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A B S T R A C T  
This article has determined the critical elements that need to be considered in improving as well as sustaining the effectiveness of 

maintenance practice for public housing. Using the questionnaire form, the data was collected randomly based on the survey 

method where the respondents are involving the group of public housing managers or administrators, maintenance contractors 

and management corporation or public housing residents’ society. The collected data has been analysed through descriptive 

analysis method. This study found that the maintenance practice in public housing could be improved by establishing seven critical 

elements such as resource allocation; policy; roles, responsibilities and accountabilities,; competence (technical and interpersonal 

skills; standard operating procedures; review maintenance performance and routine checking of maintenance performance. 

Through the finding, it is clearly shows that the internal pro-active actions must be done immediately by the government agencies 

or other related parties which involved in implementing maintenance practice. This is because most of the found elements were 

related to organization maturity and capability. 
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INTRODUCTION 
 
 In general, the bad condition of the public housing buildings and the backlog of deferred maintenance is 
consider as a part or a product of the poor maintenance activities that has been practiced by the government 
agencies and their proxy. As known, buildings are always considerable as an asset whose life may span over 
several decades and were developed to fulfil specific function and objective. In the context of public housing 
sector, the building refers specifically to residential units that have been designed, developed and used by low 
income group as their temporary shelter. The lifespan of public housing buildings are long and depend on the 
level of maintenance it is subjected to. The existence of public housing buildings always need to be sustained 
since it brings a lot of contribution and benefits towards the achievement of government agenda and social-
economic development.  
 The neglect of maintenance action on any public housing units have contributed a cumulative effect to the 
building components and at the same time will create the harmful effects on the occupants. Some residential and 
office buildings of public institutions have not seen any considerable maintenance since they were constructed 
and this has resulted in most of them suffering from dilapidation with others being completely abandoned [1]. 
According to Bismark et al. [1], the lack of maintenance of public buildings often leads to reduced lifespan of 
the buildings and invariably affects the uses of these buildings and furthermore will become a national 
tormentor and is a serious hindrance to the development of the nation. In Malaysia public housing, the level of 
effectiveness of maintenance programme is still low since there are comment which argued about the 
performance. For example, in year 2012, a total of 401 complaints were received from government servants as 
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well as the public on government building and public housing defects and maintenance issues [2]. In order to 
improve and sustain the maintenance performance in public housing, this study was designed to determine the 
critical elements that need to be considered in improving as well as sustaining the effectiveness of maintenance 
practice for public housing. 
 
2.0  Literature Review: 
 According to Lind and Muyingo [3], the concept of maintenance is widely used in property maintenance 
but its definition tends to vary even within property maintenance practitioners or companies. Normally, this 
term has been used to describe any activity which implemented in order to ensure the building and it component 
can function smoothly and effectively. Therefore, the maintenance term is usually linked with repair, cleaning 
and renovation activities. From the academic perspectives, the term of maintenance is always referred as a 
combination of technical and administrative actions that are undertaken onto a building to ensure the building 
and its components are well preserved, maintained, repaired or improved to allow the building to function as 
intended at the required level. While in public housing field, maintenance is obviously referred to the practice of 
providing an acceptable and conducive habitat for the intended building users/occupants. 
 In understanding this research, there is a need to define the term of public housing properly. It is because 
every country, institution or organizations have their own definition regarding the public housing term. As an 
example, in United State of America, [4] has describe the meaning of public housing by looking to the 
establishment of decent and safe rental housing for eligible low-income families, the elderly, and persons with 
disabilities. While, public housing is also considered as a part of social housing which is referred as a generic 
term for all government-assisted housing for people on very low to low incomes [5]. Furthermore, the public 
housing is referred as a kind of social welfare for those unable to buy a house in the private market [6].  In 
Malaysia, there is no a standard definition regarding to the term of public housing. However, the public housing 
term is normally referred to the residential units that has provided by the government through its agencies in 
order to increase the standard of living for certain strata of society by according them with comfortable and 
quality homes. By considering the essences from above statements, in the context of this study, the term public 
housing will refer to housing units that are leased out for a certain period of time to eligible parties and these 
housing units are completely owned and managed by the government through its related agencies. 
 In Malaysia current scenario, the importance of implementing public housing maintenance programmes has 
always been given due focus and consideration by the government agencies. For instance, through the Housing 
Maintenance Programme (PPP) under the 10th Malaysia Plan (10MP) at the federal level, the Ministry of 
Housing and Local Government (KPKT) began to maintain and repair low cost strata housing throughout the 
country with an allocation of MYR40 million a year [7]. The government seriously aimed to ensure that 
maintenance programmes for public housing are undertaken more effectively. The government then announced 
the setting up of the National Public Housing Management Corporation (3PAN) to undertake maintenance 
works in all Public Housing Projects (PPR) [8]. In Malaysia public housing, the occupants who are qualified to 
stay in the building are categorised as low income people.   Realizing the capability of this group, the rental that 
was charged to them is usually lower than actual open market rates. Hence, in a normal circumstance the total 
collection from rental is considered as insufficient in line to cover the maintenance cost.  Nevertheless, the 
imposed rental provision has often used by the public housing tenants as the basis to ask for the best and 
satisfactory service level, including maintenance services provided by the government agencies. The process of 
maintenance becomes of increasing importance for all related parties, as it directly affects other relevant 
processes leading to customers' satisfaction or dissatisfaction [9]. 
 Based on the previous literature, there are many discussions have been mentioned regarding to the elements 
which need to be firmly established in order to improve and sustain the maintenance practice. However, the 
related discussions are never having been tied with public housing.  In the context of this research, 18 elements 
that have been established by HSE in year 2000 [10] in their publication entitled “ Improving maintenance a 
guide to reducing human error” was used as a basis in developing the research variables”.  Generally, those 
elements could be listed out as shown in table below. 
 
