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Type of Innovation Innovation

Applied Creativity, Design Innovation

Areas covered:

Diversity + Interdisciplinary teams

Mindset in action



Types and stages of Applied Innovation



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

(Oxford Learners Dictionary)

Defining: Innovation





Map examples 
into 4 categories 
from:

Å Pharmaceuticals

Å Artificial intelligence

Å Smart phone



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

https://www.timetoast.com/timelines/the -evolution -of-music-players-190b9851-fd46-4ee9-9061-b44c857822b8
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Phonograph 

1877 

First flat disc 
record 

1881 

Electric Record 
Player

1925 

Tape Recorder

1928 

LP 
(Long-Playing Record)

1948 

Transistor Radio

1954 

Compact Cassette

1964 

/5Ωǎ

1976

Walkman

1979 

MP3 player

1997

iPod

2001

https://www.timetoast.com/timelines/the-evolution-of-music-players-190b9851-fd46-4ee9-9061-b44c857822b8




5271 
Ɉfailedɉ 

prototypes 
before the 

first 
successful 

Dyson 
Vaccum



(Verganti, 2009)

Technology 
+ Design

for 
RADICAL

innovation



Technology Roadmaps

PHAAL, R., FARRUKH, C. J. & PROBERT, D. R. 2007







WHAT IS 
DESIGN 
THINKING?

VEN DIAGRAM 



Image source: https://medium.com/@alexandra_89654/designers-we-need-to-talk-about-desirable-viable-feasible-c30209e859b4

* Desirable and Ethical 
should ideally overlap

**



(Markham, 2002)



TRL1 TRL2 TRL3 TRL4 TRL5 TRL6 TRL7 TRL8 TRL9

KNOWN & OLD CHALLENGE

Very few research projects get commercialised and go beyond TRL4. Demonstrating the value of research in 
Ɉmarket-specificɉ applications is a common challenge (to cross valley of death). This transition to market 
requires innovation impact: balancing human desirability, economic viability, technical viability and ethical 
responsibility

Basic discipline research

Research to prove feasibility

Validation in lab setting

Technology demonstration

RESEARCH ENVIRONMENT INDUSTRY ά±![[9¸ hC 59!¢Iέ

Subsystem 
development and 

operation in market

Adapted from ɈTechnology readiness assessmentsɉ (Mankins, 2009)

Prepared by David Mesa & Christine Thong

Requires an aligned societal or commercial application 



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

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


Why and What is 
Terraforming for us?

Terraforming pilot

May 2023



Why?

We believe that for fundamental change to be made, we 
need more than traditional innovation methods and 

mindsets.

We enable students and innovators to imagine a future
worth fighting for, and we give them the tools and 

confidenceto start building that future.



What?

Planet icons created by Victoruler- Flaticon

Å Systems-thinking approach to 
design and simulate a first 
settlement on an exoplanet.

Å Showcasing  scientific methods can 
be used to address complex 
societal challenges.

Å Reference point for assessingthe 
potential societal impact.

extrapolate and simulate a sustainable, 
futuristic socio-ecological system 

interpolate back to current Earth conditions



Overarching objectives

Å Non-incremental (non -linear), 

breakthrough innovation thinking ;

Å Visionary, scientific and positive 

approach;

Å Test-bed for new ideas and 

methodologies (towards a Ɉfinalɉ 

version by 2025).

Photo by Skye Studioson 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
questioned 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 impact calculation and
visualization .



Most importantlyɎ

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! 

Photo by Jason Leungon Unsplash

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!



Your teams *drum roll pleaseɎɉ



Your teams *drum roll pleaseɎɉ

Team A

Francisco Del Campo Rivera 

Renee Key 

Svetlana Eggen 

Gabriel Leal 

Kenn Shern Goh 

Team B

Owen Stanley 

Hitarthi Deepak Pandya 

Lachlan McKie 

Aleksandra Rajska

HelanSaleh



1. Find your team mates for the two weeks.

2. Find a place to sit down around a table 

3. Introduce yourselves. Include:

Å Name

Å Background/expertise

Å Random fact (hobby, like, dislike, last book read or 
movie watched)

Å Your motivation for participating in the 2 weeks

Photo by Toa Heftiba on Unsplash

Team introductions

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


In action: How to do innovation in practice

Innovation process



LONDON DESIGN COUNCIL 
STANFORD D SCHOOL
DEUTCHE TELEKOM
TELSTRA DESIGN PRACTICE

d.SchoolStanford & IDEO

DESIGN THINKING PROCESS



UK Design Council

Double diamond ɀgeneric design process (2003)



