Game Changers 2021
10 technologies that could change the world
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WHAT IS CB INSIGHTS?

CB Insights helps the world’s leading companies make
smarter technology decisions with data, not opinion.
Our Technology Insights Platform provides companies
with comprehensive data, expert insights and work
management tools to drive growth and improve
operations with technology.

CLICK HERE TO SIGN UP FOR A FREE TRIAL
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CB Insights helps us compress our
time-to-decision when gathering and
analyzing data and getting an external
view on what's happening in the market
so we can quickly take action.
Meraj Mohammad
Vice President, Ventures Group, ADP
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ENHANCING HUMAN POTENTIAL

“I’m most grounded on the role of technology.
Ultimately to me it’s about human capital and the
human potential, and technology empowers humans to
do great things. You have to be optimistic about what
technology can do in the hands of humans.”

- Satya Nadella, chief executive officer, Microsoft Corporation
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These game changers aim to transform
society and economies across sectors
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Select startups focusing on game-changing tech
The following startups are mentioned throughout the report in the corresponding sections.
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Incumbents across industries are also getting
involved
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Green hydrogen
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GREEN HYDROGEN

Mitigating the emissions crisis with green H2
Green hydrogen is a zero-emission source of power that could substantially reduce CO2
emissions.

Green hydrogen is produced using renewable energy, unlike other types
of hydrogen fuel made from fossil fuels or natural gas, making it a truly
zero-emission source of power. It can be used to provide clean power for
high-emission sectors such as transportation and heavy industry.

Sources: TempPro (left image), European Climate Foundation and BofA Global Research (right)
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GREEN HYDROGEN

Startups are driving down the cost of green H2

Headquarters: Vancouver, Canada

Headquarters: Pasadena, CA

Total funding: $2.4M

Total funding: $0.7M

Select investors: Breakthrough Energy Ventures, BDC
Capital

Select investors: Bill Gates, Steve Case, Neotribe Ventures

Ekona is creating a new solution to produce industrial-scale
hydrogen that is both low-cost and clean. The company’s
technology uses natural gas to produce hydrogen fuel that
can be easily stored or used.

Heliogen is developing concentrated solar technology that
uses advanced computer vision software to precisely align
an array of mirrors, reflecting sunlight to a single target,
which can generate clean energy on demand. The company
is using its technology to generate clean hydrogen.
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GREEN HYDROGEN

Tech advances are driving corporate action
As new production techniques improve the economics of green hydrogen, oil majors, utility
companies, and other energy giants are exploring opportunities in the hydrogen space.
Earnings transcript mentions of “green hydrogen”
2016 – 2020

Orsted and BP look to develop major renewable
hydrogen project in Germany
November 10, 2020

Plug Power Raises $1.5B to Tap Into Green
Hydrogen Economy in Asia
January 7, 2021

Total, Engie Seek Aid for France’s Biggest Green
Hydrogen Plant
January 13, 2021
Sources: CNBC, Greentech Media, Bloomberg
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Protein fermentation
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PROTEIN FERMENTATION

A new take on food production
Moving from the farm to the lab, companies are exploring new food and beverage production
techniques that are more sustainable.
Protein fermentation involves producing animal-free
protein that can be used for a wide range of foods,
including snack foods, beverages, and frozen desserts.

Protein fermentation companies have gained traction in
recent years, as measured by equity funding.

Sources: The American Oil Chemists’ Society (left), CB Insights (right)
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PROTEIN FERMENTATION

Startups explore food production in the lab

Headquarters: Emeryville, CA

Headquarters: Aurora, CO

Headquarters: San Francisco, CA

Total funding: $373.2M

Total funding: $132.2M

Total funding: $58.8M

Select investors: Horizons Ventures,
Temasek

Select investors: Seventure Partners,
S2G Ventures

Select investors: Minerva, B37
Ventures, Blue Horizon

Perfect Day uses fermentation to
make animal-free dairy products that
contain the same proteins found in
cow’s milk.

