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Research Question :
Exploring  housing decarbonisation  carried out by Swansea Council. Is there still  a difference between the policy objectives of retrofit housing in Wales and the renovations carried out? 
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Figure: 01 Swansea Counci target for decarbonisation, Heol Emrys, Penlan (Credit : Richard Youle 2022) 

The study aims to ask what is the best method of retrofitting buildings that addresses the problems experienced in decarbonization since 2021. Including, buildings with existing with existing damp and mould problems, looking at the mistakes made in retrofitting in the past, finding the best and most affordable solutions. 
Aim of the research 
 In the Griffiths-Williams (2021) Welsh Government  WPPN’s Decarbonisation and Building Materials webinar, ‘Constructing Excellence in Wales ,’ Rico Wojtulewicz, Head of Planning and Policy pinpoints lack of skills, ’ there is too much voter pleasing, to get it right we need Passivhaus,’ (Wojtulewicz in Griffiths-Williams 2021, 19:38). He concludes shockingly, ‘ we see solar panels are fitted and not connected to anything’. (Wojtulewicz in Griffiths-Williams 2021 20:47).
Exploring the realities of retrofit, considered by Ed Green and Simon Lannon, Welsh School of Architecture’s paper, ‘Homes of today for tomorrow Decarbonising Welsh Housing between 2020 and 2050 Stage 4: retrofit in practice. They found since the 1961  Ministry of Housing and Local Government report the same issues are present,

‘where there is, still a clear need for better quality housing, but a lack of understanding of how meaningful improvement could or should be made.’ (Green and Lannon (2024,p.4).  

The study aims to understand past and present  failures, despite legislation and what is being achieved now in 2026. Colin King’s principles, the 4C’s method of considering retrofitting will be applied different case studies  identifying  potential solutions, including Swansea Council decarbonization site in Clydach. PAS regulations used to analise the findings. 

King’s four Cs illuminate barriers and opportunities. Context includes understanding location, construction and occupancy, with an understanding of geography. Coherence covers understanding connections into the building, moisture and mould management. Very importantly  is Capacity, to allow for mistakes and the unexpected to occur. Caution is the understanding that after care and use of a building should be monitored for the unexpected and challenges in the future. (King, 2024).
Three case studies will examine two Swansea Council houses and non-corporate plan for the insulation retrofit of a grade II listed church conversion in Holt will be compared to understand  limitations in private sector decarbonisation projects. These are explored in the Strategy section of the dissertation. The research aims to  explore the failings of retrofits and gaps in legislation,  using a variety of data gathering devices to  identify best practice and past mistakes. Analysis will include current projects, see Figures 01/02 part of Swansea Council’s latest decarbonisation programme. Powell and Dobson’s projections and plans will be examined including news articles. A  Wales Online article illustrates  decarbonisation in 2019 making mistakes, ‘Council tenants paid £443,000 compensation for 'hugely intrusive' bathroom and kitchen upgrades.’(Youle 2019, p.1).  Conclusions will be drawn from data analyzed, questionnaires, policies and construction data including use of technology including thermal imaging, plus examination of energy efficiency certificates.
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Figure :02 Plans: partially decarbonised Heol Emrys, note new builds to the right and green areas, decarbonised retrofit to the rear, centre of the picture(Credit Powell Dobson Architects 2022)
Strategy for conducting the research
The study will  follow  Linda Groat and David Wang, referring to the 2nd Edition of Architectural Research Methods 2013,  to focus the research question. The diagram shows the interrelationship between the aims, methodology, data gathering and structure of the study. The diagram is inspired by Lara’s use of organic diagrams in his combined strategy research to reflect the organic growth of researching architecture in harmony with nature, like a tree with branches(Lara, 2019).



Strategy for conducting the research

Literature Review
. Source: various reliable 
. Source Accuracy
Primary policy document: Welsh Government (2025)‘Welsh Government Consultation Document 2025, Building Regulations Part L Review Changes to Part L(conservation of fuel and power) Part O (overheating) Part F (ventilation) of the Building Regulations for Dwellings and non-domestic  buildings.’
Methodology Groat and Wang(2019) Chapter  12, ‘Case Studies and Combined Strategies, referring to Architect Fernando Lara’s use of these strategies.


