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[bookmark: _Toc228220259]1. Introduction
A large amount of the world's carbon emissions are caused by the construction sector. The sector is responsible for about 37% of the world's energy and process-related carbon dioxide emissions, according to the United Nations Environment Programme (UNEP, 2023). About 25% of greenhouse gas emissions in the UK are caused by the built environment (UK Green Building Council (UKGBC), 2023). The pressure on the construction sector to lower both operational and embodied carbon has increased as governments commit to net-zero carbon targets, such as the UK's legally binding 2050 net-zero commitment (HM Government, 2019).

Operational energy has historically been the main focus of carbon reduction initiatives. However, recent studies show that up to 50% of a building's total lifecycle carbon emissions, especially in new construction, can be attributed to embodied carbon, which includes emissions from materials, manufacturing, transportation, and construction processes (World Green Building Council (WorldGBC), 2019). Carbon considerations must therefore be incorporated into cost planning, procurement, and project management from the very beginning.

In construction projects, quantity surveyors play a crucial role. They are in charge of lifecycle costing, contractual management, procurement advice, and cost planning. They therefore have an impact on choices regarding supply chain selection, value engineering, materials, and overall financial viability. This puts them in a potentially powerful position to help achieve net-zero construction outcomes.

But historically, the industry has placed a higher priority on capital cost control than carbon performance. Although professional guidelines are increasingly mentioning sustainability, it is still unclear how well quantity surveyors are incorporating carbon measurement into routine operations. Another concern is whether the profession has the skills, resources, and power to significantly impact decisions pertaining to carbon.

In order to achieve net-zero carbon construction in the UK, this study intends to investigate the changing role of quantity surveyors. Focusing specifically on the Welsh housing sector, it will look into how cost planning and procurement procedures currently take carbon into account, find obstacles to more proactive involvement, and determine whether adjustments to professional practice are necessary.

[bookmark: _Toc228220260]2. Research Aim and Objectives
Aim - to determine how quantity surveyors can improve their contribution to carbon reduction in the retrofit of housing in Wales and to critically examine their role in attaining net-zero carbon construction. Housing retrofit is a national priority in Wales, supported by over £446m of investment through the Optimised retrofit Programme (ORP) and the recently expanded Green Home Wales scheme. The Welsh Government has committed to improving energy efficiency across the existing housing stock, with over 31, 000 social housing upgrades already completed. Yet cost carbon tensions remain particularly acute in this sector.

Objectives:
1. To investigate the idea of net-zero carbon in housing retrofit specifically in Wales and how it relates to cost control.
2. To investigate the current practices of quantity surveyors in lifecycle costing, carbon measurement, and sustainable procurement within the Welsh housing sector.
3. To determine the obstacles preventing QS from participating in carbon reduction initiatives in Welsh housing retrofit.
4. To assess whether QS contributions to net-zero outcomes are sufficiently supported by the professional frameworks and Welsh Government policy.
5. To make suggestions for enhancing the QS's function in completing net-zero housing retrofit projects in Wales.

[bookmark: _Toc228220261]3. Context and Background
[bookmark: _Toc228220262]3.1 Construction with Net-Zero Carbon
Generally speaking, achieving net-zero carbon means minimising greenhouse gas emissions and compensating for any that remain (IPCC, 2022). This idea encompasses both operational carbons, or the energy used during a building's lifetime, and embodied carbon, or emissions from building materials and procedures.

There is growing pressure to decarbonise and regulate the UK construction sector. Tighter performance standards are evident in the UK's Net Zero Strategy (HM Government, 2021) and revisions to Building Regulations Part L (Department for Levelling Up, Housing and Communities, 2021). In Wales, the building regulations are to introduce additional requirements from March 2027, including new onsite renewable electricity generation standards for dwellings (Welsh Government, 2026). These frameworks

Professional practice is also being shaped by industry-led projects like the UK Net Zero Carbon Buildings Framework (UKGBC, 2023) and the RICS Whole Life Carbon Assessment (RICS, 2023a). From extraction of materials to demolition, these frameworks offer organised procedures for assessing and reducing emissions during a buildings lifecycle. To bring together financial and sustainability goals, they promote collaboration between architects, engineers and cost consultants such as QSs. The risks of inconsistent reporting and environmentally friendly practices rise in the absence of such guidelines. 

