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ABSTRACT

Building maintenance comprises the preservation of buildings to retain their durability and economic values. It is a significant aspect of facilities management that necessitates planning. This research studied the effect of factors such as lack of maintenance policy, inadequate provision of funds for maintenance, etc, on building maintenance in the Polytechnic of Ilorin. The field assessment focused on the staff residential quarters, staff offices, lecture rooms and students’ hostels. Questionnaires were administered and analysed to determine how these factors affect maintenance in the Polytechnic. The results reveal that students, who are the main users of the hostels and lecture theatres believe that all the factors considered significantly contribute to maintenance failure in the Polytechnic, while the staff believe that change of government significantly affect maintenance in the Polytechnic. It is recommended that good maintenance policies should be drawn by the Polytechnic to ensure constant and regular maintenance of the infrastcture.
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CHAPTER ONE
1.0 INTRODUCTION
1.1	Background of the Study
Buildings are an integral part of a nations heritage, skyline and distinct character. They are designed and built to sustain their initial functions and beauty for both the present and future users. The condition and quality of buildings in which we live, work and learn reflects a nation’s well-being (Wordsworth, 2021). According to Olagunju (2022), buildings cannot remain new throughout their entire life.                          
          Maintenance problems start to creep in once building projects are completed and maintenance needs to be carried out on them in order to sustain the performance of the buildings and keep them in good condition.
          Higher education institution buildings constitute a significant part of the nation’s assets. It is through the university buildings that, future leaders, captains of industry, entrepreneurs, professionals and scientists are produced (Mat et al., 2019). These types of buildings require maintenance in order to provide a quality a favorable environment for learning, research and administrative activities within the institution (Lateef, et al., 2020). Higher institutions these days among other things use the nature, design and condition of their buildings to entice students. The need for attractive facilities places new demands on maintenance managers, requiring them to adopt more systematic and pro-active approaches to their work (Buys & Nkado, 2023). It has been established by Lateef et al. (2022) that, from time to time, new structures are being constructed within the various institutions to upgrade educational facilities and provide a better quality of education while the existing buildings suffer inadequate maintenance. Thus, with any inadequacy of the building facilities, the prime objective of the university will be difficult if not impossible to achieve (Lateef et al.,2020). Therefore, a well maintained building is critical to delivering higher education institutions core business objectives which includes learning, teaching and research. 
The growing population of students in higher education institutions is increasing on a yearly basis, therefore, it is important to ensure that buildings are performing not only optimally but are functional throughout their life-cycles. Hence, the education process and learning activities may be interrupted if the buildings experience poor performance conditions, thus affecting the students’ academic achievement (Khalil & Husin, 2021). However, Buys et al. (2019) and Zulkarnain et al. (2022) indicated that the performance of tertiary institutions, in terms of maintenance management, is far below best practice. It can be seen that managers prefer carrying out reactive maintenance works rather than proactive works and sometimes do not consider the clients satisfaction and also the performance of services (Zulkarnain et al., 2020). 
A study carried out in Ghana showed that many of the public institutions in Ghana are often inadequately maintained and some of the building elements and facilities frequently show evidence of lack of maintenance and repair. Some of the office buildings of the institutions have not seen any significant maintenance or show little signs of maintenance since they were constructed. 
Physical infrastructure constitutes a high proportion of the country’s investment. It is therefore of primary importance that these facilities which include public buildings are maintained in order that they can serve both the architectural and aesthetical functions for which they are built. The physical appearance of buildings housing public institutions in part constitutes the basis upon which the society makes their initial judgment of the quality of services to be offered. 
One of the critical problems confronting the housing industry in Kwara State is the poor maintenance practice (Afranie and Osei Tutu, 2021). The role of Public Institutions in National development cannot be over-emphasized. However, in spite of the heavy investment in public buildings, Public institutions allow their structures to care for themselves without any sustainable maintenance plan to preserve the quality of the buildings. The continued efficient and effective performance of public institutions depends on the nature of their buildings in addition to other factors such as enhanced conditions of service, provision of the requisite tools etc.  
Public Institution buildings consist of both dwelling (residential accommodation) and non-dwelling (office accommodation). Both residential buildings as well as office buildings are prone to defects due to their permanent and lengthy usage. All elements of buildings deteriorate at a greater or lesser rate dependent on materials and methods of construction, environmental conditions and the use of the buildings (HMSO 1972).  
According to Seeley 2021, neglect of maintenance has accumulative results with rapidly increasing deterioration of the fabric and finishes of a building accompanied by harmful effects on the contents and occupants. Therefore, buildings are too valuable assets to be neglected in this way. In his hierarchy of needs theory Maslow (2021) identifies five basic needs which are organized into successive level of importance in an ascending order. He identified physiological needs as the most basic needs of human beings which include air, food, water, shelter (housing), sex and sleep. 
BS 3811(2023), define ‘maintenance’ as “The combination of all technical and associated administrative actions intended to retain an item in, or restore it to, a state in which it can perform its required function.” 
Maintenance brings about improved utilization of buildings ensuring the highest safety standards. It must be emphasized that more rather than less maintenance work is necessary if the value and amenity of the nation’s building stock was to be maintained. A good maintenance system is also a good disaster mitigation system. Moreover, a well operated system of maintenance for buildings and equipment has the effect of being a very effective disaster mitigation measure in terms of cost and facility usage. It ensures the most economic way to keep the building and equipment in the best of form for normal use, given the original design and materials 

Maintenance, which can also be explained as the continuous protective care of the fabric, contents and settings of a place can be categorized according to why and when it happens, as corrective maintenance, which is necessary to bring a building to an accepted standard. Planned maintenance is work to prevent failure, which recurs predictably within the life of a building such as cleaning gutters or painting.  Emergency Corrective Maintenance deals with work that must be initiated immediately for health, safety, security reasons or that may result in the rapid deterioration of the structure or fabric if not undertaken (for example, roof repairs after storm damage, graffiti removal, or repairing broken glasses). 
When buildings are neglected, defects can occur which may result in extensive and avoidable damage to the building fabric or equipment. Poor maintenance has resulted in damage and deterioration to some public buildings in Kwara State Polytechnic Primary School. Neglect of maintenance especially in relation to replacing electricity cables after thirty of use can also give rise to fire and safety hazards, which could result in the Institution owning the buildings being found liable for any injuries and damages. Another case in point is the Job 600 built by Kwara State’s first President Dr. Kwame Nkrumah to host the Organization of African Unity meeting in 1965 has its main building quite rundown and has been under renovation for many years now. The present state of this public building could be attributed to lack of maintenance and neglect after being put into use. 