Methodology: 
 This is a survey study where the data has been collected using the questionnaire form. As research 
instrument, the questionnaire has been design properly based on the finding from the literature. For the purpose 
of this study, the questionnaire comprised of two sections; the first part is to determine the background of the 
respondents and the second section focuses on the determine the critical elements in improving and sustaining 
the maintenance practice in public housing.  An answer scale ranging from 1-5 was used in order the determine 
the level of critically for each variables in this study, where ‘1’ represented ‘not critical’ ‘2’ represented ‘less 
critical’, ‘3’ represented ‘moderate critical’, ‘4’ represented ‘critical’, and ‘5’ represented ‘very critical’. A total 
number of 150 respondents (consist of  public housing managers or administrators group, maintenance 
contractors and management corporation or public housing residents’ society are targeted to be involved in this 
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study. The questionnaire form has been distributed to the respondent organisation using postage and email. 
Collected data then has been analysed using the quantitative method namely Cronbach’s Alpha Reliability test 
and descriptive analysis.  
 
Table 1: Elements to sustain the effectiveness of maintenance programme. 

No. Element 
1. Policy 
2. Resource allocation 
3. Roles, responsibilities and accountabilities 
4. Formal communications 
5. Management of change 
6. Organisational learning 
7. Standard Operating Procedure 
8. Procedures (presentation/ understanding and usability) 
9. Work design 
10. Crew shift handover and shift work 
11. Individual capabilities 
12. Competence (technical and interpersonal skills) 
13. Teamwork 
14. Supervision effectiveness 
15. Environmental factors 
16. Equipment and machinery design 
17. Routine checking of maintenance performance 
18. Review maintenance performance 

Source: Modification based on [10] 
 

RESULTS AND DISCUSSION 
 
4.1  Respondent Background: 
 From the 150 questionnaire forms that have been distributed, only 82 of them were returned by the 
respondents. This response figure is representing around 55% of response rate. It was discovered that majority 
of the respondent who fulfilled and returned the questionnaire form is categorised as management corporation 
or public housing residents’ society (62%), followed by public housing managers or administrators (24%) and 
finally maintenance contractors (14%). Through the analysis, it is also found that 78 % of the respondents have 
the Bachelor’s degree. In terms of work experience, the analysis output reported 67% of respondents are having 
the working experience in maintenance aspect range between 6 to 15 years, 20% range for more than 15 years 
and 13% range less than 6 years.   
 
4.2  The Critical Elements in Sustaining the Practice of Public Housing Maintenance: 
 Firstly, the Cronbach’s Alpha Reliability test was performed in order to determine the reliability of the 
data. Through this test, a significant high value of 0.743 was obtained where this result indicates that the scale 
could be considered reliable for this study. Therefore, the collected data can be utilized in analyzing the critical 
level of the relevant elements. Therefore, based on the second level of analysis (involving descriptive analysis) 
that has been done, the result was tabulated as in table 2 below: 
 
Table 2: Result on the critical elements. 

No. Element Mean Mode Level of Criticality 
1. Resource allocation 4.82 5 Very Critical 
2. Policy 4.68 5 Very Critical 
3. Roles, responsibilities and accountabilities 4.48 5 Very Critical 
4. Competence (technical and interpersonal skills) 4.38 5 Very Critical 
5. Standard Operating Procedures 4.32 5 Very Critical 
6. Review maintenance performance 4.31 4 Critical 
7. Routine checking of maintenance performance 4.04 4 Critical 
8. Supervision effectiveness 3.44 3 Moderate  Critical 
9. Management of change 3.42 3 Moderate  Critical 
10. Procedures (presentation/ understanding and usability) 3.40 3 Moderate  Critical 
11. Work design 3.34 3 Moderate  Critical 
12. Teamwork 3.33 3 Moderate  Critical 
13. Formal communications 3.22 3 Moderate  Critical 
14. Individual capabilities 3.21 3 Moderate  Critical 
15. Environmental factors 3.18 3 Moderate  Critical 
16. Equipment and machinery design 3.12 3 Moderate  Critical 
17. Organisational learning 2.98 3 Moderate  Critical 
18. Crew shift handover and shift work 2.72 3 Moderate  Critical 

