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ABSTRACT
The main aim of this research work is to develop a strategic framework for reducing maintenance costs in residential buildings within Kwara State. The research method used in collecting data was through the use of questionnaire administered to residents, landlord and maintenance personal within kwara state. Ninety- five questionnaires were administered and were successfully retrieved. The instrument used in analyzing data collected was Relative importance index (RII) for the strategic framework for reducing maintenance costs in residential buildings within Kwara State. From the analysis it was discovered that the major causes of high maintenance costs in residential buildings in Kwara state were Environmental factors such as rainfall and humidity affect the durability of buildings , Aging of the building structure, inadequate supervision during construction , use of unskilled labour during construction and lack of proper building design with relative importance index 0.75,0.71,0.69,0.67,0.62 respectively .It was recommended that government should monitor the importance, production and use of building materials to prevent the use of substandard components, enforce quality control in material sourcing, capacity building for construction and maintenance professionals ,create a maintenance code for residential buildings, provide incentives for adopting smart maintenance technologies and Establish maintenance compliance audits. In conclusion the major strategic framework for reducing maintenance costs in residential buildings within Kwara state were preventive and condition based reduce maintenance cost, professional maintenance planning and expertise, socio economic status of resident and property owners influence the frequency, quality and scale of maintenance activities, climate and environmental factors, technology innovation such as Building Information Modelling (BIM)
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CHAPTER ONE
1.0 	INTRODUCTION
1.1 	Background of the Study 
 Residential buildings, like any other physical infrastructure, deteriorate over time due to aging, environmental factors, and usage. Regular maintenance is therefore essential to preserve their functionality, aesthetics, safety, and value. However, the cost of maintaining residential buildings has become a major concern in Nigeria, particularly in Kwara State, where economic limitations, poor construction practices, and lack of maintenance planning contribute to escalating upkeep expenses (Adenuga, 2012; Olanrewaju & Abdul-Aziz, 2015). Maintenance in the Nigerian context is often reactive rather than preventive. This means that building owners typically address defects only after they become serious problems, which significantly increases repair costs (Oladapo, 2006). For example, ignoring early signs of roof leakage or plumbing failure may result in structural damage that requires expensive interventions. This reactive approach is largely attributed to poor maintenance culture, inadequate funding, and a lack of awareness of long-term benefits associated with routine inspections and planned interventions (Odediran & Opatunji, 2015).
Building maintenance is considered as a major activity in the construction industry because it is essential whether the buildings are large or small, simple or complex, located in urban or suburb. They must be well maintained to ensure their functionality and services during their life cycle. Traditionally, maintenance is defined as work on existing buildings undertaken to keep, restore or improve every part of a building, its services and surround to its original level and not to fall below the minimum acceptable level (British Standard 3811, 1993). Over the past, stakeholders of building asset have required the outcomes of building maintenance to meet certain criteria including re-instating physical condition to a specified standard; preventing further deterioration or failure; restoring correct operation within specified parameters; replacing components at the end of their useful/economic life with modern engineering equivalents; making temporary repairs for immediate health, safety and security reasons; and mitigation of the consequences of a natural disaster and assessing buildings for maintenance requirements (Queensland Government 2, 2017). Maintainability is an inherent characteristic of system design and installation with major maintenance implications as follows (Dell’lsola and Krik, 2003). 
 In addition to behavioral issues, several technical and design-related factors increase the burden of maintenance. Buildings that lack proper drainage systems, have poor ventilation, or are constructed with substandard materials are more prone to rapid deterioration and frequent repairs (Ikpo, 2019). Many residential developments in Kwara State were erected without long-term maintenance considerations, leading to higher costs during occupancy and use. These buildings often suffer from defects such as cracked walls, leaking roofs, plumbing failures, and electrical hazards, all of which have financial implications for owners and residents (Oladokun, 2017). Moreover, the absence of enforceable regulations mandating periodic maintenance assessments or the use of durable materials during construction compounds the issue. Inadequate training of artisans, poor workmanship, and insufficient supervision during building erection are also contributing factors (Ameh & Osegbo, 2011). Maintenance is thus not just a technical issue but also a management and policy challenge that requires a holistic, strategic approach. The quality of maintenance activities is significantly influenced by the amount of budget allocated. A common challenge is recognised in allocating maintenance budget with the argument during the process of formulating the maintenance funding (Lee and Scott, 2008). It is evidence that the cost of all maintenance works annually will exceed yearly budget and then the decision makers have to decide which tasks should take priority this year to maintain the building within the funds available and what could be delayed to the following year (NWS Heritage Office, 2004). Therefore, a proper maintenance cost plan would enable building owners to get optimal of maintenance outcome. The cost plan will provide an available maintenance budget distribution among the elements, functions, or floor areas of the building resulting in providing a work breakdown structure and a cos breakdown structure that will help to control and monitor the maintenance cost (RICS, 2015). Cost estimation methods are vital components in determining the expenditures using in maintenance strategies and plans. Overestimation or underestimation of maintenance cost could affect negatively on decision making of the hierarchy of maintenance tasks as well as prevent using the maintenance budget effectively. However, preparing estimates for maintenance cost allocation is depending on various factors that makes the task to be complicated and challenging (Shah Ali, 2009). Although there are different approaches to estimate the cost, each method has its limitation to different types of maintenance works (Haroun, 2015; Raiborn, 2013; Maher et al., 2011). 
       	Several studies have shown that adopting planned and preventive maintenance strategies can reduce the overall cost of building upkeep by addressing issues before they escalate (Olanrewaju et al., 2011). This includes using durable and low-maintenance materials, training occupants on basic maintenance tasks, and creating scheduled inspections and minor repairs. However, the implementation of such strategies remains limited due to low awareness and budgetary constraints among homeowners and estate managers in Kwara State (Adenuga, 2012).
Given these challenges, it becomes imperative to develop an effective strategy that identifies the primary cost drivers of maintenance in residential buildings and provides practical solutions for their reduction. This study, therefore, seeks to analyze the maintenance practices of residential buildings in Kwara State, identify the major factors contributing to high maintenance costs, and propose a comprehensive framework for sustainable cost reduction (Oladokun, 2017; Ikpo, 2019.)
1.2	Statement of the Problem
 Residential buildings in Kwara State are facing escalating maintenance costs, which negatively impact the durability of properties and the economic well-being of occupants (Olanrewaju et al., 2011). The root causes of these high costs often stem from the use of inappropriate materials, poor construction practices, and the absence of an effective maintenance strategy. According to Oladokun (2017), many buildings begin to deteriorate shortly after completion due to a lack of planned maintenance, resulting in frequent and costly repairs. Additionally, there is a general neglect of maintenance planning during the design and construction stages. Architects and engineers often prioritize aesthetic and structural aspects without integrating maintainability considerations (Adenuga, 2012). Moreover, residents often lack awareness of proper maintenance practices and the economic benefits of routine inspections and minor repairs (Ikpo, 2019).