1.2   Statement of the problem
This lack of maintenance by the authorities and users of the school facilities often leads to reduced lifespan of the buildings which invariably defeats the purpose for which they were constructed (Cobbinah, 2018). The situation in Nigeria is not in any way different from the Ghana scenario. A considerable number of researches have been carried out on public and residential buildings (Adejimi, 2021; Adewunmi et al., 2019; Oladapo, 2024; Olagunju, 2018; Zubairu, 2001) with only a few on educational buildings. Studies have been conducted on educational building maintenance in South-western Nigeria and in other countries like Malaysia and South Africa. Buys and Nkado (2020) revealed inadequate funding as the most contributory factor to maintenance problems in South Africa higher institutions. In Akinsola et al.(2020), plumbing and electrical problems, and lack of maintenance culture are most peculiar to tertiary institutional buildings in South-western university buildings while Lateef et al. (2021) concluded that most Malaysian universities adopt corrective and cyclical maintenance management systems which led to an accumulation of maintenance backlogs. Since challenges abound in maintenance management practices of educational institutions highlighted above, and with the growing intake of students on these weakened building facilities. 

1.3 Aim of the Study
The aim of this study is to examine the building maintenance in tertiary institution in Nigeria in Kwara State polytechnic and suggest measures for effective maintenance management systems in the institutions.

1.4	Objectives of the Study
In other to achieve the aim of this study these are the objectives to follow
1. To ascertain the extent of maintenance practices methods adopted in Kwara State Polytechnic 
2. To ensure proper funding of maintenance department in Kwara State Polytechnic
3. To ensure effective maintenance management system in the institution.
4.  To suggest the best maintenance policy practices in the Institution

1.5	Research Questions
1. Assess the current condition and state of buildings of public institutions 
2. Identify the underlying principal causes of poor maintenance of public buildings. 
3. Analyse the maintenance policy and practice and capacity of the maintenance department of public institutions. 
4. Make suggestions and recommendations towards the adoption of effective maintenance policy and innovations that would address the building maintenance problem in public institutions. 
1.6	Significance of the Study
The Maintenance management sector in Nigeria in the public section in Nigeria has suffered from lack of funds for a period of time while the requirements for good practice in maintenance of building stock have been established over a considerable period, the achievements of good practice is by no means universal Maintenance of the built environment impacts on the whole nation. The conditions of surrounding in which we live and learn, is a reflection of the nation’s well-being ’Maintainability of building has been identified as one of the key areas in which the construction industry must achieve significant improvements”.
A well maintained building is critical to delivering higher education institutions core business objectives which includes learning, teaching and research. 
This work will therefore be of great benefits to the following:
1. Practicing managers/contractors in improving on effective maintenance management system in the institution and in the construction industry at large.
2. The result and recommendation from this work would be of a great help and tools for the upcoming student that want to embark on the relevant topic in the future
3. It will help the government and the school management to adopt the best and most effective maintenance policy method.



1.7	Scope of the study   
 The scope of this research work will focus on examination of building maintenance and the important of effective maintenance practice in tertiary institution buildings in Kwara state Polytechnic.  

1.8      Limitation Of The Study
Due to time and financial constraints, This study will be limited to the  Kwara state polytechnic buildings

1.9        Definition of Terms
1. Building Maintenance: Can be defined as work undertaken on a building or its environment in order to keep or restore every part of the environment, Building and its contents to a standard that will sustain their utility and value. Onyia W.O (2006} 
 2. Maintenance management: is an orderly and systematic approach to planning, organizing, monitoring and evaluating maintenance activities and their costs (Technical Information Document (TID), 2000).
3. maintenance budget: is a cost projection based on the costs of labour, equipment, material and other itemuch as contracts) required to do all work identified in the Work Schedule (TID, 2000)
4. Outsourcing:  is a process whereby an organization employs a separate company or supplier to perform a function that has previously been carried out in-house.









CHAPTER TWO
2.0 REVIEW OF RELATED LITERATURE
2. 1         Introduction 
Building maintenance is an important aspect of construction project management. It is so important that, reduction in resources applied to building maintenance will have a visible effect on the economy. Also, a rapid growth of housing construction is often used as an index of measuring country development and this has led to increase in the number of modern houses. As a result, more maintenance work is required in order to cope with the construction trend. Due to the growth of housing with the lack of building Standards, more maintenance, rehabilitation, and renovation work have become necessary to ensure the serviceability and safety of the constructed houses. In addition, the existing houses need to be sustained as long  
Therefore, method should be evolved to reduce maintenance cost. Due to the growth of housing with the lack of building Standards, more maintenance, rehabilitation, and renovation work have become necessary to ensure the serviceability and safety of the constructed houses. In addition, the existing houses need to be sustained as far as possible.

