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BACKGROUND & SUMMARY

In the decade since Apple released the first iPhone, smartphones went from being a cool
toy for the tech savvy to the most powerful and distributed computing platform in the
world. The innovation and creativity of app developers, from every nook and cranny of
America, fueled this mobile revolution which continues to transform our daily lives and

touch every sector of the economy in every U.S. congressional district.

Five years after ACT | The App Association’s first App Economy Report, the industry
continues to thrive. Four key findings are:

e $143 Billion — Today, the app economy is part of a thriving ecosystem worth more
than $143 billion, led by U.S. companies.

e 110,000 New Jobs Created — From May 2014/ through May 2016, the app
economy added 110,000 new software application developer jobs to the U.S.
workforce.

e 83 Percent of Top App Companies Located Outside Silicon Valley — The vast
majority of successful U.S. app companies are located outside Silicon Valley, many
of which are in rural areas.

e 500,000 Computing Jobs Remain Unfilled"— The mobile revolution is continuing

into established industries like healthcare and manufacturing.

The app economy has evolved far beyond social media and games found in app
marketplaces. Today, every industry benefits from enterprise or consumer-facing mobile
software components. Without mobile apps, the $8 trillion* internet of things (loT)
revolution would not exist. This encompassing concept, where everyday products use
the internet to transmit data collected through sensors, will rely upon the app economy’s

continued innovation, investment, and growth.
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THE APP ECONOMY:
TRACKING THE LAST FIVE YEARS OF DYNAMIC GROWTH

Since 2012, the App Association has been tracking the development of the app
economy, which has grown from a $20 billion industry in 2012, to a $143 billion
ecosystem today. The evolution of this industry has shifted our broader economy from
one that was fixed and PC-centered, to one that is mobile — in more ways than one. In
addition to the widespread adoption of mobile communications devices like smartphones
and wearables, the increasing connectivity of previously “dumb” devices presents a
massive opportunity for businesses. Remarkably, the 350 million connected devices in
our country currently outnumber the U.S. population. It is currently estimated there are
8.4 billion connected devices globally,"" allowing companies to leverage groundbreaking
opportunities in artificial intelligence (Al) analytics and permanently alter every industry

from manufacturing to healthcare.

The app economy continues to exhibit strong growth, especially as apps now represent
the primary means for accessing products and services in both the consumer and
enterprise contexts. App downloads reached more than 90 billion in 2016,""and the
broadening popularity and adoption of apps has led to increased revenue and customer
bases for app makers across the United States. This steady growth has resulted in direct
revenues hitting $51 billion in 2016, with a projection that those revenues will reach $100
billion by 2020.*

The growth of the app economy has brought even the most traditional companies, like
Domino’s Pizza, into the mobile age. Increased connectivity and accessibility of apps
has sparked an evolution in business models and simplified the ways customers receive
products and services. From farming to pizza delivery, apps are innovating the way we

live.

The app economy is stronger than ever and shows no signs of slowing. Because apps

are the gateway to the burgeoning loT, this is just the tip of the iceberg.
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Apps: Delivering Innovation  smwmmess

Pizza lovers can call, order their pizza,
and wait for it to be delivered.
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Domino’s introduces online ordering.
A few years later they add a feature for
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Domino’s launches their first app.
Pizza lovers can set up their preferences,
save their favorite pizzas and payment methods,
and order pizza with one click.

—_— — — — —

Domino’s launches their “AnyWare Technology” app suite.
Pizza lovers can now order pizza from a smart TV, connected home device,
connected car, social media, or the Domino’s app. Their pizza tracker is accessible on
wearable devices like smart watches, and ordering can be as simple as texting the pizza emoji.
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JOBS

The app economy has created employment opportunities for people in all parts of the
country, with a variety of skill sets. From engineers who code to marketing and sales
experts, white-collar and blue-collar workers alike are turning to the app economy.
According the Bureau of Labor Statistics, the app economy added more than 110,000
software application developer jobs to the U.S. workforce between May 2014* and May
2016,7 and these jobs have a significant multiplier effect. For every high-tech job, five
additional jobs were created in local communities across the United States. These

opportunities are found in rural and urban settings across the country; nearly nine out of

ten software developers live outside of Silicon Valley.*"

