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acronyms and abbreviations

GWP 		- GLOBAL WARMING POTENTIAL
LCA		- Life-cycle assessment
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Introduction
‘On 2 May 2019, the UK Committee on Climate Change recommended that the UK Parliament legislate, without delay, to reduce domestic greenhouse gas emissions to net zero by 2050. The UKCCC assessed the contribution that Wales can make to net zero in the UK under its statutory framework, and for Wales it recommends a 95% reduction in GHG emissions by 2050’ 
(Decarbonisation of Homes in Wales Advisory Group, 2019).
In order to meet this target that the Welsh government has set we will need to make substantial change to the way we work in the construction industry over the next five decades. This will need to be tackled from all angles and even within the new build housing industry many areas will need to be innovated. The addition of renewables to homes, building to increasingly strict standards, mitigating the biodiversity loss from sites will all have their challenged that will need solutions for this target to become a reality.   
As one small factor of the overall picture this report will look at the use of materials within new build housing and the alternatives available at the time of writing. 
[bookmark: _GoBack]Where possible the materials will be not require any change to the building structure and will not require specialist training of the work the force. The materials focused on will be a ‘like for like’ swap from existing materials but identified as more responsible, taking into account lower embodied C02, end of life recycling and proximity to the site. This study will likely to be the first stage of a report into future responsible building practices, alternative materials identified here may not reach the target U-values, fire ratings or planning requirements that will be targeted. 
data gathering & Methodology
The starting point for this report will be to create a list of possible material candidates which is formed from interrogation of the ‘more homes specification’ and from visits to ‘Hillview Crescent more homes’ construction site.
The key figure in this report is the C02 encapsulated in a material. This data will be used as a direct comparison between materials and will be quantified by using an EPD (environmental product declaration) this document provides the global warming potential (GWP) in kg C02 equivalent. By using this document to directly compare (EPD System, n.d.) the LCA and climate impact between products we can come to a data driven conclusion of materials that can be classed as more environmentally friendly.
Accuracy of this data must be a key factor in this report as we are relying on it heavily to differentiate between materials. EPD certificates come in three forms; Type 1, 2 and 3. Type 1 and type 2 declarations are not based on a full Life Cycle Assessment (LCA) and may not be externally verified, as a result this report will look to use type 3 declarations where possible. Type 3 declarations are both externally verified and use a full LCA. 
The creation of EPD certificates is an expensive process and has not been widely adopted by the UK construction industry. EPD’s are more common in Europe, specifically in Sweden where the initiative was started, because of this many EPS’s will be sourced from products manufactured outside the UK. This will mean that exact specified products will not be available, in this case an equal approved alternative will be used, it will also mean that the C02 figures may differ in the production process between countries. This potential difference in the C02 figure between countries of manufacture and for equal approved materials is considered acceptable for use within this report.
While the EPD gives valuable data on pollutants created the process up to and including manufacturing doesn’t take into account the transport from factory to site, because of this, where possible priority will be given to materials closest to the destination working outwards. Research for alternative materials will start locally, if none can be sourced then the research will expand outwards, to Wales, UK, EU and finally globally. 
The last factor that will be taken into account is the materials recyclability at end of life, while this is incorporated into the EPD score more emphasis and heaver weighting will be put on this factor in the decision-making. 
Other very important environmental factors that are represented in the EPD such as acidification or eutrophication potential, ozone depletion and others will not be directly taken into account in order to provide the client with a streamlined side by side comparison of materials. 


Identifying materials in the current specification as options for alternatives.
[image: ]
This table represents my first pass at materials using in the existing specification, after listing the materials from the specification I conducted a site visit to identify further items that may not be listed on the specification either from site instruction or from ‘equal approved’ materials. 
In order to reduce this list so more focus could be put on the materials with this biggest impact on C02 I made comments on possible alternatives, if the material could be swapped ‘easily’ (without need for change of structure or specialised training) and most importantly if at first glance if the material has a high GWP.
[image: ]Using this table of materials and keeping only the materials that satisfy the criteria for the report we create the following list that require further research. External materials have also been removed to focus the report purely on the dwelling and not the landscaping elements of a project. 








