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Abstract 
Can architects offset the UK energy crisis.
by Nicholas Smith 
School of Architecture, University of Wales Trinity Saint David

The aim of this dissertation is to understand if architects can design solutions to implement in housing design which will enable households to be less reliant on traditional forms of energy consumption and thus become less at risk of being affected by the UK energy crisis.

The UK energy crisis which began in autumn of 2022, has seen domestic electricity prices rise by 66.7% and gas prices rise by 129.4% in the year to March 2023. These rises have seen 55% of adults using less energy in their homes as a result. In order to try and mitigate the rising fuel costs, the UK Government introduced a non-refundable energy discount payment of £400 for all households and also implemented the energy price guarantee which limits the price energy companies can charge for fuel. The energy crisis has also highlighted how poorly much of the UK’s housing stock is insulated and as a result has placed more households into fuel poverty. For this reason, this dissertation explores the roles of the architect and examines how good design can create more energy efficient homes. 

Five methods of research were used throughout: library research and review of online data; interviews and discussions with key industry individuals; review of key government legislation and publications; attending industry conferences; and site visits.

This dissertation looks at a series of case studies and presents information on a range of different domestic projects. The work also highlights how architects can impact the quality of the building envelope, examines the innovations they bring to a project and identifies how architects can limit the amount of energy input which a home requires. 

In the process of examining the current state of housing in relation to the energy crisis, the impact of government legislation is discussed and allows for conclusions to be drawn in response to the question and recommendations for the future.
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Introduction
In February 2022, Russia invaded Ukraine and war broke out between the two nations. This situation had a huge effect on the cost of wholesale gas and has impacted supply across the continent. In retaliation to the sanctions levied on the country by Western governments Russia terminated the flow of gas via its pipelines to Europe, thus impacting both the demand for and wholesale price of gas. 

With the UK being so heavily reliant on gas, the conflict has directly influenced the energy crisis faced by households in the UK in 2023 and has seen the UK Government introduce energy price caps for the price of supply and provide households with energy payments to help with the rising costs (UK Government, 2023). These rising costs have seen many households in the UK struggle to afford the luxury of heating their homes and has plunged many into fuel poverty status[footnoteRef:1]. [1:  The term “fuel poverty” is the condition by which a household is unable to afford to heat (or cool) their home to an adequate temperature. Fuel poverty has been an issue of concern since the 1970s and is mostly caused by a combination of low income, high fuel prices, poor energy efficiency, unaffordable housing prices and poor quality private rental housing.] 


Aims and Objectives
The main aim of this dissertation is to understand what factors have led to the current energy crisis in the UK and specifically in Wales and how the current state of housing stock relates to the issue.

The dissertation has four specific objectives, which are:
· Investigate the current state of housing stock in Wales.
· Understand what the Welsh Government are doing to help with the issues.
· Analyse relevant legislation and proposals for change.
· Analyse case studies and decide if there is a blueprint for success.



Methodology
During the research period for my dissertation, I focused on the following methods:
1. Library research and review of online data.
2. Interviews and discussions with key individuals related to the case studies.
3. A review of key government legislation and publications.
4. Attendance at industry conferences. 
5. Site visits.


1. Library research and review of online data
The initial stage of the research consisted of a series of desktop surveys in which the researcher highlighted key topics which related to the dissertation question. Key information was stored in a spider-diagram which was created on an electronic whiteboard (Miro) page, which allowed links to be made between key points, quotes and legislation.
This process helped provide a direction in which to focus the research and assisted with an early understanding of the topic area chosen for the dissertation.

2. Interviews and discussions
The author conducted an interview with Rob Wheaton, Senior Associate Architect and Passivhaus Designer at Stride Treglown. Wheaton was the project architect for the Gwynfaen development which is discussed in Chapter three of this dissertation.
Unfortunately, David Mikhail of Mikhail Riches and Graham Bizley of Prewett Bizley Architects did not respond to invitations for interview during the research process.

A further approach for interview was made to Elfed Roberts of POBL group from an informal discussion at the 2022 RSAW conference. Roberts mentioned that he had end user data for the Gwynfaen site, but after an email conversation with the author of this dissertation, it was discovered that the end user data related to a different site which was thus irrelevant to the data collection for this dissertation. 

3. A review of key government legislation and publications
Following on from the initial desktop research, a more in-depth review was conducted around key legislation. This focused on:
· Part L of the Building Regulations 2010
· The Wellbeing of Future Generations Act 2015
· Better Homes, Better Wales, Better World 2019
· Homes fit for the Future: The Retrofit Challenge 2023
· Low Carbon Housing: The Challenge 2018
· The Ten Point Plan for a Green Revolution 2020

The information contained within these publications was seen as key to establishing the state of play within Wales and the wider UK when assessing the energy crisis and how it relates to housing.

4. Attendance at industry conferences
The researcher of this work attended the 2022 RSAW annual conference which was titled, Wellbeing of the Nation: Analysis of the Wellbeing of Future Generations Act 2015.
Amongst the keynote speakers were David Mikhail, who discussed the Goldsmith Street project and Karyn Williams (Stride Treglown) and Elfed Roberts (POBL) who discussed the project at Gwynfaen.

5. Site visits
Towards the end of the research period, a small number of homes were completed at the Gwynfaen site which allowed the opportunity of a site visit. The researcher was able to gain access to a completed four-bedroom show home and a soon to be released two-bedroom home for private sale.



Introduction of case studies
Three case studies were chosen for this dissertation, and they are:
1. The retrofit to Passivhaus standard in Midmore Road, Balham by Prewitt Bizley Architects
2. A completed Passivhaus award winning social housing development Goldsmith Street by the architects Mikhail Riches
3. An ultra-low carbon development Gwynfaen by the architectural practice Stride Treglown. 

Each of the case studies were chosen primarily for their innovative fabric-first approach to housing design, which is where the designers prioritise the building envelope in order to minimise the need for heating and cooling within the building. 

Definitions
1. Passivhaus
Passivhaus is a framework which was developed by Professor Dr Wolfgang Feist. The first instance of the Passivhaus idea was a house created in Germany in 1990, this was followed six years later by the creation of the Passiv Haus Institut (PHI) (Passive House Institute, 2015). For a building to be classed as Passivhaus it needs to adhere to strict measures set out in the framework. These measures include, focus on the construction quality, airtightness and a maximum level of energy input required (10W/m2) (Passive House Institute, 2015). The main aspiration of Passivhaus is to provide buildings which require as little heating and cooling as possible, which in turn reduces the buildings demand on traditional methods. 

2. The UK energy crisis
The UK energy crisis began in the autumn 2022 and as a result of the soaring wholesale price of natural gas.  As the UK is heavily dependent on gas for electricity production and heating, consumers have seen significant increases in their monthly payments for these utilities relative to other countries in Europe. The energy crisis is also of particular significance to British households as the UK has some of the oldest and least efficient housing stock in Europe, with much of the housing stock being pre-1919. 

