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[bookmark: _Toc227589631]Aims & Objectives
Aim
To evaluate the cost-effectiveness and energy efficiency impact of government-funded insulation and low-carbon heating retrofits in UK domestic housing.
Objectives
1. To analyse the current energy performance of UK housing stock 
2. To evaluate insulation and low-carbon heating retrofit measures 
3. To assess installation costs and potential energy savings 
4. To calculate payback periods of selected retrofit measures 
5. To examine the role of government funding in improving adoption rates
[bookmark: _Toc227589632]Abstract
The UK housing sector remains one of the least energy-efficient in Europe, with massive playing a role in national energy consumption and carbon emissions. Retrofitting measures such as upgraded insulation and low-carbon heating systems have the potential to reduce energy demand significantly. However, high upfront costs continue to limit the large-scale adoption. This research proposal attempts to show the cost-effectiveness of government-funded retrofit measures, with a larger focus on insulation and low-carbon heating systems in domestic housings. The study will show installation costs, potential energy savings, and payback periods to determine the financial viability of these interferences. A mixed-method methodology will be used, merging quantitative analysis of cost and energy data with qualitative details into policy and adoption barriers. The research will also examine how government funding plans, including grants and low-interest loans, can accelerate the availability and affordability of retrofits. The findings are likely to provide evidence-based recommendations for improving energy efficiency in UK housing when guaranteeing economic usefulness and supporting national carbon reduction targets.
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The UK housing sector is widely recognised as one of the least energy-efficient in Europe, with a large proportion of existing homes failing to fulfil the modern energy performance standards. Many of the current housing stock was constructed prior to the introduction of more strict building regulations, resulting in poor insulation, inefficient heating systems, and as a result high levels of heat loss. As a result, domestic buildings are responsible for a large amount of the national energy consumption and carbon emissions. With increasing pressure to meet net-zero carbon targets and rising concerns over energy security and affordability, improving the energy efficiency of existing housing has become a top priority.
One of the most effective approaches to addressing this issue constitutes the implementation of domestic retrofit measures. Retrofitting involves upgrading existing buildings to improve their thermal performance and reduce energy demand. Among the most impactful measures are insulation improvements—such as loft and cavity wall insulation—and the adoption of low-carbon heating systems, including air-source heat pumps. These interventions have the power to significantly reduce household energy consumption, cut carbon emissions, and decrease long-term energy costs for occupants. However, despite these benefits, the wide adoption of retrofit actions is limited.
A key restriction to the implementation is the high upfront cost commonly associated with many retrofit changes. While insulation upgrades and heating system replacements can lead to money savings in the long term, the initial investment that is required can prove far too costly for most homeowners. This is especially relevant due to the current cost-of-living crisis, where households may be unable or unwilling to commit to very large costs, even if durable benefits are clearly seen. As a result, there is a growing debate regarding the role of government intervention in supporting and promoting large-scale retrofit adoption.
Government funding mechanisms, such as grants and low-interest loan schemes, have been proposed as a means of overcoming financial obstacles and accelerating the uptake of energy efficiency measures. Previous initiatives have shown differing levels of success, showing the value of carefully designed and focused support schemes. However, questions remain in regards to the cost-effectiveness of these interventions, particularly in relation to the balance between public spending and long-term energy and carbon savings.
This research proposal attempts to evaluate the cost-effectiveness of government-funded insulation and low-carbon heating retrofits in UK domestic housing. The study will focus on assessing the financial viability of retrofit measures by analysing installation costs, potential energy savings, and payback periods. In addition, it will explore the extent to which government funding can improve the accessibility and adoption of these technologies.
The central research question guiding this study is: To what extent can government-funded insulation and low-carbon heating retrofits improve energy efficiency and provide cost-effective payback in UK domestic housing? To address this question, the research will adopt a mixed methodology approach, blending quantitative analysis of cost and energy performance data with qualitative evaluation of policy mechanisms and implementation obstacles.
