56.90%

31.50%

19.5%

11.50%

6.20%

24.70%

43.00%

68.50%

80.5%

88.30%

0.001%

0.13%

4K
8K

North America TV
Unit Shipments by Technology (thousands)
Technology

2014

2015

2016

LCD

42,492

42,969

43,311

PDP

965

9

0

OLED

14

73

43,471

43,051

Grand Total

2017

2018

2019e

41,181

43,364

41,694

214

456

524

771

43,524

41,638

43,888

42,465

2017

2018

North America TV
Unit Shipments by Technology (thousands)
Screen Sizes
<30"

2014

2015

2016

2019e

5,095

4,775

3,329

2,846

2,026

1,282

30"-39"

13,844

12,641

12,389

10,971

11,219

6,561

40"-49"

11,130

12,583

12,053

10,523

10,334

8,401

50"-59"

8,823

8,812

10,359

11,943

13,316

16,041

60"+

4,579

4,240

5,394

5,760

6,993

10,180

43,471

43,051

43,524

42,043

43,888

42,465

Grand Total

Source: IHS Markit TV Sets Market Tracker

Ultra-High Definition heads
to mainstream: Ultra High
Definition (also known as
Ultra HD, Super Hi-Vision,
Ultra HDTV, UHD, UHDTV,
4K, 8K and 4K Ultra High
Definition) is a video format first
conceptualized by the Japanese
public broadcasting network,
NHK. On Oct. 17, 2012, CTA
declared Ultra High Definition (or
Ultra HD) the official terminology
for any display with a 16:9 aspect
ratio with at least one digital input
capable of carrying a minimum
resolution of 3840x2160 pixels,
which is roughly four times the
resolution of today’s Full HD
1080p. Ultra HD resolution is
the equivalent to 8.3 megapixels,
which is roughly four times the
number of pixels in Full HD
format (1080p).
In June 2014, CTA updated and
expanded the core characteristics
for Ultra High-Definition (UHD)
TVs, monitors and projectors for
the home. These expanded display
characteristics (CTA’s Ultra HighDefinition Display Characteristics
V2) offer voluntary guidelines
to address attributes of picture
quality and help move toward
interoperability, while offering
greater clarity.
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Ultra High-Definition TVs meet the following
performance attributes:
• Has at least eight million active pixels, with at least
3840 horizontally and at least 2160 vertically.
• Has a width to height aspect ratio of the display’s
native resolution of 16:9 or wider.
• Can upscale HD video and display it at Ultra HighDefinition resolution.
• Has one or more HDMI inputs supporting at least
3840x2160 native content resolution at 24p, 30p
and 60p frames per second. At least one of the
3840x2160 HDMI inputs must support HDCP
revision 2.2 content protection or its equivalent.
• Processes 2160p video inputs encoded according to
ITU-R BT.709 color space or wider.
• Has a minimum color bit depth of eight bits.
Also addressed was terminology for connected Ultra
HDTVs that are expected to deliver some of the first
native 4K content via internet streaming, A “Connected
Ultra High-Definition” display must meet all the previous
requirements and meet all of the following minimum
performance attributes:
• Decode IP-delivered video of 3840x2160 resolution
that has been compressed using HEVC and may
decode video from other standard encoders.
• Receive and reproduces, and/or outputs
multichannel audio.
• Receives IP-delivered Ultra HD video through a
Wi-Fi, Ethernet or other appropriate connection.
• Support IP-delivered Ultra HD video through
services or applications on the platform of the
manufacturer’s choosing.
The first generation of flat-panel Ultra HDTVs hit U.S.
retail floors in October 2012, following the introduction
a year earlier of the first Ultra HD projectors (See Home
Theater Section).
LCD TV: Today’s LCD technology used in direct view
applications for televisions and PCs are usually identified
as active matrix, thin film transistor (TFT) or dual
scan displays. Today, virtually all LCD TVs use LED
backlighting and are sometimes referred to as LED TVs,
or more accurately LED-LCD TVs, for that reason.
Because LCD TVs have been manufactured longer,
manufacturers have developed significant efficiencies of
scale to mass produce large panels at ever-declining costs.
LCD TVs also continue to make advances in picture
quality, with enhancements like quantum dot enhancement
film that places a layer of red and green quantum nonparticles made of heavy metal solutions between the blue
LED backlight array and the LCD stack. These quantum
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dots are excited by LED photons generating brighter and
more diverse shades of color to give televisions a wide
color gamut and high color volume.
As a result, LCD technology continues to dominate
television sales by a wide margin, as resolution levels
and screen sizes increase. According to CTA, big screen
shipments gathered considerable momentum in 2018
exemplified by shipments of 65-inch or larger LCD TVs,
which grew roughly 30% to 6.3 million sets.
Helping that growth at the high-end was the
proliferation of quantum-dot 4K LED LCD TV models
(sometimes referred to as QLED). Global shipments of
quantum dot-based LCD TVs are expected to exceed 4
million units in 2019, based on more aggressive pricing
and the introduction of transitional quantum dotequipped LCD TV models, according to market research
firm IHS Markit.
IHS observed that high-end prices of non-quantum
dot-equipped LCD TV models and the prices of the lowend quantum dot-equipped LCD TV models have moved
closer together. This extension of the quantum dot LCD
TV lineup into more moderate price ranges effectively
reduces the quantum dot premium to less than 100
percent at mid-range sizes, opening up the category to a
larger addressable market of consumers.
At the same time, the acceleration of large screen 4K
sets based on the newer OLED technology impacted
sales of LCD TVs in 2018, driving unit shipments down
1% to 36.9 million units, as OLED sets grew 60% to
850,000 units, according to CTA. In 2019, CTA expects
LCD flat panel TVs to slightly rebound, climbing 1% to
37.25 million units.
Shipments of OLED TVs in 2019 are expected to pass
the one million-unit milestone to 1.11 million units. By
2022, CTA expects annual shipments of OLED TVs will
approach 3 million units.
As sales of OLED TVs rise, the volume growth of
LCD TVs will shift slightly into negative territory, but
only in the low single digits, CTA said, as the market will
continue “to be dominated by 4K and 4K/HDR LCD TV
sets with new peaks in super-premium models represented
by 8K and OLED TVs.”
AMOLED TV arrives: Not since the introduction of the
first flat-panel TV has a display technology captured
the imaginations of video enthusiasts quite like Active
Matrix Organic Light-Emitting Diode (AMOLED or
OLED) flat-panels. These displays, which use organically
produced substances to produce light, are highly efficient,
enable ultra-thin designs, produce superior levels of color
saturation and contrast to either LCDs or plasma sets, and
even enable flexible screens that can be rolled down into
a storage cabinet via and electric motor when not in use.
The technology uses electroluminescent organic materials
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sandwiched between two glass substrates. An OLED
panel’s emissive electro-luminescent layer is composed
of a film of organic compounds, and typically a polymer
substance. The organic compounds are deposited in rows
and columns onto a flat carrier using a printing process.
OLEDs of various colors have been developed with
enough efficiency using fluorescent and phosphorescent
materials for the commercialization of not only OLED TV
panels, but also to generate white light for general lighting,
backlight for LED displays, and other display applications.
In order to create white light, the organic materials of
primary colors (red, green, and blue, or alternatively
blue and yellow) have to be excited simultaneously.
Color stability issues can arise if more than one organic
compound is excited at the improper level.
Thus far, all OLED TVs available for consumer
purchase use OLED panels manufactured by South
Korean display panel manufacturer LG Display. LG’s
OLED panels are based on so-called white OLED
(WOLED) technology.
This technology uses a set of four sub-pixels, three of
which use color filters to produce desired red, green and
blue shades while one sub-pixel produces white light
without a filter. The four sub-pixels combine to create a
single pixel on the screen.
At CES 2019, LG, Sony and Bang & Olufsen
continued to be the three primary brands
selling OLED TVs in the U.S. More
than eight brands are selling OLED TV
models globally.
Although OLED TVs are seeing
significant growth, manufacturing
challenges and the relatively young
history of the technology have kept prices
relatively high compared to LED LCDbased televisions. OLED TV is expected
to grow more than 40 percent globally in
2019, rising to 3.6 million units, 771,000
of which will be shipped in North America,
according to research firm IHS Markit.
The growth parallels the expansion of
production capacity.

Like OLED, MicroLED is a self-emitting technology
that does not require backlighting, like that used by
LED LCD TVs. Instead, it uses tiny LEDs, each of which
comprises a red, green, and blue sub-pixel. It also uses
inorganic gallium nitride material in place of OLED’s
carbon-based organic compounds that age, resulting in
a decrease in luminance over time and the potential for
uneven aging of pixels. LEDs, on the other hand, are
inorganic and can reach extremely high brightness levels
without the risk of image retention (or burn-in).
Samsung’s MicroLED technology is modular in nature,
using smaller panels or tiles that fit together to produce
one large screen. Because of this, the technology can be
used to produce a wide range of screen sizes and shapes.
At CES 2019, the company showed the next generation
of the technology allowing the purchase of panels that
could be fitted together to into various screen sizes and
aspect ratios. The company also showed a prototype
75-inch 4K Ultra HDTV based on the technology, hinting
at the direction MicroLED will eventually take as mass
production techniques are perfected. It also demonstrated
that the pixel pitch (space between pixels) could be
reduced to a point that 4K resolution was possible in
screen sizes below the 146-inch screen size required for
4K at the time the first display was introduced.

First MicroLED displays hint at the future
of big-screen TV for the home: At CES
2018 Samsung put the world on notice that
another flat-panel display technology is
rapidly on the way to challenge LED LCD
and OLED as a potentially better solution
for the future. MicroLED (or direct-view
LED) is a type of display technology that
promises to offer bigger, brighter and more
colorful pictures than either LED LCD or
OLED technology can currently produce.
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of HDR, a wider color gamut, higher frame rates
and greater brightness ranges driving higher color
volume. This is all intended to make images that look
more like reality and preserve the artistic intent of the
content producers.
Among the driving factors behind 8K adoption
are planned broadcasts of the 2020 Tokyo Olympics
and the Beijing Winter Olympics in 2022 in 8K.
Meanwhile, most major display panel makers have
added 8K production lines to their immediate roadmaps.
Shipments of 8K TVs are expected to grow rapidly with
China leading the way, analysts predict.
Research firm IHS Markit forecasts that the 8K TV
segment will grow from less than 20,000 units globally
in 2018 to 43,000 8K TV shipments in North America
and 338,000 around the world. It’s projecting 2020
shipments to reach 228,000 units in North America, and
1.7 million globally. Most of that volume will involve
screen sizes of 60 inches and larger, with 65-inch TVs
accounting for more than half of the volume.
HDR and wide color gamut push 4K: 4K UHD TV
manufacturers are further advancing upon the picture
quality standards offered by 4K televisions. This
includes higher resolution deeper and richer picture
highlights and contrast performance from HDR, wide
color gamut capability and higher frame rates. These
technical advances are offered to further enhance the
4K Ultra HD viewing experience and deliver the image
quality originally intended by the content producers. In
2016, representatives from both hardware and content
production industries belonging to the Ultra HDTV
Alliance revealed basic specifications for its definition of
an Ultra HD Premium TV.
To receive an Ultra HD Premium license and use a
corresponding logo on qualifying TVs, the display most
conform to one of two sets of contrast ranges including:
image resolution of 3840x2160; 10-bit color depth;
the ability to handle a BT.2020 color gamut and map
it for display of more than 90% of the Digital Cinema
Initiative P3 color recommendation.
For HDR playback an “Ultra HD Premium TV” must
support the SMPTE ST2084 EOTF (electrical optical
transfer function — the way a screen turns digital data
into visible light) and achieve one of two combinations
of peak brightness and black level depth. Either more
than 1,000 nits of peak brightness and less than 0.05
nits of black level, or more than 540 nits peak brightness
and less than 0.0005 nits black level.
The two different provisions for brightness and black
levels were added so that both LED-LCD TVs and
OLED TVs can be classified as supporting HDR. The
optimal light range for OLED displays supports 540
nits brightness/0.0005 nits black level, where LED-LCD
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8K TV on the way: The first 8K Ultra HD TV arrived in
the U.S. in the fourth quarter of 2018. The resolution
level packs in 7680x4320-pixels (33.2 megapixels) —
four times the linear resolution of Full HD (1080p)
and twice the resolution of 4K Ultra HD. The first
8K TV in the U.S. was an 85-inch quantum dot-based
LED LCD TV from Samsung. The company later
introduced a full lineup of screen sizes at CES 2019.
Samsung will be joined by several other manufacturers
including LG, Sony and others who intend to introduce
8K TVs in 2019 with screen sizes ranging from 65- to
98-inches. Most of these will be based on LED LCD
TV technology that can achieve the higher brightness
levels, but LG showed an 88-inch 8K OLED model it
intends to introduce.
8K SHV is being broadcast now by Japanese
broadcast company NHK via satellite into its
domestic market. Sharp Electronics is taking a role as
a participant in the enabling ecosystem, from image
capture to display. Pricing for the new technology
isn’t cheap. The average tag for a Sharp 70-inch 8K
TV, as determined across regional markets, runs in the
low five figures.
Because native 8K content is likely to be scarce for a
while, manufacturers are designing 8K televisions with
advanced upscaling circuitry to make native 4K Ultra HD
and even Full HD 1080p signals remain sharp and natural
on the higher resolution screens.
Like 4K Ultra HDTV, 8K video will be about more
than just resolution. Along with the added sharpness
will come a whole package of benefits like more forms

TVs excel at brightness levels up to 1,000 nits/0.05 nits
of black level.
The UHD Alliance also issued standards for the
distribution of content and content mastering, which
stipulates material should be made and delivered with
3840x2160 resolution; have a minimum 10-bit signal;
BT.2020 color representation and using the SMPTE
ST2084 EOTF HDR system.
The UHD Alliance also recommends mastering display
specifications for HDR content including: a minimum
of 100% of the P3 color standard; a peak brightness
of more than 1,000 nits; and a black level depth of less
than 0.03 nits.
The Alliance continues to promote the benefits of 4K
Ultra HD and has expanded its certification program
include other categories including Ultra HD Mobile
Premium products and Ultra HD Blu-ray players.
VESA adds HDR monitor classifications: Like the
UHDA, the Video Electronics Standards Association
(VESA) created the VESA Certified DisplayHDR logo
program, offering three different logos representing
distinct levels of HDR system performance for laptop
screens and PC monitors the use LCDs.
The program provided the first fully open standard
specifying HDR quality, including luminance, color
gamut, bit depth and rise time, through the release of a
test specification.
The specifications are also intended to address the
addition of higher levels of HDR performance over
time. VESA hopes to clear up confusion over various
levels of HDR performance using new HDR logos and
tradenames that will be open “with a fully transparent
testing methodology.”
The three PC display performance levels covered in the
program include Baseline (DisplayHDR 400); Mid-range
(DisplayHDR 600) and High-end (DisplayHDR 1000).
The numbers in each level classification signify the peak
luminance level in nits for each group.
In 2018, the organization expanded its DisplayHDR
definitions to include a category for OLED-based
monitors. Dubbed DisplayHDR True Black, the new
performance tiers to the DisplayHDR standard are
intended for OLED and other emissive displays,
laying out the levels of display performance that the
association sees as most appropriate for consumer HDR
presentation. The DisplayHDR True Black update in
turn adds two more tiers to the DisplayHDR standard:
DisplayHDR 400 True Black, and DisplayHDR
500 True Black. Like the tiers for LCDs, the True
Black tiers are divided up based on performance.
Qualifying displays will be able to hit the DisplayHDR
specification’s baseline requirements as well as a peak
brightness of 400 nits and 500 nits, respectively.

CTA defines HDR displays: In addition to the specs and
definitions presented by the UHD Alliance for premium
TVs, CTA helped the industry determine the definition
of an HDR display. According to CTA guidelines a
TV, monitor or projector may be referred to as a High
Dynamic Range (HDR) Compatible Display if it meets
the following minimum attributes:
• Includes at least one interface that supports
HDR signaling as defined in CTA-861-F, as
extended by CTA-861.3.
• Receives and processes static HDR metadata
compliant with CTA-861.3 for uncompressed video.
• Receives and processes HDR10 Media Profile from
IP, HDMI or other video delivery sources. Other
media profiles also may be supported.
• Applies an appropriate Electro-Optical Transfer
Function (EOTF), before rendering the image.
An EOTF is a method of transferring digital code
into visible light.
Displays move beyond the living room: A new trend
in recent years was to move television viewing outside
the traditional family room to a wide range of consumer
and commercial placements. These include backyards,
floors, gas pumps or subway walls. On the commercial
side, video displays are used to capture consumer
attention for advertising and the display of critical
service information. Well-heeled consumers have even
taken to placing weatherproof plasma and LCD TVs
or portable projectors outdoors to watch family movies
under the stars.
U.S. connects with connected TVs: Like most things it
has touched, the internet has disrupted the traditional
paradigms associated with television design, broadcasting
and usage, and nowhere is that more apparent than
through so-called smart TVs. Simply put, smart TVs are
television sets equipped to connect to the internet over an
in-home network to do everything from stream movies
and music to converse with friends and family over videocalls, chatrooms and social networks. Since their arrival
with limited capabilities and services at their disposal,
smart TVs have blossomed in broadband households.
According to CTA data, smart TVs accounted for more
than two-thirds of total digital displays units in 2018 at
26.62 million units. That is expected to grow slightly in
2018 to 27.92 million in 2019.
The most common solution to smart TV connectivity
in 2018 was using a TV with a built-in operating
system designed to install and play apps to various
streaming services that send on- demand video and
music programming to the set under a variety of business
models. Another approach growing in popularity is

Digital America 2019

95

VIDEO

the use of so-called digital media adapters (DMA) that
connect to a TV’s HDMI input to provide a connection
to an in-home network and deliver a host of pre-selected
over-the-top (OTT) streaming entertainment services,
without the need to have any special connectivity
capabilities in the TV itself. Media adapters from thirdparty manufacturers often bring larger selections of
streaming apps, including several highly popular ones
that aren’t available on some brands of TVs with built-in
smart TV platforms.
In 2018, sales of streaming media adapters Meanwhile,
streaming media players saw steady growth, offering
a quick and inexpensive solution to add connectivity
to an older television. Streaming media players will
see 19.9 million units shipped in 2019, a 7% rise over
2018, CTA predicts.
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Second screen entertainment settles in: Another way
many consumers are experiencing Web-enabled content
as a supplement to TV is through a second screen.
This involves using a portable connected device, like a
smartphone or tablet. Second screens allow television
audiences to interact with the content they are watching
on a larger TV set and the audience watching along
with them. Extra data is displayed on a portable device
synchronized with the content being viewed on television.
According to a 2018 consumer study conducted by
Nielsen, 28 percent of adults report “sometimes” using
a digital device, like a smartphone or tablet, while
watching TV. A much larger 45 percent report they use a
second screen “very often” or “always.” Only 12 percent
reported they “never” use another device while watching
TV. Many second screen users said they use the second
device to augment the overall TV viewing experience.
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For example, 71 percent said they use their device to look
up something related to the TV content, while 41% said
they text, email or message someone about the content.
Thirty-five percent said they shop for a product or service
being advertised and 28% write or read social media
posts about the content they’re viewing. In addition, 15%
even use the device to direct them to a new program.
AI moves into the television set: One of the biggest
trends among consumer technologies for the last two
years was the emergence of AI in smart TV platforms
via voice assistants. The technology allows consumers to
interface with the web and devices built for the Internet
of Things using spoken commands. The two largest
competitors in this space are Amazon, which offered
its Echo devices powered by the Alexa voice assistant,
and Google Home, offering a similar Google voice
assistant. Other major players in the voice-powered
home automation sphere include Samsung, which offers
its Bixby voice assistant platform to control television
functions and various smart home devices and appliances.
An increasingly popular trend among television
manufacturers in 2019, was to market televisions with
the ability to link to voice AI smart speakers and similar
devices. Some even built these third-party platforms
and far-field mics directly into the television set for a
wide range of control options. These include anything
from basic operation of the TV and connected home
theater equipment to the ability to reach out to operate
compatible home automation devices, like networked
lighting and home appliances.
Internet of Things hits television: To make these new
voice assistants like Amazon Alexa, Apple’s Siri and
Google Home possible, , where manufacturers and service
providers have collaborated to on advancing the Internet
of Things (IoT), which connects multiple devices in and
outside the home to perform a limitless range of functions
using the internet.
Advocates say this is a new IoT landscape shifts
the business value from the disparate products to the
experiences they enable. Although the concept is far
broader than a network of devices in the home —
ranging to connected cars and even connected cities —
the movement is delivering many opportunities to video
enthusiasts through the access of content stored on one
device connected by another device in the chain, for
example. This includes accessing OTT streaming video
services that can be called up and streamed on one device
and shared by multiple screens in the home, for example.
The number of connected devices is quickly growing
into the billions.
Companies including LG, Samsung, Sony and others
have introduced smart TVs providing a single user

interface to control multiple brands and categories
of smart home devices based on IoT technologies. In
some cases, these TVs sync with third-party voice AI
systems, like Amazon’s Alexa or Google Home. The list
of home automation control devices triggered through
these voice control interfaces include security cameras,
smart thermostats, major appliances, lawn sprinklers
and other devices, giving the TV another role as a
central hub in house.

