
cover  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Homes 
of today 

for tomorrow 
Decarbonising Welsh Housing between 2020 and 2050 

 

 

 

 

Stage 4: 

retrofit in practice  
Ed Green and Simon Lannon, Welsh School of Architecture                     February 2024 



executive summary  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

focus on decarbonisation. 

delivers on economy. 

focus on decarbonisation and affordable warmth. 

delivers on economy and environment. 

future 

best 

practice 

Welsh 

zero 

carbon 

UK  

zero 

carbon 

focus on decarb, affordable warmth and holistic quality.  
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step change needed 

environment                                   economy 

society 

sustainability 

The 'three-pillar' definition of sustainability has been variously attributed to the authors of the 

Brundtland Report, Agenda 21, and the 2002 World Summit on Sustainable Development. 

 

 

Executive summary 

Research by the Welsh School of Architecture under the title Homes of Today for Tomorrow has 

focused on understanding how decarbonisation of the Welsh housing stock should be undertaken: 

stage 1 pan Europe review of best retrofit practice 

stage 2 modelling decarbonisation of the Welsh housing stock 

stage 3 learning from social housing landlords 

stage 4 exploring retrofit in practice 

Decarbonisation of the existing housing stock presents a huge challenge for current and future 

generations. There is concern that a highly systematic approach to decarbonisation could diminish 

the distinctiveness of different homes and places, and miss opportunities to improve quality for 

occupants and for the wider community. 

A systems-led approach to decarbonisation is being promoted by UK government, whereby 

conventional fossil fuel heating systems are replaced with low carbon (typically electric) heat sources. 

This is the most affordable approach in terms of capital cost. It is relatively well understood by the 

industry and replicable at scale, and aligns with the elemental way social housing landlords view their 

stock. However this approach typically increases fuel bills, with the potential to worsen fuel poverty. 

A joint focus on decarbonisation and affordable warmth is promoted by Welsh Government. This 

requires a fabric-first approach to retrofit and provides a pathway for achieving zero carbon without 

increasing fuel poverty, but meets only two of the seven Wellbeing of Future Generations Act (WFGA) 

goals in a meaningful way. 

To meet all seven WFGA goals, future retrofit must collectively address decarbonisation, affordable 

warmth and holistic quality. This requires a step change for all parties involved in the retrofit process, 

and adoption of both a coherent standard and a flexible approach. The thinking of policy-makers, 

planners, designers and constructors must extend beyond the dwelling to consider the collective 

needs and aspirations of the wider community, and there will be lifestyle implications for all of us. 
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The potential improvement of quality and value could be a catalyst for retrofit of homes in the private 

sector, particularly when this can be achieved within permitted development rights (because of the 

reduction in cost, timescale and risk). For this to happen, guidance must be provided by the public 

sector linking retrofit that improves quality of the home with retrofit to decarbonise and improve 

energy efficiency. Understanding the impact of retrofit on fuel bills could also incentivise the private 

sector. Presently, energy modelling tends to happen late and does not necessarily inform the retrofit. 

The RIBA Plan of Work 2020 is an important document but it confuses homeowners and landlords. 

Eight sequential work stages do not promote efficient domestic retrofit, which is reliant on as much 

information as possible being available from the outset. Relatively small details or specialist input 

which may emerge late in the Plan of Work can completely change the scope of a retrofit, resulting in 

abortive work - increasing project time, cost and risk of failure.  A Plan of Work better suited to 

domestic retrofit would be more collaborative. It would encourage design and construction 

professionals to work together, with project aims agreed at the outset. The process would be cyclical 

rather than linear, and should incorporate clear targets, cost and energy modeling at key stages. 

There are a number of roles for governance in creating a better context for retrofit. Centrally provided, 

freely available guidance that explains retrofit opportunities to homeowners and landlords would 

inevitably increase the amount and quality of retrofit, particularly in an economic climate where fewer 

people are moving, and more are seeking to improve the quality and value of their homes. Guidance 

should outline a legible, streamlined retrofit process and describe both the benefits and the 

challenges clearly, alongside an explanation of likely costs.  

The planning process presents a major source of risk for retrofit projects, particularly if the proposed 

changes are of sufficient scope to increase property value. Permitted development rights allow some 

retrofit to take place without planning permission, but the extent of permitted work can be ambiguous. 

The process of obtaining planning consent is seen as time consuming, expensive and unpredictable. 

Local Authorities could reduce risk and uncertainty by providing affordable access to expert advice, 

on a project by project basis, but this will require a considerable increase in resources for planning 

offices. The constraints imposed by Conservation Area and Listed Building status also need review. 

