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acronyms and abbreviations

GWP 		- GLOBAL WARMING POTENTIAL
LCA		- Life-cycle assessment

Work based project. ACBA5009		Mark Robinson

1

Introduction

The basis for this report is to follow guidance from the welsh government and apply it to the aims and objectives of Swansea Council. 
‘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).
‘Swansea Council is committed to building 1,000 new homes in a decade’
(Swansea Council, 2022)
In order to meet this target set by the Welsh government we will need to make substantial changes within the construction industry over the next five decades and while change will need to be made in all sectors, disciplines and facets of the construction industry this report will focus in detail on one factor.
The commitment of Swansea Council to build such a large number of homes is fantastic for industry, it will increase and secure jobs, benefit local business and invest in skill development but it will need to be done correctly to adhere to the decarbonisation initiative set out by Welsh Government. This is not an isolated issue related to Swansea Council however, the new build housing industry as a whole will need to be innovated in many areas over the coming decades. Adding renewable energy and storage to homes, improving thermal values and improving ventilation will all be key driving factors but we just also ensure that in this process we also use sustainable materials and leave with a net improvement to biodiversity. All this must be done while adhering to increasingly strict building standards and planning requirements.
A large amount of work is required to address all these innovations to the industry. This report will focus on only one factor, this report will look at the use of materials within new build housing and the sustainable alternatives available at the time of writing. 
Where possible the materials will be chosen so as to not require any change to the building structure and will not require specialist training of the work force. The materials listed will be a ‘like for like’ swap from existing materials but identified as more sustainable, 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 larger report into future responsible building practices, alternative materials identified here may not reach the target U-values, fire ratings or planning requirements but will focus entirely on their sustainability.


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. 

Understanding GWP
GWP (Global Warming Potential) in Kg C02 Equivalent will be a defining factor in the analysis of materials, within each EPD this figure is broken down into various stages of the materials lifespan. Not all EPD’s include all stages depending on its type but it will be important to understand what’s being included to come to a final GWP figure. I will use the example of a heat treated timber cladding to illustrate the stages.
· Product stage - Raw material supply, transport & manufacturing.
Carbon sequestered and produced in the process of producing, transporting and manufacturing the raw materials to the final product. In the example of timber cladding this would be the fuel used to harvest suitable trees and transport them to the site of manufacturing. The manufacturing will account for the machining and treatment of the timber cladding including all energy used in this process. 
The figure for GWP in the product stage favours natural, less processed materials with lower overall figures, it also takes into account sustainably sourced energy in the supply chain.

· Construction process stage - Transport from the gate to the site & assembly
Fuel costs and type of assembly will mean that lighter materials that can be easily installed will result in lower GWP figures.
 
· Use stage – Use, maintenance, repair, replacement, refurbishment & operational energy / water use
Once installed these are the factors that will need to be accounted for to maintain the system. Timber cladding can be easily repaired and replaced. Standard timber cladding may require repeated treatment with preservative so would have higher figures, heat treated cladding does not and as a result has an overall low use GWP.

· End of life stage - De-construction demolition, transport, waste processing & disposal
Cost of demolition, transporting the weight of materials and processing them. Timber here has an advantage as it’s a natural material that can be reused in a number of ways or can be left to degrade. As the Heat treated timber has not been chemically treated then its easier to dispose of.

· Benefits and loads beyond the system boundaries - Reuse, Recovery & Recycling potential
If the product can be reused in some way then this information is captured here. Timber as stated above can be-reused in a number of ways, it can be used as biofuel or made into garden chippings etc.


Research stage 1
Identifying materials in the current specification as options for alternatives.

After thoroughly reading through the existing house specification and after a site visit to a new built housing project that is under construction I generated a list of materials that are currently in use. This table in Figure 1 shows my initial material analysis. Figure 1

In addition to the material I added columns that would allow me to more easily narrow down my list of candidates.
· Will result in change of design / structure.
To quickly omit materials that wouldn’t be a ‘like for like’ swap.

· Note (on above)
A quick reference to factors that would need to be kept in mind when swapping out materials.

· Ease of change
Was this change viable for those on site. Would it result in a specialist contractor for fitting.

· Options for alternative
Is this material an option for research into sustainable alternatives

· Alternatives
Initial thoughts for alternatives.

