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Introduction to Circular Economy | Summary

To equip the student with the basic
knowledge required to understand the
principlesof the circulareconomyacrossthe
built environment
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Introduction to Circular Economy | Objectives

1. DefineEmbodiedCarbonandimportancefor the life cycleof the built environment
2. Identify and outline sustainabilitychallengeswithin the built environmentin the context

of circularity
3. Identify the principlesof circularityandtheir applicationto the built environment
4. Identifyandoutline issuesto maintaina circulareconomystrategytakingconsiderationof

landandmaterialsuse,biodiversity,andair, waterandsoilpollution.
5. Identify and outline circular challengeswithin the built environment,and the associated

environmentalimpacts
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Introduction to Circular Economy | Content

Topic 1 ςIntroducing Sustainability

Topic 2 ςPrinciples of circular economy

Topic 3 ςEmbodied Carbon in the built environment



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 in Construction:
Introduction to Circular Economy

1. Introducing Sustainability
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Introduction to Circular Economy

ü It is often cited that if everyonein the world consumedasmuch
as the averageIrish resident we would need three planets to
sustainourselves.

ü Is it ethically acceptableto take from nature without giving
back? Thisapproachis not compatiblewith most definitions of
sustainability.

üThe realities of climate change,population growth, resource
scarcityand fuel povertyurgeboth a transformationof business
modelsat businesslevel, and a changeof lifestyle at individual
level.

Introducing Sustainability
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A circular economy aims to change the approach from disposaland encourage the 
approach of replenishing

ά!circulareconomyis one that is restorative and regenerativeby
design, and which aims to keep products, components and
materials at their highest utility and value at all times,
distinguishingbetweentechnicaland biologicalŎȅŎƭŜǎέ

- a definition first introduced by Ellen MacArthur Foundation, a global advocate 

and leader on this topic.

Introducing Circular Economy
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üCircular approaches require an integrated
approachfrom clients(investors,developers,
property companies,house-builders, major
occupiers)to advisors(architects,engineers,
consultants), contractors and product
manufacturersto all of usasusers.

An integrated approach
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2. Principles of Circular Economy
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Circular Economy in the building industry

ü It is a wider concept beyond just waste reduction that expandsto
resources, products, materials, buildings, cities, infrastructure,
processesandprocurement.

üOverall,the goal is to retain as much value as possiblefor as long as
possible. Reuse, remanufacture, recycle, refurbish, regenerate,
restore,circulate,cooperate...basically,wastenothing.

What is it?

Considerhow we manageresources,how we make and useproducts,
andwhat we do with the materialsafterwards.
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üCircularEconomywas introducedas an alternative to a linear economy. Recent
dataabout climate changeand resourcescarcitynow point to acircularmodelas
the onlyplausibleapproach.

üTheconstructionindustryhashistoricallyfollowed an approachof extractingraw
materials,processingthem, usingthem and then disposingthem at the end of a
ōǳƛƭŘƛƴƎΩǎlifetime.

üSincethe introduction of landfill taxes,contractorshavebeenencouragedto find
alternative routes for demolition and construction waste. As the alternatives
havemostlyinvolvedrecycling,"waste" hasbegunto be seenasresource!

Circular Economy in the building industry

Why?
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Diagram of linear economy. Source: GBCE. Circular economy in building.2021

Circular economy scheme. Source: GBCE. Circular economy in building.2021
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When?

üWhenshouldcirculareconomyprinciplesbe applied?Asin mostof the principles
of sustainability, the earlier the better. True circularity involves considering
future usesin the initial designstage, which requirescooperationby everyone,
from investors to clients to manufacturers and designers.

Who?

üWhocan apply the circular economy in his/her practice? 

Basically everyone!

Circular Economy in the building industry
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Diagram: The circular economy vs. the linear economy 
approach.

Circular Economy in the building industry
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9 Rs of Circular Economy

The 9R Framework of Circular Approaches with the production chain in order of 
priority. Source: Adapted from Potting et al., (2017, p. 5) [64].

Refuse, Rethink and Reduce (R0 ςR2)

ü Eliminating waste at the design
stage. E.g. designingfor disassembly.

Reuse, Repair, Refurbish, Remanufacture, 
and Repurpose (R3 ςR7)

ü Extendingthe lifespanof materialsin
a building.E.g reuseof windows

Recycle and Recovery (R8 ςR9)

ü appliedto buildingproductslabelled
ΨǿŀǎǘŜΩby the industry, requiring
technical equipment and energy
inputs to create a new value. E.g.
recyclingconcretebycrushingit into
rubblefor roadbase.

