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Cyclical 
nature

Fragmented 
sector

Low 
productivity

92.8% of companies employ <6 people
99.6% of companies employ <50 people

Challenges for the sector



€165 billion 
2021 - 2030

33,000 new homes 
each year 2021 - 2030

Low carbon materials
& technologies in 
construction and 

renovation 

Enterprise Ireland 
Strategy 2022-2024

Background



Vision to make Ireland a global
research & innovation leader
for sustainable construction

and built environment technology

⚫ >300 organisations nationwide

⚫ Cross-disciplinary network 

⚫ Construction & built environment 

⚫ Entire value chain

Irish Green Building Council

University of Galway

University College Dublin

University College Cork

Construct Innovate

Trinity College Dublin

TU Dublin



Construct Innovate brings together the whole value chain in construction and the built environment by driving
the transition towards a modern, sustainable sector through the active engagement of our Members and

Stakeholders in Research & Innovation.

Mission



Our Values

Collaboration | Agility of Operation | Transparency | Ethics

Construct Innovate is:
• An Industry led center for all

• An enabler of collaboration

• A facilitator & funder of world class research

• Enabling Research Programmes steered to maximise value for all members

• An effective platform for communication while providing opportunities for networking across the value chain

• Providing open source information, widely shared

• Providing opportunities for companies to go on their own research journey and break down barriers in 
adopting innovative approaches.

Value proposition



RPO Members

University College Dublin
An Coláiste Ollscoile, Baile Átha Cliath
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The interface between academia and industry in the Irish
construction & built environment ecosystem facilitating

industry’s transition through impactful research and innovation.

RPO Members
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Whole Life Carbon of Buildings





Carbon Emissions in Building Sector

Ref: WBCSD and ARUP, Net-zero buildings: Where do we stand?, World Business Council for Sustainable Development  & 
ARUP, 2021. 

Global Annual CO2 Emissions (Mt)





Life Cycle Assessment-Standards

Ref: The International Standards Organisation, Environmental management — Life cycle assessment — Principles and 

framework, Iso 14040. 2006 (2006) 1–28.



Life Cycle Assessment Standards

Ref: NSAI, I.S EN 15804:2012 Sustainability of construction works-Core rules for the product category of construction products, 

National Standards Authority of Ireland, 2013. 

 NSAI, I.S EN 15978:2011 Sustainability of construction works-Assessment of environmental performance of buildings-

Calculation method, National Standards Authority of Ireland, 2011.



Whole Lifecycle Carbon (WLC)

Source: World Green Building Council: EU Policy Whole Life Carbon 
Roadmap



Waste

Stage: A3

Stage: A1

Stage: A2

Stage: A2

Stage: A2

Stage: A2

Stage: A4

Stage: A5

Stage: A4
Stage: A3



Environmental Product Declarations (EPD) are a standardised way of providing data about 
the environmental impacts of a product through the product life cycle using EN 15804.

Environmental Impact Indicators

• Global Warming Potential (GWP)
• Acidification (AP)
• Eutrophication (EP)
• Stratospheric Ozone Depletion Potential (ODP)
• Photochemical Ozone Creation Potential (POCP)
• Abiotic depletion

https://www.igbc.ie/epd-home/




Whole Lifecycle Carbon (WLC) 
perspective on emissions



Embodied carbon of new buildings:
2/3 of WLC occur as upfront carbon spike

• Policy makers, industry and finance 
need the evidence base to drive the 
transformation of the building 
industry

• Baseline, targets and benchmarks can 
help regulators, investors and industry 
drive change in setting the right level 
of ambition, taking action and 
measuring progress
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Building Life Cycle Data



Building lifecycle emissions

Emissions have to be cut from across the entire lifecycle of buildings
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Carbon Emissions in Building Sector

Ref: WBCSD and ARUP, Net-zero buildings: Where do we stand?, World Business Council for Sustainable Development  & 
ARUP, 2021. 

 IEA, Energy Technology Perspectives 2020, International Energy Agency, 2020. 
 UN Environment and International Energy Agency, Towards a zero-emission, efficient, and resilient buildings and 

construction sector, 2017. www.globalabc.org

IEA Building Operation and Construction Emissions Estimates, 2019



EU  and Member States’ General Approach on Whole 
Lifecycle Carbon (WLC) in buildings

An incremental approach: 

1

2

First step - Requiring assessment and 
reporting

Second step – setting targets and limit values



• Sustainable Finance Taxonomy – large (>5000m2) new 
constructions are required to disclose WLC as of 
January 2022

• Energy Performance of Buildings Directive recast – 
WLC disclosure requirements from 2027 onwards

• Construction Products Regulation review – information 
r  uir   nts on th  products’  nviron  ntal footprint

Level(s) is  European Framework 
for sustainable buildings and is the 
basis on which to bring whole life 
carbon into building policy.

