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[bookmark: _Toc228973658]Abstract 
This dissertation critically evaluates the effectiveness of construction risk management strategies in maintaining programme certainty during remediation works to existing buildings, using the Beacon Hill development in Swansea as a case study. The research responds to the growing importance of refurbishment, adaptation and remediation within the UK built environment, where existing structures often present uncertain conditions, concealed defects, sequencing constraints and increased programme risk. A qualitative case study methodology was adopted, supported by semi-structured interviews with construction professionals and documentary analysis of project information, including programmes, risk registers and site records. The findings indicate that remediation works are shaped less by predictable risk and more by persistent uncertainty, as many issues only become apparent once intrusive works commence. Formal tools such as risk registers and baseline programmes provide useful governance, but their effectiveness is limited where site conditions evolve rapidly. The findings suggest that, on the Beacon Hill project, programme certainty depended less on the accuracy of the original programme and more on the site team’s ability to respond to concealed conditions through short-term planning, rapid communication and resequencing of works.
The study concludes that traditional linear planning and static risk management approaches are insufficient in remediation contexts. It recommends more intrusive pre-construction investigation, risk-based contingency allowances, flexible programming methods, early contractor and specialist involvement, and improved real-time communication systems to enhance programme certainty on future remediation projects.
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[bookmark: _Toc228973659]Introduction and Background
The UK construction industry is experiencing a growing reliance on the refurbishment, adaptation and remediation of existing buildings, driven by sustainability targets, land-use constraints and regulatory pressure to extend the life of the built environment (Douglas, 2006; HM Government, 2021). Unlike new-build developments, remediation works to existing buildings present a unique set of construction management challenges, including unknown building conditions, structural deterioration, hazardous materials, restricted access, and the need to integrate remedial works within constrained programmes (Egbu, 1999; Douglas, 2006).
Remediation of existing buildings often forms a critical enabling phase within residential developments, particularly where buildings require structural strengthening, fire safety upgrades, concrete repair, façade remediation or removal of hazardous materials before new construction or refurbishment works can proceed (BSI, 2015; RICS, 2017). From a construction management perspective, these works carry a high level of uncertainty and risk, frequently impacting programme certainty, site sequencing, resource planning, health and safety performance and overall project delivery (Flanagan and Norman, 2013; Winch, 2010).
The Beacon Hill development in Swansea provides a relevant and contemporary case study through which these challenges can be explored. The project involves remediation works to existing structures prior to and alongside wider construction activities. Such works require careful planning, coordination and risk management to ensure that follow-on construction activities are not delayed and that safety and quality standards are maintained (Smith, Merna and Jobling, 2014). The project therefore represents a typical UK scenario in which remediation to existing buildings plays a pivotal role in determining programme performance and construction success.
While academic literature extensively explores remediation from environmental, geotechnical and cost appraisal perspectives, there is comparatively limited research focusing on the construction management of remediation works to existing buildings, particularly in relation to programme certainty and risk control during live construction phases (Egbu, 1999; Love et al., 2016). This research seeks to address this gap by adopting a construction-led approach, examining how remediation risks are identified, managed and mitigated on site, and how these practices influence programme outcomes (Winch, 2010; RICS, 2017).

[bookmark: _Toc228973660]Construction Risk and Programme Uncertainty
Risk and uncertainty are inherent characteristics of construction projects; however, they are amplified when works are undertaken on existing buildings (Flanagan and Norman, 2013; Chapman and Ward, 2011). Construction risk in this context extends beyond traditional considerations of cost and time to include structural integrity, temporary works stability, worker safety, regulatory compliance and constructability (Winch, 2010; Smith, Merna and Jobling, 2014). Programme uncertainty arises when the scope, duration or sequencing of works cannot be accurately predicted due to unknown or concealed conditions, which are particularly prevalent in existing structures (Douglas, 2006; Love et al., 2016).
Previous research suggests that remediation works are often affected by optimistic scheduling, limited contingency and weak integration between risk management and programme control. Insufficient contingency planning and inadequate integration between risk management processes and programme control (Flyvbjerg, 2009; Smith, Merna and Jobling, 2014). Risk registers are often treated as static documents rather than dynamic management tools, while construction programmes may fail to account for the iterative and investigative nature of remediation activities (Zou et al., 2007; Winch, 2010). These shortcomings are particularly problematic in projects where remediation works directly influence the commencement of critical construction phases, increasing the likelihood of programme disruption (Love et al., 2016).
From a construction management standpoint, maintaining programme certainty during remediation requires more than technical solutions. It demands effective leadership, communication, coordination of specialist subcontractors and continuous monitoring of site conditions (Emmitt and Gorse, 2007; Winch, 2010). Construction managers play a pivotal role in translating design intent and consultant advice into safe, efficient and deliverable site operations (Flanagan and Norman, 2013). However, academic research has tended to focus on remediation from environmental science, geotechnical or cost appraisal perspectives, with limited emphasis on the operational realities faced by construction teams during live remediation works (Egbu, 1999; Douglas, 2006).
[bookmark: _Toc228973661]Existing Buildings and the Built Environment
The remediation of existing buildings holds particular significance within the built environment discipline, which seeks to balance technical, environmental, social and economic considerations in the delivery of construction projects (Kibert, 2016; HM Government, 2021). Retaining and improving existing building stock aligns with national sustainability targets by reducing embodied carbon, minimising waste and extending asset life (UKGBC, 2019; Douglas, 2006). However, these benefits are accompanied by increased construction complexity and risk, particularly where existing conditions are uncertain and difficult to assess prior to intervention (Egbu, 1999; Love et al., 2016).
Projects involving existing buildings often require construction activities to be undertaken within constrained sites, limited access conditions and, in some cases, occupied environments (Douglas, 2006; CIOB, 2010). Temporary works solutions must be carefully designed and implemented to ensure structural stability during remediation, while sequencing must be continually reviewed to reflect emerging site conditions (BSI, 2015; Winch, 2010). The interaction between remediation works and wider construction activities therefore represents a critical area of concern for construction managers seeking to maintain control over programme performance (Flanagan and Norman, 2013).
The Beacon Hill development in Swansea provides a relevant case study through which these issues can be examined. The project involves remediation works to existing buildings as part of a wider residential development, presenting typical challenges associated with uncertainty, coordination and programme integration. The site offers an opportunity to investigate how construction risk is managed in practice and how programme certainty is pursued in a complex remediation context (Smith, Merna and Jobling, 2014; Winch, 2010).

[bookmark: _Toc228973662]Research Problem and Rationale
Despite the prevalence of remediation works to existing buildings in the UK construction industry, there remains a lack of construction-focused academic research examining how such works are managed on site. Existing studies often emphasise regulatory compliance or technical remediation methods, with limited consideration given to construction sequencing, programme disruption and the decision-making processes of site-based management teams.
This research is driven by the recognition that remediation works frequently determine the success or failure of subsequent construction phases. Poorly managed remediation can undermine otherwise robust construction programmes, while effective risk management can mitigate uncertainty and enhance delivery outcomes. There is therefore a clear need to critically evaluate how construction risk and programme uncertainty are managed during remediation works to existing buildings, using real project evidence to inform best practice.
By adopting a case study approach focused on the Beacon Hill development, this dissertation seeks to bridge the gap between theory and practice. The research will examine not only what risks were encountered, but how they were identified, managed and mitigated by the construction team, and how these actions influenced programme performance.

[bookmark: _Toc228973663]Aim and Objectives
Research Aim
The aim of this research is to critically evaluate the effectiveness of construction risk management strategies in maintaining programme certainty during remediation works to existing buildings, using the Beacon Hill development in Swansea as a case study.
Research Objectives
· To review relevant literature, legislation and industry guidance relating to remediation works to existing buildings from a construction management perspective.
· To examine the scope and characteristics of remediation works undertaken at the Beacon Hill development.
· To analyse the impact of remediation activities on construction programme planning and sequencing.
· To evaluate the effectiveness of construction risk management strategies implemented during remediation works.
· To propose recommendations to improve programme certainty and risk management on future remediation projects involving existing buildings.

[bookmark: _Toc228973664]Structure of the Dissertation
This dissertation is structured into seven chapters. Chapter 1 has introduced the research context, problem and objectives. Chapter 2 presents a critical review of relevant literature relating to remediation works, construction risk management and programme uncertainty. Chapter 3 outlines the research methodology and justifies the chosen case study approach. Chapter 4 provides a detailed overview of the Beacon Hill development and the remediation works undertaken. Chapter 5 presents the analysis and findings derived from primary and secondary data. Chapter 6 discusses these findings in relation to the literature. Finally, Chapter 7 concludes the dissertation and presents recommendations for practice and future research.
[bookmark: _Toc228973665]Chapter 2: Literature Review
[bookmark: _Toc228973666]Introduction
This chapter critically reviews existing academic literature, industry guidance and regulatory frameworks relevant to remediation works to existing buildings, with a specific focus on construction risk management and programme certainty. The review establishes the theoretical foundation for the research and identifies gaps between prescribed best practice and the realities of construction delivery. Particular emphasis is placed on remediation as an early-stage construction activity that frequently determines programme performance and risk exposure on refurbishment and residential development projects.
The chapter is structured around five key themes: remediation works to existing buildings, construction risk management, programme uncertainty, regulatory and compliance requirements, and the role of construction management in remediation delivery. These themes collectively inform the analytical framework used to evaluate the Beacon Hill case study.