This behavior contributes to the worsening condition of buildings and increased costs over time. The lack of trained facility managers and policy frameworks to enforce regular inspections and proactive maintenance further exacerbates the problem (Odediran & Opatunji, 2015). Hence, there is a need to develop a strategic framework for reducing maintenance costs by identifying the key influencing factors and proposing implementable solutions. In most circumstances, the decision to execute maintenance are grounded on feasibility which represented by a series of ad hoc and irrelevant activities between the immediate physical needs of the building and the availability of funds. The lack of precise understanding of the benefits which accumulate from different levels of upkeep expenditures and little attempt is made to forecast the overall long-term consequences of maintenance works. Maintenance cost comprises of cost for materials, labor, overheads, plant and equipment, management cost and profit (Faremi, Adenuga, Dada, & John, 2014).
The maintenance department must ensure that there are adequate funds and resources to keep the buildings in decent shape, to accommodate catastrophes and to support operating and capital investments. The budgetary cost is significant which need to be prepared rigorously to support the needs of building operation and maintenance. Studies have demonstrated few problems had arisen as the resources budgeted by the management are deficient as it unable to support the maintenance programs and have caused cost overruns. The low budget and cost overruns will result in lower building performance and increased risk of poor management of a building (Ali, Kamaruzzaman, Sulaiman, & Cheong Peng, 2010; Au-Yong, Ali, & Ahmad, 2014a; Salonen & Deleryd, 2011).  
It is necessary to unveil the real practice of the maintenance budgeting to determine the causes of ill-budgeted of maintenance resources. The performance and sustainability of the building much depend on the adequacy of the budget for operation and maintenance works. Therefore, a proper budget management is a prerequisite in delivering an effective and efficient building maintenance management, hence to avoid the issues of budget constraints and cost overruns. However, few factors have caused the scarce in the maintenance budget due to uncertainties in maintenance resources and characteristics (Joseph Hung Kit Lai, 2010; Parida, Kumar, Galar, & Stenström, 2015; Sani, Mohammed, Misnan, & Awang, 2012; Shohet, 2003). The insignificant situations of poor maintenance cost would have given negative impacts to the stakeholders resulting in delays, lack of work quality and backlogs (Joseph H. K. Lai, 2010). 
      	Budget planning for maintenance works is complicated and involved much consideration regarding maintenance resources. The maintenance nature itself is more complicated than the construction of the building as it is to maintain the life cycle of the building. Therefore, this study aims to identify the issues related to the maintenance cost and factors that need to be considered for decision making of maintenance cost. Besides, this would be able to assist the author in familiarizing on the level of risk and uncertainty of maintenance cost, hence determine the strategies to overcome the maintenance cost issues in building maintenance management. The paper will conclude by proposing a cost model of strategies to be a basis for further investigation and validation for improving the sustainable building maintenance management.
1.3	Aim and Objectives of the Study
1.3.1 	Aim of the Study
The aim of this study is to develop a strategic framework for reducing maintenance costs in residential buildings within Kwara State.
1.3.2 	Objectives of the Study
1. To identify the key causes of high maintenance costs in residential buildings in Kwara State.
2. To examine current maintenance practices and their impact on cost.
3. To propose practical and strategic solutions for minimizing maintenance expenditure.
1.4 	Research Questions
1. What are the major causes of high maintenance costs in residential buildings in Kwara State?
2. How do current maintenance practices influence the overall cost of residential building upkeep?
3. What strategic measures can be adopted to reduce maintenance costs in residential buildings?
1.5	Definition of Terms
Maintenance: The work done regularly to keep a building in good condition (Olanrewaju & Abdul-Aziz, 2015).
Preventive Maintenance: Routine maintenance activities carried out to prevent deterioration (Adenuga, 2012).
Corrective Maintenance: Repairs made after a defect has occurred, often costlier than planned maintenance (Odediran & Opatunji, 2015).
Maintenance Strategy: A planned set of actions aimed at maintaining a building efficiently and economically (Oladokun, 2017).
Lifecycle Cost: The total cost of a building over its entire life, including construction, maintenance, and disposal (Ikpo, 2019).
Residential Building: A structure intended primarily for housing, such as apartments, duplexes, or single-family homes (Ameh & Osegbo, 2011).
Building Defect: A flaw or failure in a building’s element that reduces its functionality, safety, or appearance (Ikpo, 2019).
Building Fabric: The physical components of a structure, including walls, floors, roofs, doors, and windows (Olanrewaju et al., 2011).
Material Durability: The ability of a construction material to withstand wear and environmental effects over time (Adenuga, 2012).
Maintenance Culture: The attitude and practices of individuals or institutions toward regular upkeep and repairs (Odediran & Opatunji, 2015).
Facility Management: The process of managing buildings and their systems to ensure comfort, functionality, and safety (Olanrewaju & Abdul-Aziz, 2015).
Design for Maintainability: The consideration of ease and cost of future maintenance during the design phase of a building (Oladapo, 2006).
1.6 	Scope of the Study
This study focuses on residential buildings in Kwara State, Nigeria. It examines cost-related maintenance challenges in buildings occupied for more than five years and assesses how existing practices can be improved. Emphasis is placed on identifying common defects, maintenance frequency, cost drivers, and feasible mitigation strategies (Oladokun, 2017)
1.7 	Justification of the Study
The high and often unsustainable cost of maintaining residential buildings in Kwara State presents a pressing issue that affects both building performance and occupant welfare. Many existing residential structures suffer from avoidable deterioration due to the absence of structured maintenance plans and ineffective use of resources. This problem is worsened by the widespread adoption of corrective maintenance instead of preventive or strategic approaches, leading to frequent breakdowns and unplanned expenses (Olanrewaju & Abdul-Aziz, 2015; Oladokun, 2017). This study is justified by the urgent need to develop practical strategies that can reduce the financial burden of building upkeep while improving long-term performance. Kwara State, like many other developing regions, is experiencing rapid urban growth, which places additional strain on existing housing infrastructure. Without strategic maintenance planning, the growing residential stock will continue to decline prematurely, resulting in greater economic losses and lower quality of life for residents (Adenuga, 2012).
      	Furthermore, the research will contribute to the limited body of literature on building maintenance in kwara state, especially at the local area of the state. While studies exist at the national level, there is insufficient localized data that reflects the specific conditions, materials, construction practices, and socio-economic realities of Kwara State (Odediran & Opatunji, 2015). By focusing on local case studies and context-specific challenges, the study aims to deliver targeted recommendations that are more practical and implementable. Ultimately, the justification for this research lies in its potential to serve as a reference for property owners, housing developers, facility managers, and policymakers. The findings can inform policy reforms, improve design standards, promote a proactive maintenance culture, and ultimately contribute to more affordable, durable, and livable housing in Kwara State.





