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The decarbonization and climate adaptation of the built environment are central
challenges for Europe and are increasingly shaped by the latest generation of EU
regulatory frameworks, including the Energy Performance of Buildings Directive (EPBD
I\/ - Directive (EU) 2024/1275), the Ecodesign Regulation, the revised F-Gas Regulation,
the Energy Efficiency Directive (EED), and the Renewable Energy Directive (RED).
Together, these policies establish an ambitious and interlinked roadmap toward a highly
energy-efficient, low-carbon, and climate-resilient building stock, responding to
accelerating climate change, growing energy insecurity, and social challenges such as
energy poverty.

Despite more than two decades of regulatory action, buildings still account for
approximately 40% of final energy consumption and a substantial share of greenhouse
gas emissions in Europe. Monitoring by authoritative institutions (e.g., WMO,
Copernicus, NASA) confirms a persistent increase in global and regional temperatures,
accompanied by more frequent and intense extreme weather events. These trends
exacerbate overheating risks in buildings and cities, strain energy systems, and
challenge the adequacy of traditional design and retrofit approaches. \While energy
performance improvements have been progressively implemented, their effectiveness is
often undermined by rising comfort expectations, increasing cooling demand, and the
widespread deployment of energy-intensive technologies.

\Within this context, updated EU directives emphasize a paradigm shift from incremental
energy savings toward systemic decarbonization, electrification, renewable integration,
demand reduction, and resilience-oriented design. EPBD IV introduces binding timelines
for zero-emission buildings and deep renovation; the Ecodesign framework strengthens
minimum performance requirements for building-related products; the F-Gas Regulation
accelerates the phase-down of high-GWP refrigerants; the EED reinforces energy
demand reduction targets; and the RED promotes on-site and district-level renewable
energy deployment.

This Special Session aims to foster a multidisciplinary discussion on innovative
strategies, methods, and technologies that align building design, retrofit, and operation
with this evolving policy landscape. Contributions are invited on advanced building
envelopes, passive and hybrid cooling solutions, low-impact HVAC systems, smart
controls and building automation, renewable energy integration, occupant-centered
approaches, and policy-driven assessment methodologies across building, district, and
urban scales. Particular attention is given to retrofit solutions, climate adaptation, urban
overheating mitigation, and socially inclusive pathways to decarbonization, supporting a
just and resilient transition of the European built environment.
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