According to research, up to 80% of a building's lifetime carbon emissions can be determined by early design choices (RIBA, 2023). During these early phases, cost managers play a major role, especially in value engineering and feasibility. As a result, QSs are positioned as significant players in carbon-informed decision-making. Quantity surveyors can encourage low carbon options through integrating carbon data into cost plans and material selection, evaluating initial costs against long term operational savings and regulatory compliance.

[bookmark: _Toc228220263]3.2 The Traditional Role of the Quantity Surveyor
Cost predictability, risk management, procurement advice, and contract administration have traditionally been the main responsibilities of quantity surveyors (Ashworth, Hogg, and Higgs, 2013). Even though professional standards now more frequently address sustainability issues, projects' financial viability has frequently remained the main motivator.

Sustainability and whole-life costing are now highlighted in RICS professional guidance (RICS, 2023b). In Wales, the RICS Wales Manifesto (January 2026) explicitly calls for “investment in a large scale, high standard housing retrofit programme” as a priority for the next Welsh Government (RICS, 2026). 

But sometimes, industry culture puts the lowest capital cost ahead of long-term carbon performance. According to earlier research, cost consultants might refrain from suggesting sustainable alternatives because of a lack of reliable carbon data or perceived cost premiums (Opoku, 2019). Thus, there may be a discrepancy between professional execution and policy ambition.

[bookmark: _Toc228220264]3.3 Carbon Integration and Lifecycle Costing
A well-known QS technique for assessing long-term cost effects as opposed to just upfront expenses is lifecycle costing (LCC). One tool that has been found to facilitate sustainable decision-making is LCC (Pomponi and Moncaster, 2017). The incorporation of carbon data into LCC is still uneven, though.

More accurate embodied carbon assessments are now possible thanks to recent developments like digital carbon calculation tools and Building Information Modelling (BIM) (Eastman et al., 2018). The structured methodology for measuring whole-life carbon is provided by RICS (2023a). Nevertheless, there is little proof that QS professionals actually use these frameworks on a regular basis. This study aims to close that gap within the Welsh housing retrofit sector.

[bookmark: _Toc228220265]3.4 The Welsh Housing Retrofit Context: Policy and Funding
The Welsh Government has established a distinctive policy landscape for housing retrofit that diverges significantly from England. Key programmes include:
· Optimised Retrofit Programme (ORP) - investment of £466m+ since 2020 and the progress has resulted in 31, 000 social housing upgrades completed and this figure is due to be expanded.
· Additional ORP funding (January 2026) – additional investment of £99m has recently been announced.
· Green Home Wales - investment of £5m and the progress has resulted in interest free loans of between £1, 000 - £25, 000.

The Welsh Governments Warm Homes Programme continues to deliver retrofit measures across tenure types, and the forthcoming Building Regulations (2026) will mandate higher standards for energy efficiency and onsite renewable dwellings (Welsh Government, 2026).

This environment with a number of policies makes it possible to look into how QSs can help reduce carbon emissions. However, it is still not clear if quantity surveyors in Wales have the right tools, training and authority to make the most if these funding streams and regulatory drivers.

[bookmark: _Toc228220266]4. Literature Review
[bookmark: _Toc228220267]4.1 Early-Stage Decision-Making and Embodied Carbon
Over the past ten years, embodied carbon has drawn more attention. Research shows that structural decisions (e.g., concrete versus timber frames) have a major impact on overall carbon emissions (Hoxha and Jusselme, 2020). According to WorldGBC (2019), early design stages present the biggest chance for carbon reduction. In housing retrofit, decisions regarding insulation materials, window specifications and heating system upgrades similarly carry significant embodied carbon implications.

