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Figure 7: Comparative dynamic 
life cycle assessment (LCA); 
stone model against various 
harvested wood products 
(HWPs) and concrete global 
warming potential (GWP) 
models: (a) GWP100 for 50-year 
life spans; and (b) sensitivity 
analysis for 100-year building 
life spans (BLSs) (GWP200).

Figure 8: Impact of increased 
transport distances (A4: 
transport to building site) on 
total life cycle carbon impact 
of a 1 m2 load-bearing cut-
stone wall, assuming an 
average density of 1851 kg/
m3, a thickness of n = 24 cm 
and a building lifespan of 50 
years, compared with fixed 
national average A4 transport 
distances for concrete and 
cross-laminated timber (CLT) 
assemblies (30 and 287 km, 
respectively).
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Considering high-probability emission profiles and statutory 50-year BLSs, the substitution of 0.2 
m-thick CEMI with 0.24 m-thick cut-stone on the considered fraction of the parc would amount 
to a 2.77 Mt CO2e decrease in the GWP100 impact of new constructions (i.e. dynamically weighted 
relative to 2025), against 0.43 for CEM III and 1.18 for CLT, with the stone scenario presenting 
higher comparative benefits both in the short and long terms. Considering the higher range of 
uncertainty for all materials, the implementation of stone over CLT could yield savings of up to 
5.43 Mt CO2e over the period.

The 100-year BLS analysis shows peak short-term differences between CLT (high-probability CLT3 
scenario) and cut-stone occurring in 2058, where GWP33 magnitudes are 2.33 times higher for 
CLT, amounting to a 1.09 Mt CO2e difference. The relative impact of the stone scenario (STONE 1) 
is shown to become higher than that of the CLT3 scenario in 2080, suggesting short-term climate 
benefits independent from BLSs for the former.

Figure 11: Building stock 
level analysis, assuming the 
implementation of considered 
alternatives on 30% of new 
collective housing projects 
over the 2025–50 period: 
(a) 50-year building life spans 
(BLSs); and (b) 100-year BLS. 
Instantaneous and cumulative 
global warming impact is 
shown in the first and second 
series, dynamic global warming 
potential (GWP) is shown in the 
third series.


