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Abstracts 

Scarcity of skilled labour to man effectively and maintain buildings to the satisfaction of clients and 

the end users is posing a lot of concerns to all the relevant professionals in the built environment. If 

training of artisans will improve the knowledge and the skills of the building site operatives and 

make maintainability of our built environment efficient and effective,then. let's it be. As the 

programme will generate revenue for the host Institution, it will also improve the skills and 

knowledge of the artisans in the building industry , contribute to the growth of the building industry, 

and boost the capacity of the host institution reputations. The researcher used mixed methods. The 

first phase was by conducting semi-structured interviews, followed by a survey to validate the results 

of the interviews. It is recommended that, large and complex projects be executed via outsourcing, 

while small and simple maintenance projects be handled by in-house technical staff,each works and 

services department to adopt and adapt planned preventive maintenance method,and create a 

quality control unit to improve the quality of the assets. 

 

Keywords: Artisans, building industry,labour, knowledge, and  skills.  

 

Introduction 

A building is an enclosure surrounded by walls which can be bricks or blocks or concrete or wood 

or metals or glass and others, which are termed super structural elements. Others which are 

called sub-structural elements include, blinding,foundation concrete,footings,hard-core,and site 

concrete. At the top, a building is covered by a roof (Olowoake, 2006). In addition, a building 

serves as an haven for the ownerand his or her belongings.  

Skills can be defined as something you learn to do, by having special knowledge or training to do 

a particular thing very well (Longman, 2008).  

Assets Management ISO (2004) assets management “as managing a asset to maximise profit or 

returns on investment to give value for money expended.” The author explains further that 

frequency of maintenance works on a building or an asset depends on many factors, such as 

quality of materials used, quality of workmanship, frequency of use, nature of use, the age of the 

assets, ecological factors, nature of activities within and around the assets- for example activities 

that can cause vibrations to occur, such as mining, heavy traffic –vehicle train and air craft 

movements. Furthermore assets Management has been defined by the U.S. Federal Highway 

Administration as a systematic process of maintaining, upgrading, and operating physical assets 

in a cost-effective manner. In addition, the federation of Canadian Municipalities and the Canadian 

National Research Council define assets management as a discipline through which a series of 
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questions are asked and answered: What do we own? What condition is it in? What is it worth? 

What do we need to do with it? When do we need to do it? How much money do we need? And 

how can we pay for it?  

 

Paper Objectives: 

• To highlight skills required of practising maintenance personnel in the built environment 

in Nigeria 

• To Propose modalities for adequate and regular training for built environment 

maintenance personnel in Nigeria 

 

Literature:  

SKILLS REQUIREMENTS FOR MAINTENANCE EXPERTS-Whoever wanted to be an expert in 

Maintenane Management in Nigeria, needs to be versatile in the use of the following Maintenance 

Control Toolkits, such as: 

 

Maintenance Schedule 

Olowoake (2006) asserts that maintenance schedule is a comprehensive list of works to be done 

to each item and at what intervals it must be done. Bamisile (2004) explains that, it is detailed 

information about works to be done at specific periods. 

 

Maintenance Planning 

Maintenance planning helps in establishing in advance the works to be done, the methods, tools, 

calibre of labour required and the timing necessary (Chika, 2008; and Olowoake, 2006). 

 

Maintenance Programme 

Maintenance programme is a design to establish when each element shall receive the specified 

attention throughout the planning period, preferably by the planning department in collaboration 

with the maintenance department (Bamisile, 2004; and Olowoake, 2006). 

 

Maintenance Records 

Maintenance records are records of all maintenance works carried out It is explained further that, 

these records are needed when budgeting in maintenance, preparation of maintenance schedules, 

design, costs of labour and materials (Chika, 2008; David, 1999; and Olowoake, 2006). 

 

Maintenance Profile 

Maintenance profile is a short description or biography of the types of maintenance works carried 

out on a particular plant or building elements in the past, and the periods of such maintenance 

(Taiwo, 2010; Olowoake, 2006; and Oyewande, 1992). 

 

The Asset Register 

The asset register is used to establish what needs to be maintained, and also determines the type 

and the amount of the equipment to which it relates It is explained further that, a card is created 

for each element making up a building in order to identifying which of the elements it refers, given 

such constructional and technical details and other information, such as drawings and 

manufacturer’s handbooks (Iwarere and Lawal, 2011; and Olowoake, 2006). 
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The History Records 

The history records are provided on the history of each building for the purpose of recording and 

analysing results achieved on facility register, maintenance schedule, job specification and the 

programme in order to improve on these procedures. It is explained further that, there should be 

summarised details of adjustments made, failures and the action taken to rectify them, it is the 

memory of any planned maintenance scheme (Akinpelu, 2002; David, 1999; and Olowoake, 

2006). 

 

Job Specification 

According to (Bamisile, 2004; and Olowoake, 2006) master job specifications are used in detailing 

the various periodical operations required by individual element each operation on each element 

is detailed. 

 

Codes of Practice 

Codes of practice are issued by the British Standard Institution, and they cover workmanship 

requirements and methods of carrying out various classes of works It is explained further that, 

they are valuable when used in drafting specifications for building maintenance and alteration 

works Each professional body has codes for their members (Bamisile, 2004; and Olowoake, 2006)  

 

Factors Determining the Failure Rate and Standards of Building Elements 

(Bamisile, 2004; and Olowoake, 2006) assert that, factors determining the failure rates of building 

elements are: design errors, poor workmanship, low quality materials and components, 

inadequate site supervision, and poor finishing. They explain further that, standard of any 

building, be it new or old is determined by the following factors, such as: types of foundation, 

construction methodology, level of site management or supervision, level of workmanship, and 

design factor. 

