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A circular economy is about retaining the value of all products and materials for as long as possible. Ideally it
is a closed loop system, reducing non-renewable raw material input, and minimising any ‘leakage’ of materials
out of the system.

It is an approach that needs to be designed and planned for, so we can move from our current linear economy
practices to a circular economy. We can apply this circular economy approach to how we plan for, design,
construct, maintain and replace all of our buildings and infrastructure.

General circular economy construction resources

Who is this relevant
for?

All construction project stakeholders, organisations and workforces
All project types and all build phases and end of life: RIBA 0 to 7

Drivers and calls to
action

The 17 sustainable development goals (SDGs) to transform our
world, United nations

Making Things Last: a circular economy strategy for Scotland, 2016
RIBA Sustainable Outcomes Guide

SCOTLAND’S CIRCULAR ECONOMY Call to action for the
infrastructure sector

Delivery mechanisms

Extended Producer Responsibility (EPR)
Building Standards technical handbook 2017: domestic buildings

Good practice
guidance

Towards a Circular Economy, NetRegs
Practical how-to guide: Build Circular Economy Thinking into Your
Projects, UKGBC

Implementation Tools

Top Tips for Embedding Circular Economy Principles in The
Construction Industry, The Green Construction Board, 2017

Training resources

Circular Economy & the Construction Sector - City of Glasgow
College

Circular Economy in the Built Environment — Sign up to
UKGBC'’s Course Mail series for on-demand weekly emails
Circular Economy for a Sustainable Built Environment, Delft
University of Technology. Free 6 module online course

Case studies

Circular Economy UKGBC Sustainability 360 survey findings, 2017
Circularity in The Built Environment: Case Studies, Ellen MacArthur

Publications,
presentations and
media articles

Building Revolutions by David Cheshire

Cradle to Cradle. Remaking the Way, We Make Things by Michael
Braungart and William McDonough

Supporting the construction industry to achieve zero waste,
recorded PowerPoint by Clive Bowman

A circular economy approach to designing for a changing climate,
recorded PowerPoint by Clive Bowman

The circular economy concept explained - Brendon Rowen, Cradle
to Cradle Marketplace Ltd for Government Europa Quarterly, 2018
Can the circular economy in construction really work?, Raconteur
Can the circular economy make construction more sustainable?,
PCBtoday 2020

Closing the circle Circular economy: Opportunity for the welsh built

environment, CE Wales

Sustainable Construction Guidelines for Public Authorities - A

Circular Economy perspective, ACR 2019

MI-ROG - The Circular Economy And Net Zero Carbon, 2020
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https://www.un.org/development/desa/disabilities/envision2030.html
https://www.un.org/development/desa/disabilities/envision2030.html
https://www.gov.scot/publications/making-things-last-circular-economy-strategy-scotland/
https://www.architecture.com/-/media/GatherContent/Test-resources-page/Additional-Documents/RIBASustainableOutcomesGuide2019pdf.pdf
https://mcusercontent.com/9fa5533f9884aad39ffc18f0e/files/7ee5d22b-27b6-412d-97f3-5eee944bb858/SICEF_White_Paper_1_Final.pdf
https://mcusercontent.com/9fa5533f9884aad39ffc18f0e/files/7ee5d22b-27b6-412d-97f3-5eee944bb858/SICEF_White_Paper_1_Final.pdf
https://www.zerowastescotland.org.uk/our-work/extended-producer-responsibility
https://www.gov.scot/publications/building-standards-2017-domestic/0-general/01-application/
https://www.netregs.org.uk/environmental-topics/carbon-reduction-and-efficiency/towards-a-circular-economy/
https://www.ukgbc.org/sites/default/files/How%20to%20build%20circular%20economy%20thinking%20into%20your%20projects.pdf
https://www.ukgbc.org/sites/default/files/How%20to%20build%20circular%20economy%20thinking%20into%20your%20projects.pdf
https://files.persona.co/42449/CEtoptips_Clients.pdf
https://files.persona.co/42449/CEtoptips_Clients.pdf
https://www.cityofglasgowcollege.ac.uk/circular-construction
https://www.ukgbc.org/course-mail/
https://online-learning.tudelft.nl/courses/circular-economy-for-a-sustainable-built-environment/
https://www.ukgbc.org/wp-content/uploads/2018/06/UKGBC_Circular_Economy_survey-findings.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/Built-Env-Co.Project.pdf
https://www.amazon.co.uk/Building-Revolutions-Applying-Circular-Environment/dp/1859466451
https://www.amazon.co.uk/Cradle-Cradle-Remaking-Things-Patterns/dp/0099535475/ref=pd_sbs_14_1/261-4654960-1832030?_encoding=UTF8&pd_rd_i=0099535475&pd_rd_r=2e88e617-47de-4b45-ba3c-97cb8c49afc6&pd_rd_w=Cucmt&pd_rd_wg=7ad6l&pf_rd_p=2773aa8e-42c5-4dbe-bda8-5cdf226aa078&pf_rd_r=DQNPJ1RJR8Y785TTS1TD&psc=1&refRID=DQNPJ1RJR8Y785TTS1TD
https://vimeo.com/423585154
https://vimeo.com/423585531
https://www.governmenteuropa.eu/circular-economy-concept-explained/90557/
https://www.raconteur.net/business-innovation/circular-economy-construction
https://www.pbctoday.co.uk/news/planning-construction-news/circular-economy-construction/74449/
https://www.cewales.org.uk/files/4214/9372/0980/Closing_the_circle_Circular_economy_Opportunity_for_the_welsh_built_environment_Report.pdf
https://www.cewales.org.uk/files/4214/9372/0980/Closing_the_circle_Circular_economy_Opportunity_for_the_welsh_built_environment_Report.pdf
https://www.acrplus.org/images/technical-reports/2019_ACR_Sustainable_construction_guidelines_for_public_authorities.pdf
https://www.acrplus.org/images/technical-reports/2019_ACR_Sustainable_construction_guidelines_for_public_authorities.pdf
https://aecom.com/content/wp-content/uploads/2020/08/MI-ROG_white-paper-4_circular-economy_2020.pdf

Resources specific to circular economy construction principles

10 construction circular economy principles

The concept of a circular economy approach to construction can be explained through 10 principles which we
believe can be applied to all aspects of building design and placemaking activities, to deliver a wide range of
benefits. The principles are as follows and supporting resources are detailed under each principle.

e Collaboration

e Whole life value

e Health and wellbeing

e Long Life / Loose Fit

e Low carbon

e Smart construction

e Material recoverability

e Design Out Waste

e Circular products and services

e Material management

The list of resources in this document are a collection of suggested useful resources from across a wide range
of sources collated by the Zero Waste Scotland Construction Industry Support Programme.

