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Introduction
Background

Approximately 45% of the UK total carbon emissions are a result of 
energy consumption in buildings [1]. Building Regulations are getting 
progressively more demanding and in 2008 the Climate Change Act 
sets the UK government target at 34% and 80% reductions in carbon 
emissions by 2020 and 2050 respectively based on 1990 levels [2]. �e 
24 million UK dwellings accounts for approximately 27% of the total 
carbon emissions [3] due to space heating for the provision of internal 
comfort conditions. It has been estimated that 70% of the UK housing 
stock will still be in use by 2050, and thus, there is a need for mass 
refurbishment to help achieve the UK government target by 2050, due 
to the fact that the majority of the existing stock of dwellings has been 
built with low energy performance [4]. In addition, all new homes in 
England will have to be net zero carbon by 2016. �is has prompted 
further changes to UK Building Regulations between 2010 and 2016 
calling for a 25% reduction in carbon emissions by 2010 and a further 
44% reduction by 2013, leading to net zero carbon by 2016. 

Building envelope

Turner and Townsend [5] have studied three di�erent buildings and 
identi�ed potential improvement strategies to reduce carbon emissions. 
�ey have found that a 20% reduction in carbon emissions can be 
achieved for these buildings without raising the capital cost by more 
than 5%. �e benchmark dwellings used in the Turner and Townsend 
report [5] have been adopted by others for use in further research [6,7]. 
�is study will follow the same method and the benchmark dwelling 
derived from a study carried out by the Zero Carbon Hub [8] will 
be utilised. Zero Carbon Hub [8] has informed the strategy adopted 
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