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1. Introduction, Goals and Research Questions

The Swiss construction sector is highly resource-intensive,
consuming approximately 30-32 million tonnes of gravel and sand
per year and generating the country’s largest material waste
stream. Despite increasing recycling efforts, construction material
flows remain largely linear, with primary raw materials dominating
inputs and causing high embodied emissions and resource
depletion. A key reason is the short realised service life of
buildings: many are replaced after 30-50 years, mainly due to
functional obsolescence rather than structural failure, leading to
repeated embodied impacts. This project examines whether long-
life building concepts designed for service lives of 100 years or
more can address this problem. Using the Ewiges Haus concept,
the study evaluates the environmental, energetic, and economic
trade-offs of durable buildings compared to conventional Swiss
high-rise construction.

2. Method Overview and Materials

The study applies a comparative, scenario-based assessment to
evaluate long-life and conventional Swiss high-rise buildings with
equivalent usable floor area. Geometry-based material mass
modelling is used to quantify structural and envelope materials
and to ensure consistent functional equivalence between
scenarios. Environmental performance is assessed through life-
cycle assessment with a cradle-to-gate boundary (A1-A3),
complemented by benchmark-based operational energy use (B6)
to contextualise long-term energy demand.

Figure 1, Ewiges Haus concept

Material circularity is evaluated using the Material Circularity
Index, while economic performance is analysed via discounted
life-cycle costing. Swiss standards and datasets (KBOB, SIA
380/1, Minergie) ensure methodological consistency, and
sensitivity analyses test the influence of service life, material
demand, and recovery assumptions on the results.
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3. Results and Discussion

The results indicate that service life is the dominant factor
influencing long-term environmental and economic performance.
Short replacement cycles increase cumulative impacts and costs
despite efficient building standards, while long-life concepts
reduce material turnover and improve circularity. Higher upfront
impacts become secondary over extended lifetimes, suggesting
that current short reference lifetimes systematically disadvantage
durable construction.
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Figure 2, Annualised Embodied GWP as a Function of Service Life

PV cost (CHF/m? | Difference vs
GFA) Conventional (%)

Conventional 1530 0% (baseline)
High-Purity 1290 -16%
(EbiMIK)

Forever Home 820 -46%

Figure 3, Cost Reduction Relative to Conventional

4. Conclusion and Recommendations

The results show that building service life is the main driver of
long-term environmental and economic performance. Long-life
buildings have higher upfront impacts but achieve lower
annualised emissions, higher circularity, and reduced cumulative
costs by avoiding replacement cycles. Current assessment
frameworks undervalue these benefits due to short reference
lifetimes. Future work should extend the analysis to full life cycles
and lifetime-based indicators.
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