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HEADLINE

SUB HEADLINE
40% of energy 
consumption 

36% of CO2 emissions. 

50% of all extracted 
material

35% of the EU’s total waste



Mission critical

To meet Europe’s climate goals , both operational and embodied 

carbon (‘whole life carbon’) must be considered together and 

countries must adopt whole life carbon targets in the sector by 

2030.

Few countries are currently on track.



Carbon currently under a pricing regime

Image reproduced from the World Bank website (https://carbonpricingdashboard.worldbank.org/map_data), October 2020
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Carbon currently under a pricing regime



BuildingLife vision

By 2030, all new buildings, infrastructure and 
renovations will have at least 40% less embodied carbon
with significant upfront carbon reduction, and all new 
buildings must be net zero operational carbon. 

By 2050, new buildings, infrastructure and renovations 
will have net zero embodied carbon, and all buildings, 
including existing buildings, must be net zero 
operational carbon.



Currently the EU Energy Performance of 

Buildings Directive only considers the 

performance of buildings in Operation



….but a building has many stages in its 

lifecycle…



A1-A3 
Materials

45%
A4 

Transportation
0.77%

A5 
Construction

3%

B4-B5 
Replacement

4%

B6 Operational 
Energy

45%

C1-C4 End of 
life
2%

Carbon Emissions: New A2 rated home over 50 years - Upfront Embodied Carbon (A1 – A5) now 
constitutes 49% of lifetime emissions.

Model of a typical house



Carbon flows



The Carbon Burp



The Carbon Burp
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The problem

Currently building designers specify materials in great 
quantities but with very little access to data on the 
environmental impacts of the production processes 
involved.

122g CO2e / KM



Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting

0

1

2

3

4

5

6

1km Car 1 kg Concrete (typical) 1 brick 1kg mortar 1 block

Walls

1km Car 1 kg Concrete (typical) 1 brick 1kg mortar 1 block

Lightweight concrete block, with expanded clay aggregate, generic, 18 kg/block , 0.5x0.3x0.185 mm 
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Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting
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Carbon counting
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What else?
CLT Wall:
• Planed timber lathes;
• 200mm glasswool insulation
• Vapour barrier
• 140mm CLT panels
• 12.5mm gypsum plasterboard
• Paint

Concrete block Wall:
• 20mm render
• 100mm concrete block
• Masonry mortar
• 100mm rockwool insulation  panels
• 215mm concrete block
• Masonry mortar
• 12.5mm gypsum plasterboard
• 3mm Gypsum plaster



When do I decide?



Where do I find this information?

www.circularecology.com/embodied-carbon-footprint-database.html 

www.igbc.ie/epd-home/

www.eco-platform.org/epd-data.html



Source: Jane Anderson - constructionlca.co.uk

Growth in EPDs



Inventory X Impacts = Total

Quantities of materials and 
processes in building

Estimate of carbon intensity Carbon emissions

E.G

100 kg steel X 0.43 kg CO2e/kg = 43 kg CO2e

50 kg glass X 1.064 kg CO2e/kg = 53.2 kg CO2e

1000kWh grid electricity X 0.23 kg CO2e/kwh = 230 kg CO2e

TOTAL 326.2 kg CO2e

Simple example of LCA calculation process adapted from Carbon leadership forum practice guide 2019 (p11)

Simple carbon inventory





▪ A first step towards a Sustainable Performance of 

Buildings directive in Europe 

▪Includes Life Cycle Assessment and Life Cycle 

Costing. 

▪Piloted across Europe over the past two years

▪Intended for use in Green Public Procurement and 

regulations across Europe

▪IGBC supporting industry through Life for Level(s) 

with 8 other GBCs to mainstream the use of LCA 

and LCC over the next 3 years. 

https://susproc.jrc.ec.europa.eu/product-

bureau//product-groups/412/documents

Introducing Level(s)

https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/412/documents


Level(s) Macro-objectives

Green house gas 
emissions along a 
building’s life cycle

1

Efficient use of 
water resources3

Adaptation + 
Resilience5

Resource efficient 
+ circular material 
lifecycles

2

Healthy + comfortable 
spaces4

Optimised life cycle 
cost and value6



5.3 Increased risk     
of flood events

Level 1 
checklist 
[under development]

Level(s) Key indicators

1.1 Use stage 
energy 
performance

kilowatt hours per 
square metre per 
year  [kWh/m²/yr]

