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[bookmark: _Toc227341370]1. Abstract
The construction sector in Wales is increasingly shaped by sustainability policy, particularly the Net Zero Wales 2021–2025 framework, which encourages carbon reduction across the built environment (GOV, 202). As a result, there is a growing focus on retaining and refurbishing existing and listed buildings rather than relying on new-build development. While this approach helps reduce embodied carbon, it also poses challenges for quantity surveyors, particularly in cost estimation and cost management.
This study explores how sustainable refurbishment practices affect the way quantity surveyors in Wales estimate and manage costs. It uses a qualitative approach, based on semi-structured interviews with practising professionals, supported by a case study of a listed building refurbishment project to illustrate actual cost risks.
The findings suggest that refurbishment projects introduce greater uncertainty than new-build schemes, due to unknown building conditions and potential hidden defects. As a result, achieving cost certainty at early stages is more difficult, and quantity surveyors often rely more on professional judgement, risk allowances, and contingency planning.
Overall, the study highlights a practical tension between sustainability goals and the need for reliable cost advice. It suggests that cost management in refurbishment projects is becoming more flexible and adaptive, rather than relying solely on traditional fixed cost planning methods.
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[bookmark: _Toc227341371]1.    Introduction
[bookmark: _Toc227341372]1.1 Background of the Study
Sustainable construction has become a key priority within the UK construction sector, driven by environmental pressures, regulatory reforms, and government carbon reduction targets. In Wales, policy frameworks such as Net Zero Wales 2021–2025 emphasise the industry’s responsibility to reduce environmental impact while maintaining cost efficiency and value for money. As a result, sustainability is now a standard part of construction practice, shaping project planning, procurement processes, and cost‑management activities.
While early sustainability discourse focused primarily on new‑build developments and low‑carbon technologies, increasing attention is now directed toward the retention, refurbishment and adaptive reuse of existing buildings. These approaches are recognised for their potential to significantly reduce embodied carbon and material waste, aligning with whole‑life performance principles that assess environmental impact across an asset’s full lifecycle. As a result, sustainability considerations are increasingly integrated into professional standards, cost‑planning methodologies, and lifecycle assessment frameworks.
Quantity surveyors occupy a significant role in navigating these requirements through early-stage cost planning, risk allowance development, contingency strategies, and ongoing budget control. However, traditional cost‑estimation models developed for new‑build projects are often less suited to refurbishment contexts, where sustainability-driven retention of existing fabric introduces greater uncertainty. This creates tension between achieving sustainability goals and providing clients with reliable early cost estimates. 
Despite the growing prominence of sustainability within construction, existing research tends to examine sustainability and cost management as largely separate domains. While studies acknowledge the environmental benefits of refurbishment, there remains limited insight into how such practices directly affect cost estimation and management processes in practice, particularly within conservation-led projects.
[bookmark: _Toc225268130][bookmark: _Toc227341373]1.2 Research Question
How do selected sustainable construction practices, such as the retention and refurbishment of existing and listed buildings, affect the cost estimation and cost management approaches used by quantity surveyors in Wales?

[bookmark: _Toc225268131][bookmark: _Toc227341374]1.3 Aim and Objectives
Aim
To critically evaluate how selected sustainable construction practices, particularly the retention and refurbishment of existing and listed buildings, influence cost estimation and cost management approaches used by quantity surveyors in Wales.

Objectives
· [bookmark: _Int_m0R8tIQm]To identify and categorise sustainable refurbishment practices influencing construction projects in Wales.
· To evaluate the key challenges faced by quantity surveyors when estimating and managing costs associated with the retention of existing and listed buildings.
· To analyse how risk and uncertainty, including hidden defects and heritage constraints, are addressed within cost estimation and cost control processes.
· To assess whether existing cost management tools and approaches adequately support sustainable refurbishment and conservation-led projects.