Contextual Purpose
. Motivation : to seek faults and improvements in decarbonisation
Primary source: Griffiths-Williams 2021 Welsh Government  WPPN’s Decarbonisation and Building Materials webinar
. Audience : professionals, stake holders, the public
. Impact : to highlight current decarbonisation
Primary source : Swansea Council Decarbonisation schemes, questionnaires, policy documents
Research Purpose
. Theory : examine documents
. Application: active site analysis





Research Question: Decarbonisation faults and improvements
Decarbonisation faults and improvements









Case studies : Swansea Council decarbonisation projects ongoing and new retrofits 2027, private sector comparison retrofit church conversion

Strategies and Tactics:
Use of Case Studies and Combined strategies






Strategies





Tactics


Figure : 03 Diagram showing interconnections in dissertation (credit Groat and Wang 2013).



Theoretical Structure Conceptualization Specific to the Setting , following Kin’s 4 C’s : Context, Coherence, Capacity and Caution
Quantitative Stage Literature Review : a wide variety of secondary sources have been examined including numerous Welsh Government policy documents and  initial interviews with professionals in the field e.g. Swansea Council staff

Structure within the research methods Needs Assessment Qualitative Stages
. Interviews with professionals and the community
. Observations of sites to be studied
. Documents, primary sources and secondary pinpointed in detail
Use of qualitative and quantitative research from others, referring to Swansea Council and Cardiff University







Program Follow-up and Refinement
Qualitative Stage 
. Interviews with residents 
. Observations : clarifying connections, looking for gaps
. Documents/interpretation of data: professional audit from Building Services mentoring and peer review questionnaires 


Program Implementation and Test 
Based on Dr John Creswell American health and wellbeing researcher mixed methods that supports King and Lara’s holistic organic connections in research data gathering
Check data gathering at mid-point to recalibrate if data is not covering key areas of the research question 
Qualitative stage 
Experimental Intervention
Test Program Based on qualitative measures
Access technology and field of measurement
Instrument and Measure Development
. Quantitative Research,: questionnaire’s producing graphs
. Specify Measure : use King’s boundaries and structures
. Develop Instrument  : technology, thermal imaging, site measurement 












Figure : 04 Conceptualisation flow chart  (credit Creswell 2015).

The decarbonisation projects will be judged using PAS and Welsh Government recommendations , practical observations from  project managers, photographs and reported evidence from Cardiff University  webinar series 2025/2026 Design Research Approaches for Transforming Homes for Future Generations.


Initial Investigations informing Case Studies 
The researcher carried out policy research and interviews with Swansea Council and Welsh Government Staff. Gained advice from Architects, examined webinars, papers, media reports and oral accounts from residents whilst on placement with Swansea Council. Site visits were carried out, site induction and basic health and safety training were attended. Equipment reviews were carried out for technological studies and structure of sites, routines and time tables were studied including mentoring included in documented records for final dissertation draft in 2027. Consultations with clients took place in similar terms for the private sector data case study gathering (Steward, 2026b).
Case Studies
Case studies: The three case studies  will examine the two Swansea Council solutions to retrofitting  in Townhill and Clydach where cavity insulation has caused damp issues, the two experimental biobased techniques will be examined to determine the advantages and disadvantages. The third case study will be a private sector decarbonisation project.
Swansea Council Project manager, Andrew Jackett stressed the importance of  community involvement,
‘We didn’t think we would have trouble securing shared areas where residents accessed utility meters but they were broken into, obscured and blocked by packs of dogs, discarded fake human skeletons and Christmas decorations.’  (Steward, 2026a) 
King; s Four C’s checklist will be valuable in anaylising holistic site data.