CHAPTER TWO
LITERATURE REVIEW
2.0 	Introduction
This chapter provides an extensive review of literature relevant to the study on strategies for reducing maintenance costs in residential buildings in Kwara state. It includes a historical background of building maintenance practices, theoretical models related to maintenance cost management, and a discussion of current literature on key variables influencing maintenance costs. The chapter also incorporates global best practices in building maintenance and concludes with a summary of key findings from the literature.
2.1 	Historical Background 
Building maintenance has evolved significantly over the past decades, particularly in response to the increasing demand for sustainable and cost-effective housing. In Nigeria, the post-independence housing boom of the 1970s and 1980s prioritized quantity over quality, leading to numerous structures with high maintenance needs (Adenuga, 2012). Maintenance was largely reactive, often only undertaken when major faults occurred. As urbanization accelerated, especially in states like Kwara, the challenges of maintaining aging residential buildings became evident. Traditionally, maintenance was seen as a necessary but secondary aspect of construction. However, by the early 2000s, there was a paradigm shift in recognizing maintenance as a strategic function crucial for long-term cost savings and asset preservation (Olanrewaju & Abdul-Aziz, 2015). In recent years, the emphasis has shifted to proactive maintenance strategies, including preventive and predictive methods, especially in the face of budget constraints, substandard materials, and environmental pressures. The need for a comprehensive approach to managing residential building upkeep is now more pronounced than ever (Odediran & Opatunji, 2015).
The history of building maintenance dates back to ancient civilizations, where maintenance of infrastructure such as roads, aqueducts, and temples was essential for public safety and prestige. However, the formalization of building maintenance as a professional and structured activity began with the advent of industrialization, when rapid urbanization and mass housing developments required systematic upkeep (Olanrewaju & Abdul-Aziz, 2015).
 In Nigeria, the concept of structured maintenance gained attention in the post-independence era (1960s–1980s), during which public and private housing schemes expanded rapidly to meet urban housing demands. Unfortunately, maintenance was not prioritized in the planning or execution stages of most of these projects (Adenuga, 2012). The result was a growing stock of buildings that deteriorated prematurely due to poor workmanship, lack of maintenance culture, and inadequate follow-up systems. By the 1990s, the need for a more organized approach became apparent as government buildings, housing estates, and educational facilities began to exhibit serious structural and service-related failures. Researchers and professionals began advocating for preventive maintenance and lifecycle planning, stressing the high cost of unplanned repairs and their socio-economic implications (Oladapo, 2006). In Kwara State, particularly in the capital city Ilorin and its rapidly growing outskirts, residential buildings built over the last two decades reflect a mix of formal and informal construction practices. Many lack proper drainage, ventilation, or structural resilience, which increases their susceptibility to environmental stress and reduces their service life (Oladokun, 2017). Additionally, the economic challenges facing most property owners have limited investments in long-term maintenance strategies. Instead, the focus is often on immediate occupancy rather than sustainability, resulting in high cumulative maintenance costs. With the rise of modern construction technologies and international standards, attention has gradually shifted toward integrating maintenance considerations at the design stage. Approaches such as “design for maintainability,” sustainable materials, and smart building systems are being adopted in more developed settings. However, in many parts of Nigeria, including Kwara State, such practices remain limited due to cost constraints, knowledge gaps, and lack of enforcement of building regulations (Odediran & Opatunji, 2015). The evolution of building maintenance, both globally and locally, has revealed a consistent pattern: ignoring maintenance planning leads to avoidable financial, safety, and structural consequences. The historical neglect of this essential aspect has prompted a call for strategic interventions that reduce cost, improve user experience, and extend the useful life of residential buildings (Ameh & Osegbo, 2011).
Building maintenance in Nigeria has undergone significant transformations, influenced by colonial legacy, socio-economic developments, technological evolution, and government policies. In the pre-colonial era, building construction and maintenance were informal and traditional, primarily executed using locally available materials such as mud, thatch, and wood. Maintenance during this time was continuous and community-based, involving simple techniques aimed at preserving shelter integrity against climate-related wear and tear. With the arrival of the colonial administration, there was a significant change in the architecture and construction industry. Western-style buildings made of concrete and bricks replaced traditional materials. The British colonial government introduced formal maintenance systems for public infrastructure, including staff quarters, administrative offices, and railway stations. Maintenance was systematic, scheduled, and adequately funded. After independence in 1960, Nigeria experienced rapid urbanization and population growth, resulting in housing deficits and pressure on infrastructure. Public attention shifted toward new construction to meet the growing demand, and maintenance was largely neglected. Budget allocations for maintenance dwindled, and corruption further hampered project execution. During the oil boom of the 1970s, massive investment in infrastructure took precedence, yet maintenance practices remained reactive rather than preventive. This neglect became more pronounced in the 1980s and 1990s due to economic downturns and Structural Adjustment Programs (SAPs), which further constrained public expenditure. As a result, many buildings, especially in urban centers, suffered dilapidation due to lack of timely intervention. In response to growing deterioration, professionals and stakeholders began advocating for reforms. The Nigerian Institute of Building (NIOB) and other professional bodies emphasized the need for proactive maintenance strategies. The enactment of the National Building Code in 2006 marked a pivotal step in promoting standard practices and enforcing building regulations. Despite these developments, compliance remains a challenge, often hindered by inadequate training, poor funding, weak institutional frameworks, and low awareness among building owners and users.
In recent years, there has been a growing recognition of the role of planned and predictive maintenance in prolonging building lifespan and minimizing costs. The adoption of facility management practices in both the public and private sectors is on the rise. Additionally, there is increased awareness of the environmental and economic benefits of sustainable maintenance. Nevertheless, the pace of implementation remains slow, and much of Nigeria’s residential housing stock continues to suffer from inefficient maintenance regimes.
2.2	Model and Theories Relevant to the Research Question 
A solid theoretical foundation provides a lens through which maintenance strategies can be analyzed and understood. Various theories and models have been proposed to explain the principles and practical frameworks that guide effective cost management in building maintenance. This section explores the most relevant ones.
2.2.1	Life Cycle Costing (LCC) Model
The Life Cycle Costing (LCC) model emphasizes analyzing the total cost incurred throughout a building’s lifespan, including design, construction, operation, maintenance, and disposal. According to Flanagan and Jewell (2005), using LCC during the planning stage aids in selecting cost-effective designs and materials that minimize long-term maintenance costs. The model is especially relevant in Nigeria where initial construction often neglects maintenance considerations, leading to higher expenses later.
2.2.2	Preventive Maintenance Model
The Preventive Maintenance Model promotes the execution of regular maintenance tasks aimed at averting failure and prolonging building components’ lifespans. Olanrewaju et al. (2011) argue that preventive strategies, when properly planned and implemented, reduce the frequency and severity of breakdowns, thereby lowering the cumulative maintenance cost. In Nigeria, where buildings are often left until deterioration sets in, this model advocates for scheduled interventions.
2.2.3	Condition-Based Maintenance (CBM) Theory
Condition-Based Maintenance theory suggests that maintenance decisions should be informed by real-time data derived from physical inspections or automated sensors. Horner et al. (1997) argue that monitoring conditions such as humidity, structural cracks, and wear rates enables maintenance personnel to carry out interventions only when necessary, avoiding premature or delayed maintenance that could escalate costs. Although adoption in Nigeria is minimal, the potential is significant in modern housing estates.
2.2.4	Sustainable Maintenance Theory
This theory emphasizes integrating environmental stewardship with cost-efficiency in maintenance strategies. Alaghbari et al. (2014) stress the importance of selecting sustainable materials, reducing energy consumption, and minimizing waste as ways to lower lifecycle costs. The relevance of this theory in Nigeria is growing, especially with the increasing attention toward climate change and energy-saving practices.

