Check for
updates

Development of Maintenance Culture Model in
Malaysian Local Authorities

Suwaibatul Islamiah Abdullah Sani', Nurhayati Khair2, Junainah Mohamad'

Faculty of Architecture, Planning & Surveying,
Universiti Teknologi MARA Perak Branch, Seri Iskandar Campus, Perak, Malaysia
2Building and Property Management, Faculty of Accountancy and Management,
Universit Tunku Abdul Rahman, Sungai Long, Malaysia

sislamiah26@gmail.com, mjunainah@uitm.edu.my

Abstract

Infrastructure development is fundamental to the success of a country to achieve the status of the
developed nation. However, the development made is deemed to be unsuccessful without a high
culture of maintenance to maintain the existing infrastructure. Nevertheless, the effort is unworthy since
the performance level for the maintenance of an immovable asset in Malaysia, especially those that
belong to Local Authorities are still at an inadequate level. Local Authorities hold a large number of
facilities that place demands on resources. The purpose of this research was carried to produce a
structural model for developing of maintenance culture in Malaysian local authorities.
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1.0 Introduction

Infrastructure development is fundamental for any successful nations to achieve developed
nation status in the world and improving the quality of life. The governments’ spend more
expenditures and investments focus on infrastructural development even though the
challenges in developed countries are sustainability (Odediran et al., 2012). However, without
an adequate and high maintenance culture, efforts at infrastructure asset (including
buildings) development will amount to nothing (Olufunke, 2011). According to Sani et al.
(2014), Malaysia facing the challenges in sustaining and maintaining inadequate
infrastructure especially for the local authority. The local authority facing with the challenges
of supporting and maintaining infrastructure caused operation of public utilities are an
inefficient and low quality of service delivery. The quality of service delivery could be
assessed where customer satisfaction requirements have been fulfilled as it indicates the
level of organizational performance (Kamaruddin et al., 2017).

The local authority have a responsibility to use and maintain a broad range of property
assets including classified and heritage buildings, single purpose facilities and state of the
multipurpose art facilities and also in urban area. Over the years, the local authorities in
Malaysia currently have been soundly criticised by public caused poor maintenance culture.
The assets primarily public buildings and infrastructures are not well maintained. This
problem arises due to the poor maintenance culture that resulted in the fixed assets were not
properly maintained. Thus maintenance culture has been recognised as an important aspect
of increasing the quality of maintenance work to extend the life capacity of the assets and
facilities. According to Florence (2011), maintenance culture is not universal, it is usually
derived or learned from a person making maintenance a natural daily practice that can be
followed and emulated by others. It's mean, maintenance culture began with the creation
attitude, a change in mind set and the work process in an organization (Misnan and Samlawi,
2012).

Suwaibatul Islamiah et al. (2012) defined maintenance culture as the values, the way of
thinking, behaviour, perception, and the underlying assumptions of any person or group or
society that considers maintenance is a matter that is important (priority) and practices it in
their life. When an individual or group has maintenance culture, they would have the attitude
to maintain, preserve and protect public facilities. The aim of this paper was to study the key
determinant factors that influence development of maintenance culture. Thus, the primary
objective of this study is intended to create structural model of key determinant factors
influencing the maintenance culture in Malaysian local authorities. The structural model was
established by using Structural Equation Models Partial Least Squares (SEM-PLS)
technique.

2.0 Literature Review

Current literature indicates that many studies on quality culture field and safety culture have
discussed factors that influence the development of culture. Besides that, some studies have
also examined about factors of culture development by researchers in maintenance culture
field and school culture field. The study’s factors that influence the development of culture
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gathered from previous studies as shown in Table 1.

Table 1. Previous Research

Factors Source

Leadership Misnan and Samlawi (2012); Tungkunanan et al. (2008); Andi et al. (2005);
MohammadZadeh and Saghaei (2009); Khoiri (2010); Christina et al. (2012); Zou
(2010); Mohd Saidin (2009)

Teamwork Misnan and Samlawi (2012); Tungkunanan et al. (2008); MohammadZadeh and
Saghaei (2009); Zou (2010); Mohd Saidin (2009).

Training and Misnan and Samlawi (2012);Tungkunanan et al. (2008); MohammadZadeh and

Education Saghaei (2009); Andi et al. (2002); Khoiri (2010); Christina et al. (2012); Zou (2010);

Mohd Saidin (2009).

