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Advancing education at ETH

Systemic Design Labs (SDL

Incubating systemic design and planning skills
by experiential didactics and nature-based creativity

Outdoor experiences, systems planning, fabrication and transdisciplinarity

empower students as change agents for sustainability,

developing skills in critical systems thinking, bio-inspired creativity, circular design and service understanding.

Sustainability Science L
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

Learn from Nature
Bio-inspired solutions - Games
Think out of the box
Understand circular flows
Regenerative design =

Critical Thinking

Question the existing
Systemic perspective

2 P — Uncertainty
pace for focus — Reflection
Supply chain m‘apping PR
Stakeholder mapping —

Natural Materials

Experience natural materials
Technical and ecological footprint
Smart Choices

Technical Skills
(Planning/Engi-
Nneering..)

Service
Integration

Imagine new partnerships
Build you narrative
Service flip

Soft Skills

Transdiscipinary Transfer

Science-practice partnerships
Find circular opportunities

Bring kids to snow AND educate about sustainability the experiential way
Re-think the functions of a snowshoe - climb, glide, float, play, carry,...
Demonstrate systemic regenerative design, circularity, upcycling, natural materials,...

Make systemic design and sustainability experiential for users of the kit

*Climate change requires new strategies for future winter tourism
*Snowsport experiences have great potential for educating on sustainability

*Transdisciplinary partnership with Swiss Snowsports Initiative, schools and industry
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Figure 13: Exploded view of the snowshoe in CAD (only provided parts are visible)

Moving from prototype to test production line. Product field testing.
Didactic test winter with partnering schools.

Outlook to market final toolkit version for winter 2019/20.

Systemic Design Labs (SDL)

Figure 1. Basic 1st year curriculum overview & quick facts Learning Competence Fields Format

Systems Thinking ecececcececee Coached & independent assignments

Type Modular block course in Systemic Design for Sustainability
Target MSc/PhD engineering + interdisciplinary students (>50)
Duration 9 weeks total with 80h coaching and 58h intense contact time ~ Natural Materials
Repetition Annual in spring term for two years - extension planned

Didactics Outdoor experience, nature-inspired innovation, fabrication Service Integration
Transdisciplinary Transfer

In-class lecture/discussion

Outdoor workshop

OO

Outreach Educational toolkit with increased public outreach Combined outdoor/indoor activity

Week 1-3 4 4 4 5 5 5 6 6 7-9
Duration period 1st day 2nd day 3rd day 4th day 5th day 6th day period 7th day period
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Biomimicry task:

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

Look for potential solutions of
the identified functions for our
design challenge (snowshoes):
extended surface, traction/

grip, fixation

CAD drawing, material footprinting, laser cutting, 3D printing, laminating with flax/

Paulownia wood and eco-resins, mastering handtools...

Circularity: From product design to landscape planning for circular mountain economies

A real-world laboratory block course on systemic design and planning

on the example of industrial hemp



