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Abstract

The vast majority of scientists and policy makegsea that environmental impacts of buildings nesdé
reduced significantly, and that Life Cycle Assesstm@. CA) is a methodology well suited to supporisthThe
importance of evaluating potential improvementth®environmental life cycle performance of buitghrin early design
stages is widely acknowledged; the wide applicatibhCA during design however, is restrained by gneat uncertainty
in design and material decisions at this stage sdgport decision making in the early design stage,propose an
approach using Building Information Modeling (BIM) assess a wide range of construction optiongtagid embodied
environmental impact. We use a conceptual BIM mddeévaluate a variety of material compositions different
building elements and the potential contributionetdments to the total embodied impact of the Indgidlesign. The
BIM-integrated approach enables identification e$ign specific hotspots which can be visualizetherbuilding model
for communication of LCA results and visual desggridance.

Keywords:Life Cycle Assessment; Building Information Mod)j Embodied Environmental Impacts; Visualization;
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1. Introduction

The built environment is commonly recognized as @om contributor to global environmental impactd. [In
continental Europe, the energy used in buildingmealis responsible for up to 50% of carbon dioxédeissions and
consumes up to 40% of all raw materials extractechfthe lithosphere [2,3]. The international goaflsnitigating the
related problems of climate change, loss of biaditye and other environmental impacts will thus uieg ambitious
improvements in the environmental performance eftthilt environment [4,5].

Until recently the main focus was placed on impngvthe operational stage of the building life cyakethe main
energy consumption in the Western building stocknes® mainly from the heating of buildings. For neuildings,
tremendous improvement has been achieved in reglticis operational energy to a minimum, shifting thcus toward
energy and resources required to build and maiti&rpbuildings [6—12]. The Life Cycle Assessmentf) method has
been widely accepted as a means to evaluate themental impact associated with the constructinaintenance and
demolition of buildings and is therefore increasjygpplied to assess buildings over their life eyd3-17].

LCA, being a data intensive methodology, requireigh level of information, especially for the ass@ment of
embodied impacts of building materials. It is ttiere mostly applied ex-post, i.e. once the buildiag been constructed
and all information for applying the method is dable. This means currently LCA is limited to beidgscriptive in
hindsight, rather than providing feedback and guigaon how to effectively improve the building dwidesign [18—

23]. Furthermore, uncertainties regarding the ¢ffecservice life of elements [24] and the diffigulof having a
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