Maintenance Policy Misnan and Samlawi (2012); MohammadZadeh and Saghaei (2009); Andi et al. (2005);

Khoiri (2010); Christina et al. (2012); Mohd Saidin (2009).

Communication Misnan and Samlawi (2012); MohammadZadeh and Saghaei (2009); Andi et al. (2005);
Khoiri (2010); Christina et al. (2012); Zou (2010);
Mohd Saidin (2009).

Involvement Tungkunanan et al. (2008); MohammadZadeh and Saghaei (2009);

Andi et al. (2005); Khoiri (2010); Christina et al. (2012); Zou (2010); Mohd Saidin
(2009).

From a review of these previous studies revealed six determinant factors can execute in
developing of maintenance culture (Sani et al., 2012). Based on previous empirical research
shown six factors identified as the key determinant factors of development maintenance
culture. The factors could be specified as follows:

VI.

Leadership: Leadership behaviour styles are considered to be inspire to their
followers and give influence to their personal characteristic and behaviour (Saad et
al., 2017) such that they make an effort eagerly including goals, visions, and policy
implementation towards achieving group goals (Zabihi et al., 2012).

ii. Communication: Communication is the process in which information is encoded and

imparted by a sender to a receiver via a channel. The receiver decodes the message
and gives the sender feedback (Perumal and Abu Bakar, (2011).

Teamwork: Working in teams expedites the completion of tasks than those who work
quietly as individuals, where more ideas would cultivate, and synergy could create
amongst the members in groups (Syed-Abdullah et al., 2011).

. Training and Education: Training is the development of attitudes, knowledge and

specialised skills required by the employees to perform their duties correctly.
Education was for the promotion of learning and as an added value to the universal
knowledge of the development of individuals and organisations (Sani et al., 2014).

. Involvement: Employee participation in the organisation is a process that demands

the workers participating in actions and the organisation (Sani et al., 2014).
Maintenance Policy: The policies and strategies that comprised the mission
statement, slogan or rules must be followed by an individual in an organisation to
achieve goals (Sani et al., 2014).
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2.1 Conceptual model for Key determinant factors of maintenance culture

Figure 1 illustrates the conceptual research framework for six determinant factors of
maintenance culture. The conceptual framework is created on the basic of finding from
previous research. As illustrated in Figure 1, six hypotheses were describing the direct
relationships among all factors with maintenance culture.

H1: Leadership has a significant and direct effect on Maintenance Culture
H2: Teamwork has a significant and direct effect on Maintenance Culture.
H3: Communication has a significant and direct effect on Maintenance Culture.
H4: Involvement has a significant and direct effect on Maintenance Culture
Hb: Training and Education has a significant and direct effect on Maintenance Culture.
H6: Maintenance Policy has a significant and direct effect on Maintenance Culture

r‘ Nairmerance

. %\\k/

Fig. 1: Conceptual Model

The conceptual model comprises seven latent variables. 'Leadership', 'Communication’,
‘Teamwork', 'Training and Education', 'Involvement' and 'Maintenance Policy' are an
exogenous variable and 'Maintenance Culture' is an endogenous variables.

3.0 Methodology

This research is using of Maintenance Culture Questionnaires (MCQ) as quantitative method
tools for data collection. A stratified random sampling technique was selected to estimate the
numbers of local authorities in Malaysia to be in the sample. This method adopted due to the
diversity of types of local authorities in Malaysia. Figure 2 shows the sampling frame of the
sample selection process that involves types of local authorities, zoning and the PBT Star
Rating System. Therefore, a total 570 respondents from 19 local authorities involved in the
questionnaires survey.
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Total numbers of City Hall /City Council &
Municipal Council
(42 local authorities)

A 4

City Hall /City Councils Municipal Councils
(8 local authorities) (34 local authorities)

Every City Hall /City Council & Municipal Council were grouped into the
following zoning which are North, South, East and West

Every City Hall /City Council & Municipal Council were divided into the PBT
Star Ratings System

\ 4

The numbers of local authority were randomly selected from the total PBT 4
stars and 5 stars. 30 people in every local authority were selected as the
respondent in this research