If you would like to suggest any other useful resources that could be included in this document please contact
circularconstruction@zerowastescotland.org.uk.

The Zero Waste Scotland Construction Industry Support Programme provides 1-2-1 advice and support to
SMEs in the construction sector in Scotland to help embed circular economy principles into live projects. For
more information please access the following Zero Waste Scotland Support a Circular Construction Industry
flyers:

e Construction support service summary

e Support for circular design

e Support for sustainable procurement

e Support for construction site material and waste management

e Support for digital technology solutions

Creating the demand for Circular economy principles in
construction projects

At the end of this document there is a list of the potential benefits and reasons why a client or designer should
consider embedding each of the 10 circular economy principals into a construction project.
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mailto:circularconstruction@zerowastescotland.org.uk
https://www.zerowastescotland.org.uk/content/construction-industry-support-programme
https://zerowastescotland.org.uk/download/construction-flyer-summary-service
https://zerowastescotland.org.uk/download/construction-flyer-theme-1-circular-design
https://zerowastescotland.org.uk/download/construction-flyer-theme-2-sustainable-procurement
https://zerowastescotland.org.uk/download/construction-flyer-theme-3-site-material-management
https://zerowastescotland.org.uk/download/construction-flyer-theme-4-digital-technology

1. Collaboration

The principle
explained

To successfully embed circular economy principles throughout the
construction industry and ensure our built environment is fit for future, we
need to collaborate and align objectives right across policy levels, supply
chains and stakeholders for the whole life of projects. This means working
together to pool our expertise and experience and share our resources to
ensure opportunities are not missed to deliver best practice.

Who is this relevant
for?

All construction project stakeholders, organisations and workforces
All construction activity and project types
All build phases: RIBA 1 to 7

Drivers and calls to
action

A circular economy design approach — Clive Bowman for RIAS
Journal issue 40 page 42.

Cambridge Centre for Smart Infrastructure and Construction 2020
Annual Review calls for collaboration to address industry
challenges and build a sustainable future for post-Covid-19
recovery

Drivers and delivery
mechanisms

Vertical and horizontal policy alignment

Supply chain workshops

Stakeholder engagement

Digital communication tools e.g. BIM, Virtual Reality (VR)
Breeam and Leed v4 provide incentives to follow more integrated
design processes

Implementation Tools

Building Information Management (BIM)
Cloud based Project management software

Case studies

VR improves collaboration and saves money for Anglian Water
How a collaborative approach between Network Rail and Costain
encouraged a sustainability ‘blueprint’, Thames Link Programme

Publications and
presentations

Construction industry needs a collaborative 'evolutionary jump'
towards a circular economy, Edie 2016

Collaborative Placemaking, John Thompson & Partners

Better together: why construction needs collaboration to work
efficiently, The Guardian 2014

Collaborative construction - Achieving common goals, Balfour
Beatty 2018

Is industry-wide collaboration the key to sustainability in
construction? PCBtoday 2019

Sustainable Buildings FOR EVERYONE, EVERYWHERE, World
GBC, 2020
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https://media.rias.org.uk/files/2020/02/17/5E5F0A67-C953-26D4-69F5-7B2976068708.pdf
https://www-smartinfrastructure.eng.cam.ac.uk/news/csic-2020-annual-review-calls-collaboration-address-industry-challenges-and-build-sustainable
https://www-smartinfrastructure.eng.cam.ac.uk/news/csic-2020-annual-review-calls-collaboration-address-industry-challenges-and-build-sustainable
https://www.breeam.com/
https://www.usgbc.org/leed/v4
https://www.autodesk.com/solutions/bim
https://buildertrend.com/blog/benefits-of-cloud-based-software/
http://www.bimplus.co.uk/projects/case-study-virtual-reality-improves-collaboration-/
https://www.thameslinkprogramme.co.uk/case-study/sustainable-construction-london-bridge-station/
https://www.thameslinkprogramme.co.uk/case-study/sustainable-construction-london-bridge-station/
https://www.edie.net/news/12/UKGBC--Collaboration-needed-for-sustainable-construction-industry/
https://www.edie.net/news/12/UKGBC--Collaboration-needed-for-sustainable-construction-industry/
https://www.jtp.co.uk/cms/pdfs/Collaborative-Placemaking.pdf
https://www.theguardian.com/sustainable-business/collaboration-construction-buildings
https://www.theguardian.com/sustainable-business/collaboration-construction-buildings
https://www.balfourbeatty.com/media/317639/balfour-beatty_collaborative-construction_july-2018.pdf
https://www.pbctoday.co.uk/news/planning-construction-news/collaboration-in-construction-2/68721/
https://www.pbctoday.co.uk/news/planning-construction-news/collaboration-in-construction-2/68721/
https://worldgbc.org/sites/default/files/Sustainable%20Buildings%20for%20Everyone%2C%20Everywhere_FINAL.pdf

2. Whole Life value

The principle
explained

Upfront construction costs are only one type of cost to consider when
building. The key to sustainability and carbon reduction is taking a wider,
long-term view. The lifetime positive and negative impacts of a building on
society and on the environment, from its construction, use, maintenance
and repairs, decommissioning and disposal, need to be recognised and
accounted for.

Who is this relevant
for?

e Construction project stakeholders and decision makers

e New build, refurbishment, but particularly asset and facility
management

e All project types: residential, commercial, industrial, infrastructure

e Planning, early design phases and in use: RIBA0to 3 &7

Industry standards /
Regulations

Sustainable procurement duty, Scottish Government 2014

Drivers and calls to
action

e An ecosystem / whole-systems approach that considers Natural
Capital
Procuring for Value, Construction Leadership Council, 2018
Why governments should prioritize well-being, Nicola Sturgeon

Delivery mechanisms

e Sustainable procurement

e Placemaking — a place-based approach to planning policy, The
British Academy, 2017

e Policies and mechanisms that enable ‘climate ready’ investment
delivering long-term, lasting social, environmental and economic
benefits: Scotland’s National Performance Framework

Good practice
guidance

e Driving social value in new development: options for local
authorities, UK Green Building Council (2019)

e Building Value - A pathway to Circular Construction Finance -
January 2019

Implementation Tools

e Whole Life Cost tool - calculate your building and infrastructure
lifetime costs using Zero Waste Scotland’s whole life costing tool.