3. The Building Regulations 
The Building Regulations or Approved Documents (referred to by the author throughout this dissertation) relate to the standards which England, Wales and Scotland place on the construction industry.  These documents provide the construction industry with a set of guidelines which stipulate the minimum required standards required for all aspects of construction both domestic and commercial. Both Scotland and Wales, being devolved nations, can set their own standards.
Part L of the Building Regulations will be referred to as it deals with the Conservation of fuel and power. In Wales this document was last updated in November 2022, shortly after the onset of the energy crisis defined earlier. The equivalent standard in Scotland is Part 6 – Domestic Energy.

4. Wellbeing of Future Generations (Wales) Act 2015
The Wellbeing of Future Generations Act was introduced in 2015 with the intent of improving the social, economic, environmental, and cultural well-being of Wales.
The Act comprises seven wellbeing goals:
· A prosperous Wales
· A resilient Wales
· A healthier Wales
· A more equal Wales
· A Wales of cohesive communities
· A Wales of vibrant culture and thriving Welsh language
· A globally responsible Wales
The Act is of particular importance to the area of study as under the auspices of the Act, the Welsh Government pledged to significantly decarbonise housing stock in Wales by 2030 and achieve net zero by 2050.
The Act also recognises that housing is an area which requires significant improvement if the Welsh Government is to meets its climate change pledges, as outlined above.

Area of Study
The UK was selected as the area of study for this dissertation, as the UK is perceived to be in experiencing a greater fuel crisis with the cost to consumers which is considerably higher than their counterparts in the European Union. 

The UK is also far more reliant on natural gas and has less nuclear capabilities when it comes to energy production than comparable European countries.

[bookmark: _Hlk68865499]

Chapter 1 - Retrofit
Terraced houses in general make up the oldest housing stock in the UK with the majority built before 1919 and as such are some of the most energy inefficient dwelling types. In March 2021, nearly 7M homes in England and Wales were terraced dwellings, making up 26.3% of the total dwelling stock across the two countries (Lyall, 2021). This is the highest percentage across the dwelling types (Lyall, 2021). Welsh building stock itself is the oldest in the UK, with over 25% of an estimated 1.4M homes being built before 1919 and just 13% having been built in the last 30 years. 

The Welsh Government were advised in the 2019 independent report Better Homes, Better Wales, Better World that there was a need to set ambitious targets to decarbonise homes in Wales and achieve net zero carbon by 2050. The report also states that already in 2019, prior to the current energy crisis of 2022/3, that 12% of homes were living in fuel poverty. 

Fuel poverty is measured by the Low Income Low Energy Efficiency (LILEE) Indicator. Households are deemed to be in fuel poverty if they live in a property with an energy efficiency of band D or below and after expenditure on heating their home are left with less money than the official poverty line figure (Department for Business, Energy & Industrial Strategy, 2021). The poverty line figure relates to households who have less than 60% of the average household income of the measured year (Department for Business, Energy & Industrial Strategy, 2021). 
There are three key factors which define whether a household is fuel poor according to the UK Government (UK Parliament, 2023):
1. Household income
2. Fuel costs
3. Energy consumption. 

Fuel costs are directly impacted by the energy consumption of the dwelling, which in turn is directly affected by the energy rating of the dwelling itself. UK Government also declares that dwellings with an energy rating of C or above cannot be classed as fuel poverty regardless of income or fuel costs. Energy ratings, or Energy Performance Certificate (EPC) as they are more widely known are based on a scale from A-G and have an associated red, amber, green (RAG) system. EPC’s A-C carry a green level, D-F a darkening scale of amber and G is red.   

The general condition of Welsh housing stock adds to the issue. Research from the Welsh School of Architecture at Cardiff University showed that the average Welsh dwelling had a Standard Assessment Procedure (SAP) score of 61, which equated to EPC band D. Band D dwellings are those that score between 55 and 68 (BEIS, 2021). A score of 61 for the average Welsh home is particularly concerning as it raises the possibility of a significant rise of households entering fuel poverty if current energy cost trends continue. Julie James AM and Minister for Climate Change alluded to this in her keynote speech at the RSAW[footnoteRef:2] conference in November 2022.  James noted that there were particular issues which the Welsh Government faced when trying to raise the EPC rating of social housing to their goal of band B. [2:  RSAW are the Royal Society of Architects in Wales and are a part of the RIBA – Royal Institute of British Architects] 


There have been many initiatives to try and make the terraced housing dwelling type more efficient, from cavity wall insulation schemes to loft insulation and even grants available for homeowners and landlords to install new energy efficient boilers.

Ultimately though, the nature and age of the building envelope of pre-1919 terraced properties in particular, lead to issues with damp and cold spaces which require significant expenditure to maintain a comfortable environment for 21st century living. The philosophy of pre-1919 properties was to allow them to naturally ventilate. By adding modern materials like carpet etc, we, as homeowners are stifling the buildings’ ability to breathe (Hunt, 2023).

For these reasons and as the energy crisis of 2022/3 continues to take hold, homeowners are now more than ever looking at options of increasing the efficiency of their homes to offset the increasing costs of energy.


Midmoor Road, Balham, London by Prewett Bizley Architects
Midmoor Road is an example of a retrofit of an existing pre-1919 terraced property which was inefficient and gave the occupants a poor living environment. Prewett Bizley, the architects, acted as designer, contractor, and coordinator for the client Family Mosaic Housing Association[footnoteRef:3].  Funding for the project was secured in 2009 from the Technology Strategy Board[footnoteRef:4] for the architects to deliver a low energy, reduced carbon retrofit solution for the dwelling.  [3:  Family Mosaic are now part of the Peabody Trust (merged 2017), who are one of the largest not-for-profit housing associations in the UK.  They are responsible for over 104k houses in London and the home counties.]  [4:  Technology Strategy Board are now known as Innovate UK, who are backed by the UK Governments UK Research and Innovation national funding agency.] 


Philosophy
Prewett Bizley Architects chose a ‘fabric first’ approach. They chose to avoid large swathes of demolition in favour of stripping the property back to its original masonry skin. This allowed them to direct their attention to repairing the existing structure where necessary which in turn allowed them to focus on creating a strong and well insulated building envelope. The team used knowledge and practices they had developed in an earlier project which they had completed known as 80% House. The 80% House was undertaken by Prewett Bizley Architects for a carbon consultant in 2008. The house in Hackney, London was a neglected Victorian terraced property, pre-1919, which the homeowners wanted to restore for themselves whilst also pushing the boundaries to lower the carbon emissions of this housing type. 80% House is so named because it ultimately reduced the emissions of the property by 80% after the extensive renovation which incorporated high levels of airtightness and insulation, the use of a mechanical ventilation heat recovery (MVHR) system and photovoltaic (PV) panels which supplied 50% of the yearly electricity demand (Prewett Bizley Architects, 2010).