During these stages, the QS has an impact on material choices, cost benchmarking, and feasibility budgets. However, some research indicates that environmental science and carbon analytics have not historically been prioritised in QS training (Oyedele et al., 2014). Recent Cardiff university research on social housing retrofit in Wales has highlighted challenges faced by social landlords in implementing ‘fabric first’ approaches while managing cost constraints.

[bookmark: _Toc228220268]4.2 Barriers to QS Engagement in Sustainability
Frequently mentioned obstacles include:
· Insufficient knowledge of carbon
· Higher capital costs were perceived.
· Limited customer demand
· Time restrictions
· The lack of standardised data

Cost perception is still one of the biggest barriers to sustainable building, according to a survey by Ahn et al. (2013). According to more recent research, customers—especially institutional investors—are starting to demand carbon transparency as a result of ESG reporting regulations (PwC, 2023). In Wales, the presence of substantial public funding (ORP, Green Homes Wales) may be shifting client expectations, but this has not yet been tested in the real world.

[bookmark: _Toc228220269]4.3 Professional Guidance and Industry Change
Regarding whole-life carbon, RICS has released revised professional statements (RICS, 2023a). Additionally, the UKGBC has published guidelines for defining and quantifying net-zero buildings (UKGBC, 2023). The RICS Wales Manifesto (2026) specifically prioritises housing retrofit, signalling professional body alignment with Welsh Government policy. Collectively these tools show a maturing institutional structure for carbon management in the UK construction sector. They offer practitioners with more prescriptive methodologies for measurement, reporting and verification, transforming ambitious targets into enforceable standards.

Industry adoption seems to be uneven in spite of these efforts. Thei disparity is more than just experimental, it reflects underlying systemic conflicts in the workplace. For example, while RICS guidance promotes whole life carbon assessment, standard procurement routes and contractual frameworks frequently reward the lowest capital cost. Similarly, carbon databases and estimating software commonly used by quantity surveyors do not effortlessly link with retrofit specific Welsh housing stock features, such as solid wall constructions or traditional materials. As a result, even seasoned professionals encounter practical barriers to compliance.

The interpretation and application of these frameworks by QS professionals in Welsh housing retrofit project environments is not well-documented using facts. This identifies a glaring research opportunity.

[bookmark: _Toc228220270]5. Research Methodology
[bookmark: _Toc228220271]5.1 Research Philosophy
This study will take a pragmatic approach. Instead of creating theoretical environmental frameworks, the goal is to investigate actual industry practices within the Welsh housing retrofit sector. According to Creswell and Creswell (2008), pragmatism is a great way to look into this because it doesn’t see optimism and interpretivism as opposites. Instead, it focuses on what will be best to solve the research problem. Because of this, pragmatism works really well for this question. A pragmatic approach keeps the research focused on problems and outcome orientated because the study’s goal is to find out how quantity surveyors use or don’t use, carbon frameworks in real world project settings, not just to think about how they should do it. This fits in with the main purpose of the study, which is to find out things that can be used to improve professional practice and the way policies are put into place in Wales.

To acquire both breadth and depth of understanding, a mixed-method approach will be employed. Pragmatism fits with mixed methods since they let the researcher use both quantitative and qualitative data collection methods in tandem, building on the best aspects of each while reducing the negative aspects (Tashakkori and Teddie, 2010). In a field that hasn’t been researched a lot, like QSs involvement with whole life carbon in Welsh housing retrofit, this is particularly useful because neither statistical patterns nor personal accounts by themselves would give a full picture.

[bookmark: _Toc228220272]5.2 Research Design
The research will integrate:
· A questionnaire survey of quantity surveyors practising in Wales.
· Semi-structured interviews with seasoned cost consultants experienced in Welsh housing retrofit.

