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Circular Economy for Construction:
Using Building Circularity Tools

Using Building Circularity Tools | Summary

Theaimof this moduleis to providethe basic
knowledgeto understandimportanceof the
circularitytools and the introduction on how
to usethe toolsfor buildingcircularity.
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Using Building Circularity Tools | Objectives

1. Identifyandoutline the standardsfor calculatingbuildinglevelLifeCycleAssessment(LCA)
2. Introduction to the functionality of the circularity tools (LCA,LCC,Level(s)etc) for building

LifeCycleCostsandAssessments.
3. Outline how to choosematerial sources, designout waste and measurecircularity, using

casestudies.
4. Outlinehow to quantifyand comparethe impactsof your different designchoiceswith the

buildingcircularityscoresusingcasestudies.
5. Outline how to conduct a structured cost analysis, define major expenditure sources,

identify priority areas to improve the baseline design and compare impacts of design
alternatives.
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Using Building Circularity Tools | Content

Topic1ςBuildingCircularityTools(LCA& LCC)

Topic 2 ςCalculation Methodology
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1. Building Circularity Tools
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Circular Economy for Construction:
Using Building Circularity Tools

ü If you needto calculatethe environmentalimpactsof a product, a service,
or processin an accurate,reliableway,no methodologyisbetter than LCA.

üThisisdueto two mainfactors:
1. Life CycleAssessmentis a scientific methodology, and relies on cold,

harddatarather than impressions,predictions,or marketinglabels;
2. Life CycleAssessmentanalysesthe impacts over the whole existence

of the product/service/process.

LCA Data
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Using Building Circularity Tools

üWhen we talk about environmentalimpactsand emissions,we need to clarify
what exactlytheyare.

üEmissionsare substancesreleasedinto the air, water, or soil, which negatively
impact the environment, and humans as a result. They often enter the
environmentaswasteproducts.

üThemost well known emissionsare greenhousegases(GHG), which contribute
to global warming. Greenhousegases are gases that trap heat into the
atmosphere,therefore contributing to warming up the planet and raisingthe
averagetemperaturesacrossthe world.

What exactly are we calculating?
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ü In addition to greenhouse gas emissions and their warming impact on the
atmosphere,there are severalother ways in which we can evaluate the impact of
emissionson the ecosystems.

üSomeof the most commonlyusedimpact categoriesare introducedin the following
slides.

üThesecategorieshelpusto measurethe effect of somesubstancesand gaseson the
environment,andto quantify the impactof humanactionson the environment

What exactly are we calculating?
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acidification eutroficationExploitation of mineral resources Exploitation of fossilresources 

What impacts are measured?

Source: BusGoCircularProject

kgSO2 eq kgPO4-eq
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Global warming formationof photochemicalsmog Ozone depletion

kgCO2 eq kgCFC11eqkgC2H4eq

What impacts are measured?

Source: BusGoCircularProject
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Using Building Circularity Tools

ü In addition to the environmentalimpact categorieslisted in the previousslides,
thereareplentyof othersthat canbeanalysed.

üFor instance,the ENstandardsfor BuildingLife CycleAssessmentlist a total of
24environmentalimpact categories.

üAll the different emissions are translated into environmental impacts by
multiplyingthem with the characterizationfactors that convertstheir effect into
a commonunit. Forexample,in the caseof climate changeall of the emissions
are converted into COeequivalents,by comparing the warming potential of
different greenhousegasesto that of 1 kgof CO2 in the atmosphere.

How are they calculated?
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Using Building Circularity Tools

ü Therules for the Life CycleAssessmentare defined by standards. Themost important standardsfor
buildingLifeCycleAssessmentarelisted.

ü TheEuropeanCEN/ TC350standardsarehighlighted.

LCA standards

üCornerstonestandards:
Å ISO14040andISO14044ςfundamentalsfor LCA; usedin all industriesandin professionalcontext,

almostall the time
üConstructionworksspecificstandards:
Å EN 15978 ςLCA standard for construction projects (European standard, basis for all EU

regulations)
Å ISO21929-1andISO21931-1(hardlyusedLCAstandards)

üEnvironmentalProductDeclarationstandards:
Å ISO14025ςcornerstonestandardfor all kindsof EDPs
Å EN15804(EPDdata) and EN15942(EPDformat) (Europeanstandard,basisfor all EUregulations)
Å ISO21930ς(hardlyusedEPDstandard)
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Circular Economy for Construction:
Using Building Circularity Tools

ü It is important for the constructionindustry to contribute to the global effort to cut carbon
emissions.

üHowever, there are some obstacles in place, preventing a wider adoption of sustainable
practicesin the building sector: confusion and lack of knowledge on how to achievereal
sustainability,fear of increasingcosts,and lackof regulationsstating which standardsshould
be followed.

üGovernmentsand institutionsworldwide are introducingsanctions,regulationsand incentives,
directed at promoting passive/net zero buildings, sustainableinfrastructure, and a more
transparentapproachto manufacturing.

üPerforming Life Cycle Costing calculations along with Life Cycle Assessmentrepresents a
powerful opportunity to reducecostsin addition to environmentalimpacts.