Over-the-Air Broadcast Television
• ATSC 3.0 trials underway.
• TV manufacturers look to critical mass of
available broadcasts.
• ATSC 1.0 viewers to be undisturbed, for a while.
With the ATSC 1.0 digital television broadcast
system up and working well for more than a decade,
the country is now ready to advance to an all-new
updated platform that will continue to support new
technologies as they emerge. This platform, which will be
implemented gradually and voluntarily by broadcasters
on market-by-market basis, was devised not to disrupt
viewers still using the prior ATSC 1.0 broadcast system
and to be forward updatable so that future technology
developments can be implemented without another
wholesale system changeout.
ATSC 3.0 to bring more features and services: When
it finally arrives, ATSC 3.0 will allow for in-home and
in-transit viewing of over-the-air broadcasts on not only
television sets but mobile devices like smartphones and
tablets. ATSC 3.0 will enable over-the-air services such as
4K and HDR. It was also developed to enable upgrading to
new technologies like 8K resolution and beyond, as they are
refined and introduced to the market.
At the heart of the next-generation ATSC 3.0 DTV
broadcast system will be the opportunity for terrestrial
broadcasters to send hybrid content services to fixed
and mobile receivers seamlessly — combining both overthe-air transmission and broadband delivery. Options
for “multiview” and “multiscreen” will be important
in addition to the option of choosing among standard
definition, HD and 4K Ultra HD resolution levels. ATSC 3.0
is being designed to allow the seamless use of broadcasting
and broadband to deliver services and components of
services. One example of this might be delivering video and
one audio language in broadcasts, with alternate language
audio streams delivered via broadband — allowing the
viewer to select among a number of options.
The service model for ATSC 3.0 allows for more complex
services to help broadcasters evolve their business models.
This includes provisions for: enhanced linear TV, plus

on-demand support; subscription and pay-per-view (PPV)
support; conditional access and digital rights management
(DRM) capabilities; mobile and fixed device reception, plus
companion device support; and hybrid delivery (broadcast
and broadband), combined with pushed content.
ATSC 3.0 not quite ready for takeoff: Members of
the National Association of Broadcasters, Advanced
Television Systems Committee and Consumer Technology
Association used CES 2018 to celebrate the release of the
first complete suite of standards for the ATSC 3.0 nextgen broadcast platform that will support multiscreen
video, Ultra HD resolution, interactivity, immersive sound,
advanced emergency alerts, and targeted advertising. The
release, which paves the way for internet-based standard
for broadcast TV marked an intensive five-year effort. The
new broadcast platform was heralded as a perfect solution
in the age of cord-cutting for American viewers to enjoy a
combination of over-the-top and over-the-air programming.
However, one year later at CES 2019, not a single
ATSC 3.0-ready television set (one with a supporting
built-in tuner) appeared in any manufacturer’s product
line. Representatives for several brands attending the
show said they are timing their ATSC 3.0-ready TV
introductions to coincide with a critical mass of available
ATSC 3.0 TV broadcasts. A handful of broadcasters have
started broadcast trials in preparation for the next-gen
TV transmissions, but no formally announced launch
dates were issued in early 2019. Many at CES 2019 were
hopeful progress would be made in time for CES 2020,
where next year’s television lines could be introduced.
In November 2017, the FCC approved a framework for
deploying the standard, and authorized broadcasters to
begin OTA transmission of ATSC 3.0-based next-gen TV
on a voluntary basis. The FCC-issued rules for the nextgen standard officially took effect in July 2018, though
work was still in progress for designing new a new form
of the Licensing and Management System. The FCC was
hopeful database changes would be completed in the
second quarter of 2019.
In early 2019, the FCC’s Media Bureau was also
drafting a new order in the ATSC 3.0 proceedings
addressing a number of open issues including a method
for handling local simulcasting requirements to help
stations keep both their current and new transmissions on
the air. One issue to be addressed is how to help a station
that doesn’t have a viable simulcasting partner enable
spectrum sharing.
When the standard was unveiled at CES 2018, CTA
President and CEO Gary Shapiro said: “Coupled with the
latest innovations in display and audio technology, nextgen TV, powered by ATSC 3.0, will offer a breathtakingly
immersive viewing experience with access to an array
of innovative and interactive information services.
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FVC H.266 compression in the works: In early 2018,
the developers of HEVC compression codecs announced
work is underway on a new even more efficient
compression codec than HEVC to help compress a wide
range of high-resolution video formats from HD to
16K along with high dynamic range (HDR) and other
enhancements. The so-called Future Video Codec (FVC),
which is also known as H.266, is expected to be finished
and ready for deployment by 2021. The compression
scheme is being developed to enable as much as a 50
percent improvement in video compression efficiency
over HEVC H.265.

Connectivity Evolves to Meet
Changing Market
• HDMI offers legacy of backward compatibility.
• HDMI 2.1 features move into market.
• Products with full HDMI 2.1 spec
possible by year’s end.
To avoid some of the bottlenecks associated with the
adoption of new video resolution formats, like 4K Ultra
HD and forthcoming 8K video, a number of groups and
forums have come together to adopt and transition to a new
digital interface to accommodate the larger bandwidth that
will be required. For example, 8K (and higher) resolution
will require huge bandwidth capacity when factoring in
more robust chroma sub sampling and higher frame rates,
among other features. This follows an established pattern of
advancing digital interface specifications of the past.
Using various wired or wireless device communications
protocols, the home user should be able to watch and
record the latest forms of digital AV entertainment
in a central home theater environment and share
that content with TVs and other devices in disparate
locations throughout the house and even, in the case of
smartphones and tablets, outside the home as well.
DisplayPort 1.4 for IP industry poses possible alternative
for TVs: In recent years a rival to HDMI evolved through
the VESA-approved DisplayPort standard which can also
address many of the needs of 4K and 8K video transport.
But this connector remains used primarily by advanced
computers and data monitors supporting professionals and
industries with data and speed requirements that surpass
most home entertainment products. HDMI continues to
hold a huge advantage over DisplayPort in its long-dominant
use in consumer electronics products and its backward
compatibility with legacy HDMI specs and devices. In
early 2018, no new 4K Ultra HDTVs included the latest
DisplayPort 1.4 digital interface, although as the industry
moves toward 8K, its use likely will be debated again.
HDMI becomes the consumer connector standard:
Today all digital televisions include at least one HDMI
port in place of or alongside DVI interfaces. Final
specifications for HDMI were approved in late 2002 by
seven developing companies. This new enhanced form of
the digital visual interface (DVI) standard with HDCP is
used between any audio/video source, such as a set-top
box, DVD player, or AV receiver, and an audio or video
monitor, such as a DTV. HDMI supports standard,
enhanced or high-definition video, plus multichannel
digital audio on a single cable. The format transmits
all ATSC HDTV standards and supports eight-channel
digital audio (at up to a 192kHz sampling rate), with
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While we forecast sales of digital displays to increase
in 2018, we anticipate future growth will be driven in
part by this exciting new technology and the amazing
features it brings.”
HEVC digital compression selected for ATSC 3.0:
Among the technologies included in the ATSC 3.0
specification is the HEVC digital compression codec,
which is also known as H.265 and MPEG-H Part 2. The
video compression standard is far more practical for
the transmission of large data files — like 4K Ultra HD
video — because it has double the data compression ratio
of the earlier AVC system, with the same level of video
quality. It also provides for substantially improved video
quality at the same bit rate, and supports resolutions up
to 8192x4320, including 8K UHD.

bandwidth to spare for future enhancements. Among
its many attributes is a reduced connector size, which
is easier to run through small holes drilled for in-wall
installations and component racks.
HDMI specifications evolve to HDMI 2.1: As the demands
for 4K and eventually 8K content continue to grow to
embrace new forms of static and dynamic HDR, higher
and higher frame rates and the ability to receive 4K
programming on mobile devices, the HDMI Forum
was completing the forthcoming HDMI 2.1 format
entering 2019.
Following through compliance testing and certification,
the format, which will permit backward compatibility
with prior HDMI versions, will bring next-generation
products a tripling of the bandwidth of the prior HDMI
2.0, to 48 Gbps. The lane speed is raised from 6 Gbps
to 12 Gbps; the encoding changes from 10B to 16B-18B
and brings about an 11% improvement in efficiency.
The connector includes three twisted pairs and a clock
— which translates to four twisted pairs but sending
basically RGB or Y and Cb and Cr. HDMI 2.1 can be
run in inverted clock mode, which uses all four lanes and
is packetized.
For the first time, HDMI 2.1 adds support for DSC 1.2
compression for everything higher than 8K with 4:2:0
chroma sub sampling. This can triple the bandwidth or
increase the cable length. Additionally, HDMI 2.1 will be
highly resilient to errors because the link was designed
with robust forward error correction. In the 4K domain,
HDMI 2.1 will handle 4K/120fps and video can carry
HDR with frame accurate (aka Dynamic) HDR.
The first HDMI 2.1-enabled devices are now scheduled
to hit market in late 2019, but various features in the
HDMI 2.1 spec, like eARC (affords greater bandwidth
for higher resolution audio formats to pass unimpeded
between smart TVs and audio components) and Variable
Refresh Rate for gaming, were being added to some legacy
devices with compatible hardware through firmware
updates. Only a few devices at this time are expected to
require the need for the full specification, like 8K TVs,
which may one day benefit from content requiring up to
48 Gbps bandwidth. However, some manufacturers, like
Samsung, have designed an upgrade path that swaps out
a connection box when a more robust version becomes
available. Nevertheless, HDMI 2.1 eventually will replace
the HDMI 2.0a/b versions released in 2015/16, offering the
ability to transmit metadata for HDR information in 4K
UHD signals to compatible TV displays.
HDCP 2.2 protection continues: Since the arrival of
4K Ultra HD, the consumer electronics and content
industries have used HDCP 2.2 to safeguard copyrighted
content from illicit duplication and sharing. Introduced

in February 2013, HDCP 2.2 provided a copy protection
system for 4K Ultra HD and higher resolution video
sources shipped over HDMI and other interfaces.
Developed largely by Intel, HDCP 2.2 offered a
completely different link protection than earlier HDCP
versions and requires devices to carry native support for
both HDCP v1 and HDCP v2 or the use of a dedicated
converter device to support both legacy and newer
protected content. For now, HDCP 2.2 remains the
mandated content protection system for 4K content, at
least until an HDCP 2.3 system appears.

External Sources Bring Content to
New Video Formats
• Smart TVs and media adapters bring 4K
streaming convenience.
• DVD and Blu-ray players sales in decline.
• DVRs compete with recording in the cloud.
Video source devices exploded on the scene as far back as
the 1970s, with the emergence of the first video cassette
recorders (VCRs). The popularity of the convenience of
watching movies and televisions programs at home at
any time spiked a multi-billion-dollar revolution, leading
to the development of home theater technologies and
to today’s streaming video services. As technology has
evolved, the need for content recorded on physical media
has continued to fade, causing declining sales of oncepopular media player formats like DVDs, Blu-ray Discs
and the most recent 4K Ultra HD Blu-ray Discs.
Still, physical media, particularly Blu-ray and new 4K
Ultra HD Blu-ray Discs (many of which include the ability
to access and stream OTT streaming apps themselves),
remain appreciated formats by audio and videophiles
demanding the best in picture and sound quality. In 2016,
the next stage of development arrived in the form of the
4K Ultra HD Blu-ray, which delivers bitrates of up to
100 Mbps to carry resolution levels of 3840x2160 4K
UHD, with support for HDR, a wide color gamut and
next-generation object-based surround sound, in addition
to standards and quality levels enjoyed in earlier Bluray and DVD media.
Though unit shipments of 4K Ultra HD Blu-ray
players are forecast to rise 6% to 593,000 units in
2019, larger reductions in unit sales of DVD players and
Blu-ray players are expected to result in a 6% decline
in unit shipments for all types of digital video disc
players in 2019.
CTA estimates factory unit shipments of Blu-ray players
declined from 3.3 million units in 2018 to 3.2 million – a
4% drop. Meanwhile shipments of standard DVD players
dropped from 3.2 million in 2018 to 2.9 million in 2019,
on a lower player factory pricing ($27 in 2019).
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Ultra HD Blu-ray accelerates: As for the new Ultra
HD Blu-ray format, the first player hit the market in
the first quarter of 2016. The picture and sound quality
performance of the new disc players is superior to 4K
streaming services because the discs and players support
over 100 Mbps bit rates, well ahead of what homebroadband bandwidth will support.
By the end of the first year in the market, Ultra HD Bluray players were available in the U.S. market from LG,
Microsoft, Oppo, Panasonic, Philips, Samsung, and Sony.
In 2018, Oppo announced it was dropping its home AV
business in the U.S., and with it its pair of 4K Ultra HD
Blu-ray Disc players, leaving an opportunity for others
at the high-end of the market. In early 2019, Samsung
too said it wasn’t bringing any new 4K Ultra HD Blu-ray
players to market, leaving even ardent supporters to
question to long-term viability of the format.
Despite the defections, global shipments of standalone
Ultra HD Blu-ray players were estimated by the Blu-ray
Disc Association to have grown 44% over 2017 numbers,
and market research firm Futuresource forecast 30%
growth in global player shipments in 2019.

Internet Delivered Video Options
Continue to Disrupt
• Cord-cutting trend continues as OTT
services multiply.
• Traditional multichannel video services suffer churn.
• Competition builds among live OTT
‘skinny bundles.’
The U.S. pay TV industry continued to look for new
plans and initiatives in 2018 as traditional multichannel
TV providers watched subscriber losses pound their large
basic and premium programming tiers, as more and more
consumers “cut the cord” seeking more affordable and
less complicated solutions to getting only their favorite
broadcast and cable channels.
Cord-cutting inflicted a heavy toll on big cable and
satellite TV providers in 2018 and industry experts expect
the pain to continue into 2019. The five biggest U.S. pay
TV providers saw their traditional subscriber rolls shrink
4.2% in 2018, as they collectively lost around 3.2 million
customers for the year. That was up from estimated
sector-wide declines of 3.7% in 2017 and 2% in 2016.
Comcast, AT&T/DIRECTV, Charter, DISH and
Verizon all sustained year-over-year net pay TV losses,
as more consumers dropped pricey bundles in favor of
internet streaming video services like Netflix and free,
over-the-air broadcast TV. The worst hit was to direct-tohome satellite TV providers DirecTV and DISH, which
dropped 1.24 million and 1.13 million satellite subs,
respectively, during 2018.
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Pay TV’s grip on consumer spending threatened: In
2018, the U.S. cable TV industry lost more than one
million subscribers. SNL Kagan estimated U.S. pay TV
subscriptions numbered over 88 million traditional
pay TV households. This followed a record 3.7% drop
in 2017 to 94 million traditional pay TV households,
Kagan said. The declines were attributed once again
largely to customers dropping expensive pay TV tiers
in favor of OTT live TV services offering so-called
“skinny bundles” of the most popular basic cable
channels and local broadcast TV networks, from a
growing number of providers, including the traditional
pay TV companies themselves. In the third quarter of
2018, Kagan reported that direct broadcast satellite TV
providers had their worst quarter on record with a loss
of 726,000 subscribers; cable operators lost nearly 1.1
million subscribers for the year at the end of the threequarter mark and traditional telco TV subscriptions fell
by 94,000, with Verizon alone losing a net 63,000 subs.
The residential penetration rate stood at 76.2% headed
into the fourth quarter of 2018, including traditional
multichannel and the estimated “virtual multichannel”
(live OTT) universe, Kagan said.
Meanwhile, the number of viewers accessing OTT
services rose, according to a 2018 eMarketer study. The
report found that approximately 147.5 million people in
the U.S. watch Netflix at least once per month during the
year, followed by Amazon Prime Video (88.7 million),
Hulu (55 million), HBO Now (17.1 million) and DISH’s
Sling TV (6.8 million). The research firm’s estimates
reflect the total number of individual viewers and cordcutters, rather than households, which is the way cable,
satellite and telco TV companies typically report their
subscriber figures.
Pay TV service driven by price: Kagan found that
the primary reason consumers are cutting the cord to
traditional pay TV is rising prices. The average pay TV
bill in 2017 totaled $100.98 per month, reflecting a 5.5%
compound annual growth rate (CAGR) between 2000-17,
according to Kagan. This has opened the doors to lower
cost “virtual” (live OTT service) pay TV competitors.
Kagan estimated virtual multichannel services hitting
nearly $2.82 billion in overall revenue during 2018, rising
to more than $7.77 billion by 2022. Among OTT TV
services, average revenue per subscriber is roughly onethird of traditional cable TV but Kagan expects virtual
pay TV services to increase average monthly revenue to
$37 in 2018 for a 19% year-over-year increase.
A 2018 Deloitte Digital Media Trends Survey found
that about 70% of pay TV subscribers feel they get too
little value for their money. In addition, about 56%
of pay TV customers said they keep their subscription
because it’s bundled with their home broadband internet.

Millennials lead cord-cutting revolution: In 2018, the
number of consumers who cut their subscriptions to
live multichannel cable, satellite or telco TV services
rose 32.8% to some 33 million people, according to an
eMarketer study. That figure topped the 22% growth
rate and 27.1 million cord cutters it had estimated a year
earlier. The report points out that partnerships between
traditional pay TV companies and OTT providers, such
as Netflix, haven’t helped to stem the tide of cord-cutting.
Most U.S. pay TV providers — including DISH, Charter
and Comcast — offer integrations with Netflix today,
it notes. But it seems cord cutters are more interested
in just Netflix and other streaming services, not in pay
TV plus Netflix.
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Pay TV providers look to stem churn: For cable multisystem operators (MSOs) as well as most traditional
pay TV providers, the new mantra is “reduce churn.”
Multi-system cable operators continue to look for ways
to keep their subscriber base from slipping away to
broadband video entertainment challengers. Unlike OTA
broadcasters, however, these cable systems also provide
much of the broadband internet service subscribers
depend on to view the new wave of OTT services. In
addition, more than 120 HD networks are now available
to cable operators. To counter declining subscriber rates,
pay TV companies have employed “skinny” low-cost
bundles, improved technology and instituted better
customer retention programs.
Cord shavers get new options: Another trend, which
is sometimes referred to as “cord shaving,” reflects pay
TV subscribers opting for smaller pay TV bundles as
consumers spend more time streaming video via over-thetop solutions like Netflix, Hulu or Amazon Instant Video,
for example. Pay TV providers aren’t necessarily losing
these customers, but the subscribers are reducing their
reliance on their cable and satellite television offerings as
they adopt streaming services. Meanwhile skinny bundles,
at lower prices, offer about 40 mostly basic cable TV
channels and sports networks for fees beginning at about
$30 a month, would mostly appeal to millennials entering
the job market.
In early 2019, the cord-cutting problem appeared to
be getting worse as new subscription-based streaming
services from Disney (Disney+), WarnerMedia and
NBCUniversal hit the market starting later this
year. Those will vie for consumers’ entertainment
dollars against SVOD players like Netflix, Hulu, and
Amazon Prime Video.
Comcast shows return of subscriber decreases:
Following a brief reduction of churn in 2017 in part due
to a switch to its new X1 internet-enabled gateway box

and its various rich new features, Comcast Cable reported
a loss of 344,000 pay TV subscribers in 2018, which was
an increase from the 186,000 subs lost the year before.
The cable MOS said it lost 19,000 video subs in the
fourth quarter of 2018, compared to 38,000 subs lost in
Q4-2017. The company reported an estimated average
count of 22.3 million video subscribers in the U.S. in
2018 with an average monthly fee of $86, translating into
$23 billion in video revenues for fiscal 2018. It is still the
number one U.S. cable operator by a wide margin.
Comcast launches “Xfinity Instant TV”: Comcast offered
a more flexible option for those who find themselves
watching only a few favorite shows at home or on the
go, called Xfinity Instant TV, which can be added to a
subscriber’s Xfinity internet service. The skinny bundle
offers viewers in Comcast MSO footprint access to about
a dozen channels at a low monthly price on top of a
subscriber’s Comcast internet bill. These channels can be
easily customized with “flexible and affordable channel
packs.” The packs can be canceled at any time if not
being used. The option was designed to offer a savings
compared to other live OTT streaming services like Sling
TV or AT&T TV NOW (formerly DIRECTV NOW).
Viewers can stream to any device, without the need
of a cable box.
The service includes a cloud DVR feature, which can
record up to two programs simultaneously and holds
up to 20 hours of HD programming. However, some
networks can only be live streamed from a home network.
Comcast launches Xfinity Stream: Comcast launched a
new app called Xfinity Stream, aimed at giving Xfinity
TV subscribers at no extra cost the ability to watch
their entire TV lineup on mobile devices and laptops in
the home and on the go. Using the free app, Xfinity TV
subscribers have the ability to tune in 200 live channels,
access and program their DVR and watch 40,000 ondemand titles. The Xfinity Stream app replaces Comcast’s
older Xfinity TV app on mobile devices, delivering a
host of new features. The Xfinity Stream app includes
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Comcast advances X1 initiative: Comcast continues
to advance its X1 set-top box platform for new and
existing customers. X1 is Comcast’s video on-demand
(VOD) platform, offering search and personalized
recommendations through Comcast’s cloud computing
infrastructure. Xfinity X1 gateway devices offer, among
other things, a highly intuitive user interface that is
said to make the cable TV experience more enjoyable.
When it was first introduced Comcast said X1 helped to
decrease subscriber churn, as customers took to the new
easier and more flexible features.
Comcast delivers 4K service: After long promising
4K Ultra HD service over its Xfinity pay TV platform,
Comcast came through with 4K Ultra HD service in
2017. The service is provided to using a special converter
box as well as an add-on adapter to its X1 boxes. In
February 2018, Comcast made 4K/HDR via VOD on a
24-hour delayed basis, a big part of its Winter Olympics
coverage from Pyeongchang, South Korea. The service
delivers key events in 4K Ultra HD resolution along with
HDR10 high dynamic range metadata.

Satellite TV: With the introduction of small dish systems
powered by digital compression technologies, called direct
broadcast satellite (DBS) systems, the digital direct-to-home
(DTH) pay TV satellite industry arrived in the mid-1990s,
building mass-market acceptance in record time. Today
the industry is represented by two primary DTH satellite
TV providers — DIRECTV and DISH. Both DBS services
deliver more than 500 channels of sharp, clear SD, HD and
limited 4K UHD images and sound. Additionally, satellite
providers now deliver broadcasts with special 5.1-channel
Dolby Digital audio surround sound, comparable to that
offered by Blu-ray and DVD players, on both HDTV and
some standard definition TV channels.
The systems each require small elliptical dishes to
collect digitally compressed signals. Both services push
subscriber registrations with promotional incentives,
involving free hardware, installation or various levels of
free programming for a limited period. Both systems offer
similar programming packages that comprise basic and
premium cable networks, pay-per-view movies, news,
weather and sports networks.
Satellite companies feel the churn: Although from
the start of service the two satellite providers had been
on an upward trajectory in new subscriber generation,
competition and rising programming fees have presented
challenges similar to those experienced by cable and telco
TV operations. Both services have seen subscribers churn
in 2018, and both services have answered that by offering
live OTT streaming services that offer similar channel
content with lower subscription and equipment fees to
appeal to cord cutters. At the end of 2018 the two DBS
providers were serving about 29.1 million customers via
their satellite-delivered offerings
AT&T uses video to build a new media empire: Like
cable operators, telco-TV providers have found it
challenging to grow pay TV subscribers within the
territories. AT&T, which operates the U-verse telcoTV service, took the approach of buying one of its
largest competitors — direct-to-home satellite TV
service DIRECTV — to bolster TV subscriber numbers.
While the effort at first boosted numbers for the
satellite operation, much of it came at the expense of its
U-verse business.
In the fourth quarter of 2018, AT&T’s DIRECTV
reported a loss of 403,000 satellite TV subscribers
during the fourth quarter of 2018 and a loss of 267,000
subscribers to its less-expensive live OTT streaming
service, AT&T TV NOW (formerly DIRECTV NOW),
which the company started in an effort to reduce cordcutter churn. The company attributed the drop in
DIRECTV subscribers to an end of aggressive promotions
which chased away lower-end customers.
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the ability to switch to a Spanish guide, favorite channel
filtering and music channels, offering users an X1-like
experience on their smartphones, tablets and laptops.
The Xfinity Stream app is available on iOS and
Android mobile devices and can be accessed through a
web portal on computers and laptops. Xfinity Stream
subscriptions will also be accessible through the Xfinity
Stream app for Roku devices and Samsung smart TVs,
and is coming to smart TVs from LG and Sony.