1.2 Life cycle Global  
Warming Potential  

kgCO₂ equivalents 
per square metre 
per year

Green house gas 
emissions along a 
building’s life cycle

Resource efficient 
+ circular material

Efficient use of 
water resources

Healthy + 
comfortable 
spaces

Adaptation + 
Resilience

Optimised life cycle 
cost and value

1

2

3

6

5

4

2.1 Bill of 
quantities

Unit quantities 
mass + years

2.2 Construction 
+ demolition   

waste 
+ materials

kg of waste + 
materials per m²

2.3 Design for 
adaptability 
use

Adaptability score 2.4 Design for   
deconstruction,  
reuse + recycling 

Deconstruction 
score

3.1 Use stage  
water 
consumption

m³/yr 
water per 
occupant

4.3 Lighting 
+ visual 
comfort 
use

Level 1 
check list

4.2 Time outside 
of thermal 
comfort range

% of the time out of 
range during the 
heating and cooling 
seasons

4.4 Acoustics 
+ protection 
against noise

Level 1 
checklist

4.1 Indoor air
quality

Parameters for 
ventilation, CO₂
+ humidity

Target list of pollutants: 
TVOC, formaldehyde, 
CMR, VOC, LCI ratio, 
mold, benzene, 
particulates, radon

5.1 Protection of 
occupier health  
+ thermal comfort

Projected % time out 
of range in the years 
2030 and 2050
[see also 4.2]

5.2 Increased risk  
of extreme 
weather events

Level 1 
checklist 
[under development]

6.1 Life cycle costs Euro per square 
metre [€/m²/yr]

6.2 Value creation 
+ risk exposure 
Indoor air quality

Level 1 
checklist



Level(s) Framework for reporting

Level 1 (qualitative): Conceptual design for the 

building project

Accessible entry point for the use of each 

indicator, assessments are qualitative 

Level 2 (quantitative): Detailed design and 

construction of the building

Quantifying the performance of building 

designs, common units of measurements with 

reference calculation methods are provided 

Level 3 (monitoring): As-built and in-use 

performance of the building after completion

Data collection on the real performance of the 

building project

Journey from initial concept design, 

construction and the reality of the completed 

building



Level(s) indicator 1.2 is based on the European Standard

EN15978:2011
Sustainability of construction works. Assessment of environmental performance of buildings

https://shop.standards.ie/en-ie/standards/I-S-EN-15978-2011-875896_SAIG_NSAI_NSAI_2082014/
https://julkaisut.valtioneuvosto.fi/handle/10024/161796
https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf

https://shop.standards.ie/en-ie/standards/I-S-EN-15978-2011-875896_SAIG_NSAI_NSAI_2082014/
https://julkaisut.valtioneuvosto.fi/handle/10024/161796
https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf


The modules in the 

methodology are 

based on the full life 

cycle of a building

Lifecycle of a 
building



A1- Raw materials extraction

A2- Transport to factory

Raw Materials

Extraction



A3- Manufacturing

Manufacturing

Cradle to Gate



3- Transportation

A4- Transport from 

gate to site



Construction stage

Practical 
Completion

A5 – Construction



5-

B1- Use (refrigerants)

B2- Maintenance

B3- Repair

Use Stage 



B4- Replacement

B5- Refurbishment

B6- Operational energy

use

B7- Operational water 

use 

Use Stage 



7-

C1- Deconstruction

C2- Transport 

C3- Waste processing

C4- Disposal

End of life

Cradle to Grave



D - Reuse, Recovery, 

Recycling potential

Reuse

Cradle to Cradle



Reproduced from Potrc Obrecht, Tajda & Kunič, R & Jordan, Sabina & Legat, A. (2019). Roles of the reference service life (RSL) of buildings and the RSL of building 
components in the environmental impacts of buildings. IOP Conference Series: Earth and Environmental Science. 

EN15978 Reporting Modules



Reproduced from Potrc Obrecht, Tajda & Kunič, R & Jordan, Sabina & Legat, A. (2019). Roles of the reference service life (RSL) of buildings and the RSL of building 
components in the environmental impacts of buildings. IOP Conference Series: Earth and Environmental Science. 

EN15978 Reporting Modules

= Embodied Carbon = Operational Carbon = Module D results are reported separately from the WLC



EN15978 Reporting



Product level EPD

• EN 15804 -Sustainability of construction works. 
Environmental Product Declarations. Core rules for 
the product category of construction products

+ 
Building level

• EN 15978 - Sustainability of construction works. 
Assessment of environmental performance of 
buildings. Calculation method

The Standards for building LCA



Targets

Table reproduced from the RIBA 2030 Climate Challenge. https://www.architecture.com/about/policy/climate-action/2030-climate-challenge

Target: <650 kgCO2e/m2

Scope: A1 – C4



LETI (http://www.leti.london)

Current benchmarks

Images reproduced from the LETI Embodied Carbon Primer https://www.leti.london/ecp

Target: <500 kgCO2e/m2

Scope: A1 – A5 (‘upfront’)

Includes MEP



http://materialspalette.org/palette

https://vandkunsten.com/en/news/material-pyramid

http://materialspalette.org/palette
https://vandkunsten.com/en/news/material-pyramid


https://www.igbc.ie/events/whole-
life-carbon-training/
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