MycoTechnology uses mycelia from
mushrooms to convert plant-based
protein into nutritious protein blends.

Clara Foods applies fermentation
techniques to engineer customized
protein solutions for CPG companies.
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PROTEIN FERMENTATION

Rethinking the future of sustainability in food
As growing demand for food poses additional risks to planet health and strains the globe’s
resources, lab-made food offers a more sustainable alternative.
Health and environmental
impact of one extra serving of
protein per day

Average emission footprint in
the US (kg of CO2 equivalent per
person per year)

“It is important to reflect on how our food
choices impact our health and that of the
planet. It is clear that novel foods are a crucial
part of the solution to the food crisis.”

- Evan Fraser, director of Arrell Food Institute at the
University of Guelph
Sources: The Economist (left images), The Conversation (quote)
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Space-based R&D
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SPACE-BASED R&D

Outer space offers unique conditions for R&D
Space-based research is improving and accelerating research across fields, including
industrial manufacturing, life sciences, and agriculture.
•

For life sciences research, low gravity
accelerates aging and causes proteins to
crystallize in uniform fashion, which can
enhance drug discovery and
development, as well as drive
improvements in regenerative medicine.

•

Low gravity also provides opportunities
in manufacturing that eliminate the need
to extract Earth’s resources.

Source: NASA
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SPACE-BASED R&D

Startups are enabling space-based R&D

Headquarters: Los Angeles, CA

Headquarters: Seattle, WA

Headquarters: San Francisco, CA

Total funding: $9M

Total funding: $1M

Total funding: $9.5M

Select investors: Founders Fund, Lux
Capital

Select investors: Horizon 2020, State
of Mind Ventures

Select investors: NASA, Munich Re
Ventures

Varda aims to enable space-based
manufacturing at scale.

SpacePharma's mission is to become
a world leader in providing simplified
and valuable end-to-end microgravity
services and solutions for research.

Orbit Fab offers a supply of satellite
propellant throughout Earth’s orbit,
expanding the operational potential of
new and existing space assets and
enabling business model flexibility for
satellite owners.
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SPACE-BASED R&D

Opportunities for R&D are growing in number
NASA’s efforts to commercialize the International Space Station (ISS) are creating more
opportunities for space-based R&D.
Global satellite launches, cumulative, ‘000
1957 – 2027

Global space industry market size
2016 and 2040 (projected)

$1.1T
2040

$350B
2016

Sources: CelesTrak SATCAT, The Economist (left); CB Insights (right)
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Bioprinting

22

BIOPRINTING

Man-made organs could reshape life sciences
Bioprinting enables the creation of living biological tissue and organs through the layering of
living cells and supportive biomolecules.
Bioprinting could address the organ transplant crisis in the US,
opening the door to on-demand human organ creation for
organs that won’t be rejected by the immune system.

Sources: The Washington Post (left), Biogelx (right)

Drug development could also benefit from bioprinting, as
products could be tested on engineered tissues and organs
rather than on animals, generating more translatable results.
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BIOPRINTING

Startups are already taking on bioprinting

Headquarters: Houston, TX

Headquarters: Seattle, WA

Headquarters: Brooklyn, NY

Total funding: $0.2M

Total funding: $10.8M

Total funding: $28.5M

Select investors: JLabs, Y Combinator

Select investors: Khosla Ventures, SOSV

Volumetric has invented a patent-pending
bioprinting technology to manufacture
living tissue using stereolithography.
Custom-designed 3D bioprinters allow for
sterile tissue fabrication.

Prellis Biologics is developing technology
to 3D print engineered human tissues and
organs. With its sub-micrometer printing
resolution, Prellis Biologics can create
single layers of cells and build tissue
scaffolds for organs from the inside out.