The U.S. DIRECTV DTH service was left with about
19.2 million subscribers, while the AT&T TV NOW
skinny bundle service lost about 14% of its subscriber
base in the period for a total of 1.6 million subs, down
from 1.86 million at the end of the third quarter. On the
positive side, AT&T reported a gain of about 12,000
subscribers to its U-verse IPTV telco TV service.
Meanwhile, DIRECTV announced in 2018 that is
was preparing to test a new effort to offset declines in
its traditional pay TV business by testing a new “thin”
streaming set-top box and service in the first half of
2019. The initiative was said to have been designed to
improve the profitability of the satellite service’s TV
bundles. The new set-top box is a 4K-enabled wireless
device running Google’s Android TV platform and
offering content streamed over the internet. The device
was compared to AT&T’s Watch TV 30-channel service
that debuted in the summer of 2018 as an offering,
initially as an offering its top-tier unlimited wireless
subs. The initiative appeared to be related to the
company’s disclosure during a 2018 earnings call that it
would not be launching any more satellites, presumably
as it plans to transition to an all-broadband-delivered
offering. That would take some time to accomplish but
it is a transition the service apparently wants to make as
quickly as possible.
AT&T TV NOW offers alternative live OTT service:
To help combat declining numbers of traditional pay
TV subscribers, AT&T launched a live OTT streaming
platform of its own called DIRECTV NOW in November
2016. Following AT&T’s acquisition of DIRECTV,
the service was re-branded AT&T TV NOW in late
July. The streaming service has proven to be a lowcost, subscription-contract-free alternative, garnering
an estimated 1 million total subscribers by the end of
2017. AT&T TV NOW has live local TV channels
across the country.
AT&T TV NOW offers live OTT TV streaming
channels with platforms for smartphones, tablets, TV
streaming devices, and PCs. Content is streamed over
the internet with no satellite dish or cable box required.
AT&T TV NOW bundles start at $50 monthly for the
“Plus” package with roughly 45 channels (plus local
stations where available) and range up to the high-tier
“Ultimate” package that includes 125-plus channels,
more sports coverage and Starz. Local channels on
AT&T TV NOW are available many markets across the
country, and include ABC, NBC, Fox and CBS, where
the broadcasters have owned-and-operated stations.
Where local broadcast channels aren’t available, the
service provides day-after-air primetime shows ondemand. Subscribers can add HBO, Cinemax, and
Showtime, each for an additional monthly fee. In

addition, select regional sports networks are available
in specific markets on top tiers. AT&T TV NOW can
be streamed on a variety of devices including Apple
TV (fourth generation and later), Amazon Fire TV and
Fire Stick TV, Google Chromecast, iPad and iPhone,
Android 4.4 and later, and Windows Explorer 11 (on
Windows 8 and later), Chrome version 50 and later, and
Safari 8 and later.
In the fourth quarter of 2018, AT&T reported a 14%
decline in AT&T TV NOW video subscribers for the year
to about 1.6 million, down from 1.8 million in the third
quarter of 2018. AT&T’s declines were believed to have
been related, in part, to price increases and increased
competition through the launches of services like Hulu
Plus Live TV and YouTube TV.
DIRECTV adds HDR to 4K Ultra HDTV services: In 2017,
DIRECTV began offering its first live and recorded 4K
content with HDR enhancement. The satellite TV service
uses the hybrid log gamma (HLG) HDR format developed
by the BBC and Japan’s NHK broadcasting systems.
Initial content included live NBA basketball games and
the Rose Bowl Parade. The HDR enhancement is included
in the 4K signal and brings improvement in both contrast
and color, providing a subtle boost to detail in both dark
and bright white areas of the image. It is also done on the
fly, unlike HDR systems that require post-production and
are added as metadata to moves and pre-recorded content
on top of the signal. DIRECTV’s 4K UHD broadcasts
with HDR marked the first content available supporting
HLG technology. The company continues to offer
movies, sports and special events programing in 4K UHD
resolution and HDR.
DISH expands capability: Through acquisitions,
partnerships and its own in-house technical acumen,
Dish Network (rebranded simply “DISH” in 2012)
has advanced its satellite TV platform with both high
resolution video and IP-based home control technologies
in an effort to stem the tide of cord cutters leaving
traditional pay TV platforms. Like rival DIRECTV,
DISH offers relatively low-cost live over-the-top TV
packages through Sling TV, which targets millennials and
cash-strapped consumers. From the satellite end of the
business, DISH has been building on the capabilities of a
multiroom networking system based on a central DVR/
receiver/server called “The Hopper.”
DISH also allows subscribers to view content on
mobile devices. The latest DISH Hopper 3 offers built-in
access to 4K UHD programming at up to 60 fps using a
new more powerful chipset. The Hopper 3 incorporates
2 TBs of internal storage, capable of recording more
than 500 hours of HD content. In addition, the universal
search feature in previous Hoppers has been expanded
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to include scans for programming available on the
Netflix over-the-top subscription streaming service. It
also includes voice search as a standard feature.
DISH’s recent efforts to improve its features, services
and user cost flexibility did little to hinder the company’s
subscriber churn in 2018, however. The company closed
the fourth quarter with a total of 12.32 million pay
TV subscribers, including 9.9 million DISH TV (DTH)
subscribers and 2.42 million (OTT) Sling TV subscribers.
Net pay TV subscribers decreased by approximately
334,000 for the quarter, compared to net additions of
39,000 in the same period a year earlier.
DISH lost 1.125 million satellite TV customers in
2018, up from 995,000 in 2017. Subscribers for Sling TV
declined for the year by 205,000 after seeing an increase
of 711,000 subscriber adds in 2017. Some of those
losses were attributed to DISH’s failure to renegotiate
new carriage agreements with Spanish-language
channel provider Univision and major premium cable
movie network HBO.

DISH Sling TV takes on competitors: DISH’s live OTT
streaming service, called Sling TV, was one of the first
live over-the-top streaming services (sometimes called
a skinny bundle). The service began in 2015 providing
live cable TV service that allows subscribers to see a
collection of cable TV channels on their TVs, computers
or mobile devices. These are live TV channels, just like
those offered by a cable or satellite TV service, except
they’re delivered over the Internet. Although Sling TV
is a subsidiary of satellite TV provider DISH Network,
the live over-the-top Sling TV service is and entirely
separate offering. Customers don’t need a long-term
subscription, enabling them to pay on a month-to-month
basis. As other competitors, like PlayStation Vue, AT&T
TV NOW, Hulu Plus Live TV, fuboTV and YouTube
TV enter the live OTT service space, Sling TV played up
its status providing consumers with the ability to mix
and match programming. The company was estimated
in early 2019 to have tallied 2.2 million Sling TV
subscribers since launch.

DISH adds 4K Ultra HDTV service, Amazon Alexa: DISH
began delivery of 4K UHD programming via a remoteroom set-top-box called the 4K Joey. The unit is designed
to work with Hopper Whole Home HD DVRs to provide
4K Ultra HD content to compatible TVs with HDMI
2.0/HDCP 2.2 connections. In addition to providing
4K content the 4K Joeys support side-by-side display
of two programs, each in HD, using picture-in-picture
(PiP) capability.
In 2018, DISH delivered NBCUniversal’s 4K HDR
coverage of the PyeongChang 2018 Winter Olympics,
including on-demand and 4K coverage. The service
added a sports hub, labeled in the guide as “2018
Winter Olympics Channels,” for easy navigation of
NBCUniversal’s Olympic coverage across five networks. A
Sports Bar Mode available on Hopper 3 tuners provides
up to four Olympic programs simultaneously by dividing
an HD or 4K TV into quadrants, each with the ability
to play a different channel. An Olympic Winter Games
app on the internet-connected Hopper, Hopper Duo,
Joey and Wally set-top boxes provided updated medal
counts and showcases the complete Olympics roster by
schedule and network. Olympics on-demand provided
more than 150 hours of NBCUniversal’s on-demand
Olympics programming.
The company also added support for Amazon Alexa
voice control in its Hopper and Wally set-top boxes
(STBs), as well as DISH Anywhere remote viewing
options on Amazon’s Fire TV. Customers with a DISH
STB and an Amazon Echo, Echo Dot or Amazon Tap can
watch hands-free TV with Alexa. In January 2018, DISH
rolled out its new Hopper Duo, which is a dual-tuner HD
set-top solution for one- and two-TV households.

Sony advances PlayStation Vue: In 2015, Sony launched
its own live IP streaming video service, as an alternative
to the traditional cable TV bundle. The PlayStation Vue
(or PS Vue) service was aimed at cord-cutters, cord-nevers
and gamers and was initially accessible as a downloadable
app on PlayStation 3 (PS3) and PlayStation 4 (PS4) video
game consoles. A PlayStation Vue subscription starts at
$44.99 per month and comes with about 45 channels,
including Disney, ESPN, TNT and Bravo. Subscribers
don’t need a cable box or a long-term contract. Now
available nationwide, PlayStation Vue has four bundles
to choose from: Access, Core, Elite and Ultra, ranging
in price from $44.99 per month to $79.99 per month.
The fees include a cloud DVR feature. The service
allows simultaneous streaming on up to five devices
at the same time, and subscribers can create up to 10
different profiles per account with personalized DVR and
recommendations. An app for the service is available on
most of the major smart streaming adapters and many
smart TV platforms.
In 2018, PlayStation reconciled with Sinclair
Broadcasting and added about 200 additional local TV
stations to packages around the country. As a result, Vue
now covers more than 60 percent of the country with
local broadcasts from ABC, CBS, NBC and Fox affiliates.
The service was reported having reached 500,000
subscribers in 2018.
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Hulu with Live TV launches: In April 2017, Hulu, which
is co-owned by Disney, Fox, Comcast and WarnerMedia,
expanded the subscription-based OTT streaming service
by adding Hulu Plus Live TV as an option for its
viewers. For around $40 per month, Hulu offers more
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than 50 channels of live broadcast (where available)
and cable channels, in addition to access to the service’s
huge streaming library with its Limited Commercials
plan. Like the other live OTT streaming services, Hulu
Plus Live TV doesn’t require a service contract or
equipment leasing fees.
Channel offerings include: ABC, CBS, FOX, NBC,
A&E, Big Ten Network, Boomerang, Bravo, Cartoon
Network, CBS Sports Network, CNBC, CNN, CNN
International, Disney, Disney Junior, Disney XD, E!,
ESPN, ESPN2, ESPNews, ESPNU, ESPN Goal Line, Food
Network, Fox Business, Fox News, FS1, FS2, Freeform,
FX, FXM, FXX, FYI, NBC Golf, HGTV, History
Channel, HLN, Lifetime, Lifetime Movies, MSNBC,
National Geographic, Nat Geo Wild, NBCSN, Olympic
Channel, Oxygen, Pop, SEC Network, Smithsonian
Channel, Syfy, TBS, TCM, Telemundo, TNT, Travel
Channel, TruTV, Universal Kids, USA and VICELAND.
In 2018, Hulu had more than 85,000 on-demand
television show episodes, and also added thousands of

exclusive TV episodes and movies. In the year, it launched
nearly a dozen additional live TV channels — including
The CW, Discovery Channel, TLC, Animal Planet and
ABC News, and upgraded its technology platforms.
In 2018, Hulu surpassed 25 million paying subscribers
across its various streaming programs (live and on
demand). Analysts estimated that the newer Hulu Plus
Live TV offering had acquired more than one million TV
subscribers in its first year.
Hulu offers a cloud DVR service with 50 hours of
cloud DVR storage included in the monthly subscription
fee. For an extra $14.99 per month, Hulu enhances that
to 200 hours of storage and the ability to fast-forward
through recorded commercials. Hulu + Live TV is
available on a host of streaming media adapters including
Roku, Fire Stick and Chromecast. It’s also available on
select Samsung TVs, PCs and Macs, Apple iPhones and
iPads running iOS 10. At the end of 2018, Hulu reported
having 25 million paying subscribers across all of its
various services and packages.
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YouTube skinny TV service builds momentum: In 2018,
Google’s live OTT streaming service YouTube TV was
reported to have acquired more than 800,000 subscribers
after launching in 2017. YouTube TV is a live OTT
streaming service targeted at the YouTube generation.
The service, which launched with live major broadcast
TV channels in about 83 cities to start has quickly
risen to one of the most popular national live OTT
streaming alternatives.
In 2018, YouTube TV gained the support of more
streaming devices including Roku and Apple TV
streamers to complement apps for Android TV, Samsung
and LG smart TVs, Xbox One and Chromecast. Fire TV
and devices, however, still do not support the YouTube
app. Service pricing runs $40 per month (up from $35 per
month at launch).
The service provides about 60 TV channels. YouTube
TV gets its channels from four media groups including
NBCUniversal, CBS, Fox Networks and Disney-ABC
Television Group. Included cable channels are ESPN,
ESPN2, Fox News Channel, CBNC, MSNBC, USA,
FX, Disney Channel, Bravo, E!, National Geographic
and Turner Network. It also offers 10 regional sports
networks from Fox Sports and Comcast SportsNet.
In addition, YouTube TV includes access to original
content from its premium streaming service YouTube
Red. YouTube Red features a number of original series
popular with millennial audiences. The OTT service also
provide a cloud DVR service that promises unlimited
storage for recorded shows for up to nine months at
no additional cost. YouTube TV allows subscribers
to set up accounts for up to six users, each with an
individual DVR.
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Drawing from a giant community of YouTube video
watchers and posters, YouTube TV managed to quickly
garner large lists of subscribers, estimated at more than
300,000 by the end of 2017. By the end of July 2018, it
had grown that base to more than 800,000 subscribers.
Some of those subscribers came from other live OTT
services, like DIRECTV NOW/AT&T TV NOW, Sling
TV and PlayStation Vue, some of which added price
increases. The easy sign-up and cancelation policies
of these services makes churn a common occurrence,
particularly for customers taking entry packages.
FuboTV offers live OTT service with focus on sports:
FuboTV is a live OTT streaming television service that
focuses on channels with live sports, including NFL,
MLB, NBA, MLS and international soccer, in addition
to presenting various international channel packages,
movies, news and network television series.
The service offers more than 85 live channels available
in channel tiers. FuboTV has three tiers of pricing,
plus additional channel packages that can be added for
an extra fee. It boasts no service contracts or hidden
equipment fees. Users can watch via mobile or web
apps and navigate channels through traditional menus.

FuboTV can be watched on PCs and Macs, iOS or
Android mobile devices, Amazon Fire TV, Chromecast,
and Roku devices. Users can watch on up to two devices
simultaneously. At the end of September 2018, FuboTV
reported it had nearly 250,000 paid subscribers.
Verizon continues to suffer FiOS TV subscriber losses:
In 2005 IP-based telco-TV giant Verizon teamed with
Microsoft to bring a TV service called FiOS to its offerings.
The service used Microsoft’s electronic programming guide
(EPG) operating on Motorola digital set-top boxes. The
service garnered large subscriber enlistments, offering faster
and more robust fiber-optic delivered internet and cable
TV service delivery, until the cord-cutting phenomenon
hit Verizon’s FioS service hard. At the end of 2018, the
IPTV operator reported a 3.6% loss (168,000) Fios TV
customers for the year to 4.4 million pay TV subscribers.
AT&T sees slower U-verse churn: Unlike its DIRECTV
direct-to-home satellite TV business, AT&T’s U-verse
IPTV-based telco-TV service only reported a loss of
50,000 subscribers, down 1.3% from 2017, for a total of
3.7 million customers at the end of 2018.
Live OTT streaming services raise prices: Offering
packages of cable programming at reduced prices has
put pressure on the fledgling live OTT streaming services
forcing many to impose price hikes in 2018. YouTube
TV, Sling TV, DIRECTV NOW/AT&T TV NOW, and
PlayStation Vue all raised prices during the year. This
followed the lead of large SVoD streaming service
providers like Amazon, which hiked the price of Prime
subscriptions from $100 to $120 per year, as Netflix
also announced price hikes at the end of 2017 and 2018,
reflecting the high cost of producing its original and
licensed content.

The Sky’s the Limit for Cloud-Based
Home Entertainment
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• More consumers discovering OTT video alternatives.
• Multi-screen viewing generates secondscreen interaction.
• Streaming supports cord-cutting options.
American consumers continue to transition to new means
of receiving video entertainment and information through
broadband distribution enabling over-the-top (OTT)
streaming service providers to grow larger offering more
compelling content, both in the form of recent block
buster movie releases and more and more originally
produced movies and television programs that can be
enjoyed not only on home-based internet-connected smart
TVs but via smartphones and tablets on the go.

Over-the-top video — or any application, device or
service that enables consumers to view video from sources
other than their traditional pay TV subscription — has
emerged as a giant business opportunity for multiple
players from multiple industries.
Consumer spending on subscription video streaming
services rose to new highs in 2018, with value-conscious
cord cutters exploring new alternatives to traditional pay
TV services. The arrival of live TV streaming packages
is rapidly disrupting the established multichannel video
service providers and even threatening traditional studios.
In the meantime, consumers are finding much more
content available to them that they did not have access to
a couple years ago, especially sports and news.
According to CTA estimates, consumer hunger for
video streaming did not disappoint; revenues reached
$14.1 billion in 2018 and is expected to grow 25% to
$17.7 billion in 2019.
Helping to drive the move toward online video is
streaming features built into a wide variety of products,
from streaming sticks to smart TVs, Blu-ray players and
gaming consoles. Although some pay TV providers are
beginning to offer streaming through their set-tops, the trend
suggests such devices will be phased out in the coming years
as providers shift these capital-intensive tools toward apps
that can be easily and inexpensively downloaded to smart
TVs, gaming consoles and streaming media players.
CTA predicts some 47.30 million set-top boxes (cable
set-top boxes, satellite set-top boxes and IPTV) will ship
in 2019, a 1% drop from 2018. Meanwhile, streaming
media players will maintain steady growth, offering a
quick and inexpensive solution to add connectivity to an
older television. Streaming sticks and boxes will see 19.9
million units shipped in 2019, a 7% rise over 2018.
Meanwhile, established viewing patterns using
physical media is rapidly being pushed out. Among the
18-34-year-old demographic in 2018, DVD/Blu-ray player
ownership shrank to 57.8%, compared to 69% among
30-49-year-olds and 58.6% among 50-64-year-olds,
according to Statista.com.
Nielsen estimates the average time an adult spent per day
using a DVD/Blu-ray player was six minutes in early 2018,
compared to 14 minutes with a video game console and 26
minutes with an internet-connected device. By comparison,
live-TV viewing topped four hours daily followed by the
smartphone (2 hours, 22 minutes) and radio (1:46 hours).
Linear platform use is discovered by nine out of 10
U.S. adults every week, while live + OTT time-shifted TV
viewing reached 88% of persons in the first quarter of
2018. In addition, Nielsen found that many households
have more than one of the subscription VOD services.
Across the total U.S., 27% of TV households have access
to only one service and 37% have access to more than
one service. Eleven percent had three.
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What this means is that pay TV and cord-cutting
homes alike have found video streaming services very
compelling for providing large selections of titles to
watch at their convenience on demand. Aside from the
content aggregators, individual networks such as HBO
and Showtime, which traditionally have been delivered
through cable and satellite providers, are also offering
streaming apps for monthly fees.
Netflix dominates streaming as producer and
distributor: Virtually unheard of a decade ago, video
streaming has become as common place as cable TV
and over-the-air broadcasting for television content
delivery. The king of this space is Netflix, which
transformed digital video deliver after starting out as a
mail-delivered DVD rental business. Far beyond running
a just a subscription video on-demand (SVOD) business,
Netflix is now a major producer of original movies
and television series, which has driven subscribers in
ever-increasing numbers to cut the cord on traditional
multichannel pay TV services. The company is the most
prevalent streaming movie services on connected TV
devices and is available on hundreds of devices from
all major brands. The service is available through settop boxes, connected TVs and Blu-ray Disc players,
video game consoles, DVRs, smartphones and tablets.
In the fourth quarter of 2018, Netflix had over 148
million streaming subscribers worldwide, according to
Statista estimates. Of these subscribers, 60.55 million
were from the U.S.
Netflix is considered “essential” among consumers to
their entertainment consumption, according to survey
data gathered by on-screen guide and DVR-resource
TiVo in 2018. Netflix (52.7%) topped YouTube videos
(45.9%) and cable TV (39.5%) as the primary source for
home entertainment, according to a survey of 4,458 adult
respondents in the U.S. and Canada conducted in the
fourth quarter of 2018.
Just over 40% of respondents selected cable TV
as supplemental to their home entertainment needs,
suggesting consumers are divided in their loyalties to
pay TV, according to TiVo. This split doesn’t exist for
Netflix, which is considered supplemental by only 30%
of respondents. Further, the report found the average
household among survey respondents used 2.75 media
services in 2018 — up 26% since 2017.
Much of Netflix’s recent popularity has come through
its decision to produce its own original content. Netflix
spent more than $8 billion on original content production
in 2018 and plans to expand on that going forward. As
Netflix looks at new content to greenlight, it’s keeping
an eye on projects with global appeal, as international
subscriptions represented 80 percent of the company’s
subscriber growth.
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Netflix provides a large library of 4K original TV series
and movies through smart TVs and 4K media adapters
from most brands. Content is ramping up this year, as all
the service’s original series are now shot in 4K, and many
now add HDR10 and Dolby Vision metadata.
Amazon builds Prime viewership: Since launching its
Unbox video on-demand service in July 2008, Amazon
has caught the streaming services bug, which it has
quickly spread to Amazon Prime subscribers. Amazon
has continuously expanded its library of movie and TV
program titles, while morphing its service into unique
value bundles. The Seattle-based e-commerce giant rolled
out an unlimited movie streaming service as a part of
its Amazon Prime membership, which also provides
free shipping on Amazon hard goods purchases. Like
Netflix, Amazon has gone international in its bid for
additional subscribers to its Prime Video service. North
American Amazon Prime Video subscribers climbed to
more than 26 million viewers in 2018. The e-commerce
giant was estimated to have more than 79 million Prime
memberships in the U.S.
Due to an expansion into new countries and ongoing
investment in Prime’s Instant Video content was estimated
to have raised Prime worldwide subscriptions more
than100 million headed into 2019.
Logically, Prime Video streaming is a central part
of Amazon’s Fire TV media streamers that also access
a wide range of other apps and services. However,
Amazon Prime content is prominently and favorably
positioned in a built-in search and recommendation
engine used in the devices. Amazon Fire TV products
now access 4K UHD streaming with HDR support.
Amazon was one of the first streaming services to
announce plans to support 4K content. For HDR, the
service is supporting the HDR10, Dolby Vision, and
HDR10+ high dynamic range profiles.
iTunes goes 4K: Following the release of the Apple TV
4K media adapter in the fall of 2017, Apple upgraded
its iTunes streaming entertainment service to carry 4K
UHD movies and television programs with HDR10 and
Dolby Vision HDR in its store. These titles are available
to purchase or rent. As an added incentive, iTunes doesn’t
charge extra for 4K versions of titles, which makes
viewing such fare a bargain compared to many other
services. In 2018, the object-based surround sound format
Dolby Atmos was offered via iTunes to all owners of the
Apple TV 4K with tvOS 12.
Disney+ OTT service to launch: In an effort to combat
the rapid rise of competitive threats like Netflix, Disney
announced it would launch an OTT service of its own
in the fall of 2019 called Disney+. In anticipation of the

CTA’s Video Division
CTA’s Video Division fosters the growth and
development of the video products sector of the
consumer technology industry.
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Key Focus
• Conduct market research on
consumer sentiment of personal video
entertainment technologies and content
consumption trends.
• Drive awareness of next generation display
technologies among industry and consumers.
• Work with stakeholders to ensure that
accessibility is properly balanced with the
need to preserve innovation and flexibility
for manufacturers.

rollout Disney has been pulling many of its titles and
franchise from Netflix and other streaming services. At
launch Disney+ will have a selection of more than 4,000
titles from the combined libraries of Disney and Fox,
topping Netflix after various licenses expire, without
going to outside sources for content. The service will also
have original content, including a second Star Wars liveaction series as a prequel to the events of Rogue One: A
Star Wars Story.
Though details were scant, Disney+ was speculated to
be planning to offer its service in a variety of bundled
options, including the addition of content from its
investments in Hulu and ESPN+.