 
• The decision in determining the level of criticality has been made based on the following principle: 
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When, value of mean ≥ 4 and value of mode = 5, considered as “Very Critical”, 
           value of mean ≥ 4 and value of mode = 4, considered as “Critical”, 
           value of mean ≤ 3 and value of mode = 3, considered as “Moderate Critical”, 
           value of mean ≤ 3 and value of mode = 2, considered as “Less Critical” 
           value of mean ≤ 3 and value of mode = 1, considered as “Not Critical”. 
 This principle has been developed based on the answer scale as it was used in questionnaire form. 
 According to result as shown in table 2, in total there are seven elements can be decided as the critical 
elements that need to be considered in improving as well as sustaining the effectiveness of maintenance practice 
for public housing. These elements are resource allocation, policy, roles, responsibilities and accountabilities, 
competence (technical and interpersonal skills), standard operating procedures, review maintenance 
performance and routine checking of maintenance performance. Based on this finding, it shows that the related 
parties must take an immediate action in ensuring all these critical elements have been included in designing 
any maintenance programme for public housing.  Based on table 2, there are five elements that have been 
categorised under very critical level. First is about resource allocation. In implementing maintenance 
programme, the availability of resources such as financial, human and equipments are very important. In 2013, 
the Kuala Lumpur City Hall (DBKL) allocated MYR80.69 million for the maintenance of public housing 
projects [11]. DBKL subsequently allocated MYR128.49 million in its 2015 budget specifically for its Public 
Housing Maintenance Programme with the aim of maintaining and repairing these housing units involving 
structural, electrical, mechanical and lift related works as well as cleaning services contracts [12]. The second 
critical element is mentioned as policy. The implementation of public housing maintenance must be done 
according to the specific maintenance policy. The content of this policy should be created comprehensively in a 
way to ensure all the requirements and necessity could be done through implementation of any maintenance 
programme. Maintenance policy is a tool for maintenance personnel to plan their appropriate maintenance 
strategies and however, before a maintenance programme is prepared, maintenance personnel and top 
management are required to agree on maintenance policy because it requires strategic directions, as well as 
resources [13]. Three considerations for developing maintenance policy are building maintenance objectives, 
benefits and policies [14]. By considering these three components, the effort to develop a comprehensive 
maintenance policy is seen more better. The third very critical element is related to roles, responsibilities and 
accountabilities. This element is looked as very critical since it directly influence the human capability and 
performance. Without having an obvious roles and responsibilities, maintenance team will face many 
difficulties especially in determining their work scope.  This scenario will contribute towards misalignment of 
management strategy between top management and maintenance workers. Next, the competence (technical and 
interpersonal skills) is also considered as very critical element. This is because without having the related 
competence, the maintenance team will tend to execute the maintenance practice in a reactive or ad-hoc manner. 
The situation may produce a negative impact to the maintenance performance since the aspect of cost-benefit 
was ignored by the maintenance team. In Europe, maintenance competence requirements are usually based on 
standardization bodies recommendations or requirements defined by National bodies, such as the Institute of 
Asset Management (IAM) in the UK, or the European Federation of National Maintenance Societies (EFNMS) 
[15]. The last element which also considered at very critical level is standard operating procedures (SOP). In 
maintenance practice, SOP is referred to  a set of step-by-step instructions to achieve the maintenance purpose. 
The establishment of SOP will benefit the maintenance workers because it can be used  as a practical guideline 
in ensuring the implementation of maintenance activities is on the right track. Besides, these five very critical 
elements, the study also found two elements which are categorized as critical. These critical elements are related 
to the maintenance performance measurement.  Due to the need in improving and sustaining the maintenance 
practice for public housing, close attention should be paid to develop an objective and systematic of 
maintenance performance measurement. According to Simões and Gomes [16], the availability of this 
performance measurement will allow the maintenance team to utilize the scarce maintenance resources more 
effectively, and in the process improve overall organizational efficiency and effectiveness. 
 
Conclusion: 
 The importance to improve the level of effectiveness in public housing maintenance programmes is cannot 
and should not be disputed.  From this study, it was discovered that there are several critical elements that need 
to be consider by government agencies in improving and sustaining the implementation of maintenance 
programmes on public housing units. These findings basically mirror the prominence or current capability of 
government agencies and other related parties who involved in maintenance project.  Therefore, immediate as 
well as systematic approaches need to be put forth and undertaken in order to add effectively those critical 
elements which tend to produce a good practice in public housing maintenance programme and hope it will 
contribute towards the development of tested best practice or the excellence of implementation model. 
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