Select investors: Blue Seed Collective,
Alexandria LaunchLabs, Israel Biotech
Fund
3DBio is a 3D bioprinting company
focused on creating personalized living
tissue implants.
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BIOPRINTING

Bioprinting advances drive acceleration in R&D
As the technology improves, corporates are exploring opportunities to print organs for
regenerative medicine applications.
Research publications involving “bioprinting”
2012 – 2020

United Therapeutics pays $3M to exclusively
license Collplant’s bio-inks for 3D printing kidneys
November 10, 2020

3D Systems expands into bioprinting with
breakthrough in lung regeneration
January 27, 2021

Sources: Dimensions (left); 3D Printing Industry, 3D Printing Media Network
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Ambient intelligence
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AMBIENT INTELLIGENCE

Improving coverage in hospitals & nursing homes
Researchers are exploring the use of “ambient intelligence” (AmI), or electronic environments
that are sensitive and responsive to the presence of people, in healthcare spaces like ICUs and
clinics that are more difficult to monitor.
“We are in a foot race with the complexity of bedside
care. Without technology assistance, perfect
execution of this volume of complex actions is well
beyond what is reasonable to expect of even the
most conscientious clinical teams.”

- Arnold Milstein, professor of medicine at Stanford University

Sources: New England Journal of Medicine (left image), Science Daily (quote)
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AMBIENT INTELLIGENCE

Early experiments test AmI in healthcare

Surgical Safety Technologies is
developing an AI platform that records
data from cameras, microphones, and
sensors installed in operating rooms.
The platform uses this data to identify
inefficiencies and errors in operating
rooms.

Lumenix is a full-service LED lighting
company developing LED retrofit
solutions for healthcare and
retirement buildings. In October 2020,
the company acquired the SIMPeds
Artificially Intelligent Monitoring
System (AIMS) prototype from Boston
Children’s Hospital.

Researchers at Stanford University
have been exploring the use of AmI in
the hospital room, using sensors and
AI to alert clinicians and patient
visitors when they fail to sanitize their
hands. The systems under review
could also be used in smart homes by
monitoring the elderly for behavioral
cues of impending health issues.
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AMBIENT INTELLIGENCE

AmI could drastically improve healthcare
With an aging population and a growing need for remote patient monitoring, ambient
intelligence could reshape patient care across healthcare centers and homes.
News mentions of “patient monitoring”
2011 – 2020

● Looking ahead, ambient intelligence

could enable more efficient clinical
workflows and improve patient safety
in intensive care units and operating
rooms.

● It could also be used in daily living

spaces to prolong the independence of
older individuals and improve the
management of individuals with a
chronic disease.
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Intelligent tutoring
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INTELLIGENT TUTORING

AI could reshape the current education system
Intelligent tutoring solutions enable more adaptive, personalized learning to improve outcomes
and democratize education.
Maximize retention &
accelerate training

Intelligent tutoring can improve
student performance beyond
the level of conventional
classes and human tutors.

Improve access to
education

Enhance the remote
learning experience

AI tutors allow any parent with
an internet connection to give a
child a personalized learning
experience.

AI-powered solutions can
provide quality education in a
remote setting, which has
become top of mind due to
Covid-19’s impact on schooling.
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INTELLIGENT TUTORING

AI startups accelerate training & retention

Headquarters: Shanghai, China

Headquarters: Quebec, Canada

Headquarters: Seoul, South Korea

Total funding: $44.9M

Total funding: $2M

Total funding: $81.9M

Select investors: NGP Capital, SIG Asia
Investments

Select investors: Khosla Ventures

Select investors: IMM Investment, InterVest,
Korea Development Bank, NVESTOR

Squirrel AI Learning is an AI-powered
online education platform that delivers
adaptive learning and tutoring solutions
for secondary school students.

Korbit is transforming education with
personalized, interactive AI-powered
tutors.