AT&T to launch OTT service: AT&T, like Disney, plans
to launch an OTT streaming service to go up against the
rapid advancements of Netflix, Amazon and others. The
company will use content from its acquisitions of Time
Warner assets, including HBO.
The service is expected to launch in 2019 with three
different subscription tiers. The first tier will offer films
from WarnerMedia’s catalog, the second will offer
WarnerMedia TV series and “blockbuster movies,” and
the third will combine films from that library catalog with
original series. The latter is expected to include shows
from HBO as well as content licensed from third parties.
YouTube expands 4K, HDR content: Google’s giant usergenerated video content portal YouTube has long been at
the cutting edge of new video technologies. It has carried
videos in 4K almost from the very beginning and has since
expanded that with HDR. YouTube’s 4K content uses
the VP9 compression codec — as opposed to the more
commonly used HEVC (H.265) codec — which helps the
platform serve up high-quality 4K Ultra HD video at up
to 60 frames per second. Content is wide-ranging in both
video quality and focus of interest, containing everything
from nature videos to produce demos. Most of it is free.
To skip ads, YouTube offered a paid subscription tier
at first called YouTube Red. But slow uptake led the
company to switch to a free ad-supported model for its
premium and original content and change the name to
YouTube Premium. In 2016, YouTube also expanded
its stable of video offerings by launching YouTube
TV providing live over-the-top programming tailored
for cord-cutters.
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Sony offers TV buyers Ultra 4K movies and video: In
2016 Sony launched a 4K video streaming service in the
U.S., called “Ultra,” delivering new and catalog releases
from Sony Pictures and Sony-owned dramas to Sony
Bravia TVs equipped with the Android TV operating
system. The service was conceived as a means of pushing
greater availability of 4K UHD content that customers to
help sell more Sony 4K television sets.
The service offers movies for purchase only, at an
average price of $30. The service is available on Sony 4K
Ultra HDTVs running the Android TV system and on the
PlayStation 4 Pro console. Many titles available through
Ultra support HDR. Sony Pictures, the company’s motion
picture arm, has been shooting and upconverting movies
in 4K for years giving it a ready library of content that
can be offered to viewers. The service will be delivered
over fast internet connections, avoiding having to
go through pay TV service providers. Sony said the
4K content will be delivered with HDR information
embedded in the stream. Sony didn’t provide any details
about the launch of the service in other markets.

UltraFlix brings 4K streaming titles: In 2015, Nanotech
Entertainment provided some of the first OTT 4K Ultra
HD streaming content with its UltraFlix service. The
service provides more than 1,400 Hollywood movies,
nature and sporting documentaries, TV series and live
concerts. UltraFlix delivers “visually lossless” 4K Ultra
HD streams at under 4 Mbps, making 4K available to
4K UHD TV owners with lower-tier broadband service.
UltraFlix has access to more than 600 hours of 4K
programming from such major studios as Paramount,
MGM, Millennium, Magnolia, Warner and others. The
service’s library is available for free-view, purchase or in
48-hour rental windows. Movies are offered in different
grades of 4K depending on the source material. Silver
is 4K converted from an HD master, Gold is 4K from
older material that was shot on film, and Platinum is
content that was shot in 4K originally. The service is
now available on many of the leading 4K TV brands and
Ultra HD-ready media adapters from such companies as
Samsung, Sony, Vizio, Hisense and others.

Shutterstock/Oleksiy Mark

Vudu makes Walmart magic: Launched in late 2007, and
acquired by Walmart in 2010, Vudu now offers streaming
pay-per-view standard definition, HD, 4K UHD and 4K
UHD with Dolby Vision HDR video via apps installed on
a range of connected TVs and streaming media adapters.
Today Vudu is the third-largest transactional VOD service
in the U.S. behind Apple’s iTunes and Amazon Video.
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Vudu began offering 4K UHD video with Dolby Atmos
Surround Sound and Dolby Vision’s HDR technology
in 2015 for 4K TVs that are capable of handling and
outputting both technologies. The service streams 4K
UHD movies and other programming with Dolby Atmos
object-based surround sound. Vudu was among the
earliest OTT movie/TV show stores to offer support for
the Dolby Vision flavor of HDR technology for expanded
dynamic contrast values.
In 2017, Vudu added support for the baseline HDR10
HDR platform in select titles. Vudu is part of the Movies
Anywhere content locker program, which offers free
digital copies of movies for the purchase of select 4K
Ultra HD Blu-ray Discs, among other benefits. The Vudu
app is now available on a wide number of smart TV
platforms and streaming media players including iOS
and Android devices; Blu-ray players; game consoles like
the Xbox 360 and Xbox One, PS3 and PS4; and other
streaming media players, like Roku, Chromecast, Apple
TV, Android TV, and more.
In 2018, Vudu announced a partnership with MGM
under which the studio will create original series based
on franchises in MGM’s film and TV catalog. Those
shows will be exclusively licensed to Vudu for North
America, and available on Vudu’s free, ad-supported
Movies On Us service.
Vudu launched Movies On Us two years earlier as a
free, ad-supported complement to its core transactional
VOD business, which offers about 150,000 titles for
purchase or rent. Movies On Us now features more than
3,125 movies free to watch with ads, most of which are
older library titles. It also has 262 full seasons of TV
shows. The company said the free viewing side of the
Vudu platform has proven a very successful addition.
Roku expands ad-supported video app: Like Vudu,
smart TV platform developer and streaming device
manufacturer Roku, launched in 2018 a free adsupported movie service to owners of its Roku-OS
enabled Roku TVs and media streaming devices. The
service and app, called The Roku Channel, was later
added to Samsung smart TVs as well. In tandem with the
channel launch, Roku updated the navigation on its own
devices and TVs to include a new feature called “Featured
Free,” which directly points users to free content from
The Roku Channel, as well as other apps, like ABC, The
CW, CW Seed, Fox, Freeform, Pluto TV, Sony Crackle
and Tubi. The channel itself is populated with movies
that Roku gained access to through licensing deals with
studios like Lionsgate, MGM, Paramount, Sony Pictures
Entertainment and Warner Bros.
As the service gained popularity, Roku later expanded
the offerings within The Roku Channel app offering,
first to include more entertainment and sports options

and later adding paid premium subscription services. In
the efforts, Roku expanded its entertainment partners to
include TMZ, AFV, FailArmy, People Are Awesome, and
Pet Collective. For sports, Roku offers live programming
from Adventure Sports Network, Combat Go,
EdgeSports, and Stadium.
On the premium subscriptions side, Roku gave users
the ability to subscribe to premium content services
including Showtime, Starz and Epix within The Roku
Channel app. Premium subscriptions are only viewable
within The Roku Channel. Search within The Roku
Channel was expanded, allowing users to search for
keywords within the channel. The Roku Channel will
make subscription streaming easy for users by providing
one destination to watch premium entertainment from
more than 25 providers with a single monthly bill and
simple account management.

Acronyms
AMOLED Active Matrix Organic Light-Emitting
Diode
ATSC Advanced Television Systems Committee
BDA
Blu-ray Disc Association
CAGR Compound Annual Growth Rate
CRT
Cathode Ray Tube
DBS
Direct Broadcast Satellite
DCI-P3 Digital Cinema Initiative-P3
DMA
Digital Media Adapter
DRM
Digital Rights Management
DTH
Direct-to-Home
DTV
Digital Television
DVI
Digital Visual Interface
EOTF Electrical Optical Transfer Function
EPG
Electronic Programming Guide
FVC
Future Video Codec
HDR
High Dynamic Range
HLG
Hybrid Log Gamma
LCD
Liquid Crystal Display
LPTV Low-Power TV
MSO
Multi-System Operator
OLED Organic Light-Emitting Diode
OTA
Over-the-Air
OTT
Over-the-Top
PiP
Picture-in-Picture
PPV
Pay-Per-View
STB
Set-top Box
SVOD Subscription Video On-Demand
TFT
Thin Film Transitor
UHD
Ultra High-Definition
VCR
Video Cassette Recorder
VESA Video Electronics Standards Association
Video On-Demand
VOD
WCG
Wide Color Gamut
WOLED White Organic Light-Emitting Diode
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Top Trends
• 2019 is the dawn of 5G — the next

generation wireless network capable
of record-breaking speed and
dependability. A small handful of 5G
mobile phones are expected to be
available by year’s end.
• Slowly but surely, 5G networking

equipment is being put in place, thanks
to major telecom companies building
hotspots in cities across America.
• According to the CTA Consumer

Technology Extended Forecast, 5G phone
sales will go from zero in 2018 to 2.1
million units sold in 2019. Then, prepare
for takeoff: sales will increase by 865%
in 2020, reaching 20.26 million units.
• Foldable phones briefly stumble on the

way to the starting gate due to hardware
issues. In 2019, smartphones with
foldable displays will sell 100 million
units, according to CTA.
• Smart assistants, becoming a conduit to

other services, such as health care and
product purchases, are now in one-third
of U.S. homes.
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ike bored children in the back seat of the family car
on a road trip, we have waited for 5G for so long that
it’s understandable to ask, “Are we there yet?” The
answer is a hesitant “yes.” After years of development,
planning and hype about download speeds that would let
us receive a full-length movie in just seconds, we’re finally
seeing initial deployments of commercial 5G networks
going live in major cities for both mobile devices and fixed
5G home internet “hotspots.”
For the uninitiated, 5G is the fifth generation of cellular
networking. It’s what comes after our current 4G LTE.
As with every new generation of wireless technology, the
biggest appeal is increased speed, and this is no exception.
5G networks have potential peak download speeds of 20
Gigabits per second (Gbps), with 10 Gbps being seen as
typical. By comparison, 4G LTE networks currently top
out at around 1 Gbps. 5G at home will also be faster than
the cable internet connections that deliver broadband to
many people across the country.
Another defining characteristic of 5G is lower latency
compared to existing 4G LTE technology. Network
latency is defined as how long it takes to download a
large file when immediacy is necessary. 5G networks
will be capable of latency rates that are less than a
millisecond in ideal conditions. As such, 5G will make
applications once thought impractical due to network
delays, such as virtual reality, much more realistic.
A small handful of mobile phones will be available
by the end of 2019. 5G home service will feature speeds
of around 300 Megabits per second (Mbps), allowing
consumers to stream, game, video chat or enable smart
home applications faster than ever.
Measured for the first time, CTA expects 2019 U.S.
sales of 5G smartphones will reach $1.89 billion in sales
to dealers, then shoot up to $15.30 billion in 2020,

according to CTA’s July Sales & Forecast. That’s a
total of 2.1 million 5G phones sold in 2019. 5G home
gateways will generate $280 million in 2019, up from
2018’s $18 million. By 2020, CTA predicts this category
will break a billion dollars in sales to dealers. By 2022,
77% of all smartphones sold will be 5G-enabled and
CTA’s forecast estimates 131.94 million 5G-enabled
smartphones will be sold. But it won’t stop there. 2020
will see an astronomical increase in 5G smartphone
sales as it becomes the most common type of phone.
CTA predicts sales to increase 865% in 2020, selling
20.26 million units to dealers and generating $15.30
billion in revenue.
Overall, looking at U.S. wholesale revenues of
consumer technology products, according to CTA’s
U.S. Consumer Technology Sales & Forecasts report,
smartphones are the top revenue category in a consumer
technology industry expected to reach $300.9 billion,
accounting for more revenue ($80 billion) than the
other top four revenue categories (laptop PCs, LCD
TVs, factory-installed automotive technology and
tablet PCs) combined.
Wireless fixed broadband and mobile network speed
test company Ookla has put together a global 5G map
that tracks commercial launches of 5G technology around
the world. The company currently counts 20 operators
that have deployed 5G networks in 294 locations. Of
the total, Swiss operators are responsible for a combined
217 cities. South Korea has 16 cities with “limited”
availability and two with “commercial” availability. The
firm defines limited availability when a 5G network is
present, but devices are limited to select users, usually in
a testing environment. Commercial availability refers to
a 5G network where any consumer can purchase a device
for use on this network.

5G SMARTPHONES
2.1 million unit sales to
dealers in 2019
$1.89 billion in revenue
Source: CTA Market Research
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Smartphone Shipment Revenue ($ Billions)
Estimate

2018
Total Smartphone Revenue

Projected

2019e

2020p

Percent Change (%)

2021p

2022p

2019 2020 2021 2022

$78.798

$77.470

$77.775

$79.034

$79.145

-2%

0%

2%

0%

with a screen size between
4.0” - 5.2” (U.S.)

34.033

30.340

28.020

25.836

22.698

-11

-8

-8

-12

with a screen size between
5.3” - 6.5” (U.S.)

44.765

47.130

49.754

53.199

56.447

5

6

7

6

with 5G connectivity (U.S.)

0

1.89

15.296

49.300

78.507

0

709

222

59

with foldable displays (U.S.)

0

.185

.388

.558

1.066

0

109

44

91

Smartphone Unit Sales to Dealers (Millions)
Estimate

Projected

Percent Change (%)

2018

2019e

2020p

2021p

2022p

169.412

165.515

166.102

168.500

170.569

-2%

0%

1%

1%

with a screen size between
4.0” - 5.2” (U.S.)

79.702

74.000

70.051

66.587

63.050

-7

-5

-5

-5

with a screen size between
5.3” - 6.5” (U.S.)

89.710

91.515

96.051

101.913

107.519

2

5

6

6

with 5G connectivity (U.S.)

0

2.100

20.259

72.500

131.944

0

865

258

82

with foldable displays (U.S.)

0

.100

.250

.400

.820

0

150

60

105

2021p

2022p

Total Smartphones Unit Sales

2019 2020 2021 2022

Smartphone Average Factory/Wholesale Price (Dollars)
Estimate

2018
Average Smartphone Price

Projected

2019e

2020p

Percent Change (%)

2019 2020 2021 2022

$465

$468

$468

$469

$464

1%

0%

0%

-1%

with a screen size between
4.0" - 5.2" (U.S.)

427

410

400

388

360

-4

-2

-3

-7

with a screen size between
5.3" - 6.5" (U.S.)

499

515

518

522

525

3

1

1

1

with 5G connectivity (U.S.)

0

900

755

680

595

0

-16

-10

-13

with foldable displays (U.S.)

0

1,850

1,550

1,395

1,300

0

-16

-10

-7

Source: CTA Market Research

First 5G Handsets Ship
First deliveries of Samsung Galaxy S10 5G phone
were made to Verizon customers on May 16, for those
who pre-ordered.
The Samsung Galaxy S10 5G is the first integrated
(doesn’t require an accessory to work on the faster
networks) 5G phone on the market. Motorola’s Z3 also
runs on 5G but only if you buy an additional Moto Mod
accessory, which snaps onto the back of the Moto Z3
phones and transforms them into 5G-compatible devices.
Complete with a 6.7-inch display, the Galaxy S10
5G has 8GB RAM and a total of six cameras, including
a dual front camera with a 3D-depth lens for things
like augmented reality. The phone will be exclusive to

Verizon in the U.S. for a limited time and then available
on other carriers.
Verizon’s 5G network for phones was switched on in
select areas of Chicago and Minneapolis with download
speeds up to 1 Gbps.
This year AT&T said it plans to offer at least three 5G
mobile devices including the Samsung Galaxy S10 5G
smartphone, according to the company.
Sprint began accepting preorders for its first 5G phone,
the LG V50 ThinQ 5G, on May 19 along with a new 5G
hotspot hub built by HTC. The V50 ThinQ 5G boasts
LG’s OLED display, DTS:X 3D surround sound and a HiFi Quad DAC (wired headphones or speakers required).
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2021. Keep in mind that this isn’t out of character for
the company. Apple didn’t release 4G-compatible phones
until 2012. The first 4G enabled smartphone (HTC Evo
4G) was released in the U.S. in June 2010.

The HTC 5G Hub will harness 5G speeds to stream 4K
videos to a second screen. It can also replace a Wi-Fi
router and remove unnecessary cables with a simple plugand-play setup. Within the Wi-Fi radius of the HTC 5G
Hub, non-5G devices such as laptops, tablets, phones and
TVs can experience the speed and low latency of 5G.
Both devices will initially be available to Sprint
customers in Atlanta, Dallas, Houston and Kansas City.
They will then be available in Sprint’s other 5G markets
— Chicago, Los Angeles, New York, Phoenix and
Washington, D.C. — by the end of the year.
T-Mobile won’t roll out its service until the end of 2019,
citing the relative absence of phones to connect to it. When
T-Mobile does come online with 5G, the company has
promised it will start with New York City, Los Angeles,
Dallas and Las Vegas, with full national coverage in 2020.
It should be noted that T-Mobile and Sprint are currently
fighting to win regulatory clearance for their $26.5 billion
merger and 5G is one reason why. T-Mobile says that
combining its low-band and mmWave spectrum with the
2.5-GHz spectrum that Sprint acquired will provide it
with the necessary mix of coverage and capacity. Analysts
suggest that the two carriers are anticipating a challenge
from the Justice Department’s antitrust division and/or the
Federal Communications Commission, which both must
sign off on the transaction for the merger to happen.
As for the Apple iPhone, analysts believe that there
won’t be a 5G-compatible iPhone until 2020 or possibly

5G Hotspots
For the home, this year carriers are investing much
more effort and money in “fixed” 5G — high-speed
broadband wireless as an alternative to cable or other
internet services.
AT&T launched 5G in 12 cities in December 2018
(including Dallas, Atlanta, Waco, Charlotte, Raleigh and
Oklahoma City) using the Netgear Nighthawk 5G Mobile
Hotspot. The carrier raised its city count to 19 in April,
adding Austin, Los Angeles, Nashville, Orlando, San
Diego, San Francisco and San Jose.
Also, in 2018, Verizon announced 5G Home in parts
of four cities (Houston, Indianapolis, Los Angeles and
Sacramento) using a fixed 5G home internet service meant
to deliver broadband services. It requires using a special
5G hotspot router to connect to the network and feeds it
to other devices via Wi-Fi.
Verizon recently also named 20 more cities in the U.S.
including Atlanta, Boston, Houston and San Diego, where
customers will have access to its 5G “Ultra-Wideband”
network. The carrier claims download speeds that are
about 20 times faster than 4G at its best, and with very
little lag time.

Share of Smartphone Users and Price Premiums for 5G
All

Early Adopters (25%)

Followers (45%)

Laggards (30%)

Share (%) of smartphone users

100%

50%

75%

Among early 5G adopters,
50 percent say they are willing to
pay 32% more for 5G services

50%

25%

0%

0%

10%

0%

30%

0%

Price premium (%) over existing mobile data spend for 5G

Source: Ericsson
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50%

0%

Paying a Premium
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Findings from a consumer survey on 5G conducted
by Ericsson Consumer and IndustryLab Insight (5G
Consumer Potential, May 2019) showed that although
consumer willingness to pay cannot be directly translated
into what they eventually will pay for 5G, in the U.S.
consumers surveyed say they will pay a price premium of
15%, which translates to about $9.
The consumer research division of the networking gear
giant polled 35,000 consumers in 22 countries, including
4,500 in the U.S. All respondents were smartphone
owners and use the internet on a daily basis.
Of the smartphone users surveyed globally, seven out of
10 said they are excited about the possibility of 5G being
available in their markets soon, while four in 10 expect
5G to be available within a year.
According to the Ericsson study, half of early adopters in
the U.S. said they would pay as much as $20 more if their
selected applications and services were bundled in a 5G plan.
Four in 10 smartphone users who are willing to pay
a premium of 40% or more for 5G
consider new use cases (e.g.,
AR glasses and immersive
video) and the security and
trustworthiness of the
network to be important
considerations
in a future 5G
subscription plan.