 

SKILLS REQUIREMENTS FOR MAINTENANCE EXPERTS 

According to (Jack and Samuel, 2006; and Olowoake, 2006) maintenance can be classified in order 

to carry out maintenance works out effectively and efficiently, such as: 

 

Fixed Time Maintenance 

They assert that, fixed time maintenance sets to determine the maintenance time which optimizes 

the costs of fixed time and costs of failures, replacement and repairs. It is explained further that, 

the cost of collation, time for collation and the necessary statistical information to determine the 

maintenance time or period must be considered. It is used for minor repairs. 

 

Conditioned Based Maintenance 

Conditioned based maintenance is the actual present conditions of the elements of a building 

been affected by defects, and determine the form and frequencies of maintenance works done by 

monitoring the conditions and performance of the buildings It is explained further that, the 

essential pre-requisite is that, deterioration can be recorded by monitoring one or more elements 

of the building It is expensive to run in terms of time and instrumentation (Jack and Samuel, 2006; 

and Olowoake, 2006). 
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Design out Maintenance 

Design out maintenance minimizes the frequency and the effect of building failures by eliminating 

the actual causes of failure and the remedies It is explained further that, failures may be due to: 

design errors, poor workmanship, use of inferior building materials and components It is 

concluded that adequate monitoring and evaluation will enable the identification of such areas 

(Jack and Samuel, 2006; Iwarere and Lawal, 2011; and Olowoake, 2006). 

 

Opportunity Maintenance 

Opportunity maintenance is used to describe maintenance actions that are carried out during 

planned maintenance or after failure or during fixed time or condition based repairs. It is 

explained further that, opportunity maintenance concerns with elements rather than the cause of 

the maintenance work or repair (David, 1999; Olowoake, 2006; and Oyewande, 1992). 

 

Operate to Failure 

This is a maintenance strategy that involves normal adjustment or repairs that are carried out, 

but no other pre-determined action is taken to prevent failure (Iwarere and Lawal, 2011; and 

Olowoake, 2006). 

 

Maintenance Feedback 

Maintenance feedback is an essential part of any maintenance administration, and can be injected 

into the system in the following two ways, such as: directly to the design team, especially 

information on faulty design, bad workmanship, and the use of inferior materials and components 

leading to failures, by discussing generally with the maintenance team, and solutions to 

maintenance problems could be documented and passed on to all appropriate personnel. The 

following are the stages involved in carrying out maintenance scheme: management organisation 

of resources, work execution, appraisal of results, corrective action through feedback to design, 

and management teams (Akinpelu, 2002; Iwarere and Lawal, 2011; and Olowoake, 2006). 

 

Maintenance Policy 

Building maintenance management is as important as enhancing the business objectives of an 

organisation, and help in achieving users’ satisfaction Therefore, an organisation should evolve a 

building maintenance policy that will allow the strategy to be followed and value for money 

achieved. The building maintenance policy is a clear statement of the objectives and methods to 

be employed in keeping buildings fit for use and in preserving their asset value (RICS, 2009) This 

report explains further that, the policy should define the framework on which all building 

maintenance and management operations are based and state the life expectancy, or required life 

expectancy of the asset. However, emphasis should be based on these variables such as: technical 

standards, civil and statutory legal considerations,(especially, health and safety issues), 

budgetary control in relations with the users of the buildings, and the control and implementation 

of maintenance and servicing operations. In addition, RICS report (2009) states that, the adverse 

effects of a lack of maintenance such as: increase in the potential cost of damage to maintenance 

information systems, contents, and finally a reduction in company’s image The body describes 

the benefits derived from occupying and maintaining a building as providing a sizeable impact on 

the welfare and an increased level of productivity of its users. RICS report (2009) asserts that, 

maintenance policy should harness the organisation’s wider mission statement, corporate 



 

SSAAR (JBER); Journal of                     December, 2022 

Biodiversity and Environmental Research 

 

239 | P a g e  

 

Editions 

strategy and management policies that control building management. This body maintains that, 

management in an organisation should be part of the overall maintenance strategy, maintenance 

requirements together with the facilities manager in order to set up the appropriate levels of 

funding needed to achieve maintenance policy objectives. 

Also, top management should be educated as to the adverse effects of underfunding, instead, 

funds must be set aside for unplanned maintenance which may occur at a later date, and may cost 

more to implement than planned maintenance. RICS (2009) lists the disadvantages of a lack of 

maintenance policy as follows: lack of focus in maintaining the organisation’s assets, lack of 

specification and funding which might show as efforts misplaced absence of clear direction, 

neglect and waste of resources. All the above listed in turn may result in undue disruption to 

building users, create health and safety hazards, and cause asset depreciation and poor value for 

money spent. From the submission above, there is doubt that, building maintenance policies serve 

as significant pre-requisites for well-managed and cost effective building maintenance 

procurement. 

In addition, RICS (2009) asserts that, “maintenance policies are formal documents that set out 

parameters, guidelines and methods in some details. In addition, the report recommends the 

following as the proposed policy statement for corporate organisations, especially for Works and 

Services Department. 

