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Intelligence artificielle et durabilite dans le milieu bati:
opportunités et défis pour un secteur en transformation
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https://www.plantsciences.ucdavis.edu/news/how-mechanical-tomato-harvester-prompted-food-movement
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The power to transcend paradigms
Mindset, worldview, values
System goals

Power to change system structure
System rules
Structure of information flow

Gain of positive feedback loops
Strength of negative feedback loops
Delays

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

dapted from Abson et al. 2017 and Meadows 1999
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Systems perspectives on
transforming Swiss housing by
2040: wellbeing, shared spaces,
sufficiency, and de-sprawl

Sascha Nick*

Laboratory of Environmental and Urban Economics, EPFL, Lausanne, Switzerland

The Swiss habitat—buildings and related mobility—faces multiple interconnected
problems which can only be solved together. These include high energy
consumption, significant climate impact, excessive material use with low
circularity, accelerating urban sprawl and ecosystem destruction, high mobility
costs, low inclusion, and mixed wellbeing outcomes. Guided by values of
wellbeing for all within planetary boundaries, we propose a normative scenario
based on a nationwide moratorium on new construction until 2100, coupled
with four simultaneous neighborhood-scale interventions: renovating buildings
to achieve energy class A with high indoor environmental quality, creating
flexible shared living spaces, ensuring essential daily services are available within
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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.

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

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

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

e Biodiversity: Reverse sprawl, fragmentation, soil sealing; deconstruct 27% built m?, reuse
materials.

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

Al 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 m? (plus 10.4 m? shared and 3.9 m? secondary residences);
Public / non-habitable space per person: 15.5 m? (total 76.3 m?)

2020 Private+Shared+Public, N people

2

5

N

2040 Private+Shared+Public, N people

1(2|3

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

Public

Shared: entrance, stairs, laundry room, bicycle storage...

Public: offices, shops, schools, hospitals, admin, etc.
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Empty chairs at empty tables

Life evaluation, 10=happiest

OECD countries with the greatest decline since 2012

Switzerland

Australia

New Zealand

T T T

| I
2012 14 16

Source: World Happiness Report, 2025
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% A productivity [m? per worker-year, right axis] == Annual renovation [km?] == Renovated and repurposed space [km?]
== Heated space per capita [m?, right axis] Non-renovated heated space [km?] Final energy use [PJ, right axis]

Model results
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Full renovation of the
Swiss building stock:

125 — 14 years

27.5% of m? not needed

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

Assumptions:

80% of workers remain in
construction after
moratorium; 100 m?/year
renovated per worker,
increasing to 150 m?/year
over 10 years (S-curve)
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Accessibility score

Geneva 2022 |\

Accessibility score: 58.63

Geneva 2040 | .

Accessibility score: 77.59

Figure 2. Map of canton Geneva, showing the accessibility score for each inhabited hectare in 2022,

and after all four transformations have been completed in 2040.
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Transport reduction potential

pkm -75%

Final energy -95% to -97%

0 Plane travel

31.55 — ~1 GJ/cap/yr
(277 — ~10 PJ/yr)

B Ground transport

— N

Milward-Hopkins et al. (2020)  Swiss modal share Dutch modal share

"Some cars" scenario

"No cars" scenario

Method used or population considered (ATIE] n;(i)rbtlt!:zeelxcludmg 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

Swiss modal share 31941 11717 495

Interaction-based | V1o modal share 3241 1'708 233
approach « ” :

Some cars” scenario 3941 587 11143

“No cars” scenario 3'241 0 1'704

Visiting relatives, international travel,
hiking

Hospitals, administrative offices,
large cultural events

Primary care, other cultural centers,
nature, gastronomy

Groceries, child-care, pharmacy,
multi-use cultural centers,
repair and trading shops,

schools, co-working space

SWICE Working Paper on DLS
Mobility

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

May 2024
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Transformation

Mission

Obstacles/risks

%Neighborhoods and mobility

Integrated neighborhoods providing all
essential local services including care,

Existing planning and zoning rules,

Individuals
Residents, citizens, visitors

Public / Communal
Federal, cantonal, communal offices;
public utilities, public services, schools
i and universities, hospitals, communityf
centers ]

Private Sector
Builders, architects, engineers,
materials providers, utilities, grid

operators, transport providers, ,.
appliance makers, investors, banks

: : ! iConsume and travel less; prioritize
iregulation entrenching car dominance, : ,
: :local leisure, culture, economy. Engage

Redesign neighborhoods for proximity,
biodiversity, and resilience: green
spaces, connected ecosystems,

