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What’s the new normal? Most of us feel an urgent need to
get back to normal, especially as we continue to witness
and endure an unprecedented amount of change. Early
this year, Russian President Vladimir Putin waged an unprovoked war against Ukraine, which led to a rapid global
response. Switzerland broke with tradition and took a side,
freezing Russian assets and denying entry to oligarchs.
Anonymous, the global hacker collective, waged a cyberwar against Russia, infiltrating government databases and
state propaganda websites.
Within the past 12 months, DeepMind solved a 50-yearold problem in biology, opening up new pathways to
drug discovery. AI systems proved that they can generate images and text as well as a human. Facebook and
Square changed their names to Meta and Block, signaling
a digital land grab in the emerging Web 3.0. The biggest
streamers—Netflix, Disney+, AppleTV, Hulu—discovered a
formidable competitor in social commerce networks like
Shein. Seemingly every day, a new set of signals emerge to
challenge our existing mental models.
It might feel pointless to forecast the future past a few
weeks or months. But strategic foresight results in preparations, not predictions. Trends invite us to consider alternative outcomes from those we previously imagined. They
also unlock something invaluable in each one of us: the
ability to re-perceive reality. The act of “re-perception”
awakens you to the possibility of a future that differs from
your current expectations. It helps you understand that you
cannot know all things at all times, and that you should be
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curious, rather than absolutely certain, about what you
perceive in the present.
Our 2022 Tech Trends Report is designed to help you
re-perceive the world so that you can confront deep uncertainty, adapt and thrive. In this 15th anniversary edition,
we have analyzed nearly 600 technology and science
trends that impact most industry sectors. We created 14
separate volumes, and each report focuses on a related
cluster of trends. You will also find vivid scenarios depicting the unexpected ways in which the future might unfold.
In each volume, we discuss the disruptive forces, opportunities and strategies that will influence your organization
in the near future.
Now, more than ever, your organization should examine
the potential near and long-term impact of tech trends.
You must factor the trends in this report into your strategic
thinking for the coming year, and adjust your planning,
operations and business models accordingly. But we hope
you will make time for creative exploration. The new normal is unfolding for those who know how to re-perceive
signals in the present.

Amy Webb
CEO
The Future Today Institute
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KEY INSIGHTS

Artificial Intelligence

Key Insights
 During the next decade, artificial

intelligence will reshape the knowledge economy, automating some
tasks currently performed by people
and augmenting others.

 During the 2022 Super Bowl, several

ads made use of deepfakes, which
are becoming cheaper and easier
to create.
 AI is being deployed to speed scien-

 Companies are looking to upskill

their workforce in machine learning
and the basics of AI.
 Machine learning is transitioning,

as new platforms allow businesses
to leverage the power of AI to build
applications without the need to
know specific code.
 Deep neural networks are now

listed among the 10 fastest growing
technologies in the U.S., as indicated by patent applications.
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restrictions on mergers and acquisitions and investment activity to
ensure that AI developed by companies does not aid foreign adversaries.

tific discovery.
 Several governments are attempt Three research teams from Micro-

soft, Google, and Baidu have surpassed human baselines on SuperGLUE natural language processing
(NLP) tasks.
 Deep neural networks are being

used to analyze emotional states
using wireless signals. Scientists
are warning that advertisers could
begin to alter and drive purchasing
behavior through sleep and dream
hacking.

 In some U.S. states, facial recogni-

tion without consent is now illegal.
But there are no laws against emotional recognition.

 Governments are instituting new

 Strict new regulations in China and

the EU could challenge the development of AI.

ing to regulate deepfake technology. Bills to regulate or prohibit the
use of deepfakes have been introduced in California, Texas, and Massachusetts, and a number of federal
bills are being discussed.
 The U.S. military has started using

AI to guide its airstrikes, deploying
algorithms to a live operational kill
chain.
 Within the next decade, China plans

to meet two crucial milestones: By
2027, its People’s Liberation Army
will have a modern-ready force, and
by 2030 the Chinese Communist

Party expects to have outpaced the
U.S. in AI and become the singular
dominant force.
 China is forging ahead on its own

NLP models. Two massive models
developed specifically for the Chinese language market, Wu Dao
2.0 and M6, will start to shape the
future of AI development.
 Our future wars will be fought in

code, using data and algorithms as
powerful weapons.
 We will soon reach a point when

we will no longer be able to tell if a
dataset has been tampered with, either intentionally or accidentally.
 A new type of software could be

viable for 100 years, making use of
AI to dynamically adapt to changes
in environments and resources.
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Recognition, Scoring & Privacy

KEY INSIGHTS

Key Insights
 COVID-19 dismantled expectations

for privacy.
 National and private genetic data-

bases will launch in 2022.
 Employer surveillance of workers

has accelerated as the pandemic
normalized remote work.
 Big Tech employees are protesting

workplace surveillance technologies, from algorithmic time tracking
to “tattleware” installed on their
laptops.