 

The Policy Statement 

The maintenance policy in relation to the corporate strategy, and the overall management policy-

which demands considerations for the general nature of the organisation core business and 

premises management issues that connect making decisions on building maintenance includes 

issues relating to expansion, rationalisation and relocation needs to be considered, the cost and 

suitability of the building stock itself has an impact on business policy issues. This body prescribes 

three essential issues that must be considered in formulating maintenance policy, such as: 

The user needs and use pattern of the buildings-this accounts for organisations to have many 

buildings on many sites spread over large geographical areas Then, the tasks are to identify 

primary needs (like core business), the occupancy types (like tenants, employees, customers or 

public), and the occupancy times and volumes (like opening hours, shut down periods or any 

special operations), the suitability of the buildings for their intended use –the issues here relate 

to the adequacy of existing buildings in terms of location, size, layout and facilities for both 

present and future expansion as the need may arise It considers further, making the situations 

suitable at acceptable time and cost constraints It argues that, if, the existing buildings are not 

adequate, an option of possible disposal and the acquisition of new premises can be considered. 

In addition, the legal framework of occupancy-In the United Kingdom, there are new legislations 

that influence the way an organisation shoulders its responsibilities at a corporate level, namely, 

the introduction of the Corporate Manslaughter and corporate Homicide Act 2007 (implemented 

on 6 April 2008), and Health and safety (offences) Act 2008 (received Royal Assent on 16 October 

2008).Other main statutory legal considerations are: (a) Town and Country planning legislation, 

(b) building regulations (any change in thermal or acoustic properties, weight or structural 

integrity may require approval), (c) Fire safety legislation (2005), this is to ensure that at all times 

reduction in the risk from fire and where it occurs to ensure that occupants can safely escape. 

Regulatory Reform (Fire Safety) order 2005, the order places fire safety responsibility on any 

person who exercises some level of control in a premises and requires them to: carry out or 
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nominate someone to undertake fire risk assessment by identifying risks and hazards, consider 

who may be especially at risk, eliminate or reduce the risk from fires as much as possible and 

provide general fire precautions to deal with any residual risk, establish a plan to deal with any 

emergency and document findings, take necessary measures to ensure fire safety where 

flammable or explosive materials are used or stored. 

 

TRAINING OF ARTISANS AND TECHNICIANS TO ACQUIRE MAINTENANCE SKILLS  

The following are identified as the potential Organisations requiring MAINTENANCE SKILLS 

acquisition for their employees: 

• Federal and State Ministries, agencies, and Parastatals 

• Local Government Authorities and Local Council Development Authorities 

• Small and Medium Scale Construction firms 

• Banks or Finance houses 

• Individual and Corporate bodies 

 

Entry and Admission Requirements for Prospective Trainees: 

Two categories of trainers and sets are required as prospective candidates: 

CATEGORY A: This is for those that will be trained in the skill acquisition andwould be awarded 

Certificate, Trade Test III, and after successful completion of the programme: 

(a) Primary School Leaving Certificate or JSS Certificate 

(b) At least Twelve (12) months apprenticeship in a particular trade 

CATEGORY B: This is for the holders of degree in any field and aspiring to master trades in the 

building contruction industry. Successful trainees under this category can be awarded the host 

Institution Certificate and Trade Test I at the end of the programme. 

(a) SSCE, Diploma, Certificate and Degree in any field of study with interest in knowledge andskill 

acquisition in any of the building construction trades. 

(b) Fees: Successful applicants are expected to pay the following such as : Tuition fees and other 

fees per  session. 

(c) THE HOST DEPARTMENT OF BUILDING TECHNOLOGY REQUIREMENTS: 

The following are identified as the needsof the Department hosting the programme: 

(i) Training materials and teaching aids (Visual and Audio) 

(ii) Experienced Training Instructors in the respective trades 

(iii) Improved workshop equipment and facilities 

(iv) Mode of Execution 

(a) Trainees under category A will pay  and register for Trade Test III and II examinations when 

available 

(b) Trainees under category B will pay and register for Trade Test I and City and Guilds 

(intermediate) examinations when available 

 

Literature On Maintenance Management Variables  

Use of Maintenance Strategies 

Iwarere and Lawal (2011) assert that, formulating a strategy in an organisation is a function of 

considering the core business of that organisation. Stable organisations like Higher Education 

Institutions require long-term strategies (between five and ten years), while volatile 

organisations such as electronics and telecommunications business need short-term strategies. 
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Other organisations that are partially stable may adopt medium-term strategy. However, for 

organisation works and services departmentss, maintenance strategies must be such that meet 

various demands, and at the same time deliver a value- for- money service, time-scales delivered, 

and consider the following (RICS,2009): What services should be outsourced, and how long 

should contracts be?, Should maintenance specifications be input or output based, and what level 

of performance is required?, What balance should be struck between planned preventive, 

condition-based, and corrective (reactive) maintenance?, How far ahead should we project our 

life cycle replacements programme?. Only upon providing answers to these questions after 

setting a strategy that a policy for implementation can be put in place. 

However, this researcher differs in position from the RICS report (2009) saying  that, Higher 

Education Institutions are stable organisations requiring long term strategies (between five and 

ten years).But, for the fact that students yearly enrolment dwindles suggest that, yearly revenue 

being realised via payment of tuition and other fees by the students will also decrease, thereby 

making Higher Education Institutions partially stable organisations that will adopt and use 

medium-term strategies-between nine and twelve months (RICS,2009).This position is 

applicable in a situation where HEIs have increased responsibilities, and need to expand revenue 

base to cope-be it federal or state owned. 

 

Maintenance Performance Measurements 

Iwarere and Lawal (2011) assert that, maintenance performance can be measured thus: 

Craft-hours utilization (cu) = Total craft –hours worked or Total craft-hours clocked. 

Workdone turnover (wt) =No of jobs completed/ Total number of jobs handled. 

Downtime due to Maintenance=Total downtime for service or Total shift hours worked. 

Cost of spare-parts and supplies = Total cost of supplies and spare-parts or Total maintenance 

expenditure. Cost reduction effort = Routine service workload or cost of maintenance hours. 