The aim of this study is to evaluate the cost-benefit and energy efficiency impact of government-funded retrofit measures. To achieve this, the research will pursue multiple key objectives: analysing the current energy performance of UK housing stock; evaluating the effectiveness of insulation and low-carbon heating systems; assessing installation costs along with potential energy savings; calculating payback periods; and examining the role of government funding in improving adoption rates.
By dealing with these objectives, the research attempts to add to the ongoing discussion surrounding energy efficiency in the built environment and provide evidence-based recommendations intended for policymakers. Ultimately, improving the performance of existing housing stock will play a key role in decreasing national energy demand, raising energy security, and supporting the UK’s transition towards a cleaner and low-carbon future.
[bookmark: _Toc227589634]Literature Review
[bookmark: _Toc227589635]1 Overview of UK Housing Energy Performance
The energy performance of the UK’s housing stock has been widely criticised in both academic literature and business reports. A significant proportion of homes were constructed prior to the introduction of modern building regulations, particularly those relating to thermal efficiency and insulation standards. As a result, many properties show high levels of heat loss through poorly insulated walls, roofs, and floors, alongside below par heating systems. According to existing studies, domestic buildings account for approximately 20–25% of total UK carbon emissions, as proven by Commons Library (2024) who state that in 2022 residential buildings accounted for a fifth of gas emissions in the UK. This shows the scale of the challenge in achieving national sustainability targets.
Research has regularly identified that older housing stock, particularly pre-1980 dwellings, performs significantly worse in terms of energy efficiency when compared to newer builds. This is proven by Greener Solutions Group (2025) who state that the average EPC ratings for new homes is Band B, where old homes are at Band E with over 80% of homes being built before the 1990’s. Even in more recently constructed homes, differences in construction quality and obedience to regulations can result in performance gaps between designed and actual energy efficiency. This has led to increasing recognition that improving existing housing stock, rather than emphasising solely on new construction, is crucial for lowering overall energy demand.

[bookmark: _Toc227589636]2 Retrofit Measures for Energy Efficiency
Domestic retrofitting has developed as a key strategy for improving energy performance. Retrofit measures generally aim to reduce heat loss, improve thermal comfort, and raise the efficiency of heating systems. Among the most studied interventions are insulation upgrades and the implementation of low-carbon heating technologies.
Insulation measures, such as loft insulation, cavity wall insulation, and solid wall insulation, are widely regarded as some of the most cost-effective methods of cutting heat loss. Studies suggest that a significant proportion of heat loss in UK homes occurs through the building envelope, particularly roofs and walls. This is supported by Designing Buildings (2022) who mention that poor insulation and thermal bridging across the building envelope leads to significant heat loss. By improving insulation levels, it is possible to substantially reduce heating demand and associated energy consumption. Loft insulation, for example, is regularly highlighted as a relatively low-cost intervention with a short payback period, while solid wall insulation, although more expensive, can provide considerable long-term energy savings.
In addition to insulation, low-carbon heating systems have gained increasing attention. Technologies such as air-source heat pumps and ground-source heat pumps afford an alternative to traditional gas boilers by utilising renewable energy sources. Research shows that heat pumps have the potential to considerably reduce carbon emissions, particularly when combined with a decarbonised electricity grid. As proven by Green Living Blog (2025) who say that heat pumps are more energy efficient, reduced reliance on fossil fuels, and have long term savings and sustainability. However, their effectiveness is often dependent on the thermal performance of the building, meaning that insulation improvements are usually required to maximise efficiency.
[bookmark: _Toc227589637]3 Financial Obstacles to Retrofit Implementation
Despite the clear benefits of retrofit measures, their adoption continues to be limited. One of the most frequently cited barriers in the literature is the high upfront cost associated with installation. As suggested by Nilan (No Date) Who mention that the high upfront costs deter people from up taking retrofit projects, along with large corporations being hesitant to the substantial allocation of funds for retrofit schemes. While many retrofit measures offer long-term financial savings through decreased energy bills, the initial investment required can be substantial, particularly for more comprehensive upgrades such as solid wall insulation or heat pump systems.
Research shows that homeowners often prioritise short-term affordability as opposed to long-term savings, especially in stages of economic crisis. This behavioural tendency can dissuade investments in retrofit measures, even when they are economically viable over time. Furthermore, there is often a lack of knowledge or understanding of the possible financial benefits, including energy savings and payback periods.
