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EVENT BRIEFING

Frontier Technologies 

Frontier technologies is the term for a “broad collection of the 
newest disruptive technologies sharing the common character-
istic of being very early in their market-adoption cycle.”1 The 
technologies that constitute ‘frontier technologies’ change over 
time. In 2018, this list included autonomous vehicles, drones, 
artificial intelligence (AI), internet of things (IOT), Virtual Reality/
Augmented Reality (VR/AR), 3d printing, genome editing, 
brain-computer interfaces, and space technologies, among others.2

Trends in Investing 

Investments in frontier technology ventures have been growing rap-
idly. Since 2016, nearly 1,800 new start-ups focused on applications 
of AI technologies have raised their first equity funding—with $19 
billion in equity funding going to AI start-ups in 2018 alone.3 

In 2019 there were 11 ‘unicorns’—companies with a valuation 
of more than $1B - building products and services focused on 
applications of AI. The two largest companies in overall equity 
funding, SenseTime and Face++, are both based in China and are 
building facial recognition technologies.4 U.S.-based companies 
that raised significant funding include Zymergen, a company 
building machine learning applications for materials science, as 
well as Automation Anywhere and UiPath, companies developing 
robotic process automation for industry. 

Other categories of frontier technology have also seen significant 
funding. In 2018, there were 364 deals in drones and robotics, 
totaling $4.9 Billion in venture capital funding. The company 
that received the most funding was  UBtech Robotics, a Chinese 
company building consumer humanoid intelligent robots.5 

The Challenges of Frontier Technology 
Investing

Frontier technology is among the highest risk categories of venture 
capital investing. In the last decade most profits in venture capital 
funds were not earned in frontier technology categories such as 
energy transformation and cleantech. Instead, the highest profits 

came from consumer on-demand platforms, enterprise solu-
tions software, cloud storage, and online lending. 6 While today’s 
categories of frontier technology offer a more diversified range of 
opportunities and risks across technology classes and industries, 
they still present challenges for investors. 

Technological Risks

Frontier technology is attractive to investors because it often has 
defensible intellectual property—which is harder for competitors 
to replicate, increasing the potential of market domination in a 
category.7 However, investors in frontier technologies also carry 
the high technological risk that these technologies may not become 
fully operational, or that they will be unable to outperform existing 
technical solutions already on the market. Sometimes this is not 
fully apparent until after several rounds of funding.  

To manage these risks, some venture capital firms have set up 
dedicated funds inside of larger portfolios focused on specific 
categories of frontier technologies. To overcome the risk of a 
frontier technology being unable to transition from a laboratory to 

Largest Total Equity Funding to AI Ventures, 2019

Company Total Equity 
Funding ($M)

Country Industry: Application

SenseTime  1,630 China Security: Facial 
Recognition

Face++ 608 China Security: Facial 
Recognition

Zymergen 574 United States Advanced Materials/
Energy: Machine Learning

Automation 
Anywhere

550 United States Enterprise: Robotic 
Process Automation

UiPath 448 United States Enterprise: Robotic 
Process Automation

Yitu 
Technology

355 China Security: Facial 
Recognition

Butterfly 
Networks

350 United States Health Care: Diagnostics 
and Imaging

 
Source: CBInsights, 2019.  “AI 100: The Artificial Intelligence Startups Redefining 
Industries.”
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viable business model—what is commonly referred to as the ‘valley 
of death’ challenge—more innovative solutions may be required. 
In 2016, MIT founded The Engine, a fund providing long-term 
capital for ‘tough tech’ entrepreneurs in sectors such as space, en-
ergy, materials science, and biotech that need additional support to 
transition ideas from a laboratory to commercialization. The fund 
takes lower stakes in equity than is typical and provides lab space, 
equipment access, and mentoring support to help ready companies 
for further rounds of venture capital.8

Market Risks

For certain categories of frontier technology, pre-revenue exits 
by acquisition to corporate R&D funds have become common. 
Several notable exits include DeepMind for $500M to Google in 
2014 and Otto’s self-driving truck technology to Uber for $680M 
in 2016.9 Much of this acquisition activity has been fueled by an ‘IP 
arms race’ by major technology companies seeking to lock-down 
rights to foundational technologies for future product development 
and growth.10 At the same time, frontier technology companies still 
have high market risk as they often create new product categories 
or entirely new industries where prior market comparisons do 
not exist. When technologies are in their first rounds of funding, 
it might not yet be clear who the end customer is or what they are 
willing to pay. Similarly, the broader supply chain for components, 
distribution channels, and sales platforms for the product may not 
yet exist. This can create complex challenges for investors around 
market timing for investments, valuations, and exits.  

Political and Social Risks

Frontier technology investing also carries high political and social 
risks, as new technologies very often progress more rapidly than 
governments and society. Entrepreneurs often launch products 
into situations of regulatory uncertainty. In 2013 the consumer ge-
netics start-up 23andme received a curtailment letter from the U.S. 
Food and Drug Administration (FDA) ordering to cease sales after 
the agency determined its services should be subject to agency re-
view—a process that took nearly four years to resolve.11 In 2018 the 
space tech start-up Swarm Technologies became the first company 
to launch objects into outer space without first receiving regulatory 
approvals when they put four micro-satellites ‘SpaceBEEs’ into 
orbit - an action for which they were later fined $900,000 by the 
U.S. Federal Communications Commission (FCC).12 

Frontier technology companies can also face challenges from 
managing stakeholders like consumers, employees, and the general 
public who do not understand the technology or are not yet ready 
to embrace changes they entail. The self-driving car company 
Waymo has had over two dozen incidents of resident vandalism 
including slashing tires and throwing rocks at their vehicles in 
the Arizona community where it is conducting road tests. “They 
didn’t ask us if we wanted to be part of their beta test,” one resident 
explained.13 These challenges require unique solutions whereby 
entrepreneurs must “become leaders outside the bounds of their 
own companies by building trust among stakeholders and helping 
to establish the institutions necessary for their success.”14
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