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Sustainable building: Sustainable building: 
search for an integrated method to evaluate search for an integrated method to evaluate 

the sustainability of dwelling typesthe sustainability of dwelling types
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StructureStructure

•• IntroductionIntroduction
•• Belgian projectBelgian projectBelgian projectBelgian project

–– Integrated approachIntegrated approach
–– Expected outcomesExpected outcomes

•• Revitalise of PREPARE thematic Revitalise of PREPARE thematic 
group on Sustainable Building?group on Sustainable Building?

2September 23, 2008 confidential – © 2008, VITO NV – all rights reserved



Page 2

IntroductionIntroduction
•• Construction sectorConstruction sector => high environmental => high environmental 

impactimpact
E P f l ti (EPN) i 1E P f l ti (EPN) i 1•• Energy Performance regulations (EPN) since 1 Energy Performance regulations (EPN) since 1 
january 2006january 2006
–– Limited to Limited to energy useenergy use during during use phaseuse phase
–– What about other environmental effects?What about other environmental effects?
–– What about other life phases?What about other life phases?

BATNEEC t diBATNEEC t di
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•• BATNEEC studiesBATNEEC studies
–– Limited toLimited to material levelmaterial level

•• Only Only limited changeslimited changes are noticeableare noticeable

Belgian projectBelgian project
SuFiQuaDSuFiQuaD -- SuSustainability, stainability, FiFinancial and nancial and QuaQuality lity 
evaluation of evaluation of DDwelling types welling types 

I i t i bilit f thI i t i bilit f th h i th i t ii–– Improving sustainability of the Improving sustainability of the housing sectorhousing sector in in 
BelgiumBelgium

–– Looking at building levelLooking at building level
•• Including whole lifetimeIncluding whole lifetime
•• Including different sustainability aspectsIncluding different sustainability aspects

** environmental aspects (LCA)environmental aspects (LCA)
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environmental aspects (LCA)environmental aspects (LCA)
* financial aspects (LCC)* financial aspects (LCC)
* quality aspects (MCA)* quality aspects (MCA)
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Belgian projectBelgian project

•• Belgian Science Policy programme: Belgian Science Policy programme: SSDSSD
Science for a Sustainable DevelopmentScience for a Sustainable DevelopmentScience for a Sustainable DevelopmentScience for a Sustainable Development

•• Project:Project: 2007 2007 –– 20112011

•• Project partners = Project partners = 
ASROASRO (Catholic University of Leuven)(Catholic University of Leuven)
BBRIBBRI (Belgian Building Research Institute)(Belgian Building Research Institute)
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BBRIBBRI (Belgian Building Research Institute)(Belgian Building Research Institute)
VITOVITO (Flemish Institute for Technological Research)(Flemish Institute for Technological Research)

Belgian projectBelgian project
Improve the sustainability of the building sector Improve the sustainability of the building sector 
in 2 ways:in 2 ways:

general analysis of the sectorgeneral analysis of the sector–– general analysis of the sectorgeneral analysis of the sector
=> determine responsibilities of the most important=> determine responsibilities of the most important

stakeholdersstakeholders
–– detailed analysis of representative housing typesdetailed analysis of representative housing types

=> recommendations, ordered by efficiency=> recommendations, ordered by efficiency
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Belgian projectBelgian project
Analyse the complex interaction Analyse the complex interaction betweenbetween

•• housing type housing type -- lifestyle lifestyle -- spatial characteristics spatial characteristics -- technical technical 
solutionssolutions

andand
•• financial + environmental consequencesfinancial + environmental consequences
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=> strategies for a => strategies for a sustainable developmentsustainable development ofof
different housing types in Belgiumdifferent housing types in Belgium

Belgian projectBelgian project

• Integrated environmental aspects

Wh l lif l LCALCA

Integrated approach

• Whole life cycle

• Building level:
Typology, lay-out, dimensions,
orientation, location,…

Including Financial Cost

LCALCA
element element 
methodmethod

LCCLCC
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• Including Financial Cost LCCLCC
MCAMCA• Including Quality

+ optimisation
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Environmental aspectsEnvironmental aspects
ISO 14040 and 14044ISO 14040 and 14044

–– Goal and scopeGoal and scopepp
–– Inventory analysisInventory analysis
–– Impact assessmentImpact assessment
–– EvaluationEvaluation
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Monetisation Monetisation of environmental effects = of environmental effects = 
ttranslation into ranslation into ecoeco--costscosts

Environmental aspectsEnvironmental aspects

–– What are people prepared to pay to What are people prepared to pay to 
prevent/restore a certain environmental prevent/restore a certain environmental 
impact?impact?