A publicly coordinated energy efficiency consultancy service coordinated could also promote energy 

efficiency funding programmes, and deliver best practice advice and useful energy modelling at the 

right point in the retrofit process. This would increase confidence in the value of retrofit, diminishing 

risk in a notoriously risk-heavy area of construction, and reducing the likelihood of project failure. 

Central government could make retrofit more attractive and cost-effective by supporting or 

incentivising collaboration between retrofit designers and constructors. 

There is a skills shortage pervading all aspects of the retrofit industry that must be addressed. Our 

understanding of embodied carbon in particular is very limited. While some tools for measuring and 

reporting on embodied carbon exist they are not in widespread use, and more work is needed to 

develop a consistent and coherent methodology, if embodied carbon is to be considered as seriously 

as operational carbon. 

It is not clear that Retrofit Coordinators (as defined by PAS2035, British Standard for retrofit) have the 

expertise needed to deliver creative, contextual retrofit with a combined focus on decarbonisation, 

affordable warmth and quality. The skills needed are consistent with the core skills of the Architect, as 

outlined by professional bodies ARB and RIBA. A mechanical approach to retrofit (as advocated by 

PAS2035) is more likely to miss opportunities to improve quality and value that should incentivise 

retrofit in the first place, and less likely to meet the needs of current and future generations. 
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1. introduction  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

section 1: 

Introduction 

 

The Welsh housing stock is among the oldest and least efficient in Europe. Of the 1.4 million dwellings 

that existed in 2017 (StatsWales, 2018), one third were built before 1919. In comparison, just 6% 

were built in the last 30 years. Despite numerous energy efficiency initiatives, almost a quarter of 

Welsh households experience fuel poverty, (NEA 2017), and housing currently produces 21% of 

Welsh carbon emissions (BEIS 2018). 

Recent, widespread recognition of the climate emergency has escalated the perceived urgency of 

decarbonisation, and continues to do so. In 2019, the UK Committee for Climate Change (CCC) 

stated that Welsh Government should target no less than a 95% reduction in carbon emissions by 

2050 (versus 1990 levels, source: CCC, 2019). 

The Homes of Today for Tomorrow research projects were commissioned by Welsh Government 

(2017 - 2022) to better understand key challenges likely to affect successful decarbonisation of the 

Welsh housing stock. Stage 1 provided a broad, pan-Europe review of good, best and emerging 

retrofit practice. Stage 2 focussed on the Welsh housing stock and established reasonable limits for 

decarbonisation, along with the link between improvement of dwelling energy efficiency and 

decarbonisation of energy at source. Stage 3 concentrated on Welsh social housing, as the sector 

with the clearest incentives for decarbonisation. Recurring house types were analysed, to understand 

the likely scope and standard of retrofit needed to meet international decarbonisation targets. Both 

stages unveiled a clear tension between decarbonisation and affordable warmth. 

Homes of Today for Tomorrow Stage 4 continues to narrow in focus. A single case study is explored, 

on the basis that it reflects many of the challenges embedded in retrofit of the Welsh housing stock. 

Analysis of the potential for retrofit to meet decarbonisation targets and address affordable warmth is 

combined with an exploration of retrofit that improves quality more generally, in keeping with WFGA. 

Through this comparison, Stage 4 aims to establish whether the seven WFGA goals (compliance with 

which is now a legislative requirement for public bodies in Wales) provide an appropriate vehicle to 

demand retrofit of the Welsh housing stock that: 

(1) meets international decarbonisation targets,  

(2) avoids pushing low income families into fuel poverty, and  

(3) improves the quality of Welsh Housing, such that it is fit for future generations. 

Right: Homes for Today and Tomorrow (MHLG, 1961) was published 

sixty years ago by the Parker Morris Committee, in the context of a 

fundamental need to improve housing quality. The report 

recommendations became a mandatory standard for all new towns 

and social housing which only ended in 1980, when the Conservative 

government sought to reduce the cost of housing. Today, again, there 

is a clear need for better quality housing, but a lack of understanding 

of how meaningful improvement could or should be made. 

Below: the secret garden flat is an adaptive retrofit of a terraced property 

by Nic Howett Architect. The project reconnected a modest flat with its 

garden space and was named London's best home improvement by the 

Don't Move Improve! competition in 2023. Photography by Henry Woide. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project aim and objectives 

 

This research aims to establish whether the goals outlined in the Wellbeing of Future Generations 

(Wales) Act (WFGA) can be used to drive retrofit of the Welsh housing stock that meets international 

decarbonisation targets, addresses fuel poverty, and improves the quality of Welsh Housing more 

generally, such that it is fit for current and future generations. 

 

Objectives: 

Outline the implications of WFGA for retrofit of the Welsh housing stock. 

Compare different levels of retrofit to understand the scope of retrofit that meets WFGA. 

