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1.1 Civil Engineering and Environmental Management: 

Carbon neutral housing is term given to a dwelling that “through a transparent process of calculating emissions, reducing those emissions and offsetting residual emissions – net carbon emissions equal zero.”  The evaluation of the practicality of adapting the existing UK housing stock to carbon neutral standards can be fundamental in achieving an 80% reduction in greenhouse gas emissions by 2050.  With the recent abolishment of the Code of Sustainable Homes it is imperative that modifications are made to existing houses within the UK and that the Government mandates a standard for carbon neutral dwellings.  The objective of this research proposal is to assess the current literature from reputable bodies such as the Institution of Civil Engineering (ICE), United Nations and the Government as well as national legislation to establish whether carbon neutral or nearly zero housing is practical and feasible.  An important objective is to identify whether methods of carbon neutral standards are being implemented on existing housing in order to meet carbon reduction and economic objectives set by UK Government for 2020.  The UK's could benefit substantially by invoking carbon neutral standards which in turn have long term economical, technological and environmental prosperity.
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There is a general consensus amongst the scientific and Governmental bodies that global warming exacerbated by anthropogenic emissions is a major concern and threat (British Geological Survey, 2018).  As a result of this the UK Government has taken action and has passed the Climate Change Act 2008 to help the UK reduce greenhouse gas emissions by at least 80% by 2050 (Gov.uk, 2018).

It has been recognised that a significant impact upon the level of emissions is through individual dwellings (Oldfield, 2018).  A report by the Office for National Statistics concluded that there were 27.2 million homes in the UK in 2017 (Horscroft and Horscroft, 2018).  The environmental organisation, Carbon Brief, suggested that a carbon neutral approach for all new dwellings should be enforced in the UK (Carbon Brief, 2018) to obtain goals established in the Climate Change Act 2008 and Paris Climate Deal, 2015 (Vaughan, 2018).

The purpose of this proposal is to evaluate the practicality of adapting the existing UK housing stock to carbon neutral standards. The UK Department of Energy and Climate Change (DECC)  has said “Carbon neutral means that – through a transparent process of calculating emissions, reducing those emissions and offsetting residual emissions – net carbon emissions equal zero.” (Www3.cec.org, 2018) meaning that the house does not increase the amount of CO² in the atmosphere (Dictionary.com, 2018).

Carbon neutral housing has been evaluated previously in various ways such as economic, materials and specifications but there has been little evidence of research into converting the existing housing stock (Clarke et al., 2018).  Addressing carbon neutral standards to the existing housing stock could prove beneficial if implemented as this sector comprises a third of the UK's current CO² problem (Oldfield, 2018).

This proposal is aiming to target the practicality of implementing carbon neutral methods into existing dwellings by prompting the investigation of expenses, capacity of a knowledgeable, technology and the possible need for Government funding.

Due to the size of the issue and the assessment of vast available resources, the author will limit the scope of study to the UK housing stock as a key factor in the Government Environmental strategy (Gov.uk, 2018) as the timescale to look at international levels is not practical.
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Existing dwellings could be adapted to reduce carbon emissions but there are questions of practicality in achieving carbon neutral standards as stock differs in age, construction and quality, as seen in the Taylor & Francis journal (Taylor & Francis, 2018).

Modifications could include concepts such as smart meters, in-home displays and renewable heat incentives and the significance of introducing energy saving measures or low carbon energy sources aids the overall reduction in the demand for energy, as identified by BRE Environment and Sustainability First (Sustainabilityfirst, 2018).  A report published by Sustainability First revealed the UK Government decided that in order to meet carbon reduction and economic objectives all dwellings should obtain gas and electric meters by 2020 (Sustainabledesign, 2018).  The belief is that gas consumption can be reduced by using said energy saving methods in conjunction with better insulation and/or upgrading inadequate boilers (Energysavingtrust.org.uk, 2018).  

However, BRE Environmental and Taylor & Francis have determined that Government funding may be needed to implement for these changes, especially if future modifications reside in the engineering or scientific discipline (Taylor & Francis, 2018).  This indicates that existing stock may not be practical to adapt with carbon neutral methods for economical or environmental benefit, but Taylor & Francis remain hopeful that increases in funding are feasible in the near future despite the maintenance of any adapted carbon neutral home remaining unknown (Taylor&Francis, 2018).
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Standards which construction of UK dwellings must adhere to has either changed significantly or been abolished over recent years as they were considered to be unattainable (Projects.bre.co.uk, 2018).  The Institution of Civil Engineers (ICE) and BRE Global present this in an article on the Code for Sustainable Homes 2007 which was used to aid environmental assessments that rate and certify the performance of new dwellings in the UK (Building Tectonics, 2018).  It comprised of 6 different levels, with level (code) 6 being the highest but was consolidated into the national framework on the Building Regulations due having unrealistic standards (Building Tectonics, 2018).

The UK Government, the Department of Energy and Climate Change and BRE Global felt that it was necessary to maintain the standard as an exemplar and offer it as a voluntary benchmark (Projects.bre.co.uk, 2018).  This ensures that environmental benefits can still be obtained in future builds as Building Regulations now state that energy requirements for new dwellings should be equivalent to code 4 (Building Tectonics, 2018).