‘territories, create local services and
ijobs. Provide spaces for leisure and

(Re)build resilient, multifunctional

1 education, leisure, culture, and public ‘urban sprawl, and individualized built : X 3 4 i 1 , g
X i iin local community, spend time regulating urban heat and flooding.  :culture, engage with residents and
transport, as well as biodiverse :and green spaces. Car-dependent 5 8 £ = N
o 5 outdoors. Enable community planning. Break car iuser communities. Respect "Social
connected ecosystems. :leisure spaces and activities. £ 2
: dependency. iLicense".
Transform to fle?(ibl.e‘-use, mostly. P i Set standards, support co-housing and gShIft ecor?omlc actmtyfrom new )
shared spaces, significantly reducing :Rigid building standards, dominant ey e e e eI e e S iconstruction to renovation. Retrofit
iHousing renovation and m? per person. Affordable, high-quality:real-estate models, high rents and N pece £ : buildings for low energy demand,
2 housing (air, sound, daylight), ener, icosts; numerous obstacles to movin, B S S cooperative management and flexibility, and healthy collective livin|
ireconfiguration u - SN L 8"t By ! 4 u‘ g - VI8 share experiences within collectives. :financing. Support individuals in ] ey o v S e Sving
efficiency CECB A, heat pumps, area- :or downsizing. eATeltich ‘repurpose or optimize offices and
wide renovation. H . shops.
§Who|e economic system; cultural
Move to sufficiency: buy and use less §va|u?s o wea'l:‘.h accumulatwr‘l, iCultural shift: buy very little, mostly Ffrowde DeEntees o ow e - Provide services and products for
: S :fashions, positional consumption, : g lifestyles. Ensure and support repair . "
i material goods, share, maintain, and : X tlocally, repair. Accept public luxury and o 3 sharing, repair, and reuse; enable
g % : :planned obsolescence; lack of habits, : s A 2 5 activities. Restrict / make culturally ) 3
3 iLifestyles and consumption repair. Learning, work and production : 2 2 ; iprivate frugality. Enjoy new liberties to Ak BT isufficiency lifestyles. Shift from
: 2 :practices, knowledge, skills. Swiss : . iunacceptable high-impact activities.
oriented to care and needs of society. : | T spend and work less, to lead a happier, orovide P blC] i- hizh lit iglobalized supply to local value
Value time and social relations. e OV e ,m S healthier, and more meaningful life. row o plic Iy IMeh-nuality {creation. Rethink corporate objectives. |
ioverrepresented in extractive and public spaces. i
:wealth-related sectors.
Build resilient local energy .systems: EPower of energy and industry : ) Ph.asle.out f955|l fuels. Align energy 'Develop decentralized energy, provide
renewables, demand flexibility, i : 5 % :Adjust activities to energy availability, :priorities with human needs and T A -'
f G 3 \ .. iincumbents, inflexible high demand, ) 3 flexibility solutions, ensure essential
4 :Energy transition and resilience :prioritization, nested grids. Exit fossil : become energy-aware. Rethink wellbeing; support energy £ SE %
:dependency on cheap energy : o iservice continuity. Collaborate with
fuels. Reduce demand. Energy I R % comfort habits. communities and awareness : R
i(inequalities, high consumption). s energy communities.
communities. H H programs.
Policy roadmap, including funding, ;f(egulatory e n IObmeg By Design and enforce enabling policies, :Align finance with sustainability, fund
* 2 ‘incumbent sectors (fossil fuel, . : : e f L 2
regulation and incentives, that  temative comstruction)/Socal Fulfil moral obligations to all life, redistribute resources for equity and itransition initiatives, innovate new
5 :Policy, funding, incentives prioritise healthy, active and - S 5 human and non-human. Participate in :resilience, especially energy and m?  :business models. Shift focus from
IR . :norms, individualist culture, reluctance % 3 H 2 i
democratic living in Switzerland within: A ; deliberative governance. per person. Promote economic igrowth, profit, efficiency to
lanetary boundaries L0 chage. Iimpression that ] democracy. Emmmunity wellbeing
P : :"Switzerland is already a model". ; :
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Le raffinage dv métal produit ainsi des résidus toxiques, radioactifs et de I'eav acide,
qui finissent le plus souvent dans la nature, Le résuitat, c’est que la proportion de décés
par cancer est bien plus importante avtour des mines qu'ailleurs. Vous imaginez bien

que ces usines ravissent des millions de personnes tout autour de la planéte |
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“What matters is not technology itself, but
the social or economic system in which it
is embedded”
(Winner, 1980)
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