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Project Goals

The goal of the project is to explore
how convergence can shape Autodesk’s
and our customers’ future. By articulating
different scenarios around the
convergence of processes, supply chains,
and even entire industries, we will gain a
better understanding of how value
increases for our customers and how
Autodesk can act as an accelerator.

The result of the project will inform
Autodesk’s thought leadership efforts
around convergence. It will help Autodesk
explore a larger set of possible futures
and identify the preferred ones.
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3. SCANNING
4. CHANGE DRIVERS

5. SYSTEM MAPPING

6. SCENARIOS
7. RESULTS

& FORCES OF CHANGE

Social

- Changes to learning will define livelihoods.

= access to in ing world
will create a new global consumer class

- New value exchanges will deveiop as societies adapt to
L global ivity and

Environmental
- The need to manage increased complexity of the built
i will the of smarter software
- Climate change and its inevitable consequences
will require mitigation and adaptation
- A global water crisis will threaten water security,
displacing large parts of the world's population
Economic
- Continued economic disruption will drive a more local
and more resilient supply chains and distribution channels
- Cost will continue to be the primary driver for automation
that will challenge workers to learn new skills
- Economic growth in Africa and SE Asia will outpace
North America, Europe, and South America
Political
- A multi-polar global with different
will fragment the world's data and digital infrastructure
- A generation of digital citizens entering politics will entrust
greater market value to social and environmental disparities
- A new form of populism will engender unexpected ideological
alliances between the ruling party and other rungs of society

Technological

- Building trust between named users, organizations, and devices
will be the key business differentiator in the digital economy

- Increasing structured data in the cloud will result in growing
competition to generate insights through machine learning

- Convergence of processes, supply chains, and industries

will open up the i of our

& SUSTAINABILITY IMPACT OPPORTUNITIES

A. Energy & Materials
The economy of fewer resources

HORIZONS FORESIGHT METHOD
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for better energy & better materials

Design for circularity, renewability, abundance

B. Health & Resilience

Design for equity, safety, iliness & disease prevention

Design for resilience at personal, community, and city-scale

C. Work & Prosperity

Enabling meaningful work in the era of and machine
Designing technology that complements human ingenuity

* CONVERGENCE PILLARS 2 WAYS OF MAKING

A. Flexes to Your Needs

B. Powers Data- Driven Decisions
C. Enables Seamless Collaboration
D. Fuels Agility and Productivity

E. Catalyzes New Opportunities

F. Equips Workforce to Adapt

A. Digital Orchestration

B. On-Demand Customization
C. Reality Generation

D. Responsive Reshaping

$ BUSINESS MANDATE / MARKET IMPLICATIONS
Unleash Innovation

With Agility & Productivity
By Hamessing Technology

New Standards
New Structure
New Opportunites



Scenario Building Process
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Scenario Building Process

SPECULATIVE GRAPHS/
STATISTICS CHARTS
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VISUAL ART

MATRIX TIMELINE SCENARIO

Generating a general direction Enriching matrix quadrants BUILDING

TESTING
e

BACK-CASTING

. Three scenarios

. 1 Domestic | 2 International

. Positive Outlook

- . Visual and text-based

2 Operational +3
Contextual Drivers




Convergence Story

“ Innovators have many options.
Orchestrate workflows and teams digitally to
reduce costly steps and improve quality.
Customize precisely what’s needed at scale.
Create immersive virtual experiences. Even
continuously reshape objects long after their
initial creation, thanks to streaming sensor
data. These new ways of making are
not only emerging, they are

converging.

