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Types and stages of Applied Innovation



Defining: Innovation

iInnovation (in something) the introduction of
new things, ideas, or ways of doing something

(Oxford Learners Dictionary)



4 Types of Innovation

BREAKTHROUGH INNOVATION

Mavericks
Skunk Works
Open innovation/prizes

HOW WELL IS THE
PROBLEM DEFINED?

BASIC RESEARCH

Research divisions
Academic partnerships
Journals and conferences
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Map examples
Into 4 categories
from:

A Pharmaceuticals
A Artificial intelligence

A Smart phone

4 Types of Innovation

BREAKTHROUGH INNOVATION

Mavericks
Skunk Works
Open innovation/prizes

HOW WELL IS THE
PROBLEM DEFINED?

BASIC RESEARCH

Research divisions
Academic partnerships
Journals and conferences

Not well

Not well
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How Applied Innovation is shaping our world

Innovations that changed how we listen to music




How Applied Innovation is shaping our world

Innovations that changed how we listen to music
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https://www.timetoast.com/timelines/the -evolution -of-music-players-190b9851-fd46-4ee9-9061-b44c857822b8
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Technology
+ Design
for

RADICAL
Innovation

The strategy of design-driven innovation as the radical change
of meanings

Fadical
change Technology push

Technology

Incremantsl Market pull
chanige [usar-canterad)]

mcramental Radical
change change
Meaning

(Verganti, 2009)



Technology Roadmaps

Market / Customers | Competitors /
Environment / Industry /

Business / Trends / Drivers | Threats /
Objectives / Milestones / Strategy

Products / Services / Applications /
Capabilities / Performance /
Features / Components / Families /
Processes / Systems / Platforms /
Opportunities / Requirements / Risks

Technology /
Competences /
Knowledge

Other resources:
Skills / Partnerships / Suppliers /
Facilities / Infrastructure / Organization /
Standards / Science / Finance / R&D Projects

Past

Now

Plans

Future

Layers Connect:

Vision | Time

(know-when)

‘purpose”

(know-why)

“delivery”

(know-what)

S
Q\)
Sy~a
\(\oo /] ‘resources’
,\é’ T (know-how)

PHAAL, R., FARRUKH, C. J. & PROBERT, D.
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Research & Synthesis Concept / Prototype Design




“Design thinking
1S an approach to
problem-solving in
which inspiration,
ideation and
implementation
occur not in sequence
but as ‘a system of
overlapping spaces.””

Tim Bromn
IDEO President

INSPIRATION

IDEATION
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Feasible

What's technically
possible?

Desirable Ethical

What's desirable froma < & L;UStIdbeCiUDSG e Caﬂi
human, environmental shoula we? Uoes It truly

and organisational achieve the outcomes we
perspective? need to see?

Viable
What can we do that

is sustainable now and

into the future? _ _
* Desirable and Ethical

should ideally overlap

Image source: https:fhedium.conmi@alexandra_89654/designetse-needto-talk-about-desirableviablefeasiblec30209e859b4
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THE VALLEY OF DEATH

Critical

Resources
Champions

Research Build Demonstrate
concept potential

Discovery Support Approval

Level of development

(Markham, 2002)

Formal
Processes

Development
process

Market

Launch




KNOWN & OLD CHALLENGE

Very few research projects get commercialised and go beyond TRL4. Demonstrating the value of research in
Jmar-kEpeci ficy applications is a common challenge (to cros
requires innovation impact: balancing human desirability, economic viability, technical viability and ethical

responsibility

Requires an aligned societal or commercial application

RESEARCH ENVIRONMENT ax! [ [ 9, hC}59! WDUSTRY

TRL1 TRL2 TRL3 TRL4 TRL6 TRL7| TRL8| TRLY

Basic discipline research Technology demonstration Subsystem
development and
Research to prove feasibility operation in market
Validation in lab setting Adapted from 3JTechnology readiness assessmentsj (

Prepared by David Mesa & Christine Thc



* HIGH

LOW

Risk

Breakthrough
technology

Incremental
technology

Fromresearch »»

Reward

A

Breakthrough
innovation

Incremental
innovation

Time

» To market

Read morenttps://attract-eu.com/aboutattract-phase?/



https://attract-eu.com/about-attract-phase-2/

Why and What Is
Terraforming for us? I

Terraforming pilot
May 2023




Why? '

We believe that fofundamental changdo be madewe
needmore than traditionalinnovationmethods and
mindsets.




What??

extrapolate and simulate a sustainable,
futuristic socieecological system

TN
6 —
—_

_

interpolate back to current Earth conditions

A Systemsthinking approachto
design and simulate a first
settlement on an exoplanet.