e Whole Life Appraisal Tool for the Built Environment, Scottish
Futures Trust

Training resources

e Whole Life Costing Tool training modules, ZWS

Case studies

e Procuring for Value, Construction Leadership Council

Publications and
presentations

e Zero waste Scotland NPF4 consultation response, April 2020

e Whole-life value in construction is a lot like buying a new car,
Construction News, 2019

e Sustainable Buildings FOR EVERYONE, EVERYWHERE, World
GBC, 2020

Research

e Researching whole life value methodologies for construction
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https://www.gov.scot/policies/public-sector-procurement/sustainable-procurement-duty/
https://www.ons.gov.uk/file?uri=/economy/environmentalaccounts/methodologies/principlesofnaturalcapitalaccounting/843aeae7.png
https://www.ons.gov.uk/file?uri=/economy/environmentalaccounts/methodologies/principlesofnaturalcapitalaccounting/843aeae7.png
https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2018/07/RLB-Procuring-for-Value-18-July-.pdf
https://www.youtube.com/watch?v=gJzSWacrkKo
https://energy.zerowastescotland.org.uk/sites/default/files/RES%20Construction%20Procurement%20Guidance.pdf
https://www.thebritishacademy.ac.uk/sites/default/files/Where-we-live-now-making-case-for-place-based-policy.pdf
https://nationalperformance.gov.scot/
https://www.ukgbc.org/wp-content/uploads/2019/03/UKGBC-Driving-social-value-in-new-development-Options-for-local-authorities-1.pdf
https://www.ukgbc.org/wp-content/uploads/2019/03/UKGBC-Driving-social-value-in-new-development-Options-for-local-authorities-1.pdf
https://www.circle-economy.com/insights/building-value
https://www.zerowastescotland.org.uk/construction/whole-life-costing
https://www.scottishfuturestrust.org.uk/files/publications/Whole_Life_Appraisal_Tool_For_Construction.pdf
https://www.supplychainschool.co.uk/partners/zero-waste-scotland/
https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2018/07/RLB-Procuring-for-Value-18-July-.pdf
https://zerowastescotland.org.uk/download/national-planning-framework-npf4-consultation-response-zero-waste-scotland
https://www.constructionnews.co.uk/agenda/opinion/expert/whole-life-value-in-construction-is-a-lot-like-buying-a-new-car-25-01-2019/
https://worldgbc.org/sites/default/files/Sustainable%20Buildings%20for%20Everyone%2C%20Everywhere_FINAL.pdf
http://www.arcom.ac.uk/-docs/proceedings/ar2005-1247-1255_Mootanah.pdf

The principle
explained

3. Health and wellbeing

We should be designing and maintaining all of our infrastructure, both
indoor and outdoor spaces to maximise quality of life, comfort, productivity,
mental and physical wellbeing. We need to consider of air quality,
ventilation, active and low carbon travel opportunities, flexible and
adaptable working and living spaces, quality indoor and outdoor
greenspace, public spaces and neighbourhoods, and access to healthy
food, social connectivity. A healthier population uses less resources and is
more productive.

Who is this relevant e All construction project clients, designers and specifiers
for? e New Build, refurbishment and facility management
e All project types: Residential, commercial, Industrial, infrastructure
e Planning, design phases and in use: RIBAO0to 4 & 7
Industry standards, e Building standards technical handbook 2019: domestic buildings
policies and e Building standards technical handbook 2019: non-domestic
regulations buildings
Drivers and calls to e The Real Cost of Poor Housing, Simon Nicol, BRE, 2013
action e The cost of poor housing to the NHS - Briefing Paper, BRE 2015
e Health, Wellbeing & Productivity in Offices The next chapter for
green building, WorldGBC
Delivery mechanisms e WELL certification
e BREEAM 2018
e Home Quality Mark
Good practice e Good Homes Alliance overheating tool and guidance
guidance e WELL Building Standard v2 Preconditions, 2019.
e CIBSE TM40: Health and wellbeing in building services webinar
e Applying BREEAM and The WELL Building Standard. WELL
Building (2019)
Implementation Tools e Design and detailing for toxic chemical reduction in buildings —
Sandy Halliday, SEDA
e Prescription for Healthier Building Materials: A Design and
Implementation Protocol, AIA, ARUP
Training resources e Sustainable Construction and Development — University of Bath
Case studies e Acharacle Primary School by Gaia Architects
e Inverness new-build

The Piggery by Sam Foster Architects

Publications and
presentations

Occupant Comfort and the circular economy and Circular Economy
Materials for Low Carbon, Healthy Buildings — Clive Bowman
Office buildings are key to workers' health, wellbeing and
productivity, The Guardian, 2014

Ventilation and Indoor Air Quality in New Homes, Aecom Ltd, 2019

Research

The impact of classroom design on pupils' learning, Uni of Salford
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https://www.gov.scot/publications/building-standards-technical-handbook-2019-domestic/
https://www.gov.scot/publications/building-standards-technical-handbook-2019-non-domestic/
https://www.gov.scot/publications/building-standards-technical-handbook-2019-non-domestic/
https://www.designingbuildings.co.uk/w/images/8/85/Simon_Nicol_APNHR_Quantifying_the_Cost_of_Poor_Housing_in_England_May_2013_2_col_vers_29_5_13.pdf
https://www.bre.co.uk/filelibrary/pdf/87741-Cost-of-Poor-Housing-Briefing-Paper-v3.pdf
https://www.ukgbc.org/sites/default/files/Health%2520Wellbeing%2520and%2520Productivity%2520in%2520Offices%2520-%2520The%2520next%2520chapter%2520for%2520green%2520building%2520Full%2520Report_0.pdf
https://www.ukgbc.org/sites/default/files/Health%2520Wellbeing%2520and%2520Productivity%2520in%2520Offices%2520-%2520The%2520next%2520chapter%2520for%2520green%2520building%2520Full%2520Report_0.pdf
https://www.wellcertified.com/
https://www.breeam.com/NC2018/
https://www.homequalitymark.com/
https://goodhomes.org.uk/overheating-in-new-homes
https://standard.wellcertified.com/well
https://www.youtube.com/watch?v=0En-WWlbPqs&feature=youtu.be
https://legacy.wellcertified.com/en/resources/applying-breeam-and-well-building-standard
https://www.seda.uk.net/s/Toxic-Chemical-Reduction-in-Buildings.pdf
https://www.arup.com/perspectives/publications/research/section/prescription-for-healthier-building-materials-a-design-and-implementation-protocol
https://www.arup.com/perspectives/publications/research/section/prescription-for-healthier-building-materials-a-design-and-implementation-protocol
https://www.futurelearn.com/courses/sustainable-construction-development
https://www.architectsjournal.co.uk/journals/1/files/2009/9/29/043_AJW_240909.pdf
https://asbp.org.uk/case-studies/inverness-new-build
https://www.samfosterarchitects.co.uk/The_Piggery.html
https://materials.ads.org.uk/occupant-comfort-and-the-circular-economy/
https://materials.ads.org.uk/circular-economy-materials-for-low-carbon-healthy-buildings/
https://materials.ads.org.uk/circular-economy-materials-for-low-carbon-healthy-buildings/
https://www.theguardian.com/sustainable-business/2014/sep/24/office-building-design-worker-health-wellbeing-productivity
https://www.theguardian.com/sustainable-business/2014/sep/24/office-building-design-worker-health-wellbeing-productivity
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/835208/Research_-_ventilation_and_indoor_air_quality.pdf
https://usir.salford.ac.uk/id/eprint/36129/1/1-s2.0-S0360132315000700-main.pdf