WORKFLOW ORCHESTRATION

Optimal coordination of work steps between
multidisciplinary teams and digital systems

DATA

ON-DEMAND CUSTOMIZATION =

Optimal coordination of work steps between
multidisciplinary teams and digital systems

Cr 0ss-Functional Processe®

AEC. D&M . M&E

CONTINUOUS RESHAPING

Ongoing modification of digital and physical
objects after they are in market to reactively
or predictively meet performance needs

CONTINUOUS '
RESHAPING '

AUTOMATION - VIRTUAL CREATION

- Development of information-based models of
reality that can be translated into interactive
and immersive experiences

Designers . Engineers . Producers . Operators & Users



AUTODESK GLOBAL NETWOR

Expert Interviews

- ~ S “ P e | -
Ralph Montague Alberto Tono Mirra Lee Maheden Landon Messal

We conducted interviews with

experts in AEC, D&M, and M&E EXTERNAL INDUSTRY CONNECTIONS
from:

= The Autodesk Global Network
= External Industry Connections
= |nternal Autodesk Experts

4
Aaron Fry Islam Mashtooly Mouaz Abouzaid Nan O'Sullivan Niamh Peren

Goals

INTERNAL AUTODESK EXPERTS
= Apply industry expertise to scenarios

Get feedback on work in progress

Understand a region or culture
better that relates to a scenario

Ben Fischler James Awe

Alex Stern

Garin Gardner Greg Fallon



Research




Research

High

This is key to the decisions of

Autodesk's customers: AEC,
M&E, and D&M

Importance

Low
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The 5 Drivers

CHANGE IN RELATIONSHIP TO BUILT ENVIRONMENT
WIDESPREAD INTELLIGENT CO-CREATION BETWEEN
HUMAN & MACHINE
INCREASED IMPLEMENTATION OF EQUITABLE DESIGN

GLOBAL COMPANIES LOCALIZE MANUFACTURING &
DISTRIBUTION FOR MORE RESILIENT SUPPLY CHAINS

High e LR




System Mapping
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System Mapping

How to use:
Start at center of circle and move outwards



Reviewing Research Outcomes
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Reviewing Research Outcomes
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Scenario Matrix

X AXIS:

‘ CHANGE IN RELATIONSHIP TO BUILT ENVIRONMENT

Y AXIS:

N, WIDESPREAD INTELLIGENT CO-CREATION BETWEEN
Q@s HUMAN & MACHINE

ISOLATION
between humans & spaces
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2025
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INTEGRATION OF ROLES
between human & machine
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Matrix & Timelines

2020 2022 ; e . 2025

PRESENT SCENARIO
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between human & machine
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Augmenting Circular Realities



INTEGRATION OF ROLES
between human & machine
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ISOLATION

between humal

Scenario Overview

“ Taika Waru is a 28-year-old manufacturing technology manager. Taika works for Epic Entertainment who (for the
first time) will be holding an augmented reality music festival just outside of Auckland, marketed as zero
waste. Taika’s goal is to ensure the massive festival set pieces are built on time and for easy assembly and
disassembly. Using AR technology originally developed for entertainment purposes, Taika successfully tests a
prototype with his adapted software and connectors he 3D printed. He feels he has landed on an effective build
and reuse plan. However, Taika’s manager wants him to just get the set pieces built as is, waving Taika’s
sustainability goals. Being Maori, Taika is highly conscious about the environment and deeply saddened by the high
level of waste generated by New Zealanders. With the help of an entrusted friend directly impacted by this new
technology, Taika will have to learn how to speak up for the value of his work and show his boss that efficiency and
sustainability can easily work together.



Core | Tech Tension | Personal Tension

Core: Can Taika leverage augmented
reality technology to enable continuous
reuse of a music festival's massive

set pieces?

R

Tech Tension: Can entertainment
technology solve assembly and disassembly
challenges to achieve sustainable design of
augmented experiences?

Personal Tension: Terrified of G
confrontation, will Taika find the courage to e g y B 28

speak up to Ieadership in order to stay true : We look for joy and excitement in events and temporary
! installations. As much as these experiences thrill us, we

to his Maori and New Zealander need to think more consciously about what happens after
values surrou nding guardia nshlp? the event is over, because that is what stays with us.
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Scenario Timeline

PRESENT

New Zealand is one of the first
countries to reach over 95%
vaccination for the
Coronavirus, while much of
the world relapses into a
second outbreak.