[bookmark: _Toc228973667]Remediation Works to Existing Buildings
Remediation works to existing buildings refer to construction activities undertaken to rectify defects, improve performance, or address safety and compliance issues within an existing structure. These works may include structural strengthening, concrete repair, façade remediation, fire safety upgrades, removal of hazardous materials and repair of deteriorated building fabric. Unlike new-build construction, remediation is constrained by existing structural systems, unknown conditions and legacy construction practices.
Douglas (2006) and Egbu (1999) highlight that remediation works to existing buildings are inherently more uncertain than new-build projects due to concealed elements, incomplete historical information and the difficulty of fully understanding existing structural conditions before works commence. Douglas (2016) notes that original design documentation is often unavailable or unreliable, particularly for older buildings, resulting in a reliance on intrusive investigations that may still fail to fully characterise existing conditions. This uncertainty directly affects construction planning and sequencing, as remedial scope frequently evolves during delivery.
[bookmark: _Toc228973668]Remediation as an Enabling Construction Phase
Remediation works are often undertaken as enabling works, forming a prerequisite to subsequent construction or refurbishment activities. Smith, Merna and Jobling (2014) and Winch (2010) suggest that early-stage construction activities are frequently underestimated where programme pressure encourages optimistic assumptions and limited contingency allowances. According to Smith et al. (2014), early-stage works are particularly vulnerable to optimistic scheduling due to pressure to commence visible construction activity and satisfy stakeholder expectations.
In the context of existing buildings, remediation works may sit on the critical path, delaying follow-on trades if unforeseen conditions arise. This is compounded by the interdependence between remediation activities and temporary works, structural stability and health and safety controls. Despite this, industry practice often treats remediation as a discrete technical exercise rather than an integrated construction phase requiring robust programme allowances and risk contingency.

[bookmark: _Toc228973669]Construction Risk Management
Construction Risk and Uncertainty
Risk in construction is commonly defined as the probability of an event occurring that will adversely affect project objectives, including time, cost, quality and safety. Uncertainty, however, refers to the lack of knowledge regarding future conditions or outcomes. Chapman and Ward (2011) distinguish between risk and uncertainty, arguing that risk can often be assessed through probability and impact, whereas uncertainty relates to incomplete knowledge of future conditions. This distinction is particularly relevant to remediation works, where unknown existing conditions often cannot be fully quantified before construction begins.
Flanagan and Norman (2013) suggest that traditional risk management frameworks are better suited to scenarios where risks can be identified and quantified in advance. In remediation projects, however, many risks only emerge during construction, limiting the effectiveness of pre-construction risk assessments. This raises questions regarding the applicability of conventional risk management tools when dealing with existing structures.
Risk Identification and Management Practices
Risk management in construction typically involves the systematic identification, assessment, mitigation and monitoring of risks that may affect project objectives. Industry guidance, including the APM Body of Knowledge and RICS risk management guidance, promotes the use of risk registers as a key tool for recording, allocating and reviewing project risks throughout the construction process (APM, 2019; RICS, 2017). However, risk management literature also highlights that such tools can become overly procedural if they are not regularly updated and integrated into live project decision-making. Zou et al. (2007) argue that risk management processes must remain responsive to changing construction conditions, while Winch (2010) notes that project control tools can become disconnected from operational practice when treated primarily as contractual or administrative documents rather than active management mechanisms.
Zou et al. (2007) argue that risk registers frequently fail to reflect dynamic site conditions, particularly during early construction phases. In remediation works, this limitation is exacerbated by the evolving nature of scope as hidden defects are uncovered. As a result, construction managers are often required to respond reactively to emerging issues, rather than managing risk proactively through planned mitigation measures.
Risk Ownership and Responsibility
The allocation of risk between clients, consultants and contractors is a recurring theme within construction management literature. Contractual arrangements frequently seek to transfer remediation-related risk to contractors, particularly under design-and-build procurement routes where responsibility for delivery and constructability is consolidated within the contractor’s scope (Winch, 2010; Smith, Merna and Jobling, 2014). However, Chapman and Ward (2011) argue that transferring contractual responsibility does not eliminate uncertainty and may instead encourage defensive programming, risk-averse decision-making and claims-oriented behaviour.
From a construction management perspective, effective risk management requires clear ownership, collaborative communication and early involvement of site teams throughout the planning process (Flanagan and Norman, 2013). Where construction managers are excluded from early remediation planning, opportunities to identify practical construction risks, sequencing constraints and temporary works implications may be overlooked. This disconnect between contractual risk allocation and operational risk management represents a significant challenge in remediation projects involving existing buildings, where uncertainty frequently emerges during live construction activities (Love et al., 2016; Winch, 2010).

[bookmark: _Toc228973670]Programme Management and Certainty
Programme Planning in Construction
Construction programmes are fundamental tools for planning, coordinating and controlling site activities. Effective programme management depends on accurate sequencing, realistic activity durations and appropriate contingency allowances to manage uncertainty and maintain project control (Winch, 2010; Smith, Merna and Jobling, 2014). However, research also highlights that early-stage construction programmes are often developed using incomplete information and optimistic assumptions, particularly where site conditions are uncertain or the scope of works is not fully defined (Flyvbjerg, 2009; Love et al., 2016). This can reduce programme reliability and increase the likelihood of resequencing, delay and reactive management during delivery.
Winch (2010) highlights that programmes are frequently used as contractual artefacts rather than management tools, particularly where commercial pressures encourage aggressive scheduling. In remediation works, this tendency can be particularly problematic, as unknown conditions undermine the assumptions on which programmes are based.
Programme Uncertainty in Remediation Works
Programme uncertainty arises when the duration or sequence of activities cannot be reliably predicted. In existing buildings, uncertainty is driven by concealed structural elements, variable material conditions and unforeseen compliance issues. According to Love et al. (2016), such uncertainty often results in incremental delay rather than single disruptive events, making it difficult to manage through traditional delay analysis techniques.
Winch (2010), Flyvbjerg (2009) and Smith, Merna and Jobling (2014) suggest that construction programmes frequently lack adequate float and flexibility where uncertainty is underestimated during early planning. Despite guidance advocating the inclusion of contingency, competitive tendering environments often discourage conservative programming, transferring pressure onto site teams during delivery.
Managing Programme Certainty
Maintaining programme certainty in remediation works requires continuous monitoring and iterative adjustment of construction programmes to reflect emerging site conditions. The use of short-term planning tools, such as look-ahead programmes, is widely advocated within the literature as a means of complementing master programmes and improving responsiveness at the operational level (Ballard and Howell, 2003; Winch, 2010). These tools enable construction managers to refine sequencing, reallocate resources and respond to evolving site conditions in a more agile and controlled manner, particularly in environments characterised by uncertainty.
However, research indicates that such practices are not consistently implemented in practice, particularly where remediation works are delivered by specialist subcontractors operating with a degree of independence from the main construction programme (Emmitt and Gorse, 2007; Love et al., 2016). This fragmentation can result in reduced coordination, limited visibility of interdependencies and weakened programme control, ultimately increasing the risk of delay and disruption across the wider project (Winch, 2010).

[bookmark: _Toc228973671]Regulatory and Compliance Framework
UK Regulatory Context
Remediation works to existing buildings are subject to a complex regulatory framework encompassing environmental protection, building safety and planning compliance. Key legislation includes the Environmental Protection Act 1990 (HM Government, 1990), which governs contaminated land and environmental risk, alongside the Building Regulations (HM Government, 2010), which set minimum standards for structural integrity, fire safety and energy performance. In Wales, Planning Policy Wales places strong emphasis on the sustainable reuse of existing buildings, reinforcing the importance of effective remediation delivery in achieving wider environmental and planning objectives (Welsh Government, 2021).
In addition to statutory requirements, British Standards and industry guidance provide technical and procedural frameworks for managing remediation works to existing buildings. Guidance such as BS 5975 on temporary works procedures (BSI, 2019) is particularly relevant where structural stability, sequencing and safe methods of work must be maintained during intrusive remediation activities. Alongside this, broader construction risk management guidance supports structured approaches to identifying, assessing and controlling risks during complex construction operations. However, Douglas (2006) argues that remediation works are often affected by incomplete building records, concealed defects and uncertain existing conditions, which can limit the effectiveness of procedures based on predictable site information. As a result, inspections, testing, consultant reviews and regulatory approvals can introduce additional programme pressure, particularly where unforeseen issues are discovered during the remediation phase and require changes to sequencing, temporary works or construction methodology (Love et al., 2016; Winch, 2010).