The app economy is particularly starved for skilled workers with computer science
training, even though the average salary for developers — one of the most critical
positions in any software company — is $102,160.%*Only one in four K-12 schools teach
computer science, leaving three-quarters of American students ill-equipped to enter the
modern workforce. At present, more than 500,000 computing jobs are unfilled,* and by
2024, there will be more than 1 million unfilled computing jobs. The United States must
fund educational curriculum, from primary to post-secondary, to address the shortage of

American computer science talent.
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GEOGRAPHY

Startups and small businesses from every corner of the United States, and all 435
congressional districts, help drive the $143 billion global app ecosystem. Distributed
cloud computing has enabled the founding of companies and allowed for a distributed
workforce anywhere in the United States. By allowing access to data anywhere, at all

times and at a reduced cost, cloud computing has fundamentally altered how we go to

work.

Health Cybersecurity ~ Data Management Cloud Gaming Education  Consulting
2000 =2 @
Community ~ Network  RealEstate  Meditation SaaS  Entertainment  Development Business

As a result of this ubiquitous connectivity, 83 percent of top app companies are
businesses located outside Silicon Valley. Significantly, this growth even extends to rural

areas, where 13 percent of top app companies are headquartered.
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The legend identifies just a few segments
of the app economy, driving growth in
cities, towns, and suburbs across America.
This map illustrates both a diversity of
interests and a variety of App Association
members, in all corners of the country.
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USE CASE: MANUFACTURING

Representing nearly one-fifth of U.S. gross domestic product,* manufacturing is a
cornerstone of the U.S. economy, providing $1.81 in value for every $1.00 spent.* While
growth in the manufacturing industry has faced challenges in the United States, apps

play an important role in the solution.

American manufacturing must incorporate the
efficiencies offered by the app economy to remain
competitive with other nations. The emergence of
app-driven industrial loT tools, which collect and

analyze data gathered by sensors in real time,

enables factory workers to respond immediately,

preventing disruptions in production.

Swisslog’s “SmartLIFT” technology creates an indoor, localized GPS network to
aggregate data from sensors on forklifts and directional barcodes placed around the
warehouse. ™ \Warehouse managers can access these analytics through their tablets

or mobile phones to optimize productivity and receive real-time, unassailable inventory
reports. Bobcat, an equipment company based in North Dakota, deployed Swisslog’s
technology in its warehouses and reported a 30 percent increase in pallets per hour “with

no inventory errors.”

Apps’ increasing integration into manufacturing directly impacts a company’s entire
workforce. The real-time linkage of inventory with sales and manufacturing in a
connected environment streamlines production, speeds time to market, and increases
competitiveness throughout the industry. As the manufacturing industry evolves, more
American jobs, and strong computer science education training, will be needed to

support these improvements.
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Micro-breweries often implement technology into the initial heating
and cooling process of brewing and in shipping procedures, to
ensure consistency across product and delivery. This automation
encourages the development of new American jobs to support
these improvements to process.
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USE CASE: HEALTHCARE

Connected technology has the potential to radically change and improve the American
healthcare system, and no segment of the economy needs this more. However, the
current environment does not adequately leverage the opportunities of connected
health technology. According to Centers for Medicare and Medicaid Services, nearly
$1 trillion was reimbursed for Medicare and Medicaid, yet only $14 million was paid
out for “telehealth” services,* representing a microscopic .0014 percent of total

reimbursements.

As 60 percent of the population already uses mobile apps to help track their medical
conditions and make informed choices about their health, mobile app-enabled telehealth
and remote monitoring of patient-generated health data can improve quality care while

lowering healthcare costs.

Consider the aging population of the United States: by 2050, there will be 83.7 million
Americans over the age of 65, twice as many as in 2012.*Eighty percent will have at
least one chronic condition. > With a large number living in rural areas, the age group’s

rapid growth will severely strain public and private health resources. The promise of

connected health would allow more people to live longer at home, happier and healthier.
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PATIENT

Patients use apps like CareSync to
keep track of their medical records,
receive and send necessary health
information quickly and securely, and
improve their overall care.

HOME

Patients can use connected devices like
ResMed’s AirSense™ 10 CPAP to monitor their
breathing at home. Physicians can use data
collected from these connected, devices to better
understand their patients’ sleepingsand breathing
patterns and more effectively treat them.