Another key issue identified in the literature is the “split incentive” problem, particularly in rental properties. Landlords may be unwilling to invest in energy efficiency improvements if the financial benefits are primarily experienced by tenants through cut energy bills. This further limits the large-scale adoption of retrofit measures across the housing sector.
[bookmark: _Toc227589638]4 Government Funding and Policy Mechanisms
Government intervention has been widely recognised as a major contributor in accelerating retrofit adoption. Various funding mechanisms have been proposed and implemented, including direct grants, tax incentives, and low-interest loan schemes. These approaches aim to reduce the monetary burden on homeowners and encourage investment in energy efficiency improvements. This is supported by Journal-Buildings Cities (No Date) who mention that Government intervention is crucial for addressing the challenges and barriers faced by landlords and homeowners.
Previous government initiatives have produced mixed results. Some schemes have significantly increased uptake of specific measures, while others have been criticised for limited accessibility, short implementation periods, or a complex application process. This shows that while government funding can have a major part, its effectiveness is highly dependent on the design and delivery of the policy.
Low-interest loan schemes have been identified in the literature as a potentially effective plan for enabling homeowners to spread the cost of retrofit measures over time. This is supported by Nationwide (2024) who mention that customers can take loans of up to £20,000 in order to help homeowners retrofit their homes, with a 0% API. By reducing the current financial burden, such schemes can make larger-scale interventions more accessible. However, concerns remain regarding the long-term affordability of loans and the willingness of homeowners to take on additional financial commitments.
[bookmark: _Toc227589639]5 Cost-Effectiveness & Payback Periods
The concept of cost-effectiveness is vital to evaluating the viability of retrofit measures. Cost-effectiveness is typically assessed by comparing the initial installation cost with the financial savings generated over time, often expressed in terms of payback period. A shorter payback period indicates a more financially attractive investment. 
Studies have shown that different retrofit measures change considerably in terms of cost-effectiveness. For example, loft insulation is often associated with relatively low installation costs and rapid payback periods, sometimes within a few years. In contrast, technologies such as heat pumps involve increased upfront costs and longer payback periods, although they may offer greater long-term environmental benefits.

It is also important to consider that energy price fluctuations can strongly impact payback calculations. Rising energy costs can reduce payback periods by increasing the value of energy savings, while steady or decreasing prices may have the opposite effect. This creates a level of uncertainty into economic evaluations and highlights the relevance of considering multiple scenarios.
[bookmark: _Toc227589640]6 Gaps in Ongoing Research
While there is extensive literature on individual retrofit measures and general policy approaches, several gaps remain. Firstly, much of the existing research focuses on either technical performance or policy analysis in isolation, with limited integration of value for money and government funding schemes inside a single study. This creates a lack of broad understanding regarding how financial support influences the realistic feasibility of retrofit measures.
Secondly, there is a need for more applied research that considers practical conditions, including installation costs, energy savings, and user behaviour. Many studies rely on conceptual models that may not fully reflect actual performance in domestic environments. This can result in differences between predicted and recorded outcomes.
Finally, there is limited research that directly compares the cost-effectiveness of different retrofit measures inside the context of government funding. Understanding how financial support impacts payback periods and overall practicality is essential toward developing effective government schemes.
[bookmark: _Toc227589641]7 Addressing the Research Gap
This proposed research attempts to respond to these gaps by combining both quantitative and qualitative analysis to evaluate the cost-effectiveness of selected retrofit measures included in the context of government funding. By focusing on insulation and low-carbon heating systems, the study will provide a targeted and practical assessment of key interventions.
The research will incorporate analysis of installation costs, energy savings, and payback periods to show measurable outcomes. In addition, it will examine the role of government funding schemes in improving affordability and encouraging adoption. By integrating these elements, the study aims to provide a more comprehensive understanding of how financial support can influence the success of domestic retrofit programmes.
Ultimately, this research seeks to contribute to the development of more effective strategies for improving energy efficiency in UK housing. By addressing both economic and practical considerations, the findings are expected to offer valuable insights for policymakers, industry professionals, and homeowners.