See notes 
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üApplyingcirculareconomyprinciplesacrossthe buildingindustry is
especiallydifficult, mainlybecauseit requiresa culture of inclusion
and collaboration, opennessand transparencyacrossthe whole
supplychain.

ü It also requires changingthe way we have been taught to think
aboutownershipandresponsibility.

Challenges
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Challenges

Some challenges with applying circular economy principles across the building industry 
are:

Ç Technical: ensuringthe technicalintegrity of materialswhen reusingthem, the need
for advancedtechnologicalexpertisewhen creating & recycling,the complexityof
buildings,a lackof data about existingmaterials,and inflexiblestandardson recycled
content

Ç Structural: friction with the current business model, harmonising data and
benchmarking,lackof time andspacefor disassemblywithin standarddeconstruction
processes,lackof internalcollaboration,lackof governmentalsupport
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Ç Economical: cost of recycling, added cost of certified 
materials

Ç Legal: multiple ownership status, liability and legal issues 
associated with project risks

Ç Cultural: changing mindsets to see "waste" as"resource".

Challenges
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Opportunities

ü The built environment presents a great opportunity for circular economy 
principles to improve product life-cycle, reduce waste, increase reuse of 
materials,but also allow for the testing of new solutions, and innovation 
across design, construction and manufacturing. 

ü The European Commissionhas adopted the Circular Economy Action plan 
2020as one of the main blocks of the European Green Deal.

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Figbc.us5.list-manage.com%2Ftrack%2Fclick%3Fu%3Dec8884ccf874a5383cc84ccfb%26id%3Da60c497034%26e%3D02100f14bb&data=04%7C01%7Cbenny.mcdonagh%40lit.ie%7Cbe148d5ea70940db346a08da02c0faaf%7C61bfae99063840ac9c3a465c4059f96e%7C0%7C0%7C637825325720847225%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=6wEYqw4YGTnAkf4uJp1psdA%2Fpu4FAT6WragSFAJbsQE%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Figbc.us5.list-manage.com%2Ftrack%2Fclick%3Fu%3Dec8884ccf874a5383cc84ccfb%26id%3Da60c497034%26e%3D02100f14bb&data=04%7C01%7Cbenny.mcdonagh%40lit.ie%7Cbe148d5ea70940db346a08da02c0faaf%7C61bfae99063840ac9c3a465c4059f96e%7C0%7C0%7C637825325720847225%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=6wEYqw4YGTnAkf4uJp1psdA%2Fpu4FAT6WragSFAJbsQE%3D&reserved=0
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Opportunities

Ç Technical: inspiring innovation, creating market disruptors, encouraging
collaboration

Ç Economic: deliveringgreateroperationalefficiencies,savingcostsof somenew
materials,commercialopportunitiesfrom circulareconomybasedproductsand
services,competitive advantage, enhancedassetvalue

Ç Social: supporting social value creation, demonstrating leadership in waste
reduction

Some opportunities with applying circular economy principles across the 
building industry are:
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Å A circular approachto the built environment transcendssimple resource
efficiencyandwastereduction.

Å It includechangesin entire businessmodelsandwaysof thinkinganddoing.
Assuch,it presentschallengesspanningfrom the technicalto the cultural.

Å However,many of these challengescan be re-framed as opportunities for
collaborationandinnovation.

Conclusion
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Check out the
suite of 8 videos
explaining
circular economy
here

Learn more!

Video- closing 
the loop 
https://youtu.be
/6g0AYbEoOGk

https://www.weforum.org/agenda/2016/04/8-videos-that-explain-the-circular-economy/
https://youtu.be/6g0AYbEoOGk
https://youtu.be/6g0AYbEoOGk
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3. Embodied Carbon in the built environment
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ü When reusinga product or a building,you are alsosaving
on embodiedcarbon.

ü Thisis the carbondioxideemitted duringthe manufacture,
transport and construction of new building materials,
togetherwith endof life emissions.

ü Our carbon footprint has a negative impact on the
environment in multiple ways: It is the main cause of
human-inducedclimatechange,it contributesto urbanair
pollution, it leadsto toxic acid rain, it addsto coastaland
oceanacidification,and it worsensthe melting of glaciers
andpolarice.

Embodied Carbon
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What is Embodied Carbon?

üUpfront embodiedcarbonrefersto the emissionsassociatedwith all the
activitiesof:

1. procuring,mining,harvestingraw materials,
2. transformingthesematerialsinto constructionproducts,
3. transporting them to site and incorporatingthem into a building,

and
4. maintaining,replacingand removing and disposingat the end of

their life.
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