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Proposed Research Title
Alternative materials to reduce carbon in new build housing

Abstract
This project will seek alternative materials that can be used in new build housing without the need for changing 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, locality and end of life recycling.

Introduction & Background
With the Welsh government declaring a Climate emergency (GOV.WALES, 2019) the media and public focus is on sustainably sourced energy but it is important that we each make changes in our respective industries. 
Swansea Council is aiming to build 1000 new energy efficient homes over the next 10 years named the ‘More Homes Project’ (Swansea Council, 2021).
All the materials used in construction have an embodied carbon cost, this is a major factor climate change and must be addressed if we are to meet the zero carbon targets and the climate emergency. Changes to a specification that involve structural or specialist design take time to implement and require levels of approval, therefore this report will focus on quick easy changes in the existing more homes specification and can have a large impact on the embodied C02 used in construction of the new homes built over the next 10 years. 

Aims & Objectives
The researchers aim is to identify materials used in Swansea Councils existing ‘more homes’ specification that can be easily swapped for alternatives that give a carbon saving. The alternative materials must be able to be used by a tradesman without specialist training or specialist design with the aim of providing quick easy alternatives that provide quick easy C02 savings.








Methodology
This report will explore materials used in new build construction; the researcher will set out a range of different materials and break them down into categories differentiating the ease of change. This list will separate out materials that will have an effect on structure and cannot be swapped in this exercise. It will also identify materials that require specialist training and/or design to implement.
Once a list of possible material candidates is formed the researcher can begin undertaking research into alternative materials, the alternatives will be identified under the following rules.
The C02 that is used within their production will be quantified by using an EPD (environmental product declaration) this document shows their GWP (global warming potential) in kg C02 equivalent. This use of this product declaration will allow us to directly compare (EPD System, n.d.) all life cycle analysis phases and total climate impact between different materials using a verified publicly available information (Murray, 2021).
Accuracy of data must be a key factor in the report, EPD certificates come in three forms; Type 1, 2 and 3. This report will use only type 3 declarations, type 1 and type 2 are not based on a full like cycle assessment and may not be externally verified whereas type 3 declarations are both externally verified and use a full. By using figures directly from EPD certificates we can be sure that the information provided by the manufacturer has been verified by an independent expert and can be trusted as an accurate representation of the environmental effects (Ecochain, n.d.).Figure 1
Brimstone (2019). Environmental Product Declaration Brimstone cladding and decking boards. [online] Available at: https://www.vastern.co.uk/wp-content/uploads/2019/11/EPD2019-Brimstone-EPD-Updated-2020.pdf. (Accessed: 08 November 2021).


The GWP is derived from the whole production process and is broken down into headings shown in figure 1. This gives a good overall figure for the embodied carbon for the harvesting of materials, transport to factory and production (Murray, 2021). It doesn’t however 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 final 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. 
The final list of alternative materials will then be compared, weighing up the C02 saving, recyclability at end of life and proximity to site. The most appropriate materials will be chosen to put forward as options to reduce C02 going forward in new build housing, this may be a range to be chosen from by the client or a single option depending on material.
Material cost will not be taken into account in this report as its aim is to provide the client with options to reduce C02 and build more responsibly. The report makes the assumption that the client will be following the guidance from the Welsh governments climate crisis statement.
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 simple material vs C02 comparison. 
Data Analysis & Research
Data and information gathered will be expressed in both quantitative and qualitative means, where possible quantitative research will be given priority and expressed in the form of figures and data in tables.
Microsoft Excel will be used to create and compare lists of materials, this software will present the information in a recognisable way that will allow easier side by side comparison.
In order to make a fair comparison between materials the product will need an accessible EPD. EPD’s are not required and are not common in the UK building industry, as a result there are many products that have not provided them. As EPD’s are internationally recognised (BRE, n.d.), if we cannot find an EPD for a British product but we can use similar / comparable products from outside of the UK to take comparable data from.
[image: ]Report Timeline
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