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As buildings’ operational energy use is decreased, more attention will be given to the
embodied energy in its materials and systems over the building’s life cycle. This paper
investigates the embodied energy in construction materials for representative Hellenic
residential buildings in order to derive simple metrics. The first part of the work identifies the
types and quantifies the material quantities that are then associated with the corresponding
embodied energy coefficients from international databases. The estimated embodied
energy indicators for different building constructions and vintages ranging from 2.18 GJ/m2
to 10.2 GJ/m2, depending on the data resources, with a mean of 6.23 GJ/m2. On average,
the embodied energy represents 11% to 22% of the building’s primary operational energy
use over a 50-year life cycle, depending on the building type. As a contribution to the
knowledge base, field studies of two Hellenic manufacturing facilities for ready-mix concrete
and clay bricks were performed to estimate the embodied energy of these two commonly
used building materials. The second part of the work considers common energy
conservation measures, quantifies their embodied energy and their impact on outweighing
some of the resulting operational energy savings. Representative results indicate a recovery
time of about 4 to 9 years, depending on the investigated measures.
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