2.2 	Definition of Maintenance 	
British Standard (BS 3811: 2018) defines maintenance as ‘a combination of any actions carried out to retain an item in or to restore it to, an acceptable standard’. 
The actions referred to are those associated with initiation, organization, and implementation. It envisages two processes: ‘retaining’, i.e. work carried out in anticipation of failure, referred to as ‘preventive maintenance’ and ‘restoring’, i.e. work carried out after failure, referred to as ‘corrective maintenance’. There is also the concept of an ‘acceptable standard’ which may be construed as acceptability to the person paying for the work, to the person receiving the benefit or to some outside body with the responsibility for enforcing minimum standards. Additionally it can also be construed more widely as acceptability to the public at large or to specific sections of the public. Clearly however there are no absolute standards which would be equally acceptable to everybody or which would remain acceptable to the same group of people over a period of time. 
The standards acceptable at the time of undertaking the work may be higher or lower than the initial design standards. In many cases, the standards deemed acceptable would be higher than that originally provided and the work would include an element of improvement. Buildings, however with the passage of time are modified to accommodate new uses and it becomes increasingly unrealistic to think in terms of keeping or restoring the initial standards. Clearly, the standards would be related to safety and efficiency, and determined by the amount of money allocated rather than as a result of assessing the benefits obtained from maintaining the building to a particular state. 
 According to the British Standard (B. S. (3811) 2019), as cited in (Afranie and Osei-Tutu, 2022,), maintenance is defined as work undertaken in order to keep or restore every facility (i.e. every part of the site, building and content) to an acceptable standard and cost: 
· To keep here means that defects are prevented from developing 
· To restore means that minor defects, if they are allowed to occur, are then corrected; 
· Acceptable standard and acceptable cost indicate that maintenance work is tailed to suit individual needs and conditions.  
Seely (2020) defines maintenance as the combination of all technical and associated administrative actions intended to retain an item in or restore it to a state in which it can perform its required functions to an acceptable standard. 
Maintenance has also been defined as ‘All actions taken to retain material in or to restore it to a specified condition. It includes inspection, testing, servicing, and classification as to serviceability, repair, rebuilding, and reclamation’ (Collins English Dictionary, 2019). 
It includes the routine recurring work required to keep a facility (plant, building, structure, ground facility, utility system, or other real property) in such condition that it may be continuously utilized, at its original or designed capacity and efficiency, and for its intended purpose (Dictionary of Military and Associated Terms, US Department of Defense 2019). 
A more functional definition proposed by White (2015) as cited in Lee (2017) is that ‘maintenance is synonymous with controlling the condition of a building so that its pattern lies within specified regions’. The word ‘control’ suggests a positive activity which is planned so as to achieve a defined end result while the term ‘specified regions’ presumably has a similar meaning to ‘acceptable standards’. His definition envisages a range of acceptability with upper and lower limits between which the conditions of the building must be maintained. 
Maintenance therefore is all the necessary work done to preserve a building with its furnishes and fittings, so that it continues to provide the same or almost the same facilities, amenities and serves as it did when it was first built. It includes the expenditure necessary to maintain the rental value of the property and involves: 
· Day to day repairs such as leaking taps and electrical effects; 
· Periodic up-keep such as painting; and 
· Major repair requiring heavy expenditure and the services of technical experts, for example foundation works and re-roofing. (S. Afranie and E. Osei-Tutu, 2019) 
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BS 3811 categorizes building maintenance by means of the following terms and definitions. 
i. Planned maintenance: ‘The maintenance organized and carried out with forethought, control and the use of records to a predetermined plan.” 
ii. Unplanned maintenance: “The plan carried out to no predetermined plan.” It refers to work necessitated by unforeseen breakdown or damages. For example, the ripping-off of a building, through the action of a storm, and its remedial action constitute unforeseen damages. It can also be termed unexpected and unavoidable maintenance. 
iii. Preventive maintenance: “The maintenance carried out at predetermined intervals or corresponding to prescribed criteria and intended to reduce the probability of failure or the performance degradation of an item.” 
iv. Corrective maintenance: “The maintenance carried out after a failure has occurred and intended to restore an item to a state in which it can perform its required function.” 
v. Emergency maintenance: “The maintenance which it is necessary to put in hand immediately to avoid serious consequences.” This is referred to as day to-day maintenance, resulting from such incidents as gas leaks and gale damage. 
vi. Condition-based maintenance: “The preventive maintenance initiated as a result of knowledge of the condition of an item from routine or continuous monitoring.” 
vii. Scheduled maintenance: “The preventive maintenance carried out to a predetermined interval of time, number of operations, mileage, etc.”  
viii. Running maintenance: “Maintenance which can be carried out whilst an item is in service.” 
The Office of the Legislative Auditor, Minnesota, U.S.A also identifies a continuum of building maintenance as illustrated in Figure 2.2 