Revised Double diamond ɀframework for innovation (2019)



UK Design Council

Systemic Design Framework (2021)



Image source: https:// medium.com /colab-dudley /making -sense-of-the -mess-learn -to -use-a-systems-thinking -approach -a6f2738a1e6b



Source: https://medium.com/disruptive-design/tools-for-systems-thinkers-the-6-fundamental-concepts-of-systems-thinking-379cdac3dc6a





Image source: https://horizons.gc.ca/en/our-work/learning-
materials/foresight-training-manual-module-4-system-mapping/5/Image source: https://www.sciencedirect.com/science/article/pii/S2405872617301028#fig1



5ŀƳƛŜƴ bŜǿƳŀƴΩǎ 5ŜǎƛƎƴ {ǉǳƛƎƎƭŜΥ



5ŀƳƛŜƴ bŜǿƳŀƴΩǎ 5ŜǎƛƎƴ {ǉǳƛƎƎƭŜΥ



Muscle that needs training
CREATIVITY IS A MUSCLE THAT 

NEEDS TRAINING

Generative process

Divergent mindset

Opportunities for experimentation

Sources for inspiration



Reason for session: 

Åuse a specific starting point to trigger idea generation & 
exploration. 

Ådraw on your background knowledge on SDGɅs and CERN tech

ÅGive structure to make exploration time efficient & effective

*yesterday was a warm-up into

Outcomes of session: 

ÅA range of ideas in relation to 1 x specific SDG

Creativity warm -up

30 Circles

Turn circles into recognizable objects in 2min 



Innovation in diverse teams



ɈThe diverse group almost 
always outperforms the group of 
the best by a substantial 
margin.ɉ

ɈScientists believe at their core that 
different representations, different 
perspectives are incredibly useful 
for solving problems.ɉ

Scott E. Page
https:// www.youtube.com /watch?v=lt9UeknKwZw



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

Thong, C, Cotoranu, A, Down, A, Kohler, K & Batista, C. 2021. ɄDesign innovation 
integrating deep technology, societal needs, radical innovation, and future 
thinking: a case study of the CBϥ A3 programɅ, CERN IdeaSquare Journal of 
Experimental Innovation, Vol. 5, no. 1, pp. 32-39, 1291

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


Cultural Awareness

(Roy Chua, Harvard Business School, 2012)

(Cultural Metacognition)

Trust: knowledge+ emotion
(cognitive trust) (affective trust)

Creative Teams:



(Roy Chua, Harvard Business School, 2012)

Trust: knowledge+ emotion
(cognitive trust) (affective trust)

Cultural Awareness
(Cultural Metacognition)

Creative Teams:



Increases
creativity

http:// www.morriscreative.com/the-psychology-of-color-in-marketing-and-web-design/



Increases
creativity

http:// www.morriscreative.com/the-psychology-of-color-in-marketing-and-web-design/

Friendly (not necessarily
friends )

Treat people as a ɉwhole
human ɉ

Empathise ɀlife outside of 
professional environment



How do you
know what you
donɅtknow?



How do you
know what you
donɅtknow?

Be curious

Ask questions

DonɅtassume



(A Mehrabian )

Body language 55%

Words used 7%

Tone of voice 38%

Communicationis:

verbal written

non -
verbal



Ulrich & 
Eppinger:

Damien 
bŜǿƳŀƴΩǎ 
Design 
Squiggle:

Working styles:





Adapted from image source: http:// www.edbatista.com/2007/01/conflict_modes_.html



Adapted from image source: http://www.edbatista.com/2007/01/conflict_modes_.html

Quick exercise

Now: Map 

- individual team 
members

- team countries

Later:

- Compare, share and 
adjust mapping with 
your team mates



Adapted from image source: http:// www.edbatista.com/2007/01/conflict_modes_.html

Assertiveness

Cooperativeness

Focus on my needs, 
desired outcomes and 
agenda

Focus on othersɅ needs and mutual relationships

avoiding

compromising

accommodating

collaboratingcompeting

you

Typical to 
COUNTRY you 
currently reside

Other country/ ies
connected to 
people in your 
team  



Adapted from image source: http:// www.edbatista.com/2007/01/conflict_modes_.html

Assertiveness

Cooperativeness

Focus on my needs, 
desired outcomes and 
agenda

Focus on othersɅ needs and mutual relationships

avoiding

compromising

accommodating

collaboratingcompeting

you

Typical to 
COUNTRY you 
currently reside

Other country/ ies
connected to 
people in your 
team  

Me

Australia

Japan

Malaysia

Germany

Malta



Tips for 
ideation

(generating multiple 
ideas)