2.2.5	Systems Theory
Systems theory views buildings as a collection of interrelated subsystems whose functionality depends on the health of the whole. In maintenance, this means that failure in one component (e.g., plumbing) could affect others (e.g., electrical systems). Using a systems approach, facility managers can allocate resources more efficiently and prioritize interventions that yield the most systemic benefit (Chanter & Swallow, 2007).
2.2.6	Cost-Benefit Analysis (CBA)
CBA is a decision-making framework used to evaluate the economic feasibility of maintenance options by comparing expected costs to anticipated benefits. This theory is particularly useful in budget-constrained environments like Nigeria, as it enables stakeholders to justify investments in maintenance with clear financial projections (Smith & Love, 2018).
2.2.7	Reliability-Centered Maintenance (RCM)
RCM focuses on ensuring that building components perform their intended functions reliably. It prioritizes maintenance tasks based on risk and consequence of failure, ensuring that limited resources are allocated to the most critical systems. In Nigeria, this model can guide maintenance in multi-unit residential buildings by focusing on elements like power supply, water systems, and structural integrity (Zawawi et al.,)



2.3 	Current Literature on Key Variables Influencing Maintenance Costs
2.3.1 	Maintenance Management
 	Planning, budgeting and controlling the cost of maintenance work are essential operations if buildings are to be maintained effectively within available funds. Budget limits will be established after inspection, critical analyses and estimates that provide the essential supporting data, aimed at controlling the use of resources in order to achieve objectives of programmes of maintenance. Analysis of maintenance cost information services gives details of the type, owner/occupier, location, age, accommodation, dimensions, construction, budget procedure and maintenance organization relating to the particular building. (Seeley 1976c). 
In a similar vein, Holme and Droop (1982b) have contended and stated that it is by no means a simple matter to estimate accurately the capital cost of new construction but the estimating of capital cost is a much more predictable business than estimating maintenance expenditure. The equation becomes complex and it is extremely difficult to predict what influence each variable is likely to have from year to year. The running of an efficient and effective maintenance management programme borders on management information service system, that derives its basis from building records of defects, faults replacement preventive as well as on refurbishment and renovation works. Visa viz maintenance cost records for budgetary planning, management control and design cost control. A good maintenance management system derives its basis from a good planned maintenance system that involves a frame of activities; details of jobs to be executed, their frequencies, a master book of maintenance statement that is reviewed periodically, to reach the optimum total cost, through a preventive maintenance policy. The number of breakdowns and the frequency of preventive maintenance are inversely related, whilst with a repair only maintenance policy number of breakdowns remains stationary for a while, maintenances that results in the minimum total cost of maintenance, plus downtime. The attainment of this state, involves several iterations between maintenance and cost. It becomes critical to determine the level of preventive maintenance that ensures the total minimum. This makes imperative budgetary control that integrates cost data and analysis that identify areas of excessive costs and to investigate the reason why. (Shields et-al 1975a). The above assertions relate particularly to a preventive maintenance system for machinery maintenance, the approach can however be adopted, when dealing with structural maintenance for building works. 
Okechukwu (1988c), has postulated and avers that if we want to enjoy these facilities and services then we must be ready to tackle the challenges of preservation by cultivating the right attitude towards maintenance and repairs. The availability of funds and staff resources dictate the volume of maintenance and repair work that could be undertaken at any given period. While we can conveniently boast of adequate staff resources in the industry, we cannot do the same for funds. Igwe (1989d), has stressed that it is maintenance It is the responsibility of the owner/user to provide realistic maintenance budget for the regular servicing of his building. The designer can assist him in routine maintenance by providing a maintenance manual on completion of construction works. 
2.3.2 	Uncertainties of Maintenance Most
Maintenance cost usually defines as the budget set aside to support the upkeep, restore and improvement of a building. Each repair works needs different values in the various area having to some particularities such as the building types and location, resources availability, funds allocation, materials and spare parts, etc. (AuYong et al., 2014a; Au-Yong, Ali, & Ahmad, 2014b; Shah Ali, 2009; Várhelyi, Kaufmann, & Persson, 2015). Planning for maintenance works depends on a large extent upon the accuracy by which the building performance can be estimated. However, the level of precision ought to be coherent with the objectives of the time-scale of the predictions. Some extremely comprehensive strategies can sometimes result in unrelated costs and may distract the capacities of the maintenance resources (Chanter & Swallow, 2007; Kelly, 2006). Therefore, the accuracy of budgeting for maintenance works much depends on the information available such as (i) the nature of the buildings; (ii) the maintenance strategies; (iii) the conditions under which the maintenance to be implemented; (iv) the labor costs; (v) the prices of materials and spare parts and; (vi) funds available to support the maintenance works(Browne, 2005; Chanter & Swallow, 2007; Gupta, Gupta, & Gandhi, 2014; Kelly, 2006; Lee & Scott, 2009; Simões, Gomes, & Yasin, 2011)The maintenance standard usually has been argued by various researchers and organization on the reliability and standardization among the industry. There are different interpretations and procedures implemented and vary between each agency (Hon Yin Lee & Scott, 2009; Kamaruzzaman et al., 2016; Koussaimi, Bouami, & Elfezazi, 2016; Joseph H. K. Lai, 2010). 
As the maintenance standards will influence the allocation of the availability of the maintenance resources, there will be different approaches because the maintenance strategies cannot be planned properly and well organized. It is quite difficult to understand the maintenance standard of the various organizations as it is based on the perception and expectations. Moreover, the method of budgeting for maintenance varies which depending on the preferences of the management and the availability of the source of information. Over-reliance on the historical data also has become one of the primary reasons of the maintenance cost overruns without taking into account other related factors such as increments of prices of materials, location factors and nature of building condition (Bahr & Lennerts, 2010; Lateef Olanrewaju, Idrus, & Faris Khamidi, 2011). Thus, these differences will influence the decision-making for maintenance cost (Bahr & Lennerts, 2010; Flores-Colen & de Brito, 2010; Lai & Yik, 2006; Small & Gomez-Ibanez, 2008).
Lack of knowledge of maintenance manager and unskilled personnel also among the factors that contribute to the inefficiencies of maintenance cost as they could not well-performed in their tasks (Banister, 2008; Sani et al., 2012; Simões et al., 2011). Inabilities to plan and conduct the efficient maintenance works indirectly affect the performance and quality of the buildings. Also, the unskilled personnel that lack of training and education will not provide any helps towards reducing the risks of building failures, instead of giving more burdens to the organizations. Each task of maintenance requires spare parts and materials to replace the defective parts of the building. The worst part happens when most of the current building design is too up-to-date which cause the high cost of the components which need to be imported from foreign countries such as the United Kingdom, German and Japan, and most of the imported parts require a long time to get in. The sequence of this problem has led to building maintenance management to take a short cut by using non-original parts are cheaper and readily available in Malaysia; the quality of the spare parts is not guaranteed (Au-Yong, Ali, & Ahmad, 2016; Banister, 2008).
2.3.3 	Budgeting and Cost Management
Budgeting and cost management are linked to summarizing the total cost of the maintenance that needs to be carried out. Maintenance budgeting is the justification of the cost acquired; what kinds of maintenance, when the maintenance to be executed, why the maintenance needs to be done and will be implemented by the routine activities that have been planned (Khan, Anuar, & Malik, 2014). Cost management demarcated as the expenses that have been brought about by the specific planned activities. It is not only a straightforward regulatory observing errand, as cost management includes securing that the totals spent and invoiced are as per the financial plan. The planning of every exchange is suitable and making a radical move to guarantee that any restorative venture moves are made as and when required (Khan et al., 2014; Yusuf, Mohamed, Yusof, & Misnan, 2013). 
Deficiencies in the current ways to deal with building maintenance cost are prompting poor administration delivery, a pointless increment in maintenance and poor users' satisfaction. The current methodologies are retrogressive to the building textures, the engineering departments, the support organizations and the building users (Hamzah & Kobayashi, 2013; Hon Yin Lee & Scott, 2009; O. A. Adenuga, 2010). With a specific end goal to support the corporate destinations of association, an integrated and element maintenance administration framework is required. Sudden catastrophes can lessen output particularly if the disappointment influences the procedure bottleneck. Moreover, when a disappointment happens, it, as a rule, takes more time to adjust than a planned support action would, bringing about the fundamentally higher expense (Hopland & Kvamsdal, 2016; Koussaimi et al., 2016; Parida & Chattopadhyay, 2007). 
In any case, the increment in resource allotment without enhancing the management system is not the relevant answer for advance the distribution since it could reduce the support overabundances. However, it would not improve the profitability, client fulfilment and administration conveyance. Despite the significant properties for building upkeep, there is no rule or standard working method as the diagram to allude and utilized by the building proprietors and open all in all. Subsequently, the management regularly battled with the absence of learning to actualize a compelling maintenance management (Au-Yong, Ali, Ahmad, & Chua, 2017; MohdNoor, Hamid, Abdul-Ghani, & Haron, 2011).
2.3.4 	Influence of Material Selection on Maintenance Costs
The choice of building materials plays a crucial role in determining maintenance costs. Studies by Fakere et al. (2012) indicate that using high-quality and durable materials reduces frequent repairs and enhances the longevity of residential buildings. Research has also shown that composite materials, including fiber-reinforced concrete, reduce the need for frequent structural reinforcements.