Figure 2.2    Continuum of Maintenance for Buildings 
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Source: Office of the Legislative Auditor, Minnesota, U.S.A 
At one end is deferred maintenance, which occurs when projects are identified as necessary but put off due to lack of resources. Next along the continuum are unplanned activities including emergency maintenance, such as restoring lost electrical power, and corrective maintenance, such as fixing a broken window. Emergency and corrective maintenance occur as the need arises; neither is planned far in advance.
Planned maintenance follows on the continuum, although the maintenance categories are not mutually exclusive. General maintenance is the upkeep of building components to restore them to their original conditions or to keep them in good working condition. Preventive maintenance follows on the continuum. 
Preventive maintenance is a planned program of periodic inspections, adjustments, and replacements. Preventive maintenance means the regularly scheduled repair and maintenance needed to keep a building component operating at peak efficiency and extend its useful life. It includes scheduled activities intended to prevent breakdowns, such as periodic inspections, lubrication, calibrations, and replacement of equipment. Replacing filters in an air-handling unit on a regularly scheduled basis is an example of preventive maintenance. Because prolonging the life of major building systems requires periodic replacement of equipment, preventive maintenance typically requires both capital and operating expenditures. Preserving these assets—including the buildings’ roofing, plumbing, heating, ventilation, air conditioning, electrical systems, exteriors, and interiors—is a primary objective behind preventive maintenance.  
 Predictive maintenance presents another degree of planned maintenance. It uses techniques, such as vibration analysis of moving parts while equipment is operating, to detect trends that indicate excessive wear. This allows repairs to be made before equipment fails, but only when conditions warrant the repair, not on a regularly scheduled basis as with preventive maintenance. Predictive maintenance helps avoid unnecessary overhauls when analysis indicates the equipment is in good condition and does not need work. One example is analyzing the vibration frequencies of fans or gears to detect changes in amplitude that may signal bearing damage or other degradation. 
A step beyond that is proactive maintenance, a highly structured practice that uses information from analyzing equipment to identify origins, not just symptoms, of equipment problems. Proactive maintenance would, for example, identify whether excessive wear resulted from defective installation, unsuitable design, or some other cause. Because it addresses the root sources of equipment problems, proactive maintenance eliminates recurring problems and the downtime and other costs associated with those recurrences. 
Maintenance work has also been categorized as ‘predictable’ and ‘avoidable’. Predictable maintenance is regular periodic work that may be necessary to retain the performance characteristics of a product, as well as that required to replace or repair the product after it has achieved a useful lifespan. Avoidable maintenance is the work required to rectify failures caused by poor design, incorrect installation or the use of faulty materials. 
With building services, minimal neglect can result in potential danger. ‘Appropriate condition’ could be interpreted as the maintenance of building in a state, which allows them to be used for the purpose for which they were provided for the minimum capital expenditure. The appropriate condition will be influenced by many factors, including the function of the building, its public image, or even national prestige. The prime aim of building maintenance should be to obtain good value for money spent on maintenance. 
Another approach to maintenance classification has been adopted by Speight (1982) as cited in Seeley (1987), subdivided maintenance into three broad categories: 
1. Major repair or restoration: such as re-roofing or rebuilding defective walls and often incorporating an element of improvement. 
2. Periodic maintenance a typical example being annual contracts for decorations and the like. 
3. Routine or day-to-day maintenance: This is largely of the preventive type, such as checking rainwater gutters and servicing mechanical and clerical installations. 
2.3.1	 The value of preventive maintenance 
A well-planned preventive maintenance is advocated for its effects on improving equipment’s operating efficiency, preventing premature replacement of components, and avoiding interruptions for building occupants. Preventive maintenance is widely thought to reduce long-term costs by maximizing the operating capacities of equipment, minimizing downtime, and avoiding breakdowns that would otherwise lead to higher repair costs later. 
Preventive maintenance may indirectly affect occupants’ productivity and health. For example, a study of public school conditions in the District of Columbia found that, while controlling for other factors, students in schools with excellent building conditions had higher standardized achievement scores than students in schools with fair building conditions and even higher scores than students in schools with poor conditions. Certain preventive maintenance can improve the quality of indoor air, and insufficient preventive maintenance can be detrimental to it. For instance, lack of preventive maintenance may result in roof leaks, creating conditions for mold growth and potentially affecting some users’ respiratory systems. The costs of poor indoor air are potentially dramatic, as exemplified recently by the Capitol Square building in St. Paul, which had problems that forced the relocation of its occupants and led to its demolition in early 2000 (office of Legislative Auditor, Minnesota U.S.A). 

Maintaining good indoor air can have direct, positive effects on building occupants. As an example, one study-quantified savings from improved worker productivity and health associated with making indoor air quality improvements in government, school, and other non-industrial buildings. The study in the District of Columbia, estimated that a one-time upgrade of HVAC systems, including the preventive maintenance required to sustain the upgrade over 20 years would provide net benefits of $13.31 per square foot and $11,227 per worker (Seeley, 1987). 
Successful preventive maintenance programs should achieve these goals: 
1. Preserve taxpayers’ investments in public buildings. Preventive maintenance can extend the life of building components, thus sustaining buildings’ value and the significant tax dollars they represent. 
2. Help buildings function as they were intended and operate at peak efficiency, including minimizing energy consumption.  Because preventive maintenance keeps equipment functioning as designed, introduces inefficiencies in operations and energy usage. 
3. Prevent failures of building systems that would interrupt occupants’ activities and the delivery of public services. Buildings that operate trouble-free allow public employees to do their jobs and serve the public. Because preventive maintenance includes regular inspections and replacement of equipment crucial to operating a building, maintenance staff reduces the problems that might otherwise lead to breakdown in operations. 
4. Sustain a safe and healthful environment by keeping buildings and their components in good repair and structurally sound. Protecting the physical integrity of building components through preventive maintenance preserves a safe environment for employees and the public. 
5. Provide maintenance in ways that are cost-effective. Preventive maintenance can prevent minor problems from escalating into major system and equipment failures that result in costly repairs. In avoiding costs of major repairs, preventive maintenance creates efficiencies. Increasing preventive maintenance can reduce time spent reacting to crises, which is a more cost effective way to operate buildings. Deferring preventive maintenance can generate higher costs over the long term. 
2.4	 Components of maintenance
Maintenance involves a considerable amount of work which Harper (1969) as cited in (S. Afranie and E. Osei-Tutu, 1999) has been categorized into three components namely; Servicing, Rectification and Replacement. 
2.4.1 Servicing 
Servicing is essentially a clearing operation undertaken at regular intervals of varying frequency and is sometimes termed day-to-day maintenance. Daily sweeping of floors, monthly washing and cleaning of windows and regular painting for decoration and protection every four years are some examples of servicing. However, as more equipment that are sophisticated are introduced so more complicated service schedules become necessary. Servicing becomes necessary because of constant use of facilities, the effect of the weather and atmospheric conditions on the components of the building. 
2.4.2 Rectification 
Rectification work usually occurs fairly early in the life of a building; but it can also occur sometime within the life span of the building .it arises from shortcoming in design, inherent fault in or unsuitability of component, damage of goods in transit or installation and incorrect assembly.  Rectification represents a fruitful point at which to reduce the costs of maintenance, because it is available. All that is necessary at any rate in theory is to ensure that components and materials are suitable for their purpose and are correctly installed. Rectification work could be reduced by the development and use of performance specifications and codes of installation (Lee,   1987 P. 23). Rectification is the response to inherent defects in design, construction or installation stages of the building process. This provides an opportunity to “trade off” current capital expenditure against future maintenance costs.     
2.4.3 Replacement 
Replacements occur at all costs in buildings. It is inevitable because service conditions cause materials to decay at different rates. Much replacement work stems not so much from physical breakdown of the materials or element as from deterioration of the appearance (Seeley, 1987). This is because the extent of exposure of materials to the vagaries of the weather varies, and the weather in specific locations also vary whilst the capacity of elements of buildings in withstanding changes and different intensities of the weather vary. This therefore becomes necessary as a result of material decay due to these differential rates of weather conditions. Physical breakdown of materials or elements as well as deterioration appearance may necessitate replacements.    
However, this brings the problem of distinguishing between maintenance and improvement, which has not been resolved satisfactorily by many definitions. It is however, generally conceded that maintenance should include reasonable elements of improvement, for example, the replacement of worn out component with up-todate version. Where the intention of work done is to increase efficiency in the use of the building by adding facilities, which were not previous present, the work should be classify as improvement. However, it is logical therefore to extend the meaning of maintenance to cover some localized improvement (Lee, 1987).    
Maintenance can also embrace renovations, which consist of work done to restore a structure, service and equipment by a major overhaul to the original design and specification, or to improve on the original design. This may include limited additions and extensions to the original building. 

