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1.0 Abstract
This research proposal examines the comparative effectiveness of retrofit and new-build construction approaches within the UK housing sector, with a focus on sustainability, cost efficiency, and long-term performance. As the construction industry faces increasing pressure to meet net-zero carbon targets, the decision between upgrading existing buildings and constructing new developments has become increasingly important. Existing research indicates that retrofit strategies can significantly reduce embodied carbon emissions through the retention of existing structures, while new-build construction offers opportunities for improved operational energy performance through modern design and materials (UK Green Building Council, 2021; HM Government, 2021).
The proposed study will adopt a mixed-methods research design, incorporating both qualitative and quantitative data to evaluate lifecycle carbon impacts, economic viability, and practical implementation challenges associated with each approach. Secondary data analysis will be supported by case studies and industry reports to provide a balanced comparison.
The aim of this research is to determine the most sustainable and cost-effective construction strategy under varying conditions, while addressing gaps in existing research relating to the balance between environmental performance and financial feasibility. The findings are expected to support construction professionals and policymakers in making informed decisions that align with long-term sustainability objectives.
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2.0 Introduction
2.1 Background of the Study
The construction sector is among the biggest sources of carbon emissions, positioning it as a crucial target in sustainability enhancement initiatives. In the UK, the constructed environment accounts for approximately 25% of overall carbon emissions, indicating that alterations in building techniques are crucial to achieve climate goals (UK Green Building Council, 2021).
Consequently, there is growing pressure to lower both operational carbon (emissions from energy consumption throughout a building’s lifespan) and embodied carbon (emissions from materials and construction activities). Operational carbon constituted a significant share of emissions from buildings in the UK, underlining the necessity for enhanced construction practices and building utilization (UK Green Building Council, 2025).
A crucial choice in contemporary construction is deciding between retrofitting older structures or building new ones. Retrofitting construction includes enhancing current buildings to boost efficiency and prolong their durability. This method is significant as it minimizes the demand for fresh resources and curbs destruction debris. Repurposing structures and materials can result in considerable carbon reductions, especially when structural components are preserved (UK Green Building Council, 2022).
In contrast, newly constructed buildings can be designed to adhere to contemporary standards right from the outset. This can enhance energy efficiency and tenant comfort. Nonetheless, new construction projects frequently lead to increased embodied carbon because of the manufacturing and transport of materials. Studies indicate that embodied carbon can represent a significant share of overall emissions in new builds, posing a key challenge in reaching net-zero goals (UK Green Building Council, 2024).
While retrofit is frequently viewed as more sustainable, constructing new buildings remains necessary to satisfy housing needs and replace structures that are now inadequate. This poses a challenge in the construction sector, where choices need to weigh environmental effects, expenses, and feasibility
2.2 Research Question 
The main research question for this study is:
To what extent is retrofit construction more sustainable and cost effective than new build construction in the UK housing sector?


