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Review of the Process

Major Results

Looking Ahead
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Establish a Vision for the T
Future of R&D :

Help members stay
competitive

Assist members in
making the best strategic
decisions for the future of
their organizations and
their careers



The Dream Team



The Curse of
Cassandra:
Prediction

and Belief
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There are no
facts about

the future




Your assumptions about
the future are OUTDATED,
SINGULAR, & WRONG

Making decisions based
on assumptions about a
future that no longer exists
is DEADLY

Who Lives,

Who Dies,

and Why



Your assumptions about
the future are OUTDATED,
SINGULAR, & WRONG

Our biases prevent us
from seeing the
transformational future in
front of us
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Outside-in & Future-back

What will the world look like in 15-25 years?

External
Environment




Outside-in & Future-back
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How will that impact R&D?



Outside-in & Future-back

Research
Environment

What do we need to start ¢



Project Plan
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DISCOVERY PHASE EXTRAPOLATION PHASE INTEGRATION PHASE PLANNING PHASE

IRI Membership
Futures Audit
Back

Project Trends & Weak Signals Implications (Futures) Scenario Final Casting
Approved Identification Wheels Planning Scenarios Workshop

25 Year Retrospective

RTM Journal Topics vs. Participatory Game and

Time Expert Panels (3 topics) Game Planning

Futures Scenario
Online Game Results

Key Drivers, Events,
Developments PROJECT PLAN
. | k
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Discovery: ‘ @

Sources of
Change o

Uncertainty

Low Impact High Impact

o




Sources of
Change can

move over

ti m e Driving Force:

Low Al —
Uncertainty Driving Force:
Pandemic

o

Low Impact High Impact



Internal
Discovery:

Surveying
members and
non-members
about their
assumptions
about the future

PARTICIPANTS BY INDUSTRY

Consumer
Pharma/Medical
Industrial Materials
Consulting
Chemicals
Food/Bev

R&D Labs
Electronics
Conglomerate

IT Systems
Pulp&Paper
PetroChem
Power Systems
Automotive

Aerospace
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PARTICIPANTS BY TYPE

" Research Laboratory
M Business to Business

M Business to Consumer

PARTICIPANTS BY Work Location

" European Union
M Asia-Pacific

W North America



Internal
Discovery:

What are the
widely held
assumptions
about the future?

TRENDS AND ISSUES IMPACTING THE FUTURE

Virtual work and labs

c

Global ing/:
Simulation

Challenges to IP protection
F2F still

Robotics

Less company loyalty
Resource scarcity

Biotech and Nonotech
Global war for talent
Intelligent systems

World’s problems

3D printing

Population growth

Aging population

Social media

Energy breakthrough
Reverse Innovation
‘Work/Life balance blurs
Energy costs and storage

Al

Biomimicry

Accelerated learning

Pure research R&D companies
Rising global standard of living
Cybernetics

Sensors

Limits to information infrastructure
Rise of Africa

China obeys IP protections
Cloud-based research
Modular hardware
Population growth
Embedded communications
Cross-discipline research
Capital for organic growth
Resource shortages
Bureaucracy

Global warming tipping point
China falls apart

Speech recognition

Value of diversity

New global currency

Tissue engineering

Sea level rise

Biofuels
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TRENDS AND ISSUES IMPACTING THE PAST

Globalization of R&D

Open innovation

Increased regulation

From transformation to incremental
Internet

Computation

Video conferencing

Miniturization

Fear of science

Big data analysis

0% 20% 40% 60% 80%

CURRENT TRENDS AND ISSUES

Technology integrated into strategy
Project speed

Shift of global R&D to Asia
Shortage of technical workforce
Tech savvy mobile workforce
Consumer research

Big data analysis

Prototyping

R&D for organic growth

Rising global standard of living
Sensors

Personalization

Connected world

Innovation everyone’s job
Shift from industrial to service
Global cohorts

Urbanization

Portfolio management

Patent Office jam

Energy costs and storage
Aging population

Biomimicry

Intelligent systems

Aging population

Intelligent systems
Technology convergence
Social media

0%  25%

75%



Mental
Augmentation
Divide

/

Extrapolation
Is Critical

Physical
Augmentation
(Endurance)

Augmented
Workforce

Weak Signal

Distributed
R&D
Workforce

Highly stratified
society accepted by
some countries and
companies

Social unrest (political
debate to violence)

Anti discrimination
laws and benefits for
unaugmented

Possibly augments will
level playing field

Long term health
impacts

Tension between safe
augmentation and
new capabilities

Accelerated
innovation & higher
productivity

Better / worse work-
life balance?