2. 5	 Concept of Building Maintenance
Building maintenance has consistently been treated as the “poor relation” of the construction industry, attracting only a tacit recognition of its importance, both  within the industry and among building owners (Barrie & Peter, 2017). This manifest itself in a general lack of understanding of both its scope and its significance by all parties to the building procurement, construction and management processes. Therefore, the backlog of repair and maintenance work required to bring the country’s building stock to a minimum acceptable level continues to grow to an unacceptable rate. Recently, the dimensions of maintenance problems have increased the interest of various professional researchers to promote an awareness of maintenance. This increasingly level of concern over the condition of the nation’s building stock has served to expose more clearly the extent of the problem. Whilst effective maintenance policies are not 
by any means the norm, the efficient utilization of scarce resources is beginning to be approached in a more informed way and the fundamental relationship of the condition of a building’s fabric to its total performance is examined more critically (Barrie & Peter, 2018).

2.6    Maintenance Management Practices 
Maintenance management is an orderly and systematic approach to planning, organizing, monitoring and evaluating maintenance activities and their costs (Technical Information Document (TID), 2020). A good maintenance management system coupled with knowledgeable and capable maintenance staff can prevent health and safety problems and environmental damage; yield longer assets life with fewer breakdowns and result in lower operating costs and higher quality of life for the occupants and users (Technical Information Document (TID), 2021). There is a lot of work required to set up a successful maintenance management system. However, once it is in place, most of the data and calculations remain the same from year to year. The appropriate work orders and schedule must be revised and the labour, equipment, material and contract costs updated for the following year. There are numerous computerized maintenance management systems available in the commercial market to assist in effectively managing the maintenance of on-reserve assets. The maintenance supervisor or manager must also monitor the work progress daily, weekly or monthly depending on the nature of the situation and the potential impact of a service breakdown to the users. The maintenance manager must not wait until the year end to review the budget, a ts it would be too late to take any corrective action if it were necessary. The supervisor should determine the cause of the variance and, where possible, develop alternative solutions or actions to reduce time and costs. Taking these steps will help improve the efficiency and effectiveness of the maintenance programme (TID, 2019).
Maintenance management practices include the following;1. Maintenance practices, such as preventive maintenance plan, work scheduled and standardization of activities – acceptable standard to which the building and its services are to be maintained.2. A formal organizational plan chart with their maintenance records.
3. Response time required and acceptable in executing maintenance works prioritization of buildings e.g. between core and auxiliary functions.
4. The life (functional) requirements of the buildings and their fittings and services.
5. Maintenance funding system.
6. Training programe and staffing
7. A method of approval of work
8. Material requisition techniques
9. Quality assurance and
10.Maintenance strategies

2.7 	Building Maintenance Department
According to Barrie and Peter (2017), maintenance departments are individuals liable for the organizing, scheduling and implementation of maintenance activities. Maintenance department in an organization is managed by a maintenance manager. This may be wholly in-house or, as is now much likely, may include independent bodies, such as consultants and contractors. In considering the maintenance management system to be used, the relationships with these bodies and the rest of the business organization must therefore be carefully taken into account. In a small firm, the functions may be undertaken by a member of staff in addition to his other duties, while in a larger firm there would be a separate group of people solely responsible for maintenance (Barrie & Peter, 2007). 

2.8     Maintenance Department and Staffing
Organization and staffing are among the most crucial issues affecting maintenance works in the maintenance department (Wireman, 2005). Some organizations maintenance departments are structured based on work backlog. A maintenance backlog is the amount of work presently identified to be carried out by the maintenance department which is measured in hours (Wireman, 2005). When calculating the backlog, it is expedient to know the hours of maintenance work required and the current work force capacity. The formula for calculating backlog is given below: Backlog = identified work (in hours) ÷ manpower capacity per week (in hours) Backlog stems from the amount of emergency or  corrective work that occurs on a weekly basis. In some institutions, emergency and corrective work makes up as much as 50% of the maintenance department’s work distribution each week (Wireman, 2005). The technicians may also have routine assignments, meetings, absenteeism, vacations, and training that may contribute to the duration of time in executing a maintenance backlog. The maintenance department is staffed based on identified, not actual work. The volume of maintenance backlog to be carried out may not be executed within the specified duration if adequate resources are not available, in terms of man-power, funds and materials. The maintenance department would fall back to a corrective approach because current staff can never accomplish the required work in a
proactive manner. It is regular practice for many companies to remove small jobs from the maintenance backlog or postponed to another time. Work should be identified and executed before it becomes critical to avoid backlog and increase in cost (Wireman, 2019). 

2.9	 Outsourcing 
Outsourcing is a process whereby an organization employs a separate company or supplier to perform a function that has previously been carried out in-house. This is often accompanied by a transfer of the works to the contractor or supplier of asses, including people and management responsibility (Barrie & Peter, 2020).

2.9.1 The objective of outsourcing for an organization 

To divest itself of non-core, peripheral functions in order to reduce costs in performing and managing what are considered low-priority operations. Associated with this is the prospect of improving efficiency through the use of specialist providers. Each organization may develop its own view as to the services it wishes to outsource, depending on its definitions of core business objectives (Barrie & Peter, 2022).

