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Regenerative Infrastructure
Mid-future optimistic scenario

Our city infrastructure has been updated and reconstructed with self-repairing materials, transforming the
environments we inhabit. These materials are developed
by training algorithms to iterate millions of combinations
of periodic elements, targeting specific qualities such as
conductivity, elasticity, and stability, and enhancing the
resulting materials with electrical charges, sensors, and
enzymes created with synthetic biology. This tech has
created concrete that seals its own cracks, glass that reassembles when shattered, and metals that detect and counteract corrosion. Self-repairing materials have changed
how architects design buildings and how governments
engage in city planning, especially since any structures
built with the materials are likely to endure for far longer
than traditional infrastructure. That said, new construction projects ranging from homes to highways must be
planned with extra caution and care, as the results—including the harms or benefits they cause to society—could
plausibly survive for centuries.
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5TH YEAR ON THE LIST

Forced Obsolescence
KEY INSIGHT

Appliance manufacturers build products with
intentionally limited
lifespans, forcing consumers to throw away
old products and continually buy new ones.

On the HBO series “Silicon Valley,” Jian-Yang retrofitted the refrigerator with a password and computer vision. (We’re pretty sure it broke the warranty.)
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EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

The idea of forced obsolescence is nearly
a century old. It was first written about
by Justus George Frederick, an early
marketer who argued in favor of inducing
“people to buy an ever-increasing variety
of things, not in order to use them but to
activate commerce and discard them after
a short period of time.” A decade ago,
companies that made printers tweaked
their technology to prevent the use of
generic ink cartridges. Makers of connected home appliances and devices are
following suit. A few years ago, General
Electric required its refrigerator water filters to use only replacements that include
RFID chips. If you don’t buy one from
GE, which is substantially more expensive
than filters made by other companies, you
don’t get water. Game consoles, mobile
phones, e-readers, microwaves, refrigerators, washing machines, and even hospital
ventilators are designed to limit repairs.

Consumer activists in the European
Union and the United States have mounted legal action. Dubbed the “right to
repair,” proposed laws would force manufacturers to allow repairs, interchangeable
parts, and common standards.

• U.S. Federal Trade Commission

As more smart home appliances become
available, we anticipate arbitrary technical
barriers to making those devices work
over long periods of time. What’s more,
by forcibly bricking our devices every few
years, companies are creating mountains
of waste that will cause future environmental damage. This raises thorny questions about how hardware and software
interact and how companies can responsibly sunset their products. For example,
if a company retires an operating system
for its smart refrigerator, should consumers still be allowed to continue to use the
refrigerator function to keep their food
and drinks chilled? If not, they’d have to
throw it away.

• The Repair Association
• Coalition for Safe and Secure Data
• U.S. Public Interest Research Group
• UFC-Que Choisir
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6TH YEAR ON THE LIST

Smart Kitchens
KEY INSIGHT

GeniCam scans items as you throw them away and
automatically reorders them from Amazon.
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For the past decade,
researchers have been
working on networked
systems and device
handoff protocols designed for the kitchen,
creating opportunities
for smart appliances and other devices
to communicate with
one another and work
together to streamline
efficiencies across the
entire network, potentially saving users time,
money, and energy.

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

The Innit platform, launched in 2013,
helps kitchen appliances talk to one
another, even those from several different brands. In 2019, Innit partnered
with Google Home Hub (now known as
Google Nest Hub) and other smart home
display device makers to help further
connect the kitchen. Additional solutions exist: Drop, a smart recipe startup,
partnered with LG Electronics to help
automate parts of the cooking process.
The Bosch Home Connect smart kitchen
line connects to Nest Protect. If you forget that pizza in the oven, and it starts to
catch fire, your Nest smoke detector will
tell the oven to turn itself off. The Sensate
kitchen faucet from Kohler responds to
voice: Ask it for three cups of water, and
it will automatically dispense exactly the
right amount.

We are particularly interested in Amazon’s approach to the kitchen because
of the company’s foray into groceries,
fitness trackers (like the Halo), and
health care. Amazon Basics now makes
an Alexa-powered microwave, which
responds to voice commands. There’s
also an Alexa-powered coffee maker,
Instant Pot, and meat thermometer. Of
particular interest: The GeniCan, a little
device that attaches to a garbage can and
scans everything thrown away and then
reorders it for automatic delivery from
Amazon. How will Amazon integrate
personal data from the kitchen into the
rest of its ecosystem? If your Halo knows
you’ve eaten too many calories, will your
Amazon microwave allow you to pop
your popcorn?