Prior to the commencement of works at Midmoor Road, primary energy use at the house was recorded as 470KW/m2/year. The main target of the architectural involvement was to reduce this by a third and this was successfully achieved with the implementation of the Passivhaus standard interventions.  

In order to satisfy Wandsworth Council planning restrictions and to keep the traditional look of the front façade Prewett Bizley Architects decided to internally insulate the front wall. This allowed the homeowner to keep the external features and ensure that the property remained in keeping with the adjoining dwellings. The insulation was sandwiched between the front wall and an Oriented Strand Board (OSB) inner skin layer. Particular attention was taken to areas of potential thermal bridging.  Where it was impossible to eliminate this element, Prewett Bizley Architects utilised a combination of THERM software[footnoteRef:5] and insulation ‘socks’ which were extended around areas of concern into the ground in an effort to mitigate the effect of the potential bridging areas. The walls to the rear of the property were externally insulated with a plaster render applied. [5:  THERM software was developed by Lawrence Berkeley National Laboratory (LBNL). The program helps designers analyse heat transfer between two surfaces.] 


The glazing to the front façade of Midmoor Road is double glazed sash windows, which are in keeping with the street frontage and are a planning requirement of the conservation area in which the property was situated. Unfortunately, these windows do not achieve the same U-value as that of the windows in the rest of the property. U-values are the calculation of the rate of transfer of heat through a material. The lower the figure is, for example 0.9, relates to the length of time it takes for heat to be lost through the surface. Ultimately, a higher figure, for example 1.9, will require more energy input which ultimately requires more capital expenditure and carbon production. Elsewhere Prewett Bizley Architects were able to use triple glazed units which achieve a U-value of 0.9W/m2k compared to that of 1.9W/m2k achieved in the front sash windows, which is a significant improvement. The sash windows therefore became the weakest part of the envelope which otherwise achieves a U-value of 1.1W/m2k and lower values in all other surfaces of the envelope.

The meticulous level of detail which the team at Prewett Bizley Architects showed towards the property successfully created an airtight envelope which achieved an airtightness figure of 1.2m3/hr/m2. To give that figure context, Part L of the approved documents for Wales allows a worst acceptable performance value of 8.0m3/hr/m2. The approved documents are essentially the minimum standards for which all construction projects need to adhere. These documents are devolved to the home nations. Wales are responsible for their version of the approved documents. Broadly speaking, Prewett Bizley Architects achieved an airtightness for Midmoor Road which was nearly eight times better than that which would satisfy Welsh Building Regulations.  
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	Figure 1: Section of Midmoor Road, Balham, showing thermal envelope (Photo credit: Prewett Bizley Architects)



The resulting fabric has achieved some impressive results during the early years of monitoring the house. Considering there are only four radiators in the property, internal temperatures have been measured at a consistent figure between 20 and 22 celsius during the winter months (Baeli, 2019). 

There is an issue with overheating in the summer with temperatures reaching 25 degrees celsius, which is thought to be due to the large south-facing windows to the front of the property. The architects did design solar shading for these windows, but the client decided against them as they would have been installed at the cost of the Family Mosaic Housing Association (Baeli, 2019).

Another positive from the retrofit has been the health benefits experienced by the main tenant of the property. Prior to moving into the property, the resident was asthmatic and suffered frequently with breathing issues. However, after a year of occupancy in the property she reported that her symptoms had dramatically receded (Baeli, 2019). 
Cost
The total expenditure for the scheme was £127,000, of which it is reported £63,000 was spent on the energy efficiency measures.  The remaining money was spent on fees, research & development (R&D) of the technologies used throughout and making good any damaged areas of the property.

With the UK average house price in 2023 being £258,000, the expenditure on the scheme is practically half of that value, which means it is unlikely to be an attractive proposition for homeowners.  Even with the rising energy costs the UK is facing in 2023, investing £127,000 on future proofing a domestic property may not be financially viable and it is important to note that as Midmoor Road was completed in 2011 costs for the energy efficiency measures are given at 2011 prices. Since then, the cost of building materials and inflation have risen, which will obviously have an impact on the overall cost of a similar retrofit scheme today. 

Whilst the scheme shows that Passivhaus standards are achievable in retrofit schemes, there must be a significant reduction in the overall costs for this type of retrofit to achieve a mainstream popularity. With UK Governments current rate of Energy Price Guarantee (EPG), the maximum figure energy companies can charge consumers in a typical household, fixed at £2500, it would take around 50 years for a return on such an investment to be achieved.

Without doubt, Midmoor Road shows that it is possible to retrofit British pre-1919 housing stock in a way that makes it more energy efficient and less carbon dependant. However, this costly approach is out of reach of most property owners across the UK. For this approach to be realistic, it would arguably need some form of Government funding scheme. 

Ultimately though, there are certainly lessons to be learned from the project which clearly offers an insight into how architects can offset the energy crisis.



[bookmark: _Hlk62472134]Chapter 2 - Social Housing
The manifesto pledges of all major political parties will always be dominated by how many houses a newly elected government plan to build during their time in office, should they win the vote. During this period of the energy crisis of 2023 however, quantity is no longer the key factor, it is essential that the focus of elected governments and lawmakers place an emphasis on the quality of the building envelope. In August 2021, Julie James, Welsh Government Minister for Climate Change announced there would be 20,000 new low-carbon homes for rent in Wales by 2026 (Messenger, 2021). According to James, these dwellings will create local jobs and will tackle the nation’s housing crisis and greenhouse gas emissions. Critics however suggest that the figure of 20,000 is too small and point out that there are 70,000 households in Wales who are currently on waiting lists for social housing in the country (Power, 2021). With the vast majority of Welsh social housing stock EPC D rated, it is timely for the Welsh Government to make radical changes in their approach to building new dwellings for social stock.

Goldsmith Street, Norwich, by Mikhail Riches with Cathy Hawley
Goldsmith Street won the 2019 RIBA Stirling Prize and is a multi-award-winning new build energy efficient, Passivhaus standard social housing scheme which consists of a mixture of 2-, 3- and 4-bedroom flats and houses for social rent. Completed in 2019, the scheme was commissioned by Norwich City Council and designed by Mikhail Riches with Cathy Hawley. The scheme was funded by the Norwich Regeneration Company[footnoteRef:6]. [6:  Norwich Regeneration Limited was set up by Norwich City Council in 2015 for the purpose of regenerating Norwich and providing new social housing schemes for the city.] 