2.10	 Maintenance Budget
A maintenance budget is a cost projection based on the costs of labour, equipment, material and other item uch as contracts) required to do all work identified in the Work Schedule (TID, 2023). A maintenance budget should identify the quantum of funding a department requires to adequately address the key maintenance needs of its buildings, to ensure that they continue to support the delivery of required services, to an acceptable standard identified in the organization’s maintenance policy. Maintenance budget should be based on maintenance demand.
The distribution of funding for maintenance will be determined by factors such as organization’s policy, asset management plan, the asset in question, current condition and age profile, operational requirements and backlog maintenance. The maintenance supervisor is responsible for monitoring the actual expenditures against the budget for the year. He or she is also responsible for its yearly update using forecast labour rates, and material and service contract costs. The updated budget would be used for determining the operation and maintenance costs of the building’s physical assets. Maintenance personnel experience difficulties in determining the maintenance standard of a building because of the inadequate maintenance resources allocated from top management. Organizational and maintenance objectives are not properly understood at top management level; therefore allocation of maintenance resources is insufficient to meet maintenance needs. Building maintenance objectives has connections with core organizational objectives, and must be understood by the top management, strategic and operational level of management in order to improve the allocation of resources for maintenance needs. The personality of the maintenance manager and his dexterity come into play in giving maintenance budget its place through proper awareness to management of the importance of maintenance and its relationship with the organizations objectives; provided that the budget has bearing on the overall success of the 
management software that performs functions in support of management and tracking of maintenance activities (Lee & Scott, 2009).CMMS promotes the management of building assets from conception through completion by tracking work 
request, scheduling work orders and reporting preventive maintenance tasks in great detail. It is used for improving building maintenance operation processes in terms of cost savings in labour and material, storing of maintenance procedures as well as all warranty information by component and storing of all technical documentation or procedures by component. CMMS can detect impending problems before a failure occurs resulting in fewer failures and users complaints, achieve a higher level of planned maintenance activities that enables a more efficient use of staff resources, affecting inventory control enabling better spare parts forecasting to eliminate shortages and minimize existing inventory, maintaining optimal equipment performance that reduces downtime and results in longer equipment life.













CHAPTER THREE
RESEARCH METHODOLOGY
3.1   Research design
A research design is a systematic comprehensive and articulated plan of the investigation. A survey research design type will be adopted in this study. In other words, a procedure classification approach of the survey research design will be adopted, in the like of field surveys, questionnaire survey, interview survey and observation survey.

3.2 Population of the study
The populations used were the professionals and practitioners of building and construction in Ilorin; Builders architects, engineers and others. A well structured questionnaires and interview with the consent of the interviewers. A total of (30) Thirty questionnaires were distributed and twenty five (25) were retrieved for analysis.

3.3	 Samples and Sampling Techniques
A sample is subset of the total population. A total number of 30 professionals in built environment will be selected randomly such as Architect, Builder, Engineer, Quantity Surveyor and estate valuers.  

3.4    Method of data collection
For the purpose of this research work, the instrumentation to be used for data collection includes will questionnaire, textbooks, write up, journal and printout from the internet and all other internet website.

Primary Source: The main primary source includes the following:
Questionnaire: This serves as a reference to any project and was employed to complement personal interview. It is been used to get some disclose respondent view of the matter.
Secondary Sources: The secondary data are collected from government publication, literature, and magazine, publication of housing corporations, the state seminar papers, journals, Google search, and different websites.

3.5 	Method of data analysis
The data obtained were analyzed using content analysis and frequency tables. The maintenance practices discussed in this study were in the areas of funding, maintenance records, materials and nature of maintenance works, quality assurance, maintenance strategy, training/staffing, challenges/measures.
The results would be analyzed in percentages and figures using descriptive statistics and presented in the form of pie charts and tables. In order to generate the result, the researcher will adopt the Statistical Package for Social Sciences (SPSS) version 20.0 for the analysis. 
The Relative Importance Indices (RII) of determination of significance of factors will be adopted because Lim and Alum (1995), asserted that, to analyze data on ordinal scale (e.g Likert scale 1 – 5), the application of Relative Importance Index is also suitable. The Index is computed in Lim and Alum (1995)  as: 
Importance Index = Ʃ (1n1 + 2n2 + 3n3 + 4n4 + 5n5) 
5(n1 + n2 + n3 + n4 + n5) 

















CHAPTER FOUR
DATA ANALYSIS AND DISCUSSION
4.1 	Introduction 
Chapter four is focused on the analysis and discussion of the data that was gathered from the survey undertaken using structured questionnaires. Questionnaires were administered to a sample of size of 30. Statistical Package for Social Sciences (SPSS) and Microsoft Excel were used in the analysis of the data. The discussion on the analysis was based on the researchers‟ survey and other relevant literature employed for the study. The first section of the analysis was the demographics and this was analyzed using descriptive statistics and diagrams generated using Excel. The rest of the sections were analyzed using Relative Importance Index and Mean Score Rankings. The data presented in this section of the study was obtained from the responses of the fore mentioned respondents to the questionnaires. 
4.2 	Response Rate 
Thirty (30) questionnaires were issued in total. Twenty five (25) were retrieved from the Thirty (30). All were self-administered by hand, in all Twenty five (25) were received. The response rate through the self-administration was 90% representing more than half of the total questionnaires. 
4.3 	Presentation and Descriptive Analysis Of Data (Demographic) 
The first section deals with the profiles of respondents and the influence such attributes have on the research. The other part also details out the analysis of the specific objectives of the study in relation to the investigate the causes and remedies of defect in building
4.3.1 Respondents’ Profession
The table about is a representation of the respondents’ from whom opinion on the subject area was solicited. It shows that 44.4% of the questionnaires were filled by professional builders, 13.3% by Engineers, 20% by Architects, 11.1% by Quantity Surveyor and 22.2 % by Builders. The group of people was contacted since they are practitioners in the construction industry and have adequate knowledge on the issues being ascertained. This shows that the questionnaires were filled by professionals in the construction industry thereby ensuring the credibility and reliability of the findings.