Epic Games expands and
rebrands into Epic
Entertainment, releasing a
Fortnite show on Cartoon
Network



Scenario Timeline

Augmented, the
programmable lightweight
glasses that place the digital
into the visible, come onto
market

To create resiliency, many
higher grade manufactures
adhere to the new WSSC
(world standardized supply
codes), allowing companies to
easily identify or replace
levels of their supply chain

New Zealand releases new
strict sustainability
regulations aimed at reducing
the country's extreme waste,
making it harder for

billionaires to build there SCE NARIO




Scenario Statistics

1souTion
O -

34% 12,831 87% 45%

Maori representation in New Zealand Parliament Tons of garbage pulled off New Zealand Of waking hours spent by Gen Z looking at screens Of New Zealanders using Starink internet
beaches in last year
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between human & machine

CHICAGO

2028%¢

=

Chicago 2028:

Trusting Machine Intelligence



INTEGRATION OF ROLES

between human & machine

Scenario Overview

“ Emma Lee is a 35-year-old experience designer. She is developing a permanent interactive experience for the
entrance hall of the Warped Park Tower, set for completion in 6 months. Emma is leading the project with Emilio, an
architect at the firm. And, working alongside them both is SHEILA, the software program that helped design the
entire building and is now helping design and render the experience. Emma and Emilio both have problems with
SHEILA, but where Emma sees hope in machine intelligence, Emilio wants to stop working with it entirely. Currently,
Emma feels she is at a roadblock with the project and is having repeated disagreements with Emilio and SHEILA,
who is making more decisions than Emma feels comfortable with. Meanwhile, Emma’s seven-year-old son is getting
into trouble. Through her overlapping roles as a modern mom and as a manager, Emma will learn how to best
modify the firm’s project to better engage with its audience. Through watching her son interact with SHEILA, she
and Emilio will discover how to reshape their project through trust in the program, utilizing both participant's
creativity and machine intelligence’s potential.

s 73 SuBWINY UBEMIB]
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Core | Tech Tension [ Personal Tension
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Core: Can Emma discover how to work

with machine intelligence to create
an experience that will enable the

continuous adaptation of a physical space? 7~ e
EMMA/\
C ; < Female,/35-yéar-old
Tech Tension: Can machine intelligence : A FroISELMagpce,

become a trusted advisor for balancing
operational, environmental, and social
trade-offs?

Personal Tension: Will Emma find a way
to trust machine intelligence she sees such

@
The architecture industry can be exciting again if the
potential in, to collaborate on a complex - essence of architecture is demonstrated in an engaging

manner. What better way to do that than through an
immersive experience?

. ¥ . y . @Chicago,USA

P = ’ *

project outside her main area of expertise?




Scenario Timeline

PRESENT

The energy-recycling touch
wall is released as prototype,
a glass touchscreen for an
entire wall or room, designed
primarily for office spaces

Nearly 30 percent of U.S.
private colleges have shut
their doors, many being
refurbished into housing and
industrial office space

Opensource launch of
machine intelligence program
out of MIT that harnesses
generative design to help with
simple rendering and planning

2024 |

56550




Scenario Timeline

Startup S.H.E.I.LA is
launched, taking the
opensource in a highly
advanced direction, now with
training data and a
personality

The Clean City act is passed in
Congress, investing 40 billion
into renewable energy

Boston Dynamics releases a
home helper bot, starting at
$15,000

INTEGRATION OF ROLES

56550

As S.H.E.I.L.A advances,
companies take pride eitherin
using or not using it, as a
marketing and competitive
stance, and the first film is
released that used S.H.E.I.LA
heavily in post

2028

SCENARIO



INTEGRATION OF ROLES
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Scenario Statistics

lllil

AWULET T4

313 117 S

Days working in the office is standard for most Wind turbines in Lake Michigan Miles of widened and new bike lanes in Average age a woman has first child in the U.S.
white-collar jobs Chicago in last 3 years