LCA- obstacles and opportunities
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2. Calculation Methodology
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LCA calculation principles 

https://youtu.

be/r0ucT1K

RiO4

https://youtu.be/r0ucT1KRiO4
https://youtu.be/r0ucT1KRiO4
https://youtu.be/r0ucT1KRiO4
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Circular Economy for Construction:
Using Building Circularity Tools

üFormanyconstructionspecialistsit is important to get accessto LCAresultsin a
timely manner. TraditionalLCAcalculationscantakeup to a coupleof months.

üBuilding Life CycleAssessmentcalculationscan be automated with software
tools that allow you to import your dataandget your LCAresultsin a fraction of
the time.

üThesetools suchasOneClickLCAallow you to import your BIM/ Revit/gbXML,
or Excel file and the software will automatically map your data to a LCA
databaseand automate the calculations, givingyou a detailed report that you
can then submit for certification purposesand useto order suitablematerials
andproducts.

Tools for LCA
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Circular Economy for Construction:
Using Building Circularity Tools

LCA calculation: OneClick LCA

Demo!



N
Z

E
B

 f
o

r 
C

a
rp

e
n
te

rs
N

Z
E

B
 f

o
r 

B
ri

c
k
la

ye
rs

Circular Economy for Construction:
Using Building Circularity Tools

https://yo

utu.be/UI

JryuxFIr

Y

LCA calculation using BIM data

https://youtu.be/UIJryuxFIrY
https://youtu.be/UIJryuxFIrY
https://youtu.be/UIJryuxFIrY
https://youtu.be/UIJryuxFIrY
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ü Whilemanualmethodsof calculationsarestill defined in relevantstandardsthey
areno longerbeingusedin the productionof LCCestimates.

ü Mostexamplesof LCCarenow calculatedand presentedin computersoftware.

üThere are two categories of computer-based LCCprograms, which can be
describedasglassboxor blackboxsystems.
üA glassbox computer-basedLCCprogramis characterisedby the visibility of

the process,such that each step in the LCCprocesscan be seen by the
operator. Conversely, a black box computer-based LCC program is
characterisedby the input of dataandthe output of resultswith eachstep in
the processbeinginvisibleto the operator.

üThe most common glassbox systemsare basedon spreadsheetsand are
developed within an organisationfor their specific needs and on specific
projects. Blackbox systemsare usually propriety software bought from a
softwarecompany.

LCC calculation: methods 

Source: SCSI Guide to LCC
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LCC calculation: spreadsheet

Demo!
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LCC and BIM

ü A BuildingInformation Modelling/Management(BIM)approachto constructionprocurement
isbecomingincreasinglypopularasa collaborativesetof proceduresandassociatedprocesses
that assistdesignand construction professionsin conceiving,designing,constructingand
operatingthe built environment.

ü Although5D BIM (CostModelling) is currently beingusedby QuantitySurveyors, BIM is not
extensivelyusedin the applicationof LCCand there hasbeenlimited researchin this areato
date.

ü5D automated measurement can still be utilised in 5D application, but currently it is
recommendedto export thesequantities to MSExceland then carryout the LCCestimate.

Source: SCSI Guide to LCC
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Circular Economy for Construction:
Using Building Circularity Tools

Learn more!

The following section provides links to a number of videos,
workbooks and solutions to get started on carrying out LCC
estimates. They will allow the user to develop the building
blocksof proficiencyin LCCcalculationsandstart applyingthem
to anLCCestimate.

Theexercisesshown in these4 videos,outline a number
of scenarioswhere the calculationsdemonstratedin the
previousvideos(left) areusedin somesimpleLCCmodels.

1

2

3

4

Source: SCSI Guide to LCC

https://www.youtube.com/watch?v=vXD-KlrJVYU&feature=youtu.be
https://www.youtube.com/watch?v=CukPq_oExac
https://www.youtube.com/watch?v=ho5RhZUPznc
https://www.youtube.com/watch?v=DIa3NvvQvAE
https://www.youtube.com/watch?v=CqIngcQtZm4&feature=youtu.be
https://www.youtube.com/watch?v=nXO54VRSDOA&feature=youtu.be
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Circular Economy for Construction:
Using Building Circularity Tools

üBuildingLifeCycleCostingisoften calculatedalongsidea buildingLCA.

üSimilarly, to Building LCA,the earlier in the design processyou calculate a
buildingLCC,the more savingsyou canachieve. In both cases,you cancompare
designalternativesto find out which is better over the whole life cycleof the
building.

üLCCprovidesmetricson costsandsavingsover the wholelifetime of the building.
When paired with LCA,it can help designbuildingsthat are more sustainable
both from an environmentalandfinancialperspective.

LCA & LCC 

https://www.oneclicklca.com/building-life-cycle-costing-in-construction/
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LCC calculation: software

ü Import all your building materials and quantities
from Excel,BIM, or energy models. If you have
already calculatedyour LCA,the materials can be
usedfor LCCcalculations.

ü Operationand maintenancecostsare automatically
generatedbasedon your location.

ü Replacementsare calculatedbasedon the service
life of yourconstructionmaterials.

ü All other costscanbe addedmanually. Youcanedit
the figuresif youhaveproject specificinformation.

Softwaressuch as OneClick LCA can also be used to 
calculate LCC alongside LCA.
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LCC calculation using BIM data

https://youtu.be

/cGU3sYi_xeI

https://youtu.be/cGU3sYi_xeI
https://youtu.be/cGU3sYi_xeI
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Assessment

QUIZ!
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