In particular, quantity surveyors working on housing retrofit projects in Wales are the subject of this study. Section 3.4 of the Welsh policy landscape, which includes funding initiatives (ORP, Green Homes Wales) and legislative modifications (Building Regulations 2026) that are not applicable elsewhere in the UK, justifies this purposeful narrowing. This specifically enables a more thorough examination of how QS professionals react to Wales’s unique environment, but results will not be applied to the larger Uk without caution. 

Both qualitative insights (real-world experiences and perceptions) and quantitative data (overarching industry trends) are possible with this design.

[bookmark: _Toc228220273]5.3 Data Collection
Questionnaire survey - About 50 quantity surveyors in contractor and consulting positions across Wales will receive an online survey distributed through various approaches – social media approach, call directly approach, call in to offices approach.

The survey will investigate:
· Knowledge of net-zero regulations within Wales (scale: 1 = no knowledge to 5 = expert level).
· Utilising lifecycle carbon assessments (frequency: always/often/sometimes/rarely/never).
· Knowledge of embodied carbon advice (multiple choice and open ended).
· Perceived obstacles to the integration of carbon (ranked from most to least significant).
· Confidence in instruments for measuring carbon (scale: 1 = no knowledge to 5 expert level).
· Awareness of Welsh Government retrofit programmes such as ORP and  Green Homes Wales (Yes/No).

Survey specific example questions
Current practice: In the last 12 months, how often have you included embodied data in a cost plan for a housing retrofit project in Wales?
Response type- 5 point frequency scale.

Barriers: Please rank the following barriers to carbon integration (1 = greatest barrier to 5 = least barrier).
Response type - a ranked list from the following options – data availability, client demand, cost, skills, time.

Training: Have you received formal training on whole life carbon assessment?
Response type – yes/no and also years since training.

Welsh policy awareness: How familiar are you with the Optimised Retrofit Programme (ORP) and its carbon reporting requirements? (1 = not familiar to 5 = very familiar).
Response type – 5 point scale frequency.

Interview 6 to 8 senior QS professionals with at least five years of experience, currently practising in Wales, ideally those who have worked on housing retrofit projects under Welsh funding programmes, will participate in semi-structured interviews. A semi-structured structure enables all interviews address the same subject matter, but it also gives the flexibility to talk about unexpected issues or new ways of carrying out tasks in the industry. This finds a balance between the ability to compare data and the ability to gain deep insight.

Among the themes will be:
Current practice: Can you describe a recent housing retrofit project in Wales where carbon was considered in cost planning?

The practical difficulties of integrating carbon costs: What specific challenges have you encountered when trying to integrate carbon data into lifecycle costing for social or private housing retrofit?

Client expectations: How have client demands regarding carbon changed in the last 3 – 5 years? Have Welsh Government programmes influenced this?

Gaps in training: Where did you learn what you know about carbon assessment and what gaps remain?

Professional guidance: How useful do you find RICS guidance for day to day practice on Welsh housing projects?

Welsh policy: To what extent have programmes like ORP and Green Homes Wales changed how you approach cost planning for retrofit?

Interviews will be recorded with consent, transcribed and subjected to thematic analysis.

[bookmark: _Toc228220274]5.4 Analysis of Data
Descriptive statistics, such as frequency and mean responses, will be used to analyse survey data. Thematic analysis will be used to find recurrent themes and patterns in the interview data.

Quantitative analysis for surveys:
· Frequency distributions, means scores and standard deviations for Likert scale items are examples of descriptive statistics.
· It will use cross tabulation to look at the answers given by consultant QSs and contractor QSs.
· Mena rank scores will be used to look at barrier rankings.

Qualitative analysis for interviews:
· In line with Braun and Clarke’s (2006) 6 step framework, thematic analysis:
1. Familiarisation with transcripts
2. Generating initial codes
3. Searching for themes
4. Reviewing themes 
5. Defining and naming themes
6. Writing up
· Strategy for integration: the results of the survey will be used to help create interview questions. Interview data will help explain and put survey results in context. For instance, if a survey or surveys show that people don’t trust carbon tools, interviews will look into why that is.