2.3 Aims and Objectives
The aim of this research is to compare retrofit and new-build construction methods in terms of sustainability, cost and performance.
The objectives of the study are:
· To examine the environmental impact of retrofit and new-build construction, focusing on embodied and operational carbon 
· To compare the costs involved in each method, including initial and long-term costs 
· To assess how each approach performs in terms of energy efficiency and occupant comfort 
· To identify the main challenges associated with retrofit and new-build construction 
· To determine which method is more suitable under different conditions within the UK housing sector
3.0 Literature Review
3.1 Overview of Retrofit Construction
Retrofit construction includes enhancing current structures to boost their energy efficiency, prolong their lifespan, and lessen environmental effects. This method is especially significant in the UK since many buildings were built prior to the implementation of contemporary energy standards. Consequently, numerous properties need enhancements like better insulation, upgraded heating systems, and ventilation to align with modern performance standards.
A key benefit of retrofitting is the decrease in embodied carbon. Maintaining current structures like walls, floors, and foundations decreases the requirement for new building materials. This aids in lowering emissions associated with the production and transportation of materials. Enhancing the energy efficiency of current homes is viewed as crucial for the UK to achieve its long-term carbon reduction goals (Committee on Climate Change, 2019).
Retrofitting can enhance the performance of buildings while in use. Actions like loft insulation, double glazing, and energy-saving heating systems can decrease energy usage and reduce operating expenses (National Audit Office, 2020). The effectiveness of retrofit relies on the state of the structure. Aging structures might possess architectural or design constraints that complicate renovations.
Challenges are also associated with retrofit construction. These comprise disturbances to residents during building work, unpredictability in project expenses, and challenges in upgrading older structures. In certain instances, deep retrofit initiatives can be intricate and costly. Nonetheless, retrofitting continues to be an essential approach for enhancing sustainability within the current building inventory.
3.2 Overview of New-Build Construction
New construction involves the creation of buildings from the foundation using new materials, contemporary methods, and up-to-date design criteria. This method enables developers to comply with current building standards and attain high energy efficiency from the beginning. Recently constructed properties typically feature enhanced insulation, airtightness, and modern heating systems, which can greatly lower operational energy consumption and enhance the comfort of residents.
A key benefit of new-build construction is the capacity to create structures tailored to meet contemporary sustainability criteria. Aspects like renewable energy solutions, optimized building designs, and top-performing materials can be incorporated during the design phase, enabling structures to realize reduced energy usage throughout their lifetime (Ministry of Housing, Communities & Local Government, 2020). This renders new construction projects appealing regarding their energy efficiency over time.
Nevertheless, a significant drawback of new construction is the amount of embodied carbon present. The creation and movement of materials like concrete, steel, and glass heavily contribute to carbon emissions. In numerous instances, the carbon emitted during construction may take years to balance out via energy savings throughout the building’s operation. Studies indicate that new construction often leads to significantly greater initial carbon emissions when compared to preserving and renovating existing structures (Institution of Structural Engineers, 2020).
New construction also includes demolition when current structures are replaced. This results in more construction waste and greater environmental consequences. Nevertheless, new construction is crucial to satisfy housing needs, especially in expanding urban regions where extra housing is necessary.
In general, although new construction provides distinct advantages regarding contemporary performance and design versatility, it poses challenges concerning environmental effects, especially with respect to embodied carbon. This necessitates a thorough comparison of new construction with renovation options to identify the most sustainable method
3.3 Sustainability and Carbon Impact
Sustainability is a key factor when comparing retrofit and new-build construction, particularly in relation to carbon emissions. In the construction industry, two main types of carbon are considered: embodied carbon and operational carbon. Embodied carbon refers to emissions produced during the manufacture, transport and construction of materials, while operational carbon refers to emissions generated during the use of a building, such as heating and electricity (World Green Building Council, 2019).
Retrofit construction is generally more sustainable in terms of embodied carbon because it reuses existing building structures. By retaining elements such as walls, floors and foundations, the demand for new materials is reduced. This helps lower emissions associated with material production, which is one of the most carbon-intensive stages of construction. The World Green Building Council (2019) highlights that avoiding demolition and rebuilding can significantly reduce upfront carbon emissions, which form a large part of a building’s total lifecycle impact.
In addition, retrofit contributes to sustainability by reducing construction waste. Demolition generates large amounts of waste that must be transported and processed, which adds further environmental impact. By reusing existing buildings, retrofit reduces both waste generation and the need for landfill, making it a more resource-efficient approach.
However, retrofit does not always achieve the same level of operational efficiency as new-build construction. Older buildings often have limitations such as poor insulation, outdated layouts and structural constraints that restrict the extent of improvements. Even after upgrades, some retrofitted buildings may still consume more energy compared to modern buildings designed to current standards.
In contrast, new-build construction allows buildings to be designed for energy efficiency from the outset. This includes high-performance insulation, airtight construction, and the integration of renewable energy systems such as solar panels. According to HM Government (2021), improving energy efficiency in buildings is essential for reducing long-term carbon emissions, and new-build developments can be designed to meet these targets more effectively.
Despite this, new-build construction has a major disadvantage in terms of embodied carbon. The production of materials such as concrete and steel generates significant emissions, and the demolition of existing buildings adds further environmental impact. As a result, new-build projects often begin with a higher carbon footprint, even if they achieve lower emissions during operation.
A key concept when comparing both approaches is lifecycle assessment (LCA), which considers the total environmental impact of a building over its entire lifespan. Lifecycle assessment shows that while new-build construction may perform better in reducing operational emissions, retrofit often results in lower overall emissions due to reduced embodied carbon. This highlights the importance of considering both short-term and long-term impacts when making construction decisions.
Overall, retrofit construction is generally more effective in reducing embodied carbon and waste, while new-build construction can achieve better operational performance. This creates a trade-off between immediate environmental impact and long-term efficiency. Therefore, the most sustainable approach depends on factors such as the condition of the existing building, the level of required performance, and the intended use of the development.
3.4 Cost and Economic Considerations
Price is a crucial element when choosing between retrofit and new construction. Numerous projects emphasize upfront construction expenses, but this fails to convey a complete understanding of long-term worth. To accurately compare the two methods, it is essential to take into account the total lifecycle cost, encompassing construction, operation, maintenance, and end-of-life expenses RICKS,2025).
Retrofit projects may be more economical since they utilize current structures, minimizing the demand for new materials and demolition. This may reduce initial building expenses in some instances. Moreover, enhancements like insulation and effective heating systems can lower energy expenses over time, rendering retrofitting financially advantageous in the long run.
Nonetheless, retrofit projects frequently involve unpredictability. Aging structures might conceal structural problems, utilize obsolete materials, or present access challenges that raise expenses once renovations start. This complicates the accurate prediction of final project costs. As stated by Designing Buildings (2025), retrofit initiatives typically necessitate comprehensive surveys and meticulous planning, potentially raising professional and labor expenses.
In contrast, new construction is typically more consistent regarding expenses. As the building is conceived from the start, there is enhanced control over materials, design, and construction methods. This can simplify budgeting and planning. Nonetheless, new construction projects typically necessitate a greater upfront investment because of the expenses related to materials, labor, and site setup.
Regarding long-term expenses, new construction can provide reduced operational costs through enhanced energy efficiency. Contemporary structures are crafted to fulfill present criteria, leading to decreased energy use and lower maintenance needs. Nevertheless, these advantages need to be weighed against the increased initial expenses and ecological effects.
In general, retrofitting could be more economical if the current building is well-maintained and can be improved without significant problems. New construction might be preferable when the current building is unfeasible or when enhanced performance criteria are necessary. This indicates that cost-effectiveness relies on both immediate and future factors
3.5 Gaps in Current Research 
Despite the extensive research on comparing retrofit and new construction, several gaps remain. Many research efforts concentrate predominantly on carbon emissions, especially the distinction between embodied and operational carbon. Though this is crucial, it frequently results in insufficient examination of other essential aspects like cost, feasibility, and practical application.
For instance, various reports emphasize that retrofitting buildings lowers embodied carbon by utilizing current structures (World Green Building Council, 2019). Nevertheless, these studies frequently overlook the difficulties associated with implementing retrofit projects in real-world scenarios. Factors like structural constraints, disturbance to residents, and the state of current buildings can significantly influence the suitability of retrofit as an option.
Furthermore, there is a scarcity of studies that directly evaluate the long-term cost-effectiveness of retrofitting versus constructing new buildings. Although some references mention whole-life costing, there is a lack of concrete data illustrating how expenses evolve over time across various project types. The Royal Institution of Chartered Surveyors (2017) states that whole-life cost plays a crucial role in construction decision-making, but it is not consistently utilized in research studies.
A further gap in existing research is the absence of case-specific examinations. Numerous studies offer broad findings, indicating that retrofitting is more sustainable or that constructing new buildings is more efficient. Nonetheless, these findings do not consistently consider variations among buildings, sites, and project specifications. For instance, a structure in bad structural condition might be inappropriate for retrofitting, whereas a properly maintained building could be enhanced successfully.
Although there has been considerable research comparing retrofitting and new construction, numerous gaps still exist. Numerous research initiatives focus mainly on carbon emissions, particularly the difference between operational and embodied carbon. Despite its importance, it often leads to inadequate consideration of other vital factors such as expense, viability, and real-world implementation.
For example, multiple reports highlight that retrofitting structures reduces embodied carbon by using existing buildings (World Green Building Council, 2019). However, these studies often disregard the challenges involved in executing retrofit projects in practical situations. Elements such as structural limitations, disruptions to inhabitants, and the condition of existing structures can greatly affect the viability of retrofitting as an alternative.
Additionally, there is a lack of research that directly assesses the long-term cost-effectiveness of retrofitting compared to building new structures. Despite some sources noting whole-life costing, there is a deficiency of solid data demonstrating how costs change over time for different project categories. The Royal Institution of Chartered Surveyors (2017) indicates that whole-life cost is essential in construction decision-making, yet it is not uniformly applied in research studies.
Another shortcoming in current research is the lack of case-specific analyses. Several investigations provide extensive results, suggesting that retrofitting is more eco-friendly or that building new structures is more effective. However, these results do not uniformly take into account differences between buildings, locations, and project details. A structure in poor condition may not be suitable for retrofitting, while a well-maintained building could be successfully upgraded
4.0 Research Design and Methodology
4.1 Research Design
This study will adopt a mixed-methods research design, combining both qualitative and quantitative approaches. This approach is suitable because it allows the research to examine both measurable data and real-world experiences when comparing retrofit and new-build construction.
The quantitative aspect of the research will focus on numerical data such as carbon emissions, energy performance, and cost comparisons. This type of data allows for objective analysis and helps identify measurable differences between the two construction methods. For example, lifecycle carbon data can be used to compare the environmental impact of retrofit and new-build projects.
The qualitative aspect of the research will focus on understanding industry perspectives, challenges, and practical limitations. This includes reviewing case studies, reports, and professional opinions. Qualitative data is important because construction decisions are not based on numbers alone, but also on factors such as feasibility, site conditions, and project constraints.
Using a mixed-methods approach improves the reliability of the research because it combines different types of evidence. According to Saunders, Lewis and Thornhill (2019), using more than one research method can provide a more complete understanding of a topic and reduce the limitations of relying on a single method.