The abolishment of the Code for Sustainable Homes left the UK Green Building Council, LendLease Europe and the Energy Saving Trust disappointed as many companies were heavily invested and deeply involved with providing carbon neutral homes (Building Tectonics, 2018).  Green peace UK also disagreed with the actions of the UK Government expressing that ditching schemes to support energy efficient homes was catastrophic and homes will continue to have a detrimental effect towards global warming (BuildingRegulations, 2018).  
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3.3 Practicality

The EU Energy Performance of Buildings Directive report suggested focusing on obtaining nearly zero energy homes as opposed to carbon neutral by 2020 as it more practical to implement and achieves the high volume of reduced CO² emissions (Zerocarbonhomes, 2017).  The UK Government could look to mandate this into existing housing stock and implement methods such as low flow toilets, double pane glass, efficient appliances, solar panels and wind turbines in order to reduce emissions; the report by BRE Environmental also listed these techniques (Gov.uk, 2018).

BRE Global has studied methods including, but not limited to, solar power, insulation, ventilation and energy of household products as a way of reducing  CO² emissions (Projects.bre.co.uk, 2018).  Ventilation and insulation was of interest to them as it focused on the passive movement of wind energy to heat and/or cool a house when necessary and was said to be practical for implementation in the majority of UK dwellings(Energysavingtrust.org.uk, 2018).  However, ICE did not agree with the study and speculated that many old houses throughout the UK would comprise of hard concrete blocks, making implementation difficult and costly despite non-invasive and less costly measures, as listed previously, that can be applied to achieve favourable reduction of CO² emissions (LowCarbonHome, 2019).  

Any modification stated would not prohibit the UK's potential in achieving a reduction of household CO² emissions and could only benefit the cause of achieving an overall reduction of CO² emissions of 80% by 2050 (Gov.uk, 2018).
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Research methodology can be divided into two main categories; quantitative research and qualitative research.


4.1 Qualitative Research 

It is defined as something which “describes, infers, and resolves problems using numbers. Emphasis is placed on the collection of numerical data, the summary of those data and the drawing of inferences from the data”  (QualitativeResearch, 2018).  For example it aims to gather an in-depth understanding of human behaviour and the reasons that govern such behaviour  (Researchmethods, 2018). 

Using a Qualitative methodology enables a more complex study with fewer restrictions on data as well as providing a wide scope for exploratory research without the need for quantifying said data (QualitativeResearch, 2018).  However, subjective data can leave research open ended and can be time consuming  (Researchmethods, 2018).
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4.2 Quantitative Research 

Is a “systematic investigation of any fact via statistical, mathematical or computational techniques with the objective to develop and employ mathematical models, theories or hypothesis”.  It is made comprising of scientific methods, instruments, the collection of data and evaluation of results (Krishnakumar, 2018).

Quantitative methodology allows research to measure data in an objective manner in order to test the hypothesis and substantiate research with statistics from the data.  Caution is needed as a greater scope of research may be required and the context of the proposal can be easily forgotten (Researchmethods, 2018).


4.3 Hybrid of Qualitative and Applied Research

To answer the proposed research question the author has determined that a hybrid of Qualitative and Applied methodology was suitable as it allowed more flexibility to gain as much relevant information as possible for the proposal  (Researchmethods, 2018).

In addition to the advantages of the Qualitative method, an applied research method allows the use of scientific data in order to solve a practical problem; studying the practicality of improving the energy efficiency of homes emissions (Zerocarbonhomes, 2017). This allowed for the extensive assessment of research and compiling it to determine whether existing UK housing stock can be practicality adapted to carbon neutral standards (Krishnakumar, 2018). 

This topic is a weekly occurrence in mass media, especially within recent years which meant current literature from reputable bodies such as the Government, ICE, United Nations, the Department of Energy and Climate Change and BRE Global was extensive (Projects.bre.co.uk, 2018).  The availability of diverse reports as well as the Climate Change Act 2008 ensured exceptional and relevant information which was fundamental throughout the proposal (Projects.bre.co.uk, 2018).
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As the research proposal contains a vast array of data for carbon neutral dwellings in the UK but insufficient literature containing evidence for adaptation of older houses, a wider scope and time scale is essential in determining the practicality of adapting existing house stock to carbon neutral standards.

Although the abolishment of the Code for Sustainable Homes initially discouraged many distinguished companies, they are still continuing their development in achieving carbon neutral or nearly zero energy homes.  These companies would be ideal for collecting further information needed in order to give a complete view of the practicalities in achieving the carbon neutral standards.
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The authors aim is to communicate the importance of reducing CO² emissions within the UK by addressing the level of pollution arising from housing and looking at the practicalities of implementing carbon neutral standards to the existing housing stock.

With the applied methodology it is believed the objectives of the proposal were met with limited literature on implementing changes to older houses, but it was established that the capacity for research within this scope is broad.

Addressing the need for carbon neutral standards and possible mandates by the UK Government to the existing housing stock could prove beneficial in various ways such as economical, technologically and environmentally.  The scale of this proposal requires more time in order to look into international levels which could widen the quality of literature and prove favourable for the existing UK housing stock if adapting them to carbon neutral is demonstrated to be practical.
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