Philosophy
The initial competition to find architects to design the housing took place in 2008. Riches Hawley Mikhail Architects[footnoteRef:7] were the successful winners chosen for the development of the site, however due to the financial crash of 2008[footnoteRef:8] the project was mothballed for several years. In the early stages of the project, it was agreed by the council and appointed architects that the project would be sold on to a developer or housing association, however this failed to materialise and in 2015, Norwich City Council, funded by their regeneration company Norwich Regeneration Limited, decided to develop the site themselves. [7:  Riches Hawley Mikhail Architects was the name of the original practice set up in 2005 by Annalie Riches, Cathy Hawley and David Mikhail. After Cathy Hawley left, the company rebranded itself as Mikhail Riches.]  [8:  The financial crash of 2008 was triggered by the collapse of Lehman Brothers Bank in the USA, which sent shockwaves through the global financial markets and caused recessions in many countries.] 


Initially it was Norwich City Council who suggested to Mikhail Riches that the scheme should conform to Passivhaus standards. David Mikhail of Mikhail Riches Architects was apprehensive when the idea was put to him, saying when discussing Passivhaus schemes, ‘most examples are pretty ugly: rendered boxes with north-facing windows’ (Wainwright, 2019).

The low-carbon Passivhaus approach at Goldsmith Street was chosen to help the intended residents have comfortable and affordable living spaces. The expected energy consumption on the dwellings was forecast to be 70% less than a traditional developer led property. This resulted in occupants as well as having rent certainty, were also only likely to pay £150/year for heating bills and would in theory future-proof the residents against significant future fuel price rises (Wainwright, 2019).

Inspiration for the scheme came from the ‘Golden Triangle’ in Norwich (Wainwright, 2019), where the properties within this zone are highly desirable Victorian terraced properties. Mikhail Riches wanted to create a similar close-knit neighbourhood, and successfully convinced council planners to allow them to create rows of dwellings which were just 14 metres apart, and thereby narrower than the usually permitted 21 metres. This allowed the architects to create a better density within the scheme with more houses on the site, whilst other entrants of the competition had focussed on filling the site with blocks of flats (Mikhail, 2022).
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	Figure 2: Site section through Goldsmith Street showing solar orientation and narrower 14M street widths (Photo credit: Mikhail Riches Architects)



Mikhail Riches used knowledge gained from an earlier project in Suffolk, where the client was looking for cutting-edge designs that were attractive, energy efficient and sustainable. In Clay Field[footnoteRef:9], Suffolk, we see a similar form, solar orientation, and site massing for the 26-home development. All the dwellings on the site have a north-south orientation to allow for the maximum solar gain and natural light exposure. The architects were also careful to ensure that they minimised overshadowing from adjacent plots throughout the site: achieved using the 15-degree angled roofs which aligned with the winter sun angle on the site in Suffolk. This approach was repeated at Goldsmith Street to allow the development to maximise solar efficiency and capture the heat from the lower winter sun angle. This can be clearly seen in Figure 3. The careful positioning of the plots also allows the low winter sun to penetrate deep into the plan of the dwellings maximising natural light. [9:  The development at Clay Field, Suffolk was designed by Riches, Hawley, Mikhail Architects for Orwell Housing Association, The Suffolk Preservation Society, Mid-Suffolk District Council, and the Parish of Elmswell, and was completed in 2005. The project won an RIBA Award in 2009 and was shortlisted for the Sustainability category of the RCIS Awards, also in 2009.] 
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	Figure 3: Site section through Clay Field showing building typography and solar orientation which informed the design of Goldsmith Street (Photo credit: Mikhail Riches Architects)



Although Clay Field used a fundamentally different approach to materials and primary energy source, it was the fabric first approach which was developed with engineers Buro Happold which impacted design decisions made subsequently in the development of Goldsmith Street. Clay Field was the first British project to use sprayed Hempcrete® (Krzykowski, 2008) which captures carbon, whereas Goldsmith Street employed a highly insulated Warmcel recycled cellulose filled timber frame structure with external masonry clad walls which are highly insulated and 600mm thick (Rickaby, 2020). The walls which face the communal areas to the rear of the properties are 500mm thick timber frame which is rendered in a similar colour to the front facing masonry.

Clay Field also used a form of district heating system by installing a biomass boiler which serves the 26 dwellings. This boiler is fuelled by locally sourced wood pellets and is one of several eco-efficiencies, along with the solar orientation strategy and hempcrete which were employed by the architects (Krzykowski, 2008).

Although by no means identical in terms of approach, Mikhail did state the importance of Clay Field in the development of Goldsmith Street during his keynote speech to the RSAW conference in November 2022. Mikhail noted how the fabric first approach was the paradigm shift needed to be able to achieve Passivhaus standard dwellings as required by Norwich City Council for the Goldsmith Street development (Mikhail, 2022).

In order to meet the Passivhaus standards at Goldsmith Street, the airtightness of each property needed to achieve less than or equal to 0.6 air changes per hour during testing. Mikhail notes that builders used thermal imaging technology to locate a small tear in the membrane, such is the attention to detail required when attempting to reach Passivhaus standards (Wainwright, 2019).

The airtightness combined with the solar orientation and integrated technology in use at the development has led to the individual properties achieving comfortable temperatures without the residents being burdened to the same extent by the energy price rises which are facing other households. Internal temperatures in some of the flats have been consistently measured at 22 degrees celsius and many families have reported that they do not need to turn on their heating during the winter months. Peter Osbourne, a Goldsmith Street resident notes that his monthly energy bill for December 2022 after the energy price cap rises had taken effect was £78 (Weaver, 2022). This was an increase from £30 per month prior to the rise but still significantly lower than that of an average household (Weaver, 2022). 

Residents at Goldsmith Street, like Midmoor Road are also pointing to the health benefits of the highly insulated and well-ventilated scheme. Some residents note that they have lowered intakes of medication, whilst others have reported improved mental health because of the living environment created at Goldsmith Street (Weaver, 2022). 

Cost
The total expenditure for the development was £14.8M, which equates to approximately £1834/m2. With the average cost of a new build dwelling in 2023 costing around £2340/m2 (Costmodelling, 2023) and allowing for inflation and the rise in cost of building materials since the higher demand during the Covid-19 pandemic, Goldsmith Street would appear to represent exceptional value for money for its stakeholders. 
Goldsmith Street was completed with a traditional contract, which also saw the architects paid by Norwich City Council to value engineer the project (Hurst, 2019). This practice is rare but allowed Mikhail Riches to make savings to the budget throughout the scheme. An example of this is where the architects changed the specification for roof tiles to a Belgian pantile alternative. This saved the project £30,000 and had the added benefit of the tiles being very similar in form to those used in dwellings in the local area.

In summary, the success of Goldsmith Street was widely publicised with architect Julia Barfield[footnoteRef:10], Chair of the RIBA Stirling Prize jury calling it a ‘modest masterpiece’ and an ‘outstanding contribution to British architecture’ (Hopkirk, 2019). [10:  Julia Barfield co-founder and partner at Marks Barfield Architects was the chairperson 2019 Stirling Prize jury.] 