	Professional Distribution 
Architect
Quantity surveyors
Engineers
Builders
Total
	Freq
5
6
4
10
25
	Percentage (%)
20%
11.1%
13.3
22.2%
100


Source: Research survey 2025

4.3.2	Years of Experience in Construction Industry 
Figure 4.2 shows the total number of years respondents have been working with various construction industry and as gathered experience of his/her field. From the data obtained it is shown that thirteen (6) respondents constituting 29% of the total responses have been with their institutions for five years or less. 8 (i.e. 33.3%) of the respondents have been practicing actively in their institutions from six (6) to ten (10) years whiles 8 (37.8%) have also been practicing with their institutions from 11 to 15 years. Hence the study shows the experience and viability of the responses given. They would have enough and great knowledge on the investigate the causes and remedies of defect in building in Nigeria, using Kwara state Polytechnic Primary School Ilorin as the study area..

4.3.3	Educational Qualification of Respondent 
The educational qualifications of the respondents are show in table. Bsc holder the highest respondents of 20% followed by HND and PGD (18%) followed by BTech & M. Tech (16%) and lastly PHD (13%) respondent as shown above had adequate educational qualification required in the construction industry.








Table 4.4 Educational Qualifications of Respondent
	SN
1
2
3
4
5
6
	Qualifications
HND  
B.TECH                                 
PGD   
M.TECH   
BSC
PHD
Total
	No. of Respondent
4
3
6
3
7
2
25
	Percentage (%)
18%
16%
19%
15%
20%
13%
100


Data Field Survey 2025

4.3.4	Classification of Respondent Organization  
Based on the purpose and scope of the study, the researcher provided four positions out of several which were relevant to the Construction Industry. Respondents were to select amongst these area of specialization they belong to. The three areas provided were; Contracting, Consultant, Property Valuer and Real Estate Management. Majority of the respondents work under real estate management (33.3%). From the figure below this item (contractors) scored a percentage of 22.2%. Ten (10) of the respondents (22%) were into consultancy and while the rest of the respondents (22.2%) engages property valuing as their area of specialization.













4.3.3 Identify the underlying principal causes of poor maintenance of public buildings;
	
Identify the underlying principal causes of poor maintenance of public buildings;
Inadequate funding and budget allocation
Lack of prioritization and planning 
Insufficient skilled personnel and training 
Lack of accountability and oversight 
Inadequate maintenance technology 
	
Rating
	

Total

45
45
45
45445
	

∑W  

195
193
192
191
190
	

Mean

4.33
4.29
4.26
4.24
4.22
	

RII

0.85
0.84
0.84
0.83
0.83
	

Rank

1st
2nd
3rd
4th
5th

	
	5

23
18
19
19
16
	4

14
21
19
19
22
	3

6
5
6
6
6
	2

3
2
2
2
2
	1

0
0
0
0
0        
	
	
	
	
	


Data Survey field 2025
The following identify the underlying principal causes of poor maintenance of public buildings;
i. Inadequate funding and budget allocation
ii. Lack of prioritization and planning
iii. Insufficient skilled personnel and training
iv. Lack of accountability and oversight
v. Inadequate maintenance technology 

4.3.3.1 Comments/Discussion 
Inadequate funding and budget allocation was ranked by the respondents as the most underlying principal causes of poor maintenance of public buildings with an RII value of 0.849. 








4.3.4	Suggestions and recommendations towards the adoption of effective maintenance policy and innovations that would address the building maintenance problem in public institutions;
	
Suggestion and recommendation


Develop a comprehensive maintenance policy and plan
Increase funding and budget allocation for maintenance 

Implement a computerized maintenance management system 

Conduct regular training and capacity building for maintenance staff 

Use energy efficient and sustainable building materials 

Conduct regular audits and assessment to ensure compliance  
	
Rating
	

Total

40

40

40

40

40

40

40
	

∑W  

158

154

150

148

140

135

130


	

Mean

15.8

15.4

15.0

14.8

14.0

13.5

13.0


	

RII

0.78

0.75

0.74

0.72

0.68

0.65

0.62


	

Rank

1st

2nd

3rd

4th

5th

6th

7th

	
	5

1

2

0

3

2

2

2


	4

2

9

8

10

4

8

4


	3

11

8

5

4

5

4

5


	2

11

12

10

12

10

12

10


	1

16

15

15

15

16

15

15


	
	
	
	
	


Data Survey Field 2025
Results of suggestions and recommendations towards the adoption of effective maintenance policy in public building was presented in this section. Develop a comprehensive maintenance policy and plan with index of 0.79 was ranked first (1st), Increase funding and budget allocation for maintenance with relative index of 0.78 was ranked second (2nd ), Implement a computerized maintenance management system with relative index of 0.75 was ranked third (3rd ) while Conduct regular training and capacity building for maintenance staff with 0.74 index was ranked fourth(4th ). Use energy efficient and sustainable building materials was the most subscribed factor, Conduct regular audits and assessment to ensure compliance.
CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATONS
5.1	 Summary
This study highlights the importance of addressing the root causes of defects in public school buildings to ensure safe, healthy, and supportive learning environments for students. By implementing effective remedies and maintenance strategies, schools can reduce the incidence of defects, minimize costs, and promote better educational outcomes. This study investigated the causes and remedies of defects in public school buildings, with a focus on identifying and addressing the underlying factors contributing to building defects. The key findings are:
Causes of Defects:
 Poor construction materials and workmanship, Inadequate maintenance and repair, Design flaws and structural weaknesses, Lack of funding and resources, Insufficient quality control and monitoring
Remedies for Defects:
Regular maintenance and inspection schedules, Use of high-quality construction materials and workmanship, Implementation of effective quality control measures, Provision of adequate funding and resources, Engagement of stakeholders in maintenance and repair efforts, Adoption of sustainable and durable building practices