A Showcasing scientific methods can
be used toaddress complex
societal challenges.

A Reference point forssessindhe
potential societal impact.

Planet icons created Byictoruler- Flaticon



Overarching objectives

A Non-incremental (non -linear),
breakthrough innovation thinking :
and positive
approach;
A Test-bed for
(towards a 3

version by 2025).

Photo bySkye Studiosn Unsplash



https://unsplash.com/@skyestudios?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/objective?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

How?

Thinking in planetary levels.

Understanding and working within  complex systems.
Respecting planetary boundaries  and constraints.

Finding resourceful and meaningful ways to create solutions.
Simplyfying complex systems.

Questioning the status quo.

Exploring different ways to drive transformative innovation.



Outcomes for the 2 weeks

1. Identify the key values that were
guestioned during the programme .

2. Create a system map to understand the
system in which you are working .

3. Create a planet centered solution

4. Create a description of the scenario where
this solution will exist.

5. Create a net Iimpact calculation and
visualization .




Most | mport a

1. Keep an open and collaborative mind,;

2. Communicate with us when things are

going south (we are learning too!);

3. Take advantage of the space and

atmosphere;

4. HAVE FUN!



https://unsplash.com/@ninjason?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/Xaanw0s0pMk?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Ready?

You will be taken into an identified exoplanet to establish

the very first settlement there.

Instructions about your first mission will be given soon.

This will be an intense 2 -week trip, fasten your seatbelts

and get ready to explore!




YoUur




Your teams *drum r ol

Team B
Francisco Del Campo Rivera Owen Stanley
Renee Key Hitarthi Deepak Pandya
Svetlana Eggen Lachlan McKie
Gabriel Leal AleksandraRajska

Kenn Shern Goh HelanSaleh



Team Introductions

1. Find your team mates for the two weeks.
2. Find a place to sit down around a table

3. Introduce yourselves. Include:

Photo by Toa Heftiba on Unsplash



https://unsplash.com/@heftiba?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/fingers-crossed?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Innovation process

In action: How to do innovation in practice



DESIGN THINKING PROCESS

GG -
g o

the audience Brainstorm
for whom you and come up

are designing, with as many
by observation

Build a

creative

and inteview. Cr.eft? e solutions as r?preseor:t;tlon
Who is my fhont\_obVIeVé possible. Of o ol orf
user? What Ot 15 00se Wild ideas ol el g Share your
matters to this ©N user needs encouraged! show to others. prototyped
person? and insights. How can | show idea with your
What are their my idea? original user for
needs? Remember: A feedback.
prototype is What worked?
Just a rough What didn’t?
draft!

d.SchoobBtanford & IDEO



Double diamond z generic design process (2003)

UK Design Council



Revised Double diamond z framework for innovation (2019)

eNGAGEMENT

DESIGN
PRINCIPLES

METHODS
™ ' BANK 2

Creotng the concttionn thl afloawy iImmcyation,
roseg rAte changa, st ils mnet mendast

LEADERSHIP

S Design Council 2019



Systemic Design Framework (2021)

CONNECTIONS AND
RELATIONSHIPS

ORIENTATION
AND VISION
SETTING

CONTINUING
THE JOURNEY

EXPLORE REFRAME CREATE CATALYSE

LEADERSHIP AND
STORYTELLING

UK Design Council



T00LS OF A SYSTEM THINKER

DISCONNCCTION ~ INTERCONNECTEDNESS LINEAR CIRCULOR JIL0S [MERGENCE
I.:D .. . R ry . =
G: o N
paATS WHOLLS ANALYSIS SYNTHESIS ISOLATION RELATIONSH DS
&Y

DISRUPT DESIGN

Image source: https:// medium.com /colab-dudley /making -sense-of-the -mess-learn -to -use-a-systems-thinking -approach -a6f2738ale6b



TYPEs OF STSTENM FAPPING
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DISRUPT DESIGN

Source: https:/medium.conidisruptive-design/toolsfor-systemsthinkersthe-6-fundamentatconceptsof-systemsthinking-379cdac3dc6a
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Noise / Uncertainty / Patterns / Insights Clarity / Focus
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Research & Synthesis Concept / Prototype Design
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CREATIVITY IS A MUSCLE THAT
NEEDS TRAINING

el

Generative process
Divergent mindset
Opportunities for experimentation

Sources for inspiration

DESIGN FACTORY
MELBOURNE






Innovation In diverse teams
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3 The diverse group
always outperforms the group of
the best by a substantial

mar gi n. j

3 Scientists believ
different representations, different
perspectives are incredibly useful
for solving proble

Scott E. Page

https:// www.youtube.com /watch?v=It9UeknKwZw



Interdisciplinary Transdisciplinary

Model Model
(Drake & Reid, 2018) (Drake & Reid, 2018)

sclence

and CERN technology to meet United Nation’s

https://doi.org/10.23726/cij.2021.1291

Thong, C, Cotoranu, A, Down, A, Kohl er, K & Bati s
integrating deep technology, societal needs, radical innovation, and future
thinking: a case st ud)\)ERNIdedSguare olBrfdlofA3 pr o

addressed in this paper is: “To what extent does CBI A EXperImentaI |nnovat|0n, VOI_ 5, no. 1’ pp. 32_39’ 1291

thinking?”