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This study will adopt a mixed-methods research design, combining both quantitative and qualitative approaches to provide a comprehensive evaluation of domestic retrofit measures. The integration of these methods allows for both measurable analysis of cost-effectiveness and a broader understanding of policy and implementation challenges. This is proven by Atlasti (No Date) who state that mixed methods research generates new insights, its flexibility, and enhances the depth of analysis.
The quantitative component will focus on analysing the cost and energy performance of selected retrofit measures, specifically insulation improvements and low-carbon heating systems. This will involve the assessment of installation costs, estimated annual energy savings, and calculation of payback periods. This approach enables objective comparison between different retrofit options and provides a clear basis for evaluating financial viability. Quantitative research is good because, as proven by Insights Opinion (No Date) it provides objective and unbiased results, shows reliable findings due to large samples, and delivers high accuracy.
The qualitative component will complement this analysis by examining existing government policies, funding mechanisms, and barriers to adoption. This will involve a review of secondary sources such as government reports, industry publications, and academic literature. The inclusion of qualitative analysis allows the research to consider broader contextual factors that influence the success of retrofit programmes, including social, economic, and behavioural aspects. Qualitative research is good because, as proven by Marvin (2025) this research provides meaningful and specific insights, is a flexible approach to data collection, more affordable, and captures non quantifiable aspects.










[bookmark: _Toc227589643]2 Data Collection Methods
Data for this research will be collected primarily through secondary sources, ensuring that the study can be completed within the available timeframe while still maintaining academic rigour.
Quantitative Data Collection
Quantitative data will be gathered from:
Government and industry reports
Published academic studies
Energy performance datasets
Manufacturer and installer cost estimates
This data will include:
Typical installation costs for insulation measures (e.g. loft and cavity wall insulation)
Costs associated with low-carbon heating systems (e.g. air-source heat pumps)
Estimated annual energy savings for each measure
Typical household energy consumption data
These datasets will be used to calculate and compare the financial performance of each retrofit measure.

Qualitative Data Collection
Qualitative data will be collected through:
Review of UK government policies and funding schemes
Analysis of previous retrofit programmes
Examination of reported barriers to adoption
This will include sources such as policy documents, white papers, and industry commentary. The aim is to identify key themes relating to funding effectiveness, accessibility, and public engagement.
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As this research relies primarily on secondary data, the concept of sampling differs from traditional primary research studies. Instead of selecting participants, the research will focus on selecting relevant and reliable data sources.
For the quantitative component, data will be selected based on:
Relevance to UK domestic housing
Recency and reliability of the data
Applicability to typical residential properties
The analysis will focus on representative housing scenarios rather than individual case studies, allowing for generalised conclusions to be drawn.
For the qualitative component, sampling will involve selecting a range of policy documents and academic sources that provide diverse perspectives on government funding and retrofit implementation. This ensures a balanced and comprehensive understanding of the topic.
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Quantitative Analysis
The quantitative analysis will focus on evaluating the cost-effectiveness of selected retrofit measures. This will involve:
Comparing installation costs across different measures
Estimating annual energy savings based on existing data
Calculating payback periods using the following formula:
[image: ]
This calculation will provide a clear indication of how long it takes for each retrofit measure to recover its initial cost through energy savings.
In addition, comparative analysis will be conducted to assess:
Which measures offer the shortest payback periods
The relative affordability of each option
The potential long-term financial benefits
Where possible, sensitivity analysis will be considered to account for variables such as changes in energy prices, which can significantly impact payback periods.


Qualitative Analysis
The qualitative data will be analysed using a thematic analysis approach. This involves identifying and evaluating recurring themes within the literature and policy documents.
Key themes to be explored include:
Effectiveness of government funding schemes
Barriers to retrofit adoption
Public perception and awareness
Accessibility of financial support
By analysing these themes, the research will provide insights into how government intervention influences the uptake of retrofit measures and the extent to which financial support mechanisms are effective.