Riiid specializes in AI-powered edtech
mobile/web platforms that help students
with studying for standardized exams such
as TOEIC, SAT, ACT, and others.
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INTELLIGENT TUTORING

AI in education is already seeing success
Initial experimentation and implementation, especially in China, have shown the potential
behind AI and intelligent tutoring in the education space.
News mentions of “AI” and “education”
2011 – 2020

China has started a grand experiment in AI education.
It could reshape how the world learns.
August 2, 2019

A.I. can help solve America’s education crisis
July 14, 2020

AI’s Helping Students Improve Their Scores In Less
Than 24 Hours
September 21, 2020
Sources: MIT Technology Review, Fortune, Forbes
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Cookie-busting ads
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COOKIE-BUSTING ADS

Ads focused on content, not activity-tracking
AI algorithms analyze media (e.g., pictures, videos, articles) to understand the context and
recommend appropriate advertisements.
“A contextual targeting tool can analyze
a video that contains images of a beer
brand, identify through the audio and
video that it is a brand-safe
environment, and inform the marketers
that it is an optimum channel for […]
marketing content about beer.”

- Tim Beveridge, GM of strategy at Silverbullet
Sources: Adobe (left image), CMO (quote)
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COOKIE-BUSTING ADS

Startups deciphering content for advertising

Headquarters: New York, NY

Headquarters: Santa Monica, CA

Total funding: $24M

Total funding: $67.3M

Select investors: Jerusalem Venture Partners, GTI Capital
Group

Select investors: New Enterprise Associates, Upfront
Ventures

AnyClip leverages AI technology to analyze video content in
real time, enabling publishers, media owners, and brands to
maximize the power of video.

GumGum uses computer vision to add context to images
and videos produced across the web, social media, and
broadcast television.
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COOKIE-BUSTING ADS

AI steps in as a replacement for cookies
With the coming elimination of third-party cookies, targeting ads based on content could
prove to be an effective alternative if AI can identify context at scale.
News mentions of “third-party cookies”
2016 – 2020

Cookies crumbling as Google phases them out
January 15, 2020

‘Cookie apocalypse’ forces profound changes in
online advertising
February 26, 2020

Sources: BBC, Financial Times
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Differential privacy
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DIFFERENTIAL PRIVACY

Preserving privacy with synthetic data
Transforming sensitive data with artificial intelligence to enable analysis without exposing
confidential information.
“We could modify that bias. People could release
synthetic data that reflects the world we would
like to have. Why not use those as training sets
for AI?”

- Bill Howe, associate professor at University of
Washington’s Information School
Sources: UK Government (left), Financial Times (quote)
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DIFFERENTIAL PRIVACY

Privacy startups leveraging synthetic data

Headquarters: London, United
Kingdom
Total funding: $3.3M
Select investors: M12, Notional
Capital
Hazy provides an artificial intelligence
platform that automates data
anonymization.

Headquarters: Vienna, Austria
Total funding: $6.1M
Select investors: PUSH Ventures,
Earlybird Venture Capital
Mostly AI offers a synthetic data
engine that generates realistic and
representative synthetic users and
data to retain the structure and
variation of datasets while preserving
privacy.

Headquarters: London, United
Kingdom
Total funding: $148M
Select investors: Accel, Salesforce
Ventures
Privitar provides data privacy software
to private companies and public
sector organizations to protect
sensitive data and enable ethical data
analysis.
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DIFFERENTIAL PRIVACY

Ethically supporting new applications & analysis
Protected data
The transformation of sensitive
data greatly reduces data storage
and sharing risks.

AI training
The process of training
algorithms is improved by access
to sensitive datasets and the
ability to create data that model
edge cases.

Source: CB Insights

Data analysis
Estimated data privacy
market size by 2024

$158B

Analyzing sensitive data (e.g.,
patient data) en masse can
inform decisions like medical
treatment.

Application development
Learnings from sensitive data can
make their way into applications,
supporting use cases like
personalization or targeted
outreach.
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Creator platforms
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CREATOR PLATFORMS

Content platforms are enabling side hustles
Companies are providing the infrastructure for individual content producers (e.g., writers,
musicians, artists) to create and monetize content.
Create

Tools for recording, editing, and publishing
content.

Distribute

Platforms for connecting content producers with
consumers.

Monetize

Mechanisms for content producers to earn
income based on consumption.