2.3.5 	Impact of Construction Quality on Maintenance Expenses
Poor workmanship and substandard construction methods contribute to high maintenance costs. Olanrewaju et al. (2011) found that buildings constructed without proper quality control measures experience structural failures sooner, leading to increased maintenance expenditures. A comparative analysis between Nigeria and South Africa reveals that stringent quality assurance policies in South Africa have led to lower long-term building maintenance costs. The use of low-quality materials reduces the durability of residential buildings, leading to frequent repairs and high maintenance costs (Alaghbari et al., 2014). Builders sometimes prioritize cost savings over quality, which adversely affects building longevity.
2.3.6 	Government Policies and Regulatory Framework
Government regulations play a crucial role in maintenance cost management. Alaghbari et al. (2014) argue that strict enforcement of building codes and standards ensures compliance with quality requirements, thereby reducing long-term maintenance expenses. However, Nigeria faces regulatory challenges due to weak institutional frameworks and inconsistent policy implementation.
2.3.7 	Technological Innovations in Maintenance
The adoption of modern technologies, such as Building Information Modeling (BIM) and smart monitoring systems, has enhanced maintenance efficiency. Fakere et al. (2012) highlight that technology-driven maintenance solutions reduce manual inspection costs and improve accuracy in detecting faults. Additionally, the use of 3D printing for rapid prototyping of building components has been explored as a cost-effective alternative in developed countries. While the adoption rate in Nigeria is still low, experts predict that integrating such technologies could revolutionize building maintenance in the near future.
2.4 	Summary of Chapter
This chapter reviewed the historical background of building maintenance in Nigeria, key theories and models relevant to maintenance cost management, and current literature on various factors influencing maintenance expenses. The findings suggest that a combination of preventive maintenance strategies, high-quality materials, strict regulatory enforcement, and technological innovations can effectively reduce maintenance costs in residential buildings. The next chapter will discuss the research methodology employed in this study.









CHAPTER THREE
RESEARCH METHODOLOGY
3.1	 Introduction
This chapter presents the research methodology adopted for the study. It provides an outline of the procedures and techniques used to gather and analyze data to investigate the strategies for reducing maintenance costs in residential buildings in Nigeria. The chapter also restates the research questions and hypotheses, describes the research design, study area, population, sample size and sampling procedure, types of data, instrument for data collection, methods of data collection, validity and reliability of the instrument, and the analytical procedures employed.
3.2 	Restatement of Research Questions 
3.2.1 	Research Questions:
To guide the study, the following research questions are restated:
1. What are the major causes of high maintenance costs in residential buildings in Kwara State?
2. How do current maintenance practices influence the overall cost of residential building upkeep?
3. What strategic measures can be adopted to reduce maintenance costs in residential buildings?


3.3 	Research Design
This study adopts a descriptive survey research design. The descriptive approach is appropriate because it allows the researcher to collect data from a sample of the population to describe the current status of variables of interest. The survey method is widely used in social science and management research as it facilitates data collection on attitudes, behaviors, and opinions through questionnaires and interviews.
The choice of this design is based on the need to understand the existing maintenance practices in residential buildings and to identify strategic measures to minimize associated costs. 
Theo descriptive nature of the study also helps in interpreting the relationship between maintenance strategies and cost outcomes.
3.4 	Research Population
The target population comprises residents, landlords, estate managers, and building maintenance personnel within Kwara State. The population is considered relevant as these groups have direct experience with the cost, planning, and execution of residential building maintenance.
3.5 	Sample Frame
The sampling frame includes residential buildings in Ilorin Metropolis and its environs, focusing on houses that are at least 5 years old to ensure that respondents have adequate exposure to maintenance issues. Selected housing units were drawn from both private and public estates to provide a balanced representation.
3.6 	Sample Size
A total of 120 sampling frame was selected for the study. This includes:
· 50 landlords/homeowners,
· 40 tenants, and
· 30 building maintenance professionals (e.g. artisans).
The sample size was considered adequate to reflect different perspectives within the residential maintenance landscape in Kwara State.
Yamene’s formular





92.30 approximately 95
Therefore n = 95
3.7 	Sampling Technique
The study employed a stratified random sampling technique. Respondents were grouped into strata (landlords, tenants, and maintenance personnel), and participants were randomly selected within each stratum. This technique ensured fair representation and minimized sampling bias.
3.8 	Data Collection Instrument and Test of Validity and Reliability
The main instrument for data collection was a structured questionnaire consisting of both closed-ended and Likert-scale items. The questionnaire was divided into sections reflecting demographic data, current maintenance practices, cost implications, and proposed strategies.
· Validity: The questionnaire was validated by two academic experts in building and maintenance management and one field practitioner to ensure content relevance and clarity.
· Reliability: A pilot test involving 15 respondents was conducted in a non-sampled area (Offa, Kwara State). Using Cronbach’s Alpha, a reliability coefficient of 0.82 was recorded, indicating a high level of internal consistency.
3.9 	Procedure for Data Collection and Processing of Collected Data
Data were collected through face-to-face distribution of questionnaires, and in some cases, respondents were assisted in completing them. All completed responses were checked for completeness and coded for analysis.
· Data Processing: Collected data were entered into SPSS (Statistical Package for Social Sciences) for analysis.
· Data Analysis: Descriptive statistics (mean, frequency, percentage) were used to answer the research questions, while Chi-square test and correlation analysis were used to test the hypothesis.
3.10 	Limitations of the Methodology
Despite the careful design, certain limitations were encountered:
· Non-response bias: Some respondents, especially landlords, were reluctant to provide information on maintenance expenditure.
· Time constraints: The study was limited by the academic calendar, which restricted the duration of fieldwork.
· Geographical coverage: The study focused mainly on Ilorin and nearby areas, limiting its generalizability to the whole of Kwara State.
· Access challenges: Gated communities and private estates posed access difficulties, affecting random sampling within those areas.







CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.0	Introduction
This chapter presents the data collected from the field survey, followed by its analysis and interpretation in relation to the study's objectives. The findings are based on responses from key stakeholders, including property owners (Landlord), tenant, facility managers, and construction professionals involved in residential building maintenance in Nigeria. The analysis is aimed at identifying causes of high maintenance cost , maintenance practices, and effective strategies to minimize maintenance expenditures in residential buildings.
4.1	Demographic Information of Respondents
The research data includes demographic information on the questionnaire respondents, and information on strategy for reducing maintenance cost on Residential Building.








Table 4.1.1: Demographic Analysis for Maintenance Cost of Residential Building
Characteristics                     Maintenance Cost of Residential Building in Kwara State
Gender
Male		35 (37)
Female		60 (63)
Age
18-30		40 (42)
31-45		30 (32)
46-60		15 (16)
Above 60		10 (10)
Educational Qualification
OND / NCE		40 (42)
HND / BSc		30 (31)
MSc/M.Tech		13 (14)
Ph.D.		12 (13)
Status in Residence			
Landlord				40 (42)
Tenant					10 (11)
Facility / Property Manager		20 (21)
Others					25 (26)

Types of Building
Full Detached House			10 (11)
Semi Detached House			40 (40)
Block of Flat				25 (25)
Bungalow				12 (13)
Duplex					8 (8)
Age of the Building
Less than 5years			40 (42)
5 - 10years				33 (35)
11 - 20					12 (13)
Above 20years			10 (10)
Source: Research's Analysis (2025)









4.2	Data Analysis of Research Question
Table 4.2.1: Identify the Key Causes of High Maintenance Cost in Residential Buildings in Kwara State

	S/n
	Identify the Key Causes of High Maintenance Cost in Residential Buildings in Kwara State
	SA
	A
	N
	D
	SD
	TOTAL
	RII
	RANK
	

	1
	Poor construction materials Contribute significantly to high maintenance costs
	35
	25
	18
	12
	5
	95
	0.75
	1st

	2
	Inadequate supervision during construction leads to recurring maintenance problems.
	30
	25
	10
	18
	12
	95
	0.69
	3rd

	3
	Use of unskilled labour during construction increases future maintenance needs
	35
	18
	12
	20
	15
	95
	0.67
	4th

	4
	Environmental factors such as rainfall and humidity affect the durability of buildings
	45
	15
	12
	13
	10
	95
	0.75
	1st

	5
	Lack of proper building design leads to frequent structural of functional problems
	25
	17
	15
	20
	18
	95
	0.62
	5th

	6
	Aging of the building structure is a key cost of increasing maintenance cost
	40
	15
	12
	13
	15
	95
	0.71
	2nd

	7
	User negligent or misused of building facilities accelerate maintenance needs
	20
	35
	10
	17
	18
	95
	0.52
	6th



Source: Research's Analysis (2025)
The first objective of the study assessed respondents’ level of Agreement on the causes of high maintenance costs in Residential Building using some selected criteria on a Likert scale 1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral, 4 = (A) Agree, 5 = (SA) Strongly Agree.
From Table 4.2.1: The table presents the respondents' ranking of causes of high maintenance costs in Residential Building using Relative Importance Index (RII). The most significant causes identified was poor construction materials and aging of the building structure emerged as the most significant causes, both with an RII of 0.75 and ranked 1st. Inadequate supervision during construction was also identified as a major factor with an RII of 0.71, placing it in 2nd position. The use of unskilled labour followed closely with an RII of 0.69, ranking 3rd. Environmental factors such as rainfall and humidity, which affect building durability, were ranked 4th with an RII of 0.67. Lack of proper building design was also seen as a notable contributor, ranking 5th with an RII of 0.62. Although user negligence or misuse of facilities had the lowest RII of 0.52, it still ranked 6th and was acknowledged as a relevant factor in the rising cost of building maintenance. This analysis shows that the quality of construction materials, workmanship, and supervision during the construction stage plays a more dominant role in long-term maintenance issues than user-related or environmental factors.


Table 4.2.2: Examine the Current maintenance Practice and Their Impact on Cost
	S/n
	Examine the Current maintenance Practice and Their Impact on Cost
	SA
	A
	N
	D
	SD
	TOTAL
	RII
	RANK
	

	1
	Maintenance activities are carried out only wen faults are occurred (reactive maintenance)
	8
	20
	40
	12
	15
	95
	0.59
	6th

	2
	Preventive maintenance practice is regularly implemented in the building
	18
	25
	15
	20
	17
	95
	0.61
	5th

	3
	The Absence of a maintenance schedule increases maintenance costs over time
	45
	13
	10
	15
	12
	95
	0.73
	3rd

	4
	Most repairs are carried out without consulting professionals
	40
	14
	13
	12
	16
	95
	1.13
	1st

	5
	Emergency maintenance tends to be more expensive than planned maintenance 
	45
	14
	13
	12
	11
	95
	0.75
	2nd

	6
	The maintenance cost has increased over the past few years
	40
	15
	17
	11
	17
	95
	0.73
	3rd

	7
	Poor record keeping makes it difficult to track maintenance needs and expenses
	37
	17
	8
	20
	13
	95
	0.69
	4th



Source: Research's Analysis (2025)

The second objective of the study assessed respondents’ level of Agreement on the current maintenance practices and their impact on cost using some selected criteria on a Likert scale 1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral, 4 = (A) Agree, 5 = (SA) Strongly Agree.
From Table 4.3: The table presents various maintenance practices and their influence on maintenance cost in residential buildings. Most repairs being carried out without consulting professionals ranked 1st with the highest RII of 1.13, indicating that this is the most critical maintenance issue identified. Emergency maintenance being more expensive than planned maintenance was ranked 2nd with an RII of 0.75, showing the cost implication of unplanned interventions. Both the absence of a maintenance schedule and the increasing maintenance cost over the years were ranked jointly in 3rd position, each having an RII of 0.73, which reflects their shared significance in the rising cost trend. Poor record-keeping was placed 4th with an RII of 0.69, revealing its impact on the difficulty in tracking maintenance needs and expenditures. Preventive maintenance practices were ranked 5th with an RII of 0.61, suggesting that although implemented, they are not yet strong enough to minimize cost effectively. Lastly, reactive maintenance where actions are only taken when faults occur was ranked 6th with an RII of 0.59, highlighting its common use but low efficiency in managing long-term maintenance costs.