4. Long Life / Loose Fit

The principle A building’s ability to evolve and adapt through time to reflect changes in

explained fashion, use, needs and impacts such as climate change, population, digital
technology and demographics. The ‘sheering layers’ principle recognises
layers that have different life spans and designing with this principle in mind
can help a building adapt and last longer, with a minimum of ‘wasted’
resources.

Who is this relevant
for?

All construction project stakeholders, designers and decision
makers

New build, refurbishment and facility management

All project types: residential, commercial, industrial, infrastructure
Planning, design stages and in use: RIBAOto 4 & 7

Industry standards,
policies & regulations

National Planning Framework 4 ( currently in consultation)

Drivers and calls to
action

The time is right for long life, loose fit, New London Architecture
RetroFirst: Can policy change encourage more retrofitting?, AJ

Delivery mechanisms

Climate change adaptation: integrated ‘green’ and ‘blue’
infrastructure

Policies and mechanisms that enable ‘climate ready’ investment
delivering long-term, lasting social, environmental and economic
benefits: Scotland’s National Performance Framework

Good practice
guidance

Sustainable renovation guide — Chris Morgan, SEDA and The
Pebble Trust.

Designing buildings for adaptability, durability, and positive impact,
Ellen Macarthur Foundation

Training resources

How Buildings Learn - Stewart Brand - 6 of 6 - “Shearing Layers”

Case studies

Design for future climate: adapting buildings competition, CIRIA
2019 - A selection of factsheets that provide insight into the
approaches taken to consider climate change effects in the design
of real-life construction and building refurbishment projects.
Brummen Town Hall, Netherlands, Construction Manager
Magazine.

Publications and
presentations

The case for ... never demolishing another building — The
Guardian, January 2020

Operating and Maintaining buildings for maximum regenerative
performance Ellen Macarthur Foundation

Research reports and
documents
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https://www.transformingplanning.scot/national-planning-framework/
http://legacy.newlondonarchitecture.org/news/2017/september-2017/the-time-is-right-for-long-life-loose-fit
https://www.architectsjournal.co.uk/news/retrofirst-can-policy-change-encourage-more-retrofitting/10046163.article
https://ec.europa.eu/environment/nature/ecosystems/pdf/Green%20Infrastructure/GI_climate_adaptation.pdf
https://nationalperformance.gov.scot/
https://www.seda.uk.net/s/Guide-to-Domestic-Retrofit.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/2_Buildings_Designing_Mar19.pdf
https://www.youtube.com/watch?v=HTSbtM12IZw
https://www.ciria.org/Resources/Free_publications/MBE_KTN_case_studies/Design_for_future_climate.aspx
https://www.ciria.org/Resources/Free_publications/MBE_KTN_case_studies/Design_for_future_climate.aspx
http://www.constructionmanagermagazine.com/insight/circular-economy-world-keeps-turning/
https://www.theguardian.com/cities/2020/jan/13/the-case-for-never-demolishing-another-building
https://www.ellenmacarthurfoundation.org/assets/downloads/5_Buildings_Operating_Mar19.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/5_Buildings_Operating_Mar19.pdf

5. Low carbon / sequestration

The principle
explained

Design all infrastructure to facilitate both a low operation and a low
embodied carbon, low resource use society. We need to create landscapes
and built assets which sequester (draw down) carbon dioxide by using and
producing more products based on materials that we have grown rather
than mined, extracted or processed.

Who is this relevant
for?

All construction project stakeholders and decision makers,
All build types and all project types
All planning & build phases through to end of life: RIBA 0 to 7

Industry standards,
policies & regulations

Scottish Government Net Zero Carbon 2045 target
Whole life carbon assessment

Drivers and calls to
action

The Living Building Challenge 3.1- Imperative 11 Embodied
Carbon Footprint

Delivery mechanisms

Whole Life Embodied Carbon Assessment tools
Accreditation schemes e.g. BREEAM, CEEQUAL, Home Quality
Mark ONE and Passivhaus

Good practice
guidance

Whole Life Carbon Assessment for Built Environment, RICS (2017)
Embodied and whole life carbon assessment for architects, RIBA
Five key Components of Net-Zero Carbon Buildings, WGBC

Net Zero Carbon Buildings: A Framework Definition, UKGBC
Targeting Zero: embodied and whole life carbon explained, RIBA
Embodied carbon - Developing a client brief, UKGBC 2017
Delivering Low Carbon Infrastructure, UKGBC 2017

LETI Embodied Carbon Primer LETI (2019)

Cutting embodied carbon in construction projects WRAP

Implementation Tools

One Click LCA
RICS Building Carbon Database
The Carbon Smart Materials Palette

Training resources

A range of free online Construction CPD and Courses at the BRE
Academy on BREEAM

Case studies

Passivhaus standard with the MAKAR off-site n-Sip panel system

Publications and
presentations

Whole Life-Cycle Carbon Assessments guidance — London Plan
Pre-consultation draft.

Embodied carbon in construction setting the scene for Scotland,
edited by Clive Bowman, ZWS for RIAS April 2020.

Options for incorporating embodied and sequestered carbon into
the building standards framework - Report prepared by AECOM for
the Committee on Climate Change, 2019.