Foldable Phones Slip, Smart Speakers
Surge
Folding smartphones with wraparound displays that can
fit into a pocket (with, say, a 4.6-inch screen) but unfold
into a full-sized display (e.g, 7.3-inch) tablet made their
debut this year but not before Samsung pushed back the
launch of its highly anticipated Galaxy Fold after early
reviewers reported that phones were breaking too easily.
Samsung found a fix and it turned out to be relatively
simple: to extend a thin protective layer that covers the
screen enough that it can be tucked behind the display
area along with a reduction in the size of a hinge on
the folding phone.
Earlier, at CES 2019, Chinese startup Royole showed
off what it claimed to be the world’s first commercial
smartphone with a flexible display. Called FlexPai, it is
a combination of mobile phone and tablet. Unfolded,
FlexPai provides a 7.8-inch color display screen with 4:3
aspect ratio and a 1920x1440 resolution.

SMART SPEAKERS
$2.97 billion in revenue (-1%) in 2019
35.24 million units (+1%)
Source: CTA U.S. Consumer Technology Sales & Forecasts
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WIRELESS

Meanwhile, the big trend in the smart home is that
more Americans are embracing voice controls in their
intelligent products. According to CTA’s 21st Annual
Consumer Technology Ownership and Market Potential
Study from 2019, almost one third — roughly 31% — of
U.S. households now own a smart speaker, an increase
from just 16% in 2018, with the average number of smart
speaker units per owner household at 1.9.
Looking to the future, 20% of households intend to
purchase a smart speaker within the next 12 months.
And according to CTA’s most recent U.S. Consumer
Technology Sales & Forecasts study, voice-controlled
smart speakers are projected to sell 35.23 million units
and earn $2.97 billion in revenue in 2019, a minor
year-over-year increase of 1% in units sold but a 1%
decrease in revenue.
“Americans are embracing AI tech in the home at
unprecedented levels,” said Steve Koenig, vice president
of research, CTA. “The dramatic rise in household
ownership of intelligent devices like smart speakers shows
American consumers endorse the benefits and convenience
of artificial intelligence and voice recognition to help them
with everyday tasks.”
On a worldwide basis, a new study by the market
analyst firm Canalys projects the installed base for smart
speakers such as Amazon Echo and Google Home (which
accounted for some four out of five smart speakers sold
in the U.S. last year) will grow 82.4% from 114.0 million
units in 2018 to 207.9 million in 2019, a year-over-year
jump of 82.4%.
Also, according to Canalys, the global installed base for
smart speakers could be around 400 million by 2021.

Canalys Senior Analyst Jason Low points out that
hardware differentiation “is becoming increasingly
difficult, and consumers have higher expectations of smart
speakers and smart assistants. Vendors will need to focus
on marketing the next generation ‘wow factor’ for their
respective smart assistants and voice services to change
consumers’ perception and drive greater adoption.”
To that end, at its I/O developer conference in
Mountain View, CA, in May, Google unveiled a new
smart speaker with a larger screen, better sound and
video calling. It’s part of a broader push to get its digital
assistant into more homes. The Nest Hub Max has a
10-inch screen, up from the smaller version’s seven-inch
display. The new model also adds a high-resolution frontfacing camera that can be used for video calls and as a
Nest security camera. The smaller current model is being
renamed the Google Nest Hub. It was previously called
the Google Home Hub.
Google’s intent is for the additions to make it better
able to compete with Amazon’s Echo Show, another
smart speaker with a screen.

You’re Being Heard
With reports of Amazon listening to Alexa conversations
(Amazon keeps a copy of everything Alexa records after it
hears its name — the company said that it may use Alexa
requests to train the AI), people have concerns over the
devices’ privacy implications.
Microsoft in its recent Voice Report 2019 study found
that 41% of voice users are concerned about their devices
actively listening to or recording them. Other key findings
from the report:

Smart Speakers Poised to Overtake Tablets by 2021
(Worldwide installed base by device category)
Tablets

Smart Speakers

Wearable Bands

600

Units (millions)

500
400
300
200
100
0
2017

Source: Canalys
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2018

2019

2020

2021

2022

2023

• 69% of respondents have used a digital assistant.
• 75% of household will have at least one smart
speaker by 2020.
• 57% of respondents expect to be able to reach and
engage with their favorite brands through digital
assistants within the next five years.
Clearly after years of development and planning,
commercial 5G networks are now going live in cities
for both mobile devices and fixed 5G home internet
“hotspots” and will transform the way we live.

CTA’s Wireless Division
The CTA Wireless Division strives to promote the
growth and development of wireless products,
applications and services.
Key Focus
• Provide CTA members with educational
and networking opportunities in the
wireless industry.
• Develop resources and tools to educate
CTA members on issues that affect the
wireless industry.
• Develop relevant, comprehensive
market research focused on current
market challenges and wireless
products and services.

Shutterstock/metamorworks

How Are People Engaging With Voice?
Voice search through a personal digital assistant
(Siri, Alexa, Google Assistant, Cortana)........................................................

72%

Voice search through a smart home speaker...............................................

35%

Voice commands to a TV or smart home device
that is not a smart home speaker.................................................................

36%

Voice commands to a vehicle........................................................................

31%

Voice skills or actions through a smart home speaker,
i.e., “Hey Cortana, play ‘Morning Edition’”...................................................

52%

Source: Microsoft, Voice Report 2019
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CHRONOLOGY: CT HIGHLIGHTS
2019

2018

• 8K Association is formed.

• Voice-control “smart” speakers debut at CES.

• Sirius XM satellite radio acquires Pandora

• Amazon buys video doorbell pioneer Ring.

streaming music service.
• Amazon completes purchase of mesh router

company eero.
• FCC opens experimental “terahertz wave”

spectrum for potential 6G products and services.
• Microsoft releases disk-less Xbox One S all-

digital gaming console.
• First 5G networks in U.S. open alongside the first

5G smartphones.
• Samsung ships Galaxy Fold, the first foldable

screen smartphone.
• Self-contained VR headset Oculus Quest ships.
• LG begins sales of first roll-up TV.
• Sony and Microsoft reveal their next-gen gaming

consoles: the Playstation 5 and Project Scarlett,
respectively.
• Google launches Stadia gaming service.
• Apple, Disney launch TV streaming services.
• Apple Arcade gaming subscription

• Google demos Duplex AI natural language

interface and releases Android Pie smartphone
operating system.
• EU’s General Data Protection Regulation (GDPR) to

protect consumer digital security goes into effect.
• Net neutrality rules end.
• Amazon releases Fire TV Cube.
• Apple, Samsung settle seven-year patent dispute.
• Toys ‘R’ Us closes stores but may reopen certain

locations in 2019.
• Samsung begins shipping modular MicroLED

“wall” TV .
• U.S. government bans Huawei, ZTE technology.
• Wi-Fi Alliance announces generational specification

rebranding and next-gen Wi-Fi 6 (802.11ax).
• Sears files for bankruptcy.
• Samsung starts shipping first 8K TVs.
• First Wi-Fi 6 (802.11ax) routers go on sale.

service launches.
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2017

2016

2015

• Sharp starts to ship first

• Smart TVs comprise more than half

• First HDR, WCG, “quantum dot” and

• HDMI 2.1 specification, which

supports 8K video, announced.

• First hi-res audio streaming begins

on Tidal music service.

• LG announces first “wallpaper TV,”

bendable 2.57mm thin OLED UHD
displays.

• CTA celebrates 50th

anniversary of CES.

• UHD Alliance (UHDA) announces

performance criteria for batterypowered devices.

• Nintendo releases the Switch, the

first video game system designed
to be played portably or as a
home console.

• Vudu allows customers to convert

Blu-rays and DVDs to digital copies
via smartphone app.

• Final ATSC 3.0 specifications for 4K

broadcast standard announced.

• Toys ‘R’ Us files for bankruptcy.
• Smartphones overtake DVD/Blu-

ray to become second most-owned
tech in U.S.

• Bluetooth SIG releases v1.0 of

Bluetooth Mesh specification.

• Apple debuts the iPhone X, the first

smartphone with facial ID security.

• Hisense buys Toshiba TV business.

of all TVs shipped globally for the
first time.

• Field tests of next-generation 5G

cellular networks, with speeds
nearly four times that of Wi-Fi and
approximately 300 times faster than
4G LTE, begin.

• UHD Alliance (UHDA) defines

premium home 4K display criteria.

• Wi-Fi Alliance announces Wi-Fi

HaLow, 801.11ha, specification.

• First 4K Ultra HD Blu-ray deck, the

Samsung UBD-K8500, goes on sale.

• Haier buys GE appliance business.

go on sale.

• Sales of drones pass one

million units.

• First field tests of 4K OTA broadcast

ATSC 3.0 standard held.

• Super MHL announced as

next-generation digital AV
connector at CES.

• Toshiba exits North American TV

business.

• RadioShack declares bankruptcy,

• FCC votes to “unlock” cable set-top

• FCC adopts “strong” open internet

resurrection is announced.
box converters.

• eero, first Wi-Fi mesh router system,

goes on sale.

• Foxconn agrees to buy Sharp

Electronics.

• Consumers spend more on streaming

video than any other format for
first time.

• Samsung starts shipping its Family

Hub refrigerator, first smart
refrigerator with touchscreen.

then sold.

“net neutrality” rules, declares
internet a public utility.

• Sony launches PlayStation Vue, a

cloud-based OTT TV service.

• Apple starts selling the Apple Watch.
• First Apple HomeKit smart home

products available.

• RIAA unveils Hi-Res Music logo.
• Nest Thread smart home developer

specification released.

• Panasonic announces it will end LCD

• Microsoft releases touchscreen-

• Online sales top in-store purchases

• Sharp announces exit from U.S. TV

TV panel production.
for first time.

5.0 with quadruple the range.

• Apple sells its one billionth iPhone.
• Sales revenue from Bluetooth

headphones surpass revenue from
wired headphones for first time.

• Apple starts selling iPhone 7, the first

iPhone model with a Lightning jack
only, no headphone jack.

• Samsung agrees to acquire Harman

International.

• DirecTV begins DirecTV Now, OTT

streaming of satellite content.

• T-Mobile begins consumer testing of

Digits, which allows multiple phone
numbers to be accessed on a single
smartphone.

• Multiple VR vendors form Global

Virtual Reality Association.
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• First consumer VR viewing headsets

• Big-box retailer Circuit City

• Bluetooth SIG announces Bluetooth
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HDMI 2.0a 4K UHDs go on sale; first
flat OLED HDR 4K UHD; first UHD
with Dolby Vision HDR.

enabled Windows 10 OS.

market; Hisense buys Sharp’s U.S. TV
business.

• Specifications for Vidity, a secure

digital bridge content sharing
standard, announced by SCSA
(Secure Content Storage Association).

• Amazon enables download of Prime

videos for offline viewing.

• Android Pay and Samsung Pay

launch in U.S.

• First 4 media streamers, Google

Chromecast Ultras and Roku 4,
announced.

• Western Digital buys SanDisk.
• Amazon opens its first brick-and-

mortar bookstore, in Seattle.

• Competing wireless charging

technology groups merge into single
AirFuel Alliance.

• Sprint rolls out LTE Plus, the first

LTE-Advanced nationwide network
in the U.S.

Shutterstock/cobalt88

consumer 8K TVs.

2014

2013

• Global revenue from sales of digital

• Unit sales of smartphones surpass

• Microsoft buys Nokia cell phone

• First 4K Ultra High-Definition TVs

• HDMI 2.0 standard announced;

music — streaming and downloads
— surpasses CD revenue for the
first time.

• Unit sales of action cams pass

unit sales of traditional “beer can”
camcorders for first time.

• First 360-degree spherical

camcorders go on sale.

• Sony exits e-reader and personal

computer business; spins off TV
business into standalone entity.

• Wearable device category hits 50

percent consumer awareness.

• Google announces the Android-based

Open Auto Alliance (OAA) smart car
initiative.

• Google acquires Nest Labs.
• Google announces sale of Motorola

smartphone business to Lenovo.

• First curved smartphone, LG G Flex,

goes on sale.

• LG starts selling first OLED UHD TVs.
• LG G Pro 2, the first smartphone with

4K video recording, goes on sale.

• Netflix and Amazon begin 4K video

content streaming; DIRECTV begins
4K on-demand delivery.

• First digital camera with 4K video

recording, Panasonic DMC-GH4,
goes on sale.

• AT&T announces purchase of

DirecTV; bundles TV and cell service.

• Apple buys Beats Electronics

and Beats Music online
streaming service.

• Industry organizations agree on Hi-

Res audio standards.

• First smartphone with sapphire

glass screen, Kyocera Brigadier,
goes on sale.

• Jack Wayman, founder of CES, dies.
• Sprint announces first smartphone

leasing option, iPhone for Life.

• Pioneer merges home electronics

division with Onkyo.

• Apple launches Apple Pay pay-by-

phone system.

one billion.
go on sale.

• First high resolution audio playback

devices and music download services
are launched.

• HEVC (High Efficiency Video Coding),

aka H.265 video compression format,
approved.

• Pre-paid cellular companies begin to

sell 4G LTE smartphones.

• Mobile app downloads exceed 100

billion downloads.

• Factory revenue sales of 3G/4G

business.

Panasonic 65-inch Ultra HD first to
include it.

• First Passpoint-certified Wi-Fi

hotspots become active at Chicago
O’Hare airport.

• Ray Dolby, whose name appears on

more electronics devices and content
than any other, dies.

• iPhone 5S, the first smartphone with

fingerprint recognition, goes on sale.

• B&O announces first WiSa-certified

multichannel wireless speakers.

smartphones and tablets surpass
sales of traditional CE products for
first time.

• First Bluetooth-controlled bolt door

• First smartphones with quad-core

• FAA expands passenger inflight use

processors and 13 MP cameras
go on sale.

• GoPro, maker of action camcorders,

becomes leading camcorder
seller in U.S.

• Sony announces first 4K content

streaming service at CES.

• First smartwatch, Pebble, becomes

available.

• BlackBerry eliminates RIM (Research

in Motion) corporate name and
announces Z10 smartphone running
new BB10 operating system.

• FCC agrees to expand unlicensed 5

GHz band for Wi-Fi deployment.

• HP sells webOS to LG.

lock, Kevo, powered by UniKey and
made by Kwikset, goes on sale.
of electronics.

• Panasonic announces exit from

plasma TV business.

• NFC Forum, Bluetooth SIG

collaboration is announced.

• Sony PlayStation 4 and Xbox One

game consoles released a week
apart. Each sells one million units in
24 hours.

• Smaller, reversible USB-C jack

announced.

• U.S. House of Representatives passes

anti-patent troll legislation.

• Wi-Fi 802.11ac standard, offering

wireless speeds of 1.3 Gbps, approved.

• Glassless 3D TV systems co-

developed by Dolby, Philips and
Rembrandt, demoed.

• T-Mobile and MetroPC merge.
• Apple announces “in-the-car” car-

compatible extension of iOS, later
dubbed CarPlay.

• ESPN shuts down dedicated

3D channel.

• Single uncompressed HD video,

multichannel audio, power and
Ethernet HDBaseT 2.0 standard
announced.

• LG, Samsung exit plasma TV

Shutterstock/ClassyPictures

business, the last plasma
manufacturers.

• Amazon announces Amazon Echo

standalone voice command home
assistant Bluetooth speaker.
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2012
• U.S. factory sales of consumer

electronics exceed $200 billion
annually for first time, worldwide CE
sales top $1 billion for first time.

• First drones go on sale.
• Shipments of smart connected

devices surpass one billion units for
the first time.

• Global spending on technology

devices tops $1 trillion for first time.

• First five-plus inch smartphones with

HD resolution go on sale.

• First short-throw laser and pico

projectors announced.

• First Wi-Fi-equipped camcorders

available.

• First “premium compact” point-and-

shoot digital cameras go on sale.

• Mobile Content Venture (MCV) DTV

“Dyle” platform, Mobile 500 Alliance
broadcast groups initiate Mobile DTV
broadcasting.

• Half of online U.S. adults watch some

sort of streaming or downloaded
video at home according to
CEA’s study.

• Google buys Motorola smartphone

• First dual-core processor smartphone,

• IPv6 internet protocol launched.

• First tablet PC running the tablet-

business.

• London Summer Olympic games first

to be broadcast in 3D.

• First digital camera to run on Android

operating system, the Samsung
Galaxy Camera, is announced.

• Smartphone ownership surpasses 50

percent of all mobile subscribers for
first time.

• Apple announces the iPhone 5 and

iPad Mini, a tablet with lightningconnecting jack and Siri voice
assistant.

• Microsoft Windows 8 PC and tablets,

Windows Phone 8 smartphones and
tablets go on sale.

• Philips announces Philips Hue LED,

first mass market smartphonecontrolled smart bulb.

• Eastman Kodak files for Chapter

11 bankruptcy, ends camera and
printer sales.

• Sony purchases Sony Ericsson and

re-enters cell phone market as
Sony Mobile.

• Sony PlayStation Vita portable game

player goes on sale.

• Samsung’s ES8000, the first HDTV

with a built-in Web cam, goes on sale.

• Google unveils Google Glass internet-

connected eyewear.

• Solidoodle launches first sub-$500

3D printer.

specific Android 3.0 Honeycomb
OS, the Motorola Xoom, is
announced at CES.

• Audiovox announces it will buy Klipsch.
• JVC announces the first 3D

camcorder, the GS-TD1.

• Sony and Toshiba demonstrate

glasses-free 3D HDTV at CES.

• Apple expands iPhone sales to

Verizon and Sprint.

• The first dual-screen smartphone,

the Kyocera Echo, announced.

• Microsoft enters into strategic

relationship with Nokia for Windows
Phone models.

• Retailer Ultimate Electronics goes

out of business.

• First smartphone with built-in

• CEA launches wireless power

• First car with built-in wireless charging

• Thunderbolt interconnection

2011

• Nintendo 3DS, the first glasses-

Qi wireless charging, Nokia 920,
goes on sale.
pad, Toyota Avalon, introduced.

• Internet anti-piracy acts SOPA

(Stop Online Piracy Act) and PIPA
(Protect IP Act) killed in U.S. House
and Senate.

Motorola Atrix, announced at CES.

• Digital music download sales beat CD

sales for the first time.

• First products with Wireless Power

Consortium’s Qi wireless charging
standard go on sale.

• First “passive” 3D HDTVs go on sale.
• First cars with smartphone app-

compatible operating systems
go on sale.

• First contextual e-commerce

capability, allowing consumers to buy
from TV EPG, announced.

• Motorola splits into two companies;

its cell phone business sold
to Google.

technical standards program, the
Wireless Power Subcommittee.
standard, developed by Apple and
Intel, introduced in Apple MacBook
Pro laptops.
free 3D portable gaming device,
goes on sale.

• Japanese earthquake and tsunami,

and flooding in Thailand, slows
component production.

• Qualcomm FLO mobile TV service

ends; spectrum sold to AT&T.

• Intel announces ultra-thin

“Ultrabook” laptop PC specifications.

• Apple launches iCloud cloud-based

storage service.

• Lytro light field “perspective shift”

post-capture focusing camera
announced.

• First 21:9 aspect ratio HDTVs go on sale;

CEA announces 21:9 standards effort.

• First device with low-power Bluetooth

4.0, Apple iPhone 4s, goes on sale.

• Apple Co-founder Steve Jobs dies;

Apple becomes the world’s most
valuable company — the first CE
company to achieve this status.

• First UltraViolet digital rights

authorized/cloud-based licensed Bluray title, Horrible Bosses, is released.

• Jawbone UP, first wrist fitness

tracker, goes on sale.

• Amazon Kindle Fire tablet/e-book

goes on sale.

• Amazon e-books surpass paperback

book sales.
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2010

2009

2008

• First 3D HDTVs, 3D Blu-ray players

• Apple eliminates DRM from tracks

• HDTVs with Web access become

• SDXC (Secure Digital eXpanded

• First cell phones with near field

and 3D Blu-ray movies go on sale;
first stereoscopic 3D programs
broadcast.

• 4G LTE wireless broadband

networks rolled out in more than two
dozen markets.

• First cell phones with built-in mobile

sold on iTunes.

Capacity) format, enabling
SD cards of up to 2 terabytes,
announced at CES.

• Circuit City ends operations.

widely available.

communications (NFC) technology
become available.

• High-definition movie rental

downloads begin.

• Micro-USB universal cellphone

• Mobile DTV standards and testing

• Flash memory becomes predominant

• LTE (Long Term Evolution) wireless

• Roll-out of nationwide WiMAX mobile

• First USB 3.0 products go on sale.

• Bluetooth v3.0 specification

• First ultra-light netbook laptop PCs

• Pioneer sells its plasma TV business

• Most online music retailers end copy

• The first solar-powered cell phone,

• Digital TV converter coupon

Wi-Fi hot spot capability become
available.
camcorder storage medium.

• Android becomes leading-selling

smartphone OS.

• 4K Ultra HDTVs demonstrated at CES.
• Apple iTunes becomes world largest

music vendor.

• HP buys Palm and webOS

operating system.

• Apple iPad goes on sale.

charger standard proposed.

broadband network standard ratified.
announced.

to Panasonic.

the Samsung Guru, is announced.

• Analog TV broadcasting ends.
• Best Buy starts selling the Insignia

NS-HD01, the first portable HD Radio
receiver.

announced.

wireless broadband network begins.
go on sale.

protection and restrictions.

program begins and converter boxes
go on sale.

• In-room cable-replacement

WirelessHD (WiHD, aka UltraGig)
technology finalized.

• Warner Bros. drops support for

• Bluetooth 4.0 Low Energy (LE)

• First call made via hybrid cell/

• Nest Labs founded.

• The first 3D still camera, Fuji W1, is

• Beats by Dr. Dre headphones

• JVC and Kenwood merge.

• First “green” CES.

finalized.

• HTC’s EVO 4G, the first 4G cell phone

in the U.S., goes on sale from Sprint.

• Gesture-based gaming system

add-ons for Microsoft Xbox 360 and
Sony PlayStation, Kinect and Move,
announced.

• Sony unveils the NEX-VG10E, the first

interchangeable lens camcorder.

satellite phone, the TerreStar-1.
announced.

• In Scottsdale, AZ, Microsoft opens its

first retail outlet.

• WHDI (Wireless Home Digital

Interface), an in-home wireless
HDMI video connectivity standard, is
announced.

• FCC approves spectrum for

• Blu-ray Disc Association ratifies 3D

• Google announces its self-driving

• Panasonic and Sanyo merge.

“super Wi-Fi.”
car project.

Blu-ray standard.

HD-DVD, making Blu-ray the highdefinition DVD format standard.
introduced by Monster Cable.