Research
The raw data for this project relies on obtaining environmental product declarations for materials both in use and for the proposed alternatives. 
[image: ]
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Structure

Will Result in change 

of design / Structure

Result / Note Ease of change

Options for 

alternative

Alternatives

Significant impact

 on C02

Concrete n

Ensure it meets

 same standard

y y Cemfree / Low cement y

Cement n

Ensure it meets

 same standard

y y Cemfree / Low cement y

Aggregates n

Ensure it meets

 same standard

y y Recycled y

Concrete Blocks n

Ensure it meets

 same standard

y y Cemfree / Low cement y

Bricks n y n y

Structural Timber n

Ensure it meets

 same standard

y Y - Local Locally scourced n

VCL n y n n

DPM n y y Recycled Plastic n

Upvc Windows & Doors y n y Timber frame y

Plasterboards n y y Breatherboard y

PVC Attic Hatch n y y Timber hatch y

PIR Insulation n

Increase / decrease

 in wall thickness

y y Rockwool / Earthwool y

OSB  n y n n

Posi Joist y

May change floor 

thickness

y y I Joist n

Concrete Floor Beams y

May change floor 

thickness

y y Timber y

Screed n y n y

Roofing

Concrete roof tiles n

May change 

weight of roof

y y Natural Slate / Steel y

Roofing Breathable membrane n y n n

PVC facia & Soffit n y y Timber / Metal y

PVC Rainwater goods n y y Timber / Metal y

GRP flat roof n

May change 

weight of roof

y y Rubber / Green n

Finishes

Plaster n y y Breatherplaster n

Render n y y brick slip / face brick y

Cedral Cladding n y y Timber y

PVC Cladding n y y Timber y

Paint n y y Eco paint products n

Woodstain n y y Eco Stains n

Kitchen

Laminated Worktops n y y Timber y

PVC tile edge trim n y y Metal n

Vynil Floor n y n y

Wall tiles n y n n

Bathroom

Shower Curtain n y n n

PVC tile edge trim n y y Metal n

Vynil Floor n y n y

Wall tiles n y n n

External Works

Concrete Slabs n y y Cemfree / Stone y

Acodrains n y y Gullys / Soakaways n

Rotary Lines n y n n

Timber fence n y Y - Local Locally scourced y

Timber shed (felt roof) n y Y - Local Locally scourced y

E&M

Copper Wiring n n n n

Push fit plumbing n n n y

Technologies

Battery Storage n n n n/a

MVHR n n n n/a

Ground Source Heat Pump n n n n/a

Solar PV Panels n n n n/a
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Structure Ease of change

Options for 

alternative

Significant impact

 on C02

Concrete y y y

Cement y y y

Aggregates y y y

Concrete Blocks y y y

Upvc Windows & Doors y y y

Plasterboards y y y

PVC Attic Hatch y y y

PIR Insulation y y y

Roofing

Concrete roof tiles y y y

PVC facia & Soffit y y y

PVC Rainwater goods y y y

Finishes

Render y y y

Cedral Cladding y y y

PVC Cladding y y y
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Material Carbon Longevity Maintenance Source Recyclability Notes * Reference

Old uPVC Windows 881.37kg C02 per unit* 20 Year Guarantee None UK No Goes to landfill at end of life.  *1.23 x 1.48m Double glazed unit Qualitätsverband Kunststofferzeugnisse, 2016)

NewTimber 76.7kg C02 per m2*

10 Year Guarantee**

30 Years Minimum Lifespan**

Est Every 10 years.

Clean down & Repaint

Worldwide Yes Paint or stain finish to natural wood. 

*Estimated using Swedish Svenska 

**George Barnsdale 10 year guarantee on seals, 

paint, hardware & glazing

**George Barnsdale 30 Year guarantee on Preservative

(Svenska Fönster, 2020)

Alt Aluminium 367.86kg C02 per unit* 20 Year Guarantee None UK Yes

Enviromentally damaging industrial process. 

Requres large amounts of energy.