Research reports and
documents

UK Green Building Council
Embodied Carbon Scoping Study for Zero Waste Scotland - JH
Sustainability Ltd, March 2020.
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https://www.gov.scot/news/scotland-to-become-a-net-zero-society/
https://living-future.org/wp-content/uploads/2016/11/LivingBuildingChallenge_v3point1.pdf
https://living-future.org/wp-content/uploads/2016/11/LivingBuildingChallenge_v3point1.pdf
https://www.breeam.com/NC2018/
https://www.ceequal.com/
https://www.homequalitymark.com/
https://www.homequalitymark.com/
https://www.passivhaustrust.org.uk/
https://www.rics.org/uk/upholding-professional-standards/sector-standards/building-surveying/wholelife-
https://www.architecture.com/-/media/gathercontent/whole-life-carbon-assessment-for-architects/additional-documents/11241wholelifecarbonguidancev7pdf.pdf
https://images.app.goo.gl/FbbW3SFJoQi38Zvb6
https://www.ukgbc.org/ukgbc-work/net-zero-carbon-buildings-a-framework-definition/
https://www.ribabookshops.com/item/targeting-zero-embodied-and-whole-life-carbonexplained/86504/
https://www.ukgbc.org/wp-content/uploads/2017/09/UK-GBC-EC-Developing-Client-Brief.pdf
https://www.ukgbc.org/wp-content/uploads/2017/09/Delivering-Low-Carbon-Infrastructure.pdf
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_8ceffcbcafdb43cf8a19ab9af5073b92.pdf
https://www.wrap.org.uk/sites/files/wrap/FINAL%20PRO095-009%20Embodied%20Carbon%20Annex.pdf
https://www.oneclicklca.com/about-bionova-ltd/?utm_source=google&utm_medium=cpc&utm_campaign=UK+2019+Search&gclid=CjwKCAjwnIr1BRAWEiwA6GpwNSdiusFe2LsNKLKh2oe3Nul02lznZTK0ymkcADobL4HCnd5NBiNOABoCHHMQAvD_BwE
https://wlcarbon.rics.org/Default.aspx
https://materialspalette.org/#top
https://www.bre.ac/free-online-construction-courses
https://www.bre.ac/free-online-construction-courses
https://asbp.org.uk/awards-shortlist/geanaisean
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/planning-guidance/whole-life-cycle-carbon-assessments-guidance-pre-consultation-draft
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/planning-guidance/whole-life-cycle-carbon-assessments-guidance-pre-consultation-draft
https://zerowastescotland.org.uk/download/construction-embodied-carbon-construction-setting-scene-scotland
https://www.theccc.org.uk/publication/options-for-incorporating-embodied-and-sequestered-carbon-into-the-building-standards-framework-aecom/
https://www.theccc.org.uk/publication/options-for-incorporating-embodied-and-sequestered-carbon-into-the-building-standards-framework-aecom/
https://www.ukgbc.org/climate-change/
https://zerowastescotland.org.uk/download/construction-embodied-carbon-scoping-study

6. Smart construction

The principle Making use of digital technology, modularisation and modern methods of
explained construction to increase resource efficiency, improve quality and monitor
performance.
Who is this relevant e All construction project stakeholders, organisations and workforces
for? e All build and asset management activities
e All project types: Residential, commercial, Industrial, infrastructure
e All planning, design, build use and end of life phases: RIBA 0 to 7

Industry standards,
policies & regulations

UK BIM Framework Standards & Guidance

Drivers and calls to
action

Use of technology, database platforms and quality accreditation
schemes to support a material reuse marketplace

Delivery mechanisms

BIM and digital twins,

materials and buildings passports,

augmented and virtual reality

offsite construction & modular building

Building performance monitoring and data analysis

Good practice
guidance

Smart Construction - A Guide for Housing Clients, Construction
Leadership Council.

Implementation Tools

Building Information Modelling (BIM)

Training resources

Online BIM resources at the Construction Scotland Innovation
Centre (CS-IC)

Offsite Systems Fundamentals: Modern Methods of Construction,
SCSS

Case studies

Improved Building Information Modelling set to achieve material
savings of 15% for Carbon Dynamic.

PORTAL offers a new approach to building to meet the challenges of
the Circular Economy.

DfMA Case study

Richmond House, London — using thermal imaging to refurbish and
reduce operational energy use

Publications and
presentations

New Housing & Future Construction Skills Adapting and Modernising
for Growth, Professor Sean Smith, Chair of the Short Life Working
Group, New Housing & Future Construction Skills, May 2019.
Working Together, Transforming Construction, Manufacturing
Technology Centre.

WEF - The Future of Construction, Shaping the Future of
Construction - A Breakthrough in Mindset and Technology (2016).

Research reports and
documents

Increasing offsite housing construction in Scotland: An evidence
base to support new policy and systems, in January 2020 for
Scottish Government, SE, and the CSIC.

Research paper explores how blockchain technology can benefit the
built environment industry
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https://ukbimframework.org/standards-guidance/
https://www.cs-ic.org/media/3447/181010-clc-smart-construction-guide.pdf
https://www.cs-ic.org/innovationcentre/future-skills/bim-in-practice/bim-resources/
https://www.cs-ic.org/innovationcentre/future-skills/bim-in-practice/bim-resources/
https://learn.supplychainschool.co.uk/local/tlactionplans/resource_intro.php?id=3915&modtype=page
https://www.zerowastescotland.org.uk/case-study/improved-building-information-modelling-set-achieve-material-savings-15
https://www.zerowastescotland.org.uk/case-study/improved-building-information-modelling-set-achieve-material-savings-15
https://www.zerowastescotland.org.uk/content/portal-offers-new-approach-building-meet-challenges-circular-economy
https://www.zerowastescotland.org.uk/content/portal-offers-new-approach-building-meet-challenges-circular-economy
https://constructingexcellence.org.uk/case-study-project-integrator-kier-embraces-dfma-and-digital-at-the-253m-new-build-wellingborough-prison/
https://mcusercontent.com/9ea03bb11e3ccc82634488e2b/files/c71ea5d5-1ccc-401b-9480-88b9ce2bdd2a/Richmond_House_NV_Report_Final.pdf
https://www.gov.scot/publications/new-housing-future-construction-skills-adapting-modernising-growth/
https://www.gov.scot/publications/new-housing-future-construction-skills-adapting-modernising-growth/
https://www.cs-ic.org/media/2845/trudi-sully-mtc-working-together-transforming-construction.pdf
https://www.cs-ic.org/media/1589/wef_shaping_the_future_of_construction_report_020516.pdf
https://www.cs-ic.org/media/1589/wef_shaping_the_future_of_construction_report_020516.pdf
https://www.cs-ic.org/media/3848/offsite-project-final-report-23-01-2020.pdf
https://www.cs-ic.org/media/3848/offsite-project-final-report-23-01-2020.pdf
https://constructingexcellence.org.uk/new-constructing-exellence-bre-research-paper-explores-how-blockchain-technology-can-benefit-the-built-environment-industry/
https://constructingexcellence.org.uk/new-constructing-exellence-bre-research-paper-explores-how-blockchain-technology-can-benefit-the-built-environment-industry/

The principle
explained

7. Material recoverability

Design from the outset for deconstructability is needed for 100% material
recoverability. This requires pre-planning for end of life by designers,
clients, facility mangers and demolition contractors, and an established
infrastructure network with regulation, quality control and consumer market
that allows ‘waste’ and secondary resources to retain value and be reused.

