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Energy Efficiency for Construction:
Circular Economy & Construction

Circular Economy & Construction | Summary

To equip the learner with the relevant
knowledgerequired to understandhow the
transition to a circular economy will affect
the constructionindustry
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Energy Efficiency for Construction:
Circular Economy & Construction

Circular Economy & Construction| Objectives

1. Outline how the move to a circular economywill changethe ecosystemand value chain
aroundthe design,construction,operation,renewaland repurposingof buildings.

2. Introducea rangeof specificactionsandtargetsto achievea transitionto circulareconomy
3. Introduce the circular impacts of the 2030 Agenda and the steps for Sustainable

DevelopmentGoals(SDGs)relevantto the built environment.
4. Identify and outline possiblecircular solutions in terms of sustainable,green,energy,water

andwastemanagementusingcasestudies
5. Outline the importanceand impact of άdesign-ƭŜŘέcircular economyinterventions across

the built environmentvaluechainincludingSDGs.
6. Explain the principles of the green building certification schemes in relation to the

constructionsupplychainandcirculareconomy
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Energy Efficiency for Construction:
Circular Economy & Construction

Circular Economy & Construction | Content

Topic 1 ςCircular Interventions

Topic 2 ςGreen Certification Schemes

Topic 3 ςSustainable Development Goals
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Energy Efficiency for Construction:
Circular Economy & Construction

1. Circular Interventions
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Energy Efficiency for Construction:
Circular Economy & Construction

ü The construction sector consumes 42 billion tonnes of
resourcesannually, making it the most material-intensive
sector.

ü Theconstructionsectoralsoproducesabout one-third of all
global waste, most of which is not recycledor reused,but
endsup in landfills.

ü Thisis a known problemfacedby actorsacrossthe industry
valuechain.

Changing one of the largest

industries in the world is no

easy feat, but change is

already happening .

Image source: Waste today

The big shift
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Energy Efficiency for Construction:
Circular Economy & Construction

ü9ǳǊƻǇŜΩǎconstructionsectorwill need to
be more ambitious in its waste
management practices if it is to fully
embracecirculareconomy.

üCircular approachesare key to increasing
the quality and quantity of recyclingand
reuse of construction and demolition
materials.

Transition to circular construction
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Energy Efficiency for Construction:
Circular Economy & Construction

For a circular economy there are 3 principles of action applicable 
to the building sector:

άAvoiding the generation of waste and pollution by designέΦ1.

άKeep products and materials in use for as long as possibleέΦ2.

άwŜƎŜƴŜǊŀǘŜ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭέ3.

Principles of circular economy
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Energy Efficiency for Construction:
Circular Economy & Construction

Thereare4 life cyclestagesin aconstructionproject.
Thefour stagesare:

1. Product Stage
2. Construction Stage
3. Use Stage
4. End-of-Life Stage

Eachstageaffectsthe environmentdifferently, anddepend
on the factorssuchas:
ü the characteristicsof the surroundings,
ü the materialsandconstructiontechniquesused,
ü the energyandwaterconsumed,
ü the wastegenerated,etc.

CE in the Construction Sector
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Circular Economy & Construction

Source: Green Growth 
Project
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Energy Efficiency for Construction:
Circular Economy & Construction

In the production stage, raw materials are extracted,
transportedandprocessedinto buildingmaterials. Thisstage
generatessignificantnegativeenvironmentalimpacts.
Many mineralsand rocks are extracted in open-pit quarries
and gravelpits, which implies,the eliminationof vegetation,
the loss of the organic matter layer of the soil and its
exposureto erosion.

Cement factory

For example, traditional cement 
manufacturing generates 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ у҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ /h2

emissions. 60% of these emissions 
are due to chemical reactions during 

the process.

Production Stage

Source: Green Growth Project
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Energy Efficiency for Construction:
Circular Economy & Construction

In the construction stage the building takes shape
and many agents are involved (public authorities,
architects,builders, etc,.).
ü This stage includes the transportation of

materials to the site, the construction and
installation process, and includes the
environmental impact caused by the
constructionof the buildingon site:
ü consumptionof a largeamountof materials
ü water and energy,
ü production of waste from discarded

materials,packaging, etc,.

Construction Stage

Source: Green Growth Project

Image source: Google images
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Energy Efficiency for Construction:
Circular Economy & Construction

The use and maintenance stage of the building is the
longest-lived stage. It includesbuilding use,maintenance,
repairandrenovation. It isassociatedwith:
ü consumptionof water
ü operationalenergy
ü emissionof pollutant gasesas a consequenceof

the consumptionof energy(from fossilfuels).
The construction of energyefficient green buildings and
the integration of local renewable energy systems,
significantlyreducesthe consumptionof non-renewable
energy. This is the case for near-zero energy buildings
(NZEB)(or net-zeroenergybuildings).

At this stage, circularstrategiessuchas repair, repurpose
and refurbishmentextendthe life of the building.

Use Stage

Source: Green Growth Project

Image source: Google images
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Energy Efficiency for Construction:
Circular Economy & Construction

End-of-life Stage

The end-of-life stage in a linear economy is the
demolition process,where materials become waste.
The possibility of reinsertion into the value chain of
materialsat the endof their usefullife dependson:

ü the type of materialsand constructionsystems
chosenin the designphase,and

ü the way in which demolition and waste
managementarecarriedout.

In this phase,the environmentalimpact is relatedto the
burningof fossil fuels from machineryand transport,as
well asemissionsrelatedto landfill disposal.

Source: Green Growth Project

Image source: Google images