*1.23 x 1.48m Double glazed unit

*Estimated using spanish AEA

(AEA, 2020)

Old Cedral 14.37kg C02 per m2 50 Years (Expected) None Belgium No Contains; Cement & acrylic paint (Eternit, 2019)

NewBrimstone  -4.07kg C02 per m2 30 Years Minimum Lifespan None UK Yes (Vastern Timber Ltd, 2019)

Old Concrete Tile 2.62kg C02 per m2* 30 Year Guarantee None UK As Aggregate Contains; Cement *Estimated from Irish Mannok Tiles (Mannok Rooftiles, 2019)

NewWelsh Slate 3.38kg C02 per m2* 100 Year Guarantee None UK - Wales Yes locally Sourced *Estimated using Spanish Cupra 12 (Cupa Pizarras, 2019)

Alt Steel Roof 8.94kg C02 per m2* 40 Year Guarantee None UK Yes Contains; Steel, acrylic paint and polyester *Estimated from New Zealand magnaflow roofing (Fletcher Steel, 2019)

Old Traditional Concrete* 741.67kg C02 per m3* n/a n/a UK - Wales As Aggregate Contains; Cement, dredged sand, quarried aggregate *Hanson 32/40 ready mix (Hanson, 2018)

NewCemfree Concrete 58kg C02 per m3 n/a n/a UK As Aggregate Contains; Cemfree, dredged sand, quarried aggregate (Lucid, 2021)

Alt Ecoplus Concrete* 588.67kg C02 per m3* n/a n/a UK - Wales As Aggregate

Contains; Cement (Lower Ratio), Regen (from Tata steel), 

dredged sand, quarried aggregate

*Estimated (Hanson, 2022)

Old Virgin Aggregates 5.77kg C02 per tonne n/a n/a UK As Aggregate

*Using limestone aggregate.

Highly damaging to the landscape

Firstly look to make use of local waste (Aggregate Industries UK Limited, 2018)

NewRecycled Aggregates49kg C02 per tonne* n/a n/a UK - Wales As Aggregate Can be sourced locally. *Estimate using Italian Feralpi aggregates (Feralpi Group, 2004)

Old Concrete Block 10.6kg C02 per m2 n/a n/a UK As Aggregate Contains; Cement, dredged sand, quarried aggregate (British Precast Concrete Federation, 2017)

NewGreenblock 6.61kg C02 per m2 n/a n/a UK - Wales As Aggregate Contains; Cemfree, dredged sand, quarried aggregate (CCP Building Products, 2021)

Old uPVC Rainwater 0.06kg C02 per LM 30 Years None UK No Goes to landfill at end of life.  (Teppfa, 2016)

NewZinc Rainwater 2.51kg C02 per LM 80 Years None France Yes Can be fully recycled (FDES, 2017)

Old Rubber Roof 4.99kg C02 per m2 30 Year Guarantee None UK Yes Requires crude oil in manufacture (Firestone, 2018)

NewGreen Roof

16.87kg C02 per m2* 

Will sequester C02 over life

As long as its maintained Minimum annual UK Yes

Plants will protect waterproof layer from damage

 and degredation from sunlight.

*Estimated using German ZinCo. Doesn’t include vegetation (ZinCo GmbH, 2020)

Old Mineral Render 0.45kg C02 per kg 10 Year Guarantee Clean down France No Goes to landfill at end of life.  (Sto SE & Co, 2017)

NewBrick Slips* 0.28kg C02 per kg** 20 Year Guarantee None UK As Aggregate Aesthetics are easier to maintain for longer. Can be reused.

*Used as a cladding system on cassette design

**Estimated using full brick

(The Brick Development Association, 2019)

Old Steel Lintels 4.7kg C02 per LM* n/a n/a UK Yes

Enviromentally damaging industrial process. 

Requres large amounts of energy.

*Estimate using germal structural steel (Bauforumstahl, 2013)

NewTimber Lintels  -13.29kg C02 per LM* n/a n/a UK Yes Can be sourced locally. *based on 3 average size joists.  (James Jones & Sons Ltd, 2017)

Old PIR Insulation 14.88kg C02 Per m2* n/a n/a UK No Goes to landfill at end of life.  *Kingspan TW55 100mm (Kingspan Insulation Ltd, 2021)

NewRockwool Insulation 3.67kg C02 per m2* n/a n/a UK - Wales Yes Locally sourced *Rockwool Batts 100mm (Rockwool, 2015)