1 First step - Requiring assessment and reporting

Already in policy initiatives 

https://environment.ec.europa.eu/topics/circular-economy/levels_en

Spread knowledge and build market capacity
Generation of data
Soft reduction of whole life carbon

Directives & Regulations



Reference: LETI CEDG

• Already being developed by EU COM (DG ENV, 
together with DG Grow): 
• Roadmap for reduction of whole life carbon

✓Quantified targets, with milestones up to 2050

✓Embodied and operational carbon

✓Not a list of policy recommendations

➢Bringing together expertise and initiatives - inspired by 
frontrunners – engage across the EU

2 Setting targets and limit values

Benchmarking
Limit Values

Based on this methodology, 
by 1 January 2027, Member 
States will have to produce 
roadmap containing 
minimum values on the total 
WLC of all new buildings and 
set targets for new buildings 
from 2030.



WLC: Leading EU Member States

Source: 



Life Cycle Carbon – Climate 
Action Plan 2023 - Ireland



EPDs

Hegarty & Kinnane (2023)



https://www.igbc.ie/wp-content/uploads/2022/10/Building-Zero-Carbon-Ireland.pdf



Source: https://www.igbc.ie/wp-content/uploads/2022/10/Building-Zero-Carbon-Ireland.pdf



Source: https://www.igbc.ie/wp-content/uploads/2022/10/Building-Zero-Carbon-Ireland.pdf







Latest values for cement in Ireland

CEM I Portland Cement – 
GWP of 0.763kgCO2eq/kg of cement

CEM II/A-L Portland Limestone Cement – 
GWP of 0.698kgCO2eq/kg of cement

https://www.ibec.ie/connect-and-learn/industries/construction-property-and-engineering/cement-manufacturers-ireland/sustainability 

https://www.ibec.ie/connect-and-learn/industries/construction-property-and-engineering/cement-manufacturers-ireland/sustainability


Source: https://www.sustainableconcrete.org.uk/Sustainable-Concrete/Our-Strategy/Our-Roadmap-to-Beyond-Net-Zero.aspx

UK Concrete and Cement Industry 
Roadmap to Beyond Net Zero



Choice of materials and systems

Low-carbon 
construction materials

Optimise material usage

Recycled concrete paste 
back into concrete

Embedding other waste 
products into concrete

Design for manufacture, 
disassembly and reuse 

Parametric modelling,
optimisation of use of material

Circular EconomyLow-carbon materials

Inject CO2 into fresh concrete, 
where it converts to a solid 
mineral, calcium carbonate 
(CaCO3) (e.g. CarbonCure®).

Minimise waste Only use material 
where needed

Durability of materials: 
extend life





Embodied carbon and energy of world steel production

https://worldsteel.org/wp-content/uploads/Sustainability-indicators-report-2023.pdf 

https://worldsteel.org/wp-content/uploads/Sustainability-indicators-report-2023.pdf


Whole Life Carbon of Buildings



Building Life Cycle



EPBD recast and Construction Product Regulations



Climate Action Plan

The Climate 
Action Plan – 
Action 198

The Climate 
Action Plan – 
Action 198



Purpose

To create a methodology for measuring Whole Life Carbon in Irish 
buildings in line with Action 198 of the CAP. 

To discover our baseline today so we fully understand the emissions 
associat d with curr nt buildin  practic  across a buildin ’s lif cycl . 

To set targets to lower these emissions and provide tools and advice on 
how this can be done.



Why THIS methodology? 
So we can aggregate assessments to understand what typical looks like today

To do this, assessments must be done consistently – meaning the same scope (what to include), 

consistent assumptions on: 

the impact of materials (A1-3), 

transport distance and type (A4), 

on site wastage(A5), 

replacement cycles (B4), 

the grid in the future (B6), 

end of life (C1-4).

So that any two projects are comparable

Open source, no licence required, national, transparent and free to anyone



Methodology

Level(s) provides a materials scope and some 
assumptions

• This outlines everything we need to include to consistently produce results we can 
compare;

• across projects

• across companies and organisations

• across the EU

• against Green Financing objectives (the Green Deal/Taxonomy)



Methodology



Methodology

• Generic Product data 

• EPDs

• Energy data 

• Completeness 

• Consistency

Source: Level(s) indicator 1.2 – Lifecycle GWP

Physical scope of a new-build assessment:



Methodology



Methodology

It is envisaged that the final methodology will be adopted 
by the SEAI as the single method for measuring the carbon 
impact of all new and renovation projects in Ireland. 