Methodology
The study intends to use the methodology reviewed by  Groat and Wang, ‘Case Studies and Combined Strategies,’(Groat and Wang, 2013, p.415). Suiting the  fluid outcomes of the project. Lived experience element where questionnaire’s,  live case studies and qualitative oral evidence will be considered. 
The study will use criteria of analysis used by Swansea Council:   PAS 2035:2023  Retrofitting dwellings for improved energy efficiency 2024. See below key PAS table:
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Figure :05 Flow diagram of the retrofit process required by PAS 2035 and 2030 (credit British Standards Institution, 2024).

Qualitative and quantitative  data will include residents and professionals. London University College’s analysis paper designed to understand hard to decarbonise homes will assist the analysis of the decarbonisation issues.
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Figure 06: definitions of hard to decarbonise homes, showing why there lower performance outcomes (credit London University College, 2019)
 



Literature Search 
Linda Groat and David Wang’s chapter on combined strategies in 2nd Edition of Architectural Research Methods 2013, refers to Modernist researcher and South American Architect Fernando Lara, in his comparison of  Modernism in two cities. The study will use some of Lara’s strategies by using multiple data collection sources in order to understand the residents and practitioners opinions of the decarbonisation(Groat and Wang, 2013).
Groat and Wang’s essential recommendations for empirical combined methodology research will be used to give the theoretical structure.  Showing  rationalization of issues such as causal understanding of links between the case studies in real life contexts as in a building site environment, to ensure theoretical studies correlate with the new data collected in the field.
Groat and Wang’s methodology referring to Lara is used due to the profound understanding  Lara has of intrinsic issues effecting  outcomes in retrofit and decarbonisation. Reference will be made to his survey book, Carranza, L.E and Fernando, L.L (2015) Modern Architecture in Latin America: Art, Technology, and Utopia and webinar, ‘Fernando Lara : The other of the other, Modern Architecture in Latin America, Center for Latin America and Caribbean Studies,’ 2017.
Lara identifies the same ‘needs’ issues  Project Manager Jackett observed in the  Swansea Council project, the same issues identified in the 2021 webinar by the Constructing Excellence in Wales Body.  Illustrated by Wojtulewicz, ‘That’s the problem in the decarbonisation process that there are few people in the business focussed on required needs.’ (Wojtulewicz in Griffiths-Williams, 2021 15:13) referring to, the lack of knowledge in construction and short fallings in connections with policies and planners to the built environment  causing failings.
American wellbeing researcher Creswell  has been used to give fluid but well defined parameters to the initial and ongoing research in using one of his flow chart diagrams, see Figure 04.

The study aims to explore the issue identified in decarbonisation programmes in Wales of concern, identified in 2021 that since the pandemic there is a short fall in successful performance outcomes between Welsh policy and the actual sustainability results in the decarbonised homes.  Using the primary sources in the form of reports made in 2021 by the Constructing Excellence in Wales Body and relevant Welsh Government policies.
To support this research to gain a strong view of how decarbonisation has been developing in the last 4 years since the pandemic, the research will examine the accountability and reports that were discussed in the 2021 Welsh Government  WPPN’s (Welsh Procurement Policy Note) The Decarbonisation and Building Materials webinar.
The webinar, ‘Constructing Excellence in Wales ,’ was led by chief executive, Catherine Griffiths-Williams. The Constructing Excellence in Wales body was set up in 2002 by Welsh Government reflecting the recommendations of the Egan Report, ‘Rethinking Construction.’ It’s now an independent body, ‘campaigning to highlight the industry role in underpinning  key Welsh Government strategies and creating a built environment fit for the future.’(Griffiths-Williams, 2021, 1:35)

This webinar has been chosen to set the scene as a view of decarbonisation its faults and innovations developing. The faults and recommendations raised in the webinar will then be compared to a second document that is current Welsh Government report showing recommendations currently being floated as answers to the faults in decarbonisation and retrofit. 
The second document used  is the, ‘Welsh Government Consultation Document, Building Regulations Part L Review Changes to Part L(conservation of fuel and power) Part O (overheating) Part F (ventilation) of the Building Regulations for Dwellings and non-domestic  buildings.’ The document will be an interesting body of information to compare the faults and strategies in the building construction and materials used and reviewed in 2021 in Wales by an independent body that lives in the spirit of supporting Welsh Government policies. The 2025 document will illustrate the Welsh Government view now of which areas in retrofit and decarbonisation matter today.