· Significant impact on C02
Is the material worth swapping or is its C02 impact negligible.
In order to condense this list I filtered in excel to keep only columns containing ‘y’, I also removed any external works to focus the report further and only take into account the dwelling and not the landscaping elements of the build. 
By using this method the potential list of materials had been narrowed down to 14 candidates that I could focus my research on in order to discover their existing C02 impact and then to begin to look for sustainable alternatives. See Figure 2 for list of materials.Figure 2



Research stage 2
Defining relevent factors of consideration

The raw data for this project relies on obtaining environmental product declarations for materials both in use and for the proposed alternatives. In order to ensure the information was accurate and up to date I relied on digital means for obtaining information, I used manufacturers websites and contacted area representatives for all existing materials. 
Some materials such as the uPVC windows supplied by ‘Solar Windows’ or the concrete roof tiles manufactured by ‘Marley’ didn’t have environmental product declarations so alternative equal EPD’s were found from different manufacturers for the same type of product. In addition to this some generic building materials such as steel and timber had no specific manufacturers so a generic EPD was found for the material.
Once this was complete I had an information pack on each product or an alternative product that I had listed in Figure 2.

Before proceeding I discussed with colleagues and management the important factors that should be considered in sustainability and also for the life cycle analysis of the building, the following list was used.
· Carbon impact
Embodied carbon represented in GWP (Global Warming Potential) the figure was calculated from the cumulative total of all aspects captured in the EPD. 

· Material Longevity
How long is the material expected to last before it needs to be replaced? Increasing the lifespans of materials should be a key factor.

· Maintenance schedule
Lowering maintenance costs is a large initiative that we are currently working towards and in almost all cases has short term gains but creates long term issues. Materials such as PVC and EPS are overused creating disposal problems in the future. The changes to more sustainable materials will almost certainly mean that there are increased maintenance routines and this should be accounted for at the outset.

· Material source
Sourcing locally to reduce transport costs and to increase industry in the local area.

· End of life recyclability
Take a long term view of the project and look to see what are the impacts at the end of life. Can materials be reused, recycled or will they contribute to future landfill?

· Allow for further relevant information to be shown and accounted for.
As much of the information will be nuanced I can put any further relevant information here.

Once I had a table of headings for the factors above it was a case of going through each material pack I created and inputting all information. If information was missing or not easily available then I contacted company representatives or manufacturers to get this.

Research stage 3
Sustainable alternatives

Taking each existing material and looking for alternatives was the next stage of the research. Using internet search engines and colleagues was my starting point for the research, from here more in depth research was done by contacting companies. As with the existing materials I created packs of information for each that was to be considered. 
Figure 3 represents an initial pass at researching possible materials. Not all information is verified with manufacturers and it does not include GWP figures. Figure 3


After discussion of the materials featured in figure 3 with colleagues we narrowed down the list to a maximum of two alternative material options for each category. Where possible one option was offered as an alternative to limit the amount of information provided to the client. Using this information the table in figure 4 was created.
Figure 4

Personal Reflection

In a recent meeting with my colleagues and line manager we had a discussion on the future of house building within the council including their design and materials. With the university assignment being issued I decided this would best suit the research, it would include a personal passion, an area that needed research and of course checking off another assignment. 
I had to reign back the scope as set parameters in order to focus research and not meander off the initial brief into interesting new materials that would not be relevant. I also had to keep in mind timescales and workload, this worked out favourably as material research is rather open ended and has no real end or completion as the industry is consistently evolving. Drawing a line under the research at a point and moving forward had its benefits in terms of bringing the project to completion. Since the research phase I have since discovered further materials and manufacturers that could be considered in the report, some potentially better than my ‘chosen list’ of alternatives. So even though my research which I considered extensive at the time has become outdated and not as exhaustive as I had thought.
Before starting the report I had unsubstantiated predictions about what the research would show, one of which was in terms of cost, this was not included in the report data but I tracked costs where I could just as a curiosity. My preconception was that sustainable materials would be a premium and would result in not just an additional cost at build stage but additional ongoing maintenance costs. Mass produced materials with a high demand that are made in countries with lower/no minimum wage, lower H&S and cheap raw materials will be cheaper than locally sourced, higher quality, low demand products. The second part of my concern was higher maintenance costs, as the materials will likely need painting, staining or oiling in order to prolong their longevity. Both these predictions turned out to be true which makes change harder to implement. The culture around material specification needs to take into account more factors than just initial cost.
A standout example of sustainable materials having increased cost was with Welsh slate, I discovered its cheaper to get slate shipped from Europe than to get it from within Wales. 
Feedback from the research has been positive, it has been used as part of a report called ‘Swansea More Homes Standard - Critical Analysis’ that set out revised layouts / sizes of homes, alternative proposed wall structure and the material choices. During the creation of this report a phased approach was agreed upon so that the client and contractor could get used to the changes in stages. Material choices will be adopted gradually with zinc rainwater goods and timber cladding being trailed first in new build homes in West Cross in 2022. 
I think annual revision of the material table would be best practice so I will discuss this with my line manager and put in place a plan for the future. 