Explore the typical domestic retrofit process, identifying key factors that affect its success.  

Develop lessons for retrofit stakeholders including policy makers, clients, designers and constructors. 

 

Research method 

For this publication, a case study is used to explore the potential of retrofit to meet decarbonisation 

targets, while improving the quality of the home more generally. The pre-1919 mid terraced dwelling 

chosen for the case study has distinct characteristics that make it relevant for the wider Welsh 

housing stock, in terms of dwelling type, age, physical condition and energy source. 

Three retrofit scenarios are described. Each scenario is explained in terms of key aims, scope and 

specification, and the measurable outcomes that result. The first scenario is a light retrofit with an 

explicit focus on meeting UK decarbonisation targets  - principally through a transition from fossil fuels 

to low carbon (electric) sources of heat. Constraining capital cost and disruption for occupants are 

key concerns. The second scenario applies the approach to retrofit advocated by Welsh Government, 

which requires that decarbonisation is delivered with due consideration for energy costs, so as not to 

increase fuel poverty. It requires deep retrofit with a fabric first approach alongside a shift to low 

carbon heat, and probably a renewable energy source. The third scenario treats retrofit for 

decarbonisation as an opportunity to holistically improve the quality of the home in line with WFGA. 

This scenario considers organisation of the home, the space standards it meets (including 

opportunities for expansion), and other improvements that could have wider benefits to quality of life, 

health or wellbeing.  

The impact of each retrofit scenario is measured in terms of energy efficiency (SAP rating and EPC), 

annual fuel bills, the (embodied) carbon caused by the retrofit, and the impact on operational carbon 

(against 1990 levels). Analysis of the case study informs a discussion of retrofit options, by 

establishing what factors to consider when deciding when and how retrofit should take place. 

The retrofit case study is then used as vehicle to discuss retrofit in practice. Participating practitioners 

discussed the case study through their own experience of retrofit, and worked to establish key factors 

that influence whether retrofit succeeds or fails. The RIBA Plan of Work (2020) provides a structure 

for recording this discussion, whereby the retrofit is mapped in practice against the Plan of Works, 

identifying opportunities to improve and inform the retrofit process. This in turn enables a review of the 

effectiveness and appropriateness of the Plan of Work for domestic retrofit projects. 

Conclusions have been drawn from this research in the form of lessons learnt that should have value 

for key stakeholders involved in retrofit. The lessons learnt are wide-ranging, and have relevance for 

policy-makers, clients (including homeowners) and developers, as well as designers and constructors 

of current and future retrofit projects. 

 

Four pie charts describe the makeup of the Welsh 

housing stock as a whole, in terms of four key 

descriptors ² age, tenure, house type and energy 

source. The case study (below) reflects the most 

common characteristic for each descriptor (shown 

hatched on the pie charts) ² a pre-1919 mid terraced 

home in private ownership, heated via mains gas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The average energy efficiency for dwellings in Wales 

(calculated using RdSAP) is SAP61, which is the bottom 

of EPC band D). Pre-1919 dwellings average EPC E 

(SAP53) and only dwellings constructed post 2000 

achieve EPC band C on average (SAP73). 

All data is drawn from the Welsh Housing Conditions 

Survey (WHCS),2017-2018. 

Figure 1: homes by age 

 

 

 

 

 

 

 

 

 

  
 

Figure 2: homes by tenure 

 

 

 

 

 

 

 

 

 

   
 

Figure 3: homes by type 

 

 

 

 

 

 

 

 

 

   
 

Figure 4: homes by energy source 



2. WFGA and housing  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

section 2: 

The Wellbeing of Future Generations (Wales) Act and housing 

 

The Well-being of Future Generations (Wales) Act (2016) requires that public bodies think longer term 

in their decision-making, working together with people to create a Wales that we all want to live in, 

now and in the future. Seven goals are enshrined in the Wellbeing of Future Generations Act (wheel, 

below left) with the combined agenda of ¯acting today for a better tomorrow.° 

Below, the seven WFGA goals are interrogated in terms of implications for the retrofit of housing that 

is concerned with quality®. The table below identifies that there are key issues to be considered 

during retrofit, potential benefits to the user, and potential wider benefits. Each of the seven WFGA 

goals is then translated into a key area of concern or agenda for housing retrofit in the future: carbon, 

capital, change, health, energy, people and place. 

Overleaf, each goal is unpacked to understand implications in more detail. These seven agendas 

provide a means by which the quality of retrofit can be assessed.  