4.2 Data Collection Methods
The study will primarily rely on the collection of secondary data. This entails collecting available data from trustworthy sources like governmental documents, sector publications, and scholarly research. Secondary data is suitable for this study as it provides access to a diverse array of previously tested and validated information without necessitating extensive primary data collection.
Information will be gathered from sources such as:
· Publications from the government regarding housing and sustainability 
· Reports on performance for retrofitting and new constructions in the industry
· Scholarly publications and research reports
In construction research, secondary data is frequently utilized because it offers a budget-friendly and time-saving approach to examining existing information (Research Methodology, no date)
4.3 Sampling Methods
The study will use purposive sampling. This means that specific sources and case studies will be selected based on their relevance to the research topic. For example, reports focusing on UK housing, carbon emissions, and construction costs will be prioritised.
This approach ensures that the data collected is directly related to the research question, rather than being random. Purposive sampling is suitable for research where the aim is to gain detailed understanding from specific, relevant sources rather than generalising across a large population (Saunders et al., 2019).
4.4 Data Analysis Plan
The data collected will be analysed using a comparative analysis approach. This involves directly comparing retrofit and new-build construction across key factors, including:
· Embodied carbon and operational carbon 
· Initial construction costs and lifecycle costs 
· Energy performance and efficiency 
· Practical challenges and limitations 
The analysis will involve identifying patterns, similarities, and differences between the two approaches. Quantitative data will be used to compare measurable factors such as emissions and cost, while qualitative data will be used to understand practical challenges and industry perspectives.
This combined approach allows for a more balanced evaluation of both construction methods. It also supports the main aim of the research, which is to determine which approach is more sustainable and cost-effective under different conditions.
One limitation of this method is that the results depend on the quality of the available data. If data from different sources is inconsistent, it may affect the accuracy of comparisons. To reduce this risk, the research will use multiple sources to cross-check information where possible.
4.5 Ethical Considerations
This research will follow basic ethical principles to ensure that all information is used responsibly. Since the study relies on secondary data, there are no direct risks to participants. However, it is still important to:
· Use reliable and credible sources 
· Avoid plagiarism by correctly referencing all material 
· Present information accurately without misinterpretation 
All sources will be referenced using the Harvard referencing system to maintain academic integrity.
5.0 Timeline
Table 1: Research Project Timeline
	Stage
	Activity
	Duration
	Timeframe