 China collects massive amounts of

data—on its own citizens as well as
others around the world. New laws
taking effect in 2022 give the Chinese government significant control
over data from both individuals and
businesses.
 Rather than wait for federal legisla-

tion, more U.S. states are acting to
protect consumer privacy now.
 A piecemeal approach to recogni-

tion and scoring systems will challenge businesses this year.

 Consumers are frequently turning to

apps to get help with mental health,
monitor chronic disease, and track
health details, but few realize this
personal health information is being
shared with others.
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Metaverse, AR/VR & Synthetic Media

KEY INSIGHTS

Key Insights
 As of now, the metaverse is not a

single technology, nor is it controlled
by a single centralized company or
entity.
 People will create multiple digital

versions of themselves, each tailored for specific purposes. This will
lead to fragmentation—and a widening gap between who a person is
in the physical world, and who they
project in various online platforms.
 The future of work will become more

digitally immersive as companies
deploy virtual meeting platforms,
digital experiences, and mixed reality worlds.
 As more users link their metaverse

profiles to personal information like
biometrics, data breaches could
prove far more costly.

 Smart eyewear, in the form of glass-

es and contacts, will upend industries and interfaces designed for
smartphones.
 Diminished reality (DR) will soon

allow consumers to visually and audibly cancel whatever—and whomever—they wish, in real time.
 WebAR and WebVR are part of a

burgeoning field in which AR and VR
experiences are accessible directly
through a browser.
 Online experiences are beginning

to take place in virtual 3D environments that emulate those in the real
world, from households and workplaces to event venues and retail
shops.

are virtual shops where users can
commission, buy, and sell synthetic
media, and even license their own
attributes for use online and in the
metaverse.
 Synthetic media will be used to gen-

erate popular likenesses to deliver a
range of personalized products and
services at scale.
 In the wrong hands, synthetic media

can be a powerful and dangerous
tool in spreading misinformation
and disinformation.
 Emerging technology tends to out-

pace the law, and synthetic media
is no exception.
 Brands that push beyond their

 The market for digital real estate in

the nascent metaverse is subject to
the same opportunities and pitfalls
of any real estate rush.
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 Synthetic media marketplaces

current constraints will offer engaging products and experiences that
could not exist in real life.
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KEY INSIGHTS

Work, Culture & Play

Key Insights
 The global pandemic condensed

a decade of digital transformation
into a few months.

 Smart devices and AI systems are

unlocking new ways for athletes to
train—and strategic advantages for
sports.

 AR filters from celebrity makeup

artists are taking the place of traditional makeup in video conferences
and social media posts.

 Workspace flexibility could bring

more women into the workforce,
something that would help a shrinking population of workers.
 A steady tech exodus from Silicon

Valley has redistributed a highly
skilled workforce to other parts of
the U.S.

 Gaming has become the driver of

an entire cultural and commercial
ecosystem.
 We will see unlikely pairings be-

tween gaming competitors in 2022
as Sony and Microsoft acquire studios and PlayStation releases titles
on Xbox One and Game Pass.

 With approximately 2 million people

creating content full-time, online
creators are redefining entrepreneurship.
 Newly remote workforces rely on

video conferencing systems, messaging platforms, home networks,
and home routers that aren’t necessarily secure.
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 Much of our technology-enabled

world leaves behind people with
disabilities.
 Affordable digital clothing, shoes,

and accessories will be available
this year.
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KEY INSIGHTS

News & Information

Key Insights
 Metaverse datelines are coming.

(Example: ROBLOX—The Republican National Convention began …)
 Journalists need to decide how to

cover newsworthy events and avatars as people spend more time in
virtual spaces.
 Selling digital subscriptions creates

new opportunities for media companies looking to find their niche.
 A growing number of startups are

providing artificial intelligence solutions to newsrooms.

 Sensory clickbait, designed to ma-

nipulate a user’s emotions, is on the
rise.
 Media literacy programs are

launching around the world, in
an effort to curb misinformation
among kids and teenagers.
 Social media has created super-

charged cycles of outrage, boycott,
and backlash.
 Media consolidation threatens com-

munities, which are losing their only
source of local news coverage.