Cairo 2030:

Orchestrating a Digital Twin

between human & machine
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Scenario Overview
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SEPARATION OF ROLES
between human & machine

“ Hassan Abdel Hady is a 60-year-old construction company owner who lives in Cairo, Egypt. Hassan and his architect
daughter, Mona, are working on Buyout, a residential project targeting the average middle-class Egyptian family. In
its design phase, Buyout came about by aggregating and synthesizing data related to the project’s local and
contextual conditions, including budget, family size, building material availability, expected and unexpected
environmental conditions, as well as universal best practices for mid-size residential design. This data-driven
approach continues to the construction phase as digital twining allows for a continuous feedback loop between
physical and virtual. Hassan and his co-workers recognize the value of this work method, but struggle to maintain a
sense of agency as processes becomes too mechanized. As Hassan works on finding the right balance, he is
reminded of the true value of hands-on, tactile, and cumulative experience. He reassures himself and his team that
their expertise will remain to be the project’s driver, and that technology serves as a supportive enabler.



Core | Tech Tension [ Personal Tension

Core: Can Hassan leverage data-driven
insights into spaces

and manufactured building elements to
build residential housing that can adapt
to various environmental and contextual
conditions?

Tech Tension: Can technology replace
the accumulated contextual expertise of
construction specialists, particularly when it
comes to predicting

emergent conditions on-site?

Personal Tension: Having doubts about
technology, will Hassan be able to reassure
himself and his field workers of the value of
their contribution—one that can’t be
replaced by technology?

The built environment of Cairo is adapting smart
innovation techniques to the skill sets of Egyptian
construction workers. It is in a language they embrace,
welcome and understand.

AAAAAAAA

HASSAN

Male, 60-year-old
Construction Manager

Cairo, Egypt




Scenario Timeline

PRESENT

A global recession caused by
COVID-19 inflates the
Egyptian pound, causing the
need for luxury products to
drop and investment to
increase for low-cost
innovation

2023

Planning for the New Capital
is cut in half as the Chinese
pull out of their investment in
the project and citizens push
back

2025

A neighborhood built entirely
from insulated shipping
containers begins
construction in Giza



Scenario Timeline

The Egyptian government
partially reimburses the costs
of constructing with
prefabricated components, to
decrease waste and the
cleanup costs involved

2026

Quantum entanglement
breakthroughs move into
computers and smartphones,
eliminating the need for many
satellites and allowing data
transmition to be seamless

Over fifty manufacturing
facilities have opened around
Cairo in the last year,
skyrocketing the demand for
modern yet cheaper housing

A new sensor system allows
architects to track their
products and workers in a
digital twin during and after
the build, giving the twin a
new purpose during
construction

CAIRO

#2030

SCENARIO



Scenario Statistics

CAIRO

#2030
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1.2% 20

Million people in Greater Cairo Per month salary of average Egyptian Of homes in Cairo now self-regulating Days of rain in Cairo last year, above average
construction worker (2,078 EGP)



Takeaways

wihich o you consider the most important 2
drivers?

Thinking strategically about J.
the future

Developing narratives thatengage =~ ]
audience's thinking and humanize : s
the technology of the future

Co-creationis a huge part of this =~ ===
process. We were surprised by how
much time, effort, and coordination i

foresight work takes!

Interviewing experts from _ . )
tii & )

different fields is great, but we N e, Al

learned how to work the technical
conversations into our scenarios, so : :
they are relevant to both experts .
and non-experts
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Next Steps

CONTEXTUAL OPERATIONAL TIMELINE SYSTEM MAP SCENARIO
DRIVERS DRIVERS T e 5 . -
-
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Next Steps

GETTING FROM THERE TO NOW

Backcasting from the

Scenario to present time .
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e
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Thank you.
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Make anything.