[bookmark: _Toc227341375]2.   Literature Review
[bookmark: _Toc227341376]2.1 Introduction
The construction industry is undergoing a transition towards sustainability, driven by regulatory pressure, climate targets, and evolving client expectations. Within the UK, and particularly Wales, this shift has intensified the focus on sustainable refurbishment and the retention of existing and listed buildings rather than demolition and new-build construction. Policy direction from the Welsh Government reinforces this approach through commitments to carbon reduction and sustainable development, positioning refurbishment as a key mechanism for achieving environmental targets.
This literature review critically examines how sustainable refurbishment practices, particularly the retention and conservation of existing and listed buildings, influence the accuracy of cost estimation and cost management strategies. It evaluates key challenges, including uncertainty and risk, and assesses the adequacy of existing quantity surveying tools within this evolving professional context. In doing so, it identifies a gap in current research on how practitioners adapt their approaches to these limitations.
[bookmark: _Toc227341377]2.2 Sustainable Refurbishment and Conservation Practices
Sustainable construction increasingly prioritises the retention and adaptation of existing buildings to reduce embodied carbon and minimise material waste. The UK Green Building Council highlights that refurbishment can significantly reduce lifecycle carbon emissions compared to new construction, particularly where primary structural elements are retained. This aligns with broader whole-life performance principles, which emphasise the environmental impact of a building across its entire lifecycle rather than focusing solely on operational efficiency.
[bookmark: _Int_lVb7fZea]However, while the environmental rationale for refurbishment is widely accepted, its practical implications for cost management are more complex. The retention of existing building fabric introduces inherent uncertainty about structural condition, material integrity, and the extent of required intervention. Unlike new-build projects, where design and specification can be controlled from the start, refurbishment projects are constrained by existing conditions that are often only partially understood at early stages.
This highlights a clear conflict between sustainability objectives and cost certainty, which directly affects how quantity surveyors approach cost estimation and cost management in refurbishment projects. While policy and industry guidance promote refurbishment as a preferred strategy, the associated uncertainty challenges quantity surveyors' ability to provide reliable early-stage cost advice. As a result, sustainable refurbishment not only represents an environmental shift but also necessitates a reconsideration of how cost estimation is practised.
[bookmark: _Toc227341378]2.3 Cost Estimation Challenges in Refurbishment Projects
Cost estimation in refurbishment projects is widely recognised as inherently complex due to the uncertainty associated with existing structures. Traditional estimation approaches rely on historical cost data and standardised models, both of which assume a degree of predictability in project scope and conditions. However, this assumption is fundamentally incompatible with refurbishment contexts, where incomplete information and building-specific variability undermine cost reliability.
Kirkham (2022) argues that effective cost planning is dependent on the progressive development of design information. While this principle is applicable in new-build contexts, its relevance to refurbishment is limited, as critical information such as structural condition or material degradation often remains unknown until construction is underway. This suggests that traditional cost planning models are less effective in refurbishment projects. 
Similarly, Ashworth, Hogg and Higgs (2013) emphasise the importance of accurate and complete information in achieving reliable cost estimates. However, this perspective underestimates the extent to which uncertainty is unavoidable in refurbishment contexts. Uncertainty isn’t just a temporary issue it’s a defining feature of these projects, showing that conventional deterministic approaches may be inherently unsuitable.
[bookmark: _Int_qf7zRCrR]Recent research reinforces this critique. Lauble (2025) identifies significant limitations in early-stage cost prediction models, noting their inability to account for hidden defects and evolving project conditions. Likewise, Balasbaneh et al. (2025) highlight the lack of standardised lifecycle cost methodologies, leading to inconsistent and often unreliable cost assessments. While these studies acknowledge the inadequacies of existing approaches, they provide limited insight into how practitioners respond in practice.
This reveals a critical gap, as it highlights the lack of understanding of how quantity surveyors adapt cost estimation practices in response to sustainable refurbishment
[bookmark: _Toc227341379]2.4 Cost Management Approaches in Sustainable Refurbishment
The challenges associated with refurbishment extend beyond cost estimation into broader cost management practices. In contrast to new-build projects, where cost control typically follows a structured, sequential process, refurbishment projects require a more dynamic, adaptive approach due to evolving scope and incomplete information.
One significant development in this area is the increasing emphasis on lifecycle costing (LCC) and whole-life value assessment. The Royal Institution of Chartered Surveyors (2023) identifies whole-life carbon and cost evaluation as central to sustainable construction decision-making, requiring quantity surveyors to consider long-term performance rather than focusing solely on initial capital expenditure. This reflects a broader shift towards value-based assessment, where long-term environmental and economic benefits may justify higher upfront costs.
However, the practical application of lifecycle costing remains problematic. Muthu (2016) notes that LCC relies on assumptions regarding future performance, maintenance, and operational conditions, all of which introduce uncertainty. This issue is amplified in refurbishment projects where existing building conditions further complicate long-term projections.
Sharbaf and Schneider-Marin (2025) extend this critique, demonstrating that cost-benefit analysis methods for sustainable upgrades vary significantly in their assumptions and scope. This lack of standardisation reduces comparability and limits the effectiveness of LCC as a decision-making tool. While the Royal Institution of Chartered Surveyors promotes lifecycle costing as a best-practice approach, its practical implementation appears inconsistent and context-dependent.