The study will focus on the part of the 2025 document that refers to ‘Chapter 3 Part L,F and O Standards for Existing Dwellings in 2024,’ which gives recommendations for the implementation of remedial decarbonisation work. It is a consultation document referencing areas covered by the  2021Welsh Government  webinar.
One of the interesting comments in the consultation document refers to in Question 34, suggests the importance of using, 
‘insulation of exact ducting drainage measures to combat build-up of possible condensation water in existing dwellings,’ (Welsh Government, p.40,2025) 
The   webinar, documents  and written accounts will be explored to detect failures in the decarbonisation of existing housing stock and explore the recommendations in 2025 there to address the long term failures. 
The study takes the idea from Construction Manager Alex Read who is quoted in the webinar as expressing the need for celebrating the good things in the construction industry that can make decarbonisation work as mistakes are learnt from. 
To get a grip on the actual construction materials and their procurement and application the researcher will examine the testimony from 2021 webinar(Excellence in Wales,2021), that includes an explanation of how business get advice in Wales from the introduction from Rob Newman, explaining the Commercial Policies advisor role. The most interesting comments to be examined come from ‘The National Federation of Builders representative Rico Wojtulewicz, Head of Planning and Policy, who gives an insight into the building materials used and the effects of the increase of building material prices and lack of training in retrofit best practice in Wales. 
This theme has grown since 2021 and been observed by Colin King. The study will refer to King  and his articles criticising the outcomes of retrofit decarbonisation projects. Including his article, ‘When Planning Retrofit Works, Stick to the ‘Four Cs.’ Also taken into consideration is the  article about King written by Matthew Forbes Milloy (2025)‘Knowledge, Ignorance and Power: What About the Mould?’
To underpin understanding of  the current situation regarding decarbonisation policies the study will explore the work of Engineer  and consultant on large scale housing projects, Christopher Jofeh as being a primary starting point in understanding how different policies in Wales link together to inform the legislation regarding decarbonisation legally an d in wider terms including wellbeing. Significantly Jofeh was the former chair of the Implementation Group on Decarbonisation of Existing Housing in Welsh Government 2020-2024.
Jofeh, in his online account of the progress of policies of decarbonisation in Wales is clear that, The Well Being of Future Generations (Wales) Act 2015 is a clear signal of an important document to support decarbonisation activities as decarbonisation clearly support many wellbeing issues in Wales. Jofeh calls it, ‘A very profound piece of legislation,’ (Jofeh, 2020 0:29) That legally has to be taken into account by every public body in Wales including Welsh Government which should make it easier to promote retrofit and decarbonisation projects in Wales. Jofeh points out in his presentation on behalf of the London South Bank University.
The study will explore the benefits of decarbonisation working. That the benefits for Wales generally and in wellbeing of the nation are widespread across the spectrum. Including in economic terms, less imported energy and general energy expenditure. Less impact on vulnerable households. Pluses for Welsh employment, skills and business. These benefits in Jofeh’s terms include improved learning and productivity for people in warm better housing and community regeneration. See below chart outlining Jofeh’s ideas which the study will use as one of the criteria to discuss the benefits  of decarbonisation working in alignment with Welsh Government policies.
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Figure :07 London  South Bank University Go Big or Go Home - Tackling Retrofit in a Climate Emergency Part( credit Jofeh, 2020)
 

