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LCA and its application in the 
Building Sector –

Overview of the state of the art

The problem 
From service to impact

SERVICE EMISSIONSACTIVITIES MID POINT CHANGES  

Mechanical 
work
e.g. transport

Waste 
management

Heating

ENDPOINT PROBLEMS

Combustion

Gasification

Digestion

Emission of 
CO2, CH4, 
N2O and 
other 
greenhouse 
gases

Increased 
content of 
greenhouse 
gases in 
atmosphere

Increased 
ambient 
temperatur
es

Rise of sea 
level

Increased 
draughts and 
floods

Increased 
sickness

Lost of productive 
land

Starvation

Malaria/dengue
Cardiovascular 
Respiratory 

Flooding death
People displaced

Decreased forestry
Decreased agriculture

Example: Climate Change

Bo klok, Gävle, IKEA/Skanska

CONSEQUENCES
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The life cycle of a building
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Recovery 

Energy extraction 
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Secondary function

Activity
step X

Energy 
Material
Transports

Products
Emissions 
Waste

For every activity data on input and output is needed

Sånga-Säby

Housing fair Bo01, Malmö

Life Cycle Impact Assessment

Life Cycle Inventory (LCI) results – generic and specific

Optional
Calculation of result in relation to reference – normalisation

Grouping
Weighting

Data quality analysis

ISO 14042

Selection of category indicators and characterisation

Calculation of category indicators - characterisation

Assigning of LCI results - classification

Mandatory

LCAI profile
INDICATORS
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Result interpretaion

To take decision from a number of indicators 
with different values and units is difficult

Actions to improve under-
standing of the result are: 

– Normalisation – make 
numbers relative through 
division by a reference 

– Weighting – assign weights 
according to severity of 
each aspect (indicator)

Gelsenkirchen, Germany

Basis for normalisation & weighting

BASE EXAMPLE
money willingness to pay

costs for elimination
loss of potential production

opinions panel of experts
group of stakeholders
public opinion

damages what nature can sustain
estimate damages

The Östra Torn School, Malmö

EXAMPLE
region
country
Europe
globe

Aim of normalisation:
• to get relative values
• to drop units

Aim of weighting:
to facilitate addition of indicator values
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Procedure in  EcoEffect
overview

Data on a 
building

Data on an end 
point problem

Load value on a 
building (equivalents)

Damage value for each
endpoint problem

External 
Load Index

normalisation

weight

Normalisation = 
Equivalents per user in the building
Equivalents per capita in Sweden

Weight  = (number of affected persons) x (severity per person)

Safeguard objects: human health, (natural resources & biodiversity)

Environmental Priority Strategies, EPS
Safeguard objects: human health, eco systems, natural resources, biodiversity & aesthetic values

Inventory Damage 
identification

Each emission gets a ELU value per damage
ELU = Environmental Load Unit, Euro/kg

Valuation
Willingness to pay

ELU, 
Euro

Emission, 
kg

XMortality/ Morbidity, 
kg

ELU, 
Euro/kg

Procedure



5

Procedure in Eco-indicator 99
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Extraction of 
minerals and
fossil fuel

Land-use
occupation &
transformation

Activity/emission Environmental impact

NOx

SOx

NH3

Pesticides

Heavy metals

CO2

HCFC

Nuclides (Bq)

SPM

VOC’s

PAH’s

Surplus energy for future extraction

Reg. effect on vascular plant species

Acidif/eutr (occur. of  target species)

Ecotoxicity: toxic stress (PAF)

Climate change (diseases & displac.)

Ionizing radiation (cases and type)

Carcinogenesis (cancer cases & type)

Respiratory eff. (cancer cases & type) 

Surplus energy for future extraction

Local effect on vascular plant species

Ozone layer depl. (cancer & cataract.)

Resource analysis
Land-use analysis
Fate analysis

Exposure analysis
Effect analysis

Consequences

Damage to
mineral and
fossil resources
(MJ surplus 
energy)

Damage to
ecosystem 
quality(% vasc.
plant species 
*km2*yr

Damage to
human health 
quality (Disability
Adjusted Life
Years -DALY)

Damage 
analysis

In
di

ca
to

r

Normalisation
Weighting

Concentration of minerals

Fossil fuel availabil. (per type)

Change pH and nutrient avail.