This suggests that, in practice, quantity surveyors may rely less on formal cost models and more on professional judgement when managing refurbishment projects. Consequently, cost management becomes a flexible, iterative process that incorporates staged cost validation, risk-adjusted contingency allowances and continuous reassessment as project information evolves.
Emerging research also highlights the potential of digital tools to enhance cost management. Wu et al. (2023) propose integrated decision-support systems combining BIM, lifecycle assessment, and real-time data to improve sustainability-focused decision-making. However, the application of such tools in refurbishment contexts remains limited due to data constraints and the difficulty of accurately modelling existing buildings.
Overall, this highlights a gap between cost management theory and how it is applied in practice underscoring the need to examine how practitioners adapt to these challenges.
[bookmark: _Toc227341380]2.5 Existing QS Tools and Practices
The adequacy of existing quantity surveying tools in supporting sustainable refurbishment projects remains a key concern within the literature. Traditional tools, including bills of quantities, elemental cost plans, and standardised cost databases, are primarily designed for new-build construction, where project scope is more predictable.
Cartlidge (2018) argues that quantity surveying practices are structured around stable project conditions, limiting their effectiveness in contexts characterised by uncertainty. This limitation is particularly evident in refurbishment projects, where variability in building condition and scope reduces the reliability of standardised approaches.
[bookmark: _Int_og3oXluY]The Royal Institution of Chartered Surveyors New Rules of Measurement (NRM) framework continues to provide the industry standard for cost estimating and planning. However, its effectiveness is dependent on the availability of accurate input data. In refurbishment contexts, where such data is often incomplete, detailed measurement at early stages may create a false sense of accuracy rather than improving cost certainty.
This suggests that existing tools are not inherently flawed but are constrained by their reliance on predictable project conditions. As a result, their application in refurbishment projects is limited, requiring adaptation or supplementation through more flexible and experience-based approaches
Despite the expansion of literature on sustainable construction, lifecycle assessment, and cost management, a critical gap remains between theoretical frameworks and their practical application within refurbishment and conservation-led projects. Existing studies consistently identify the limitations of traditional cost estimation approaches, particularly their reliance on predictable and complete information, yet offer limited insight into how these limitations are addressed in practice.
Furthermore, while concepts such as lifecycle costing and whole-life value are increasingly embedded within professional guidance, their implementation is often constrained by uncertainty, subjective assumptions, and a lack of standardised methodologies. This suggests that the challenge is not solely methodological, but also professional, requiring quantity surveyors to adapt their role in response to changing project conditions.
Consequently, there is a need for empirical research examining how practitioners navigate the tension between sustainability objectives, particularly embodied carbon reduction and the commercial imperative for cost certainty. This study addresses this gap by exploring how quantity surveyors in Wales adjust their cost estimation and cost management approaches in response to the uncertainties associated with sustainable refurbishment and conservation-led construction.
[bookmark: _Toc227341381]3. Applied Case Study: Cost Risk in the Sustainable Refurbishment of a Grade II Listed Building
The challenges identified in the literature are clear in practice, particularly in refurbishment projects where the retention of existing fabric is prioritised as part of a sustainability-led strategy. A relevant example is the refurbishment of a Grade II listed cinema building, where environmental objectives favoured conservation over demolition.
At the feasibility stage, the scope was limited to façade cleaning and minor repairs, with early cost estimates based on the assumption of structural stability. However, later investigation revealed rust jacking within embedded steel supports, requiring extensive structural stabilisation and specialist conservation works. This resulted in significant cost escalation and programme extension beyond initial allowances.
This case shows a key limitation identified in the literature: early-stage cost estimation in refurbishment projects is constrained by incomplete information and the presence of latent defects (Douglas, 2006). It demonstrates that, while sustainability-led retention reduces embodied carbon, it also increases uncertainty that undermines cost certainty and challenges the reliability of initial cost advice.
Further risk emerged through the unexpected discovery of archaeological remains during groundworks, triggering statutory requirements, design changes, and additional costs. These events are unpredictable and cannot be fully accounted for within traditional cost planning frameworks (Ashworth, Hogg, and Higgs, 2013), highlighting the limits of traditional cost estimating methods.
From a cost management perspective, these uncertainties extend beyond estimation into valuation and payment processes. The full cost of additional works is not always recoverable and is often subject to negotiation, requiring quantity surveyors to justify and defend variations within contractual constraints. This highlights the commercial reality that managing sustainable refurbishment projects involves not only accounting for uncertainty but also balancing technical cost accuracy with contractual and financial pressures.
While the case study shows the practical implications of uncertainty, it also highlights a broader limitation within current cost management frameworks. Specifically, it demonstrates that traditional approaches assume a level of predictability that is fundamentally incompatible with refurbishment projects. This raises questions about whether existing cost-planning methods require adaptation or whether entirely new approaches are needed to accommodate sustainability-led conservation work. This case therefore not only supports the research question but also reinforces the need for empirical investigation into how practitioners respond to these structural limitations in practice. 