Image and quote source 

https://www.futuregenerations.wales/ 

  

WFGA goal considerations during retrofit benefits in use wider benefits theme: 

A globally reponsible 

Wales 

Specify low embodied carbon,  

design for low operational CO2      
Reduced CO2 emissions  

Decarbonising Wales, meeting 

international targets 
carbon 

     

A prosperous Wales 
Specify local resource use,   

utilise local skills 

Better value retrofit                 

More affordable housing 

Stronger local economies,  

skills and community building 
capital 

     

A resilient Wales 
Specify for low maintenance, 

design in ecological diversity 

mitigating overheating,    

flexible and adaptable homes 

Reduced pressure on local 

infrastructure, more capacity   
change 

     

A healthier Wales 
Specify natural resource use    

and breathable construction 

Healthy internal environment, 

reduced environmental impact 

Healthier communities, with 

less pressure on the NHS 
health 

     

A more equal Wales 
Improved fabric performance 

and more efficient systems  

Reducing heating bills              

Reducing fuel poverty 

Affordable warmth for all, 

Energy positive communities 
energy 

     

A Wales of cohesive 

communities 

Design mixed, flexible housing, 

consult with the community 

Meeting housing need with   

flexible, high quality homes 

More varied communities, 

different procurement pathways 
people 

     

A Wales of vibrant 

culture and¤ 

preserve heritage, design with 

sensitivity to context 

maintaining and enhancing 

local character 

supporting people, commu-

nities and distinctive places 
place 

 

https://www.futuregenerations.wales/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Understanding the WFGA goals as a measure of housing quality 

 

Over the following seven pages, each WFGA goal is unpacked in terms of project constraints, project 

benefits and wider benefits to understand the implications of adopting the WFGA goals in order to 

ensure better quality housing. Where appropriate, relevant targets or key implications for design and 

construction are explained. Examples are provided of projects that reflect the focus of some goals. 

Finally, a key publication is provided for each goal, as a reference / resource for obtaining more 

detailed guidance and establishing best practice. 

A number of different sets of regulations and housing standards contribute in different ways, and to 

different degrees, to the quality of housing in the UK ² both in terms of new-build and existing homes. 

The diagram (below) maps the focus and reach of some of them, as follows: 

Å International decarbonisation targets 

Å UK Building Regulations 

Å LETI (London Energy Transformation Initiative) 

Å Passivhaus 

Å London Housing Design Guide 

Å Welsh DQR (2021) 

Å Welsh Government®s decarbonisation strategy 

This mapping exercise identifies that some  regulations and housing standards (such as UK Building 

Regulations) are concerned with many of the WFGA agendas, but are typically not sufficiently 

onerous for housing to be required to substantially meet WFGA aims. Others (such as Passivhaus) 

are concerned with just one or two areas of focus. Such standards are less likely to be enforced, but 

are more likely to result in housing that is in keeping with some of the WFGA aims. 

None of the housing standards or regulations commonly adopted in the UK require that housing 

quality be considered holistically. 

 

carbon
         
capital     change      health      energy      people      place 



WFGA goal:  a globally responsible Wales 

Housing focus: carbon 

 

project constraints:   project benefits:   wider benefits: 
specify low embodied carbon,  reduced carbon emissions   decarbonising Wales 
design for low operational carbon      meeting international targets 

 

This goal requires a low carbon upgrade of the existing building fabric. It suggests minimal use of 

carbon-heavy materials such as cement or concrete, and that priority be given to the use of timber 

and other CO2 sequestering materials (e.g. wood fibre insulation), along with lightweight foundations, 

to offset the CO2 that is generated during construction. 

The building fabric should be improved to a standard whereby transition to a low carbon heating 

system is possible without an increase in fuel bills, resulting in a reduction of at least 95% in 

operational CO2/m2 compared with 1990 benchmarks. 

 

 

 

 

Left and below: the LETI climate emergency design guides 

establish appropriate targets for energy efficiency improvements. 

The newbuild guide was published in 2017, the LETI retrofit guide 

was published in 2021. 

WFGA goal:  a prosperous Wales 

Housing focus: capital 

 

project constraints:   project benefits:   wider benefits: 
specify local resource use,  better value retrofit    stronger communities 
utilise local skills   more affordable housing  with local skills and resources  

 

This goal requires that options to utilise locally sourced resources and labour be explored. This may be 

a little more expensive, but investment will help support local, sustainable economies. Quality may 

also be higher, and impact on the environment reduced (for example by reducing, or even eliminating, 

the carbon cost of travel and transportation). 

Use of local products and local skills or expertise will make the development easier and more 

affordable to maintain in the future. By utilising local suppliers, fabricators and constructors, capacity 

for future work is grown, and connections with the wider community are strengthened. 

 

 

 

 

Left: the Zero Carbon Homes report, by Wood Knowledge Wales 

(2021) makes the case for greater use of local timber in a range of 

construction-facing applications. 

 

Below: the LETI climate emergency design guides also provide 

guidance on minimising embodied carbon in construction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