RIBA President at the time Alan Jones[footnoteRef:11] said that the scheme was a ‘beacon of hope’ especially given the climate emergency and the housing crisis the UK faces (Crook, 2019). Jones also remarked ‘It is commended not just as a transformative social housing scheme and eco-development, but a pioneering exemplar for other local authorities to follow’ (Crook, 2019). [11:  Chartered architect and academic Alan Jones was the 78th elected President of the RIBA in office 2019-2021] 


This is a particularly pertinent point that Jones makes. The role of the local authority, Norwich City Council in this case, should not be underestimated. At an early stage in the processed, it was the council who pushed for the scheme to be a full Passivhaus scheme, not just the passive solar scheme that was originally proposed (Hurst, 2019). This approach and council’s support for Mikhail Riches has allowed the architects in particular to really push the boundaries in terms of design to meet the ambitious targets imposed by the council. Arguably, more local authorities would need to demonstrate this level of ambition if the housing crisis and the social housing crisis in particular are to be remedied.





Chapter 3 - Current Developments
In 2015 the Welsh Government launched the Wellbeing of Future Generations Act. This legislation set out seven wellbeing goals to help create a ‘Wales we all want to live in now and in the future’ (Welsh Government, 2021).

In 2021, a paper was released by the then Future Generations Commissioner for Wales Sophie Howe[footnoteRef:12] in association with the New Economics Foundation[footnoteRef:13]. One of the key topics highlighted in this paper was the necessity to de-carbonise Welsh homes, which are some of the oldest and least efficient housing stock in western Europe. In the paper, Howe suggests that this ideal represents both a challenge and an opportunity to Wales. The key challenge she notes, is the source of the funding required to facilitate the work that needs to be done (Future Generations, 2021)  [12:  Sophie Howe was a former Councillor for Whitchurch and Tongwynlais who was the Future Generations Commissioner from 2016-2023. She was succeeded by Derek Walker]  [13:  The New Economics Foundation are an independent charity who work with other bodies to create a new economy that works for people within current environmental limits. ] 
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	Figure 4. The seven wellbeing goals set out by the Future Generations Act (Photo credit: Welsh Government)



With an estimated 10% of greenhouse emissions in Wales produced by the residential sector and 155,000 households in fuel poverty, arguably there is much work to be done to create housing stock that will be fit for future generations (Future Generations, 2021) 
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	Figure 5. Table showing the projected level of investment to raise the EPC rating of the highlighted housing stock to EPC C by 2030 (Photo credit Welsh School of Architecture)



Gwynfaen, by Stride Treglown for the POBL Group
Gwynfaen is a housing development that is currently on-site to the west of Swansea, overlooking the Loughor estuary. The development which secured £9.2M in funding from the Welsh Government Innovative Housing Programme (Hoare Lea, 2023), is a mixed-tenure housing scheme with the provision for a community hub for the POBL housing association, designed by the architectural practice Stride Treglown and sustainability consultants Hoare Lea.

The Innovative Housing Programme was set up by Welsh Government in 2016 to award grants on a yearly basis for housing schemes in Wales. The main criteria for funding were that the projects are to be constructed using Modern Methods of Construction (MMC). The funding for Gwynfaen was achieved in 2019/20 (Welsh Government, 2020).

The initial brief delivered to Stride Treglown required the design of at least 130 homes that would fit within an existing masterplan. These homes would be two-thirds affordable and one-third for private sale.

A land sale condition placed on the site meant that the proposed dwellings had to achieve an EPC rating of A and SAP[footnoteRef:14] score of 96% or above. The design also had to target energy efficiency, reduce whole-life carbon, and yield good social value (Stride Treglown, 2023). During the development of the brief the architects linked the proposals for Gwynfaen back to the seven wellbeing goals set out in the Future Generations Act and integrated themes and strategies for the site within the design that would achieve them (Williams, 2022). For example, when approaching the ‘globally responsible’ theme of the Act, the architects related this back to carbon dioxide (CO2). In the wider context, this led to an approach which would create decarbonised homes, designed with a fabric first, offsite modular construction approach, a philosophy that was used in Goldsmith Street by Mikhail Riches. Stride Treglown were also keen to use materials form within a 100-mile radius of the site to limit the amount of carbon used in transportation. [14:  The Standard Assessment Procedure (SAP) is the methodology used to assess and compare the energy and environmental performance of dwellings. The most recent version is SAP10 (10.2) which was introduced with the latest update of Part L of the Building Regulations.] 


At Gwynfaen the modular wall sections are laid onto a re-enforced concrete ring beam which uses considerably less concrete than a traditional raft foundation. This subsequently reduces the amount of embedded carbon in use in the foundations (Wheaton, 2023). The modular sections are insulated with pressure pumped recycled newspaper, creating an insulation cassette within the structure. This creates a breathable wall which has very low in embodied energy associated to its production. The sections are then finished with one of three different cladding types of locally sourced materials from within a 100-mile radius of the site, these were: lime render, stone slip or Welsh timber cladding depending on the housing type. The finished wall sections achieve a U-Value[footnoteRef:15] of lower than 0.13W/m2K. This is significantly lower than the rate of 0.18W/m2K set out in Part L of the Approved Documents 2022 (The Building Regulations, 2010). [15:  U-Values are the rate of thermal transmittance or heat loss across a structure or element of the structure. The rate is measured as watts per metre squared kelvin (W/m2K).] 
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	Figure 6. Isometric section of the wall construction and materials used for Gwynfaen (Photo credit: Stride Treglown)



Continuing the fabric first approach the architects have used high performance triple glazed windows throughout the scheme. The windows used have a U-Value of 0.85W/m2K compared to the Part L requirement of 1.4W/m2K (Welsh Government, 2010).

Heating for the properties is achieved with the use of an Air Source Heat Pump[footnoteRef:16] (ASHP). This technology works in conjunction with the highly insulated building envelope and is a low carbon alternative to a traditional gas boiler, thus eliminating the requirement need for gas at the development (Energy Saving Trust, 2023). [16:  ASHP’s absorb heat from outside to be used inside the property for heat generation in radiators and hot water systems. They effectively work like a domestic refrigerator in reverse.] 


A Mechanical Ventilation system with Heat Recovery (MVHR) is also used to introduce air changes into the dwellings resulting in improved climate control. The system works by removing stale air and replacing it with fresh air whilst also extracting and harnessing the heat generated within the space (Green Building Store, 2023). 

The low carbon energy production continues with the installation of solar photovoltaic panel arrays (PV) on the roofs of the dwelling. Solar PV panels convert the energy from direct sunlight into electricity. This process takes the sunlight and passes it through the semiconductors in the panels and creates direct current (DC) electricity, which in the case of Gwynfaen is then stored in a battery for the homes to use when necessary. These panels are orientated to be south facing in order to maximise their efficiency. The different housing types that make up the development have been carefully positioned within the masterplan to ensure that each variant maximises its own solar effect. The energy produced from the PV arrays is then collected in a home battery store which is then ready for use in the home or for charging an electric vehicle (Williams, 2022).

