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Abstract

The construction sector is responsible for approx-
imately 37% of global carbon emissions, making
the adoption of rigorous methodologies essential
for assessing and mitigating the environmental
impact of buildings. A key factor in this analysis
is the embodied Carbon Footprint (CF) of build-
ings, considering the life cycle of the materials
that compose them. The quantification of the em-
bodied CF enables a precise approach for evalu-
ating the environmental impact of buildings and
is a fundamental requirement for compliance with
regulations such as the new Energy Performance
of Buildings Directive (EPBD), which promotes
that, from 2030 onwards, all new buildings must
account for their embodied carbon emissions
throughout their lifecycle [1]. As outlined by the
EPBD recent reformulation, Zero Emission Build-
ings (ZEB) foster progress toward reducing the
environmental impact of the construction sector
by considering the impact of the construction
materials. To ensure that these buildings meet
regulatory requirements, the careful selection of
construction materials with lower embodied CF is
crucial. Consequently, the selection of these ma-
terials requires reliable and standardized data on
their environmental impacts, with Environmental
Product Declarations (EPDs) potentially serving as
a tool for this decision-making process [2]. EPDs,
standardized according to ISO 14025 and EN
15804, provide detailed information on the envi-
ronmental impact of materials throughout their
life cycle. Although not initially made for this pur-
pose, through their credibility, EPDs may enable
designers and architects to objectively compare
materials, facilitating the selection of those that
result in the lowest CF for the building as a whole
[2]. To test and demonstrate the applicability of
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EPDs in quantifying the embodied CF of a build-
ing, a simple case study on a single-family build-
ing was conducted. Based on the list of materials
specified in the building project, the CF of each
material was obtained from the corresponding
EPDs. The calculation of the building’s embod-
ied CF was determined by the CF of each mate-
rial used, considering its quantity in the project.
The analysis revealed that certain materials and
components had a significant contribution to the
overall impact of the building, highlighting the
importance of carefully selecting products with
a lower environmental impact. Moreover, it was
emphasized that the use of EPDs not only enables
the quantification of the environmental impact
of materials but also facilitates compliance with
future regulations. The analysis of the embodied
CF, combined with the identification of critical ma-
terials, allows designers and architects to choose
alternatives with lower environmental impact,
reducing the building’s total CF from the early
design stages. On the other hand, the absence of
EPDs for certain materials compromises the accu-
racy of calculations and may hinder compliance
with EPBD guidelines. This scenario reinforces
the need for suppliers to provide EPDs for their
own products, preventing the future risk of being
placed out of the market. Therefore, the adoption
of EPDs as a decision-support tool will become es-
sential for ensuring that ZEBs align with the sec-
tor’s decarbonization goals.

Keywords: Embodied carbon footprint, Environ-
mental product declaration, Decision making,
Building embodied carbon, Building project.
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