~THE FUTUREOFTHE
SUILT ENVIRONMENT

Designing, Building and Improving Our World




CITY OF TOMORROW

For the first time in our planet’s history, half of the world’s population lives in cities.

As we chart this new reality, we envision a City of Tomorrow that could be a
holistic, organic, inter-connected system powered by a transportation
operating system and shaped by total multi-modal mobility.
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. space in which people %
live, work, and recreate  wixeeniA

- “The human-made .,.r)
A
| on a daily basis. |

The built environment
encompasses places
and spaces created or
modified by people :
including buildings,
parks, and
transportation
systems.”
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$4.3 Trillion

The Built Environment represented 14% of the
economic output of the United States in 2014 ($4.3
Trillion USD) and a similar percentage of the world’s
economic activity.

(Source: Bureau of Economic Analysis)
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Increasing demand will require that design, construction and operation of
the Built Environment becomes dramatically more efficient. Technology is
the catalyst to drive this quest for efficiency throughout the entire
design-build-operate sequence.
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THE BUILT ENVIRONMENT IS THE PLATFORM FOR OUR MODERN EXISTENCE
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WE NEED A BETTER BUILT
ENVIRONMENT

The Current Infrastructure & Processes
Won't Scale To Meet Future Demands

DIGITAL TRANSFORMATION IS THE ANSWER
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While AEC
Professionals
work as teams
on a project,
silos have
prevented a truly
integrated
design and
building process.
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10 companies moving up in
smart buildings

Monday, December 19, 2016 - 2:13am

At WeWork, Humans Supply Data For
Its "Giant Computers”

‘The coworking startup Is using heat maps and beacons 1o make its real estate
operating system even more efficient.

Lyft co-founder lays out vision for
driverless vehicles, says car ownership will
end by 2025

BY TAYLOR SOPER on September 18, 2016 at 840 am

“And for the next three years at least, loT
will be more pervasive in smart commercial
buildings than anywhere else, suggested
consulting firm Deloitte.

“Buildings are literally becoming giant
computers," says Joshua Emig,
head of product research.”

“...the shift to autonomous cars will expand
dramatically over the next ten years,
transforming transportation into the

ultimate subscription service.”
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GAME CHANGERS

Cloud Computing has
improved the efficiency
and productivity of
organizations working
within the built
environment.

The mobile phone has
shifted computing access
from fixed, restricted
access to computing
services to ubiquitous
access.
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Low cost chips and
sensors have enabled
inexpensive loT and
data capture for the
“digitization” of the
physical world.
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Urbanization Sustainability C.i.ty Community Industrialization Building
in Design Resiliency Engagement of Construction Performance

Lean Robotics, Al & Computational Autonomous Mobile & Cloud
Machine Learning Design Vehicles Computing
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3D Innovative Internet of Things Drones BIM &
Printing Materials & VR & Big Data & UAVs 3D Design




Inside Singapore's bid to achieve smart city status

-
* By Shawn Lim - 12 October 2017 00:55am
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WHAT WILL THE

oMART CITY OF

. THE FUTURE

- LOOK LIKE?
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WHAT MAKES A
SMART CITY SMART?

EmariCitiestanc




Gartner Hype Cycle for Emerging Technologies, 2017

/

Expectations

Virtual Assistants

loT Platform ..
Smart Robots

Edge Computing ..

Augmented Data . .
Discovery

Smart Workspace
Brain-Computer
Interface

Quantum —
Computing

5G

Neuromorphic
Hardware

Conversational
User Interfaces

Volumetric
Displays
Digital Twin
Serverless
PaaS

Human
Augmentation

Deep Reinforcement

 Connected Home
| |Deep Learning

Nanotube Electronics
Cognitive Computing
Blockchain

Commercial UAVS (Drones)

Cognitive Expert Advisors

Enterprise Taxonomy
and Ontology Management

Plateau will be reached in:
@ lessthan 2 years
@ 2to5years

@ 5to10years
/\ more than 10 years

Learning Software-Defined
Artificial General Security
Intelligance
Augmented
Reality
Smart Dust
As of July 2017
Peak of
Innovation Trough of : Plateau of
Inflat
Trigger Exp::::al:gns Disillusionment Slope of Enlightenment Productivity

Time
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BUILTR

The Impact of Artificial °
Intelligence on the Bailt

Elon Musk shares first photo of Boring
Campany's underground LA tunnel

The impact of Artificial Intelligence on
the Built Emironmaent

Eve nization Needs an Bricsys introduces SketchUp-like Shape
mlngdorhﬂllty Strategy for AEC conceptual design