CONCLUSION AND CLOSING THOUGHTS

The report highlighted that change to alternate more sustainable materials will result in large overall savings in GWP for individual houses, whole schemes and house building initiatives. It shows that the range of materials to choose from is extremely large and varied but it also shows that choosing sustainable materials is a complex issue. There are so many factors that could be taken into account in order to quantify a sustainable material that using one factor such as GWP in order to simplify the results takes away from the accuracy of the findings.
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Concrete n
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 same standard

y y Cemfree / Low cement y

Cement n

Ensure it meets
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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 y 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


image2.emf
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 y 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


image3.emf
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


image4.emf
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


image5.emf
Current Material Alternative Material Maintenance Longevity Source Recyclable Other

Cedral cladding 50 Years Belgium No

Modified Wood - Acoya None 70 Years (50 year warranty)

Manufactured - Neatherlands 

Sourced - NZ/ Chile

Yes

Modified Wood - Kebony None 30 year warranty North America Yes

Modified Wood - Lignia None 60 Years (50 year warranty)

Manufactured - S.Wales

Sourced - NZ/ Chile

Yes Crude oil base for treatment

Heat Treated - Thermowood / Lunawood Optional

30 Years if not regulary treated.

50 if maintaned

Scandinavian Yes No chemical process

Heat Treated - Brimstone  Optional 65 Years UK Yes

Plain British Oak / Chesnut Optional 50 Years UK Yes

Plain Candian Cedar Optional 50 Years Canada Yes

Plain British Cedar Optional 20 - 30 Years UK Yes Option to specify Welsh

Plain Siberian Larch Optional 20 - 30 Years Russia Yes

Plain British Larch Optional 20 - 30 Years UK Yes Option to specify Welsh

Metal - Steel None 35+ Yes Can appear uneven. Rain noise?

Metal - Zinc None 50+ Yes Can appear uneven. Rain noise?

Metal - Aluminium None 40+ Yes Can appear uneven. Rain noise?

Metal - Copper None 100+ Yes Can appear uneven. Rain noise?

Metal - Brass None Yes Can appear uneven. Rain noise?

Metal - Bronze None Yes Can appear uneven. Rain noise?

Slate None 100 year product guarantee North Wales Yes Increased weight

Cement/concrete

Cemfree n/a Same Derbyshire & local readymix Yes - as aggregateNot covered in BS

Vertua n/a Same Cardiff Yes - as aggregateDesigned to be low C02

Hanson - Ecoplus (regen) n/a Same

Regen(PT), Sand (R.Seven), 

Ag(Penderyn),Cem(Padeswood)

Yes - as aggregate

Uses 'regen' from blast furnace 

slag

Aggregates

Recycled

Blockwork Current 30% recycled

Cemfree - Greenbloc Same Wrexham Yes - as aggregate

Facia & Soffit

Modified Wood - Lignia None 60 Years (50 year warranty)

Manufactured - S.Wales

Sourced - NZ/ Chile

Yes Crude oil base for treatment

Heat Treated - Brimstone  Optional 65 Years UK Yes

Option of Ash, Sycamore 

& poplar woods

Aluminium None 35 Years + (30 year guarantee) Can be uk manufactured Yes Can be up to 95% recycled

Concrete Roof Tiles

Marley Eternit Edgemere

30 years (15 year warranty)

Welsh Slate None 100 year product guarantee North Wales Yes Detail joining Solar PV