 Natural language search inter-

faces—whether deployed in AI
assistants or as a feature in browser-based search engines—threaten
the audience strategy for many
media organizations.
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KEY INSIGHTS

Health & Medicine

Key Insights
 Big Tech is doubling down on its bet

to disrupt the healthcare industry,
while also reorganizing and shifting
strategies.

 Because of its scale and reach,

Amazon could force established
pharmaceutical companies, health
care systems, and insurers to adapt
and evolve.

 Membership-based services and

health tech startups are creating
new models that better fit the needs
and lifestyles of younger, digitally
savvy generations.
 Telemedicine is becoming more

full-service, with startups expanding
into new areas of care.
 Technology is bringing the power of

the laboratory into our homes.
 Breakthroughs in sensors and artifi-

cial intelligence are expanding the
possibilities for remote diagnosis.
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 Therapeutic games generate de-

tailed patient data, and algorithms
can automatically adjust treatment,
ultimately lowering costs.
 Beyond patient care, augmented

reality and virtual reality are being
used to train surgeons and provide
real-time surgical guidance. The
technology could disrupt medical
education and expand the capabilities of telemedicine.
 Remote patient monitoring will help

patients stay in their homes and cut
medical costs.

© 2022 Future Today Institute
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KEY INSIGHTS

Home of Things

Key Insights
 Demand for Home of Things (HoT)

connectivity is being driven by working, exercising, and learning from
home.

 Adaptable surfaces—in kitchens,

home offices, and living rooms—are
being developed to bridge the gap
between physical and digital interactions.

 HoT platforms increasingly service

 The HoT is notorious for security

vulnerabilities. In 2022, hackers will
increasingly target HoT devices with
botnets and malware attacks.
 While HoT devices are growing in

entire households, rather than just
one person. As a result, consumers
may be more likely to adopt electronics that work seamlessly within
their smart home.

 Homes are becoming sentient: Au-

 Tech companies, backed by eager

 Smart homes contribute to climate

investors, want to control our sleep
using sensors, microphones, and
artificial intelligence.

change in the form of digital emissions.

popularity, interoperability still lags.

tomated systems sense and adjust
temperature, sound, light, and other
functions in real time to support
families.

 Lawmakers are enacting “right to
 Robots are starting to perform

repetitive tasks around the home
that humans can’t—or won’t—do on
their own.

9

repair” legislation, forcing appliance manufacturers to allow repairs
and use interchangeable parts and
common standards.
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Policy, Government & Security

KEY INSIGHTS

Key Insights
 Cities are breaking ground on

public metaverses—sparking a new
need for “digital” city planning.

 Ransomware will become the new

“smash and grab” of cybercrime.
 Security teams will need to be more

 As neurotech moves from labs

into trials, some governments are
banning the collection and sale of
brain data.

proactive with zero-trust security,
vendor security assessments, internal
monitoring, and IT/OT convergence.
 A handful of companies control the

 Digital IDs will start outpacing

physical ID use in 2022.
 The Caribbean nation Barbados

hopes to develop what it calls
“digital sovereign land” and virtual
embassies that would rely on a
digital identity system.

cloud and have the sole ability to
set pricing, access, and standards.
A concentrated market for an
invaluable service creates high risk.
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guidance, state governments
are now developing rules and
regulations for data privacy
protections.

tech regulation, after several years
of lawsuits, regulatory fines, and
legislative efforts.
 Neighborhood mesh networks

could pose a competitive threat to
wireline cable and internet service
providers, and upend their business
models.

 China is working to make its space

research, equipment, and artifacts
available to foreign researchers, as
part of a broader diplomatic effort.
 Beijing has hundreds of basic

 Likewise, cities and states are also

developing their own regulations for
autonomous vehicles and ways to
integrate them into city planning.
 75% of businesses do not involve

their boards of directors in
cybersecurity oversight.

 This could be a seminal year for

 Biometrics used alongside cloud-

based identity management
systems will lead to more
ubiquitous contactless biometric
authentication.