• The first ultra-thin LCD HDTV is

announced at CES.

• First movie releases on Blu-ray and

DVD with extra PC-compatible digital
copies (iTunes Digital Copy) included
are released.

• Apple’s iTunes becomes U.S.’s largest

music seller.

• Microsoft’s launches Windows

Phone 7 OS.

• The first color dedicated e-book

readers announced.

• High-speed CompactFlash card

Shutterstock/BCFC

standard specifications announced.
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2008

2006

2005

• Sirius and XM satellite radio

• Inkjet printers using longer-lasting

• The first PCs with dual processors

providers finalize merger.

• LG announces the BD-300, the first

Blu-ray player with streaming movie
services included.

• Micro Four Thirds digital camera

interchangeable lens standard,
developed by Olympus and
Matsushita, is introduced.

• The first smartphone running

Google’s Android OS, the T-Mobile G1
(aka HTC Dream), goes on sale.

• Spotify online streaming music

subscription service launches.

• Comcast and Panasonic deploy first

Tru2way interactive cable TV STBs,
CableCARDs and HDTVs.

• The Telenav Shotgun, the first

two-way personal navigation device
(PND), goes on sale.

• HP announces its TouchSmart tx2,

the first consumer multi-touchscreen
laptop PC.

• The first pico pocket video projector,

the Optoma Pico, is announced.

2007
• First cell phones capable of receiving

broadcast television is available.

• CES celebrates 40th anniversary.
• Netflix announces movie

streaming service.

• Zink Imaging introduces inkless

printing — no ribbons or cartridges.

• Apple begins selling its Apple TV,

the first Wi-Fi-enabled “media
streamer” STB.

• ASUS unveils the Eee PC, the first

“notebook” computer.

• Apple iPhone goes on sale.
• All GPS location limitations removed,

making portable navigation devices
(PND) a mainstream product
category.

• Sony announces its XEL-1, the first

OLED HDTV.

• Amazon Kindle e-book reader is

• Sales of digital TVs surpass sales of

become available.

• Cell phone carriers offer live and

analog TVs for the first time.

downloadable TV clips and open
online downloadable music stores.

• First DECT 6.0 cordless phones

• Consumer digital cameras reach 10

• First cellular and cordless phones

• AV home theater receivers with HDMI

go on sale.

with Wi-Fi come to market.

• First broadband HSDPA GSM

and CDMA EV-DO cell phones
available in U.S.

• The first 1080p plasma HDTVs

go on sale.

• First RPTV HDTVs with LED lighting

technology demonstrated at CES.

• Samsung and Time Warner Cable

deploy the first OCAP (Open Cable
Applications Platform) TV and
cable systems.

• Western Union sends its last telegram.
• President George W. Bush signs

legislation to end analog television
broadcasting on February 17, 2009.

megapixel resolution.

connectivity and direct satellite radio
connectivity go on sale.

• Flash media card capacity

reaches 4 GB.

• Sonos starts shipping its Digital

Music System, the first multi-zone
distributed Wi-Fi audio system.

• The first subscription-based online

digital music service, Napster To Go,
and compatible portable devices is
announced.

• YouTube debuts.
• CEA inducts its first class of Digital

Patriots, honoring government and
industry leaders for their positive
impact on the rapidly evolving
consumer technology industry.

• Twitter CEO Jack Dorsey sends

• U.S. Court of Appeals strikes down

• Pure Digital Point & Shoot

• Microsoft Xbox 360 video game

first tweet.

“disposable” digital camcorder,
which evolves into the Flip, goes on
sale at CVS drug stores.

• Competing high-definition DVD

players go on sale in the U.S., the
Toshiba 3x HD-DVD player and the
Samsung BD-P1000.

• Sony’s Handycam HDR-UX1, the first

camcorder using the AVCHD format,
co-developed by Sony and Panasonic,
goes on sale.

• CEA and IT industries file “consensus

proposal” with FCC to end plug-andplay two-way cable TV interoperability
stalemate.

• New Wi-Fi 802.11n specification,

enabling throughput of 100 Mbps for
wireless local transmission of HDTV,
is approved by IEEE.

• Next generation Sony PlayStation

FCC’s “broadcast flag” order.
console goes on sale.

• FCC requires mandatory inclusion of

ATSC DTV tuner in 50 percent of all
24-inch to 35-inch TVs by July 1.

• Plantronics Pulsar 590, the first

Bluetooth stereo headphones,
go on sale.

• The first portable MP3 player/

satellite radio recorder, the Sirius
S50, is announced.

• Pandora, the first music streaming

service, launches for public
streaming.

• The first digital cameras with built-in

Wi-Fi, the Nikon Coolpix P1 and
Coolpix P2, are announced.

• Skype internet video phone service

launches.

3 and Nintendo Wii video game
systems go on sale in North America.

• One billionth Bluetooth device ships.

Shutterstock/Rose Carson

introduced.

pigment-based ink available for
first time.
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2004

2003

• Single-year U.S. sales of consumer

• First HDMI-equipped HDTVs are

• USB-equipped flash memory “thumb

• First IBOC digital radio receivers

• The first flash memory camcorders

• First Wi-Fi and Bluetooth-equipped

• Cell phones equipped with video

• Commercial voice-over-IP (VoIP)

electronics surpass $100 billion.

drives” become widely available.
go on sale.

cameras and megapixel digital still
cameras become available.

• 1 GB flash memory cards become

available.

• The first portable digital music

players with color LCD screens
go on sale.

• Media-in-newsfeed internet content

morphs into “podcasting.”

• UWB (ultra-wideband) wireless

broadband technology capable of
achieving speeds as high as 110
mbps is commercialized.

• Harvard students led by Mark

Zuckerberg launch Facebook.

• FISH (Flash Internal Semiconductor

Hard drive) flash memory format is
announced, but never catches on.

• Discussions begin on inter-

carrier push-to-talk cellular (PoC)
compatibility.

• DualDisc, combination CD and DVD,

is introduced.

• FCC and FTC begin rules-making

process on the “CAN-SPAM Act” to
curb email spam.

• Sony announces first dual-layer

(8.5 GB) DVD recording drives and
blank media.

• Google unveils Gmail.
• Combination cable HDTV STB

and HDTV DVRs and CableCARDequipped DTVs announced.

• Professional Audio/Video Retailers

Association (PARA) merges with CEA.

• More than 200 companies form

DLNA (Digital Living Network
Alliance) to merge multiple wired
and wireless, CE and PC standards
into interoperable home network
standards.

• MobiTV, which enables compatible

cell phones to receive live TV
broadcasts, become available.

available.

go on sale.

PDAs are available.

phone service begins.

• PCs with built-in Wi-Fi capability

go on sale.

• HD-compatible PVRs/DVRs become

available.

• First consumer 64-bit personal

computers go on sale.

• First PDA watches go on sale.
• First flash memory camcorders

become available.

• Traditional PC makers such as

• IEEE 802.15.3, a wireless 55-Mbps

2.4-GHz standard designed to coexist
with Wi-Fi and Bluetooth devices, is
announced.

• GPS Wide Area Augmentation System

(WAAS) is implemented, improving
accuracy to within a yard.

• CEA adopts CEA-2008 Digital

Entertainment Network
Initiative (DENi).

Dell and Gateway enter consumer
electronics product business.

• BlackBerry starts selling its first

• First FireWire 800 (FireWire IEEE-

• DBS TV service surpasses the 20

1394b)-equipped products become
available.

• JVC announces the HDV-format

GR-HD1, the first HDTV camcorder,
which goes on sale in June, followed
by Sony HVR-V1 in September.

• Samsung announces the DVD-HD931,

the first DVI-equipped DVD player; it
goes on sale in June.

• Specifications for the PictBridge,

which allows digital devices to be
directly connected to printers, is
published by (Camera & Imaging
Products Association) CIPA.

• DVD movie rentals surpass VHS

in revenue then in units for the
first time.

• The only legal digital catalog of music

to offer songs from all five major
record labels, Apple’s iTunes store,
launches.

• Eight consumer electronics

companies form CE Linux
Forum (CELF).

• Distributed Audio Alliance merges

with CEA.

• High-speed Wi-Fi 802.11g

specification is published.

smartphone, the 7230.

million subscriber mark.

• Skype launches PC-based

VoIP service.

• Canon announces its Rebel

EOS 300D, the first sub-$1,000
DSLR camera.

• The first products equipped with

xD-Picture Card flash memory cards,
developed by FujiFilm and Olympus,
go on sale.

• Dolby Pro Logic IIx, which upconverts

two-channel audio, matrixed Dolby
Surround, and 5.1-channel audio into
6.1- and 7.1-channel surround, is
announced.

• CEDIA and CEA announce joint

membership benefits.

• The Panasonic SC-HT1000, the first

HTiB system with a built-in DVD
recorder, is announced.

• FCC approves “plug-and-play” cable

set-top box HDTV interoperability
compatibility rules.

• The first copy-protected CD, Anthony

Hamilton’s “Comin’ From Where I’m
From,” goes on sale.

• ExpressCard flash media format for

PC memory expansion is introduced.

• FCC adopts controversial anti-piracy

“broadcast flag” technology.

• Local Number Portability (LNP)

begins, which allows consumers to
keep their mobile phone numbers
when switching cell phone carriers
or transferring landline numbers to a
portable account.

• MobiTV, which enables compatible

cell phones to receive live TV
broadcasts, become available.
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2002

2001

2000

• Mobile phone subscribers pass one

• Sales of movies on DVD surpass sales

• SuperBowl and NCAA Final Four

billion globally, surpassing fixed line
subscribers.

• 5.8 GHz cordless phones are

introduced.

• The first location-based E911 cell

phones hit the market.

• Home Automation and Networking

Association (HANA) merges with
CEA, becoming the TechHome
Division of CEA.

• FCC announces limited deployment

of ultra-wideband (UWB) wireless
data network technology.

• Blu-ray and red laser high-definition

DVD recording standards are
announced.

• High-Definition Multimedia Interface

(HDMI) digital video connector format
is announced.

• FCC requires mandatory inclusion

of ATSC HDTV tuner in 36-inch and
larger HDTVs.

• Sony announces end of Betamax VCR

manufacturing.

• FCC denies EchoStar-DirecTV

satellite TV merger.

• The first combination cellphone/

digital camera in U.S., Sanyo SCP5300, becomes available.

• TV manufacturers and cable

• The first legal online music

sites launch.

• Nationwide two-way satellite internet

access becomes available.

• The first DVD-based digital

camcorder, the Hitachi DZ-MV100A,
is announced.

• Apple releases iTunes, its “jukebox”

music library management software.

• Apple releases OS X Macintosh PC

operating system.

• 3G, the first high-speed, next-

generation cell phone networks, are
activated.

• Apple opens its first two retail stores,

in McLean, VA, and Glendale, CA.

• Sony and Microsoft introduce

internet-enabled video game
consoles.

• Satellite radio broadcasting, XM

Radio, begins.

• U.S. Justice Department settles anti-

competitive lawsuit with Microsoft.

• FCC raises spectrum cap for

cellular phone carriers from 45 MHz
to 55 MHz.

• Apple’s iPod digital music player

goes on sale.

• Next-generation, higher speed USB

2.0 standard is announced.

programs are broadcast in HDTV for
the first time.

• The first Bluetooth-enabled

products launch.

• The first HDTV direct broadcast

satellite dishes become available.

• CEA announces first class of

industry leaders into the Consumer
Electronics Hall of Fame.

• Bill Gates steps down as

Microsoft CEO.

• CEA and the cable industry (NCTA)

agree on standards for transmitting
digital television.

• The Palm IIIc Pilot becomes the first

PDA with a color screen.

• Stephen King’s “Riding the Bullet” is

the first original ebook available for
sale online before it hits bookstores.

• The selective availability limitation is

removed from the global positioning
system (GPS), increasing the
accuracy of locating a position from
100 yards to 10 feet.

• CEA and NCTA agree on HDTV

labeling standards.

• Internet access reaches 50 percent

household penetration in the U.S.

• Samsung’s UpRoar (SPH-M100)

becomes the first cell phone/MP3
player combination.

Shutterstock/Ken Wolter

operators (NCTA) announce “plugand-play” specifications for HDTV
set-top boxes and HDTVs.

of pre-recorded VHS for the first time.
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1999

1998

1997

• The Consumer Electronics

• The Electronic Industries Association

• 56 kbps modems hit the market.

Manufacturers Association (CEMA) is
renamed the Consumer Electronics
Association (CEA) and becomes a
separate legal entity.

• Consumer recordable DVD systems

demonstrated.

• Cable modems are sold in stores for

the first time.

• DVD-Audio and Super Audio CD

(SACD) players are introduced.

• HP’s Jornada 420, the first color-

screen handheld PC, announced
as part of Microsoft Windows CE
upgrade to color.

• The Neopoint 1000, the first Web-

enabled cell phone, is introduced.

• The first hard disk-based digital

personal video recorders (PVRs) from
TiVo are introduced, capable of “smart”
programming and instantaneous
playback of a recorded TV program,
even while the program is running.

• Congress mandates that local

channels be made available to directto-home satellite subscribers.

• Mitsubishi becomes the first

TV manufacturer to announce
sponsorship of network HDTV
broadcasts beginning in the fall.

• The Dolby Surround EX sound

system debuts.

• Two teenaged friends, Shawn Fanning

and Sean Parker, launch the Napster
peer-to-peer music sharing service.

• The pay-per-view DIVX DVD format is

discontinued.

• Panasonic announces the PV-

HD1000, the first HD-compatible VCR.

• V1.0 of the Bluetooth wireless

standard is published.

• High-speed Wi-Fi 802.11 specification

is approved by ANSI.

• Wireless Ethernet Compatibility

Alliance (WECA) is formed to certify
and promote various 802.11 Wi-Fi
technologies; later it’s renamed the
Wi-Fi Alliance.

is renamed the Electronic Industries
Alliance.

• DVD-ROM, DVD-RAM, DVD-R and

DVD+R formats are introduced.

• The first draft of the DVD-Audio

format is released.

• CD-Recordable decks debut.

Toshiba (SD-2006, SD-3006), hit the
U.S. market.

• First group of feature films

released on DVD.

• Philippe Kahn jury-rigs a camera

• Microsoft announces Auto PC, a

• The Wi-Fi (802.11) wireless local area

operators agree on IEEE-1394
(FireWire) with 5C copy protection.
Windows OS for the car.

• Version 1 of the MPEG 4 digital video

compression technology is released.

• AOL begins to offer first DSL (Digital

Subscriber Line) internet access
using plain phones lines.

• Netflix, first nationwide DVD rental

service, launches.

• The first HDTV satellite broadcast is

demonstrated.

• Panasonic announces the first 2.4

GHz cordless phones.

• U.S. Justice Dept. files suit against

with a cell phone to create the
first cellcam.

network (WLAN) Ethernet standard
are adopted.

• DIVX, a pay-per-view DVD format

from Circuit City, is introduced.

• Steve Jobs returns to Apple.
• Panasonic’s Plasma View TH-42PM1,

the first plasma and the first large,
wide and flat screen TV, goes on sale.

• Pioneer introduces the PDP-

501HD, the first high-definition
plasma display.

• Motorola starts selling the first two-

way pager, the Tango.

Microsoft for being a monopoly.

• Special Interest Group (SIG)

for Bluetooth wireless data
communication standard is formed.

• The first HDTV sets is sold at retail at

Dow Stereo in LA.

• Google internet search

engine founded.

• Sony announces Memory Stick

compact flash card format.

• John Glenn shuttle launch first

nationally televised HDTV broadcast.

• The first global satellite phones and

pagers are sold by Iridium.

• The first mass-market MP3 digital

music player, the Diamond Rio
PMP300, goes on sale.

• Network HDTV broadcasting

begins with 101 Dalmatians on “The
Wonderful World of Disney.”

• Version 1 of the MPEG 4 digital video

• Panasonic, Toshiba and SanDisk

• Secure Digital Music Interface

announce Secure Digital (SD) flash
memory card format.

is introduced.

• First DVD players, two models from

• TV manufacturers and cable

• DirecTV launches HBO HDTV, the first

DBS high-definition TV broadcasts.

• Component video connection format

compression technology is released.
(SDMI) is announced to ensure copy
protection of MP3 files.

Shutterstock/Evan Lorne

• The first high-definition VCR

goes on sale.

• The first DVD players offering

progressive-scan video output for use
with new DTVs arrive.

• First satellite digital radio service,

WorldSpace, launches.

• The RIAA (Recording Industry

Association of America) sues peer-topeer music file sharing service Napster.
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1996

1995

• Motorola introduces the StarTAC, the

• RDS pagers are introduced.

first clamshell cellular phone.

• President Clinton signs the

Telecommunications Act of 1996,
containing a directive to television
manufacturers to begin installing
“V-Chips” in TVs that would allow
selected programming to be blocked.

• Two handheld computer formats,

Palm Pilot and Windows CE, are
introduced.

• The first voice-recognition car

security systems are marketed.

• Home office multi-function printers

(MFP) become popular.

• Digital satellite system (DSS)

installations reach the one million
milestone, making it the fastest
growing product in consumer
electronics history.

• Zenith introduces the U.S. market’s

• Casio starts selling the QV-10, the

• WebTV, the first set-top box to plug

• The laserdisc of Clear and Present

first HDTV-compatible frontprojection TV.

into TVs and allow viewers to surf
the internet via remote control, is
announced.

• WRAL, Raleigh, NC, receives first

HDTV broadcast license; first
commercial HDTV broadcast is by
WHD-TV in Washington, D.C.

• The first DVD players, the Panasonic

DVD-A100 and the Toshiba SD-3000,
go on sale in Japan.

• An agreement among broadcasters,

TV manufacturers and PC makers
sets the inter-industry standard
for HDTV.

• FCC adopts ATSC HDTV standards.
• First cordless phones with digital

spread spectrum (DSS) technology
go on sale.

• The first television program,

Computer Chronicles, is delivered via
the internet.

• Internet and commercial online

usage explode; the consumer online
segment jumps 64 percent to almost
15 million users, while about eight
percent of U.S. households are
hooked into the internet.

• The first television station KOLD 13

uses a networked digital video server
in its daily on-air operations.

• The Electronic Industries

Association’s Consumer Electronics
Group (CEG) becomes the Consumer
Electronics Manufacturers
Association (CEMA).

• Interactive cable modem trials with

consumers are started.

• Quad-speed CD-ROM drives become

a common feature of multimedia PCs.

first digital camera equipped with an
LCD screen.

• The first cellular phone integrated

with a touchscreen PDA, the IBM
Simon Personal Communicator,
goes on sale.

• Timex starts selling its Datalink, the

first “smart” watch that could be
wirelessly synced with a PC.

• Guidestar, the first factory-installed

in-car navigation system, announced
for 1995 Oldsmobile models.

• The first CES Mexico is held in

Mexico City.

• CompactFlash, the first successful

• Yahoo search engine company founded.

• Netscape, the first commercial Web

• JVC introduces Digital VHS (D-VHS)

standard.

• Norwegian Broadcasting Corporation

(NHK) launches first DAB (Digital
Audio Broadcast) digital radio service.

• MPEG 2 digital video compression

flash memory card format, is
announced by SanDisk.
browser, announced.

• MPEG 2 digital video compression

technology is adopted.

• FCC begins auction of 1900 MHz

digital PCS bands for digital cell
phone service.

technology is adopted.

• LG buys majority stake in Zenith, last

TV maker in the U.S.

• Microsoft releases Windows 95 PC

operating system.

• Sony starts selling the first two

MiniDV digital video camcorders.

• eBay, first online auction site,

founded by Pierre Omidyar, goes live.

• The Sony PlayStation, the first video

game system to use discs instead of
cartridges, goes on sale in the U.S.

• A extensive negotiations and

compromise of competing formats, a
single DVD standard is announced.

• The first digital camera to also

record video, the Ricoh RDC-1, is
announced.

1993
• Unit sales of CDs surpass cassettes

to become dominant pre-recorded
music format.

• Fujitsu begins selling the first plasma

display screens, a 21-inch monitor.

• Thomson announced CinemaScreen,

first widescreen 16:9 sets available
for U.S. market.

• NCSA Mosaic 1.0, the first Web

browser, is released; the Web code
is released into the public domain
license-free.

• CERN releases WorldWideWeb

source code into the public domain,
triggering development of the Web.

• The Grand Alliance forms to develop

the HDTV system.

1994
• The first mass market inkjet and

laser printers become available.

• Rollout of first nationwide push-

to-talk (PTT) cellphone network,
Motorola iDEN, begins.

• PowerPC and Pentium

microprocessor chips are introduced.
system (DBS) receivers are
introduced and service launched.

• The first color consumer digital still

camera, the Kodak-developed Apple
QuickTake 100, goes on sale.
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independent Entertainment Software
Ratings Board (ESRB) and video
game rating system to Congress.

Danger with Harrison Ford is the first
home video release encoded with
Dolby Digital Surround AC-3.

• DirecTV, the first direct broadcast
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• Video game publishers propose

• Qualcomm’s Code Division Multiple

Access (CDMA) digital cellular phone
standard adopted in the U.S.

• Apple’s Newton MessagePad, the first

“Personal Digital Assistant” (PDA),
goes on sale.

• The FCC adopts a signal standard for

AM stereo broadcasting.

• Sony unveils video CD format, followed

a month later by a competing Toshiba
format, beginning development of DVD.

• The U.S. secretary of defense opens

GPS for civilian use.

1992

1990

• The Mobile Electronics Association

• The Time Division Multiple Access

merges into the Consumer
Electronics Group of the Electronic
Industries Association (EIA).

• First VCRs with Gemstar’s VCR Plus+

programming aid appear.

• The first color picture videophone, the

AT&T VideoPhone 2500, is available
for the home market with a $1,500
price tag.

• id Software releases Wolfenstein 3D,

first widely successful first-person
shooter video game.

(TDMA) digital cell phone standard is
established.

• Sharp announces the first color fax

machines.

• First consumer all-digital camera,

the Dycam Model 1, aka the Logitech
Fotoman, announced.

• Sony’s CCD-TR1 8mm camcorder

becomes first device equipped with a
rechargeable lithium-ion battery.

• Congress passes legislation requiring

closed captioning decoders in all
color TVs 13-inches or larger and
manufactured after July 1, 1993.

• CERN researcher Tim Berners Lee

formally submits proposal describing
for the first time a “World Wide Web”
as a “web” of networked hypertexted
documents; the first Web page is
published.