[bookmark: _Toc227341382]4.   Research Design and Methodology
Qualitative research allows for an in‑depth understanding of perceptions, decision‑making, and professional adaptation in complex project environments. Because sustainable refurbishment projects involve uncertainty, limited information, and shifting risks, they are not well-suited to purely quantitative methods. This approach focuses on detailed, real-world insight rather than statistical generalisation. 
Although qualitative research relies on smaller samples and carries risks of subjectivity, it provides a valuable understanding of how practitioners reason and manage uncertainty in practice. While findings cannot claim statistical representativeness, they can offer analytically transferable insights relevant to similar professional and policy contexts.
A qualitative approach is particularly appropriate as it captures the subjective judgement and professional reasoning that underpin cost estimation in uncertain refurbishment contexts, which cannot be fully understood through quantitative methods alone.
[bookmark: _Toc227341383]4.1 Data Collection and Sampling Methods
Primary data will be collected through semi-structured interviews with practising quantity surveyors working in Wales. Semi-structured interviews are appropriate because they provide a balance between consistency and flexibility. They allow the researcher to address a common set of themes across all participants while also enabling follow-up questions to explore individual experiences in greater depth. This is particularly important in a study concerned with professional judgement, because it allows participants to explain not only what they do but why.
The interviews will focus on issues related to the research aim and objectives, including:
· The impact of sustainable refurbishment on early-stage cost estimation
· The management of hidden defects and scope
· The influence of listed buildings and heritage constraints on cost advice
· The use of contingencies, risk allowances, and staged cost validation
· The use of cost management tools in sustainable refurbishment projects.
Interviews are expected to last approximately 45 minutes and will be conducted online or by telephone, depending on participant availability. With participant consent, interviews will be audio-recorded to ensure accuracy and transcribed for analysis. Using recorded interviews supports transparency and reduces the risk of selective note taking.
A purposive sampling strategy will be used to recruit participants with direct, relevant professional experience. This approach is used because the study does not require a random sample of all quantity surveyors. To be included, participants will be expected to:
· Be practising quantity surveyors based in Wales or working on projects within Wales.
· Have experience in refurbishment or conservation-led construction projects
· Have at least three years of experience in cost estimation, cost planning or cost management roles.
[bookmark: _Int_za8iZPSw]The sample size is approximately 6 to 10 participants. This sample size is consistent with qualitative research norms, where depth of insight is prioritised over breadth, and is expected to allow for the identification of key recurring themes. 
Participants will be recruited through professional networks and LinkedIn or similar professional platforms. This approach is practical and suited to the targeted nature of the sample. However, purposive sampling may introduce selection bias, as participants are chosen based on predefined criteria and availability. The findings, therefore, cannot be claimed to represent the views of all quantity surveyors in Wales. Instead, they should be understood as analytically transferable insights into a defined professional group.
[bookmark: _Toc227341384]4.2 Data Analysis
The interview data will be analysed using thematic analysis, following the six-stage framework developed by Braun and Clarke (2006). This method is well-suited to qualitative research that aims to identify patterns of meaning across participants' accounts while still allowing for nuance and differences.
The analysis will proceed through six stages:
1. Familiarisation with the data through repeated reading of transcripts.
2. Generation of initial codes linked to recurring issues and ideas.
3. Searching for broader themes across the coded data.
4. Reviewing and refining themes to ensure internal coherence.
5. Defining and naming themes clearly and
6. Producing the final analysis in relation to the research question and literature.
Coding will focus on key themes, including uncertainty, hidden defects, conservation constraints, contingency planning, lifecycle costing, client communication, and limitations in existing QS tools. The analysis will adopt a combined deductive-inductive approach, guided by the research objectives and literature while remaining open to emergent themes, ensuring both focus and analytical flexibility.
The applied case study will serve as a contextual illustration of cost risk rather than a separate empirical dataset. Its role is to support the research rationale, with primary findings derived from the interview data.
[bookmark: _Toc227341385]4.3 Ethical Considerations
Ethical integrity is fundamental to interview‑based qualitative research and ensures the protection and dignity of participants. Key ethical principles guide this study.
Informed Consent: Participants will receive clear information about the study’s purpose, interview structure, and their rights, including the right to withdraw at any time. Consent will be obtained before data collection.
Confidentiality and Anonymity: Personal details, project information, and employer identities will be anonymised, with all data stored securely on password‑protected systems accessible only to the researcher and supervisory team.
Voluntary Participation and Minimising Harm: Participation will be voluntary, with questions designed to avoid discomfort. Participants may decline to answer any question, and care will be taken to ensure that discussions do not place them in vulnerable positions.
Researcher Reflexivity: The researcher will remain conscious of how their own background, assumptions, and interview style may influence responses, ensuring thoughtful and transparent interpretation of data.
Data Protection: Recordings and transcripts will be managed in line with data‑protection standards, used solely for research purposes, and securely destroyed or archived upon the conclusion of the study.
Ethical Approval: The full methodological design, including interview format, sampling strategy, and data‑management procedures, will be reviewed and approved by the university’s ethics committee before data collection.