 No longer waiting for federal

CHINA FOCUS
 COVID-19 has offered China an

opportunity to exert its influence
through the distribution of
vaccines and medical aids. But
help frequently comes with strings
attached.

research projects underway,
ranging from new quantum systems
and supercomputers to synthetic
biology and genetic engineering.
 The Chinese government is cracking

down on its largest tech companies,
citing anticompetitive behavior and
regulatory infractions. The reason
likely has to do with an interest in
focusing tech development to align
with national priorities.
 New technologies promise to

stabilize climate change, but
they could damage international
relations. This year, new solar
geoengineering trials will take
place.
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Logistics, Robotics & Transportation

KEY INSIGHTS

Key Insights
 Cloud robotics and automation are

enabling the rapid scaling of robotic
applications, allowing developers to
test and learn, simulate, and share
code in an efficient platform.
 Early attempts at self-assembling

robots mostly focused on self-reconfiguring modular robots, but new
approaches are taking the capability a few steps further.
 Soft robotics, made of flexible

materials, are capable of moving in
fluid ways, adapting to their surroundings, and sensing more effectively than traditional robots—and
they’re revolutionizing the kinds of
roles a robot can play.
 The pandemic exposed the fragility

of our global supply chain. From
semiconductors to shipping containers, we have seen how a single
component can throw an entire
supply chain into chaos.
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 From groceries to vaccines and

gene therapies, the cold chain is
becoming a larger part of our everyday supply chain. Investment is
growing to meet rising demand for
temperature-stable transit that delivers products without spoilage.
 New significant milestones have

been met and funding has increased in the area of drone fleet
deliveries. Adapting federal regulations are necessary as the technology continues to make a case for its
utility at scale.
 During the pandemic, the desire

for quick and contactless deliveries
steadily rose, and there is little reason to think this desire will change.
Consequently, autonomous delivery
has become more commonplace,
even pushing states to change their
legislation around the technology.

 Drones aren’t just for air and land.

Underwater drones have been
around since the 1950s, but in
recent years the technology has
dramatically improved due to advanced payload offerings; low-light,
high-definition cameras; enhanced
seabed detection; better batteries;
and more advanced sensors.

data from cars on the road, synthetic
data is growing in volume as techniques for generating data matures.
 The importance placed on roads is

decreasing as urban planning with
autonomous vehicles, sustainability, and technology is leading the
charge for how urban spaces are
being designed.

 Accelerating adoption of bat-

tery-powered transportation is
leading to a rethink of how we provide the energy required to transport people and goods from A to B,
forcing our energy delivery systems
to adapt to a more battery-powered and less gasoline powered
transportation ecosystem.
 More data usually results in a better

algorithm, and the size of the data
for training autonomous cars is accelerating at an exponential rate. In
addition to the increase in real-world

© 2022 Future Today Institute
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Decentralization & Blockchain

KEY INSIGHTS

Key Insights
 In the near future, money will be

programmable—and more things
could become money-like, with
quantifiable, liquid, and fungible
qualities.
 The financial ecosystem is undergo-

ing a transformation as blockchain
technology and open-source protocols introduce alternatives to existing regulatory and capital controls.
 Due to the surge of interest in non

fungible tokens (NFTs), developers
are making digital wallets easier to
use by wider groups of consumers.
 Ethereum has become the domi-

nant blockchain now underpinning
thousands of decentralized applications and is the primary contracting platform for NFTs and decentralized finance (DeFi). Ether, which
underpins the Ethereum network, is
emerging as the dominant collateral
in DeFi.

12

 China will push for the broader use

of its digital currency, the e-CNY,
within and outside of the country.
 Visa had a monopoly on payments

at the Olympics for 36 years, and in
2022 China’s e-CNY was the preferred payment inside the Olympics
bubble.
 Decentralized databases, powered

by blockchain, could enable secure
and transparent community dashboards on everything from water
quality to city budgets, improving
public trust and civic engagement.
 The bimonthly paycheck may soon

be a thing of the past. Earned wage
access (EWA) lets employees receive part of their earned wages in
between paychecks.

 Banks and insurance companies are

using artificial intelligence, telematics, and big data to automate credit
risk modeling and update the way
credit scores are calculated.
 Blockchain-based applications are

being used to track the origins of
content online, and permanently
store original assets, improving the
ability of consumers and businesses
to authenticate information. This is a
powerful tool for combatting censorship and misinformation.

 Cryptocurrency developers have

created software to decentralize
the stocks and securities exchange
process, allowing individuals to
trade directly with one another
without relying on a centralized
third party to determine prices and
settle the trades.

 Decentralized autonomous organi-

zations (DAOs) will continue to grow
this year. As of March 2022, DAOs
have more than $10 billion of assets
under management.
 Crypto tokens and blockchain

networks are being developed so
that fans can own portions of their
favorite brands.
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Telecommunications& Computing

KEY INSIGHTS

Key Insights
 5G is the fifth generation mobile

network and a global wireless
standard. Despite a slow initial
rollout, 5G is expected to expand
significantly in 2022, beginning with
network upgrades early in the year.
 Spectrum for private use will be

available in 2022, enabling owners
to build private 5G networks for
organizations.
 Significant decoupling has occurred

in recent months, splitting the 5G
players into “China” and “not-China” categories.