• Philips announces Digital Compact

Cassette (DCC) as successor to
analog compact cassette.

• GSM, the first digital cellular phone

service, launches in Finland.

• Sony launches digital MiniDisc as

replacement for analog cassettes.

• Radio Broadcast Data Service (RDS)

standard formalized in the U.S.

• The CEBus home automation

standard is finalized in the U.S.

• The first camcorder with a color LCD

screen instead of a viewfinder, the
Sharp VL-HL1 LCD ViewCam, debuts.

• MP3 music compression coding is

integrated into the new MPEG-1 format.

1991
• Gary Shapiro is elected president and

CEO of CEMA.

• Rodney King video, recorded by

George Holliday, becomes the first
viral video.

• The Kodak DSC-100, the first

commercially-available digital SLR
camera, goes on sale.

• U.S. testing of digital HDTV

systems begins.

• The first TVs with built-in closed-

caption display capability are
introduced in the U.S.

• VTech starts selling its Tropez 900DX,

the first 900 MHz cordless phone.

• Tim Berners-Lee at CERN publicly

announces the World Wide Web.

Shutterstock/Mariano N. Ruiz

• The Consumer Electronics Group

(CEG) of the Electronic Industries
Association (EIA) and the National
Association of Broadcasters (NAB)
set AMAX and AMAX Stereo standards
for advanced AM radio performance.

• Multimedia CD-ROM computer

systems are introduced.

• Apple’s QuickTime digital multimedia

compression software is released.
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1989

1987

1985

• CERN computer scientist Tim

• The movie theater experience moves

• Internet online services company

• The first HDTV system, NHK’s MUSE,

• Magellan NAV-1000, the first portable

• Higher resolution VCRs and

• Mitsubishi unveils first 35-inch TV at

Berners-Lee writes “Information
Management: A Proposal” memo that
describes what becomes the World
Wide Web.

• The first handheld GPS device, the

Magellan NAV 1000, become available.

• The first 16-bit video game systems,

NEC Turbo-Grafx-16 and the Sega
Genesis, debut in North America.

into the living room; Dolby Pro Logic
equipment becomes available for
consumers.

is demonstrated in Washington, D.C.
camcorders are introduced (S-VHS
and ED-Beta).

• The compact disc video (CD-V) is

introduced.

1988
• CD becomes more popular than

vinyl records.

• LCD front projectors are developed.
• Moving Pictures Expert Group (MPEG)

working group is formed by Leonardo
Chiariglione and Hiroshi Yasuda.

• Eli Harari founds SanDisk in

• Thomson buys GE/RCA consumer

electronics business.

• FCC creates ACATS (Advisory

Committee on Advanced Television
Service) to choose American HDTV
standard.

• Digital European Cordless

Telecommunications (DECT) cordless
phone standard adopted.

Milpitas, CA.

• Yellow Book, defining Sony/Philips

CD-ROM standard, published.

• The first Hi8 8mm camcorders,

the Sony CCD-V99 and the Canon
A1, debut.

• Philips unveils the first improved

definition television (IDTV) TVs.

• The first mainstream electronic

organizer, the Sharp Wizard OZ-7000,
goes on sale.

• Taiyo Yuden’s That’s CD-R become

the first recordable CDs to go on sale.

• Compaq unveils the SLT/286, the first

“modern” battery-powered laptop in
a clamshell form-factor with full VGA
display and a floppy disk drive.

• The first transatlantic fiber optic

cable is completed.

1986
• Pioneering home theater projector

company Runco is founded in Foster
City, CA.

Quantum Computer Services, which
will change its name to America
Online (AOL), founded.
GPS, ships.

Summer CES.

• Qualcomm founded in San Diego.
• Steve Jobs fired from Apple.
• Nintendo releases its Nintendo

Entertainment System (NES) video
game platform, which reinvigorates
the video game industry.

• The first Blockbuster video store

opens, in Dallas, TX.

• Microsoft Windows v1.0 PC operating

system released.

• GE buys RCA.

1984
• The first color TVs with all-digital

signal processing circuitry are
marketed.

• The first consumer video telephone,

• First preliminary CD-ROM format

• The first digital audio tape (DAT)

• First working 3D printer is built by

the Mitsubishi Lumaphone LU-1000,
is marketed.
recorders are demonstrated.

• Stereo sound in television

broadcasting is available in all major
U.S. population centers.

developed by Sony and Denon is
introduced.

Charles Hill of 3D Systems; first
competing “stereolithography”
patents filed.

• Federal courts break up AT&T.

• The Radio Data Service (RDS) begins

• Kodak, GE and RCA announce first

• Trade magazine TWICE (This Week In

• The U.S. Supreme Court rules home

• Scrambling of satellite-fed cable

• Apple’s Macintosh, the first home

in Europe.

Consumer Electronics) is founded.

TV programming starts; the sale of
decoders and program subscriptions
to home dish owners begins.

8mm camcorders.
video taping legal.

computer with a graphic user
interface (GUI) goes on sale.

• Internet online service provider

Prodigy founded as Trintex.

• Research In Motion — BlackBerry —

co-founded by Mike Lazaridis.

• The Motorola DynaTAC 8000X, the

first commercially-available cellular
phone, goes on sale in Chicago.

• RCA ends failed SelectaVision CED

phonograph-like videodisc project;
loses $580 million, which cripples
the company.

• The first working car CD player

system debuts at the Summer CES.

• Epson’s ET-10, aka Seiko T102, the

first portable color LCD TV, is sold.
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1983

1980

• 8mm video format standards are set.

• The Group 3 international fax

• Hi-Fi VCRs are introduced.
• The first camcorder, Sony

Betamovie, debuts.

• The Apple Lisa, the first computer

using a graphical user interface (GUI)
and a mouse, is unveiled.

• Minneapolis-based music retailer

Sound of Music expands into video,
changes name to Best Buy.

• The first digital signal-processing

chip (DSP) is announced by Texas
Instruments.

• Casio TV-10, the first portable LCD

TV, a black & model with a 2.7-inch
screen, is sold.

• Cellular telephone service is

introduced in Chicago.

• Bill Gates unveils the Windows

operating system for PC.

standard to ensure compatibility with
digital devices is established.

1976

• “Red Book” defining CD standard

• The inkjet printer, the IBM 4640, is

released by Philips and Sony.

• Advanced Television Systems

Committee (ATSC) is formed.

• The GSM cell phone standard is

established in Europe.

• The FCC allows market to define AM

stereo broadcast standard.

• The first rear-projection TV sets

(RPTV) are sold in the U.S.

• JVC introduces VHS-C videotape format

(first called UCM, then Mini-VHS).

• Sony begins selling the CDP-101,

the first compact disc (CD) player,
in Japan.

• Time Magazine names the personal

computer as its “Man” of the
Year, the magazine’s first nonhuman choice.

developed.

• Apple Computer is founded by Steve

1979
• The first portable language

translators, the Lexicon LK-3000 and
the Craig M100, are introduced.

Jobs and Steve Wozniak.

• The first microprocessor video game

system, the Fairchild Semiconductor
Video Entertainment System (VES), or
Channel F, goes on sale.

• The Institute of High Fidelity (IHF)

merges into the Electronic Industries
Association (EIA).

• Sony introduces the Walkman

TPS-L2, the first personal music
player, in Japan.

• CompuServe, first consumer online

service, launches.

• VisiCalc (VISIble CALCulator), the first

1982
surround sound for home use.

George Atkinson’s Video Station,
opens in LA.

• Closed-captioning decoders are sold.

spreadsheet program, goes on sale.

• Dolby Laboratories introduces

• The first videocassette rental store,

1978
• Noel Lee founds Monster Cable in

Brisbane, CA.

• The Winter Consumer Electronics

Show (CES) is held in Las Vegas for
the first time.

• The first internet computerized

bulletin board system goes
live Chicago.

• NAVSTAR, first satellite Global

Positioning System (GPS), launches.

• Magnavox Magnavision VH-8000, first

laserdisc player, goes on sale.

1975
• The first personal computer, the

Altair 8800, appears on the cover
of the January issue of Popular
Electronics.

• Microsoft is co-founded by Bill Gates

and Paul Allen.

• IBM’s 3800 Model 1, the first laser

printer, is introduced.

• The first Betamax VCR, the Sony SL-

6300, goes on sale.

• C.W. McCall’s “Convoy” released,

exemplifies height of 1970s CB
radio craze.

• The Atari Pong home video game is

introduced.

• Kodak’s Steve Sasson builds the first

digital camera.

1974
• International fax standard, Group 1,

established.

• Philips begins process to buy

1977

Magnavox.

• Apple Computer introduces the Apple

II, the first mass market personal
computer.

• Vidstar — aka VHS (Video Home

1981

System) — a video cassette platform,
introduced by JVC at Summer CES.

• The first U.S. public demonstration

• Tandy announces the TRS-80, the

• RCA launches SelectaVision CED

• The RCA SelectaVision VBT-200, the

of HDTV is done by Japan’s
NHK network.

phonograph-like videodisc.

• Osborne 1, first commercially

successful “portable” PC,
goes on sale.

• The first integrated PC mouse

introduced with the Xerox Star
workstation.

• The IBM PC, using Microsoft’s Disk

first mass-produced personal
computer.

first VHS VCR, is introduced; goes on
sale in October.

• Andre Blay of Magnetic Video

starts selling 50 movie titles he had
licensed from 20th Century Fox on
videocassette.

• The first interactive TV system,

QUBE, debuts.

Operating System (MSDOS), is
introduced.
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1973

1970

1967

• Optel and Gruen start selling the first

• IBM files patent for computer

• The first Consumer Electronics Show

• The first Winter Consumer

• A Swiss patent is issued to Hoffmann-

LCD watches.

Electronics Show (CES) is held
in Chicago.

floppy disk.

LaRoche in Switzerland for the first
practical LCD technology.

• Motorola executives Martin Cooper

and John Mitchel demonstrate
the first cell phone prototypes for
the media.

• PARC researcher Robert Metcalf

circulates “Alto Ethernet” memo that
describes how Ethernet will work.

• Advent VideoBeam 1000, the first

large-screen color projection TV,
goes on sale.

• Ethernet networking demonstrated

for first time.

• Unit sales of color televisions pass

monochrome for the first time.

• Pulsar introduces the PS1, the first

all-digital watch.

• Magnavox starts selling the Ralph

Baer-designed Odyssey, the first
video game console.

• Motorola engineer Don Linder

sketches out schematic of the first
cellphone.

1969
• Kent State University scientist James

Fergason produces the first practical
LCD panels.

• The first digital clock radio, the Sony

Digimatic 8FC-59, aka “Digital 24,”
goes on sale.

• First quadraphonic four-channel

stereo tapes and players are
marketed.

imaging chip is used in all future
digital cameras and camcorders
invented by Bell Lab physicists
William Boyle and George Smith.

• UCLA Professor Leonard Kleinrock

transmits first message over
ARAPANET, forerunner of the
internet.

1968
• First imported color TVs go on sale

in the U.S.

• The first dot matrix printer, the OKI

1971
• Electronic tuning is incorporated into

U.S. TVs.

• Busicom LE-120A, the first “pocket”

calculator, goes on sale.

• Sony introduces U-Matic VO-1600,

the first VCR and forerunner of Beta.

• Intel announces 4004 chip, the

world’s first microprocessor.

• RCA chairman David Sarnoff dies.

1966
• Loral researcher Ralph Baer writes

• Charged coupled device (CCD)

1972

(CES) is held in New York at the
Hilton and Americana Hotels.

Wiredot, is introduced.

• KLH’s Model 40 reel-to-reel tape

deck, the first consumer device with
Dolby B noise reduction, is introduced.

• The Carterfone decision allows

consumers to connect equipment to
phones, allowing manufacturers to
market telephone answering devices.

• The first stable LCD panels are

developed and demonstrated by an
RCA team led by George Heilmeier.

• Intel founded in Santa Clara, CA, by

Gordon Moore and Robert Noyce.

• The “Mother of All Demos,”

projecting the future of computing
— including hypertext, the computer
mouse, networking and graphic user
interface (GUI) — is conducted by
Douglas Engelbart.

paper laying out video game concept.

• James T. Russell of the Battelle

Institute files patent for “Analog
to Digital Optical Photographic
Recording and Playback System,”
forerunner of CD and DVD.

• RCA becomes first network to

produce all new shows in color.

1965
• Audiovox founded by John Shalam.
• Revenue from sales of color

televisions surpasses that of
monochrome for first time.

• The first commercial

telecommunications satellite, Early
Bird (Intelsat 1), is launched.

• Gordon Moore publishes paper

describing “Moore’s Law,” predicting
that the number of transistors on a
chip would double every year.

• Computer scientist Ivan Sutherland

first describes the basic concepts of
would become virtual reality.

• Sony introduces the first portable and

home consumer video recorders.

• Eight-track audio players are

marketed for first time as option in
1966 model Fords.

• Ray Dolby develops Dolby A, first

noise reduction system.

1964
• Sony engineer Koichi Tsunoda

proposes the videocassette.

• Bose founded by Amar Bose in

Framingham, MA.

• AT&T demonstrates the futuristic

Picturephone at the World’s Fair.

• The first plasma display is built by

Donald Bitzer, Gene Slottow and
Robert Willson at the University of
Illinois at Urbana-Champaign.

• The first commercial device with an

integrated circuit, the Zenith Arcadia
hearing aid, goes on sale.
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1963

1959

1957

• Optical videodisc, the basis for today’s

• Jack Kilby of Texas Instruments

• KLH co-founded by Henry Kloss in

laserdisc and DVD, is demonstrated.

• LCD screen technology is suggested

for the first time in a report by RCA
researchers George Heilmeier and
Richard Williams.

• Stanford researcher Douglas

Engelbart builds the first
computer “mouse.”

files patent for integrated circuit;
considered co-inventor with
Fairchild’s Robert Noyce.

• Philco Safari, first all-transistorized

battery-powered portable TV,
announced.

• Bonanza, the first television show

produced in color, premieres.

• Charles Tandy buys majority stake in

• The Xerox 914, the first plain-paper

• First version of American Standard

• Union Carbide engineer Lew

RadioShack for $300,000.

Code for Information Interchange
(ASCII) is published.

Xerox copier, is introduced.
Urry invents the consumer
alkaline battery.

• AT&T inaugurates Touch-

Tone service.

• Philips Electronics NV introduces the

compact audiocassette.

1958
• Hi-Fi stereo components for the

home become a mainstream CE
category at retail for the first time.

• AT&T introduces the first commercial

“modem,” the Bell 101, for the SAGE
military radar computer.

• The first consumer stereo

1962
• David Paul Gregg, an engineer at

3M, files patent describing “electron
beam” video recording on disc, which
becomes basis for laserdisc.

• Congress passes All-Channel

Receiving Act requiring all-channel
tuning (UHF and VHF) in television
receivers.

• The Telstar 1 communications

satellite relays the first trans-Atlantic
television signal — a baseball game
between the Philadelphia Phillies and
the Chicago Cubs from Wrigley Field.

• The RETMA (Radio Electronics

Television Manufacturers Association)
changes its name to the EIA
(Electronic Industries Association).

• Fairchild Semiconductor, pioneering

chip designer and maker, founded.

1956
• The black-and-white portable TV

era begins.

• The first transistorized stereo

receivers comes on the market.

• Nottingham Electronic Valve

Company demonstrates the Telcan
— television in a can — the first
videotape recorder designed for
home use.

Cambridge, MA.

headphones, Koss SP/3, become
available.

• First stereo record, “Johnny Puleo

and His Harmonica Gang,” on the
Audio Fidelity label, released.

• The FCC creates the Citizens Band

(CB) radio service.

• Jack Kilby gives first demonstration

of the integrated circuit.

• Brookhaven National Labs

• Ampex introduces the Mark IV, the

first commercial videotape recorder,
at the NAB show in Chicago.

• The first transatlantic telephone

cable becomes operational.

• The computer hard drive, IBM 305

RAMAC (Random Access Method
of Accounting and Control), is
announced.

1955
• Bell Labs completes TRADIC

(Transistorized Digital Computer) first
all-transistorized computer, without
vacuum tubes.

• The first consumer microwave oven,

a Tappan version of the Raytheon
Radarange, is introduced.

researcher Willy Higinbotham
publicly demonstrates a two-player
tennis game on an oscilloscope, the
first video game.

• Dr. Nicholas Holonyak, Jr., at GE

demonstrates the first visible LED.

1961
• Lutron Electronics Company

founded by Joel and Ruth Spira in
Coopersburg, PA.

• FM Stereo radio broadcasting begins.

1960
• The first telephone-answering

device, the Ansafone from Phonetel,
goes on sale.

• First imported TVs go on sale

in the U.S.

• Dr. Theodore Maiman builds the first

working laser.

• Echo, the first communications

satellite, launches.
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1954

1951

1948

• Annual sales of TV sets surpass

• U.S. Supreme Court upholds FCC

• TV set sales increase more than 500

• NBC broadcasts the Tournament of

• UNIVAC first used by U.S.

• The first Citizens Band radios

• CBS broadcasts first color

• Emerson Radio founded in

radios for the first time.

Roses Parade, the first nationwide
color broadcast.

• Dr. Narinder Kapany describes

optical fiber cable in scientific journal
Nature; later coins term “fiber
optics,” develops cables and becomes
known as “Father of Fiber Optics.”

• Regular color TV broadcasting begins.
• RCA begins mass production of CT-

100 color TVs, priced at $1,000, the
price of a new car.

• The first transistor made from silicon

is developed.

• First acoustic suspension speaker,

Acoustic Research AR-1, introduced
at New York Audio Fair.

• The Regency TR-1, the first mass-

market transistor “pocket radio,” is
introduced at $49.95.

1953
• Harman Kardon, which evolves into

Harmon International, founded by
Sidney Harman and Bernard Kardon.

• RTMA changes its name to RETMA

(Radio-Electronics Television
Manufacturers Association).

decision on CBS color TV standard.
Census bureau.

TV program, the “Premiere”
variety show.

• President Harry Truman inaugurates

first transcontinental TV broadcast.

• RCA demonstrates its all-electronic

color TV system.

• The first direct-dialed long distance

telephone call is made between
the mayors of Englewood, NJ, and
Alameda, CA.

• John T. Mullin, working for Bing

Crosby’s Labs, conducts first
demonstration of video recording on
magnetic tape on an altered audio
tape recorder.

1950
• RMA changes its name to RTMA

(Radio-Television Manufacturers
Association).

• CBS conducts first public

demonstration of color TV in
Washington, D.C. for FCC.

• FCC accepts RCA-based NTSC-

compatible color TV standard.

• The first color TVs, a 15-inch Admiral

C1617A ($1,175), are sold at retail.

1952
• British radar engineer Geoffrey

Dummer introduces the concept of
the integrated circuit.

• UHF TV broadcasts are authorized.
• The first transistorized device,

the Sonotone 1010 hearing aid,
goes on sale.

go on sale.

Hackensack, NJ.

• Ampex Corp. presents the first

commercially available magnetic tape
recorders, the model 200A, to Bing
Crosby’s chief engineer Jack Mullin.

• Cable television begins as

Community Access Television in
Mahanoy City, PA.

• 33-RPM vinyl LP records, invented by

Peter Goldmark, are introduced by
Columbia Records.

• The prototype Manchester “Baby”

becomes the first computer to run a
stored program.

• In the July issue of The Bell System

Technical Journal, Dr. Claude E.
Shannon publishes “A Mathematical
Theory of Communication,” which
lays out the basic concepts of digital
communication.

• A 1,047-page version of Gone With

the Wind is transmitted electronically
to the Library of Congress in around
two minutes.

• FCC approves CBS-developed color

TV standard.

• First prototype transistorized

computer demonstrated at
Manchester University.

percent compared to 1947 sales.

1949
• Al Gross invents the wireless

telephone pagers, first used by New
York Jewish Hospital in 1950.

• The first consumer stereo tape

recorders and first pre-recorded reelto-reel tapes go on sale.

• First-ever network TV broadcast

made on KDKA Pittsburgh, part of
DuMont network.

• First commercial 45 RPM record

released, “Texarkana Baby” by
Eddy Arnold.

1947
• LG Corporation founded in Seoul,

South Korea, by Koo In-hwoi.

• Edwin Land first demonstrates his

instant film camera, the Polaroid.

• Grace Murray Hopper coins the term

“bug” to describe a computer fault.

• Bell Labs researcher Douglas H.

Ring writes memo describing cellular
telephone system.

• William Shockley, John Bardeen and

Walter Brattain invent the transistor
at Bell Telephone Laboratories.

1946
• JBL founded by James Bullough

Lansing in Northridge, CA.

• Klipsch is founded by Paul W. Klipsch

in Indianapolis, IN.

• The first electronic computer, ENIAC,

is demonstrated.

• Sony founded by Masaru Ibuka and

Akio Morita.

• John Mullin demonstrates improved

German-made Magnetophon
magnetic tape recorders at the
annual Institute of Radio Engineers
(IRE) conference in San Francisco.

• The first mobile telephone service

begins in St. Louis.
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1945

1939

1934

• The FCC allocates Citizens Band

• The first experimental FM stations

• The International Electrotechnical

• Arthur C. Clarke proposes a

• David Hewlett and William Packard

Radio frequencies.

geosynchronous communications
satellite system in space where
these satellites orbit. Twenty years
later it is dubbed the “Clarke Belt” in
his honor.

• U.S. War Production

Board ends wartime ban of
the manufacture of consumer
radio and television equipment.

1944
• Ampex founded by Alexander

Poniatoff.

1942
• The first all-electronic digital

computer, Atanasoff-Berry Computer
(ABC), is completed.

• The first stereo tape recordings are

made by Helmut Kruger at German
Radio in Berlin.

• All radio and television equipment

production banned during
World War II.

go on air.

establish their company in a Palo Alto
garage, founding Silicon Valley.

• Television is introduced at the New

York World’s Fair with speech by
David Sarnoff.

• RCA broadcasts President Franklin

D. Roosevelt’s opening speech from
World’s Fair.

• RCA, GE, DuMont, Philco and two

other companies sell the first
television sets in several New York
City stores for between $199.50 to
$1,000; RCA begins first regularly
schedule TV programming.

1938
• Konrad Zuse invents and builds the

first binary computer.

• Pioneer Electronics founded in Tokyo.
• Samsung founded by Lee Byung-chul

in Daegu, Japanese Korea.

• Herman Anthony of Rayovac

files patent for first leakproof
consumer battery.

• Hedy Lamarr and George Antheil

granted frequency hopping patent.