Connected Health Market

DUCTUR*
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Doctors use apps like Rimidi to
streamline the treatment process. With
Rimidi’s technology, doctors can more
efficiently treat patients with diabetes,
and patients can better monitor and
engage with their own care.

+

= HOSPITAL

Companies like Stroll Health help doctors make
better and more effective referrals for patients.
Their streamlined process allows doctors to refer
their patients to additional in-network services
close by, so they may receive treatments more
quickly at less cost.
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BEYOND THE 0BVIOUS

Just a few years ago, apps were merely considered consumer products, but the
app ecosystem has heeded changes in market demand, international competition,
and industry needs to open huge opportunities for the future of the app economy.
Increasingly, apps provide a product and an interface to enable real-time access to a

seemingly infinite amount of data. This access drives the creation and growth of business

models that rely on shared machine learning and scalability.

The “crowd-sourced” innovation that has begun to take root around loT is attributable
to the interfaces apps provide, and is integral to the development we will see in years to

come.

The app economy is driving the IoT revolution across industries, even farming.

Increasingly, farmers rely upon apps and connected devices to more efficiently use
water and other inputs and discern the best times to plant and harvest. Tractors come
equipped with GPS-enabled mechanisms to steer the tractor and make sure farmers
can avoid gaps or overlaps in planting, while tracking how much seed and nutrients they
apply to a particular field.
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WHERE ARE APPS HEADED?

2016 was a transition year for the app ecosystem. Apps stores continued to be the primary
location for people to get apps, but the power behind the applications has moved almost

entirely to the cloud — and the large data stores that reside there.
So what are the three biggest future trends in the app ecosystem?

e Apps Driven by Big Data Will Lead the Way — Sure, games will continue to
exist, but the way we engage in enterprise, shopping, health, dating, business,
manufacturing, and finance activities will not just be built around machine learning,
but the apps you use to interface with the cloud will be sending back key data in
real-time. Mobile apps will be more than just the portal to your data, they will be a

key instrument in utilizing it.

e Everything is a Sensor — Sensors of every imaginable type are becoming more
affordable and accessible. Look for developers to improve software and use the
sensors on your phone and wearables in new ways (you think your camera can only

take photos”? Think again!). All of the data will flow back to the cloud to power Al.

e Cybersecurity Enters the Consumer Worldview — Those of us in tech have been
talking about cybersecurity, cross-border data flows, encryption, and one-way hash
for decades. But it’s still on the periphery of consumer consciousness. Mobile apps
are now powering Al, accessing your money and medical records, while sensors
gather information in real time. Your life is in your apps. The ability to see data,
and impact your monetary or physical health, makes the security of your apps

paramount.

If these predictions ring true, then the app industry will need Congress and regulatory
agencies to ensure clear rules of the road that preserve innovation. Clarity around law
enforcement access to data will be critical, as will industry best practices around privacy
and security, moving from one-time consent models to more interactive collection and
use. Finally, we will need to ensure that the infrastructure to support our “always-mobile,
always-on” life continues to improve. Without 5G, sensors, and Al, we cannot deliver the

promise the next wave of technology holds for all Americans.
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METHODOLOGY

ACT | The App Association’s State of the App Economy report is based on a combination
of original research and publicly available data from the Apple App Store, Google Play,

government agencies, company statements, and industry publications.

Analysis of Top App Companies — The App Association surveyed more than 500 top
grossing apps across a range of categories in the Apple App Store and Google Play,

the two largest app markets. A detailed analysis was conducted on each publisher to
determine the greatest influences on growth and success in the app economy. For the
purposes of this study, the small company designation coincides with the Small Business
Administration’s Table of Small Business Size Standards Matched to North American

Industry Classification System Codes.

Job Creation & Open Job Analysis — These data points are based on analysis of data

from the Bureau of Labor Statistics and Glassdoor.com.
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The App Association represents more than 5,000 app makers and connected device
companies in the mobile economy. Organization members are industry leaders and new
entrants innovating to improve productivity, accelerate learning, deliver entertainment,

and promote healthier lifestyles.

ACT | The App Association regularly conducts research and publishes reports on the
mobile ecosystem. It is the leading resource on app industry growth, providing guidance
on market strategy, global commerce, regulated industries, privacy and security, and
intellectual property.
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