 6G will be the sixth generation of

wide-area wireless technology,
following the transition to 5G. Although experts place the timing of
a 6G launch between 2028–2030,
many industry leaders are already
working to understand and define
this new standard.
 Thanks to the cloud, NaaS services

are flexible and inherently more
scalable than older network configurations.

13

be deployed to facilitate near-realtime experiences and applications,
especially as the number of connected devices grows.
 Early steps to build a quantum inter-

net are already in progress.
 The global quantum computing race

is well underway. Several nations, including the U.S., France, the U.K., and
China, want to become the global
leader in quantum computing.

 Zero-touch will disrupt how we

build, run, and operate new services.

 Geopolitical players vying for in-

fluence in the 5G space have more
than just market penetration to
gain—political ideology (specifically around privacy and access)
is embedded in technology policy,
and the winner of this battle will set
the tone for the remaining century.

 Edge computing will increasingly

 Space-based internet could further

squeeze the margins of communications service providers across the
globe and render them less relevant.

 Two major instances of light-based,

or photon-based, quantum computing systems were developed in
the last year, illustrating a quantum
computing method that is more effective than using superconductive
materials.
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KEY INSIGHTS

Synthetic Biology,Biotechnology& AgTech

Key Insights
 The COVID-19 pandemic is accel-

erating widespread use of genetic
surveillance technologies.
 The data from DNA testing kits is

being used for direct-to-consumer
marketing.

 Scientists are using synthetic biol-

ogy to discover and produce molecules on demand.

 Synthetic biology will make aging a

building biological circuits, made
of synthetic DNA, and the software
that operates them.

nous peoples are still missing from
genetic databases, basic research,
and clinical studies.
 Fewer than 2% of people who have

developed for the flu, malaria, and
even cancer.
 You can now sequence your com-

plete genome for $99—which is
about half the price of Apple’s
AirPods.
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 Research is underway to make

genetic edits to embryos to correct
major errors that would otherwise
prevent them from being born.

 Farms are increasingly vulnerable to

cyberattacks.
 Synthetic biology will lead to new geo-

political conflicts. The next war could
be a biological one—we must prepare
for the threat of bioescalation.

 Biological materials from Indige-

treatable pathology.
 New mRNA vaccines are being

megabytes of data per second on
synthetic DNA that will be readable
for thousands of years.

 Scientists are in the process of

 New DNA test kits offer personalized

recommendations for recreational
drugs like marijuana and MDMA.

 Soon, we might be able to write

had their genomes sequenced are
from Africa—which means an enormous number of people miss out on
the benefits of genetic research.
 Food technologists can now use ge-

nome sequencing and gene editing
as part of a precision fermentation
process, which results in microbes
engineered for specific purposes.

 An emerging technology called in vi-

tro gametogenesis, or IVG, will soon
allow same-sex couples to create a
baby using their own genetic material without requiring donor eggs or
sperm.
 Living robots—blobs of tissue de-

signed in labs—got a design upgrade and new capabilities. The
latest versions can self-propel using
tiny hairs on their surfaces. They
can also operate in robot swarms to
collaboratively complete a task.
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KEY INSIGHTS

Climate, Energy & Space

Key Insights
 Companies are reorganizing their

workforces in response to climate
change. This includes additions to
the C-suite and paid time off during
extreme weather conditions.
 The lasting economic consequences

of climate change are dire. Innovations from both big tech companies
and startups promise to mitigate the
effects, but regulators could stand
in the way of progress.
 In 2022, we will start to learn the

impact of green stimulus plans in
several countries around the world.
 Several new geoengineering ini-

tiatives—including cloud injection,
dumping iron into oceans, and solar
radiation modification—will be
tested in 2022.
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 Microplastics are everywhere.
 Alternative power technologies,

including electric wind and clean
hydrogen, are gaining acceptance.
 A new space race emerged in 2021

among some of the world’s most
affluent people.

 Space junk is becoming a bigger

problem as more satellites enter
orbit.
 China wants to replace the U.S. and

Russia as the predominant space
explorer and driver of space-related
commerce and trade.

 For the first time in history, private

companies will send more people to
space than government agencies.
 The era of space commercialization

is here. Private space stations are
under construction, and commercial
astronauts will be certified in 2022.
 This is an important year for space

missions. New megaconstellations
of satellites promise to beam internet connectivity from space.
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