As explained above by Iwarere and Lawal (2011), it is true that maintenance efforts are functions 

of actual works achieved in comparison with expected work set to achieve. Alternatively, 

preference should be given to measuring maintenance performance in terms of cost saving, 

project delivery to time (scheduled time) without compromising quality (considering the 

material inputs, level of workmanship employed and actual work done -output) to expected work 

to be done. 

 

Contributions of other Departments to the Success of the Maintenance Departments in an 

Organisation 

RICS report (2009) recommends that, the following departments in an organisation must work 

to support the activities of the maintenance department, such departments include: 

• Purchasing Department 

This department handles issuance and inspection performance and technical quality 

specifications, helping and settling equipment guarantee problems, obtaining the 

technical records adapted to the organisation’s maintenance policy, especially for 

maintenance and operational documents, economic link between depreciation and 

maintenance, economic revision of the equipment, and repair or replacement decision, 

interpreting the economic viability of plants or equipment and deciding when to be 

replaced. 
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• Human Resources Department 

It is the responsibility of the personnel department to evaluate employees for 

qualification level, career evolution, post transfers, promotions, discipline, and 

retirement, hiring, and training. This is done to determine work structure or the 

organisation organ gram. 

• Security Department 

Personnel and equipment security involving an efficient work organisation, work post 

planning and integrated prevention. 

• Spare and Supply Management Department 

An organisation must have a spare and supply management department (stores) as part 

of good maintenance strategy by having good record keeping and effective supplies 

management policy. In addition, the department functions to give basic information 

about the time purchase, condition and life cycle of all the plants or equipment and so on, 

by way of proper decision and actions since maintenance schedules recommended by 

manufacturers are often inadequate for our public utilities into considering the socio-

economic factors As essential part of maintenance strategy, maintenance department 

cannot succeed, unless it is backed up with effective spares providing policies (Iwarere 

and Lawal, 2011). In addition, the writers argue that, the decision on which system to 

adopt should be made as part of a broader evaluation of information systems within the 

assets maintenance management function. They conclude that, an asset maintenance 

performance score sheet should be provided regularly for use by the works and 

maintenance department so as to arrive at an agreed rating for each element of an asset 

They also conclude that, the level of detail in the table on the score sheet must be 

commensurate with the size and complexity of the repair and replacement They finally 

advise that, the golden rule in executing a planned preventive maintenance (PPM) is to 

concentrate on key performance indicators that can be determined and analysed cost-

effectively. Iwarere and Lawal (2011) define preventive maintenance as planned repair 

and replacement activities being carried out on facilities to prevent breakdowns and 

failures. Furthermore, they explain further that, such activities are carried out on assets 

while they are still capable of functioning in a satisfactory manner for some time. In 

addition, these authors agree that, preventive maintenance is the option: If the rate of 

failure of asset increase rapidly the cost of repairs and replacements are less, and 

facilities failures are likely to disrupt the continuous functionality or affect users’ 

satisfaction Iwarere and Lawal (2011) assert that, preventive maintenance assists to 

preserve and sustain assets for longer periods, and the incurred costs are: costs of repairs 

or replacements, and labour and machinery downtime. Therefore, they conclude that, 

preventive maintenance has the following benefits, such as: prolong the life cycle of 

assets, increase in the terminal salvage of an organization’s assets, and increase in users’ 

satisfaction, and the safety of all the elements of the building. However, the positions of 

these authors on the adoption and use of planned preventive maintenance method are 

upheld. There is the need to back up the use with maintenance control toolkit as earlier 

explained. 

• Corrective (Breakdown) Maintenance 

The adoption and use of corrective maintenance ensures adequate utilization and 

development of the maintenance staff (Iwarere and Lawal, 2011).In addition, they assert 
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that, maintenance personnel should be supplied with diagnostic equipment and 

manufacturer’s handbooks for all installations. 

• Value Driven Maintenance 

Valen et al., (2011) define value driven maintenance as the type that contributes to 

developing the building in a lifelong perspective. However, these authors argue that, it is 

more sustainable in the long run and will add value to the building owner as well as the 

users It is true as posited by the authors that Planned Preventive Maintenance concerns 

itself with the lifelong of the building. However, to achieve this, there must be 

maintenance budget derived from the reconnaissance survey of the asset with cash 

backing In addition, there must be preparation and use of necessary maintenance control 

toolkit, such as, maintenance programme, maintenance schedule, facility register, and 

jobs specifications and history records of the assets. 

• Rework in Projects 

Palaneeswaran et al., (2014) assert that rework is an endemic problem in construction 

projects and has been identified as being a significant factor contributing to increased 

cost and schedule overruns. It is necessary to obtain knowledge about the underlying 

nature of rework so that appropriate prevention mechanisms can be put in place. In 

addition, rework is the unnecessary effort of re-doing a process or activity that was 

incorrectly implemented the first time (Love, 2002). The primary sources of rework that 

have been identified are design changes, errors, and omissions which have been found to 

account for as much as seventy-nine per cent of the total rework costs experienced in a 

project (Burati et al., 1992; Love and Li, 2000). Furthermore, an array of rework causes 

have been identified and these include poor contract documentation, ineffective 

application of quality management, poor briefing, ineffective pre-contract planning, use 

of inexperienced design personnel (Love et al., 2005a, b, 2007).The costs of rework have 

also been found to vary between projects, for example, from six per cent (Josephson et 

al., 2002; Love, 2002) to as much as 25 per cent of contract value (Barber et al., 2000).The 

consequences of rework activities can lead to a reduction in staff morale, increased 

stress, increased workload, reduction in profit, contractual claims, and disputes (Alwi et 

al., 2002; Palaneeswaran et al., 2006; Love et al., 2007) However, it is important to use 

appropriate procurement strategies, maintenance method, and ensure quality control of 

projects in order to avoid re-do activities. 