It will drive awareness that this is now being measured, 
and what gets measured gets managed, sending a signal up 
supply chains that lower carbon products will be preferred.



Case Study Building: Student Accommodation 

• 429 bed spaces grouped in apartments of five or six 
bedrooms with shared kitchen, dining and living rooms. 

• Four distinct buildings containing 4 storeys each. 

• Total gross floor area of 12,801 m2



Embodied Carbon Results: 
Sample data sheet 



Embodied Carbon Results: 
Student accommodation
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Embodied Carbon Results: 
Student accommodation



Embodied Carbon Results: 
Sample data sheet 



Embodied Carbon Results



Example of other initiatives in Construct Innovate 



Construct Innovate Reports



Monitored Buildings

Develop methodology and tool 
for examining heating 

behaviours 

Type of Data Collected

Develop methodology and tool 
for examining heating 

behaviours 
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monitoring 
platform

Construct Innovate: Monitoring performance of buildings



Monitored Buildings

Develop methodology and tool 
for examining heating 

behaviours 

Type of Data Collected

Develop methodology and tool 
for examining heating 

behaviours 

150+ homes on 
real-time 

monitoring 
platform

Construct Innovate: Monitoring performance of buildings
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Research Programme – DHLGH projects
Project Name - Lead

Creation of standardised design details for MMC builds - open access to test data (Structure, Fire, 
Energy and Sound) to create Building Regulation-compliant standardised details for wall, floor and 
roof build-ups. → Dr Daniel McCrum
Durability of Dense Aggregate Concrete masonry units in Irish structures - Assessment of performance 
in future anticipated. → Prof. Alan  ’ onnor
A study to evaluate alternative methods of remediation of buildings damaged by defective concrete 
blocks. → Dr Myra Lydon
A study on the feasibility of indigenous test facilities to support testing of construction products and 
diagnosis of buildings affected to support standards development and compliance on-site (including 
MMC).. → Prof. Jamie Goggins & Dr Magdalena Hajdukiewicz
Ageing population and universal access – Building Regulations compliance assessment of UD Homes.
→ Dr Thomas Grey

Report into the Reuse of existing buildings (including traditional buildings). → Pat Barry

A study on the effectiveness of the Technical Guidance Document J (TGD J) provisions regarding the 
locations of flue outlets for solid fuel burning appliances and their effectiveness at preventing smoke 
particles re-entering the dwelling or neighbouring dwellings. → Dr John Gallagher



Industry Led Research Programmes

AIMday®

Academic Industry Meeting Day is
a workshop model where
’chall n   u stions’ (problems!)
from industry are discussed with
academic researchers from relevant
university disciplines.

Thematic Working groups formed by stakeholders e.g. RPOs, Industry Members,
Universities, Professional Bodies, Government Agencies, etc.

First Member - Led Working Groups

1. Sustainable Concrete and Cements

2. Modern Methods of Construction (MMC)

3. Mass Timber Construction

4. Materials & Technology Testing

5. Innovative Materials & Technology Adoption

6. Whole Lifecycle Carbon (WLC) Accounting

7. Lean Construction & Digital Tools

8. Socioeconomic analysis of sustainable construction

9. Overheating in Irish Dwellings

Research Programme – industry led



Industry Led Research Programmes

• Construct Innovate announced its very
first Seed Fund call on 2nd October
2023.

• The Seed Fund call aimed to 
promote collaborative, impactful 
projects, initiated by industry that
can support organisations in the Irish
construction sector with their
organisational and sectoral 
challenges and opportunities for 
innovation through research.

• The Seed Fund was open to Construct
Innovate members only and for
projects up to €50,000.

Research Programme – industry led



Skills and Training: Construct Innovate Webinars Series
(recordings available)

❑ Sustainability planning in construction
• Sustainability Planning (19th September 2023)
• Retrofitting Our Buildings (26th September 2023)
• Passive House Design (3rd October 2023)
• Design and Operation of Façade Systems (10th October 2023)
• Sustainable Transport (17th October 2023)
• Circular Economy (24th October 2023)
• Heritage, Culture, Communities and 

Sustainability (31st October 2023)

❑ Digital construction technologies
• Digital Adoption in the Construction Industry (7th November 

2023)
• Digital Platforms (14th November 2023)
• Artificial Intelligence, Virtual and Augmented Reality and 3D 

Scanning (21st November 2023)
• Digital Project Delivery (28th November 2023)
• Simulation for Better Performance (5th December 2023)
• Digital Buildings and Communities (12th December 2023)