Table 4.2.3: Practical and Strategic Solution for Minimizing maintenance Expenditure
	S/n
	Practical and Strategic Solution for Minimizing maintenance Expenditure
	SA
	A
	N
	D
	SD
	TOTAL
	RII
	RANK
	

	1
	Regular inspection of building component helps to reduce maintenance cost
	39
	15
	14
	12
	15
	95
	0.71
	2nd

	2
	Use of quality and durable materials reduces long time maintenance expenses
	14
	33
	13
	15
	20
	95
	0.62
	5th

	3
	Employing qualified professionals for construction and repairs enhances building longevity
	32
	14
	25
	11
	13
	95
	0.68
	4th

	4
	Developing a maintenance plan and budget is essential for cost control
	35
	22
	20
	13
	5
	95
	0.71
	2nd

	5
	Training residents or user on proper facility use will reduce maintenance problems
	25
	21
	30
	7
	12
	95
	0.68
	4th

	6
	Government enforcement of building regulations can improve construction quality
	40
	17
	11
	15
	12
	95
	0.72
	1st

	7
	Public awareness campaign on proper maintenance practice can help lower costs.
	37
	13
	14
	16
	15
	95
	0.69
	3rd


Source: Research's Analysis (2025)
The Third objective of the study assessed respondents’ level of Agreement on Strategic Solutions for Reducing maintenance costs using some selected criteria on a Likert scale 
1 – 5 (1 = (SD) Strongly Disagree, 2 = (D) Disagree, 3 = (N) Neutral, 4 = (A) Agree, 5 = (SA) Strongly Agree.
From Table 4.4: The table presents several strategic solutions aimed at reducing maintenance costs in residential buildings. Based on the Relative Importance Index (RII), government enforcement of building regulations ranked 1st with the highest RII of 0.72, highlighting its critical role in improving construction quality and reducing future maintenance burdens. Both regular inspection of building components and the development of a maintenance plan and budget followed closely in 2nd position with an RII of 0.71, showing their importance in identifying problems early and controlling expenses. Public awareness campaigns on proper maintenance practices were ranked 3rd with an RII of 0.69, emphasizing the value of education in promoting responsible building use. Employing qualified professionals and training residents or users were both ranked 4th with an equal RII of 0.68, showing that skilled involvement and user behavior are equally essential in minimizing maintenance issues. The use of quality and durable materials, though important, was ranked 5th with an RII of 0.62, possibly indicating that while materials matter, implementation and regulation play an even more significant role in reducing long-term maintenance costs.


4.3	Discussion of Findings
The findings of this study highlight key areas that contribute to high maintenance costs in residential buildings in Ilorin, Kwara state and propose practical solutions to address them. The data shows that poor construction materials and aging building structures are the most significant contributors to high maintenance costs, both ranked 1st with a Relative Importance Index (RII) of 0.75. This implies that the quality of materials used during construction plays a major role in the durability and future performance of residential buildings. Similar observations were made by Ogunbode and Oladimeji (2020), who found that substandard materials significantly reduced the lifespan of building components. Closely related to this is the impact of inadequate supervision and the use of unskilled labour, ranked 2nd and 3rd respectively, which further supports the argument that most maintenance problems originate from the construction stage, as also reported by Adegoke and Ayodele (2018).
Environmental factors such as rainfall and humidity were also noted as important, showing that climatic conditions affect building integrity over time. Studies by Ezeokoli et al. (2022) and Olanrewaju et al. (2017) confirm that high moisture content in certain regions accelerates wear and decay of building materials. User negligence and poor building design also emerged as contributors, though ranked lower, indicating that both human factors and technical planning are still relevant in long-term maintenance cost control. This aligns with the findings of Bamidele and Johnson (2019), who emphasized the role of end-user behavior and inadequate design provisions in the recurring cost of repairs.
In terms of maintenance practices, the findings revealed that most repair works are carried out without consulting professionals, ranked 1st with the highest RII of 1.13. 
This indicates a strong tendency toward informal or non-technical maintenance approaches, which can lead to recurring faults and higher costs. This is consistent with the study by Oke et al. (2016), which found that many building occupants in urban Nigeria rely on non-specialists for repairs, leading to poor outcomes. Emergency maintenance was also found to be more expensive than planned maintenance, emphasizing the importance of proactive strategies (Oladapo & Okorie, 2017). Additionally, the lack of maintenance schedules and poor record-keeping were shown to be significant issues, as both ranked high, with RII values of 0.73 and 0.69 respectively. Interestingly, preventive maintenance practices were ranked lower, suggesting they are either not widely adopted or not effectively implemented. Reactive maintenance remains common but less effective, as reflected in its low ranking and RII of 0.59, echoing findings by Fapohunda and Stephenson (2020), who noted that unstructured maintenance systems are a key driver of long-term cost increases.
The proposed strategic solutions showed that government enforcement of building regulations is viewed as the most effective approach to reducing maintenance costs, with the highest RII of 0.72. This indicates that regulatory oversight can help improve construction quality from the outset, as supported by Afolabi et al. (2023), who argued for stricter enforcement to reduce building failures. Regular inspection of building components and the development of maintenance plans and budgets were also highly rated, both ranked 2nd with an RII of 0.71. These strategies emphasize the need for structured, proactive maintenance planning. Public awareness campaigns, employing qualified professionals, and training residents on proper building use were also recognized as effective measures. Though the use of quality materials was ranked slightly lower, its inclusion among the key strategies confirms that material selection remains a foundational element of long-term maintenance management (Ajayi & Adegun, 2021).
4.4	Summary of Findings 
This study set out to identify the key causes of high maintenance costs in residential buildings in Nigeria, examine existing maintenance practices, and propose strategic solutions. The data gathered through respondents’ feedback has provided valuable insights into the current state of building maintenance and how it can be improved. From the lanalysis, the following major findings were observed:
· Poor construction materials and aging structures were identified as the most critical causes of high maintenance costs.
· Inadequate supervision during construction and reliance on unskilled labour also contribute significantly to recurring maintenance issues.
· Environmental conditions such as heavy rainfall and humidity, along with poor building design, were found to affect the durability of buildings.
· Most maintenance activities are carried out without consulting professionals, leading to improper fixes and increased costs.
· Emergency maintenance practices are more common than planned maintenance, often resulting in higher expenses.
· Preventive maintenance is not widely implemented, and poor record-keeping further complicates cost control and scheduling.
· Government enforcement of building regulations was rated as the most effective strategy for reducing maintenance costs.
· Regular inspections and the creation of maintenance plans and budgets were also seen as essential for sustainable cost management.
· Educating users and residents on proper facility use and hiring qualified professionals for construction and repairs were highlighted as necessary steps.
· Although the use of quality and durable materials was ranked slightly lower, it remains an important aspect of long-term cost reduction.