Boundary of who
is an employee

Entirely new
compensation systems
(not necessarily 55%)

Garage innovation
(apps model)

Transformation
information (large
companies more
irrelevant)




Integration: Creating Scenarios

Scenario 1

“ uw .‘
Scenario .' -
4 | ]
.

Foundational Innovation
that works across all
scenarios

Specific Innovations for
each scenario to pivot to
based on milestones




SCENARIUl

Africa Lea&frogs
Developed Markets

® 1
ko #

Increasing environmental regulatlons prevent
caﬁltal investment across the developed world

ich leads to the creation of a new, flexible, and
localized manufacturing ecosystem built around
nearby natural resources...

QO This ecosystem churns out highly customized
& products consumers demand at an ever-faster pace...

1) Gridlock - no new \_
industrial pl:m:
V 5) More customer
Developed WOdd rezearch
| New Manufacturing &
y~  Distribution Model

2) 3D printing & a4 F fact . 10) More private

de-pnnung )d::.?:lleedmadnecentzlllzd companies 6) Guaranteed Hits
o

\

\ / Hyper—comm $

o
+
3) Black market — 9) No pmduct ever *
recycling 15) Middle dass good enough 7) Show-rooming

o NS

_11) Boom in natural - -
consumer innovation

resources in Africa °
o+ +
+ - +
Africa Leapfrogs

12) Current developed the Developed © 14) Accra. Ghana
countries “locked out” - Silicon Valley on .

With less of an installed asset base, and
the ability to leverage its abundant natural
resources in this new system of localized
manufacturing, Africa jumps ahead of the
developed world in growth and economic
dynamism.

World steroids T
n o
13) Returnof ____-

imperialism
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WHAT TO WATCH FOR

N Unigerslsccessto Wi How might such a scenario’s plausibility increase?
Q enables...
L]

.. specialized research clusters begin
to form around the natural resources
located nearby.

*

As Iocal citizens become
educated like never before...

... the emergence of
low cost, easily /

accessnble“eodrlilg‘avt‘lg: v Populations begin to demand better ﬂ

infrastructure to support growth, which begins
to take place across entire continents throu h

large-scale collaboranons
/ . the rise of a freelance R&D
workforce. who then make...

Such large-scale projects help

make significant adwances in

talent sourcing, which -/

enables... 0

... virtual employment standard. —
Pop-up 3D pnntm companies scattered globally
are another trend watch for as large-scale
manufacturing gets undermlned by environmental
regulations.

IRI ANNUAL
2023 CONFERENCE

Universal Access to Wi-fi

Emergence of low cost, easily accessible
education worldwide

Populations demand infrastructure through
global collaborations

Virtual employment is standard

Pop-up 3D printing capabilities distributed
globally

Il AR Narufactirers
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Resource constraints and smart cities force a
political and economic restructuring of the world.

Cities become the major
political force in countries

due to their embrace of

smart technologies to

manage t;:dnsﬁon,

energy, and waste,

R m
PELTTLLLLLL D
Yo o (o
....

e,

Cities gain autonomy by grabbing
natural resources through giant
public/private partnerships allowing
them to grow into city-states.

Serrsenssssnnnnnnnnnnsannnanaten
However, technology and connectivity make
distance irrelevant at last, restoring some
balance to individuals who felt their privacy
invaded by the newly-powerful cities.

This death of distance also enables scientists to
do and teach at the level of entire corporations
or universities of the past.

IRI ANNUAL
2023 CONFERENCE

F) | g ey
3) Personal data stars

4) Rise of mega-cities 5) Natural resource

+ K availability
1) Smart cities rule * :
City planners seize Mega-cities d:mnate
control with data s
+
2} Mora customer X 7) Lords and serfs 8) Giant partnerships

Ov

research

13) Surveillance

9) Just in time", countermeasures
education ¥
MOOCs level the - Citizens fight back
playing field 8) Death of Distance
+
+
10) Scientist celebrities 12) End of memory loss
+
"
11) Nobel Prize for
sensory integrators
DEATH OF DISTANCE vs MEGA-CITIES



Milestones
What to Watch For

How might this scenario gain in plausibilicy?