❑ Modern Methods of Construction (MMC)
• Introduction to MMC (16th January 2024)
• Designing homes for MMC (23rd January 2024)
• Housing for All delivery: The perspective from light-gauge steel 

MMC manufacturers (30th January 2024)
• Design considerations for MMC (6th February 2024)
• Housing for All delivery: The perspective from timber MMC 

manufacturers (13th February 2024)
• Housing for All delivery: The perspective from concrete MMC 

manufacturers (20th February 2024)
• MMC case studies from water and wastewater industry (27th 

February 2024)
• MMC applications in schools and commercial buildings (5th Mar 24)
• MMC: offsite manufacture to onsite construction (12th March 2024)

❑ Innovation & Entrepreneurship
• Innovation in the construction sector (19th March 2024)
• Innovation & entrepreneurship as a concept (26th March 2024)
• Innovation case studies (2nd April 2024)
• Innovation strategies in the construction and built environment (9th 

April 2024)
• R&D tax incentives and credits (16th April 2024)
• Investment opportunities to allow my company to innovate (23rd 

April 2024)

https://www.youtube.com/watch?v=A7TPxps7aPE&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=A7TPxps7aPE&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=1&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=2x3FYkXi44s&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=2&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=RmWN4WYc1-Y&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=3&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=z3_WjaihUwQ&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=4&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=mBreyvgn_cI&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=5&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=CgIQjfP5iEk&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=6&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=k3O8pux6Sno&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=7&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=k3O8pux6Sno&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=7&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=GIWCOLu6ps0&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=8&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=Zmtgt2h5_qk&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=9&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=GDMY8w9QXaA&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=10&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=GDMY8w9QXaA&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=10&ab_channel=EngineersIreland
https://www.youtube.com/watch?v=ug55X6l8mrY&list=PL-RChkQsFxFnNS2LhfFvWauILa5L2XbPg&index=11&ab_channel=EngineersIreland
https://www.engineersireland.ie/Events/event/9405-Construct-Innovate-Webinar-Series-Simulation-for-better-performance
https://www.engineersireland.ie/Events/event/9406-Construct-Innovate-Webinar-Series-Digital-buildings-and-communities
https://youtu.be/JGlZLojAEqw?si=RIRaIYOH9nANlsJj
https://youtu.be/H7yA2gBEO0A?si=5bSM-fzgJaZ8XRZz
https://youtu.be/qfkrV3366xM?si=Gla8HqdtaamE8CwH
https://youtu.be/qfkrV3366xM?si=Gla8HqdtaamE8CwH
https://youtu.be/34P6Zg9KnsA?si=mTednOC0WsaX2TlQ
https://youtu.be/3hjxoeCcJ9Q?si=GRovXBkpyeVDYW4U
https://youtu.be/3hjxoeCcJ9Q?si=GRovXBkpyeVDYW4U
https://youtu.be/6XmCmo0XtPE?si=o_Ylo6xZ0rD_VABe
https://youtu.be/6XmCmo0XtPE?si=o_Ylo6xZ0rD_VABe
https://youtu.be/YBiuZo1SqdQ?si=qayOKbJp3pB5376S
https://www.engineersireland.ie/Events/event/9682
https://www.engineersireland.ie/Events/event/9683


Postgraduate Diploma

• Postgraduate Diploma in Construction Innovation

• One Year Part-time course

• Hybrid delivery

• 90% Fee funded through HCI Pillar 1

• Year 1 started September 2023

• Aims to equip participants with key knowledge and skills needed to 
develop sustainable technology solutions to the challenges facing the 
construction and built environment sector in Ireland and elsewhere

• https://www.universityofgalway.ie/courses/taught-
postgraduate-courses/construction-innovation.html

Skills and Training: Postgraduate Diploma

https://www.universityofgalway.ie/courses/taught-postgraduate-courses/construction-innovation.html
https://www.universityofgalway.ie/courses/taught-postgraduate-courses/construction-innovation.html


Graduate Development Programme

To be launched in September 2024, the
programme aims to:

• Provide current and relevant training and 
industrial experience to recent graduates thus
upskilling them to current industry market
requirements

• Link these individuals with suitable companies
with whom they can work on research projects

• Provide a new pool of industry relevant RDI
individuals that can ‘hit the ground runnin ’ in
SMEs and address the skills and absorptive
capacity gaps that are prevalent in companies

Skills and Training: Work Ready Graduate Programme



Ireland’s National Research Centre 
for Construction Technology and 
Innovation

Making Ireland a global research and innovation leader for 
sustainable construction and built environment technology

www.constructinnovate.ie 
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