[bookmark: _Toc228973672]Impact of Regulation on Construction Delivery
Regulatory compliance has a direct and often significant influence on construction sequencing and programme certainty. Remediation works frequently require formal approval from regulators, environmental bodies or local authorities before subsequent construction activities can proceed. This introduces critical dependencies within the construction programme, where delays in verification or unexpected compliance requirements can have disproportionate impacts on project delivery (Winch, 2010).
Flanagan and Norman (2013) and Winch (2010) highlight that construction managers play a central role in coordinating regulatory requirements with site operations, ensuring that compliance processes are integrated into construction planning and sequencing. However, where regulatory considerations are treated primarily as consultant-led processes, there is a risk that compliance activities become disconnected from site-level decision-making. This fragmentation can result in missed opportunities to align regulatory approval processes with programme logic, increasing the likelihood of delays and inefficiencies during remediation delivery (Zou et al., 2007).

[bookmark: _Toc228973673]Role of Construction Management in Remediation Delivery
Construction Management Responsibilities
Construction managers are responsible for translating design intent and regulatory requirements into safe, efficient and deliverable site operations. In the context of remediation works to existing buildings, this role becomes significantly more complex due to the need to coordinate specialist subcontractors, manage temporary works and respond to evolving site conditions (Winch, 2010).
Early construction involvement is widely recognised as important in improving risk identification, constructability and programme planning during complex construction projects. Flanagan and Norman (2013) argue that early engagement of construction teams enables practical risks, sequencing constraints and buildability issues to be identified before works commence, supporting more realistic programme development and stronger mitigation strategies. This is particularly important in remediation projects, where existing conditions may be uncertain and the scope of works can evolve once intrusive investigations begin. Conversely, Love et al. (2016) suggest that where construction managers are excluded from early decision-making, programmes are more likely to be based on incomplete assumptions, increasing the likelihood of reactive management, resequencing and programme disruption during construction.
[bookmark: _Toc228973674]Decision-Making Under Uncertainty
Decision-making in remediation projects frequently occurs under conditions of incomplete information, where unforeseen conditions emerge during construction. Literature suggests that construction managers rely heavily on experience, tacit knowledge and professional judgement when responding to these challenges (Douglas, 2016). While this adaptive capability is essential for maintaining progress and safety, it also highlights the limitations of formal risk management frameworks in capturing the realities of site-level decision-making.
This reliance on reactive management raises concerns regarding the consistency and repeatability of best practice across projects. Without structured mechanisms for capturing and disseminating lessons learned, knowledge gained during remediation works may not be effectively transferred to future projects, limiting opportunities for industry-wide improvement (Zou et al., 2007).

[bookmark: _Toc228973675]Critical Synthesis and Research Gap
The reviewed literature demonstrates that remediation works to existing buildings present significant challenges in terms of construction risk and programme management. While theoretical frameworks and industry guidance promote proactive planning, comprehensive investigation and structured risk management processes, practical constraints often limit their effectiveness during live construction.
Risk management tools, such as risk registers, are frequently static and disconnected from dynamic site conditions, while construction programmes are often developed with insufficient allowance for uncertainty (Flanagan and Norman, 2013; Zou et al., 2007). This results in a reliance on reactive management strategies, where construction teams must respond to emerging risks rather than mitigate them proactively.
A key gap identified within the literature is the lack of construction-focused research examining how remediation works are managed during live construction phases. Much of the existing research adopts a technical, environmental or regulatory perspective, with limited attention given to construction sequencing, site-level decision-making and programme control (Douglas, 2016).
This dissertation addresses this gap by adopting a construction management perspective, using a detailed case study to evaluate how risk and programme uncertainty are managed in practice during remediation works to existing buildings. By linking theoretical frameworks to real project evidence, the research seeks to contribute practical insights that can inform improved construction management practice.

[bookmark: _Toc228973676]Chapter Summary
This chapter has critically reviewed literature relating to remediation works to existing buildings, construction risk management and programme certainty. It has identified inherent uncertainties associated with existing structures, limitations in current risk management practices and challenges in maintaining programme certainty during remediation delivery. The review has also highlighted a gap in construction-led research addressing these issues.
The next chapter outlines the research methodology adopted to investigate these themes, justifying the use of a qualitative case study approach and detailing the methods used to collect and analyse data from the Beacon Hill development.

[bookmark: _Toc228973677]Chapter 3: Research Methodology
[bookmark: _Toc228973678]Introduction
This chapter outlines and justifies the research methodology adopted to investigate how construction risk and programme uncertainty are managed during remediation works to existing buildings. The purpose of this chapter is to demonstrate methodological rigour and to explain how the chosen research approach enables the research aim and objectives to be addressed effectively (Creswell and Creswell, 2018).
The chapter discusses the research philosophy, research approach and strategy, data collection methods, data analysis techniques, ethical considerations, and limitations of the study. A case study methodology is justified as the most appropriate approach for examining complex, real-world construction management practices within the context of remediation works to existing buildings (Yin, 2018).

[bookmark: _Toc228973679]Research Philosophy
Research philosophy refers to the underlying assumptions about how knowledge is generated and how reality is understood. This study adopts an interpretivist research philosophy, recognising that construction management practices, particularly in remediation works, are shaped by human judgement, experience and decision-making rather than purely objective or measurable variables.
Unlike positivist approaches, which seek to establish universal laws through quantifiable data, interpretivism acknowledges that construction projects are socially constructed environments. Risk perception, programme decision-making and site management responses are influenced by professional experience, organisational culture and project-specific constraints. This philosophical stance is particularly relevant to remediation works to existing buildings, where uncertainty and incomplete information require adaptive and context-sensitive management approaches.
By adopting an interpretivist philosophy, this research seeks to understand how construction risk and programme uncertainty are managed in practice, rather than merely measuring outcomes such as delay duration or cost impact.

[bookmark: _Toc228973680]Research Approach
A qualitative-dominant research approach has been adopted for this study. Qualitative research is well suited to exploring complex processes, relationships and behaviours within construction projects, particularly where the aim is to evaluate management effectiveness rather than quantify performance metrics alone.
While quantitative data such as programme durations and sequencing changes are used to support the analysis, the primary focus of the research is on understanding construction management practices, decision-making processes and risk responses during remediation works. This approach aligns with the research objectives, which seek to critically evaluate management strategies rather than test statistical hypotheses.

[bookmark: _Toc228973681]Research Strategy: Case Study Methodology
Justification for Case Study Approach
A single-case study strategy has been selected, focusing on the Beacon Hill development in Swansea. Case study research is widely recognised as an appropriate method for investigating contemporary phenomena within real-life contexts, particularly where the boundaries between the phenomenon and its context are not clearly defined (Yin, 2018).
Remediation works to existing buildings are highly project-specific, influenced by building condition, regulatory requirements, site constraints and management decisions. As such, they are not easily generalisable through large-scale surveys or experimental methods. A case study approach allows for in-depth exploration of these complexities and provides rich, contextual insight into construction management practice (Flyvbjerg, 2011).
Case Study Selection
The Beacon Hill development was selected due to its inclusion of remediation works to existing buildings as part of a wider residential construction project. The site presents typical challenges associated with remediation, including uncertainty in existing conditions, sequencing constraints and integration with live construction programmes. As such, it provides a representative and relevant case through which construction risk and programme management can be examined (Saunders et al., 2019).

[bookmark: _Toc228973682]Data Collection Methods
To enhance the reliability and validity of the research, data triangulation has been employed through the use of multiple data sources. Both primary and secondary data were collected.
Primary Data Collection
Primary data was collected through semi-structured interviews with construction professionals involved in the Beacon Hill project. Interviewees included individuals with direct responsibility for site operations and programme delivery, such as:
• Site Manager
• Project Manager
• Environmental or Structural Consultant (where applicable)
Semi-structured interviews were selected to allow flexibility while ensuring consistency across participants. This approach enabled respondents to discuss their experiences of remediation works, perceived risks, programme challenges and mitigation strategies in depth, while allowing the researcher to probe emerging themes.
Interview questions were designed to align directly with the research objectives and were informed by the literature review. Topics included risk identification processes, programme planning assumptions, responses to unforeseen conditions and lessons learned.
Secondary Data Collection
Secondary data was obtained through a review of project documentation, including:
· Construction programmes (baseline and updated versions)
· Remediation method statements
· Risk registers
· Site records and reports
These documents provided objective evidence to support interview findings and enabled comparison between planned and actual remediation activities. The use of documentary evidence also helped to mitigate the limitations associated with reliance on self-reported interview data.
A total of three semi-structured interviews were conducted with key project stakeholders directly involved in the remediation works at Beacon Hill, including a Site Manager, Project Manager and Consultant. Interviews lasted between 30–45 minutes and were recorded and transcribed to ensure accuracy. A thematic coding process was then undertaken, whereby transcripts were systematically reviewed and categorised into key themes aligned with the research objectives. Coding was conducted manually, with recurring patterns identified across participants to ensure consistency and reliability of findings.

[bookmark: _Toc228973683]Data Analysis
Thematic Analysis
Interview data was analysed using thematic analysis, a qualitative method that involves identifying, analysing and reporting patterns within data. Interview transcripts were reviewed to identify recurring themes related to construction risk, programme uncertainty, decision-making and management responses.
Themes were developed both deductively, based on concepts identified in the literature (such as risk registers, sequencing and contingency), and inductively, allowing new insights to emerge from the data. This dual approach ensured that analysis was grounded in theory while remaining responsive to project-specific findings.
Documentary Analysis
Documentary data was analysed alongside interview findings to identify alignment or divergence between formal planning documents and site-level practice. For example, programme logic and float allowances were compared against actual sequencing changes arising during remediation works. This supported a critical evaluation of whether risk management strategies were effective in maintaining programme certainty.
Thematic coding followed a structured process involving initial familiarisation with the data, generation of initial codes, and grouping of these codes into higher-level themes. These themes were then cross-referenced with documentary evidence, including construction programmes and risk registers, to validate findings through triangulation.
A sample interview schedule is provided in Appendix A, with anonymised coding extracts.

[bookmark: _Toc228973684]Researcher Reflexivity
The researcher has prior experience within construction environments, which provided valuable contextual understanding of site operations and management practices. However, this also introduced the potential for bias in interpreting findings.
To address this, reflexivity was incorporated into the research process. Assumptions were continuously questioned, and interview responses were triangulated with documentary evidence wherever possible. This approach enhanced the credibility of the findings and reduced the influence of subjective interpretation.

[bookmark: _Toc228973685]Ethical Considerations
Ethical approval was obtained in accordance with university requirements prior to data collection. All interview participants were provided with an information sheet outlining the purpose of the research and their right to withdraw at any time. Informed consent was obtained before interviews were conducted.
To protect confidentiality, project-specific data and participant identities were anonymised. No commercially sensitive information is disclosed within this dissertation. All data was stored securely and used solely for academic purposes.

[bookmark: _Toc228973686]Reliability and Validity
In qualitative research, reliability and validity are often addressed through credibility, dependability and confirmability. Credibility was enhanced through triangulation of data sources and the use of direct quotations where appropriate. Dependability was supported by maintaining a clear audit trail of data collection and analysis procedures. Confirmability was addressed through reflexivity and transparency in methodological decision-making.

[bookmark: _Toc228973687]Limitations of the Research
This research is subject to several limitations. As a single-case study, findings may not be fully generalisable across all remediation projects. However, the depth of analysis provides valuable insights applicable to similar UK residential developments involving existing buildings.
Additionally, access to data was limited to available project documentation and willing participants. Despite these constraints, triangulation and critical analysis ensured that robust conclusions could be drawn.

[bookmark: _Toc228973688]Chapter Summary
This chapter has outlined the research methodology adopted for this study, justifying the use of an interpretivist, qualitative-dominant case study approach. The methods used for data collection and analysis have been explained, alongside ethical considerations and limitations.
The next chapter will present the Beacon Hill case study, detailing the project context, remediation works undertaken and construction constraints relevant to the research.
[bookmark: _Toc228973689]Chapter 4: Case Study – Beacon Hill Development, Swansea
[bookmark: _Toc228973690]Introduction
This chapter presents the case study of the Beacon Hill Development, which forms the empirical basis of this research. The purpose of the chapter is to contextualise the remediation works undertaken to existing buildings on the site and to identify the construction management challenges that influenced risk and programme certainty. Rather than providing a purely descriptive account, this chapter focuses on the characteristics of the project that are directly relevant to the research objectives, particularly those associated with uncertainty, sequencing, and site management decision-making.
The chapter outlines the project background, site constraints, nature of the existing buildings, scope of remediation works, construction sequencing and programme strategy, and key risks encountered during delivery. This establishes a foundation for the analysis and discussion presented in subsequent chapters.

[bookmark: _Toc228973691]Project Overview
The Beacon Hill development is a residential construction project located in Swansea, involving remediation works to existing buildings as part of a wider redevelopment strategy. The project required remediation activities to be undertaken prior to, and in parallel with, follow-on construction works, creating a complex interface between enabling works and main construction phases.
From a construction management perspective, the project is representative of many UK residential developments involving existing buildings, where remediation is necessary to address defects, compliance issues and safety concerns before new construction or refurbishment activities can proceed. The works were undertaken within a constrained site environment, with limited flexibility in sequencing and programme allowances.
The existing buildings at Beacon Hill presented issues that were difficult to fully understand before works began, particularly where structural elements were concealed or where original construction information was limited. This meant that the site team had to rely on intrusive opening-up works and ongoing consultant input to confirm the extent of remediation required. These factors contributed to uncertainty during planning and delivery and required ongoing management intervention throughout the remediation phase.
At Beacon Hill, the remediation works were particularly significant because they were required to stabilise and prepare existing building elements before follow-on construction activities could progress. The works involved intrusive opening-up, localised repair to deteriorated building fabric, temporary works coordination and further investigation of concealed conditions once access became available. These activities created uncertainty because the full scope could not be confirmed through pre-construction surveys alone. As a result, programme assumptions had to be reviewed during delivery, with certain follow-on activities affected by the need for additional investigation, sequencing changes and consultant input before works could safely proceed.

[bookmark: _Toc228973692]Nature of Existing Buildings and Constraints
Existing Building Condition
The existing buildings at Beacon Hill required remediation due to a combination of structural, material and compliance-related issues. As is common in remediation projects, the full extent of defects was not fully identifiable through non-intrusive surveys alone. While pre-construction investigations provided an initial understanding of building condition, several critical elements remained concealed until intrusive works commenced.
This created inherent uncertainty in the scope and duration of remediation activities. From a construction management standpoint, this uncertainty required programmes to be developed on the basis of assumptions that were subject to change as works progressed. The risk of scope growth during remediation was therefore a key consideration in programme planning and sequencing.
Site and Access Constraints
The Beacon Hill site presented physical and logistical constraints that influenced remediation delivery. Access to certain areas of the existing buildings was restricted, limiting the ability to undertake extensive intrusive investigations prior to commencement. These constraints also affected material handling, temporary works installation and sequencing of remedial activities.
Working within existing structures required careful coordination of trades and strict control of health and safety measures. Temporary works solutions were required to maintain structural stability during remediation, introducing additional interfaces between design, site management and specialist subcontractors.

[bookmark: _Toc228973693]Scope of Remediation Works
The remediation works undertaken at Beacon Hill formed a critical enabling phase within the overall project. The scope included activities necessary to address defects and compliance issues within the existing buildings to allow subsequent construction works to proceed safely and in accordance with regulatory requirements.
Key characteristics of the remediation scope included:
· Works undertaken within and around existing structural elements
· Reliance on specialist subcontractors for remediation activities
· Requirement for verification and approval prior to follow-on works
While the remediation scope was defined during pre-construction, the nature of the existing buildings meant that elements of the scope evolved during delivery. This required continuous coordination between the construction management team, consultants and subcontractors to manage emerging risks and programme implications.

[bookmark: _Toc228973694]Procurement and Management of Remediation Works
Procurement Approach
The remediation works were procured as part of the wider construction project, with specialist subcontractors engaged to deliver specific remediation activities. From a construction management perspective, this approach required effective integration of specialist works within the main construction programme.
Literature reviewed in Chapter 2 highlights that remediation works are often treated as discrete packages, which can result in fragmented programme control. At Beacon Hill, the construction management team was required to coordinate specialist remediation activities alongside general construction operations, increasing the complexity of sequencing and resource management.
Management Structure and Responsibilities
The construction management team held responsibility for coordinating remediation activities, managing interfaces between trades, and ensuring compliance with health and safety and regulatory requirements. This included:
· Managing daily site operations during remediation
· Coordinating temporary works and access arrangements
· Reviewing and updating construction programmes
· Managing risk registers and method statements
The effectiveness of this management structure is central to the research aim and is evaluated in subsequent chapters.

[bookmark: _Toc228973695]Programme Strategy and Sequencing
Programme Development
The initial construction programme incorporated remediation works as an early-stage activity, forming part of the critical path for subsequent construction phases. Programme durations were developed based on pre-construction information and consultant input; however, limited allowances were available for unforeseen conditions due to overall project timescale pressures.
This approach reflects a common issue identified in the literature, whereby remediation activities are programmed with limited contingency to maintain overall project momentum. At Beacon Hill, this resulted in remediation works becoming a focal point for programme risk.
Sequencing Challenges
As remediation works progressed, unforeseen conditions necessitated changes to sequencing and resource allocation. Certain activities could not proceed as planned due to the need for additional investigation or remedial intervention. This required reactive adjustments to the programme and close coordination with follow-on trades to minimise disruption.
The need to maintain site safety and structural stability further constrained sequencing options. Temporary works installation and removal had to be carefully coordinated, limiting flexibility and increasing the likelihood of programme impact when delays occurred.

[bookmark: _Toc228973696]Construction Risk Identification and Management
Key Risks Encountered
Several construction-related risks emerged during the remediation phase, including:
· Uncertainty regarding concealed structural conditions
· Scope changes arising from intrusive works
· Programme delays affecting critical path activities
· Increased coordination requirements between trades
· Health and safety risks associated with working within existing structures
These risks align with those identified in the literature and demonstrate the practical challenges faced by construction managers during remediation works to existing buildings.
Risk Management Measures
Risk management measures implemented at Beacon Hill included the use of risk registers, method statements and regular site coordination meetings. However, as remediation progressed, it became evident that some risks could not be fully mitigated through pre-planned measures alone.
Construction managers were required to respond dynamically to emerging conditions, adjusting sequencing and implementing additional controls where necessary. This reactive management approach, while essential, highlights the limitations of static risk management tools in remediation contexts.

[bookmark: _Toc228973697]Impact on Programme Certainty
The remediation works at Beacon Hill had a direct influence on programme certainty. While some delays were managed through resequencing and increased coordination, others resulted in measurable impacts on planned activities. Incremental delays, rather than single disruptive events, characterised the programme impact, making it challenging to maintain control over the critical path.
This finding supports literature suggesting that remediation-related delays are often cumulative and difficult to manage through traditional programme control techniques. The Beacon Hill case therefore provides a valuable opportunity to evaluate how construction management strategies influenced programme outcomes.

[bookmark: _Toc228973698]Relevance of the Case Study to Research Objectives
The Beacon Hill development provides a robust case study through which to examine construction risk and programme uncertainty during remediation works to existing buildings. The project exhibits key characteristics identified in the literature, including uncertainty in existing conditions, reliance on specialist subcontractors, constrained sequencing and regulatory oversight.
By analysing this case, the research is able to address the identified gap in construction-focused literature, moving beyond technical descriptions of remediation to evaluate site-level management practices and their effectiveness.

[bookmark: _Toc228973699]Chapter Summary
This chapter has presented the Beacon Hill development as a case study, outlining the project context, nature of existing buildings, remediation scope, programme strategy and construction risks encountered. The chapter has demonstrated that remediation works played a critical role in influencing programme certainty and required ongoing management intervention.
The next chapter will present the analysis and findings, drawing on interview data and project documentation to critically evaluate how construction risk and programme uncertainty were managed during the remediation phase.
[bookmark: _Toc228973700]Chapter 5: Analysis and Findings
[bookmark: _Toc228973701]Introduction
This chapter presents a critical analysis of the empirical findings derived from the Beacon Hill case study, examining how construction risk and programme uncertainty were managed during remediation works to existing buildings. The analysis draws upon both semi-structured interview data and project documentation, enabling a triangulated evaluation of site-level management practices.
The findings are structured thematically in alignment with the research objectives and key concepts identified in the literature review, including the nature of risk and uncertainty, the effectiveness of risk management tools, programme planning and control, and decision-making under conditions of incomplete information. The chapter moves beyond description to critically evaluate the extent to which construction practice aligns with, or diverges from, established theoretical frameworks.
[bookmark: _Toc228973702]Nature of Risk in Remediation Works: From Predictable Risk to Uncertainty
A central finding from both interview and documentary data is that risks encountered during remediation at Beacon Hill were not fully definable at the pre-construction stage. While formal risk assessments were undertaken, participants consistently highlighted that many critical issues only emerged during intrusive works.
P1 noted that only “broad areas of concern” could be identified prior to commencement, while P3 described risks as identifiable “only at a high level.” P2 further reinforced this by explaining that hidden defects and material deterioration became apparent only once works were underway. These findings demonstrate that remediation operates within a context of inherent and persistent uncertainty, rather than quantifiable risk.
This challenges the applicability of conventional risk management frameworks, which assume that risks can be identified, assessed and mitigated in advance. Instead, the findings indicate that remediation works are discovery-driven, where risk emerges dynamically as the existing structure is exposed.
Importantly, the findings also highlight that uncertainty is not purely a technical issue but a programme-critical factor. At Beacon Hill, remediation activities were located on or near the critical path, meaning that emerging risks translated directly into programme pressure. Unlike new-build construction, where sequencing flexibility may absorb uncertainty, the constraints of existing buildings significantly reduce this capacity.
[bookmark: _Toc228973703]Limitations of Risk Management Tools in Dynamic Site Conditions
The use of formal risk management tools, including risk registers and method statements, was evident throughout the project and aligned with industry best practice. However, the findings reveal a clear disconnect between these tools and the dynamic realities of remediation works.
P1 stated that risk registers “supported governance” but did not drive immediate site decisions, while P2 described them as having “limited practical impact.” Similarly, P3 highlighted that risk documentation tended to operate at a high level and did not reflect rapidly evolving site conditions.
This indicates that risk registers functioned primarily as static and procedural tools, rather than active mechanisms for managing uncertainty. As remediation progressed and conditions changed, emerging risks were typically addressed through informal communication, coordination meetings, and real-time judgement, rather than through structured updates to risk documentation.
Consequently, effective risk management at Beacon Hill was achieved through:
· continuous site observation 
· frequent coordination between stakeholders 
· adaptive decision-making by experienced construction managers 
This suggests that risk management in remediation contexts is inherently practice-led rather than document-led, with formal systems providing structure but limited operational control.
[bookmark: _Toc228973704]Programme Planning: The Persistence of Optimism Bias
Analysis of baseline and updated construction programmes indicates that initial remediation durations were based on optimistic assumptions, with limited allowance for uncertainty. This was consistently identified by all participants.
P1 explicitly stated that programme assumptions “were optimistic,” while P2 and P3 both highlighted the underestimation of delays and the limitations of initial sequencing assumptions. Programmes were described as failing to reflect the “practical uncertainty” associated with remediation, particularly in relation to investigation and verification activities.
This optimism bias was further reinforced by insufficient contingency allowances. Although float and contingency were included, participants agreed that these were inadequate in practice. P1 noted that contingency was “often insufficient,” while P3 stated that it did not reflect the “true level of uncertainty.”
As remediation progressed, these limitations resulted in:
· repeated adjustments to sequencing 
· incremental delays across multiple activities 
· erosion of programme float 
The findings therefore demonstrate that baseline programmes functioned less as predictive tools and more as reactive frameworks, requiring continuous revision as new information emerged.
[bookmark: _Toc228973705]Managing Programme Certainty: Reactive Control vs Proactive Planning
Given the limitations of initial programme planning, programme management during remediation works was characterised by reactive and adaptive control.
All participants described decision-making as predominantly reactive. P1 noted that their role was “heavily… reactive,” while P2 and P3 confirmed that both operational and commercial decisions were driven by real-time site conditions rather than pre-defined plans.
In practice, programme certainty was maintained through:
· resequencing activities 
· reallocating labour and resources 
· opening alternative work fronts 
· short-term planning tools such as look-ahead programmes 
These approaches enabled the construction team to mitigate the impact of emerging risks and maintain progress despite uncertainty. However, they also highlight a limitation in proactive planning approaches, as programme stability was achieved through continuous intervention rather than initial accuracy.
This reliance on reactive control suggests that current programme management approaches in remediation contexts are adaptive but not optimised, depending heavily on the capability and experience of site teams.
[bookmark: _Toc228973706]Decision-Making Under Uncertainty: The Role of Experience and Tacit Knowledge
A key finding from the interviews is the central role of experience-based judgement in managing remediation works. In situations where formal procedures provided limited guidance, construction managers relied on tacit knowledge to interpret conditions and determine appropriate actions.
Participants consistently emphasised that experienced professionals were better able to:
· anticipate potential issues 
· assess the implications of emerging risks 
· implement effective mitigation strategies 
P3 highlighted the importance of “accepting evolving information,” while P1 emphasised the need to respond quickly to changing conditions. This demonstrates that decision-making in remediation contexts is highly dependent on human judgement and adaptability.
However, this also introduces variability in management effectiveness. Without structured mechanisms for capturing and disseminating lessons learned, knowledge remains largely project-specific and experience-dependent. This represents a limitation in current practice, as it restricts the ability to systematically improve remediation management strategies across projects.
[bookmark: _Toc228973707]Cumulative Programme Disruption and Delivery Constraints
Programme disruption at Beacon Hill was not characterised by single critical events, but by the cumulative impact of multiple smaller issues.
P1 described delays as “a series of smaller issues,” while P2 and P3 referred to delays as “cumulative” and “aggregated.” This gradual erosion of programme performance made disruption more difficult to identify and manage, particularly where impacts were distributed across multiple activities.
Additional constraints further compounded this issue, including:
· limited opportunities for parallel working 
· access restrictions within existing structures 
· dependencies associated with temporary works 
These factors increased the sensitivity of the critical path to disruption and reduced overall programme flexibility. As a result, even minor issues had the potential to generate wider programme implications.
[bookmark: _Toc228973708]Integration of Remediation Works Within the Wider Construction Programme
The integration of remediation works with follow-on construction activities was identified as a significant challenge at Beacon Hill. The reliance on specialist subcontractors, combined with evolving scope, created coordination difficulties that directly impacted programme performance.
Participants highlighted several contributing factors, including:
· limited early involvement of construction teams in remediation planning 
· separation between consultant-led decisions and site execution 
· inadequate integration of specialist works into the master programme 
These issues resulted in reduced visibility of programme dependencies and increased the likelihood of delay. Remediation works were often treated as a discrete technical phase, rather than an integrated component of the overall construction programme.
The findings indicate that improved integration, particularly through early contractor involvement and collaborative planning, has the potential to significantly enhance programme certainty and coordination.
[bookmark: _Toc228973709]Communication, Coordination and Commercial Implications
Effective communication and coordination emerged as critical factors in managing both risk and programme uncertainty.
All participants emphasised the importance of rapid and clear communication. P1 noted that communication needed to be “fast and clear,” while P3 highlighted the importance of information flow between site and management levels. Delays in communication were found to directly impact productivity and decision-making.
Coordination between operational, commercial and management teams was also essential, ensuring that decisions accounted for technical, financial and programme considerations. Collaboration with specialists and consultants played a key role in resolving uncertainty.
From a commercial perspective, the findings demonstrate that remediation uncertainty has significant implications for cost control. P2 identified cost uncertainty and variation claims as key challenges, while P3 highlighted cost escalation and scope ambiguity.
The interrelationship between programme and cost risk was evident, with delays leading to increased preliminaries and overheads. This reinforces the need for integrated approaches to risk management that consider both time and financial impacts.
[bookmark: _Toc228973710]Synthesis of Findings
The analysis demonstrates that while formal risk and programme management frameworks provide a structured foundation, they are insufficient in isolation for managing the complexity of remediation works to existing buildings.
Key findings include:
· risk in remediation is dominated by uncertainty rather than predictability 
· traditional risk management tools are static and poorly aligned with dynamic site conditions 
· programme uncertainty is driven by both technical factors and systemic industry pressures 
· effective management relies on reactive adaptation and experiential knowledge 
· integration between remediation and construction phases remains a critical weakness 
Collectively, these findings indicate that current construction management practices are reactive, experience-dependent and only partially aligned with theoretical best practice, particularly in the context of remediation works.
[bookmark: _Toc228973711]Chapter Summary
This chapter has critically analysed how construction risk and programme uncertainty were managed during remediation works at the Beacon Hill development. By integrating interview data and project documentation, the analysis has demonstrated that while industry practices align broadly with established frameworks, their effectiveness is constrained by the dynamic and uncertain nature of existing buildings.
The findings highlight a reliance on adaptive, experience-led management approaches supported by short-term planning tools, rather than fully proactive systems of risk and programme control. These insights provide the foundation for the following discussion chapter, which critically evaluates these findings in relation to existing literature.
[bookmark: _Toc228973712]Chapter 6: Discussion
[bookmark: _Toc228973713]Uncertainty as the Core Challenge in Remediation Projects
This chapter critically evaluates the findings presented in Chapter 5 in relation to existing literature on construction risk management, programme certainty, and remediation works, with a particular focus on how uncertainty influences project delivery. A central finding of this study is that uncertainty is not simply a component of risk but the defining condition of remediation work. This strongly aligns with existing literature, which identifies refurbishment and remediation projects as inherently uncertain due to incomplete information and concealed conditions (Egbu, 1999; Love et al., 2016). The findings reinforce the argument that traditional risk management frameworks, which rely on the identification and mitigation of known risks, are limited in their applicability where unknown conditions dominate.
The participants’ emphasis on the limitations of pre-construction information reflects the widely recognised challenge of information asymmetry in existing buildings. As noted by Douglas (2006), the inability to fully assess structural conditions prior to intervention introduces significant uncertainty into both cost and programme forecasting. The findings extend this by demonstrating that uncertainty is not confined to early project stages but persists throughout construction, emerging dynamically as works progress. This supports the concept of “emergent risk,” where risk evolves through interaction with the physical asset rather than being fully defined in advance (Chapman and Ward, 2011).
Importantly, the study highlights that risk in remediation projects is multi-dimensional, with technical issues directly influencing programme and cost outcomes. This reflects systems-based perspectives in construction management, where project elements are interdependent rather than isolated (Winch, 2010). The implication is that risk management in remediation contexts requires a holistic approach that considers these interdependencies, rather than focusing on discrete risk events.
[bookmark: _Toc228973714]Limitations of Traditional Programme Planning
The findings indicate that conventional programme planning approaches are poorly suited to remediation projects, particularly due to their reliance on fixed assumptions and linear sequencing. This aligns with literature suggesting that traditional scheduling techniques, such as Critical Path Method (CPM), are more effective in stable environments where activities can be clearly defined in advance (Kerzner, 2017). In contrast, remediation projects are characterised by iterative processes and evolving scope, limiting the effectiveness of such approaches.
The identification of optimism bias within programme development is consistent with previous research, which highlights the tendency for project planners to underestimate risk and overestimate certainty (Flyvbjerg, 2009). The findings demonstrate that this bias is particularly problematic in remediation contexts, where uncertainty is structurally embedded within the project. As a result, baseline programmes often lack resilience, requiring continuous revision as new information emerges.
The issue of insufficient contingency further reinforces this limitation. While contingency allowances are widely recognised as essential in managing uncertainty (Smith, Merna and Jobling, 2014), the findings suggest that they are often inadequate in practice. This reflects a disconnect between theoretical best practice and industry implementation, potentially driven by commercial pressures to maintain competitive programme durations. The consequence is that contingency is rapidly exhausted, exposing the project to programme disruption.
[bookmark: _Toc228973715]Reactive and Adaptive Risk Management
The predominance of reactive decision-making identified in the findings supports the argument that construction management in uncertain environments is inherently adaptive. This aligns with the concept of “adaptive project management,” which emphasises flexibility and responsiveness over rigid planning (Atkinson, Crawford and Ward, 2006). The findings suggest that, in remediation projects, proactive planning alone is insufficient, and effective management depends on the ability to respond to emerging conditions in real time.
The importance of short-term planning and operational flexibility reflects principles found in lean construction and agile management approaches, which prioritise responsiveness and continuous adjustment (Ballard and Howell, 2003). However, the findings extend these concepts by demonstrating that such adaptability is not merely beneficial but essential in remediation contexts, where uncertainty cannot be eliminated.
The role of experience and tacit knowledge also emerges as a critical factor. This supports existing research highlighting the importance of experiential learning in construction management, particularly in complex and uncertain environments (Nonaka and Takeuchi, 1995). The findings suggest that experienced practitioners are better equipped to interpret incomplete information, anticipate risks, and make informed decisions, reinforcing the value of human judgement alongside formal systems.
[bookmark: _Toc228973716]Limitations of Formal Risk Management Systems
A significant contribution of this study is the identification of a disconnect between formal risk management systems and operational reality. While tools such as risk registers and programme updates are widely advocated in industry guidance (RICS, 2017; APM, 2019), the findings suggest that their practical effectiveness is limited in dynamic remediation environments.
This aligns with critiques in the literature that risk management tools often function as governance mechanisms rather than active decision-making tools (Hillson, 2002). The finding that risk registers provide structure but lack responsiveness reflects their static nature, which contrasts with the rapidly evolving conditions encountered on site. Similarly, the lag in programme updates highlights the limitations of periodic reporting systems in capturing real-time changes.
The identification of a “false sense of control” is particularly significant, as it suggests that formal systems may obscure underlying uncertainty rather than effectively manage it. This challenges the assumption that increased structure necessarily leads to improved control, highlighting the need for more dynamic and responsive management approaches.
[bookmark: _Toc228973717]Programme Disruption as a Cumulative Process
The finding that programme disruption occurs cumulatively rather than through isolated events provides important insight into the nature of delay in remediation projects. This aligns with previous research indicating that delays in construction are often the result of multiple interacting factors rather than single causes (Odeh and Battaineh, 2002). However, the study extends this understanding by emphasising the gradual erosion of programme performance, which can be difficult to detect and manage.
The sensitivity of the critical path to remediation activities further highlights the importance of sequencing and dependency management. As noted by Kerzner (2017), critical path activities have a disproportionate impact on overall project duration, and this effect is amplified in remediation projects due to the uncertainty surrounding these activities. The additional constraints imposed by temporary works and limited access reinforce the complexity of managing programme performance in this context.
[bookmark: _Toc228973718]Communication, Coordination, and Collaboration
The findings strongly support the importance of communication and coordination in managing construction projects, particularly under conditions of uncertainty. This is consistent with established literature, which identifies communication as a critical success factor in project delivery (Emmitt and Gorse, 2007). However, the study highlights that in remediation projects, the speed and quality of communication are particularly important due to the need for rapid decision-making.
The role of cross-disciplinary coordination reflects the increasing complexity of construction projects, where decisions must integrate technical, commercial, and strategic considerations. This aligns with integrated project delivery principles, which emphasise collaboration and information sharing (Kent and Becerik-Gerber, 2010). The findings suggest that effective communication not only supports risk management but is also essential for maintaining programme stability.
[bookmark: _Toc228973719]Commercial Implications of Uncertainty
The study confirms that remediation uncertainty has significant commercial implications, particularly in relation to cost control and procurement. The reliance on provisional sums reflects the difficulty in defining scope, supporting findings by Love et al. (2016) that refurbishment projects are more susceptible to cost variation than new-build projects.
The interrelationship between cost and programme risk identified in the findings aligns with the concept of project interdependency, where delays increase costs through extended preliminaries and overheads (Winch, 2010). The underestimation of financial risk further highlights a gap in early-stage planning, suggesting that commercial considerations are not fully integrated into risk management processes.
[bookmark: _Toc228973720]Implications for Practice
The findings have several practical implications for improving the management of remediation projects. Firstly, there is a clear need for more intrusive and detailed early-stage investigation to reduce uncertainty, although it is acknowledged that uncertainty cannot be fully eliminated. Secondly, contingency allowances must be more realistic and explicitly linked to remediation risk, rather than treated as generic buffers.
Thirdly, programme management approaches should shift towards greater flexibility, incorporating alternative sequencing strategies and recognising the iterative nature of remediation work. Finally, early involvement of specialists and improved communication systems are essential for enhancing coordination and decision-making.
[bookmark: _Toc228973721]Chapter Summary
This chapter has critically discussed the findings in relation to existing literature, demonstrating that remediation projects are fundamentally shaped by uncertainty, which limits the effectiveness of traditional risk management and programme planning approaches. The findings support existing research while extending understanding by highlighting the cumulative nature of programme disruption and the limitations of formal management systems.
Overall, effective management of remediation projects requires a shift from predictive, linear approaches towards adaptive, experience-driven strategies that prioritise flexibility, communication, and continuous reassessment. These insights provide a foundation for the final chapter, which will present conclusions and recommendations for future research and practice.

[bookmark: _Toc228973722]Chapter 7: Conclusion and Recommendations
This study set out to critically evaluate the effectiveness of construction risk management strategies in maintaining programme certainty during remediation works to existing buildings, using the Beacon Hill development as a case study. The findings demonstrate that remediation projects are fundamentally shaped by uncertainty, which significantly limits the effectiveness of traditional risk management and programme planning approaches.
A key conclusion is that uncertainty in remediation projects is not simply a discrete risk factor but an inherent condition embedded within the existing structure. This aligns with previous research identifying refurbishment projects as particularly susceptible to uncertainty due to incomplete information and concealed conditions (Egbu, 1999; Love et al., 2016). The study extends this understanding by demonstrating that uncertainty persists throughout construction and evolves dynamically as works progress, reinforcing the concept of emergent risk (Chapman and Ward, 2011). As a result, programme certainty is inherently constrained, as initial assumptions are based on partial and often unreliable information.
The findings also highlight significant limitations in traditional programme planning approaches. The reliance on linear scheduling techniques and fixed assumptions is shown to be ineffective in the context of remediation, where scope and conditions are continuously evolving. This supports existing literature suggesting that conventional planning tools, such as the Critical Path Method, are less effective in complex and uncertain environments (Kerzner, 2017). The presence of optimism bias in programme development further exacerbates this issue, leading to unrealistic baseline programmes that lack resilience (Flyvbjerg, 2009). Consequently, contingency allowances are often insufficient, resulting in rapid erosion of programme float and increased vulnerability to delay.
Another key conclusion is that risk management in remediation projects is predominantly reactive and adaptive. While formal risk management systems provide structure and governance, they are limited in their ability to respond to rapidly changing site conditions. This reflects broader critiques within the literature that risk management tools often function as static frameworks rather than dynamic decision-making mechanisms (Hillson, 2002). The study demonstrates that effective risk management relies heavily on real-time decision-making, supported by experience and professional judgement. This highlights the importance of tacit knowledge in navigating uncertainty, particularly where formal systems are unable to capture the complexity of live project conditions (Nonaka and Takeuchi, 1995).
The cumulative nature of programme disruption also represents a significant finding. Rather than resulting from isolated events, delays were found to arise from the aggregation of multiple smaller issues, making them difficult to identify and manage. This supports previous research indicating that construction delays are often multi-causal and interdependent (Odeh and Battaineh, 2002), but extends this understanding by emphasising the gradual erosion of programme performance in remediation contexts. This is further compounded by constraints on parallel working, temporary works dependencies, and the sensitivity of the critical path to remediation activities.
The study also highlights the critical role of communication, coordination, and collaboration in managing uncertainty. Effective information flow between site, commercial, and management teams was identified as essential for maintaining productivity and supporting informed decision-making. This aligns with established research emphasising communication as a key success factor in construction projects (Emmitt and Gorse, 2007), while also reinforcing the importance of integrated approaches to project delivery (Kent and Becerik-Gerber, 2010).
From a commercial perspective, the findings demonstrate that remediation uncertainty has significant implications for cost control and procurement. The reliance on provisional sums and variation-driven cost management reflects the difficulty in defining scope at early project stages, supporting previous findings that refurbishment projects are more prone to cost overruns (Love et al., 2016). The interrelationship between cost and programme risk further highlights the need for integrated risk management strategies that consider both time and financial impacts.
Overall, the study concludes that maintaining programme certainty in remediation projects requires a shift away from traditional predictive and linear approaches towards more adaptive, flexible, and experience-driven management strategies. While uncertainty cannot be eliminated, its impact can be mitigated through improved planning, enhanced communication, and more responsive decision-making processes.

[bookmark: _Toc228973723]Recommendations for Practice
Drawing on the findings of this study, several targeted recommendations can be proposed to enhance the management of remediation works to existing buildings within construction practice.
There is a clear requirement for more comprehensive and intrusive pre-construction investigation. While it is recognised that uncertainty cannot be eliminated in remediation projects, the findings demonstrate that improved early-stage information can significantly reduce unknown risk and improve the reliability of both programme and cost forecasting. This should involve the strategic use of advanced surveying techniques, including laser scanning, structural opening-up works and intrusive investigations where practicable, in order to develop a more informed understanding of existing conditions (Douglas, 2006). Such approaches reduce reliance on assumption-based planning and support more informed decision-making prior to construction commencement.
Contingency allowances must be more robust and explicitly aligned with remediation-specific risk. The research highlights that generic contingency values are often insufficient in addressing the level of uncertainty inherent in existing buildings. A more rigorous, risk-based approach to contingency planning is therefore required, whereby both time and cost allowances are directly informed by the nature and scale of identified uncertainties (Smith, Merna and Jobling, 2014). This should include dynamic contingency strategies capable of evolving as new information emerges during the remediation phase.
Programme management approaches should be fundamentally adapted to reflect the iterative and uncertain nature of remediation works. Traditional linear programming methods are shown to be insufficient in environments where scope evolves during delivery. As such, the adoption of flexible planning methodologies, such as rolling wave planning and short-term look-ahead programmes, is essential. These approaches enable continuous refinement of sequencing and resource allocation as site conditions develop, enhancing responsiveness and reducing the impact of unforeseen issues on overall programme performance (Kerzner, 2017).
Greater emphasis should be placed on early contractor involvement (ECI) and the integration of specialist expertise during the pre-construction phase. The findings indicate that delayed involvement of construction teams contributes to unrealistic programme assumptions and ineffective risk identification. Early engagement of contractors, temporary works designers and structural specialists can significantly improve constructability, coordination and sequencing strategies, ultimately enhancing programme certainty (Love et al., 2016). This collaborative approach should be embedded within procurement strategies to ensure that practical construction knowledge informs early decision-making.
Communication and coordination systems must be strengthened to support real-time information exchange across all project stakeholders. The research demonstrates that effective communication is critical in managing the dynamic and evolving nature of remediation works. This requires improved coordination between site, commercial and management teams, alongside the integration of digital tools to enhance transparency, data sharing and decision-making. Real-time communication frameworks can reduce delays associated with information gaps and support more proactive management of emerging risks (Emmitt and Gorse, 2007).