Who is this relevant
for?

All construction project stakeholders, organisations and workforces
New build, refurbishment and facility management

All project types: residential, commercial, industrial, infrastructure
Planning, all build phases and end of life: RIBA 0 to 7

Industry standards,
policies & regulations

e EU Construction and Demolition Waste Management Protocol,
2018.
e |CE Demolition Protocol, 2008

Drivers and calls to
action

e Material supply chain resilience

Delivery mechanisms

Pre-demolition audits

Building standards

Material passports

Extended Producer Responsibility (EPR)

Good practice
guidance

e Guidelines for the waste audits before demolition and renovation
works of buildings (May 2018).

e Design for Deconstruction - SEDA Design Guides for Scotland.

e DfD: Design for Disassembly in the built environment - a guide to
closed-loop design and building, City of Seattle

Implementation Tools

e Material passports.
e EU GPP criteria for Office Building Design, Construction and

Management.
e EU GPP criteria for Road Design, Construction and Maintenance.

Training resources

Case studies

e Buildings as Material Banks (BAMB)
e Amsterdam Temporary Courthouse, Archi-Europe Group.

Publications and
presentations

e Building Glass in a Circular Economy, UKGBC October 2018
e The Oil and Gas Deconstruction for Construction Workshop Slides,
CSIC, November 2018.

Research reports and
documents

e Opportunities & barriers to the establishment of a network of
building materials reuse centres — A report for ZWS, Ricardo 2019
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https://ec.europa.eu/growth/content/eu-construction-and-demolition-waste-protocol-0_en
https://apps2.staffordshire.gov.uk/scc/TrimDocProvider/?ID=13/174
https://www.europeandemolition.org/library/guidelines-for-the-waste-audits-before-demolition-and-renovation-works-of-buildings
https://www.europeandemolition.org/library/guidelines-for-the-waste-audits-before-demolition-and-renovation-works-of-buildings
https://www.seda.uk.net/s/Design-Detailing-for-Deconstruction.pdf
https://www.lifecyclebuilding.org/docs/DfDseattle.pdf
https://www.lifecyclebuilding.org/docs/DfDseattle.pdf
https://www.bamb2020.eu/topics/materials-passports/circular/
https://ec.europa.eu/environment/gpp/pdf/swd_2016_180.pdf
https://ec.europa.eu/environment/gpp/pdf/swd_2016_180.pdf
https://ec.europa.eu/environment/gpp/pdf/toolkit/roads/EN.pdf
https://www.bamb2020.eu/
http://www.archi-europe.com/building-demountable-delft-netherlands/
https://www.ukgbc.org/ukgbc-work/building-glass-into-a-circular-economy/
https://www.cs-ic.org/media/3377/presentations-og-and-construction-workshop-09112018.pdf
https://www.zerowastescotland.org.uk/download/opportunities-and-barriers-establishment-network-building-materials-reuse-centres
https://www.zerowastescotland.org.uk/download/opportunities-and-barriers-establishment-network-building-materials-reuse-centres

The principle
explained

8. Design out waste

We need to plan, design, maintain and decommission all our built assets in
line with the waste hierarchy — avoid - reduce - reuse — recycle - energy
recovery - and lastly waste disposal to minimise the unnecessary use of
primary materials and promote efficient use of secondary materials.

Who is this relevant e All construction project stakeholders, organisations and workforces
for? e New build, refurbishment and facility management
e All project types: residential, commercial, industrial, infrastructure
e all planning, design and build phases and end of life: RIBA 0 to 7
Industry standards, e The Waste Hierarchy
policies & regulations
Drivers and calls to e RIBA Sustainable Outcomes Guide, Royal Institute of British
action Architects 2019.
Delivery mechanisms e Alternative design and construction methods
e Waste-efficient procurement- project waste reduction targets
e Digital tools to increase resource efficiencies
e Design recognising ‘layers’ and material lifespans

Good practice
guidance

Designing Out Construction Waste - A guide for project design
teams

Procuring Resource Efficient Construction Projects - Model
procurement wording for public and private sector clients and
contractors on construction projects.

Guidance to minimise plasterboard waste — FIS.

Sustainable Construction: Clients — Constructing Excellence

Implementation Tools

Waste tracking spreadsheet template — Zero Waste Scotland
Net Waste Tool

Training resources

Net Waste Tool training modules.

Case studies

Resource Efficient House a demonstration construction project
London Bridge Station, Thames Link Programme

The circular economy and the promise of glass in concrete, Ellen
McArthur Foundation.

Publications and
presentations

Circular economy guidance for construction clients: How to
practically apply circular economy principles at the project brief

stage.
Lean in construction — Implementation support — CIRIA 2016.

Research reports and
documents

Resource efficiency and climate change - Material Efficiency
Strategies for a Low-Carbon Future, Summary for Policymakers,
UN.
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https://www.gov.scot/publications/guidance-applying-waste-hierarchy/pages/3/
https://www.gov.scot/publications/guidance-applying-waste-hierarchy/pages/3/
https://www.architecture.com/-/media/GatherContent/Test-resources-page/Additional-Documents/RIBASustainableOutcomesGuide2019pdf.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Designing%20Out%20Construction%20Waste%20Guide_0.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Procuring%20resource%20efficient%20construction%20projects_0_0.pdf
https://www.british-gypsum.com/%7E/media/Files/British-Gypsum/Brochures-and-Leaflets/Corporate-brochures/Guidance%20to%20minimise%20plasterboard%20waste.pdf
https://constructingexcellence.org.uk/wp-content/uploads/2015/03/sus_clients.pdf
https://www.zerowastescotland.org.uk/reduce-waste/measure
http://nwtool.wrap.org.uk/
https://www.supplychainschool.co.uk/partners/zero-waste-scotland/
https://www.zerowastescotland.org.uk/case-study/resource-efficient-house-demonstration-construction-project
https://www.thameslinkprogramme.co.uk/case-study/designing-out-waste-london-bridge-station/
https://www.ellenmacarthurfoundation.org/case-studies/the-circular-economy-and-the-promise-of-glass-in-concrete
https://www.ukgbc.org/ukgbc-work/circular-economy-guidance-for-construction-clients-how-to-practically-apply-circular-economy-principles-at-the-project-brief-stage/
https://www.ukgbc.org/ukgbc-work/circular-economy-guidance-for-construction-clients-how-to-practically-apply-circular-economy-principles-at-the-project-brief-stage/
https://www.ukgbc.org/ukgbc-work/circular-economy-guidance-for-construction-clients-how-to-practically-apply-circular-economy-principles-at-the-project-brief-stage/
javascript:__doPostBack('ctl01$TemplateBody$WebPartManager1$gwpciLeaninconstructionphase3b$ciLeaninconstructionphase3b$FileLink','')
https://www.unenvironment.org/resources/report/resource-efficiency-and-climate-change-material-efficiency-strategies-low-carbon
https://www.unenvironment.org/resources/report/resource-efficiency-and-climate-change-material-efficiency-strategies-low-carbon