• Strategic Approach to Breakdown  

Maintenance as a system plays a key role in reducing cost, minimizing equipment 

downtime, improving quality, increasing productivity, providing reliable equipment and, 

as a result, achieving the organizational goals and objectives (Bashiri, 2011). In addition, 

Plant and equipment perform to their optimum level if they are maintained properly. 

Cost reduction in the maintenance process can add further improvements to the 

enterprise profit, while accurate and fool proof maintenance action can sustain 

continuous and reliable operation of the equipment. The inter dependent activities in 

construction industry requires the continuous working of all the assets at all times 

without interruption for the better progress of the projects, enhanced productivity and 

desired profits (Geert. W. L., 2002). 
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• Planning Maintenance Work 

RICS report (2009) asserts that, maintenance works need to be planned in terms of time 

the report agrees that, some aspects of building maintenance works have higher 

priorities than others, but, matters like health and safety may require immediate actions 

in order to avoid criminal prosecution. In addition, this report also explains that, many 

items like moving parts (such as plants, machinery and equipment) require routine 

regular servicing to ensure optimum efficiency of operation. However, the report 

concludes that, maintenance resulting from the unexpected, for instance, storm damage, 

vandalism and others need to be accounted for as well. Furthermore, RICS report (2009) 

asserts that, the usual planning cycle for a preventive maintenance programme is five 

years, it may extend from one to twenty years or even longer under certain 

circumstances, and make maintenance cost plans to extend upwards of thirty years for 

private finance initiatives or public private partnership projects. The report above 

considers Higher Education Institutions as stable organisations that require long term 

strategies-forgetting that, they are partially stable organisations that require medium-

term strategies to cope with fluctuations characterising yearly students’ enrolment 

(source of revenue generation). 

 

Basic Principles of Planned Preventive Maintenance System 

The basic principles of planned preventive maintenance system are: building or asset to be 

maintained, the form, method and details of how each item is to be maintained, the tools, 

replacement of worn-out parts of elements, tradesmen and time that will be required to carry out 

the maintenance works, the frequency at which the maintenance operations must be carried out, 

the method of administering the system, and the method of analysing the results. However, this 

author does not consider the use of maintenance control toolkit together with the adoption and 

use of planned preventive maintenance method (Akinpelu, 2002; Brian and Brook, 2009; Chika, 

2008; Iwarere and Lawal, 2011; and Olowoake, 2006). 

 

Planned Preventive Maintenance 

Brian and Brook (2009) describe planned preventive maintenance (PPM) as a scheduled of 

actions aimed at avoiding breakdowns and failures. The objectives of a PPM are to avert failure 

of equipment, elemental parts of buildings, components in service, and to improve reliability by 

replacing worn parts They stress further that, the tasks include inspections, equipment checks, 

diagnostics, adjustments and overhauls at specified intervals It is also asserted that key 

maintenance personnel should record wear and other forms of deterioration, which determine 

when to replace or repair worn parts in order to avoid failure. In addition, they explain further 

that, such services go far to cover the buildings fabric, finishes and furnishing. To add more, Brian 

and Brook (2009) explain further that, all activities are scheduled for accomplishment in the 

following ways: by keeping a diary or calendar entry, a dedicated planning and scheduling system 

that can be used with or without a supporting database Kym (2014) asserts that, the role of assets 

management is ensuring the usability, reliability, and safety of the asset being managed. To 

achieve this management must use a system to control the maintenance function. Therefore, Kym 

(2014) recommends the use of the following maintenance functions depending on the situations on 

ground: Total Production Maintenance (TPM); Conditions-Based Maintenance (CBM); Reliability 

Centred Maintenance (RCM); and Condition Monitoring (CM). However, all the four models are 



 

SSAAR (JBER); Journal of                     December, 2022 

Biodiversity and Environmental Research 

 

245 | P a g e  

 

Editions 

combined in the Planned Preventive Maintenance Management (PPMM).In support of the writer, use 

of in-appropriate maintenance method management is not cost effective In addition, the adoption 

and use of Planned Preventive Maintenance Method may not be cost effective either without the use 

all relevant and all necessary maintenance control toolkit, such as: maintenance programme, 

maintenance schedule, maintenance planning, history record, facilities register, and others backed 

up by appropriate budgeting system, procurement strategies, and effective quality control system. 

 

Research Methodology 

The researcher used mixed method, the first phase comprised of semi-structured interviews 

conducted for technical personnel of built environments works and services of maintenance 

Organisations in nigeria. The second phase was a survey of some technical officers of different built 

environments works and services departments of different Organisations to validate the results of 

the interviews. The third phase was the validation of the developed Maintenance Framework for the 

use of the Practising Maintenance experts. 