IdeaSquare, CERN’s Challenge Based Innovation (CBI)



https://doi.org/10.23726/cij.2021.1291

Creative Teams: q*

DESIGN FACTORY
MELBOURNE

Cultural Awareness

(Cultural Metacognition)

Trust knowledge+ emotion

(cognitive trust) (affective trust)

(Roy Chua, Harvard Business School, 2012)



Creative Teams: q*

DESIGN FACTORY
MELBOURNE

I Cultural Awareness

(Cultural Metacognition)

I/

Trust knowledge+ emotion {Qi—

(cognitive trust) (affective trust)

(Roy Chua, Harvard Business School, 2012)
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I InCreases
creativity

http:// www.morriscreative.corfihe -psychologyof-color-in-marketingand-web-design/
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I Increases
creativity

Friendly (not necessarily
friends )

Treat people a s weholg
human

Empathise z life outside of
professional  environment

http:// www.morriscreative.corfihe -psychologyof-color-in-marketingand-web-design/
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How do you
know what you
d o nkiAoiv?




How do you
know what you
d o nkinoiv?

Be curious
Ask questions
D 0 n assume

DESIGN FACTORY
MELBOURNE



Communications:

Words used
Tone of voice

Body language

(A Mehrabian )

7%
38%
55%




Working styles: *

DESIGN FACTORY
MELBOURNE

Ul . h& { ( 1 f i Many Iteration Cycles ‘ f
rIC ’ 7™\ Concept ‘ 3 System-Level : .‘ | [ ; o Production
Lannin wl > b/ - » Desian » Build . Test el ep
Epplnger opnbic v Development N Design v/ i v : ] V Ramp-Up
Mission Concept Cycle Plan Cycle
Apoproval Review Review Reviews

b) Spiral Product Development Process

UNCERTAINTY / BATTIRNE / INAIGHTE CLANTY / FOELN

Damien
bSoYIl yQa
Design

Squiggle:

- N R RRRBREBREDDRR———S—Smmmmmmm—— -

AERRANCH CENCERT FRETATYRE




Preparing to Face Your Counterpart
The map below sorts nationalities according to how confrontational and emotionally expressive they are.

Although negotiators often believe that the two characteristics go hand in hand, that’s not always the case.

EMOTIONALLY
EXPRESSIVE

Russi Saudi
@ U;SIa & O. Ar;b'a
Israel Italy India
® ® @ e
France Spain Brazil Mexico )
Philippines
&
u.s.
AVOIDS
CONFRONTATIONAL CORERGREATION
&
Netherlands UK
@
) &
Germany Denmark Sweden -
Korea ®
Japan

EMOTIONALLY
UNEXPRESSIVE

SOURCE ERIN MEYER

FROM “GETTING TO Si, JA, OUI, HAI, AND DA,” DECEMBER 2015

© HBR.ORG
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Thomas-Kilmann Conflict Modes

Competing Collaborating
ASSERTIVENESS . 2
Focus on my needs, Comp rom,.ﬂng
desired outcomes
and agenda
Avoiding Accommodating
COOPERATIVENESS

Focus on others’ needs and mutual relationships

DESIGN FACTORY
MELBOURNE



Quick exercise

Now: Map

- Individual team
members

- team countries

Later:

- Compare, share and
adjust mapping with
your team mates

T

Thomas-Kilmann Conflict Modes DESIGN FACTORY
Competing Collaborating
| Compromising
y needs,
desired outcomes
and agenda
Avoiding Accommodating
COOPERATIVENESS

Focus on others’ needs and mutual relationships



Assertiveness

Focus on my needs,
desired outcomes and
agenda

Typical to

‘ COUNTRY you
currently reside

Other country/ ies
connected to

eople in your

eam

Cooperativeness

Focus

on

ot her s A

needs

and

>
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Assertiveness

Focus on my needs,
desired outcomes and
agenda

Typical to

. COUNTRY you
currently reside

Other country/ ies
connected to

eople in your

eam

' Australia

‘ Japan

Cooperativeness

Focus

on

ot her s A

needs

and

%
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Tips for
Ideation

(generating multiple
ideas)