[bookmark: _Toc227589646]5 Ethical Considerations
Although this research does not involve primary data collection from human participants, ethical considerations remain important. The study will ensure that all data used is obtained from credible and publicly available sources, and that proper referencing is maintained throughout.
Key ethical considerations include:
Ensuring accuracy and honesty in data interpretation
Avoiding misrepresentation of findings
Proper citation of all sources to prevent plagiarism
Maintaining objectivity and avoiding bias in analysis
In addition, care will be taken to ensure that any policy evaluations are conducted fairly and based on evidence rather than opinion.







[bookmark: _Toc227589647]6 Limitations of the Methodology
While the chosen methodology is appropriate for the scope of this research, several limitations must be acknowledged.
Firstly, the reliance on secondary data means that the study is dependent on the accuracy and reliability of existing sources. Any inconsistencies or limitations within these datasets may affect the findings.
Secondly, the use of generalised data may not fully capture variations between individual properties, such as differences in construction type, location, and occupant behaviour. These factors can influence both energy consumption and the effectiveness of retrofit measures.
Finally, the absence of primary data collection limits the ability to capture first-hand insights from homeowners or industry professionals. However, this limitation is mitigated using a wide range of secondary sources and the inclusion of qualitative analysis.
[bookmark: _Toc227589648]7 Summary of Methodological Approach
Overall, the mixed-methods approach adopted in this research provides a balanced and practical framework for evaluating the cost-effectiveness of domestic retrofit measures. By combining quantitative analysis of financial performance with qualitative evaluation of policy and implementation factors, the study is able to address both technical and contextual aspects of the research problem.
This approach ensures that the research not only produces measurable outcomes but also contributes to a broader understanding of how government funding can influence the adoption of energy efficiency measures in UK housing.
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A structured timeline is essential to ensure that the research is completed efficiently within the allocated timeframe. This study will be conducted over a period of approximately 12 weeks, allowing sufficient time for data collection, analysis, and report writing.
In the initial stage (Weeks 1–2), the research topic will be refined, and a detailed review of existing literature will be undertaken to establish a strong theoretical foundation. This will involve identifying key themes, gaps in current research, and relevant data sources.
During Weeks 3–5, quantitative data will be collected from secondary sources, including government reports, academic publications, and industry data. At the same time, relevant policy documents and funding schemes will be reviewed for qualitative analysis.
Weeks 6–8 will focus on data analysis. Quantitative data will be used to calculate installation costs, estimated energy savings, and payback periods for selected retrofit measures. Qualitative data will be analysed thematically to identify key trends and insights related to government funding and adoption barriers.
In Weeks 9–10, the main body of the research findings and discussion will be developed, integrating both quantitative and qualitative results.
Finally, Weeks 11–12 will be dedicated to finalising the report, including editing, proofreading, and ensuring all references are correctly formatted. This structured approach ensures that all aspects of the research are completed in a logical and organised manner.
[bookmark: _Toc227589650]Expected Outcomes
The expected outcomes of this research are centred on evaluating the cost-effectiveness and practical viability of selected domestic retrofit measures. It is anticipated that insulation improvements, particularly loft and cavity wall insulation, will demonstrate relatively low installation costs and short payback periods, making them financially attractive options for homeowners.
In contrast, low-carbon heating systems such as air-source heat pumps are expected to involve higher upfront costs and longer payback periods. However, these systems are likely to offer greater long-term environmental benefits through significant reductions in carbon emissions, particularly as the UK electricity grid continues to decarbonise.
The research is also expected to demonstrate that government funding mechanisms, including grants and low-interest loans, can play a significant role in improving the affordability and accessibility of retrofit measures. By reducing the financial barrier associated with initial installation costs, such schemes may encourage higher adoption rates among homeowners.
Additionally, the study is likely to identify key challenges associated with retrofit implementation, including financial constraints, lack of awareness, and variability in housing conditions. These findings will contribute to a better understanding of how policy interventions can be designed to maximise effectiveness.
Overall, the research is expected to provide evidence-based recommendations that support the development of more effective strategies for improving energy efficiency in UK domestic housing, while balancing economic feasibility and environmental impact.
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