These innovations combined are expected to reduce the occupant’s energy bills by 80% compared to the calculated Part L standard. Given that the current Government Energy Price Guarantee[footnoteRef:17] (EPG) figure in April 2023 is £2500 for a typical household, this will mean a saving for Gwynfaen residents of around £2000/year, which is a substantial amount (Williams, 2023).  [17:  The Energy Price Guarantee (EPG) of £2500 is the offset figure which the Government set in October 2022 to stop households having to pay the Energy Price Cap figure of £3280.] 


The houses available on the open market at Gwynfaen will have a sale price of from £120,000, with the larger dwellings starting from £300,000. This is comparable to the nearby Parc Mawr site by Bellway plc at Penllergaer[footnoteRef:18], at which prices are range from £240,000 to £490,000. However, dwellings on the the developer site are only expected to reach an EPC rating of B and have more traditional construction and power supply systems, which emphasises the value for money that Gwynfaen appears to represent. In addition, the fabric first, ultra-low carbon approach at Gwynfaen also provides additional environmental advantages for the site over the Parc Mawr development. [18:  Bellway plc are a volume house builder who construct large scale housing developments within the United Kingdom] 


The projected EPC rating at the Parc Mawr also raises the issue of the minimum standards approach that the Building Regulations employ. Part L states that all new dwellings must achieve a minimum SAP rating of 81, or EPC B. For a volume house builder, arguably it is not in their interests to invest in a higher quality building envelope as they are unlikely to realise a higher sale price for the dwellings which will impact their profit margin from the scheme. Rob Wheaton of Stride Treglown noted that the current Building Regulations do not go far enough in terms of standards for the quality of new houses to increase (Wheaton, 2023).
Cost
The total projected cost of the Gwynfaen development is £27M for the 6.2ha site (Stride Treglown, 2023). Based on the approximate floor areas given for the 144 dwellings that are to be built, this would give a construction cost per dwelling of just over £1900/m2. This is comparable to the development at Goldsmith Street in terms of price per square metre, albeit on a slightly larger scale. Goldsmith Street is of course a Passivhaus scheme whereas Gwynfaen is not, and it is widely accepted that Passivhaus schemes are in general more expensive to construct due to the high level of detail required to meet the air tightness standards. It is also worth noting that the price of materials and inflation has risen in the four years since Goldsmith Street was completed, which suggests that the projected cost for Gwynfaen represents exceptional value, specifically when considering the wide-ranging benefits and the low carbon, fabric first approach. 

As much as Gwynfaen appears to offer a framework for housebuilding for the future, there is a note of caution from lead architect Rob Wheaton of Stride Treglown, stated that projects like Gwynfaen are unlikely to be built without Government funding (Wheaton, 2023). Indeed, Wheaton noted, Gwynfaen itself would not have left the drawing board without the funding necessary and then secured (Wheaton, 2023).
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[bookmark: _Hlk57978122]Chapter 4 – Comparison of the Case Studies
The case studies chosen for this dissertation were selected because they represent a key cross-section of dwelling types highlighted as areas in which quality is needed in order to reduce the number of households in fuel poverty. With fuel poverty directly linked to the energy crisis (NEA, 2023), it is important to understand what can be achieved to combat the soaring costs seen in the UK at the end of 2022 and the start of 2023 in the UK.

Although the three case studies differ in their development and architect approach, all three share a common theme, such as of the fabric first approach to their design.

This design approach at each of the case studies ensures that the building envelopes created for each of the housing types is well insulated and makes the heating and cooling more energy efficient and subsequently much cheaper to run for the residents.

All three case studies have a different approach to materiality but ultimately ensure that the U-values of the surfaces are kept as low as possible. At Midmoor Road for example, the architects had to employ both interior and exterior insulation in order to achieve the retrofit Passivhaus standard (Baeli, 2019). This is of course far more labour intensive and ultimately more expensive but essentially the goal remained the same as Goldsmith Street and Gwynfaen in as much as the design team is looking to achieve a higher level of airtightness.

One key difference that Gwynfaen shares is that it was consciously not designed to Passivhaus standards by architectural practice Stride Treglown. Instead, the architects focussed on an ultra-low carbon strategy which saw them develop a fabric first approach without incorporating Passivhaus levels (Williams, 2022). The ultra-low carbon, fabric first approach, however, still sees a similar level of annual heating cost projection achieved for the dwellings at Gwynfaen as those in Goldsmith Street. This raises an interesting question in terms of the necessity of a Passivhaus approach and whether it is the answer to the issues we face in terms of the energy crisis.

In December 2022, 97% of assembly members in Scotland voted in favour of a proposal from Alex Rowley MSP[footnoteRef:19] for a change in legislation to ensure that all new build homes in Scotland will have to be constructed to Passivhaus standards. Rowley stated that adopting a Passivhaus ‘gold standard’ approach would be radical but that this would make Scotland a leader not a follower in terms of house building (Rowley, 2022). In his paper Rowley also states that the approach will be Passivhaus or a Scottish equivalent, although full details of the requirements are not available yet (Harvey, 2022). It will be interesting to see whether the Scottish Government decide to implement a full Passivhaus standard or their own variation of it. Rowley does argue that in adopting a Passivhaus standard the workforce in Scotland will be naturally upskilled and that the life-cycle costs involved in producing Passivhaus standard dwellings is minimal, whereas the benefits in terms of carbon production, or reduction of, are vast (Rowley, 2022). [19:  Scottish politician Alex Rowley MSP is the elected representative for the Mid Scotland and Fife region who provided the consultation for the Proposed Domestic Building Environmental (Scotland) Bill in May 2022.] 


Sophie Howe made similar claims as Rowley about the positive impacts on both the workforce and carbon reduction in relation to build quality in the Homes fit for the future: The retrofit challenge paper released by her office in 2021 when she was Future Generations Commissioner for Wales (Future Generations, 2021). However, she was also keen to point out the necessity for funding from both the public and private sector if the plan was to succeed (source). In an interview with the author of this dissertation, Rob Wheaton of Stride Treglown echoed these comments in February 2023 when discussing the Gwynfaen development and how it would not have proceeded to site without receiving appropriate funding.

It could be argued that a change in the Building Regulations as proposed in Scotland is exactly what is required if the quality of housing stock is to improve. This approach however does not deal with the issue of the large numbers of existing housing stock which is inefficient and creates fuel poverty for so many households.