[bookmark: _Toc227341386]5. Timeline 

	Week 
	Date 
	Activity 

	1 
	W/C 10th November 2025 
	Finalise research question focusing on sustainable refurbishment and its impact on cost estimation and cost management practices among quantity surveyors in Wales. 

	2 – 3 
	17th Nov – 30th Nov 2025 
	Conduct literature review on sustainable refurbishment, listed buildings, and cost estimation uncertainty. Begin identifying key academic debates and gaps. 

	4
	1 – 7th Dec 2025
	Develop a research method that justifies a qualitative approach aligned within the study’s objectives 

	5
	W/C 8th Dec 2025 
	Design semi-structured interview questions and submit ethics application. Complete annotated bibliography submission 

	6 - 7
	15th Dec 2025 
	Identify and recruit quantity surveyors in Wales with experience in refurbishment and listed building projects 

	8-9 
	12- 18th Jan 2026 
	Conduct semi-structured interviews focusing on cost estimation challenges and cost management adaptations in refurbishment projects. 

	10
	W/C 2nd Feb 2026
	Transcribe interview data, focusing on themes such as uncertainty, risk allowance, and cost certainty 

	11
	10 – 16th Feb 2026 
	Undertake thematic analysis, grouping data into key analytical themes aligned with research objectives. 

	12- 13
	24th March to 6th April 2026
	Critically compare primary findings with existing literature to identify consistences, contradictions and research gaps. 

	14
	14- 18th April 2026 
	[bookmark: _Int_1v14suzl]Final write up 

	15
	20th April 2026 
	Submit completed research proposal 



The research will be conducted over a structured period between November 2025 and April 2026, aligned with key submission milestones and focused on sustainable refurbishment and its impact on cost estimation and cost management practices among quantity surveyors in Wales.
[bookmark: _Toc227341387]6. Expected Outcomes
This study is expected to show that sustainability-led retention and refurbishment projects significantly influence how quantity surveyors approach cost estimation and cost management in Wales. It is expected that participants will report greater reliance on contingency allowances, staged cost validation, and enhanced pre-contract investigation when working on conservation-led projects involving existing and listed buildings.
The findings are also likely to show that early-stage cost certainty becomes more of a risk-based estimate rather than a fixed figure, requiring more transparent communication with clients. Furthermore, the research may highlight an ongoing tension between sustainability objectives, particularly embodied carbon reduction and the commercial demand for predictable project costs.
Rather than confirming a single outcome, the study aims to provide insight into how professional practice is evolving in response to these competing pressures, and to assess whether existing cost management tools remain adequate within this context.
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