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1. [bookmark: _Toc219293334]Abstract 
The construction industry in Wales is increasingly influenced by sustainability aims driven by government policy, including the Net Zero Wales 2021–2025 initiative. While sustainable construction is often associated with new-build development, the retention and refurbishment of existing and listed buildings are increasingly recognised as sustainable approaches due to reductions in embodied carbon and material waste. These practices, however, introduce added complexity for cost estimation and cost management.
This study aims to 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. The research focuses on challenges such as cost uncertainty arising from hidden defects, the use of specialist materials and labour, and the management of financial risk during sustainable refurbishment projects. A qualitative research approach is proposed, using surveys and/or semi-structured interviews with practising quantity surveyors working in Wales. An applied case study is used to provide contextual support and prove how sustainability-related risks can affect cost certainty in practice. By focusing on the Welsh context, this research looks to address a gap in existing literature and provide insight into how quantity surveyors adapt their professional practices in response to sustainability requirements
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[bookmark: _Toc219293335]2. Introduction
[bookmark: _Toc219293336]1.1 Background of the Study
Sustainable construction has become a central priority in the UK construction industry in response to environmental concerns, regulatory requirements, and government-led carbon-reduction targets. In Wales, sustainability policies such as Net Zero Wales 2021–2025 encourage the construction sector to reduce environmental impact while continuing to deliver value for money. While sustainable construction is often associated with new-build developments and modern low-carbon technologies, increasing emphasis is being placed on the retention, refurbishment, and adaptive reuse of existing buildings to reduce embodied carbon and material waste.
Refurbishment projects, particularly those involving listed and historic buildings, present unique challenges for cost estimation and cost management. The retention of existing structures introduces uncertainty relating to unknown building conditions, specialist conservation requirements, and compliance with heritage and planning regulations. These factors can undermine early-stage cost certainty and increase financial risk during project delivery. Quantity surveyors play a critical role in managing these risks through cost planning, contingency allocation, and ongoing cost control.
Despite the growing importance of sustainable refurbishment within the Welsh construction sector, there is limited research examining how these practices specifically shape quantity surveyors' professional roles. This study looks to address this gap by exploring how sustainable construction practices, particularly those involving building retention and conservation, affect cost estimation and cost management approaches in Wales.

[bookmark: _Toc219293337]1.2 Research Question
How do selected sustainable construction practices, such as the retention and refurbishment of existing and listed buildings, impact cost estimation and cost management approaches used by quantity surveyors in Wales?

[bookmark: _Toc219293338]1.3 Aim and Objectives
Aim
To 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
· To find sustainable refurbishment practices currently influencing construction projects in Wales.

· To examine the challenges faced by quantity surveyors when estimating and managing costs associated with the retention of existing and listed buildings.

· To explore how risk and uncertainty, including hidden defects, are managed within cost estimation and cost control processes.

· To assess whether existing cost management tools and approaches adequately support sustainable refurbishment projects.


[bookmark: _Toc219293339]3. Literature Review
[bookmark: _Toc219293340]2.1 Sustainable Construction and Refurbishment
Sustainable construction is defined as the delivery of buildings that minimise environmental impact while achieving economic viability and social value throughout their life cycle. While sustainability is often associated with new-build developments and modern low-carbon technologies, recent literature increasingly recognises refurbishment, adaptive reuse, and conservation of existing buildings as key sustainable practices. Retaining existing structures reduces demolition waste and avoids the significant embodied carbon associated with new construction.
In the UK, sustainability policies encourage the reuse of existing buildings, particularly those of historic or cultural significance. Listed buildings present an opportunity to achieve sustainability through life-cycle extension; however, they also introduce technical and commercial complexity. As a result, sustainable refurbishment projects require a different approach to cost planning and risk management when compared with conventional new-build projects.

[bookmark: _Toc219293341]3.2 Cost Estimation Challenges in Sustainable Construction

[bookmark: _Toc219293342]3.3 Risk and Uncertainty in Retained Structures

[bookmark: _Toc219293343]3.4 Applied Case Study: Cost Risk in the Sustainable Refurbishment of a Listed Building
The challenges found in the literature are reflected in live refurbishment projects, particularly where historic buildings are kept as part of a sustainable construction approach. A relevant example is the refurbishment of Cinema an early twentieth-century Grade II listed building.
As part of the project, the historic stone façade was initially intended to undergo cleaning and minor conservation repairs. Following cleaning works, non-intrusive tap testing was undertaken, which found areas of hollow-sounding masonry. Further investigation confirmed the presence of rust jacking, caused by corrosion of steel support beams embedded within the stonework. The expansion of the corroded steel had resulted in cracking and displacement of the surrounding stone, compromising the structural integrity of the façade.
This defect was not found during the first surveys and only became clear after the original cost estimate had been prepared. Consequently, the scope of works increased significantly to include specialist structural and conservation-led repairs. From a cost management perspective, this resulted in substantial cost escalation compared to the original allowance, highlighting the limitations of early-stage cost certainty in sustainable refurbishment projects. The case study shows how keeping historic fabric, while environmentally sustainable, introduces significant cost risk that quantity surveyors must actively manage

Additional Cost and Programme Implications Arising from Archaeological Discovery
Further cost and programme implications arose during the refurbishment works following the discovery of a previously unknown medieval stone wall beneath the existing structure. The wall was found during ground works and enabling activities associated with the refurbishment. Its presence had not been recorded in available historical or survey information before the commencement of works.
The discovery triggered added requirements, including archaeological assessment, consultation with heritage authorities, and revisions to the construction method to ensure the protection and preservation of the historic remains. From a cost management perspective, this resulted in increased professional fees, delays to the programme, and added construction costs associated with revised sequencing and protective measures. These impacts had not been accounted for in the original cost estimate, further contributing to cost escalation.
This example underscores the heightened risk and uncertainty associated with sustainable refurbishment and conservation projects involving historic sites. It highlights the importance of allowing for programme flexibility, contingency provisions, and risk management strategies when estimating and managing costs on projects where building retention and heritage considerations form a key part of the sustainability approach.


[bookmark: _Toc219293344] 4. Research Design and Methodology
[bookmark: _Toc219293345]4.1 Research Design
[bookmark: _Int_t8581TTE][bookmark: _Int_cfUrdIag]This study adopts a qualitative research design. A qualitative approach is considered most right for the research, which looks to explore the professional experiences, beliefs, and practices of quantity surveyors when estimating and managing costs for sustainable construction projects. Sustainable refurbishment, particularly in existing and listed buildings, presents complex, context-specific challenges that are best understood through in-depth professional insight rather than numerical measurement alone.
Qualitative research enables the investigation of how sustainability-related risks, such as hidden defects and specialist conservation requirements, influence cost decision-making in practice. This approach aligns with the research's exploratory nature. It supports the aim of understanding how quantity surveyors adapt traditional cost management approaches in response to sustainability demands within the Welsh construction industry.
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