 

Findings and Discussions on Variables used  

Procurement Strategy 

Use of Outsourcing involves contracting out of either capital projects or maintenance projects to 
qualified and competent contractors to execute. However, it is necessary to determine the type 
and nature of projects to be outsourced. In general, for the works and services departments of an 
Organisation in Nigeria, large and complex projects could be outsource, because of the 
complexities and the largeness of the projects. In addition, the departments could also outsource 
the project designs to qualified, experienced, and competent consulting firms to achieve quality. 
As it is the practice, the consulting firms, especially well seasoned professionals among the 
personnel could be part of the project monitoring, control, supervision, and evaluation team( 
establishment of a control unit within a works and services department). Other members of the 
team could be drawn from among the seasoned professionals in the works and services 
department. The main duties of the unit is quality of project components, materials, and  labour, 
with adequate considerations for cost and project agreed time. The unit monitors and controls 
project execution to avoid project over-run. -Use of In-house technical staff: The use of in-house 
technical staff to handle simple and small maintenance projects is desirable. Such projects can be 
more expensive if executed via outsourcing. These type of jobs are minor repair or replacement 
in nature, and they can be completed by the in-house technical staff within three- to-four days, 
and attracted little costs. In addition, the designs of such jobs could be handled by Consultants or 
by in-house technical staff (HEIs-Planning and design unit). Professionals: Are the in-house 
technical staff, the HEIs could combine the use of outsourcing and in-house technical staff in both 
the maintenance and capital projects. In using  this approach, large and complex, and simple and 
small projects could be executed. In addition, such projects could best be designed by a consulting 
firm, executed via outsourcing,  supervised, and managed by the department control 
unit(comprising of seasoned professionals from within the department and the consulting firm). 
In summary, the advantages of using the combination of outsourcing and in-house technical staff 
are many as explained above. 
 

Maintenance Method 

Maintenance methods involve the processes that could be adopted and used to cure, predict, or 

prevent failures occurring in assets. It is the organisation policy by the management that dictates 

the type of methods to be used by considering factors such as culture, core business, technology, 

and other factors both internal and external to the organisation.  In addition, most organisations 
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prefer the use of curative method(restoration back to normal position), some combine conditions 

survey with curative method(that is, predictive with corrective methods). However, the best 

approach as confirmed from the interview responses and the literature review is “Planned 

Preventive Maintenance” method. To add more, this method prevents failures from occurring by 

using some maintenance control toolkit, such as, maintenance schedule, maintenance 

programme, jobs specifications, and facility register. Similarly, works and services departments 

of HEIs in Nigeria, can attach the maintenance control toolkit with the annual maintenance 

budget(derived from the reconnaissance surveys of the built environments, and surveys 

conducted on users satisfaction of the built environments). 

 

Maintenance Budget 

Most professionals in the built environments preferred budget to be prepared based on the 

previous year budget plus the current market prices of materials and components, and an 

additional percentage. Some preferred open budget. Others preferred the use of data collected 

from reconnaissance survey to prepare maintenance budget. some use “forecast” to prepare 

maintenance budget. a few use “Centralised budgeting System”. Many prepare maintenance 

budget based on condition surveys of the assets. Many use the Organisation  annual overall budget 

to prepare the maintenance budget-which is a ten percentage of the overall of the organisation 

annual budget. Most professionals in the built environments preferred budget to be prepared 

based on the previous year budget plus the current market prices of materials and components, 

and an additional percentage. However, the best approach is to conduct reconnaissance surveys 

of the built environment( to identifying the existing defects, and possible future defects). The 

defects identified are measured and priced in order to give accurate budget figure. In addition, 

for prompt approval and release of maintenance cash, the following maintenance control toolkit 

could be attached, such as, maintenance programme, maintenance schedule, jobs satisfaction, and 

facility register. The use of Bills of Quantities are also very essential—to allow for competitive 

tendering. However, the preparation, and the use of maintenance budget helps in saving project 

costs by avoiding project over-run. 

 

Survey of Users Satisfaction 

A few practising professionals on maintenance rely on letters of complaints from the assets users. 

Some carry out users satisfaction surveys regularly. Many carry out the survey once in a year. 

Whilst some carry out users survey periodically. It can be suggested that, this type of surveys 

should be conducted twice in a year or every 6 months-preferable. 

 

Quality Control of Maintenance Projects 

 In every works and services department of each Organisation, there is the need for the 

establishment of a “Quality Control Unit”(comprising of seasoned professionals from the 

consulting firms and from works and services departments). In addition, the duties of the unit is 

to ensure quality in all ramifications ( that is, in designs, planning, execution, components, 

materials, and production of maintenance manuals). The team monitors, controls, and evaluates 

the project implementation from inception to completion-until the expiration of “Defects Liability 

Period of six months”. However, none of the works and services departments sampled in Nigeria 

has a project “Quality Control Unit”. This suggests non-compliance to all ISO policies on quality of 

materials and workmanship. Some practising professionals agreed that, there should be a quality 



 

SSAAR (JBER); Journal of                     December, 2022 

Biodiversity and Environmental Research 

 

247 | P a g e  

 

Editions 

control unit within Works and Services departments with the responsibilities of monitoring, 

controlling, and supervision of all maintenance projects. A few asserted that, carrying out of all 

important site tests are very essential. Many agreed that, all Contractors must adhere strictly to 

all schedules, and all project specifications. Project quality control is germane to the success of 

project delivery. 

 

Sustainable Programme 

Most built environments in Nigeria are characterised with irregularities, such as, epileptic supply 

of electricity, poor drinkable water supply, poor waste collection, treatment, and disposal system, 

poor drainage system, poor maintenance budgeting system, and poor maintenance method. In 

spite of the erratic supply of electricity, majority of them use direct current(use of generating 

plants), only that poor budgeting system and the delay in releasing maintenance cash hinder the 

efforts. In addition, only a few of the Organisations in Nigeria are residential, and those that do , 

can only accommodate a few staff due to limited numbers of houses. Many practising 

professionals emphasised the qualities of construction materials and workmanship. A few 

emphasised regular checks on the assets for maintainable defects. Some emphasised extension of 

the built environments, regular and adequate supply of water, electricity, and improved waste 

treatment. Many emphasised five years development plans. Some called for improved quality of 

labour. A few emphasised regular maintenance of built environments to avoid dilapidation. 