The principle
explained

9. Circular products and services

Utilisation of assets, use of renewable, recycled, pre-used or surplus built
assets, products and materials. Use of local, renewable, natural materials
that can be returned to the earth at end of life and alternative business
models to facilitate circularity such as greater servicisation.

Who is this relevant
for?

All construction project stakeholders and decision makers

New build, refurbishment and facility management

All project types: residential, commercial, industrial, infrastructure
Planning, all build phases and end of life: RIBA 0 to 7

Industry standards,
policies & regulations

Vacant & Derelict Land Register

Drivers & calls to
action

Why do we need a circular performance assessment? Clive Bowman
for RIAS Practice Notes, January 2020.

Delivery mechanisms

Circular procurement

Maximise building and infrastructure utilisation - adapt, refurbish and
reuse existing buildings & materials

Asset and stock data and maintenance coordination

Adoption of repair/reuse/lease approaches across supply chains
through alternative business models

Good practice
guidance

Reuse and Products as a Service Implementation Packs — UKGBC,
2020

Circular Business Models for The Built Environment, Arup

Implementation Tools

Material Considerations: A Library of Sustainable Building Materials -
A web and a physical resource based at The Lighthouse, Glasgow,

Training resources

Case studies

Bute Recycling Centre — Collective Architecture
Cleveland Steel Warehouse, ASBP
Park 2020, Amsterdam

Publications and
presentations

Circular Economy Implementation Packs for Reuse and Products as
a Service — UKGBC has published implementation packs on reuse
and Products as a Service to assist built environment

projects adopt circular economy principles.

The Circular Economy, Brendon Rowen, Cradle to Cradle
Marketplace Limited for Government Europa Quarterly 29

Research reports and
documents

Identification of Circular Economy Opportunities in the Scottish
Construction Sector by Dan Whittaker, Eunomia, and Mervyn Jones,
SGR, April 2017.
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https://www.gov.scot/publications/scottish-vacant-and-derelict-land-survey---site-register/
https://zerowastescotland.org.uk/download/construction-why-do-we-need-circular-performance-assessment
https://www.ukgbc.org/ukgbc-work/circular-economy-implementation-packs/
https://www.arup.com/-/media/arup/files/publications/a/8436_business-models-low-res.pdf
https://materials.ads.org.uk/
https://www.collectivearchitecture.com/projects/recycling-centre
https://asbp.org.uk/case-studies/cleveland-steel-warehouse
http://www.park2020.com/
https://www.ukgbc.org/ukgbc-work/circular-economy-implementation-packs/
https://www.ukgbc.org/ukgbc-work/circular-economy-implementation-packs/
https://www.governmenteuropa.eu/circular-economy-concept-explained/90557/
https://www.zerowastescotland.org.uk/sites/default/files/Circular%20Economy%20Opportunities%20in%20Construction%20-%20Nov2017.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Circular%20Economy%20Opportunities%20in%20Construction%20-%20Nov2017.pdf

The principle
explained

10. Material Management

Best Practice management of construction materials from specification and
ordering through to packaging, delivery, handling, storage, use and
reallocation of surpluses on site, will help minimise wastage and retain
values.

Who is this relevant
for?

e All construction project designers, specifiers, manufactures,
suppliers and installers

e New build, refurbishment and facility management

e All project types: residential, commercial, industrial, infrastructure

e all design and build phases and end of life: RIBA 2 to 7

Industry standards,
policies & regulations

e The Waste (Scotland) Regulations 2012 - targets/landfill bans

Drivers and calls to
action

e Scottish Landfill Tax (SLfT)

Delivery mechanisms

e Coordination of activities and trades through use of digital
communication tools

e Accurate quantity and timely ordering, and careful handling and
storage of materials

e Waste management cost forecasting and forward planning to
maximise surplus material values

e Handling and storage of materials to retain value

e Set standards for best practice management of deliveries, packaging
and storage

Good practice
guidance

e Maximising re-use of materials on-site guide.

e Best practice guide to improving waste management on construction
sites — Zero Waste Scotland.

e A Practical Handbook for Supervisors (Circular Construction)

e Managing packaging waste on your construction site

Implementation Tools

e Site Waste Management Planning - Track and quantify construction
waste on construction sites with Zero Waste Scotland’s free tool.

e Construction Material Exchange Post a listing for construction
materials you don’t need but don’t want to pay for disposal.

e mywasteportal.com

Training resources

e Site Waste Management Plan Tool training modules.

Case studies

e Balfour Beatty Video - What happens to construction waste?
e SCSS Video - Reducing construction waste in Scotland — Carey

Publications and
presentations

e With the right tools, we can mine cities - identifying the material
resources in 13,000 buildings in central Melbourne, Australia.
e SEPA Video - How to Manage Waste on a Construction Site

Research reports and
documents

e Saving money and raw materials by reducing waste in construction:
case studies
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https://www.legislation.gov.uk/sdsi/2012/9780111016657/contents
https://www.gov.scot/policies/taxes/landfill-tax/
https://www.zerowastescotland.org.uk/sites/default/files/Maximising%20Re-use%20of%20materials%20on-site_0.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf
https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf
http://bctgconstruct.co.uk/wp-content/uploads/2019/12/BCTG_Practical-Handbook-for-Supervisors.pdf
http://www.wrap.org.uk/sites/files/wrap/GG606_final.pdf
https://www.zerowastescotland.org.uk/construction/waste-management-plan
https://cme.resourceefficientscotland.com/
http://www.mywasteportal.com/
https://www.supplychainschool.co.uk/partners/zero-waste-scotland/
https://www.youtube.com/watch?v=GDau-oaKNwg
https://www.youtube.com/watch?v=bRL9j4idxww
https://theconversation.com/with-the-right-tools-we-can-mine-cities-87672
https://www.youtube.com/watch?v=w_8ByOwjp2U
http://www.wrap.org.uk/sites/files/wrap/GG493_final.pdf
http://www.wrap.org.uk/sites/files/wrap/GG493_final.pdf

Creating demand for Circular economy principles in
construction projects

Below is a list of the potential benefits and reasons why a client, funder or designer should be considering
embedding each and all of the 10 circular economy principals into a construction project.