Virtual R&D Workforce

oy Advances in analytics and Al allow
st b Lkl cities to increase efficiency

and regional-scale data to increase
resource efficiency.

A freelance, virtual R&D workforce

becomes standard. Companies respond to city
I #I e govrmerts ndwrest autonomy with customized products
B o Y autonomy om them.

Companies support city autonomy 2

by tailoring their goods and services : Large-scale collaborations on

to the city's needs as it maximizes infrastructure development result from

its efficiency with data analytics. this newfound autonomy and produce
even more efficient resource use.

NN NATIONAL ASSOCIATION OF
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THREE
RORAIS to

Society chooses between three roads
towar: mn‘?vagaon in an era of virtual
work and prize driven motivation.

~ Many individuals choose to
directly connect their brains to a
community in which the network

runs project management.

ecrecy, preventing outsiders from
obtaining their intéllectual property.

‘ | Many corporations travel a third path
to maximize creativity and minimize

Many others choose to form insular I
communities in order to wor? in

risk by adopting a model similar to

. Hollywood movie studios, where a small
- production team manages a large pool
= of freelance talent.

IRI ANNUAL
2023 CONFERENCE

1) Healthy wealthy
v

3) Sensory integration
) /_)\‘ ry integ /Tz) Hollywood
+

+*
2) Brains connected 13) 3rd party talent
to the network A community of exchanges
% minds . Hollywood R&D
+ 5) Prize R&D
4) End of memory loss +
11) Scientist celebrities
v
10) Lockdown
K v
N
! 6) Internal
9) Surveillance communication silos
countermeasures
+ Innovation tribes
7) Return of
8) Intentional skunkworks
communities ';—/
THREE ROADS TO INNOVATION

INNOVATION RESEARCH
INTERCHANGE
Accelerating Velue Creation

” NATIONAL ASSOCIATION OF
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WHAT TO WATCH TOR

How might this scenario Significant advances in Big Data and Al
become more plausible?

Emergence of fast, flexible 24/7 PM
software powered by Al

advarsfc‘%’;'ﬁf‘éff Compames develoF':y
are

rwn mappt
Dg;a Z’,’,g'fygzs to better un rsfa

employee and customer
intelligence. Nadds'

\ : Advances make brain mapping more
Advances in nano- and - effective and accurate

io-technology make
rain mapping more
accurate and effective.

A estructuring of employm 2.2 contract, Companies marketing themselves for their

The imezge,,ce of fast, bonuses, an pay scales fo be in line with

flexibl rolect Hollywood or professional sports. R&D innovation around social solutions

mana emenr sortware

and AT. \ Tl @

Com ames marketing themselves | Concern for privacy

or their R&D innovativeness.

HEE
HE2
AddmonaH a conversation about e
privacy gamu momentum leading “
some to'wall r emselves off inside

mfennonal communities.

IR CONFeR = M, aniiaciirers

2023 CONFERENCE



A
L.y Everything's
N in Beta

The complex, global manufacturing
ecosystem collapses..

g

~which leads to a bifurcation of the
economy, underpinned by local
manufacturing.

B
]
G

3

On one side, there is a massive churn of
new goods that are introduced as beta
products with little market research,
creating a "buyer beware" product
environment..

~users agree to become beta
testers for these products so
companies minimize
their liability and risk.

IR ANNUAL

On the other side stand premiam
products that are socially reputable and
deploy R&D resources towards tackling
the big challenges of the 2lst century.

2yl

L

A conflict between quality and quantity
defines this new economy.

i 0 e
78 8 @) (@ 18

In this scenario, consumers and innovators
work together to make sense of the
chaotic world of new products while

companies and communities collaborate to

make the world a better place. How would
you adjust your manufacturing and
resource acquisition practices to account
f new economy?

