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Abstract The refurbishment of historical Alpine buildings can contribute to Euro-
pean decarbonization process. However, it poses specific challenges in balancing
heritage conservation with sustainability. While Life Cycle Assessment (LCA) is in-
creasingly applied to guide design decisions, practitioners often lack accessible tools
to identify regional, low-impact building materials. To address this gap, the Italy-
Austria Interreg SUSMAT project has developed a regional database of sustainable
construction materials, providing technical and environmental data to support ma-
terial substitution in refurbishment projects located in the cross-border cooperation
area. This study demonstrates the application of the database in the retrofit of the
Mesnerhaus building in Anras (Austria). After a first proposal for the retrofit was
defined by the appointed designers based on the guidelines of the stakeholders, an
LCA of the planned intervention was conducted. This process allowed to identify the
most impactful construction processes and material choices. Based on these results,
within the boundaries of variable elements of the design, alternative products with
same performance and application method, but lower environmental impact were
selected using the SUSMAT database. At this point, a new LCA was performed to
evaluate the potential reduction on environmental impact. The comparison high-
lights the potential of integrating regionally sourced sustainable materials in reducing
embodied environmental impacts while preserving cultural identity. The case study
illustrates the challenges and benefits of this workflow, positioning the database as
a practical tool to support designers, researchers, and policymakers in advancing
sustainable retrofitting practices across Alpine regions and beyond.



