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Embodied Energy:  
Life cycle approach 
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energy demand: 
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Embodied energy of buildings 
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Embodied greenhouse gas emissions 
of buildings 
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optimisation of building 
shape  

utilisation factor, compactness 

retrofit or new 
construction 

including operational energy demand, 
comfort, user flexibility and cost effectiveness 

additional efforts of 
underground constructions 

e.g. for parking lots not below building volume 

construction type 
 

massive, lightweight or mixed construction 

supporting structure large span width and projecting building 
elements  
composition of concrete and reinforcement 

materials buildings envelop multilayer vs. lightweight constructions, share 
of windows 

windows 
 

frame materials, glazing type, gas filling 

optimisation building 
equipment 

choice of energy carrier, heating system, 
vetilation concepts 

Project planning 
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Life cycle thinking in building 
projects 



Use of life cycle assessment data in 
the building sector 

Aim:  
Quantify environmental impacts of project alternatives of 
(e.g. architectural competition)  
Measure/Quantify: 
Materialisation of the building (same basis like for cost 
estimation, -calculation), preliminary project or main project 
Apply: 
life cycle assessment data of building materials, building 
elements, energy carriers, etc. 
 
 



Use of LCA data in the building sector 

LCA parameters 
building materials: 
KBOB-list 

LCA parameters 
building elements: 
planning tools 

calculate LCA parameters 
of the building: 
architect/planner 



Requirements on LCA data in the 
building sector 

Relevance: availability of LCA data on most important building 
materials and elements 
Consistency: same methodology and similar data quality 
should be applied for all building materials 
Up-to-dateness: data should represent today’s situation 
Independence: data should be investigated and modelled 
independent of particular interests 
Quality: data should be verified by independent third party 
 



Platform LCA data in the building 
sector: tasks 

offer reliable LCA data (“KBOB-List”) 
set priorities regarding updates and extensions of KBOB-list 
co-ordination and quality assurance of update projects 
support of LCA data projects 
organise exchange between administration, research, building 
owner, and associations (building industry)  
answer to questions and claims 
discuss and clarify methodological questions 
 



Data source and its use 

ecoinvent data v2.2 (2010), v3.0 (planned) 

KBOB recommendation 1/2009  
«LCA data in the building sector» 
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Cornerstone of the  
ecoinvent data base 

1994, ETH Zürich: 
“Ökoinventare von Energiesystemen” 
about 500 data sets covering 

energy supply 
building materials and chemicals 
transport services 
waste management 

 



- more than 4’000 LCA datasets 
- quality assured and harmonised 
- more than 4’500 users 
- in more than 40 countries 

current data source:  
ecoinvent data v2.2 



ecoinvent database: extensive, transparent 
contents 
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Data basis for the  
building sector 



ecoinvent Datenbank 

From ecoinvent to KBOB-List: 
indicators 
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from ecoinvent to KBOB-List 

Total: requirements/emissions manufacture + disposal 
investigate/quantify  
requirements/emissions of use phase separately! 
 

Embodied energy 
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Examples from the KBOB-List 2009/1 
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Online calculators 

www.esu-services.ch 



Conclusions 

request for environmental information about building 
products and buildings is steadily increasing (Minergy-Eco 
certificate) 
More and more planning tools offer LCA information 
KBOB recommendation 2009/1 “LCA data in the building 
sector” is comprehensive, up-to-date and cost-efficient basis 
to assess the environmental impacts of building projects 
platform “Ökobilanzdaten im Baubereich” facilitates exchange 
between administration, research, building owners and 
construction industry 
 



Thank you very much for your attention! 
contact: 

frischknecht@treeze.ch 

Websites: 

www.kbob.ch > Publikationen > Nachhaltiges Bauen 

www.eco-bau.ch > Planungswerkzeuge > Ökobilanzdaten 

www.treeze.ch (calculators) 
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