Majority asserted that, the whole built environments under the works and services department 

should be divided into zones, and manned by maintenance officers for ease of administration. 

 

Conclusions and Recommendations 

Our results show the following, many of the organisation works and services departments do not 

have full complement of technical staff, most of the projects either small and simple or large and 

complex are outsourced. Those with full complement of technical staff, use the combination of 

outsourcing and insourcing. They outsource large and complex projects and use in-house 

technical staff for small and simple projects. Where projects are outsourced, the in-house 

technical staff carry out the monitoring, control and supervision of the activities of the 

contractors. However, the works and services departments should create a project control unit 

within the department comprising of seasoned professionals from among the technical staff and 

the Consulting firm that designs the project. The unit monitors, control, and supervises the on-

going project.  

Majority of the built environment works and services departments adopt and use curative 

maintenance for paucity of maintenance cash. However, the most ideal maintenance method is 

planned preventive maintenance method which helps in preventing failures, saves cost, and 

prolong the service years of the assets. 

Many of the built environment works and services departments prepare maintenance budget 

based on the previous year’s budget plus a percentage increase. Some use forecasting, and some 

use the prevailing prices of materials in the market. However, the best practice is for the works 

and services departments to carry out reconnaissance survey of the built environments, use the 

data derived to prepare annual maintenance budget for the built environments. Such budgets are 

realistic, hence they are derived from accurate and reliable data.  

 None of the built environment works and services departments sampled  has a project “Quality 

Control Unit”. This suggests non-compliance with all ISO policies on quality of materials and 
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workmanship on project execution. Project quality control is germane to the success of any 

project delivery. In every works and services department of each HEIs, there is the need for the 

establishment of a “Quality Control Unit”(comprising of seasoned professionals from the 

consulting firms and from works and services departments). In addition, the duties of the unit is 

to ensure quality in all ramifications( that is, in designs, planning, execution, components, 

materials, and production of maintenance manuals). The team monitors, controls, and evaluates 

the project implementation from inception to completion-until the expiration of “Defects Liability 

Period of six months ,just to sustain the built environment. 

Most built environments in Nigeria are characterised with irregularities, such as: epileptic supply 

of electricity, poor drinkable water supply, poor waste collection, treatment, and disposal system, 

poor drainage system, poor maintenance budgeting system, and poor maintenance method. In 

spite of the erratic supply of electricity, majority of them use direct current(use of generating 

plants), only that poor budgeting system and the delay in releasing maintenance cash hinder the 

efforts. In addition, only a few of the built environments in Nigeria are residential. 

 

General-ability 

The researcher conducted the study with some built environment works and services 

departments in Nigeria, especially in the south western part of Nigeria. The developed framework 

for effective assets maintenance management is developed for the use of built environment works 

and services departments in Nigeria specifically. However, it can be adopted and adapted by other 

Organisations' works and services departments across the globe for the following advantages: 

• Simplicity in design, adoption and use. 

• It is cost-effective 

• Easily adaptable 

• It is generic in nature. 

Recommendations:  

In order to ensure that assets maintenance projects are carried out successfully, and to the agreed 

time with cost reduction, and without compromising quality, the following could be done: 

• Maintenance projects could be designed and priced by commissioned consultants. 

• In-house technical staffs could handle the execution of simple and small maintenance 

projects, while complex and large ones could be outsourced. 

 

The adoption and use of planned preventive maintenance method is the best alternate method 

that could prolong the service year of the assets, prevents failures, makes the assets safe for the 

users, and is cost-effective. 

The best practice is to carry out reconnaissance survey of the HEIs built environments with a view 

to identifying existing defects and possible future defects. Also, the use of project control toolkits 

is very essential. 

In addition, the survey could be carried out twice in a term time (at the beginning and at the end) 

on the assets users’ satisfaction with a view to identifying their feelings and needs o users on the 

assets they use. 

The semi-structured interviews revealed that: 

• Some works and services departments in Nigeria do not carry out post occupancy 

evaluations on their existing buildings they over rely on letters of complaints about 

defects from the assets users. 
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The best practice is for the HEIs works and services departments to divide their respective built 

environments into zones. Each zone could be manned by experienced technical officers from the 

works and services departments, who in turn could give situation reports on the conditions of the 

facilities in their zones respectively to the director of works and services. 

• On project quality control: 

• Majority of the HEIs works and services departments in Nigeria do not observe the 

following regulatory requirements in carrying out facilities maintenance management of 

HEIs in Nigeria: 

*ISO 9001:2000 

*ISO 9000/9001:2008 on quality management systems standard on all their operations. 

*ISO 14001: 1996 on environmental management systems specification with guidance 

for use. 

• Majority of the built environment works and services departments in Nigeria do enforce 

quality by relying on the projects specifications and schedules. 

However, the best practice is to combine all the regulatory requirements with the project 

specifications and schedules. 

• Some HEIs works and services departments in Nigeria enlist the services of some 

commissioned consultants to prepare 10-25 years sustainable programme for their built 

environments facilities. 

However, development of 10-25 years sustainable programme for the technical staff and the 

facilities are very essential. 

• There are reported cases of lassitude’s attitudes to official duties on the part of technical staff 

Each HEI management could find out the cause (s), and provide necessary reinforcements. 

• In case of shortage of maintenance fund on the part of each organisation, the use of Private 

Public Partnership in financing assets maintenance projects could be the alternative. 

• Lastly, those built environment personnel who like to create interest in Assets Maintenance 

Management must be versatile in Construction Technology and Services Courses for efficiency 

and effectiveness. 