A plan is also set out by Jofeh in his document accepted by Welsh Government, ‘The Decarbonisation of Existing  Homes in Wales,’2020.
Also, the document, ‘Better Homes, Better Wales, Better World, Decarbonising Existing Homes in Wales Report to Welsh Ministers from the Decarbonisation of Existing Homes in Wales Advisory Group, July 2018,’ will be referred to, giving further background to the expectations of decarbonisation results.
Reference will be made to  the City and County of Swansea (2014)The One Swansea Plan and Delivery Frame work  Chapter 5 Improving and Making the Best Use of Existing Housing Stock 5.1 Managing and Improving Council Housing document refers to the earlier  Welsh Government strategy “Better Homes for People in Wales” and in April 2002, that introduced the Welsh Housing Quality Standard (WHQS) . To give wider scope to understanding the issue of decarbonisation failures in Wales the study will also examine the University College of London report, ‘Analysis on abating direct emissions from ‘hard-to-decarbonise’ homes, with a view to informing the UK’s long term targets A study for the Committee on Climate Change Final Report (Version 3.4) (July 2019). This report further explored in the methodology of the study will help pin point areas in the insulation decarbonisation process that need to be inspected closely.
The research will include oral accounts from current construction decarbonisation projects being carried out by the City and County of Swansea in the Clydach area, concerning current social housing stock. The researcher has been invited to examine current decarbonisation projects and to have the opportunity to explore comparisons fo two different houses being retrofitted. Swansea Council adheres closely to the PAS (Publically Available Specification)2035:2023 Incorporating Corrigendum No. 1 Retrofitting dwellings for improved energy efficiency – Specification and guidance  Department of Energy Security and Net Zero 2024 BSI Standards Limited 2024. This document will be examined in the strategies of conducting the research as one of the yardsticks to assess the decarbonisation success rates when comparing the pilot and the main case study. 
Cardiff University are supporting Swansea Council in their decarbonisation project and the study will refer to their ongoing research findings examining the success of the retrofit including insulation. The researcher will be following their webinar series, ‘design Research Approaches for Transforming Homes for Future Generations, Cardiff University (Coombes, 2026) as it rolls out and consulting with their team to acquire up to date data to examine in the study.
 The researcher will also be using various mixed methodologies that  enable thorough exploration of the comparisons of the decarbonised houses and pinpointing improvements in construction methods.
The methodologies explored by Groat and  Wang will be used in the dissertation. Terminology used by Groat and Wang refer to a particular form of mixed methodologies they write of as ,Case Studies and Combined Strategies,’(Groat and Wang, 2013, p415). 

The researcher has chosen this method because of its sensitivity and passion to seek out the facts in the ‘ordinary,’ by examining the built environment thoughtfully and by use of a number of qualitative and practical methods, ‘in their real life contexts,’(Groat and Wang, 2013, p419).
Once the work is completed  the sustainability of the retrofits in terms of the past failures in Wales e.g. damp reoccurring with cross examination of policies, evidence, questionnaires and holistic evidence.
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e o — pose scces and technical difficulties in installing energy efficiency

Steel framed (BISF)

+ Limited internal space restricts the choice of heating system to those
size Space constrained homes without large nits o hot water storage, and limits installation of
internal wall insulation
[1] A Study of Hard to Treat Homes using the English House Condition Survey (2008) BRE; [2] Analysis of hard-to-treat housing in England
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Homes can be considered to be ‘hard to decarbonise’ if thev are ‘hard to g
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Benefits for Wales of residential decarbonisation
improved energy security, with a more resilient economy that relies less on imported gas

less investment will be needed to generate, store and transmit decarbonised energy
reduced impacts on vulnerable households from increases in energy costs

reduction in fuel poverty

public funding leverages in private funding

an enhanced skills base

the creation of a substantial market for Welsh firms supplying energy efficiency products and services
higher employment and higher incomes

fewer people on benefits

increased economic activity generating increased tax revenues to pay for better public services
lower rent arrears for social and private landlords

improved air quality

improved learning. because children learn better in warm homes

work on homes will provide opportunities to protect them against overheating
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warmer and dryer homes in winter will lead to physical and mental health benefits (particularly for children, the

disabled and the elderly), which will reduce demand on the NHS and social care
the regeneration of public housing estates and widespread neighbourhood improvement
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Go Big or Go Home - Tackling Retrofit in a Climate Emergency Part 5/10 - C Jofeh: Retrofit
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Figure 1 - The domestic retrofit process required by PAS 2035 and PAS 2030
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