Concentr. urban, agri, nat soil

Concentr. greenhouse gases

Concentr. ozone depl. gases

Concentr. radionucleides

Concentr. in air, water & food

Concentr. SPM & VOC’s

Change in habit size

Safeguard objects: human health, natural resources & ecosystem

General LCA methods & databases
Ecobilan FR http://www.ecobalance.com/uk_contacts.php
GaBi4 DE http://www.gabi-software.com/
Sima pro NL http://www.pre.nl/simapro/default.htm
Umberto DE http://www.umberto.de/english/
EPS S http://eps.esa.chalmers.se/

Database Country Webadress
Ecoinvent CH http://www.ecoinvent.ch/
Ecobilan Fr http://www.ecobalance.com/uk_contacts.php
Franklin Associates' US http://www.fal.com/lifecycle.htm
IVAM database NL http://www.ivam.uva.nl/uk/producten/product5.htm
Spine S http://www.globalspine.com/
Athena Cd http://www.athenasmi.ca/

Method Country Web-address

Varela building, Santiago, Chile
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LCA methods for buildings
Method Land Content

Indoor 
envi. Weighting

LCA 
model Databas Web address

Beat DK LCA no
Political 
goals EDIP Own

http://www.sbi.dk/en/research/energy_and
_environment/integrating-beat-in-bsim

Bees US LCC & LCA IAQ Panel Own Own
http://www.bfrl.nist.gov/oae/software/bees.
html

EcoQuantum NL LCA no Damage
Ecoindi-
cator IWAM

http://www.ivambv.uva.nl/uk/producten/pro
duct7.htm

Envest GB LCA & LCC no Panel Own Own http://www.bre.co.uk/service.jsp?id=52

Equer FR LCA
comfort
daylight no Own

Oekoinven
tare

http://www.cenerg.ensmp.fr/english/logiciel
/indexequer.html

Legep DE LCA & LCC yes no Own Ecoinvent http://www.legep.de
LISA AU LCA no no Own Energy http://www.lisa.au.com/
EcoEffect SE LCC & LCA yes Damage EDIP Own http://www.ecoeffect.tk

LCAid/Ecotect AU LCA yes no Own Own
http://buildlca.rmit.edu.au/casestud/buxton/
BuxtonPS_LCAid_use.html

World exhibition, Hannover

Comparison of LCA results

From the PRESCO project: http://www.etn-presco.net/
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LEGEP (De)
Design, construction, quantity surveying and evaluation of existing 
buildings
Databases contains all elements of a building, costs and 
environmental impact (Ecoinvent)
Output: cost, energy, energy- and massflow and environmental 
indicators
Environmental indicators: Climate change, Acidification, Ground 
ozone, Ozone depletion, Eutrofication, Radioactivity, Primary 
energy, Renewable/not renewable

Workshop for handicapped, Lindenberg, Germany

LEGEP
General layout
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LEGEP
Display of a building material

Mass Primary energy 
renewable

Primary energy 
non-renewable

Climate change Acidification

Kg MJ

MJ

MJ Kg CO2-equiv. Kg SO2-equiv.

Overview: Plaster

LEGEP
Comparison of buildings

Solar Building Reference Building
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LEGEP
Life Cycle Cost
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ENVEST (GB)

Ecopoints are derived so that the annual 
environmental impact caused by a typical UK 
citizen creates 100 Ecopoints (includes weighting). 

Environmental result: 12 indicators or one number - ecopoint

Envest 2 allows both environmental and financial tradeoffs to be made 
explicit in the design process, allowing the client to optimise the 
concept of best value according to their own priorities 

Two versions:
Envest 2 estimator uses default environmental and financial data 
about the whole life performance of the building.
Envest 2 calculator provides default environmental data but allows the 
user to enter their own capital and lifetime financial cost information. 

BRE, Garston

ENVEST
Display of services
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ENVEST
Environmental impact of building parts

ENVEST
Life cycle cost of building parts
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ENVEST
Environmental impact profile

EcoEffect (S)

quantify environmental problems caused by 
building properties

recalculate environmental impact into 
dimensions that are comparable

become a tool for environmental design and 
managing of building estates

The aim was to:
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EcoEffect
- System Boundary

EXTERNAL  IMPACT
- emissions and depletion-

Energy use
Materials use

INTERNAL IMPACT
- health and biodiversity-

Indoor environment
Outdoor environment

Property border =
System boundary

0
Emissions Solid waste Natural resources

Radioactive waste

Eutrophication

Acidification
Ground Ozone

Global warming

EcoEffect 
Environmental load numbers
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Environmental profile
Energy and materials use
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Lindås, Gothenburg
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EcoEffect 
Ecoefficiency
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EcoEffect residential reference

EcoEffect
Environmental  related life cycle costs

no and  3 % real price increase
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EcoEffect 

Accumulated costs over 50 years

YEAR

Per user Per m2

Real cost increase 3% per year

C
O

S
T,

 k
S

E
K

No real cost increase 
Demolish

Building: Property F

Show cost:


