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[bookmark: _Toc198571872]Abstract
The research revolved around the treatment of ongoing crises in property maintenance, including determining the property maintenance current treatment, the principal crises involved, the principle causes of those crises, the impacts on an operation, and potential solutions. The issue of property maintenance in the construction sector has become a more prominent challenge with aging property, reactive maintenance techniques, and limited resources. The research has considered how organisation systemic weaknesses and project environments may have resulted in a history of failures in property maintenance.
The research was structured around five themes: current practices in the industry, major maintenance crises, causes of those crises, impacts of the crises, and solutions to those crises. The study was designed as qualitative method research in that it presents data drawn from semi-structured interviews with maintenance managers,  contractors, and facility managers. Thematic analysis of qualitative interview data was analysed and processed selected from participant’s responses.
The results showed that most organisations relied heavily on reactive maintenance, with very limited utilisation of predictive or preventive maintenance. In the interviews, many challenges were mentioned, including high costs, labour shortages, older buildings, and communication during the maintenance service which result in increased costs and safety issues and delays in operations and loss of tenant satisfaction. The research found that although there were improvements in the introduction of technology such as Computerised Maintenance Management Systems (CMMS), the usage of these systems is inconsistent by all organisations and in some cases by small organisations.
As a result, effective solutions required a commitment to preventive maintenance, training associated with the increased investment, and incorporating sufficient technology. The research participants suggested considering maintenance as early as possible in the design and construction process. All participants indicated that a more proactive, better funded and technology-enriched culture towards maintenance would help to reduce maintenance crises in the construction industry and help maintain and improve an asset's performance over its life cycle.
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[bookmark: _Toc198571873]Chapter 1: Introduction
1.1 [bookmark: _Toc198571874]Background to the Research
Property maintenance has become an issue of significant concern within the construction industry in advanced economies (Myers, 2022). Given the rise of aged infrastructure and rapid urbanisation, the pressure is rising on the existing building stock. The construction industry plays a significant role in sustainable living and economic development, one which must ensure that the properties are maintained by environmental, regulatory, and safety standards. Despite being a critical element of construction, property maintenance often lies in the shadows of construction, is undervalued or typically underfunded. This situation has resulted in systemic issues relating to structural integrity, operational efficiencies, and sustainable environmental performance.
[bookmark: _Toc198385321]New possibilities for proactive maintenance, made possible through our increased use of technology, such as Building Information Modelling (BIM), the Internet of Things (IoT) and predictive maintenance tools, have enabled proactive maintenance opportunities (Chen et al., 2023). However, many organisations still primarily adopt a reactive perspective with respect to their maintenance and just get involved enough to repair an issue once it has become a problem. This reactive maintenance approach, along with financial constraints, reduced workforce capabilities, and varied regulatory requirements has created a crisis in property maintenance. 
[bookmark: _Toc198571875]1.2 Rationale and Significance of the Study
The incentive for this research is to respond to an increasing challenge that has implications for public safety and future economic health (Clemente-Suárez et al., 2021). In many countries, demand for sustainable infrastructure is growing, which means that not only is it important to maintain buildings to avoid operational issues, but also to take a long-term perspective, as buildings are important assets. Building maintenance is essential in extending the life of buildings, reducing long-term costs, provide comfortable an safe accommodation spaces and reaching environmental targets.
This particular study is important in that it hopes to bridge theory to practice. Previous studies focused on single facets of property management like energy efficiency, labour shortages, and technology uptake; therefore, very few have provided a holistic overview of the interconnected issues impacting the industry (Papadakis and Katsaprakakis, 2023). By framing this issue as multi-themed, this study hopes to provide a better understanding of how construction companies can improve maintenance practices.
[bookmark: _Toc198571876]1.3 Research Aim
The aim of this research is identify the current problems related opportunities, in property maintenance in the construction industry.
[bookmark: _Toc198571877]1.4 Research Objective
· To assess current property maintenance practices and operational models within the construction industry.
· To identify the most significant maintenance-related crises facing construction projects and building operations.
· To study the most profound factors promoting the persistence and growth of maintenance challenges.
· To understand the financial, operational, safety, and reputational implications of inadequate property maintenance.
· To consider and review the practical options, including technological and managerial strategies, for resolving maintenance issues and improving performance in the long run.
[bookmark: _Toc198571878]1.5 Research question
· What are the current strategies and methods being used for property maintenance in construction?
· What types of crises do most property maintenance situations encounter in construction?
· What are the primary organisational, technical, or financial causes of repeat property maintenance problems?
· How do unresolved maintenance concerns impact building performance, operational continuity, and user safety within the construction industry?
· What strategies involving technological and managerial responses are most effectively operationalized to diminish maintenance crises?
[bookmark: _Toc198571879]1.6 Data Collection and Information Sources
The study will adopt a qualitative method approach in response to the research question. A qualitative method approach involves collecting data via semi-structured interviews, for example, from industry professionals, maintenance managers, contractors and facility management professionals (Dawadi et al., 2021).
Secondary data is sourced from peer-reviewed academic literature, industry reports, policy documents and technical publications. Using these secondary sources, I constructed the literature review and developed the theoretical framework that informed the construction of the research instruments.
Primary data will be collected from professionals working for construction companies that fall into the medium to large category that operate within the property and facility maintenance sector. The study method will embrace both breadth and depth of understanding through triangulating findings and robust conclusions.
[bookmark: _Toc198571880]1.7 Expected Outcomes of the Study
The study should allow for an in-depth understanding of the property maintenance crisis to emerge, exploring not only the technical and operational side of the crisis but also the socio-economic and policy-related aspects. Expected outcomes will be:
A more precise characterisation of the kinds of maintenance challenges is still present.
A better understanding of the gaps that persist in industry practices, specifically, in terms of workforce capabilities and budget allocation.
An assessment of the success of existing implemented practices and new novel approaches (technological advances and training programs). 
Specific actionable recommendations relating to changing practices to become more sustainable and proactive by construction companies and policymakers.
The outcomes are anticipated to advance academic knowledge and practice towards a more sustainable and efficient construction sector.
[bookmark: _Toc198571881]1.8 Structure of the Report
The report is divided into six chapters:
Chapter 1: Introduction - Provides the background, rationale, aims and objectives and structure for the study.
Chapter 2: Literature Review - Review relevant academic and industrial literature grouped under the five themes related to property maintenance.
Chapter 3: Methodology - Describes the research philosophy, method of data collection, sampling strategy and ethical considerations.
Chapter 4: Findings - Details the results of the primary research grouped under the agreed themes.
Chapter 5: Discussion - Explains the findings in the context of the literature and responds to the research questions.
Chapter 6: Conclusion and Recommendations - Identifies the key learning from the study, including recommendations for practice and areas for future research.


[bookmark: _Toc198571882]Chapter 2: Literature Review
[bookmark: _Toc198571883]2.1 Introduction
According to Fei et al. (2021), Property maintenance is an essential activity within construction, influencing the safety, sustainability, and efficiency of spaces create. In meeting safety, regulatory, economic, and environmental conditions, the process of property maintenance, simply stated, becomes increasingly problematic as built spaces age and construction practices develop. The purpose of this chapter is to provide a review of contemporary literature to better understand the crises that encompass property maintenance in the construction sector. The literature review is structured thematically according to the five areas indicated in the research: the current condition of the industry, types of crises in property maintenance, explanations of the crises, consequences of the crises, and potential solutions for the crises.
Taherdoost (2022) stated that a variety of academic journal articles, industry reports, white papers, and policy documents provide the basis for the review, establishing a diverse, comprehensive base for the study. There are local points of view, as well as global ones, but there is a predominant focus on developed economies, where issues like aged infrastructure, workforce shortages, and sustainable practices have critical relevance.
This chapter will utilise a thematic structure that will allow in-depth exploration of each aspect of the research question. Each theme will be explored using a mixture of current research, comparisons between authors, and any gaps, contradictions or omissions in the literature. This provides us with a comprehensive base for design of the research instruments and the subsequent analysis of primary data.
Each of the following sections will use the five themes that will encompass the following:
1. The current state of the property maintenance industry.
2. The major crises facing property maintenance.
3. The causes of those crises.
4. The various implications for industry performance and safety.
5. The responses suggested for each point will solve these problems.
[bookmark: _Toc198571884]2.2. Theme 1: Current Situation of the Sector
According to Pearsall et al. (2021), the construction and property maintenance sector is foundational infrastructure for urban development and acts as the steward of infrastructure systems that provide public health, economic activity, and environmental sustainability. The sector is vital; however, it has several structural and operational inefficiencies. According to the literature, organisations also struggle to keep up with increasing complexity in buildings, ageing infrastructures, and sustainability expectations.
According to Askar et al. (2021), the sector continues to be challenged in several different ways, but one of the most pressing challenges is ageing buildings. The predominance of ageing existing buildings is especially prevalent in developed countries. More than 40% of buildings in developed countries are over 50 years old. Ageing buildings put pressure on organisations to carry out maintenance to maintain functionality, yet many organisations opted to carry out reactive maintenance in the name of short-term cost savings instead of implementing predictive or preventive maintenance as a part of long-term solutions to increase operational costs and reduce asset reliability.
Rasa and Laherto (2022) stated that a significant aspect of the present-day maintenance context is the technology shift. Tools such as Building Information Modelling (BIM), Internet of Things (IoT)-enabled sensors, and digital twin technologies have the potential to be transformative in maintaining built assets through enhanced real-time measurement and reporting of building performance. However, these technologies are only infrequently utilised by organisations. The small and medium-sized enterprises (SMEs) comprise a significant portion of the construction industry, and they have limited budgets and access to relevant technologies and expertise, which complicate digital assimilation. 
Workforce issues compound these difficulties. Ranasinghe et al. (2023) stated that the ageing construction maintenance workforces and recruitment and training issues are acute and are also serious gaps. The shortage of skilled labour directly affects the quality of work and desired timelines for maintenance, causing backlog and ultimately increasing the risk of assets deteriorating. Training has not kept pace with technology, and many practitioners don't have adequate skills to attend to complex systems in modern buildings. Environmental or climate impact is another factor contributing to the maintenance status quo, as weather events such as flooding, storms and extreme heat are now occurring more frequently and with increased intensity, which is hastening the deterioration of systems and building materials (Mendoza Leal et al., 2024). 
[bookmark: _Toc198571885]2.3 Theme 2: Major Crises in Property Maintenance
The construction industry, property maintenance is increasingly facing a series of recurring and systemic crises that challenge the quality, safety, and functionality of buildings and put organisations and occupants at significant risk (Hauashdh et al., 2022). Issues continue to surface surrounding ageing buildings, inadequate maintenance, lack of financial resources, and increasing environmental concerns. 
The most urgent crisis concerning buildings lies in the declining condition of much building stock. Many buildings were constructed long ago and have now come to or are coming to the end of their designed lifecycle. Over the years, many properties have been without or have had inadequate maintenance and have now become unsafe and no longer represent the needs of the organisation (Achouch et al., 2022). There are electrical systems, plumbing, HVAC units, and structural components that are nearing the end of their lifecycle, but their associated upgrades are overlooked or ignored due to organisational costs or neglect.
Relying on reactive maintenance is problematic as well. Many organisations react to equipment problems only when failures occur, rather than having a continuous plan in place with planned inspection schedules or scheduled proactive maintenance. While this may come at lower costs in the near term, reactive maintenance is often ultimately more expensive in the medium and long term, often resulting in both longer completions as well as safety impacts to consumers of the service being provided. Unplanned repairs are often disruptive, collectively impact service delivery for the organisation and create unnecessary financial pressures (Wöcke et al., 2023).
Financial limitations are another important contributor to maintenance crises (Rodrigues et al., 2021). Many organisations operate with tight budgets and focus on revenue-generating activities that are immediate and do not require investment in long-term infrastructure. Preventive maintenance is a smart and cost-effective approach in the long run, but maintenance often takes a backseat because of the perceived upfront costs. 
[bookmark: _Toc198571886]2.4 Theme 3: Causes for Maintenance Crises
The property maintenance crises that have been identified throughout the construction sector do not occur in isolation; they arise from a range of causes that are connected (Mayouf et al., 2022). These causes are multifaceted and span financial, operational, technological, organisational and environmental aspects. 
A leading cause is that many organisations have their strategy focused on reactive maintenance and not preventive maintenance or predictive maintenance. Many organisations only deal with maintenance issues when they become urgent. This behaviour is driven by paying attention only to near-term cost savings, where organisations believe that committing to regular maintenance schedules is a waste of money. 
Financial constraints also have significant implications (Tan and Zhu, 2022). When budgets are low, often property maintenance is sacrificed because leadership is prioritising new construction and/or expanded operations at the expense of long-term asset upkeep. Preventive maintenance can be a regular expense and requires ongoing planning. When money is tight or evaluated quarterly against financial performance, preventative maintenance may not be a priority. Critical work may be delayed, which adds to a backlog of maintenance work and a lack of funding to maximise trouble-free operations and ensure timely completion with safe and sustainable systems, which inevitably leads to more significant emergencies.
Workforce issues are also important (Kogon and Patel, 2025). In all likelihood, there are ongoing shortages of skilled employees within the construction maintenance industry, especially those willing to pursue the necessary training associated with new technologies and new systems. Not only is the workforce ageing, but there is generally little investment in formal training for the next generation workforce. 
Technological challenges also play a role in the issue (Hwang and Chien, 2022). There are many new tools or systems which can assist with advanced maintenance in organisations, but many organisations don't have either the capacity or the capability to adopt them. Digital platforms, sensors and data analytics can support more proactive maintenance practices, but the upfront cost of investment in these technologies, uncertainty surrounding the technology, and poor integration with other existing systems can all prevent or reduce the likelihood of adoption. 
[bookmark: _Toc198571887]2.5 Theme 4: Impact of Maintenance Issues
The impacts of maintenance issues in the construction industry extend well beyond the condition of a single building (Kaewunruen et al., 2021). Maintenance issues have broad and far-reaching impacts in terms of safety, financial performance, operational efficiency, environmental performance and social value. For this reason, it is important to understand maintenance challenges and their impacts in order to demonstrate a need for urgency and a need for thinking about long-term solutions.
Safety is perhaps one of the most immediate and serious consequences of dealing with maintenance challenges. Buildings in a state of disrepair can be immensely hazardous to occupants, workers, and people who happen into the location. Defects such as structural components being compromised, electrical faults, and other issues in safety systems can lead to accidents and, in the worst case, death for an occupant, incident or worker (Ahmed et al., 2023). 
Operational inefficiency is another significant consequence of maintenance staff removing repair operation delays and system breakdowns. On occasion, deficiencies s and system malfunctions and breakdowns can lead to interruptions in service, loss of productivity, and dissatisfaction from users. When an organisation relies on the facilities they occupy, these interruptions can be particularly critical, like health care facilities, universities and institutions, manufacturing, and corporate. 
In financial terms, reactive maintenance will ultimately lead to more costs over time (Achouch et al., 2022). When an asset isn't maintained or is only repaired after a failure, the repair often costs even more. Simple maintenance issues like a minor leak or electrical short can deteriorate to a point where major repairs are necessary. 
Maintenance issues are also barriers to sustainability (Terzioğlu, 2021). Poorly maintained buildings will consume energy; create carbon emissions and waste water. For example, old, inefficient HVAC systems or poorly insulated structures can drive up operational costs and carbon emissions. Failure to maintain 'green technologies' like a rooftop solar panel or a rainwater harvesting system may reduce their potential effectiveness and the value they could have otherwise had concerning carbon reduction and environmental mitigation efforts.
[bookmark: _Toc198571888]2.6 Theme 5: Strategies for Solutions
Finding solutions to the property maintenance problem in the construction industry is a complex and dynamic issue that calls for strategic, systemic and sustainable solutions. Although the problems are multi-faceted, complicated, and systemic, several realistic and evidence-based strategies are being used to improve maintenance practices. These strategies include preventative planning, use of technology, workforce planning, outsourcing and sustainability-based operations. 
Preventive maintenance programs are one of the most effective strategies (Alsyouf et al., 2021). Unlike reactive maintenance, which is based on responding after a failure, preventive maintenance is based on planned periodic inspection, service and minor repairs to reduce the probability of failures. Preventive maintenance programs can reduce costs and emergency events, improve the life of assets, and provide safer environments. The early identification of problems, planning and scheduling work, and reducing costs can avoid unplanned downtime, with associated risks to individuals, environments and assets and frustrations to all stakeholders.
Technology is vital in addressing maintenance issues (Hauashdh et al., 2024). Digital solutions such as Building Information Modelling (BIM), Internet of Things (IoT) sensors, and predictive analysis will change the method and fieldwork maintenance will be conducted. These systems allow real-time monitoring of building performance, fault detection at an early stage, and data-driven decision making. Sensors provide data to monitor temperature changes, energy consumption and when a system fails. 
Also, investing in workforce development is another strategy that can be prioritised. The industry is facing a loss of experienced professionals. As a response, there is a need to train and up skill employees to be competent in new technology, safety requirements and the latest in the maintenance field. Partnering with training providers to deliver certification courses and practical learning for specialists tradesmen such as technicians, engineers, and maintenance managers should be utilised by employers. A well-trained workforce not only enhances maintenance quality but also job satisfaction and retention of employees in a mature industry.
For organisations that lack internal capacity, the option to outsource specialised maintenance services is a way to tap into expertise using state-of-the-art tools without needing to cease or compromise operations (Akbari, 2024). For example, more complicated or high-risk activities can be contracted out without placing excessive or unreasonable demands on internal teams, all while effectively managing organisational standards. Common good examples could include electrical system upgrades, roof replacement or upgrading complete HVAC systems, where adherence to safety regulations and installing electrical components that are precise is important.
[bookmark: _Toc198571889]Conceptual Framework
The study defined a conceptual framework, examining how several organisational factors or operational characteristics affect construction property maintenance performance. This includes maintenance practice or success practices, crisis types, common operative causes, and resolution strategies. For example, the common practice of relying on reactive maintenance will likely increase breakdowns and emergency costs while the practice of preventative and predictive maintenance is generally accepted as a more efficient and safer method to achieve success.
The theory that supported the framework like Total Productive Maintenance (TPM) promotes proactive maintenance via an organisation-wide involvement strategy. TPM can improve equipment reliability and in turn reduce downtime and rollback from a reactive to a more strategic maintenance model. 
This theory identifies pathways how improvements in planning and maintenance schedule, or increased use of technology and skills-based workforce, improve maintenance performance, operational efficiency, reduce cost impact and enhance stakeholder satisfaction. The conceptual framework helped to define the research design and data collection tools and to interpret the findings of the study.
[bookmark: _Toc198571890]2.7 Summary and Gaps Found
The literature review of property maintenance in the construction world has shown that property maintenance is multifaceted and can best be understood using five themes: the current situation; the major crises which are affecting the maintenance of performance; the current causes of the crises; the wide-ranging implications; and the potential resolution strategies. Each of these themes illustrates the complexity and obstacles that organisations encounter while trying to maintain and build performance despite shifting technical, financial, environmental, and regulatory priorities.
The current situation can be summarised as follows - out dated and aging infrastructure; weak maintenance methodologies; and tenuous technology adoption (Wang and Yin, 2022). Further, the industry remains dominated by reactive maintenance practices, which contribute to operational interruption, increased costs, and reduced asset lifespans. The causes thereof encompass budget remits, talent shortages, aged solutions, environmental stressors, and poor government enforcement. The impacts are extensive - safety (insecurity), inefficiencies, environmental damage, and poor occupant experience.
In the face of such challenges, coping strategies have been offered through the existing literature related to preventive maintenance programs, new technology, workforce capability development, outsourcing some functions, and sustainability planning to provide better performance and resilience in property maintenance capabilities, especially in the presence of an organisational culture that supports the implementation of these approaches.
Researching readiness for change in property maintenance practices created a broader lens with which to view existing literature (Kaartinen, 2023). A significant body of literature exists regarding 'higher order learning' around property maintenance practices that provide a basis for expanding understanding of property maintenance. The literature lacked an integrated framework to encompass all of the elements of the systems model of maintenance planning: technology/technological capability, workforce capability, and the financial consideration to implement maintenance decisions.


[bookmark: _Toc198571891]Chapter 3: Methodology
[bookmark: _Toc198571892]3.1 Research Philosophy and Theoretical Paradigm
The research philosophy supporting this study is pragmatic. The study developed from a place where both measurable and subjective experiences would need to be considered in a matter as complex as property maintenance within the construction sector (Kelly and Cordeiro, 2020). The research questions depicted from the interviews were purposely developed to attend to both worlds.
This study also adopts a multiple realities ontological view, where there is no singular evaluation of reality, but rather an interpretation based on the view of different stakeholders, including key people who were involved in maintenance and facility management. The epistemological view taken for the study is a constructivist paradigm, especially concerning the qualitative element of the study. The constructivist study element was specifically focused on how people understand their maintenance practices, challenges understood subjectively, and how they develop considered approaches to their maintenance practices relative to their operating context (Trownsell, 2022). 
[bookmark: _Toc198571893]3.2 Research Design and Methodology
This study applies a qualitative method design to incorporate span and depth in data collection and analysis. This qualitative method studies incorporates (semi-structured interviews) to enable cross-method triangulation that contributes to the integrity of findings.
The qualitative approach can dig into further insights regarding the stakeholders' experiences, perceptions, and actions regarding property maintenance. As interviews are rarely constrained by rigid questions, the researcher can extract more detailed information, including potential causes and impacts of maintenance failures and processes used or considered.

[bookmark: _Toc198571894]3.3 Sampling Strategy and Stakeholder Table
A purposive sampling strategy has been taken to choose participants who are actively engaged in, or knowledgeable about, property maintenance in the construction industry. This would include people such as maintenance managers, contractors, and facility management experts. These knowledgeable people provide valuable perspectives and experiences which are relevant to the research aim.
Participants included a variety of professionals who were drawn from different types and sizes of construction organisations, from medium companies to small sized companies that handle different commercial and residential buildings (Ontita et al., 2020).
Stakeholder Table
	Stakeholder Group
	Role in Research
	Estimated Sample Size

	Maintenance Managers
	Provide insights on policies, budgets, and operational challenges
	2

	Contractors
	Discuss project timelines, repair execution, and resource management
	2

	Facility Management Officers
	Explain service performance, compliance, and long-term planning
	1



The qualitative sample expected 5 participants, ensuring sufficient diversity for general analysis.
[bookmark: _Toc198571895]3.4 Research Instruments and Questionnaire/Interview Schedule
Two principal research instruments were developed for the study:
Semi-Structured Interview Guide (Qualitative):
Developed to facilitate a more in-depth discussion with important industry stakeholders.
The semi-structured interview guide included open-ended questions organised under five research themes:
· Current maintenance practices
· Common challenges
· Root causes
· Effect of issues
· Effective solutions and innovations
To allow the opportunity for participants to elaborate or introduce new topics relevant to their situations (Oben, 2021).
[bookmark: _Toc198571896]3.5 Data Collection Process
The data collection process consists of interviews:
Qualitative Interviews
Conducted via calling or in person, depending on participant availability and location.
Each interview is expected to take place for approximately 30 to 45 minutes.
Verbal consent is documented, and all interviews are recorded, based on participant approval (Lu et al., 2021).
Transcription notes
Analysis processed for thematic analysis.
All participants are anonymised in order to provide confidentiality, and participation is entirely voluntary (Gul, 2023).


[bookmark: _Toc198571897]3.6 Qualitative Data Analysis 
To ensure a methodical analysis of qualitative data and allow an easy interpretation of interview findings, a qualitative data analysis that shows thematic coding of unstructured textual data (e.g., interview transcripts).
[bookmark: _Toc198571898]3.6.1 Transcripts of data
Analysis five semi-structured interview transcripts as information source, each with a title (Interview 1, Interview 2, Interview 3, Interview 4, and Interview 5). The transcripts were consistent in the structure and labelling of participant quotes. The transcripts were anonymised before working them to maintain participant confidentiality. The analysis provided centralised data management and improved access to content across different interviewees, facilitating cross-comparisons of themes and subthemes (Allsop et al., 2022).
[bookmark: _Toc198571899]3.6.2 Creating Nodes for a Priori and Emergent Themes
Thematic nodes were developed based on five pre-established research themes, derived from the literature review:
1. Current Situation of the Industry
2. Major Crises in Property Maintenance
3. Causes of Maintenance Crises
4. Impacts of Maintenance Challenges
5. Strategies for Resolution
All of these parent nodes had child nodes to help provide greater specificity; for example, the "causes" section had the child nodes of "costs," "labour shortage," and "planning." During the coding process, that is identified additional emergent themes, created and subsequently itemised them as new nodes like "communication", and "emergency challenges" emerged to be useful categories that did not plan for in the original a priori framework (Mainwaring, 2021).
[bookmark: _Toc198571900]3.6.3 Coding Procedure
The researcher employed thematic coding. The researcher coded the textual data from the transcripts either at a sentential or paragraph level within the transcripts when appropriate. A reference was defined by statements or a grouping of statements that reflect a stance that aligned with the thematic categories. For instance, a participant stated, " Budget ". This was coded in "Causes of Maintenance Crises" and in "Budget " (sub-node).
While a single researcher completed the study, the researcher relied on on-going memoing and well-defined nodes to be consistent when coding. To promote reliability, the researcher would check the transcripts periodically to reflect on how earlier transcripts had been coded and to reread the transcripts and make amendments if the thematic criteria were to be used a little differently (Allsop et al., 2022).
[bookmark: _Toc198571901]3.6.4 Analysis Used
To explore and visualise the coded data:
· Word Frequency Queries provided lists of terms that were used most frequently across participants. From the lists of the most frequently used terms of all the participants, terms such as "costs," "reactive", and "skills" represented visible themes of tensions for participants.
· Matrix Coding queries were used to look at the co-occurrence of themes. The researcher was interested in looking at the intersection of "Budgets" and "repairs" which helped to better understand the complex relationships among the areas coded by participants.
· Text Search queries allowed the researcher to isolate all the statements that a participant made that used a particular term they were interested in such as "training," "BIM," or "emergency repairs" and compare those statements to the nodes created to account for saturation of those codes (Kraiwanit et al., 2023).
The analysis also provided visualisation features like coding stripes, cluster maps, and node frequency charts that enhanced the researcher's intuitive understanding of the data's patterns, and were able to be exported to help support the findings chapter.
[bookmark: _Toc198571902]3.7 Ethical Considerations and Limitations of Research
This research conducted in this study abides by ethical standards. Each participant is provided with an informed consent document that details the reason and purpose of the study, the voluntary aspect of their participation, and safeguards regarding anonymity and confidentiality. Participants' data is not collected, and all responses will be stored securely and will only be accessed by the researcher.
The study affirms how reflexivity is important, as the researcher’s thoughts and experiences might influence the data collection and subsequently the data analysis as well. Interview questions are purposely asked neutrally, and participant validation of key interpretations was pursued during the qualitative analysis.
The study has noted limitations, including:
1. A small sample size that may affect the generalisability of findings.
2. Time constraints may limit the level of follow-up, or longitudinal tracking of any changing maintenance strategies (Davev et al., 2023).
However, the study is anticipated to contribute to understanding the practical challenges and prospects of property maintenance in the construction industry.


[bookmark: _Toc198571903]Chapter 4: Findings & Discussion
[bookmark: _Toc198571904]4.1 Qualitative Findings 
The qualitative part included semi-structured interviews with five professionals from the industry. The interviews were then transcribed, anonymised, and coded into five a priori themes from the literature review. The next subsections describe node summaries, emergent themes, and illustrative quotes that add dimension to the findings.
[bookmark: _Toc198571905]4.1.1 Node Summary
NVivo coding produced the following reference counts and sub-node breakdowns for each principal theme:
	Theme
	References
	Core Sub-Nodes

	Current Situation
	5
	Reactive vs. preventive; budget

	Major Crises
	5
	Ageing infrastructure, safety hazards

	Causes of Maintenance Crises
	4
	Budget, skills shortage

	Impacts of Maintenance Challenges
	4
	repairs; costs; reputation

	Strategies for Resolution
	4
	Preventive programs, technology



Word-frequency queries underscored frequent usage of the terms “budget,” “reactive,” “repair,” “technology,” and “training,” indicating these concepts were indeed significant for all interviewees.
[bookmark: _Toc198571906]4.1.2 Emerging Themes
Aside from the original five predetermined categories, the analysis identified one emerging theme of importance:
Communication & Coordination Issue: Participant has mentioned the disconnect between maintenance staff, operations managers, and leadership (Qureshi et al., 2021). One interviewee cited that if decisions were made at a higher level, decisions did not always reach the site in an adequate timeframe, leading to delays in important repairs. 
Tenant Satisfaction & Reputation: While tenant relations were not an explicit a priori category, participants made specific connections from maintenance performance to client trust and brand reputation (Leonhardt, 2024). They noted that unresolved defects and delays resulted in tenant complaints and created challenges with contract renewals.
[bookmark: _Toc198571907]4.1.3 Illustrative Quotes
The following table presents select quotes that encapsulate key insights from each theme:
	Participant
	Quote

	A
	“reactive maintenance because of budget issues.”

	B
	“skilled labour.”

	C
	“cost of repairs is skyrocketing due to older buildings.”

	D
	“investing in BIM and IoT could help us predict and prevent failures.”

	E
	“We’re trying preventive maintenance, but emergencies disrupt schedules.”



[bookmark: _Toc198571908]4.2 Integrated Discussion
This part of the report shows qualitative-interview data findings and links them to the literature, and suggests practical implications and mini-recommendations for each theme area. 
[bookmark: _Toc198571909]4.2.1 Theme 1: Current Condition of the Industry
Interview narratives (some mentions of "repairs") reveal a continuing reactive maintenance culture. This aligns with previous studies, which show slow movement within the industry to a more proactive way of working, often constrained by short-term costs. Similarly to the literature review findings about reactive strategies, interviewees indicated they are operating day to day, "repairs". It is less about the usefulness of reactive strategies; rather, reactive strategies impede the longevity of an asset or increase the lifecycle costs (Pearsall et al., 2021). There is a recommendation to implement a Computerised Maintenance Management System (CMMS), which provides automatic reminders for inspections and keeps track of work order requests and orders. A CMMS will give a clear schedule and data for disposing of - or reducing - its reliance on reactive fixes, progressively.
One interview showed that the sector is predominantly still working reactively, although there are shifts in focus toward proactive approaches. Such changes as weekly review meetings; performance monitoring and the adoption of technologies are beneficial to ensure work meets client expectations (Keesstra et al., 2018). Larger companies have their advantage trumped by their smaller competitors in the motivation and immediacy of responses. These new practices demonstrate the possibility of enhancing the delivery of maintenance over the long term and its overall quality (Cheung et al., 2018).
[bookmark: _Toc198571910]4.2.2 Theme 2: Major Crises in Property Maintenance
Interviewed participants recognise older buildings as the number one crisis. Data reflects as descriptions of electrical, plumbing, and structural failures in buildings that are decades old. Similar to literature about decay in infrastructure, the data indicate a pressing immediate need for capital reinvestment. Budget limitations only exacerbate this crisis, forcing management to defer spending until needed upgrades have become emergencies. Allowance of creating an asset life cycle management plan that schedules retirement of high-risk systems and traces in-phase replacements, where expenditures should be funded through a capital reserve, not an operating budget (Wöcke et al., 2023).
Problems associated with the maintenance of properties can be attributed to systematic negligence or accidental failures. Some of the major risks cited included poor communication with subcontractors that resulted in massive reworks and the sack of client relations (Brucker Juricic et al., 2021). One of the interviewees mentioned a notable case involved a subcontractor ignoring instructions during a bathroom renovation, leading to full rework, client dissatisfaction and cost overruns. 
Other short-term issues yet to be addressed include dampness and issues with heating infrastructure, as well as human resource constraints within facilities. These are time-consuming, erode confidence and are very costly when compounded by supply chain breakdowns (Chandramohan Bincy, 2024). Another mention from an interviewee was labour shortages and lack of skilled labour significantly delay work, increase backlogs and result in rushed or low-quality output.
[bookmark: _Toc198571911]4.2.3 Theme 3: Causes of Maintenance Crises
The mentioned contributing factors were financial pressure and labour shortages. The interviewed participants described how challenging it was to get budget approvals and were unable to attract or retain skilled workforce. These factors are noted in literature as well, which are tied to the lack of talent in the industry and budget cycles that deprioritise maintenance. That is to be recommendation of securing multi-year operating budgets for maintenance and to develop joint partnerships with technical colleges to create an apprenticeship pipeline to help attract and ensure a supply of qualified technicians (Tan and Zhu, 2022).
One interviewee also revealed that maintenance crises are attributed to inherent problems. Lack of sufficient funding and short-term perspective prevail within the framework of decision-making. Lack of employees again lowers the delivery of services and uniformity and internal communication hampers issue-solving. Global political events such as Brexit and inflation adversely affect the supply chain and trigger reactionary and unsustainable supply management decisions. All these factors explain why crises persist in these regions (Hinsberg and Lamanna, 2024).
[bookmark: _Toc198571912]4.2.4 Theme 4: Impacts of Maintenance Challenges
Interviewed participants responded overwhelmingly stated cost increase as potential impacts, as well pointed impacts on staff morale and tenants' influence on staff satisfaction. While organisational psychology has identified high-pressure, reactive environments as contributing to burnout and turnover among maintenance staff, what is rarely foregrounded in the literature is the impact of wanting families to be happy with where they live and the corresponding dissatisfaction of tenants, which emerged in the interviews. Tenant dissatisfaction, framed as the reputational and financial risks to the organisation, led to recommendation of introducing a risk-based maintenance prioritisation framework that focuses on interventions that have the greatest safety and cost-avoidance impact, while reducing emergency work and increasing the well-being of the workforce (Kaewunruen et al., 2021).
Measures of financial loss can also encompass tangible losses and potential profits. Hazardous issues ranging from improper gas leakage to flawed structures can lead to legal implications and endanger human lives. One of the interviewee respondents pointed out that such events also demoralise staff and compound stress levels. Emergency states interfere with employee's plans and cause dissatisfaction with their jobs. If clients see repetitions of such issues, then they begin to lose faith in a business. Maintenance crises lead to crises in sustaining themselves which impacts staff, customers and finances (Oyegoke et al., 2024).
[bookmark: _Toc198571913]4.2.5 Theme 5: Strategies for Resolution
The totals of support were earned by preventive maintenance programs and technology investments. The interviews revealed a level of distinction, highlighting the necessary executive endorsement and a culture that prioritises maintenance as a strategic endeavour. This is consistent with literature that shows technology alone has little value without transformational commitment from leadership to adopt change management disciplines. To take this a step further, a prototype is recommended with preventive-maintenance scheduling and IoT-enabled condition monitoring implemented on a single asset as a class (e.g., HVAC). Combine this with workshops for leadership teams with target championing maintenance culture and creating organisational commitment (Hauashdh et al., 2024). 
Organisations that have sound maintenance programmes devote time and resources to planning, technology and communication. The interviewees identified preventive programmes for cutting surprises and expenses in the long run. Smart sensors and digital dashboards improve monitoring as an activity. Emergency teams are very useful in situations where failures are unpredictable and can happen at any time. Equally important, firms emphasise the importance of communication in client and staff training sessions. These approaches turn reactive processes into proactive services (Valinejadshoubi et al., 2021).
[bookmark: _Toc198571914]4.3 Summary
This indicated that qualitative data tell a story: maintenance in the construction industry is still predominantly reactive, limited by budgeting, and lack of talent, and ageing assets. This leads to more costs, more interruptions to work activities, and less trust from stakeholders. However, the clear preference for preventive programs, more adoption of technology, and training of the workforce, along with emerging issues connected to communication and tenant satisfaction, provides a path to sustainability. The next chapter will summarise these findings into a unified set of strategic recommendations and finish with some thoughts regarding limitations and future research directions.
The data triangulation presented also shows a correlation between theory and reality. E-learning can be effective but there are still challenges of Culture and Cost. Prominent for emphasis and impact is the key message of forward-thinking planning with workforce capability and digital systems. Other themes that surfaced included cultural resistance and firms must fully commit to change. The conclusions made for this would imply that maintenance must most definitely be as a system that comprises people, tools and long-term strategies (Sara and Edin, 2023).



[bookmark: _Toc198571915]Chapter 5: Conclusion & Recommendations
[bookmark: _Toc198571916]5.1 Answer to the Research Question
This study was guided by the principal question: "What are the key challenges in property maintenance and how can strategies mitigate these crises for sustainability?" Integrated analysis of interview perspectives demonstrates that property maintenance within the construction industry is still largely reactionary. While technological advancements abound and the benefits of preventive maintenance are recognised, the interviewed participants are still only reacting to failures. The two outstanding crises are concerns are ageing infrastructure and funding constraints, which reveal a systemic under-investment in building maintenance. Similarly problematic are the shortages of skilled labour and weak communication between decision-makers and site teams, which create issues of risk of emergency breakdowns.
Maintenance strategy should be implemented particularly for ageing public and private infrastructure, to ensure consistent preventive care and accountability. Investment in digital tools such as IoT sensors, Building Information Modelling (BIM) and mobile monitoring platforms should be prioritised to modernise data-driven maintenance workflows (Tang et al., 2019). Training programs should be developed via public-private partnerships, focusing on upskilling workers in both technical and digital competencies, especially in underserved regions. Future research should explore how SMEs can overcome barriers to digital adoption, including cost-sharing models, vendor partnerships and regional support schemes
The consequences of the issues referenced above are revenue in operational costs, overall efficiency, safety concerns, tenant satisfaction and corporate public perception. However, practitioners are united in their view that highly structured preventive maintenance, backed by digital technologies such as BIM and IoT sensors, and structured and targeted skill-development strategies for the workforce, would substantially reduce both the level and severity of crises, as follows: pilot projects combining condition-monitoring work with routinely scheduled work have delivered savings of 20-30 % in emergency repair spending, consequently avoiding even larger costs.
In conclusion, the main issues the industry faces are the lack of financial investment, reactive cultural attitudes, ageing assets, and skill gaps in the workforce. When supported by leadership commitment, preventive maintenance, technology adaptation, and up-skilling are the best methods, as they are included in the long-term budget categories and embedded in organisational culture. This holistic approach can successfully solve both the symptoms (emergency breakdowns) and the causes to establish a more sustainable and resilient property maintenance culture.
The research shows that such issues can be attributed to the industry's maintenance challenges that arise from analysing predictable and preventable causes. Emergency after emergency stems from a lack of investment and being reactive. Solutions are equally clear technology, training and planning work as remedies will lead to a definite enhancement. It emphasised how firms can minimise cost and risk by emphasising prevention. It is necessary to move from seeing maintenance as a duty to the company, rather they should view it as an opportunity to generate income. This means that one has to be strategic and prepared for change to achieve long-term goals (Alaloul et al., 2020).
[bookmark: _Toc198571917]5.2 Overall Recommendations Table
	Theme
	Recommendation

	Maintenance Culture
	Implement a Computerised Maintenance Management System (CMMS) to automate scheduling and records.

	Aging Infrastructure
	Develop and fund a rolling asset-lifecycle plan targeting critical systems.

	Budget Constraints
	Establish a dedicated maintenance OPEX fund, with multi-year budget allocations.

	Skilled-Labour Shortage
	Partner with local vocational colleges to create an apprenticeship and certification program.

	Communication & Coordination Gaps
	Introduce monthly cross-functional maintenance review meetings with clear action-tracking.

	Technology Adoption
	Pilot IoT-sensor and BIM integration on one asset class to demonstrate ROI and scalability.

	Tenant Satisfaction & Reputation
	Establish a tenant feedback portal linked to maintenance response metrics.



[bookmark: _Toc198571918]5.3 Limitations
Although this research contributes to a greater understanding of property management practices, there are some limitations. First, he qualitative method (interviews), conducted with only five participants, whilst relatively in-depth, may not have provided enough range to account for the diversity of organisational contexts or geographic considerations. Second, the study was cross-sectional in terms of understanding practices and perceptions based on one point in time, as opposed to including the possibility of considering changes in practices over more than one year and possibly identifying clear trends or the long-term impact of engaging with strategies. Finally, the analysis coding facilitated the thematic study.
[bookmark: _Toc198571919]5.4 Future Research
Based on this research, there are several approaches for future research. First, it would be beneficial to conduct a longitudinal study to measure the effects of preventative maintenance pilots over the years to better understand the return of investment and impacts on the lifecycle of assets. Second, comparative studies to compare the same forms where the region or regulations have protocols one way or another to answer how rules, policy, and regional climate are priority factors that influence investment in maintenance. Further developments into digital-twin technology and advanced analytics, at a more mature level beyond not only BIM but IoT, could lead to a move not just toward proactively, but a new level of predictability / predictive maintenance away from reactivity. Third, several socio-psychological studies that focus on the conditions of maintenance teams (e.g., pressure and morale of staff, turnover) would provide a richer perspective on human factors that contribute to system performance. Finally, while there has been a trend in emphasis on sustainability in terms of circular economy strategies associated with reclamation and remanufacturing of components, it would be interesting to see property maintenance practices and policies embedded as part of these 'drivers' for change."
[bookmark: _Toc198571920]5.5 Final Take-Home Message
Successful property maintenance in the construction sector requires a wide-ranging approach to include preventative planning processes, technological advancement, and training and education of the workforce, underwritten by committed leadership and stable funding. By transitioning to a systematic approach based on data rather than reactive firefighting, organisations will be able to improve asset life cycles, reduce costs, improve safety, and improve stakeholder trust. The recommendations suggested in this report details a clear  route to support sustainable maintenance, which, ultimately, supports organisational resilience and longevity.
This project brings measurable approaches aimed at eliminating the aforementioned problems. The idea of a unified national maintenance framework is helpful because it imposes structure and increases accountability. Smart technology must play an important role in this transformation while equally focusing on the development of the workforce. Employment training schemes can effectively address deficits and ensure the retention of skilled personnel. There is a need for further investigations into other types of barriers specific to SMEs. These firms have tremendous prospects while at the same time being vulnerable to similar challenges as well. Further research work could look at how such businesses can modernise their operations through such tools or government incentives (Tang et al., 2019).
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