“architects were able to guide the client towards particular solutions by providing multiple reasons
to support a better design” - Architect-client interactions research project - Summary of findings.

Circular Economy | Client and project benefits

Principle

Collaboration Can de-risk project pipelines, generate reliable lower-risk cash flow and create
stronger, longer lasting relationships

Creates alignment of business and delivery strategies with policy, supply chains
and stakeholders

Builds better dialogue, trust and respect between the client and the different
members of the construction team, leading to time and economic savings.

Maximises the identification of opportunities

Whole life value Reduces risks associated with potential early demolition, change of use or
building obsolescence due to varying externalities such as changes in local land
values.

Maximises the value achieved during the decades of operation, maintenance
and adaptation that follow

Provides the evidence base to inspire decision makers, and that will in turn,
support future work streams.

Increases social value of a development

llluminates cost savings that can be made over the term of the asset’s life cycle.

Health and wellbeing Contributes towards sustainability benchmarking schemes, such as BREEAM
and HQM.

Leads to improved health and wellbeing for building users through material
ingredient transparency and optimisation

In commercial buildings, this is likely to improve productivity and staff retention
and reduce sick leave, in educational buildings it can increase learning potential,
in health sector buildings it can increase recovery times.

Long Life / Loose Fit Reduce risk to external factors such as shifting planning policy, increases in land
value, changes in market demand or technological advances - retains the asset
value.

Maximise the marketing opportunity with future tenants by highlighting flexibility
of space - future proof the asset and make it flexible for future tenants’ needs,
increasing length of occupancy.

More likely to be granted planning permission due to consideration of future
adaptability of the built asset

Less disruption - the tenant can remain in place while the works happen, causing
less disruption and eliminating void periods.
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Maximising material value — should enable extraction at end of life/use with
minimal damage, facilitating reuse/repair/recycling

Low carbon / Reduces embodied carbon impact, supporting organisational, local, and national
sequestration targets

Long term operational cost and whole life carbon savings can be achieved with
design to reduce the need of repairing and replacing damaged elements from
operational wear and tear.

Low carbon design drives resource efficiency, unlocks innovation, provides
competitive advantage and commercial potential

Can assist in achieving credits in some building assessment sustainability rating
scheme

Planning authorities are beginning to acknowledge embodied carbon.

Smart construction Applied at scale, SMART construction will reduce running costs, while improving
delivered quality, performance, and durability of the built assest.

Pre-delivery inspections, factory-controlled installation conditions, traceability of
components for maintenance or later modification, and properly planned
interfaces reduce defects in the final building.

Standardised elements mean raw materials can be ordered ‘to size’ and in bulk
with minimal excess - results in less waste in manufacture and construction.

Offsite manufacture enable less material to be used, especially with structural
elements for high-rise construction and precision in factory manufacturing.

Higher and more consistent quality, more reliable performance through repeat
production - greater predictability of performance and outcomes.

Easier quantifying of repeat standardised elements and better representation in
BIM models.

Increasing the proportion of pre-manufactured components radically improves
the speed of delivery, with groundworks and construction occurring in parallel to
the major build phase and main elements built in a quality-controlled
environment.

Higher standards of indoor air quality, visual, acoustic and thermal comfort,
along with low energy use.

Materials passports or equivalents may facilitate proactive maintence leading to
cost and material savings.

Material recoverability, = Reduce disruption to local neighbourhood from construction works, e.g. noise
refurbishment & reuse  and dust, leading to better community relationships

Reduce construction traffic impacts - potential to lead to an easier planning route
Provide cost and programme savings, depending on the scope of refurbishment
Phased refurbishment could allow parts of the asset to remain in operation
Achieve BREEAM and HQM credits

Save on the cost of procuring new materials

Contribute towards reuse and recycling targets
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Reduce landfill costs and contribute towards reduced waste and diversion from
landfill targets.

Design Out Waste Minimise demolition waste and new resource depletion
Reduce waste arising from the project and associated landfill costs.
Reduce embodied carbon resulting in cost and carbon savings.
Enable BREEAM and other certification credits to be achieved.
Reduce the number of finishes, which may result in greater flexibility in use.

A disassembly and recycling guide for the asset could result in an additional
potential source of future revenue for the client.

Deliver reputational benefits, especially associated with academic / university
buildings.

Achieve faster construction times and reduced snagging / quality assurance
issues, particularly if this is achieved through offsite construction.

Circular products and Requires less time and budget in maintenance and management of services —
services guaranteed service is delivered by a specialist organisation.

Enable greater opportunities for future reuse and recycling of parts.

Reduce initial investment required for the renovation and construction of high-
performance building envelopes.

Deliver reallocation of risk from building owner to the equipment / component
supplier.

Leasing incentivises the supply chain to optimise proactive maintenance,
maximise equipment economic life, avoid unplanned downtime, monitor and
record service life data to assist in maintenance, minimise waste and avoid the
use of virgin materials.

Material management Deliver cost savings on logistics and waste management.
Ensure safer working environment for those on site.
Contribute toward reuse and recycling targets.
Contribute towards sustainability benchmark schemes.

Reduce costs and time through avoidable waste.

Sources:

Circular economy guidance for construction clients, UKGBC

Embodied carbon - Developing a client brief, UKGBC

Smart Construction - A Guide for Housing Clients, Construction Leadership Council

Sustainable Construction: Clients — Constructing Excellence

Architect-client interactions research project - Summary of findings, The Bartlett School of Construction and
Project Management
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https://www.ukgbc.org/wp-content/uploads/2019/04/Circular-Economy-Report.pdf
https://www.ukgbc.org/wp-content/uploads/2017/09/UK-GBC-EC-Developing-Client-Brief.pdf
https://www.cs-ic.org/media/3447/181010-clc-smart-construction-guide.pdf
https://constructingexcellence.org.uk/wp-content/uploads/2015/03/sus_clients.pdf
https://www.geog.ucl.ac.uk/people/academic-staff/russell-hitchings/files/ResearchSummary1.pdf

Zero Waste Scotland is a registered company in

o 01786 433930 o zerowastescotland.org.uk o @ZeroWasteScot Scotland (SC436030). Registered office: Ground Floor,
Moray House, Forthside Way, Stirling FK8 1QZ
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