5.2 Conclusion
In conclusion, this study has investigated the causes and remedies of defects in public school buildings, with a focus on identifying and addressing the underlying factors contributing to building defects. The findings reveal that defects in public school buildings are a result of a combination of factors, including poor construction materials and workmanship, inadequate maintenance and repair, design flaws, lack of funding, and insufficient quality control. The study has also identified effective remedies to address these defects, including regular maintenance and inspection schedules, use of high-quality construction materials, implementation of effective quality control measures, provision of adequate funding, and engagement of stakeholders in maintenance and repair efforts.
The study's findings have significant implications for policymakers, school administrators, and stakeholders involved in the construction and maintenance of public-school buildings. By addressing the root causes of defects and implementing effective remedies, schools can:
- Ensure safe and healthy learning environments for students
- Reduce maintenance costs and extend the lifespan of buildings
- Improve educational outcomes and student performance
- Enhance the overall quality of education
This study contributes to the existing body of knowledge on building maintenance and defect management, highlighting the importance of proactive and sustainable approaches to ensuring the integrity and functionality of public-school buildings.

5.3 Recommendations
Based on the findings of this study, the following recommendations are made to address the causes and remedies of defects in public school buildings:
1. Regular Maintenance: Establish a regular maintenance schedule to identify and address potential defects before they become major issues.
2. Quality Control: Implement effective quality control measures during construction and renovation projects to ensure high-quality materials and workmanship.
3. Adequate Funding: Provide sufficient funding for maintenance, repair, and renovation projects to address defects and prevent further deterioration.
4. Stakeholder Engagement: Engage teachers, students, parents, and community members in maintenance and repair efforts to promote ownership and sustainability.
5. Training and Capacity Building: Provide training and capacity-building programs for maintenance staff to enhance their skills and knowledge.
6. Design and Construction Standards: Develop and enforce design and construction standards to ensure buildings are designed and constructed with durability and sustainability in mind.
7. Inspection and Monitoring: Conduct regular inspections and monitoring to identify potential defects and address them promptly.
8. Community Involvement: Encourage community involvement in maintenance and repair efforts to promote a sense of ownership and responsibility.
9. Record Keeping: Maintain accurate records of maintenance, repair, and renovation activities to track progress and identify areas for improvement.
10. Policy Review: Review and update policies and regulations governing public school building maintenance and construction to ensure they are effective and relevant.
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APPENDIX I
AN EXAMINATION OF BUILDING MAINTENANCE IN TERTIARY INSTITUTION IN NIGERIA (A CASE STUDY OF KWARA STATE POLYTECHNIC ILORIN)
QUESTIONNAIRE SURVEY
Kwara State Polytechnic,
Institute of Environmental studies
P.M.B 1036, 
Ilorin, 
Kwara State.
July, 2025

Dear Sir/ma,
REQUEST FOR RESEARCH ASSISTANCE
I am a final year student of the above named institution presently carrying out a research titled “AN EXAMINATION OF BUILDING MAINTENANCE IN TERTIARY INSTITUTION IN NIGERIA (A CASE STUDY OF KWARA STATE POLYTECHNIC ILORIN) as the case study, This questionnaire is therefore intended to solicit information, so that the objective of the research can be achieved, the result of this research would help as a guide towards improving the quality of  institutional buildings and environment of the institution.
Please be assured that all collected information be treated confidentially and used for the purpose of the academic exercise.

Thank You,

……………......................
                             			  Adebayo Samiat Omowumi					  HND/23/BLD/FT/0062								


APPENDIX II
QUESTIONNAIRE 
All information provided will be treated confidential and used for academic exercise. 
Please Tick [√] the appropriate option. Thank you for your co-operation 
SECTION A (BACKGROUND INFORMATION)
1. Sex:     Male (     )    Female (     )
2. Age:   Below 30 years (     ) 30- 35 years (     ) 35- 40 years (     ) 40 years and above (     )
3. Educational background: SSCE/O Level (     ) ND/NCE (     ), HND/BSC (     ), MBA/MSC and above (     )
4. What is your area of profession? (a) Architect (     ), (b) Builder (     ), (c) Estate Surveyor
 (     ) (d) Land Surveyor (     ), (e) Quantity Surveyor (     ), (f) Engineer (     ), (g) other (    )
5. What is profession qualification?
(a) Nigeria Institute of Architect (NIA) (     ), 
(b) Nigeria Institute of Builders (NIOB) (     ), 
(c) Nigeria Institute of Quantity Surveyors (NIQS) (     ) 
(d) Nigeria Society of Engineer (NSE) (     ), 
(e) Nigeria Institute of Estate Surveyor and Valuer (NIESV) (     ), 
(f) Non professional qualify (     ), 
(g) No Reponse (    )
6. What type of organization do you run for building practice? Professional of respondent: 
(a) Contracting (     ), (b) Consulting (     ), (c) Government (     ) (d) No response (     )











SECTION B	
Please Tick [√] the extent in which you believe that the following Identifying the underlying principal causes of poor maintenance of public buildings
	
	Variables
	
Very low
	
Low
	
Average
	
High
	
Very high

	A
	Inadequate funding and budget allocation
	
	
	
	
	

	B
	Lack of prioritization and planning 
	
	
	
	
	

	C
	Insufficient skilled personnel and training 
	
	
	
	
	

	D
	Lack of accountability and oversight 
	
	
	
	
	

	E
	Inadequate maintenance technology 
	
	
	
	
	



Please Tick [√] the extent in which you believe that the following are effective maintenance policy and innovations that would address the building maintenance problem in public institutions;
	
	
Factors
	
Very low
	
Low
	
Average
	
High
	
Very high

	A
	Develop a comprehensive maintenance policy and plan
	
	
	
	
	

	B
	Increase funding and budget allocation for maintenance 
	
	
	
	
	

	C
	Implement a computerized maintenance management system
	
	
	
	
	

	D
	Conduct regular training and capacity building for maintenance staff
	
	
	
	
	

	E
	Use energy efficient and sustainable building materials
	
	
	
	
	

	F
	Conduct regular audits and assessment to ensure compliance  
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