The case studies all use a range of innovations within their construction in order to meet the initial briefs created for each individual project. These covered a range of items including the following themes: solar orientation, services and fabric, which will now be discussed in this chapter.
Solar Orientation
Both Goldsmith Street and Gwynfaen have been planned and developed in such a way as to maximise the energy from the sun. This has certainly been demonstrated at Goldsmith Street where residents are using considerably less energy to heat their homes (Weaver, 2022) and it is projected to be the same case for Gwynfaen when the building is completed. Midmoor Road, however as an example of a retrofit scheme, could not alter its solar orientation. This has caused the property some overheating issues during the warmer months, which is largely attributed to the large south facing windows at the front of the property (Baeli, 2019). Unlike Goldsmith Street where smaller windows and brise soleil were used, the client at Midmoor Road decided against the solar shading proposals put forward by the architects which could have mitigated the solar gain during the summer months (Baeli, 2022). The use of solar shading brise soleil in conjunction with the fabric first approach at Goldsmith Street has seen residents report comfortably cool temperatures during the summer months (Weaver, 2022). 

The solar orientation at Gwynfaen will also play a vital role in electricity production. Each of the property types have been carefully placed o the site in order for the solar PV panels to be able to maximise their efficiency and produce electricity for the dwellings to store within the home’s battery storage. Interestingly, Gwynfaen is the only one of the case studies to incorporate the use of solar PV into the architectural design.

Although Goldsmith Street has not been equipped with solar PV arrays, it is noted that there is potential for this equipment to be installed in the future on the south facing roof pitches. Should this innovation be implemented, it will allow residents of Goldsmith Street to harvest solar energy which will naturally lower their energy costs and will also help bring the homes towards net-zero carbon in terms of energy performance (Rickaby, 2020).

Services
All three case studies employ a mechanical ventilation and heat recovery (MVHR) system within the developments. The MVHR systems help to regulate temperature and circulate the air within the buildings, which in all cases provides better environments for the occupants and helps to reduce the cost of heating the spaces.
In addition to the MVHR systems there are differing approaches to the heating source within the case studies. Both Midmoor Road and Goldsmith Street employ a condensing boiler, whereas at Gwynfaen the designers have used an air (to water) source heat pump (ASHP) and hot water tank in place of a traditional gas fired boiler. 

This brings the development at Gwynfaen within the legislation which bans the installation of gas boilers to new homes and comes into force in 2025 (McGrath, 2021). Naturally, such an approach will help the project achieve the ultra-low carbon targets of the dwellings (gov.uk, 2023).

Fabric
The retrofit of Midmoor Road sees the project retain as much as possible of the original building masonry fabric. In order to achieve the required U-values and airtightness for the building envelope, the architects have used a mixture of interior (front aspect) and exterior insulation (rear aspect). This approach has allowed the designers to meet the retrofit Passivhaus standards which they set out to achieve.

Goldsmith Street and Gwynfaen, both used timber as the main component of their wall structure, in which they both used high levels of cellulose insulation. Both projects are completed with a mixture of external finishes. 

This engineered approach allows the architects to create a level of certainty in terms of the efficiency of the finished building envelope. 

Public vs Private
One of the key similarities between the schemes is that apart from approximately forty-five dwellings for private sale at the Gwynfaen development, all three case studies are procured for the social sector. This raises an interesting question in terms of funding and what type of projects are eligible for the financial assistance available. When examining the Innovative Housing Scheme in Wales between 2019 and 2020, the guidance stated that in order to qualify for funding applicants would need to be Registered Social Landlords (RSL) or Local Housing Authorities (LHA) and needed to deliver schemes which were of a modern method of construction (Welsh Government, 2020). Private developers would not be eligible for funding in these years. Arguably this could be seen as discouraging from a private developer’s standpoint and is at odds with the view expressed by Howe when she stated that it was essential to mobilise the private sector if Wales were to tackle the housing stock issue successfully (Future Generations, 2021).

All of the case studies selected also received funding from public sources. Prewett Bizley’s retrofit of Midmoor Road is an excellent example of what can be achieved in a pre-1919 housing stock example for a housing association, not a private client. The scheme received funding through a housing association in Family Mosaic and from the Technology Strategy Board in order to complete the work (Baeli, 2019). Likewise, at Gwynfaen Welsh Government funding was secured through the Innovative Housing Scheme (Williams, 2022). Goldsmith Street was slightly different in that it was funded through the Norwich Regeneration Company, which was set up and solely owned by Norwich City Council.





[bookmark: _Hlk70092154]Conclusion
Ultimately the answer to the question of this dissertation, Can architects offset the energy crisis in the UK is yes, however there are many factors that need to be in place for this to take place.

Funding of housing developments, for example is a key aspect. It is very hard to imagine any of the volume housebuilders such as Barratt Homes adopting an approach like that at Goldsmith Street or perhaps more so at Gwynfaen, largely because to do so would affect their profit margins. For these types of developments to become normality across the construction sector would require either substantial funding from central governments or a change to the Building Regulations, such as that which the Scottish Government are currently proposing.

All of the case studies have been publicly funded to some degree. Both Midmoor Road and Gwynfaen have received finance from government sources whilst Goldsmith Street was backed by the development company of (local) Norwich City Council which was funded by profits from their right-to-buy scheme (Norwich City Council, 2021).   

Chartered Architect, Rob Wheaton of Stride Treglown noted that Gwynfaen could not have been built without the investment from Welsh Government (Wheaton, 2023). Furthermore, the onsite sales team at Gwynfaen hinted that the Pobl Group would not normally undertake this type of development because of the expense of the technology installed in each dwelling.

A key point to note is that all of the selected case studies demonstrated an excellent response to their individual brief with innovative solutions created for the stakeholders. In each example there are solutions which show what architects can achieve as designers if they are given the freedom and funding to push the boundaries.

The development at Gwynfaen shows what can be achieved with impressive design and utilising technology to help produce an excellent product. The four-bedroom show house viewed in Site Visit A[footnoteRef:20] was very insightful. The spaces within the houses were warm on a cold spring day, with very little heat emitted from the few radiators that were in the homes. The technology had been integrated into the dwellings very thoughtfully and did not impact on the living space. In contrast, however, it was a different situation in the completed two-bedroom property on the site, also viewed at Site Visit A. The cupboard for the MVHR was centrally located on the plan which caused issues for the main living space, creating a very tight, confined and quite dark space. It was difficult to understand see how the space could be used functionally particularly once furniture was installed.  [20:  The site visit took place in April 2023] 


The size and functionality of the living space has also been questioned at Goldsmith Street. The internal plans that have been published in the Architects Journal (Kafka, 2019) suggest room sizes which are generous for social housing standards (Keskeys, 2023). Keskeys also notes that the outside of the properties and the communal areas are heavily documented, whereas it is difficult to locate any pictures of the interior showing the internal finishes or of the space in use.
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	Figure 7: Typical ground floor and first floor plan for dwelling at Goldsmith Street (Photo credit: Mikhail Riches Architects)



Tenants at Goldsmith Street have also complained about how difficult it is to understand and use the technology in their homes. User manuals have been issued to residents, as they will be at Gwynfaen, but the worry is, if residents are not shown how to use the building correctly, they may never achieve the efficiencies the building can produce.