 

References 
Alameda County (2002) Alameda County Waste Management authority New house Construction: Green Buildings 

Guidelines. Alameda County Waste Management authority, California, USA. 
Akinpelu, J. A.(2002)the need for code of conduct, building regulations and bye-laws for the building industry in Nigeria  

The  Professional Builder, Nigeria Institute of Building, 2(1) 11-14 
Alan, P. (1998) Facilities Management-An Explanation (Second Edition), Macmillan, England, p.74-90 
Amaratunga, D. and Baldry, D. (2000) Assessment of facilities management performance in higher education properties. 

Facilities 1897/80:293-30 
Barret, P. and Baldry, D. (2003) Facilities Management, Towards Best Practice, Blackwell Science Ltd, Oxford Ox2 OEL, UK  
Bashiri, M, Badri. H, Hejazi. T.H, (2011) Selecting Optimum Maintenance Strategy by FUZZY Interactive Linear Assignment 

Method, Applied Mathematical Modelling, No. 35, pp.152-164  
Bon, R. and Hutchinson, K. (2000).Sustainable Construction; some economic challenges Building Research and Innovation, 

28 (5), 310-314 
Boyko, C. 2006) Addressing sustainability early in the urban design process Management of Environmental Quality: An 

International Journal, 17 (6), 689-706. 
Brian, A. and Brooks, A. (2009) Total Facilities Management. Third Edition Blackwell Science Ltd 
Burati, J.L., Farrington, J.J. and Ledbetter, W.B. (1992) “Causes of Quality Deviations in Design and Construction”, Journal 

of Construction Engineering and Management, Vol. 118 No. 1, pp. 34-49. 
Chika, E.U. (2008) Professional Practice for Real Estate, TREEM NIGERIA LIMITED, Lagos. Nigeria, p. 34 
Ding, G.K.C. (2005). Developing a multi-criteria approach for the measurement of sustainable performance. Building 

Research and Information 3391), 3-16. 



 

SSAAR (JBER); Journal of                     December, 2022 

Biodiversity and Environmental Research 

 

250 | P a g e  

 

Editions 

Geer, W, L., (2002) A Framework for Maintenance Concept Development International Journal of Production Economics, 
77 (3), 299-313 

Hendrickson, C. and Horvath, A. (2008). Resource Use and Environmental Emissions of U, S construction sectors  Journal 
of Construction Engineering and Management, 12691),38-44. 

Iwarere, H.T. and Lawal, K.O. (2011). Performance measures of maintenance of public facilities in Nigeria, Research 
Journal of Business Management. 5(1):16-25, 1819-1932. 

Kym Fraser (2014) Facility Management: The Strategic Selection of Maintenance System Journal of Facilities Management 
Vol. 12, Iss: 1, pp. 18-37. 

Leung, M. and Fungi, I. (2005). Enhancement of classroom facilities of primary schools and its facilities  
Love, P., Holt, G. and Li, H., (2002) “Triangulation in Construction Management Research”, Journal of Engineering, 

Construction and Architectural Management, Vol. 9 No. 4, pp. 294-303 
Love, P.E.D. (2002) Influence of Project type and Procurement Method on Rework Costs in Building Construction 

Projects”, Journal of Construction Engineering and Management, Vol. 128 No. 1, pp. 18-29 
Love, P.E.D. and Smith, J. (2003) “Bench-marking, Bench-action and Bench-learning: Rework Mitigation in Projects”, 

Journal of Management in Engineering, Vol. 19 No. 4, pp. 147-159 
Love, P.E.D. and Edwards, D. (2004) Forensic Project Management: The Underlying Causes of Rework in Construction 

Projects, Civil Engineering and Environment Systems, Vol. 21 No. 3, pp. 207-228 
Love, P.E.D., Irani, Z. and Edwards, D. J. (2004), A Rework Reduction Model for Construction projects, IEEE 

Transactions of Engineering Management, Vol. 51 No. 4, pp. 426-440 
Love, P.E.D., Edwards, D. J. and Smith, J. (2005a), Forensic Analysis of the Causal Mechanisms of Rework in a Structural 

Steel Supply Chain, Managerial Auditing Journal, Vol. 20 No. 2, pp. 187-197 
Love, P.E.D., Edwards, D. J. and Irani, Z. (2005b), A Rework Reduction Model for Construction, IEEE Transactions on 

Engineering Management, Vol. 51 No. 4, pp. 426-440 
Love, P.E.D., Edwards, D.J. and Irani, Z. (2007), Forensic Project Management: An Exploratory Examination of the Causal 

Behaviour of Design Induced Rework, IEEE Transactions on Engineering Management (in print) 
Olowoake, M.A. (2006). Building maintenance management for beginners Excel Design Press, Abeokuta, Ogun State, 

Nigeria 
Palaneeswaran, E., Kumaraswamy, M.M., Ng, T.S.T. and Love, P.E.D. (2006) Neural Network Modelling for Rework 

Related Cost Overrun and Contractual Claims in Construction Projects, Proceedings of the Joint International 
Conference on Computing and Decision  Making in Civil and Building Engineering, in Rivard, H., Miresco, E. and 
Melhem, H. (Eds), ICCCBE, Montreal, pp. 1393-1402 

ROYAL INSTITUTION OF CHARTERED SURVEYORS (2009) RICS Practice Standards-Building Maintenance strategy; 
planning and procurement Second Edition United Kingdom 

Valen, M.S. and Gissinger, H.K. (2009) Long Term Maintenance Planning by a Strategic Approach, Proceedings in 
Maintenance and  

 

 

 

 

 

 

 

 

 

 

  