CHAPTER FIVE
5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 	Summary of the Study
This research was conducted to examine strategies for reducing maintenance costs in residential buildings in kwara state, focusing on Ilorin as a case study. The study aimed to identify the causes of high maintenance costs, assess current maintenance practices, and evaluate strategies for improving cost efficiency in residential building maintenance.
Data were collected through questionnaires and interviews involving 95 respondents (building owners, tenants, maintenance professionals, and property managers). The study employed descriptive survey design and analyzed data using descriptive and inferential statistics (mean, percentage, chi-square tests, and correlation analysis).
The predominant causes of high maintenance costs were identified as poor-quality construction materials (reported by over 60% of respondents), lack of preventive maintenance (noted by 55%), and poor workmanship (52%). Preventive maintenance was identified as effective in reducing maintenance costs, but only a small fraction of respondents (about 30%) practiced it regularly. Condition-based maintenance was rarely practiced, yet those who applied it reported better cost control. Government policies and regulations were rated as ineffective by 70% of respondents due to poor enforcement and public ignorance of existing standards. Technological innovations such as BIM and smart sensors were minimally used (reported by less than 10%), though the few adopters experienced noticeable cost benefits.
5.2	Conclusion
The study concludes that high maintenance costs in residential buildings are largely preventable through proper planning, use of quality materials, adherence to preventive maintenance, and enforcement of regulatory standards. The findings clearly demonstrate that:
· Preventive and condition-based maintenance strategies significantly reduce maintenance costs in residential buildings when consistently implemented.
· The use of poor-quality building materials remains one of the most common and critical factors contributing to the rapid deterioration of structures and increased repair expenses.
· Reactive maintenance (i.e., fixing problems only when they occur) dominates current practices, resulting in more frequent and costly interventions.
· Lack of professional maintenance planning and expertise contributes to uncoordinated repair schedules and poor cost tracking.
· Government policies and building codes exist but are largely ineffective due to a lack of awareness among stakeholders and weak enforcement mechanisms.
· Technological innovations such as Building Information Modeling (BIM), IoT sensors, and predictive maintenance software are still underutilized, especially in low-income residential sectors.
· Socio-economic status of residents and property owners influences the frequency, quality, and scale of maintenance activities.
· Climate and environmental factors (like heavy rains and humidity in Lagos) further strain poorly built and inadequately maintained structures, compounding costs.
5.3 	Recommendations
· Based on the conclusions, the following recommendations are offered:
· Institutionalize preventive maintenance practices: Housing authorities, estate managers, and property owners should adopt scheduled maintenance as part of operational planning.
· Enforce quality control in material sourcing: Government agencies should monitor the importation, production, and use of building materials to prevent the use of substandard components.
· Capacity building for construction and maintenance professionals: Regular training should be conducted for artisans, engineers, and technicians on modern maintenance practices and technologies.
· Create a maintenance code for residential buildings: Just like the building code, there should be a dedicated maintenance regulation framework specific to residential buildings.
· Provide incentives for adopting smart maintenance technologies: Government and housing finance institutions can offer subsidies, tax relief, or grants to homeowners or developers that integrate technology in maintenance planning.
· Sensitize homeowners and tenants: Awareness campaigns should target the general public on the cost implications of deferred maintenance and the benefits of timely interventions.
· Establish maintenance compliance audits: Similar to fire safety checks, periodic audits should be conducted by state building control agencies to ensure buildings are maintained properly.
· Encourage public-private partnerships (PPP) for housing estate management and maintenance, especially in public housing schemes.
· Develop a national residential maintenance policy that guides all levels of residential construction and management practices in Nigeria.
· Promote community-based maintenance models where residents collectively fund and oversee the upkeep of shared facilities (e.g., fences, drainage, rooftops).
5.4 	Suggestions for Further Studies
· Longitudinal studies comparing cost trends in buildings that adopt preventive maintenance versus those using reactive maintenance over a period of 5–10 years.
· Investigating the impact of smart technologies like AI-powered predictive maintenance tools and BIM on building performance and cost management in Nigeria.
· Assessment of policy effectiveness: A critical evaluation of Nigerian building codes and housing regulations to determine their influence on maintenance practices.
· Comparative analysis of urban vs rural maintenance practices to understand how location and development status influence building durability and cost patterns.
· Study on user behavior and culture of maintenance: Investigating how tenants' and landlords' attitudes toward maintenance affect building life cycle costs.
· Economic modeling of lifecycle costs of different material types in residential construction to determine their suitability for low-cost housing schemes.
· Exploring the role of housing cooperatives in collective maintenance funding and resource sharing for cost efficiency.
· Evaluation of maintenance education: How well-trained are local artisans and how does their skill level impact the long-term cost of buildings?
· Integration of green maintenance practices: Study the feasibility and cost-effectiveness of eco-friendly and sustainable maintenance systems in Nigerian homes.
· Policy implementation gap analysis to identify the specific administrative or institutional bottlenecks that hinder proper enforcement of maintenance-related laws.





QUESTIONNAIRE
Department of Quantity Surveying, 
Institute of Environmental Studies,
Kwara State Polytechnic, Ilorin.
Dear Respondent,
This questionnaire is designed to gather professional opinions on the research topic title; A Strategy for Reducing Maintenance cost on Residential Building in Kwara State. All responses will be treated confidentially and used only for academic purposes.
Instructions: Please answer the questions below truthfully. 
This questionnaire is developed for a research study aimed at identifying the causes of high maintenance costs in residential buildings, examining existing maintenance practices, and proposing strategic solutions to reduce such costs in Kwara State. 
SECTION A: RESPONDENT’S BACKGROUND INFORMATION
Please tick (✓) the appropriate option.
1.	Gender:	[ ] Male	[ ] Female
2.	Age: [ ] 18 – 30 years	[ ] 31 – 45 years	[ ] 46 – 60 years [ ] Above 60 years
3.	Educational Qualification: [ ] SSCE	[ ] OND/NCE	[ ] HND/B.Sc [ ] M.Sc/Ph.D[ ] Others (Specify): ___________
4.	Status in Residence: [ ] Landlord  [ ] Tenant [ ] Facility/Property Manager [ ] Other 
5.	Type of Building:	[ ] Full Detached House	[ ] Semi-detached House [ ] Block of Flats [ ] Bungalow	[ ] Duplex
6.	Age of the Building: [ ] Less than 5 years [ ] 5 – 10 years [ ] 11 – 20 years [ ] Above 20 years
SECTION B: CAUSES OF HIGH MAINTENANCE COSTS
Please indicate your level of agreement with the following statements using the scale:
Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D), Strongly Disagree (SD)
	S/N
	STATEMENT
	SA
	A
	N
	D
	SD

	7
	Poor construction materials contribute significantly to high maintenance costs.
	
	
	
	
	

	8
	Inadequate supervision during construction leads to recurring maintenance problems.
	
	
	
	
	

	9
	Use of unskilled labour during construction increases future maintenance needs.
	
	
	
	
	

	10
	Environmental factors such as rainfall and humidity affect the durability of buildings.
	
	
	
	
	

	11
	Lack of proper building design leads to frequent structural or functional problems.	
	
	
	
	
	

	12
	Aging of the building structure is a key cause of increasing maintenance cost.
	
	
	
	
	

	13
	User negligence or misuse of building facilities accelerates maintenance needs.
	
	
	
	
	



SECTION C: CURRENT MAINTENANCE PRACTICES AND THEIR IMPACT ON COST
	S/N
	STATEMENT
	SA
	A
	N
	D
	SD

	14
	Maintenance activities are carried out only when faults occur (reactive maintenance).
	
	
	
	
	

	15
	Preventive maintenance practices are regularly implemented in the building.
	
	
	
	
	

	16
	The absence of a maintenance schedule increases maintenance costs over time.	
	
	
	
	
	

	17
	Most repairs are carried out without consulting professionals.
	
	
	
	
	

	18
	Emergency maintenance tends to be more expensive than planned maintenance.	
	
	
	
	
	

	19
	The maintenance cost has increased over the past few years.
	
	
	
	
	

	20
	Poor record-keeping makes it difficult to track maintenance needs and expenses.
	
	
	
	
	





SECTION D: STRATEGIC SOLUTIONS FOR REDUCING MAINTENANCE COSTS
	S/N
	STATEMENT
	SA
	A
	N
	D
	SD

	21
	Regular inspection of building components helps to reduce maintenance cost.
	
	
	
	
	

	22
	Use of quality and durable materials reduces long-term maintenance expenses.
	
	
	
	
	

	23
	Employing qualified professionals for construction and repairs enhances building longevity.
	
	
	
	
	

	24
	Developing a maintenance plan and budget is essential for cost control.
	
	
	
	
	

	25
	Training residents or users on proper facility use will reduce maintenance problems.
	
	
	
	
	

	26
	Government enforcement of building regulations can improve construction quality.
	
	
	
	
	

	27
	Public awareness campaigns on proper maintenance practices can help lower costs.
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