Metrotile Coated Steel  None

40 year guarantee (200 years

 lifespan in non coastal Areas)

Belgium (Steel & Tile) Yes

25% recycled steel in tile

Coating is natural stone

Zinc Panels None up to 100 years Yes

Copper Panels None 100 years + Yes

Plasterboards Gypsum Boards No

Breatherboard / / / / Not yet available

PVC attic hatches none n/a Unlikley to be UK made no

Timber hatch none n/a Option to specify Welsh timber Yes

Render Parex mineral

Face brickwork

PVC Rainwater PVC None 25 - 30 Years Can be UK manufactured No

Aluminium None 35 Years + (30 year guarantee) Can be UK manufactured Yes Can be up to 95% recycled

Zinc None 30 years + France Yes
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Current Material Alternative Material Maintenance Longevity Source Recyclable Other

Cedral cladding 50 Years Belgium No

Modified Wood - Acoya None 70 Years (50 year warranty)

Manufactured - Neatherlands 

Sourced - NZ/ Chile

Yes

Modified Wood - Kebony None 30 year warranty North America Yes

Modified Wood - Lignia None 60 Years (50 year warranty)

Manufactured - S.Wales

Sourced - NZ/ Chile

Yes Crude oil base for treatment

Heat Treated - Thermowood / Lunawood Optional

30 Years if not regulary treated.

50 if maintaned

Scandinavian Yes No chemical process

Heat Treated - Brimstone  Optional 65 Years UK Yes

Plain British Oak / Chesnut Optional 50 Years UK Yes

Plain Candian Cedar Optional 50 Years Canada Yes

Plain British Cedar Optional 20 - 30 Years UK Yes Option to specify Welsh

Plain Siberian Larch Optional 20 - 30 Years Russia Yes

Plain British Larch Optional 20 - 30 Years UK Yes Option to specify Welsh

Metal - Steel None 35+ Yes Can appear uneven. Rain noise?

Metal - Zinc None 50+ Yes Can appear uneven. Rain noise?

Metal - Aluminium None 40+ Yes Can appear uneven. Rain noise?

Metal - Copper None 100+ Yes Can appear uneven. Rain noise?

Metal - Brass None Yes Can appear uneven. Rain noise?

Metal - Bronze None Yes Can appear uneven. Rain noise?

Slate None 100 year product guarantee North Wales Yes Increased weight

Cement/concrete

Cemfree n/a Same Derbyshire & local readymix Yes - as aggregateNot covered in BS

Vertua n/a Same Cardiff Yes - as aggregateDesigned to be low C02

Hanson - Ecoplus (regen) n/a Same

Regen(PT), Sand (R.Seven), 

Ag(Penderyn),Cem(Padeswood)

Yes - as aggregate

Uses 'regen' from blast furnace 

slag

Aggregates

Recycled

Blockwork Current 30% recycled

Cemfree - Greenbloc Same Wrexham Yes - as aggregate

Facia & Soffit

Modified Wood - Lignia None 60 Years (50 year warranty)

Manufactured - S.Wales

Sourced - NZ/ Chile

Yes Crude oil base for treatment

Heat Treated - Brimstone  Optional 65 Years UK Yes

Option of Ash, Sycamore 

& poplar woods

Aluminium None 35 Years + (30 year guarantee) Can be uk manufactured Yes Can be up to 95% recycled

Concrete Roof Tiles

Marley Eternit Edgemere

30 years (15 year warranty)

Welsh Slate None 100 year product guarantee North Wales Yes Detail joining Solar PV

Metrotile Coated Steel  None

40 year guarantee (200 years

 lifespan in non coastal Areas)

Belgium (Steel & Tile) Yes

25% recycled steel in tile

Coating is natural stone

Zinc Panels None up to 100 years Yes

Copper Panels None 100 years + Yes

Plasterboards Gypsum Boards No

Breatherboard / / / / Not yet available

PVC attic hatches none n/a Unlikley to be UK made no

Timber hatch none n/a Option to specify Welsh timber Yes

Render Parex mineral

Face brickwork

PVC Rainwater PVC None 25 - 30 Years Can be UK manufactured No

Aluminium None 35 Years + (30 year guarantee) Can be UK manufactured Yes Can be up to 95% recycled

Zinc None 30 years + France Yes
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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)
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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)