1941
• Commercial FM operation begins.
• On radio “Moving Day,” following

adoption of the North American Radio
Broadcasting Agreement, 80 percent
of North America’s AM frequencies
are reassigned to new channels.

• Galvin Manufacturing/Motorola

begins mass production of the
“Handie-Talkie” SCR-536, the first
mass-produced walkie-talkie.

• The FCC adopts the NTSC standard

and commercial monochrome TV
broadcasts begin.

1940

1937
• 1937 Alan Turing publishes

“On Computable Numbers” in
the Proceedings of the London
Mathematical Society envisioning
a computing device that could
replicate the computational abilities
of humans. This paper laid the
foundation for the creation of the first
electronic computers.

• John Atanasoff begins work on

the first electronic computer,
completed in 1939.

• Chester Carlson files preliminary

patent for “electrophotography” aka
xerography, but it will be 22 years
before the first commercial Xerox
Corp. photocopy machine introduced.

• FCC allocates 18 channels for TV

operation.

• Radio sets reach 80.3 percent

household penetration rate
in the U.S.

• CBS conducts first demonstrations of

all-electronic color television.

1936
• Altec Lansing founded by James

Bullough Lansing in New York City.

• The Berlin Olympics are televised,

viewed by an audience of 150,000
over two weeks in “television
rooms” across Berlin and in the
Olympic Village.

Commission establishes technical
committee TC 23 in the first attempt
to standardize global electric outlet
and jack standards.

• The Federal Communications

Commission (FCC) is established.

1933
• Edwin Howard Armstrong files patent

for FM radio.

• Guglielmo Marconi opens first

microwave radio link between Vatican
and pope’s summer residence.

• Howard Armstrong patents FM radio.

1932
• The Emerson Model 25, the first

“compact” table radio, goes on sale.

1931
• Radio U.S. household penetration

passes telephone penetration.

• “Binaural,” better known as stereo

recording, is invented separately by
Alan Blumlein in England and A.C.
Keller of Bell Labs.

• DuMont Laboratories founded

by Allen B. DuMont in Upper
Montclair, NJ.

• Thomas Edison dies; lights dimmed

around the world in tribute.

1930
• I.G. Farben AG develops magnetic

plastic audio recording tape
in Germany.

• Galvin Manufacturing unveils

“Motorola,” a combination of “motor
vehicle” and “victrola”, the first car
radio, at the annual RMA convention
in Atlantic City, NJ.

• TV is demonstrated for first time at

a radio trade show, the annual RMA
convention in Atlantic City.

1929
• AT&T engineers Lloyd Espenschied

and Herman Affel file patent for
“concentric conducting system” —
aka coaxial cable.

• RCA purchases Victor Talking

Machine Company and becomes
RCA Victor.
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1928

1925

1923

• RMA adopts patent interchange

• In less than four years, annual sales

• The first radios using Edwin

• First commercial licensed TV station,

• Victor Talking Machine begins selling

agreement to allow member
manufacturers to share minor radio
patents and end litigation.
W3XK in Washington, D.C. owned
by Charles Francis Jenkins starts
broadcasting.

• John Logie Baird first demonstrates

color television.

• Galvin Manufacturing — Motorola

— founded.

1927
• Broadcast of Rose Bowl on NBC first

coast-to-coast radio hookup.

• AT&T establishes commercial

transatlantic telephone service
between North America and Europe.

of radios top three million units and
$500 million dollars, more than
double than the previous year.
first AC-powered phonographs and
radio/Victrola combinations.

• The first electrically recorded

phonograph records are released.

• Bell Labs, which would become the

world’s largest industrial research
lab, begins operations in New
York City.

• Vladimir Zworykin files for a color

TV patent.

• RCA introduces the Radiola 30, the

first mass-produced radio designed
to run only on AC power, from a
lighting socket.

• Russian Boris Rtcheouloff applies

British patent for magnetic video
recording.

• Philo Farnsworth applies for a patent

on his electronic television.

• The Federal Radio Commission, the

forerunner of the FCC, is established,
as part of the Radio Act of 1927.

• Bell Telephone Laboratories

demonstrates wireless TV between
Washington, D.C. and New York
City featuring speech by Commerce
Secretary Herbert Hoover.

• Philo T. Farnsworth demonstrates

all-electronic television.

• JVC founded in Yokohama, Japan.

1924
• Western Electric Co. patents Westrex,

its electrical sound recording.

• Zenith Electronics Corp. produces the

first portable radio.

• AT&T experiments with a radio car

telephone.

• The Radio Manufacturers Association

(RMA), the predecessor of the
Electronic Industries Association and
CTA, is founded in Chicago.

• U.S. Senate votes down 10 percent

tax on radios; pressure from newlyformed RMA cited.

• Herbert H. Frost elected first

president of RMA.

• Week-long inaugural Radio World’s

1926
• Zenith introduces AC-powered radio

receivers.

• President Calvin Coolidge sends

message of encouragement to RMA
Convention in Atlantic City.

• John Logie Baird files British patent

for mechanical recording video on a
phonograph disc.

• NBC, first national radio network,

goes on the air.

• Kenjiro Takayanagi demonstrates

all-electronic cathode ray TV system
using Nipkow disk in Japan.

• The National Association of

Broadcasters (NAB) is formed.

• RCA introduces the Radiola IX, the

first radio receiver designed to be
integrated with a phonograph player.

• The first experimental transatlantic

radio broadcast is made between
KDKA Pittsburgh and BBC in London.

• A complete TV system including

kinescope, or picture tube, is
demonstrated by Westinghouse
researcher Dr. Vladimir K. Zworykin,
who then applies for a patent for an
electronic TV system.

• John Logie Baird produces a TV

picture of human faces.

1927

Armstrong’s superheterodyne
technology, the Radiola
Superheterodyne (AR-812) and the
Radiola Super-VIII (AR-810), are
released by RCA.

Fair, with more 182 exhibitors,
attracts 175,000 attendees, including
Thomas Edison and Nikola Tesla, at
Madison Square Garden and the 69th
Regiment Armory in New York City.

1922
• Commerce Secretary Herbert Hoover

bans all non-licensed, amateur radio
broadcasting.

• Utah farm boy and Rigby High

School student Philo T. Farnsworth
describes an electronic TV system to
his chemistry teacher; the resulting
sketch later proves Farnsworth’s
television patent priority claim.

• Radio Dealer, the first consumer

electronics retailer trade magazine,
launches.

• Telephone service is silenced for one

minute to commemorate the death of
Alexander Graham Bell.

• RCA introduces the Radiola IV, the

first widely-available self-contained
single-cabinet tube radio with a builtin speaker, the first “modern” radio.

1921
• The Czech play, “R.U.R,” (Rossum’s

Universal Robots) by Karel Capek,
premieres, and introduces the
word “robot.”

• More than 6,000 attend first New

York amateur radio show at the
Pennsylvania Hotel, run by the
“Second District Executive Radio
Council.”

• Westinghouse Ariola Sr. is the first

mass-produced tube-based radio
available.

• RCA introduces the “Radiola”

brand name.

• More than 3,000 attend the first

National Radio Exhibition, the
first radio retail and manufacturer
trade convention, in Chicago at
the Broadway Armory, run by the
American Radio Relay League (ARRL).
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1920

1915

1907

• The Joseph Horne department

• First U.S. patent for three-prong

• Russian Boris Rosing files patent

• The first transcontinental phone call

• Victrola phonograph, gramophone

1913

1906

• Edouard Belin invents the

• Lee de Forest granted patent for

store in Pittsburgh runs an ad in
the Pittsburgh Sun for ready-made
$10 “wireless telephone” radio sets,
the first retail ad for a consumer
electronics product.

• KDKA Pittsburgh and WWJ

Detroit broadcast presidential
election returns.

• Westinghouse RA and DA, first mass

produced radio receivers designed for
home use, manufactured.

1919
• Chicago Radio Laboratory — Zenith

— founded in Chicago by Karl Hassel
and Ralph Mathews.

grounded electrical outlet filed by
G.P. Knapp, an engineer with Harvey
Hubbell Inc.
and the first transatlantic radio voice
transmission are made.

Belinograph, the first modern fax
machine, which uses a photo cell for
scanning and ordinary phone lines for
transmission.

• Edwin Howard Armstrong files patent

for regenerative circuit, greatly
boosting radio signal power.

• Edwin Howard Armstrong files

patent for the superheterodyne radio
receiver, still the basic technology for
all radios.

• The ban on amateur radio reception

is lifted.

• Edwin Howard Armstrong files patent

for FM radio.

• First issue of Radio News magazine,

founded by Hugo Gernsback, appears.

• The amateur radio transmission ban

1912
• Consumer battery sizes are

standardized by American
Electrochemical Society, accepted by
National Bureau of Standards in 1919.

• The Institute of Radio

Engineers forms.

• Sharp Corporation founded in

Tokyo, Japan.

scheduled phonograph concert
broadcasts.

• The Radio Corporation of America

(RCA), which combines competing
radio patents and companies,
is founded.

1918
• Zenith Electronics founded as

Chicago Radio Labs by Ralph
Mathews and Karl Hassel.

• Matsushita Electrical Company —

Panasonic — founded by Konosuke
Matsushita.

1917
• U.S. Navy assumes control of all

domestic radio broadcasting.

1916
• American Automobile Accessories

Company, later Crosley
Radio, founded.

• Pittsburgh and Westinghouse

engineer Frank Conrad begins
broadcasts from his garage under
a special experimentation license
from the U.S. Navy.

with built-in instead of exposed horn,
is introduced.

the Audion tube, the first electronic
amplifier and foundation of all radio
receivers.

• On Christmas Eve, Reginald

Fessenden becomes first DJ,
transmits voice and music via radio.

1905
• Spanish engineer Leonardo Torres-

Quevedo uses a radio remote
controller to operate a boat more
than a mile away.

• John Ambrose Fleming granted a

patent for the vacuum tube.

1903
• Harvey Hubbell II files patent for two-

is lifted.

• Frank Conrad begins regularly

on television image reproduction
methods using cathode ray tube and
mechanical Nipkow wheel.

1911
• Magnavox founded by Peter

Laurtis Jensen and Edwin Pridham
as Commercial Wireless and
Development Company.

pin jack, the first detachable electric
plug, that eventually becomes U.S.
AC outlet connection standard.

• Enrico Caruso recordings on Victor’s

Red Seal Records label featuring “His
Master’s Voice” logo go on sale.

1910

1902

• Lars and Hilda Ericsson experiment

• Arthur Korn develops

with a car telephone using long
poles to connect to overhead
telephone wires.

• Lee de Forest arranges first public

radio broadcast.

1908
• Double-sided records go on sale for

first time.

• William Howard Taft and William

Jennings Bryan become first
presidential candidates to record
speeches.

• A.A. Campbell-Swinton in England

describes television using cathode
ray tube and electromagnetic
scanning.

“telephotography,” the first practical
fax machine using selenium
cells to deconstruct pictures into
components, then reconstructs them
at the receiving end.

• Atwater Kent Mfg. Works founded in

Philadelphia.

1901
• Eldridge R. Johnson merges his

Consolidated Talking Machine
Company with Berliner’s Gramophone
Company to create the Victor Talking
Machine Company, predecessor
of JVC and RCA, in Camden, N.J.
Johnson registers “His Master’s Voice”
trademark logo featuring “Nipper.”

• Guglielmo Marconi transmits

the first transatlantic wireless
telegraph message.
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1900

1896

1888

• Two German scientists, Johann

• Guglielmo Marconi demonstrates

• Heinrich Hertz detects and produces

• George Blickensderfer files patent for

the first practical electric typewriter,
manufactured in 1902.

• Constantin Perskyi coins the word

“television.”

• Reginald Fessenden makes first

wireless radio voice transmission.

1899
• Waldmar Jungner patents the nickel-

cadmium battery.

• Valdemar Poulsen files first

patent for the wire recorder, the
“telegraphone,” in use until the
magnetic tape recorder developed
just after World War II.

• The first ship-to-shore wireless

message in U.S. history is sent.

radio publicly in England.

• Austrian botanist Frederich Reinitzer

1895
• Russian physicist Alexander S.

Popoff demonstrates first primitive
radio; Guglielmo Marconi sends and
receives wireless signals in Italy
(summer).

• Chapman Receptacle, first

widespread electrical wall outlet,
patented by Frederic A. Chapman.

• Niagara Falls polyphase AC power

plant begins operation.

1894
• GE engineer and mathematician

Charles P. Steinmetz files patent for
“system of distribution by alternating
currents,” laying groundwork for AC
power transmission.

• First phonograph records released,

1898
• Eldridge R. Johnson patents the first

mechanical gramophone.

• Nikola Tesla files for radio remote

control patents.

1897
• German scientist Karl Ferdinand

Braun constructs the first cathode
ray tube scanning device, a
technology still in use today in TVs
and computer monitors.

• British physicist Joseph Thomson

announces the discovery of a
particle smaller than the atom, later
identified as the electron.

• Guglielmo Marconi files first patents

for wireless in Britain and the U.S.

7-inch hard rubber discs, by Emile
Berliner’s Washington, D.C.-based
United States Gramophone Company.

1893
• Nikola Tesla describes and

demonstrates the basics of radio;
later he is awarded patent supremacy
over Marconi.
in Chicago first to be electrified (by
Westinghouse using Tesla AC system)
and the first public demonstrations of
new electrical systems and devices.

1892
• General Electric co-founded by

Thomas Edison.

• Nikola Tesla files patent describing

induction, or Tesla coil, which
produces high voltage at high
frequency.

• Philips Electronics founded by

Frederik and Gerard Philips.

1889
• William Dickson make a sound

“motion picture” for Thomas Edison
with a phonograph synchronized
with a Kinetoscope, called “kinetophonograph.”
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discovers liquid crystals, named
a year later by German physicist
Otto Lehmann.

• Thomas Edison, promoter of direct

current power, publishes 84-page
“A WARNING!” pamphlet, launching
decade-long “War of the Currents.”
against Westinghouse and AC.

• Emile Berliner applies for a patent on

the flat phonograph disc.

• The earliest known musical

recording, Handel’s “Israel in Egypt,”
is recorded on a paraffin cylinder.

• George Eastman co-founds Eastman

Kodak in Rochester, NY.

• Oberlin Smith describes a

magnetic sound recording system,
a forerunner of the magnetic tape
recording system.

• Nikola Tesla granted patents for first

AC induction motor and polyphase
AC system.

1887
• Emile Berliner patents the

gramophone, the first record player.

• Carl Gassner patents first “dry”

battery cell, the forerunner of the
modern battery.

• Columbian Exhibition World’s Fair

1891
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radio waves.

1886
• Westinghouse Electric Company

founded by George Westinghouse.

• William Stanley deonstrates

high voltage AC transmission via
connected transformers.

• Westinghouse begins operation of

first AC power plant at Buffalo, NY.

1884
• Paul Nipkow patents a scanning disc

for the first mechanical television.

1883
• The first overhead wired electric

lighting system goes into service in
Roselle, NJ.

• Thomas Edison patents the Edison

Effect, which later developed into the
vacuum tube by Lee de Forest.

Shutterstock/Sergey Goryachev

Elster and Hans Geitel, invent the
first practical photoelectric cell.

1882

1863

1821

• London architect Thomas Tayler

• Giovanni Caselli receives a

• Michael Faraday builds the first

Smith receives British patent
describing household electrical
wiring, cables and outlets.

• Thomas Edison inaugurates Pearl

Street Station in Manhattan, the first
electric power station.

1879
• Thomas Edison invents the

incandescent light bulb.

1877

U.S. patent for the fax machine
based on Bain’s ideas called the
“pantelegraph.” Service between
Paris and Lyons, France, operates
between 1865 and 1870, but the
Franco-Prussian War ends the
experiment.

1857
• French Scientist Leon Scott

de Martinville demonstrates
rudimentary sound recording
technology using soot-covered paper
cylinders.

• Emile Berliner and Thomas Edison

file competing patents for carbon
microphone to improve telephone
voice quality.

• French Poet Charles Cros proposes

recording sound on flat disc.

• Thomas Edison suggests greeting

telephone callers by saying “hello.”

1876
• Alexander Graham Bell files and

receives a U.S. patent for the
telephone; makes “Mr. Watson, come
here, I want you” call.

• Charles Brush granted patent for arc

lighting system.

1873
• James Clerk Maxwell publishes

“A Treatise on Electricity and
Magnetism,” which forms the basis
for modern physics.

1872
• Thomas Edison patents an electronic

typewriter, the prototype for later
teletype machines.

1866
• The trans-Atlantic telegraph cable

is successfully laid and put into
operation.

1865
• James Clerk Maxwell publishes

“A Dynamical Theory of the
Electromagnetic Field,” which
connects electromagnetism and light.

1800
• Alexandra Volta invents the

first battery.

1752
• Benjamin Franklin demonstrates

lightning is electricity.

1729
• English physicist Stephen

1844

Gray discovers and demonstrates
electrical conductivity.

• Samuel F.B. Morse sends the

telegraph message “What hath God
wrought?”

1663
• German physicist Otto von Guericke

• Thomas Edison invents the

phonograph.

electric motor.

1840

invents a primitive static electricity
generator.

• Alexander Bain proposes a fax

machine that uses synchronized
pendulums to scan an image at the
transmitting end and send electrical
impulses to a matching pendulum
at the receiving end to reconstruct
the image; he builds the first fax
machine in 1843.

1831
• Joseph Henry builds the first

electromagnetic motor, a forbearer of
the DC motor.

• Michael Faraday converts mechanical

energy into electrical energy,
discovers electromagnetic induction.

1642
• Blaise Pascal invents the first

practical mechanical calculator,
built in 1645.

1600
• English scientist William Gilbert coins

the word “electric,” a modification of
the Greek and Latin words for amber.

585 BC
• Thales of Miletus in ancient Greece

rubs amber on a piece of fur and
discovers static electricity.

1827
• Georg Simon Ohm determines a

formula of electrical flow through
wire, creating Ohm’s Law.

1822
• Charles Babbage presents paper

to Royal Society proposing the
Difference Engine, the first — albeit
enormous — calculator.

1820
• Dutch physicist and chemist

Hans Christian Ørsted discovers
electromagnetism.
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INDUSTRY SOURCES
• VR/AR Association (VRARA) thevrara.com

• Consumer Technology Association (CTA) CTA.tech

• Advanced Television Systems

• Continental Automated Buildings

Committee (ATSC) atsc.org

Association (CABA) caba.org

• American National Standards Institute (ANSI) ansi.org

• CTA Foundation CTAFoundation.tech

• American Speech-Language-Hearing

• CTA SmartBrief smartbrief.com/subscribe

Association (ASHA) asha.org
• Custom Electronic Design & Installation
• AirFuel™ Alliance Inc. AirFuel.org
• Association for Unmanned Vehicle Systems

Association (CEDIA) cedia.net
• The Digital Entertainment Group (DEG) degonline.org

International (AUVSI) auvsi.org
• Digital Living Networking Alliance (DLNA) dlna.org
• Association of American Publishers

(AAP) publishers.org
• Association of Home Appliance

Manufacturers (AHAM) aham.org
• Audio and Loudspeaker Technologies

International (ALTI) almaint.org
• Audio Publishers Association (APA) audiopub.org
• Auto Care Association autocare.org
• Blu-ray Disc Association (BDA) us.blu-raydisc.com

• Digital Media Association (DiMA) digmedia.org
• Electro-Federation Canada (EFC) electrofed.com
• Electronic Components Industry

Association (ECIA) ecianow.org
• Electronic Frontier Foundation (EFF) eff.org
• Electronics Representatives Association (ERA) era.org
• Entertainment Merchants Association

(EMA) entmerch.org

• Broadband Forum broadband-forum.org

• Entertainment Software Association (ESA) theesa.com

• BSA | The Software Alliance bsa.org

• Hearing Loss Association of America

(HLAA) hearingloss.org
• Business Technology Association (BTA) bta.org
• The Imaging Alliance theimagingalliance.com
• Cable & Telecommunications Association

for Marketing (CTAM) ctam.com
• Computing Technology Industry

Association (CompTIA) comptia.org
• CTIA™ – Everything Wireless ctia.org

• Industrial Designers Society of America (IDSA) idsa.org
• Institute of Electrical and Electronics

Engineers, Inc. (IEEE) ieee.org
• Internet Alliance internetalliance.my
• The Internet Association internetassociation.org
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• International Auto Sound Challenge

• Radio Advertising Bureau (RAB) rab.com

Association Inc. (IASCA) iasca.com
• Recording Industry Association of
• International Telecommunication Union (ITU) itu.int
• IPC – Association Connecting

America (RIAA) riaa.com
• Reverse Logistics Association (RLA) rla.org

Electronics Industries ipc.org
• Satellite Broadcasting & Communications
• It Is Innovation (i3) CTA.tech/i3

Association (SBCA) sbca.com

• JEDEC jedec.org

• Satellite Industry Association (SIA) sia.org

• MIDI Manufacturers Association (MMA) midi.org

• SEMI semi.org

• Mobile Electronics Association (MEA) join-mea.com

• Semiconductor Industry Association

(SIA) semiconductors.org
• Motion Picture Association of America (MPAA) mpaa.org
• Small UAV Coalition smalluavcoalition.org
• Music Business Association musicbiz.org
• Software & Information Industry
• Music Innovation Consumers (MIC) mic-coalition.org

Association (SIIA) siia.net

• National Association of Broadcasters (NAB) nab.org

• Specialty Equipment Market

• National Association of Manufacturers (NAM) nam.org
• National Association of Music

Merchants (NAMM) namm.org
• National Electrical Manufacturers

Association (NEMA) nema.org
• National Service Dealers Association

Association (SEMA) sema.org
• Telecommunications Industry

Association (TIA) tiaonline.org
• Television Bureau of Advertising (TVB) tvb.org
• The Toy Association Inc. toyassociation.org
• Underwriters Laboratories Inc. (UL) ul.com

(NSDA) nesda.wildapricot.org
• Video Advertising Bureau (VAB) thevab.com
• National Office Products Alliance (NOPA) nopanet.org
• WifiForward Coalition wififorward.org
• National Retail Federation (NRF) nrf.com
• Wireless Infrastructure Association (WIA) wia.org
• National Venture Capital Association (NVCA) nvca.org
• World Electronics Forum (WEF) wefonline.org
• NCTA – The Internet & Television Association ncta.com
• North American Retail Dealers

Association (NARDA) narda.com
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Save the Date

CES 2020

January 7-10
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