TWO WORKERS
SAME TASK

I Striking apartment complex is made o
45 raw shipping concainers

w Occipital Acquires Paracosm, Plans
£+ Collaborative 3D Mapping Projects

MIT students find a way to make
stronger concrete with plastic bottes

MNew Industry Transformation Map e -
launched to create new, betleranbs in ® How virtual reality can defuse conflicts
CORStruCtion sector pai = - over building projects
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Infrastructure infelligence in one place NEWS CITIES OPINIONS v SPECIALREPORTS  RESOURCES v  EVENTS

BUILDINGS CONNECTIVITY DATA ENERGY GOVERNANCE TRANSPORT

LA, NYC and Chicago top the smart list

m 0é Sep 2017

Cities were evaluated across a range of metrics
including deployment of LED lights, smart meters,
renewable energy and smart parking
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New York has the highest deployment of LED streetlights in the US

Los Angeles, New York and Chicago are the smartest cities in the United States,
according to ABI Research's new report on smart cities in North America.
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Smart cities: New generation
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A smart city has a vibrant culture that attracts people to visit that place and has a quality of
life and facilities for people. Feeling safe and reduction of pollution, organized traffic
system, disabled friendly pedestrian pathways and well-managed cycle lanes are in place
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Nvidia picks up Alibaba and Huawei as partners for
smart city platform

Darrell Etherington (@etherington
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Nvidia's Metropolis Al smart cities platform sounds like a story arc for DC's superman

comics, butit's actually a GPU-based intelligent monitoring tool that can enable things like
easing traffic congestion, allocating city services and even finding lost individuals. To that
end, Metropolis has picked up two new partners in Alibaba and Huawei, and Nvidia's also
announcing that it's including its DeepStream software development kit in the generally
available version of Metropolis.
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HOME CITIES LIFESTYLE WORK Design Forecast Fifty On Contact

About GenslerOnCities Main | Rewitalizing Downtown San José: Design's Evolution And Impact »
What makes cities tick? o

GenslerOnCities explores the City: 2050

planning, design, and the
potential futures of urban
landscapes.
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NYCx effort will be New York's Tt AR
next pipeline for smart city
Innovation CYBER RESILIENCE

Mayor Bill de Blasio has pulled back the curtain on NYCx, HE ROES -

a civic tech initiative that will test smart city solutions
WATCH NOW =
through startup collaboration. R

& By Jnson Shueh
4 ocroserzn, 2007 RELATED ARTICLES

STATE & LOCAL NEWS

With tech leading tha
charge, report ranks
top states and cities for
startup growth

STATE B'LOCAL NEWS

. San Francisco gets
blueprint for a
municipal gigabit
network . .

Toronto to design smart
Uity district with the
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MNew York's Chief Technology Officer Miguel Gaminio is promoting NYCx, a
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© Seattle Lays Out the 6 Benefits [
* of Smart City Development L

The city's director of digital engagement breaks down the
ways government can boost public services and resident
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OPINIONS

| Smart cities are key to fight against
~ climate change

ierce  Published in Opinions Get the best of Geographical delivered straight to your
inbox every Friday.
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Smart cities are key to fight against
climate change

™) Octaber23, 2017

Polar Politics: changing Arctic
climate
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WOM BITIES, SUSINESSES, AND CITIZENS
GAN SAVE THE PLANET

CLIMATE

OF HOPE

MthaEl Bloomberg
[Carl Pope




Futurism NEWS INFOGRAPHICS VIDEOS

Google’s Parent Company Is Building a High-
Tech Neighborhood in Toronto

B Sidewalk Toronto

f ¥ &
Google parent company Alphabet's Sidewalk Labs is partnering with Toronto to
build a high-tech neighborhood of the future. The urban innovation project known
as Sidewalk Toronto will cost an estimated $1 billion, and Sidewalk Labs has
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SEEDING THE FUTURE n i *

BB Massachusetts Have launched active
I I I I I Institute of relationships and are StanfOI'd
Technology supporting venture University

developments at Stanford

d ' \ Y. University and the
eS | g n A Massachusetts Institute

of Technology.
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CENTER FOR IN FACILITY

ACCELERATOR PARTNERSHIPS IN THE BUILT ENVIRONMENT

Internet of Things

URBAN-X

Engineering the City as a Service
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FUNDED STARTUP COMPANIES
2015 VS 2016
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An Integrated
Building
Lifecycle
Requires

the Free Flow

of Data

OPERATE

“h-'l"

up (0

DESIGN

&; Iimm =ie



SCgE N PTTIES 47, VN 0L

" |
Laadl }

THE PATH TO “TRULY SMART CITIES" ¥

Innovation for Real Life
Data Informed

Local and Equitable
Supported by Community
Real Results, Early

CONTACT: jdevitte@borealisventures.com
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