[bookmark: _Toc228220275]5.5 Ethical Considerations
All participants will stay anonymous. To safeguard the confidentiality of individuals, participant codes similar to ‘QS01 and QS02’, will be used rather than individual names. During transcribing and simple reporting, any information that could be used to identify participants, like specific company names or project locations, will be taken out or made broader. This keeps people from getting damaged professionally or publicly, which is important since the Welsh housing retrofit sector isn’t very big and some people may be able to be identified by their jobs or memberships.

Prior to participation, informed consent will be acquired via a consent form embedded in the survey and signed separately for interviews. The consent form is going to make it clear what the investigation is about, how people can withdraw from the study at any time before the data is analysed and how the data is going to be used. For interviews, an independent consent form will be signed before the session starts and people will also be asked to give clear authorisation to record the discussion.

In compliance with university ethical guidelines, all data will be safely stored on a password protected university drive and used only for academic purposes. Just the researcher and the academic supervisor will be able to access this drive. To keep people from being identified again, survey responses will be kept isolated from email addresses and IP addresses. After the audio recordings are transcribed exactly word for word, the original recordings will be discarded. All data will only be kept for as long as the universities rules say it has to be, and then it will be securely disposed of. To make sure everything is clear and to build trust in the research process, participants will be told about these steps ahead of time.

[bookmark: _Toc228220276]6. Expected Findings
It is anticipated that:
· The majority of QS experts acknowledge the significance of net-zero goals.
· Carbon assessment integration is still uneven, even with the Welsh Government funding programmes in place.
· In many projects, embodied carbon still comes in second to capital costs.
· Better training and more precise professional advice are required, particularly regarding Welsh specific requirements.

Although the QS role is changing, it is still not entirely in line with the goals of net-zero. The study may demonstrate that although there are frameworks, their application is largely dependent on customer demand and organisational culture within Welsh housing associations and local authorities. 

[bookmark: _Toc228220277]7. Contribution to Knowledge
This research will help with:
· Being aware of how cost management techniques are impacted by sustainability policies especially in housing retrofit.
· Assessing the QS profession's compliance with decarbonisation goals within a background of a divided nation.
· Determining workable ways to incorporate carbon considerations into standard cost consulting procedures for social and private housing.

Both professional training development, particularly for RICS Wales members and scholarly research on retrofit in outsourced administrations may benefit from the findings.

[bookmark: _Toc228220278]8. Limitations
Notwithstanding these drawbacks, the study will offer insightful information about contemporary professional practice within the Welsh housing retrofit sector. Below is a list of limitations:
· The UK construction industry is the only subject of the study and specifically housing retrofit, limiting generalising to other Uk nations such as England, Scotland and Northen Ireland where building regulations and funding programmes differ, nor to other building types such as offices or industrial retrofit buildings.
· Generalisability may be limited by sample size.
· Perception rather than quantifiable performance may be reflected in self-reported data.

[bookmark: _Toc228220279]9. Suggested Timeline 
Stage						Months
Literature Review				Month 1
Survey Design & Ethics Approval		Month 2
Data Collection				Months 3
Data Analysis				Month 4-5
Writing & Revision				Months 5-6
[bookmark: _Toc228220280]10. Conclusion
There is a lot of pressure on the construction sector to decarbonise in accordance with net-zero goals. While regulatory frameworks and technical solutions are still being developed, professional practice is crucial to bringing about significant change.

In the processes of cost planning and procurement, quantity surveyors play a key role in making decisions. This study will focus specifically on housing retrofit projects in Wales, where the Welsh Government has committed over £466m to retrofit programmes and where new building regulations (2026) are raising standards for dwellings. The purpose of this study is to determine whether the industry is embracing its potential to provide net-zero carbon construction.

This study will investigate whether the QS can evolve from a traditional cost controller to a proactive, carbon-informed advisor in the changing built environment of Wales by analysing current practices, identifying obstacles, and suggesting improvements.
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