2023 CONFERENCE

5) Open hardware

10) RE&D as PR
Platforms

11) Systems thinking

everywhere
+
+ +
6) Documentation %
Hardware as a market S . X
service 9) NPV of social value  Social innovation for 12) Reputation
x + big problems economies

1) Everything's in beta

+ + 8) Intentional
communities 13) Match.com
+ 7) Local maw Uﬁon integratqgs
Buyer . + 4
3) End of product 1) Manufacturing
liability ecosystem collapse

+

beware

4) Expectations for
lower prices

EVERYTHING'S IN BETA

M. Manufacturers

INNOVATION RESEARCH
INTERCHANGE
Accelereting Velue Creation




hat conditions are needed t A shift to sustainability thinking in all things

.....

A shift to__ T Freclance, virtual Elimination of barriers to speed in new
sustainability § R&D work
:;lgnkx'ng in all l_)(wnnu 3 prOdUCt development
Hngs. standarc
o 08 Employee remuneration changes to offer

changes to offer
social value to
workers,

The elimination

‘ . of barriers to
hpood in new
product

development.

A weakening of
IP laws
internationally.

W Companics The emergence
*  foregoing IP . of fast, flexible,

PR TS Il \Veaking IP and speed to market priority

& software.

social value to workers

The arrival of - inti
upl(i\ill)r;)l:i(:ui(l,lg‘mp Pop up 3D Prlntlng
manufactories
globally.

Fast, flexible Al PM software

ANNUAL NATIONAL ASSOCIATION OF
|20R23| CONFERENCE ///f/// R M. Manufacturers



Planning

Al systems will play an
ever-increasing roles in
both project and portfolio
management

A majority of the projects
will become far more open,
with companies relying on

speed-to-market rather
than IP protections for
value creation

The role of traditional IP will

be greatly diminished from
today

Talent Management will be
replaced by temporary
resource acquisition as

most of the workforce will
be freelance

Managers will be focused
on overseeing Al process
models and cultivating their
external talent pool.




Project
Management

Portfolio
Management

R&D Value
Proposition

Talent
Management
Role of Traditional

IP

Overall
Considerations

+ PM by Al Systems
* Managers Manage
the Process only

PPM by systems and
big data

Providing quick cradle to
grave solutions
Not about long term IP

Workforce is rented, not
owned

TM replaced by human
capital resourcing

Diminished

More Al supporting R&D

More, smaller projects
Team Assembly the
core competency

Priorities set by cities
and crowdsourced
funding

R&D value is to the
megacities not the
corporation

Reputation market

R&D Superstars
Compensation in cludes
city perks

Must be valued by the
megacity

Megacities replace
corporations as R&D’s
clients

Automated stage gates
Mangers pursue higher
level functions

PPM across both open
and closed projects

Identifying future
opportunities

Cultivating freelance
workforce is key
Humans manage and
managed by Al

Diminished by need for
speed to market

Time freed up by Al
used to solve social
problems

Fully automated PM
Very short cycle times

PPM beta testing

Solving social problems
Ecosystems of external
partnerships

Bifurcated TM
management needs
Large social projects
Many beta projects

Gone

Two very different types
of projects demand very
different skills



ON TRACK






SIMULATION/DIGITAL TWINS










IN THE AIR
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AFRICA
POWERHOUSE
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The Hollywood Medel?




THE ROLE OF IP

4 Sheets-Sheet 2.
TESLA.
ANSMISSION OF POWER.

Patented May 1, 1888.

INVENTOR
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(No Model.) 2 Sheets-Sheet 2.
N.TESLA.
ELECTRO MAGNETIC MOTOR.

No. 382,279 Patented May 1, 1888.

T rtse [J
I / \\\\\ \\\ \\\\\\\\\\\\\\\\\\:‘-‘}\\

Rkt  Fouy tord. & Huterte. Teall,

Tt 3 N—ppley bmmél«tuéz

arrgeirs
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N.TESLA.
ELECTRO MAGNETIC MOTOR.

No. 382,279 Patented May 1, 1888.
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APPI
1.119.73
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ECOSYSTEMS
& BUSINESS
MODELS




GENERATIONAL CHANGE




LOOKING AHEAD



INNOVATION IN A



ANTHROPOCENE




EQUITY




GAME-CHANGERS
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