For the technology to work to its maximum efficiency, it requires a change in the way we live, and how we understand the buildings in which we live. Opening external doors and windows to let fresh air into the property for example will impact how the ASHP and MVHR perform. 

Residents at Gwynfaen will have the additional feature of a mobile application from Sero[footnoteRef:21] called ‘The BEE’, which stands for Building Energy Engine. This smart technology will connect to their homes and learn how the residents live and adapt in order to drive efficiency (Sero, 2023). This feature will help the residents achieve maximum efficiency for their homes and lower the amount of effort residents need to put into the process. [21:  Sero are a Welsh digital start-up company founded in 2017 who focus on delivering net-zero homes,  home comfort, energy and construction.] 


Another concern raised at Goldsmith Street is that the residents have been advised not to hang pictures or televisions on the walls as it would compromise the building envelope. Additionally, at Gwynfaen, Pobl are advising residents to not exceed six puncture points in the internal fabric to ensure the efficiency of the building. Whilst this approach does makes design sense, it does compromise the way in which residents can personalise their homes.

What factors influence the role of the architect?
In all of the case studies, the biggest factor which has influenced the role of the architect has been the involvement of the client. At each site, there have been progressive clients who are looking to push the boundaries of possibility. 

The role of Norwich City Council and the traditional procurement strategy used at Goldsmith Street has also drawn praise from commentators. It was the council who insisted upon the Passivhaus approach which was used as they wished to develop an exemplar housing scheme that benefitted their tenants. 

By allowing Mikhail Riches to deliver the scheme, the development benefitted from a number of value engineered solutions which saved money whilst remaining uncompromising on the quality of the final product. In this respect, by having faith in the ability of the architect, the council received an award-winning project.  
Additionally, at Midmoor Road too, the architects acted as the lead contractor and were very much involved in the whole process. This even saw the architectural practice installing duct work to the heat exchanger in order to gain experience for future design work. Allowing this type of relationship to develop between client and architect clearly has benefits in this type of progressive work.

At Gwynfaen the designers were asked to achieve an ultra-low carbon response and EPC rating of 96%, which was a requirement as part of the land sale agreement imposed on the site. This challenge saw a number of innovations included in the development of the design to satisfy the brief. There may have been more innovations in the fabric of the building had it not been for warranty issues raised by the NHBC[footnoteRef:22]. [22:  Established in 1936, the National House Building Council (NHBC) is the UK's largest provider of new home warranties.] 

 
What recommendations can be made?
Arguably, there needs to be a mindset change concerning the public and industry perception of housing. It could be argued that the current view of cost per square metre or cost per unit would need to adapt to a life cycle costing approach in which all parties understand the longer-term cost benefits of an energy efficient home rather than just a higher initial sale price.

Currently there is a feeling that the main driver for a client is to maximise square meterage and minimise cost. This is certainly the case in the private sector and especially so amongst volume housebuilders.

It could be argued that if the current minimum standards required by the Building Regulations for Part L are not raised, the energy efficiency of housing may not improve. Currently, Part L only requires a SAP score of 81 for new homes to meet the criteria (The Building Regulations, 2010). Arguably, this is too low. The average SAP score of housing in England and Wales is 59. For this to improve there needs to be a government driven approach which ensures that the new homes we are building a far more energy efficient. At a time when the UK faces an unprecedented climate emergency, the UK Government should be insisting upon SAP A rated housing from our housebuilders. 

The Scottish Governments announcement that all new housing should meet a ‘Scottish Passivhaus’ standard is certainly interesting. This approach, in theory, should ensure that the quality and energy efficiency of new-build housing developments in Scotland will increase and provide households with much better homes to live in. 

However, there is still the issue of retrofit to consider. 

Howe noted that the issue of retrofit would need to be addressed by both private and public funding (Future Generations,2021). When looking at the level of investment required to upgrade Midmoor Road, it is unrealistic to imagine that homeowners or private landlords can commit large levels of funding. 

Looking at the fabric of the pre-1919 housing stock in its current state, it is difficult to understand how energy savings can be made without a significant upgrade.

One potential solution that has been suggested is an interest free loan which acts like a council tax. Funds are made available for households to make the improvements to their properties, and the interest free loan is then repaid over a period of years. The main issue with this type of funding is that no decision has been taken as to what happens if the homeowner decides to move on. 

Is there a blueprint for the future?
The case studies researched clearly show what can be achieved for both a retrofit and new build scenario and whilst many of the solutions may not be realistic to be implemented in the mainstream industry, the case studies do question why governments continue to allow average quality insulated housing to be built. 

There clearly needs to be a shift in the level of SAP rating Part L of the Building Regulations. By changing the SAP rating level new build properties achieve to a SAP rating of 91+ or A rating, it is likely that there will be huge energy and associated carbon savings.

A change to the SAP rating level will also ensure that dwellings constructed for future generations will be well insulated, efficient, and cost effective in relation to energy costs. It would also ensure that when the ban on gas boilers becomes law in the UK in 2025 (McGrath, 2021) new homes constructed after 2025 will be better equipped to deliver efficient environments with whatever alternative heat source is chosen to heat them.

For the issue of retrofit, funding should be made available to help combat the inefficient housing stock that is present in the UK. Previous schemes which have seen insulation added to cavities, floors and roofs and external walls have not successfully addressed these issues. One recommendation is that there should be a targeted knowledge-based approach to the problem. Introducing heat pumps alone into such inefficient fabrics may cause increasing fuel poverty issues for more households. 

Helping households increase the fabric efficiency of their homes must become a priority of the Future Generations Commissioner and the Welsh Government if Wales is to combat the housing issue. Arguably, it is time for the policy makers to take bold steps like their Scottish counterparts in order to make Wales a leader in housing quality. 
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Interview with Rob Wheaton RIBA, Head of Residential, Stride Treglown on 06 February 2023


Appendix A: Questions for Rob Wheaton, Stride Treglown

The following questions were asked, during a MS Teams conversation, to Rob Wheaton RIBA, Head of Residential, Stride Treglown.

The questions were devised by the author of this dissertation.

1. Can you explain the philosophy behind Gwynfaen?
1. How was the development funded?
1. What made you choose the ultra-low carbon approach?
1. Did you consider making it a Passivhaus standard development?
1. What were the biggest challenges?
1. Are there any things you would do differently?
1. What have you learned from the process?
1. Will you implement this philosophy in future developments?
1. Do you feel the Building Regulations, particularly Part L, drive good quality design?


Responses were received during the MS Teams conversation with Rob Wheaton which was held on 06 February 2023.
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