Source: Substack

43

CREATOR PLATFORMS

Startups target a wide array of media formats
Headquarters: New York, NY

Headquarters: San Francisco, CA

Headquarters: Santa Monica, CA

Total funding: $14.4M

Total funding: $17.4M

Total funding: $22.5M

Select investors: Accel, Google
Ventures, Homebrew

Select investors: Andreessen
Horowitz, Y Combinator

Select investors: Upfront
Ventures, Mark Cuban

Anchor is a mobile podcast
creation tool that allows users to
record and distribute podcasts. It
was acquired by Spotify in 2019.

A newsletter monetization
platform providing design
templates, content management,
subscription tools, and secure
payments via Stripe.

A distribution and payments
solution for the process of
releasing music. It provides music
and video distribution, visualized
data, dedicated personal account
support, and simplified revenue
splits.
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CREATOR PLATFORMS

More ideas, more income opportunities
Lower barriers to content publishing expand access to new ideas while allowing producers
to capitalize on their success in full- or part-time capacities.
News mentions of “side hustle” or “gig”
2016 – 2020

In the Covid Economy, Laid-Off
Employees Become New Entrepreneurs
November 18, 2020

Earning Income on the Side Is a Large and
Growing Slice of American Life
December 18, 2019

Sources: WSJ, The New York Times

45

Own-a-piece-of-anything
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OWN-A-PIECE-OF-ANYTHING

A new model of asset ownership
Assetization tech allows individuals to purchase shares (i.e., own a piece) of typically illiquid
assets like artwork, homes, and collectibles.
“Tokenization of wine assets enables us
to expand our private collector investor
base to new private and institutional
investors interested in fractional
ownership in distinctive real assets.”

- Alexandre Challand, co-founder of Fine Wine
Capital
Sources: Hackernoon (left image), Greater Zurich Area (quote)
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OWN-A-PIECE-OF-ANYTHING

Startups providing access to new asset types

Headquarters: New York, NY

Headquarters: New York, NY

Headquarters: Oakland, CA

Total funding: $14.4M

Total funding: $26.6M

Total funding: $125.3M

Select investors: Union Square
Ventures, Maveron

Select investors: Upfront Ventures,
Porsche Ventures

Select investors: Lightspeed Venture
Partners, Bain Capital Ventures

Otis Wealth is a marketplace for
alternative assets such as collectibles,
fine art, and physical spaces.

Rally is a platform where unique, highvalue assets are securitized, split into
shares, then offered up as equity
investments to users of all income
levels.

Roofstock One is an online
marketplace where retail and
institutional investors can buy shares
of individual rental homes.
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OWN-A-PIECE-OF-ANYTHING

Access to new, diversified streams of income
From music royalties to artwork to cars, companies are enabling investment in non-traditional assets, creating new markets
and income streams.

The Knight Frank Luxury Investment Index (KFLII) performance by
asset class
Q2’09 – Q2’19

Want to Own a Warhol? Now, You Can Buy a
Piece of One
July 26, 2019

The Hot Alternative Investments to Watch in
2021
January 11, 2021

This Startup Wants to Sell You a Slice of a
Rental Home
January 15, 2020

Sources: Knight Frank (left image); The New York Times, Bloomberg, WSJ
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Appendix
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Our methodology
How we selected the 10 game-changing tech categories:
We looked at moonshot investments over the past year, focusing on companies trying to address major
issues, such as the climate crisis, gaps in education, and flaws in the healthcare system.
In addition to looking at where high-profile investors are placing their bets across the tech space, we used the
following CB Insights platform features:
●
●
●
●
●

News Mentions Tool, which mines and organizes millions of media articles to quantify media attention, to
identify game-changing tech trends.
Earnings Transcripts Search Engine & Analytics, to understand what corporates are saying about
company strategy and the future of their respective industries.
Company Mosaic Score, which evaluates startup health, based on our National Science Foundationbacked algorithm.
Business Relationships Tool, which tracks a company’s competitors, partners, and more.
Market Sizing Tool, which aggregates market size estimates and provides a visual of market growth.

51