–– Add environmental costs to financial costsAdd environmental costs to financial costs
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€
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•• LCCLCC: total cost of building, from planning to : total cost of building, from planning to 

disposaldisposal

Financial aspectsFinancial aspects

pp

•• Initial costsInitial costs => budget restriction=> budget restriction

•• Periodic costsPeriodic costs => energy costs, replacement => energy costs, replacement 

costs, …costs, …

•• Total costTotal cost => sum of present values=> sum of present values

11September 23, 2008 confidential – © 2008, VITO NV – all rights reserved

•• Total costTotal cost => sum of present values=> sum of present values

•• Uncertainty: Uncertainty: sensitivity analysessensitivity analyses

Integration of financial and Integration of financial and 
environmental costsenvironmental costs

Initial Initial 
Financial Financial 

CostsCosts
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Integration of financial and Integration of financial and 
environmental costsenvironmental costs

Initial Initial 
Financial Financial 

CostsCosts

Periodic Periodic 
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Financial Financial 
CostsCosts

Integration of financial and Integration of financial and 
environmental costsenvironmental costs

Initial Initial 
Financial Financial 

CostsCosts

Periodic Periodic 
FinancialFinancial

Initial Initial 
Environmental Environmental 

CostsCosts
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Financial Financial 
CostsCosts
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Integration of financial and Integration of financial and 
environmental costsenvironmental costs

Initial Initial 
Financial Financial 

CostsCosts

Periodic Periodic 
FinancialFinancial

Initial Initial 
Environmental Environmental 

CostsCosts

Periodic Periodic 
EnvironmentalEnvironmental

15September 23, 2008 confidential – © 2008, VITO NV – all rights reserved

Financial Financial 
CostsCosts

Environmental Environmental 
CostsCosts

Quality evaluationQuality evaluation

Buildings = whole set of functions,Buildings = whole set of functions,
no identical “functional units”no identical “functional units”
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Quality evaluationQuality evaluation

•• Based on an existing methodBased on an existing method

•• MultiMulti criteria analysiscriteria analysis•• MultiMulti--criteria analysiscriteria analysis

–– Determination of qualitiesDetermination of qualities

–– Determination of scores (score functions)Determination of scores (score functions)

–– Determination of importance of qualities Determination of importance of qualities 
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(weighting factors)(weighting factors)

OptimisationOptimisation
•• Clarify possible conflicts between Clarify possible conflicts between decisionsdecisions

based on:based on:
Financial investment costsFinancial investment costs–– Financial investment costsFinancial investment costs

–– Total financial costs (investment costs + costsTotal financial costs (investment costs + costs--inin--
use)use)

–– Total financial costs and environmental investment Total financial costs and environmental investment 
costscosts

–– Total financial costs and total environmental costsTotal financial costs and total environmental costs
Total financial costs and total environmental costsTotal financial costs and total environmental costs
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–– Total financial costs and total environmental costs Total financial costs and total environmental costs 
+ performance evaluation+ performance evaluation
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Expected outcomesExpected outcomes

•• Conceptual model to optimize the Conceptual model to optimize the total coststotal costs
(financial and environmental during the whole (financial and environmental during the whole 
life cycle) andlife cycle) and benefitsbenefits (qualities)(qualities)life cycle) and life cycle) and benefits benefits (qualities)(qualities)

•• Operational Operational work instrumentwork instrument
translation of elaboratedtranslation of elaborated
methodologymethodology

•• Analyses of the Analyses of the sustainability of representative sustainability of representative 
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yy y py p
dwelling typesdwelling types for the Belgian contextfor the Belgian context

•• Document with Document with policy recommendationspolicy recommendations based based 
on the findings of the analyseson the findings of the analyses

PREPARE Thematic GroupPREPARE Thematic Group

•• ReRe--launch of the Sustainable Construction launch of the Sustainable Construction 
Thematic Group within Thematic Group within PREPARE PREPARE 

ff–– to discuss the application of the methodology with to discuss the application of the methodology with 
a broad range of  different stakeholders over a broad range of  different stakeholders over 
EuropeEurope

–– to learn from each other and to enhance to learn from each other and to enhance European European 
cooperation in the field of sustainable construction cooperation in the field of sustainable construction 
and buildingsand buildings
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Questions?Questions?
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