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Systemic Design Labs — goals and learning content
empower students to become change agents for sustainability

Sustainability Science

Systems Thinking

Concepts & mental models
Sustainable Development Goals (SDG)
Ecosystem Services
Environmental Change
Resilience and System Transitions
Life cycle assessment
Corporate responsibility
Reporting

Social-ecological-technical systems
System boundaries
Complexity and simplicity
Structures in networks
Leverage hubs
Stakeholder relations
Supply chains

Nature-inspired
Creativity

Student presentations

Learn from Nature
Bio-inspired solutions
Think out of the box
Understand circular flows
Regenerative design
Space for focus

Critical Thinking

Question the existing
Systemic perspective
Uncertainty
Reflection

Natural Materials

Experience natural materials
Technical and ecological footprint
Smart Choices

Engineering Skills

Service
Integration

Imagine new partnerships
Build you narrative
Service flip

Soft Skills

ransdiscipinary Transfer

Science-practice partnerships
Find circular opportunities
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Design briet:
Develop an educational Snowshoe Kit

= Build a prototype of an educational snowshoe building kit

» Re-think the functions of a snowshoe: bring kids to snow AND educate
about sustainability the experiential way

= Demonstrate systemic design, cradle-to-cradle, upcycling

= Make systemic design experiential for users of the kit

= Partners will co-develop the didactic concept

= The kit will be produced and distributed to schools and outdoor shops

Dr. Tobias Luthe Systemic Design for Sustainability 3
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From Vision to Transformation

The Resilience of Snow Sports - Mapping and understanding the system behind
1y .

Von der Vision zur
Transformation -
zukunftsfahiger Skisport

Zur Resilienz des Schneesports

Themenbereich: Skihistoriographie/Biografien
Tobias Luthe

Zusammentassung: SChneesond st eine FasIIAItion, Gor Gejorgen erliogan, die das enngartige, mehrdimens onale
Gleten Im Schnee erkben durften. Maheers Tausend Jahre Skkeadition fGhrten 2u einee ¢ des Wintortou-
rismas, denen Hohepunat mit dem esponentielien Bau von Skigebusten in den 1980er Jahren bis zur Jahrtausendwende
neroictt war, Dec Schneesport diversfizierte sich; vieke Wellentiier und ~berge dar Kiisen und folgendan Innovation wur
den durchisufen. Aktusll befndet sich der Schneespont n seiner wohl groBten Krise. Klima, geselischaftiiche Werte und
Domagrafie Sndorn wich rapide, NiEht 23 Gunatan des Schneesports, Wir resisent, wia anpassungs: und Innavationsfahig
15t der Schneesport? Welche Vision der Transformation in Richtung einor nachhakigen Resibens kénnen wir designen?
Nach oiner thearetischan Diskussion des Resiiens verstAndnisses am Belspiel des Schneesports prasentiert duser Ar-
Uikl ein konzeptiontes Modell von Nachnaitighent, weiches uns heifen sall, visicadre, srstrebmmswarte Visionen eines

hachhaltig 1y sports 2u Konkrete Hangungsemplehhingen werden dargeboten, Der Artikel
schileit mit der 2entralen Forderung nach einar systemischen Mecangebensweise und der Erkenmns, dass oine subs-
tanziabe e einer o g unserer g und Kon enen Semphcty kangluny
Anted an einem zukunfistéhigen Schneesaort besitaen \

- ctacti testing ¢ mpmentEcD
Abstract: The Roullience of Snaw Spocts: From Viion to Yransformation Snow sparts are 8 fascination that succummbs to Lo o o

thase who have already the unigue, plessure of Ging N snow. Several thousand years

of ski tradition have led to & Mass wintor toursm industry That peaked with the moanmtisl construction of ski resorts /
Detween the 19803 and the
warvy daveiopments of cris

‘ teairens

MIana AT Change. SNow SPOMS DOCAME More Bversifled ovar Bma; they went through many
nd AL current, snow sports are €xpenencng their biggest oreis:
climate, so¢ial values and damographics am changing ropiy, not I Favour for AROW 5porta. Hew resilent, now adeptive

mapmen

g Innovative Is the snow sports sectoe? What sind of vision for the tansfommation towards a sustanable, resbiert snow
Sparts modet can we denign? Folowing # theorstical discussson of resiience I1ustrated on the exampln of stow sports, this n-«ﬁ\*
articie presents 8 concaptull model of suatainataity that alma 1o help us develop visonary, worthwhide visors of 8 more
sustainable, resiient snow s00rts sector. Cancrota racommendstiont for action are presentod. Tha articke concudes with

the need for & systemic AgpTOach to Salving & Complex probiem, bing aware that o substantial transformation requires the TR Sprtm wentainable deson
review af our value perception and consumer expectations as sgnificant contributors to resilient snow sports Legend
Positive
Negative
~—— Neutral
1. Faszination Schnee und natiriichen Gelande, die Fragilitat des Unsure
Bewegung im Wandel Schoeekristatls in all seiner Vietfalt an Aus-
fuhrungen, e Spuren die wir hinterlassen, our influence

Eines sel vorweg genommen: Schneesport  dle wie eine Handschrft von unserem ganz
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SDL course plan
learning competence fields, activities and output

Systemic Design Labs (SDL)

Figure 1. Basic 1st year curriculum overview ¢ quick facts Learning Competence Fields Farmat
Sustainability Science
Iype Modular block course in Systemic Design for Sustainability Systems Thinking «eeeeeencenen. @ Coached & independent assignments
Target MS</PhD engineering + interdisciplinary students (>50) Nature-Inspired Creativity S ———
Duration 9 weeks total with 80h coaching and 58h intense contact time Natural Materials O ialppiis bl s
Repetition Annual in spring term for two years - extension planned . Outdoor workshop
Didactics Outdoor experience, nature-inspired innovation, fabrication Service Integration
Outreach Educational toolkit with increased public outreach Transdisciplinary Transfer @ Combined outdoor/indoor activity

Week 1-3 4 4 | 4"5"""5"5”6 6 | 7-9
Date period | 24.5. | 255 | 26.5. | 285, | | period | 01.06. | period 08.06. period |

LA L A R A R R A R A A R A R R A R R A A A A A A R A R R A A R A R A A R A A A R A R R R A L A AR R A A A R A A R A AR RN

Learning P PN 000eeN00NE0000N00000000000000NEcNoNNooiosocsocosssecccneEsssscsocscssocssocsocssssnsssse
Compe-
tence LB R R A R R RN B R ERE AR NEEEEREEREEEEEREENREEEREEENREERZ-SE-R-EZ:SEH:RZ-E-RZEZ:SEHSRH;EH;:RZSEH;RZSERJRE-EH}]
Field 0000000000000 000800000000000OORBRBORSSS
IR A R R R R R AR R R R AR R A R R R E AR R E R E R R R R RN
000000000 000000000000000000080000000000080000000000080000000GROGRTGS
Bio-inspired I'D Integration &
Literature analysis Design Permaculture [ransfer
g | PN~ 0 &)
& Format 5 ) . . - N .
. Introduction Natural . Critical Concepts . .
. Materials . Review . .
. Twin-student presentations e x g
. + Educational Toolkit Fabrication + '
Output Digital presenta- Design Concept Educational Toolkit & Report
tions handout Materialivm

~ Prototype .
Hand over to TD partner for

implementation
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Systemic Design Theory

Whole-Systems Design

Design

Process

Design
Principles

Design
Methods

Dr. Tobias Luthe Systemic Design Labs 6
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Systemic Design Principles (MonViso Institute)

Be systemic

Everything is
connected - think and
design systemic to take
more effective action in
tackling wicked
sustainability
challenges.

¢

Think big & act
direct

Our challenges are
globally connected but
require direct, local
action. Walk the talk.

S

Find Leverage

Action is urgently
needed - being efficient
is good but not enough.

Go for what is most
effective, having most
leverage.

@

Use low tech &
high brain

Use low tech,
simplified, passive and
mechanic solutions
where possible, for less
embodied energy and
easy maintenance.

@

Learn from
Nature

Nature offers genius
design solutions with
billions of years in
evolution, functioning in
closed systems, where
no waste exists.

iInnovadum

Advancing education at ETH

L

Respect local
knowledge

Often, local people
know their terrain and
can tell us solutions
that work, if we listen
carefully.

©

Re-fuse, Re-use,
Re-cycle

Less is more. Let's re-
think consumption and
work towards zero
emissions and zero
waste.

Dr. Tobias Luthe

S

Design with
carbon

Products and Services
designed to minimize
carbon flows over
entire life cycles may
well be the most
effective tools to slow
down climate change.

14

Transfer
knowledge and
build capacity

Share trusted
knowledge and
valuable experience to
involve, stimulate and
engage others to
support the
sustainability transition

Systemic Design Labs

Be transparent

Facts are facts, there is
no alternative truth to
the current state of
knowledge. Show your
data and carefully
interpret it.

©)

Have fun do
good

Follow your instinct and
enjoy contributing to a
net-positive impact.
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Circular Design Guide
https://www.circulardesignguide.com/methods

Methods

o

L bt -
"’ Pl pNP ¢, “‘
o & . N
We've lined up a number of activities to help you y S LS
understand, define, make, and release circular N S <
innovations. Dive in wherever makes most sense for 2
you and your team. 4
Don't worry about getting it all right on your first go. N T > e
The more you prototype and learn, the greater your Sar e 5
positive impact on the system. -~ g

HELP TO GET STARTED

UNDERSTAND

©
Understand Circular
. Flows

UNDERSTAND

UNDERSTAND UNDERSTAND

N

Regenerative Thinking Service Flip

UNDERSTAND UNDERSTAND

@

inhovadum
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Learn from Nature

Ask “how might nature solve this problem?”
for your design challenge. Learn how
biological systems can help inspire new
solutions for your product or service that are
inherently more circular and holistic.

STEPS
Start by writing down your design challenge.

Identify the function that your product or service is trying to solve. Just write
down the function, don't try to solve it quite yet (e.9.: “My product needs to
keep focd sofe in tronsit™ or "My product needs to keep people warm”).

Take one function and brainstorm all the ways that noture might solve this
problem. Try 10 brainstorm as many ideas as you can think of (in the cose of
keeping food sofe, you might say things like, "Peels that biodegrade,”
*Keeping fruit in trees until it's ready to be picked,” or “Shells to protect nuts®),
You can use Ask Nature as a resource for this,

When you feel like you've come up with an exhaustive list, take one exampie

and see i you can use it to create guidelines for your own product or service.
with the i Ve, you might list things like, “The

packaging biodegrades ofter use” or "The packaging is highly durabie,” etc.)

Dr. Tobias Luthe
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Bio-inspired design, Biomimicry, Nature's creativity

Go outside, re-connect, discover, identify and observe three systems in nature
that have elements, interconnection, and function.

Record in your journal the components of the three systems
Describe and present them to the group.
Why did you choose these systems?

Now observe the same or three other systems, looking specifically for potential
solutions of the identified functions for our design challenge (snowshoes): extended
surface, traction/grip, fixation

Use the Brainstorm map AND the concept board card to record ideas for addressing
the three main functions

Pick a place for discussion

Share the insights of the systems you observed

What are the interconnections in these systems?

How would changing one part affect the rest?

How do they relate to the functions we were looking for in the snowshoe project?

Dr. Tobias Luthe Systemic Design Labs 9
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Design thinking and doing

Inspired by nature

Dr. Tobias Luthe Systemic Design Labs 10
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Engineering and Prototyping
CAD, Laminating, Lasercutting, 3D Printing, Handtools, ...

Dr. Tobias Luthe Systemic Design Labs 11
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The Snowshoe Toolkit Prototype

3D printed bio-plastics, Paulownia-Flax composite, upcycled waste, Pinatex

Surface plate (sandwich)

Frames (small) //

Figure 13: Exploded view of the snowshoe in CAD (only provided parts are visible).

Dr. Tobias Luthe Systemic Design Labs 12
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The Snowshoe Toolkit Prototype

3D printed bio-plastics, Paulownia-Flax composite, upcycled waste, Pinatex

Student work by Paco Bos, Nik Zielonka, & Joel Zurcher

Dr. Tobias Luthe Systemic Design Labs 13
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Further SDL design products
Skis, Kite- and Longboards, Knives, Surfboards, Backpacks

e

Dr. Tobias Luthe Systemic Design Labs 14
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SDL aims: integrate systemic thinking and doing for sustainability in current
(engineering design) education and practice.

1.

2.

sensitize students for the potential to developing sustainable solutions for pressing
societal problems.

engage students in systems thinking by mapping an engineering design challenge
within its greater societal and service context, working interdisciplinary.

spur ecological design thinking and creativity by experiencing nature’s design
solutions outdoors, practicing the art and science of bio- inspired design.

teach life cycle analysis and circular design by working with natural materials,
expanding from the current engineering focus on high tech materials and metals.

advocate critical thinking for sustainability by letting students design and fabricate an
educational (snowshoe) building toolkit, based on established systemic design
principles.

transfer the practically derived skills to a complex real-world application of a
transdisciplinary (TD) partnership,

maximise outreach by spreading the educational toolkits, by offering modular course
concepts to partners, and by publishing course movie.

Dr. Tobias Luthe Systemic Design Labs 15



