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The Built Environment accounted for 22.7% of Ireland’s total 

greenhouse gas emissions in 2017

Climate Action Plan 2019







An assessment of the environmental performance of materials, 

from the raw extraction and manufacturing to the disposal and 

recycling. It is the ‘cradle-to-grave’ approach of environmental 

assessment of buildings we must take.
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Embodied Carbon

The carbon emitted during 

extraction, manufacture, 

transportation and construction 

of buildings as well as 

maintenance and end-of-life 

emissions.

Operational Carbon

The carbon emissions that 

result from the day-to-day 

use of a building through 

energy consumption 



Time periods that are broadly representative of the service life 

of different buildings types. The fixed RSP for domestic 

buildings is 60 years, which allows comparison across different 

LCA studies (Sturgis and Papakosta, 2017).



Refurbish

Time Zero with Refurbish cases 

starts at time of retrofit not at 

time of initial construction. Only 

current and future carbon 

emissions are accounted for, not 

the carbon which has already 

been emitted

New Build

Time Zero with New build 

begins with the demolition of 

an existing building and 

includes everything after 

that. 



Document which details the LCA of a product 

based on different parameters:

● Global Warming Potential (GWP)

● Ozone Depletion Potential (ODP)

● Acidification Potential (AP)

● Eutrophication Potential (EP)

Prepared by LCA Consultants or 

EPD operators such as BRE in 

accordance with EN 

15804:2012+A1:2013 (2014)



● The International EPD System Database

● IGBC EPD Database

● The EPD Registry 

A general google search of a product EPD can 

find ones not registered on these sites

LCA Modules



● Inventory of Carbon and Energy 

(ICE)

● BRE Green Guide

● Wrap Embodied Carbon 

Database

ICE

● Easily accessible

● Provided environmental 

impact in CO2eq 

● Many commonly used 

materials

● Only three LCA modules
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● 1936 timber frame house

● Energy retrofitted in 2014

● Interventions included weatherproofing 

windows and doors, insulating the pipes 

and domestic water heater and 

installation of a wood burning stove. 

● The occupants also altered their heating 

management by using temperature 

zones during heating season and 

reducing the set point temperature when 

the house was unoccupied. 

(Berg and Fugleseth, 2018)



1. Base Case 

2. Refurbishment 

3. Demolition and New build

● Refurbishment saves 295 tonnes

CO2e compared to Base Case

● New build emissions only 8% 

lower within 60 years compared 

to Refurbishment

● New Build takes ~ 52 years for 

the low operational emissions to 

outweigh the high embodied 

emissions compared to 

Refurbishment



● The type and quantity of materials used in 

energy efficiency refurbishments and new 

construction are a deciding factor in the 

overall environmental impact of projects.

● By sourcing local materials, life cycle 

emissions can be reduced

● Data on materials used in refurbishment of 

historic buildings should be strengthened

● City planning authorities should be 

educated in life cycle approaches 

● Occupier behaviour has an important role 

in energy savings of historic buildings





● 6 different typologies across 

four different climates in US

● Building reuse versus new 

construction 

● Renovated, best renovated, 

new build, best new build.

● For period of 75 years

● Four indicators: climate 

change, human health, 

ecosystem quality and resource 

depletion

(Frey et al., 2011)



Building reuse almost always yields fewer environmental impacts than new 

construction when comparing buildings of similar size and functionality.

In terms of human health and ecosystem quality, the conversion performs worse 

than new construction.



● ‘Reuse matters’

● Improve life cycle inventory 
data

● A better understanding of 
material impacts

● Quantity and type of 
materials used matter

● Balance between carbon 
and other indicators is 
required. 





● Case Study 1. Victorian 

Terrace Refurbishment

● Case Study 2. Chapel 

Conversion 

● Compared to a standard new 

build meeting 2019 building 

regulations

● Carbon emissions and 

costings compared between 

each case study and the new 

build 

(Duffy, A., Nerguti, A., et al., Forthcoming Report)



1. Base Case - no refurbishment

2. Refurbishment 

3. Demolition and New build

● The Victorian Terrace Refurbishment 

and the Chapel Conversion together 

saved 266 tonnes of carbon compared 

to the Base-case

● The demolition of the Victorian Terrace 

Refurbishment and the Chapel 

Conversion account for 4.1% and 

6.27% of the respective New-build’s 

total carbon emissions



~ 63 years

Refurbish



~13 years

Conversion



● Deep energy efficient refurbishment of 

historic buildings is necessary if they are 

required to achieve performances 

similar to new buildings

● The quantity and type of materials 

matter

● A simple to use LCA tool which is 

designed for the concept design stage is 

required 

● EPDs should become mandatory for all 

building materials

● More data on refurbishments should be 

made available. 



An LCA tool is required

● Easy to use

● Applicable to traditional & historic buildings

● Useful if not essential for concept design stage

Planning process should allow for LCA so that the most 
sustainable decision is made. For this you need:

● A suitable tool

● Suitable guidelines on sustainable historic refurbishment 

materials

● All materials used in the building and construction sector in 

Ireland must have EPDs

Embodied carbon  must be included in planning policy as well as 

operational carbon



Design for reuse.

Value of waste must be recognised. 

Tax incentives must be introduced to encourage material re-use. 

City and County Councils could provide the skills to facilitate sustainable decisions.

We need radical policies changes to enforce this



Be aware of the carbon footprint of materials 
that you use/specify

If you can’t find EPDs, request them from the 
companies. 

Donate Data

Sell sustainability 
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