	Research Planning
	Finalising Topic, research question, and proposal
	1 week
	Week 1

	Literature Review
	Collecting and reviewing relevant sources
	3 weeks
	Weeks 2-4

	Data Collection
	Gathering secondary data from reports and case studies
	2 weeks
	Weeks 5-6

	Data Analysis
	Comparing retrofit and new build data
	2 weeks
	Weeks 7-8

	Writing draft
	Writing main sections of the research project
	2 weeks
	Weeks 9-10

	Review and Editing
	Proofreading, formatting, and improving content
	1 week
	Week 11

	Final submission
	Completing and submitting the final assignment
	1 week
	Week 12




6.0 Expected Outcomes
The anticipated result of this study is to present a distinct comparison between retrofit and new construction regarding sustainability, cost-efficiency, and overall effectiveness in the UK housing market.
The results are expected to indicate that retrofit construction is more efficient in lowering embodied carbon, as it utilizes existing buildings and minimizes the demand for new materials. This is expected to render retrofit a more eco-friendly choice in cases where buildings are structurally intact and can be improved without significant difficulties.
Nonetheless, the study is anticipated to demonstrate that newly constructed buildings achieve superior operational efficiency. Contemporary structures are engineered to adhere to present criteria, potentially leading to reduced energy consumption and enhanced long-term efficiency. This could render new construction more appropriate in situations where current structures cannot be effectively improved.
Regarding expenses, the research is anticipated to reveal that retrofitting can provide lasting monetary advantages by lowering energy expenses, but it may also involve greater uncertainty during building due to concealed flaws and structural constraints. New construction projects tend to have more predictable costs, but they may necessitate a larger upfront investment.
In general, the study is anticipated to determine that no single answer is consistently the most effective. Rather, the best approach will rely on factors like the state of the current structure, project specifications, and objectives for long-term sustainability. This underscores the significance of employing a balanced strategy when making decisions in construction.
The results of this research are anticipated to benefit construction experts, developers, and policymakers by offering a better insight into whether retrofit or new-build construction is the more efficient choice.
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