
S
as

ch
a 

N
IC

K

1

Intelligence artificielle et durabilité dans le milieu bâti: 
opportunités et défis pour un secteur en transformation

Sascha NICK

F’AR, forum d’architectures, 15.09.2025
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Purdue Univ., data from USDA-NASS

Modern Variety Diffusion Indicator (MVDI)
von Der Goltz et al., 2020, DOI

https://doi.org/10.1016/j.jhealeco.2020.102373
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Tomato harvester
Introduced 1963
● Consolidation
● Jobs
● Tomato variety
● CA local food 

revolution

Sources UC Davis, 2015
Winner, 1980

https://www.plantsciences.ucdavis.edu/news/how-mechanical-tomato-harvester-prompted-food-movement
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Understanding the World
→ Systems

5

Iceberg model

Monat et al. 2020

Emergence

Stocks and flows

Meadows 2008

Leverage points

1. The power to transcend paradigms
2. Mindset, worldview, values
3. System goals

4. Power to change system structure
5. System rules
6. Structure of information flow 

7. Gain of positive feedback loops
8. Strength of negative feedback loops
9. Delays

10. Structure of stocks and flows 
11. Buffer size
12. Parameters, incentives, standards

Adapted from Abson et al. 2017 and Meadows 1999

Intent

Design

Feed-
back

Para-
meters

12   11   10    9    8     7     6     5     4     3    2    1 
system

high

low

http://doi.org/10.3390/systems8020014
https://wtf.tw/ref/meadows.pdf
https://link.springer.com/article/10.1007/s13280-016-0800-y
https://donellameadows.org/archives/leverage-points-places-to-intervene-in-a-system/
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Swiss housing and mobility: 
exceed ecological limits, overuse resources, and achieve mixed well-being.

Change is reachable in 20 years with existing skills/tech: 
GHG -95%, biodiversity restored, housing for all.

● Space: Oversized, unequal; 17M rooms mostly empty. Sharing could halve space.

● Energy: 1% class A, 0.8%/yr renovation. Halt new construction, shift workforce      → 
near-100% class A in 14 years.

● Mobility: Add essential services to all neighborhoods to cut travel and resource use.

● Biodiversity: Reverse sprawl, fragmentation, soil sealing; deconstruct 27% built m2, reuse 
materials.

Citizen deliberation, expert support, and multilevel planning are vital. 
Start now with voluntary neighborhood pilots.

AI as enabler of transformation?
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Housing spaces, from a human needs perspective
Shared spaces as synergistic satisfier for participation, creation, understanding, identity

CH 2022 habitable space per person: 46.5 m² (plus 10.4 m2 shared and 3.9 m2 secondary residences); 
Public / non-habitable space per person: 15.5 m² (total 76.3 m²)

2020 Private+Shared+Public, N people     2040 Private+Shared+Public, N people

Public

Shared: kitchens, dining rooms, guest rooms, working 
spaces, reception / game rooms, stairs, storage… 

1 2 3 N

Public: offices, shops, schools, hospitals, admin, etc.

1 2 3 N

Shared: entrance, stairs, laundry room, bicycle storage…
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Model results
Full renovation of the 
Swiss building stock:

   125 → 14 years

27.5% of m2 not needed

Bottlenecks: initially 
vacancies (0.5%), then 
available workers 

Assumptions: 

80% of workers remain in 
construction after 
moratorium; 100 m2/year 
renovated per worker, 
increasing to 150 m2/year 
over 10 years (S-curve)
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Method used or population considered Annual mobility excluding 
air travel Annual car transport Annual public transport

Swiss population, 2015 Microcensus 13'754 7'611 3'372

Based on DLS best practice (Japan) 4'829 716 2'862

Interaction-based 
approach

Swiss modal share
3'241 1'717 495

Dutch modal share
3'241 1'708 233

“Some cars” scenario
3'241 587 1'143

“No cars” scenario 3'241 0 1'704

SWICE Working Paper on DLS 
Mobility

Emile Chevrel, Joel 
Millward-Hopkins, Sascha Nick, 
Vivien Fisch-Romito
May 2024

Transport reduction potential
pkm -75% 31.55 → ~1 GJ/cap/yr

Final energy -95% to -97% (277 → ~10 PJ/yr)
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“What matters is not technology itself, but 
the social or economic system in which it 
is embedded“ 

(Winner, 1980)