[bookmark: _Toc228973724]Recommendations for Future Research
While this study provides valuable insights into construction risk management within remediation projects, several limitations highlight opportunities for further academic investigation.
The use of a single case study limits the generalisability of the findings. Although the Beacon Hill development provides a detailed and context-rich analysis, future research would benefit from a comparative, multi-case study approach. Examining remediation projects across different sectors, building types and geographical locations would enable the identification of broader trends and strengthen the external validity of the findings.
The study adopts a predominantly qualitative approach based on a limited number of industry participants. While this provides in-depth insight into construction management practices, future research could incorporate quantitative methodologies to enhance empirical robustness. This may include programme performance analysis, delay quantification, or statistical modelling of remediation-related risk factors to provide a more comprehensive understanding of their impact.
Further research is required to explore the role of digital technologies in managing remediation risk and programme uncertainty. Although tools such as Building Information Modelling (BIM) and digital twins have demonstrated potential in improving information management and decision-making, their application within remediation contexts remains underdeveloped. Future studies should critically evaluate how these technologies can be adapted to address the challenges associated with incomplete data and evolving site conditions (Eastman et al., 2011; Lu et al., 2020).
Additional research should examine the influence of organisational culture, leadership and knowledge management on the effectiveness of risk management strategies. The findings of this study highlight the importance of experience and tacit knowledge in navigating uncertainty; however, these capabilities are often project-specific and not systematically captured. Future research could therefore investigate how organisations can better embed learning, improve knowledge transfer and develop more consistent approaches to managing uncertainty across projects.
[bookmark: _Toc228973725]Final Reflection
This study contributes to the growing body of knowledge on construction risk management by highlighting the unique challenges associated with remediation projects. It demonstrates that uncertainty is not an anomaly but a defining characteristic of such projects, requiring a fundamental shift in management approach.
Overall, this study argues that current construction risk management frameworks are fundamentally misaligned with the realities of remediation works to existing buildings. While traditional approaches provide a structured foundation, they are inherently limited by their reliance on predictability, which is absent in remediation contexts. The findings demonstrate that programme certainty is not achieved through rigid planning or static risk tools, but through adaptive, experience-driven management supported by continuous communication and short-term control mechanisms. Consequently, improving programme certainty in remediation projects requires a fundamental shift from predictive, linear planning models towards dynamic, integrated approaches that explicitly account for uncertainty as a central project condition rather than an exception.
[bookmark: _Toc228973726]Appendix A – Interview Questions 
1. Can you describe your role on the Beacon Hill development and your level of involvement in the remediation works?
2. What previous experience do you have with remediation works to existing buildings?
3. How would you describe the main construction risks associated with remediation works to existing buildings on this project?
4. To what extent were these risks identifiable during pre-construction, and what risks only became apparent once works commenced?
5. How does working with existing structures differ, in your experience, from managing risk on new-build projects?
6. What formal processes were used to identify and manage remediation-related risks on this project?
7. How useful were risk registers in managing live remediation works once construction began? 
8. Were risk management tools updated as site conditions changed? If so, how frequently and by whom? 
9. In practice, how were emerging risks communicated and addressed on site?
10. How were remediation works incorporated into the overall construction programme?
11. What assumptions were made about the duration and sequencing of remediation works during programme development?
12. To what extent was contingency or float allowed for remediation-related uncertainty?
13. Did remediation works sit on or influence the project’s critical path? If so, how?
14. What impact did remediation works have on programme certainty during construction? 
15. Were delays typically caused by single events, or by a series of smaller issues? 
16. How were programme changes managed when unforeseen conditions were encountered?
17. How closely did formal programme updates reflect what was happening on site?
18. What sequencing challenges arose during remediation works, particularly in relation to access and parallel working? 
19. How did temporary works requirements influence sequencing and programme flexibility?
20. How effectively were specialist remediation subcontractors coordinated with follow-on trades?
21. How were decisions made when remediation works revealed unforeseen conditions?
22. To what extent did construction management experience influence how risks and programme issues were handled?
23. Were decisions generally proactive or reactive, and why?
24. In your view, how effective were the risk management strategies used in maintaining programme certainty during remediation works?
25. What aspects of remediation planning or management worked well on this project?
26. What would you do differently on a future remediation project involving existing buildings?
27. What advice would you give to construction managers planning remediation works on similar projects?
28. Is there anything else about managing remediation works to existing buildings that you feel is important but often overlooked in planning or academic guidance?
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[bookmark: b.1-introduction]This appendix presents the thematic analysis framework developed from the qualitative data collected during the study. The framework was produced through a structured thematic analysis process involving open coding, grouping of descriptive categories, and development of overarching themes and sub-themes. The purpose of this appendix is to demonstrate the analytical process undertaken to interpret the interview data and identify recurring patterns relating to construction risk management and programme certainty during remediation works to existing buildings.
The analysis was based on semi-structured interviews conducted with three participants involved in the Beacon Hill development:
· Participant 1 (P1) – Site Manager

· Participant 2 (P2) – Quantity Surveyor

· Participant 3 (P3) – Project Manager
The thematic analysis identified several recurring themes relating to uncertainty, programme management, reactive decision-making, communication, commercial implications and risk management practices.
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	Main Theme
	Sub-Theme
	Participants

	Uncertainty as the Core Challenge in Remediation Projects
	Limited reliability of pre-construction information
	P1, P2, P3

	
	Hidden defects and concealed conditions emerging during works
	P1, P2, P3

	
	Risk as uncertainty rather than predictability
	P1, P2, P3

	
	Interconnected technical, commercial and programme risks
	P1, P2, P3

	
	Existing buildings as inherently uncertain environments
	P1, P2, P3

	Limitations of Traditional Programme Planning
	Optimistic programme assumptions
	P1, P2, P3

	
	Underestimation of remediation duration and complexity
	P1, P2, P3

	
	Inadequate contingency and float allowances
	P1, P2, P3

	
	Misalignment between planned programme and site reality
	P1, P3

	
	Linear planning approaches unsuitable for remediation works
	P3

	
	Remediation works positioned on the critical path
	P2, P3

	Reactive and Adaptive Management Approaches
	Reactive decision-making during remediation
	P1, P2, P3

	
	Continuous resequencing and resource reallocation
	P1, P3

	
	Short-term operational planning and flexibility
	P1, P3

	
	Opening alternative work fronts to maintain progress
	P1

	
	Adaptation to evolving site conditions
	P1, P2, P3

	Role of Experience and Tacit Knowledge
	Reliance on professional judgement
	P1, P2, P3

	
	Experience influencing risk response effectiveness
	P1, P2, P3

	
	Tacit knowledge supporting decision-making
	P1, P2, P3

	
	Informal site-based problem solving
	P1, P3

	Limitations of Formal Risk Management Systems
	Risk registers as governance tools rather than operational tools
	P1, P2, P3

	
	Static risk management processes
	P2, P3

	
	Programme updates lagging site conditions
	P1, P2, P3

	
	Formal systems creating a false sense of control
	P3

	
	Disconnect between documentation and live site conditions
	P1, P2, P3

	Programme Disruption and Delivery Constraints
	Delays occurring cumulatively rather than as isolated events
	P1, P2, P3

	
	Programme erosion through multiple smaller issues
	P1, P2, P3

	
	Constraints on parallel working
	P1, P3

	
	Temporary works affecting sequencing and programme control
	P1, P3

	
	Propagation of delays across trades and activities
	P2, P3

	Communication, Coordination and Collaboration
	Importance of rapid communication
	P1, P3

	
	Coordination between operational, commercial and management teams
	P1, P2, P3

	
	Information flow influencing programme stability
	P3

	
	Collaboration with specialists and consultants
	P1, P3

	
	Communication delays affecting productivity
	P1, P3

	Commercial Implications of Remediation Uncertainty
	Cost uncertainty linked to evolving scope
	P2, P3

	
	Variation claims arising from unforeseen conditions
	P2

	
	Reliance on provisional sums and flexible procurement
	P2, P3

	
	Interrelationship between programme delay and cost escalation
	P2, P3

	
	Financial risk underestimated during planning
	P2, P3

	Lessons Learned and Recommendations for Future Practice
	Need for more intrusive pre-construction investigation
	P1, P2, P3

	
	Greater contingency allowances required
	P1, P2, P3

	
	Importance of flexible programme strategies
	P1, P3

	
	Early involvement of specialists and contractors
	P2, P3

	
	Recognition of remediation as an iterative process
	P3

	
	Need for adaptive management mindsets
	P3



[bookmark: b.3-code-summary-table][bookmark: _Toc228973729]Code Summary Table
	Code Category
	Summary of Codes Identified

	Pre-Construction Uncertainty
	Codes relating to incomplete surveys, unreliable existing information, hidden defects, unknown structural conditions, and uncertainty before intrusive works commenced.

	Risk and Uncertainty
	Codes relating to evolving risks, uncertainty as a defining project condition, interconnected risks, and the emergence of unforeseen issues during remediation.

	Programme Planning and Sequencing
	Codes relating to optimistic assumptions, inadequate contingency, sequencing challenges, critical path sensitivity, programme rigidity, and unrealistic durations.

	Reactive Management Practices
	Codes relating to reactive decision-making, resequencing works, reallocating resources, adaptive management, and responding to live site conditions.

	Operational Flexibility
	Codes relating to short-term planning, flexibility in sequencing, opening alternative work fronts, and dynamic programme adjustment.

	Experience and Tacit Knowledge
	Codes relating to reliance on professional judgement, experiential learning, tacit knowledge, and informal site-based decision-making.

	Formal Risk Management Systems
	Codes relating to risk registers, programme updates, governance systems, static documentation, and the disconnect between formal systems and operational realities.

	Programme Disruption
	Codes relating to cumulative delays, incremental disruption, critical path impacts, temporary works dependencies, and constraints on parallel working.

	Communication and Coordination
	Codes relating to communication speed, coordination between teams, collaboration with specialists, information flow, and stakeholder interaction.

	Commercial and Financial Implications
	Codes relating to cost uncertainty, provisional sums, variation claims, cost escalation, and the relationship between programme delays and financial impact.

	Health and Safety Constraints
	Codes relating to safe working within existing structures, temporary works stability, access limitations, and operational safety requirements.

	Procurement and Specialist Integration
	Codes relating to specialist subcontractors, procurement coordination, fragmented delivery, and integration of remediation within the wider programme.

	Regulatory and Compliance Constraints
	Codes relating to approvals, verification processes, compliance requirements, and the impact of regulation on sequencing and programme certainty.

	Lessons Learned and Future Improvements
	Codes relating to improved surveys, greater contingency, flexible planning strategies, early contractor involvement, and adaptive management approaches.

	Programme Certainty
	Codes relating to maintaining programme control, programme resilience, programme instability, and the relationship between remediation and overall project delivery.



[bookmark: b.4-summary][bookmark: _Toc228973730]Summary
The thematic analysis framework demonstrates the progression from initial coding through to the development of broader themes relating to construction risk management and programme certainty. The findings indicate that remediation projects are fundamentally shaped by uncertainty and require adaptive, experience-led management approaches supported by communication, coordination and continuous programme adjustment.
The framework presented within this appendix provides transparency regarding the analytical process and supports the validity and credibility of the findings discussed within Chapters 5 and 6 of the dissertation.
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