• Samsung’s Digital Appliance
Design Team & Lifestyle Labs
• Google’s Design Lab
• LG’s Mobile Communications
Design Lab
• Bosch
• Innit
• Amazon Web Services
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7TH YEAR ON THE LIST

Smart Home Gyms
KEY INSIGHT

The latest smart fitness
devices bring the best
of the gym right into
your home.

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Subscription-based workout apps have
disrupted the gym membership. When
gyms closed due to COVID-19, demand
for connected fitness systems spiked.
Smart home gym equipment, such as the
interactive fitness mirror Tonal comes
with adjustable arms for resistance and
weight training. The system automatically detects your performance and
adjusts the resistance for your workout.
Tempo, a free weight machine with a
42-inch HD touchscreen and 16 weighted plates, uses 3D mapping to adjust
your form in real time.

Once considered a last resort, exercising
at home is now a desirable, affordable luxury. Brands offer monthly payment packages equivalent to the price of a standard
gym membership. As our lives become
less structured, demand grows for flexible
options. FightCamp analyzed its member
retention data and found that 85% more
people stick to their workouts when using
connected at-home fitness equipment.

• Peloton
• Mirror
• SoulCycle
• Tonal
• Hydrow
• FightCamp

FightCamp turns living rooms into boxing rings.
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1ST YEAR ON THE LIST

Pricing the Curb
KEY INSIGHT

A UPS truck driver makes deliveries in New York City
using a static parking spot.
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U.S. cities are embracing
“curb management” tech
as e-commerce, food
delivery, and rideshare
services crowd building-front spaces. Digital
tools allow cities to make
companies reserve street
curb space, to charge
dynamically for that
space, and to automate
parking enforcement.
This maximizes municipal
revenue opportunities
while incentivizing delivery drivers to expedite
their drop-offs and pickups and thereby reduce
traffic congestion.

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

The pandemic spurred e-commerce sales,
which jumped 71% in the second quarter
of 2020 and 55% in the third, according to
Salesforce. The result: more freight vehicles, which complicate traffic and safety
on city streets. In Aspen, Colorado, trucks
from 28 major shippers, including FedEx
and Sysco, use Coord’s digital curb app
to reserve and prepay for delivery zones.
Cities set pricing premiums for peak
periods, incentivizing drivers to spread
deliveries throughout the day. At least 15
U.S. cities are reforming their curb space
to better manage competition for deliveries, improve safety, and generate greater
revenue. The CurbFlow app identifies
idlers in high-traffic areas like airports
and cultural venues, detects illegal parking, and counts passengers inside vehicles
to enforce carpool lanes and incentivize
rideshares.

The costs incurred by companies from
municipal curb management will likely be passed on to consumers, and the
free shipping we’ve enjoyed may disappear. Smart curb pricing will spur a
new wave of revenue-generating urban
infrastructure that offers more dynamic
and detailed pricing structure using new
technologies such as cameras, sensors,
and apps. This approach could lead cities
to charge fees to drivers who take certain
streets during high-traffic periods, ultimately incentivizing them to take alternate routes or travel at different times of
day. Cities could also charge for excessive
trash pickup, especially during snowstorms, or charge for noise pollution,
including loud construction and modified
drag-racing cars.

• Coord
• CurbFlow
• City Tech Collaborative
(includes Bosch and
HERE Technologies)
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3RD YEAR ON THE LIST

Securing the HoT (Home of Things)
KEY INSIGHT

Devices in our smart homes are targets for hackers.
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The Home of Things includes routers, security
cameras, thermostats,
smart TVs, media devices (such as Bluetooth
speakers), and myriad
other smart devices.
Many have security
weaknesses, because
the technology sometimes relies on outdated
software, vulnerable
operating systems, or
weak authentication
mechanisms.

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Everyday people are buying and installing
millions of HoT devices without really
understanding how they work. Firmware
upgrades and software patches are left
to consumers, who may not have the
technical knowledge to monitor their
systems. Outdated applications that were
once secure could be riddled with security
holes today. After the Mirai botnet took
down the East Coast internet backbone
using a distributed denial-of-service attack, researchers discovered that connected devices—rather than PCs—had been
hijacked and redirected.

In the near future, burglars will break
into homes using computers, not crowbars. Because most people don’t consider
their connected devices to be computers,
they don’t monitor them for malware
or security flaws. When an unprotected
Internet of Things device is connected
to a network, it can become infected in
minutes. The National Science Foundation launched a project last year to boost
IoT security. Led by Dartmouth College,
the Security and Privacy in the Lifecycle of IoT for Consumer Environments
(SPLICE) initiative will conduct several
studies to better understand interface
design, embedded systems, wireless
networks, radio engineering, and privacy,
and it will develop a toolkit to help people
secure their homes.

• Black Hat USA
• SPLICE
• National Institute of Standards
and Technology
• European Union Agency
for Cybersecurity
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