Fig. 2: Sampling Frame

The questionnaire surveys distributed among the management level and the technical
staffs who executed of maintenance works. A total of 277 questionnaires were returned,
corresponding to a response rate are lower with 49% because the method of data collection
has used postal surveys. Thus, it is possibility contribute of a low return rate. The research
instruments applied of this research is surveys to collect data among local authorities
respondent. Three main sections are containing in this questionnaire, namely section A
consisted questions for six key determinant factors of development maintenance culture,
followed by part B for measuring maintenance culture and finally section C is to gather
information concerning respondents’ demographic profile. All questions in section A and B
were measured using the 6-point Likert scale ranging from (1) Strongly Disagree to (6)
Strongly Agree. A neutral scale was excluded in the questionnaire to avoid respondents
answering all questions more too neutral point rather than other scales (Reiman and
Oedewald, 2004).

The statistical technique of the structural equation modelling (SEM) was utilised as a
method for analysing data. This method was empirically tested and validated the hypotheses
developed (Hair et al., 2010; Urbach dan Ahlenmann, 2010) and also the simultaneous
assessment of the structural component and measurement component in the complete one
model (Mohd Suki et al., 2011). The purpose was to develop the structural model that
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explained the relationships among the latent variables which are coefficients of the inner
mode (measurement model) and coefficients of the outer model (structural model).

4.0 Results and Discussion

4.1 Demographic Respondents

Table 2 presents descriptive statistics for respondents’ working experience. Based on data
analysis, there are five categories of working experience in the maintenance field. The most
represented years of working experience were individuals between 6 and 10 years (35%).
Next, followed by the years between 1 and 5 years (25%), then the 20 years above (16%),
followed by years between 11 and 15 years (13%) and lastly is years 16 to 20 years (11%).

Table 2: Respondents’ Working Experience

Years %
1-5 35
6-10 25
11-15 13
16-20 11
20 above 16

4.2 Measurement model

The analysis model explains the relationship between latent variables and the indicators
(observed variables) for each latent variable (Henseler et al., 2009). The model assessments
of the measurement model for identification the reliabilities and validities criteria of the
variables (Hair et al., 2010). The first criterion examined was reliability, which refers to
determine factors loadings and composite reliability. Lastly, developed model was confirmed
by two subtypes of validities criteria include convergent and discriminant validities.

Table 3 shows the results of factors loading, composite reliability and convergent reliability
(AVE), from these results interpret that the factors loading for all indicators are range from
0.784 to 0.925.

The results demonstrate that all variables in this model had achieved adequate indicator
reliability due to the value which exceeds of 0.7 as suggested by Henseler et al. (2009). All
constructs in the model had reached the requirements for composite reliability with every
construct obtained values range from 0.901 to 0.945. According to Bernstein and Nunnally
(1994), the least acceptable for the value of composite reliability should be greater than 0.70
or 0.6 above. However, to be satisfied convergent validity requirement, the average variance
extracted (AVE) of each construct should be higher than 0.50 which had been recommended
by Fornell and Larcker (1981). The AVE value in the model shows 0.5 above, which is all
constructs (latent variables) between 0.691 to 0.810.The measurement model possessed
adequate convergent validity.
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Table 3: Measurement Model Results

Corstruds [T Fadors Loxdng Conposss AVE
Fsduially
Lessdership EHINY 0. ak= i} ] (UL
L Ll o
KM 0.4
KPS 0.
T marmwiork KPFASLU 0819 0205 (o
KPASLZ 0.532
KFASUD 0T
KFASLY 0.848
Cormmunicalicn, KOMLUNT 0.889 0922 o4
KON 0.fa
EOMUNI 06548
KON 0.m2
rantveren LIHATY 1B 00 L]
LItA 12 ey
LA T g
LIBATS 0853
Tramng and Educabon LTPCH 0.8203 k=t r4a
LTPD2 0.898
LTPD2 0.856
LTPDd 0.8
LTPDE 0.866
LTFC% .M
Il Poscy POLISY nm3 (=" 11 &M
POLIS2 0.5
POLISS 0630
PSS LN}
Wanlenanoe Culun KPE L k=t (L)
KPEP 0.y
KPEFD 0.rea
KPEPY 0.844
KPEPS 0.8
KPEPE 0.5
KPEPT 0.846

Besides that, the discriminant validity were tested to examine that the square root of the
AVE of a particular construct was greater than the variance shared between that construct
and other constructs in the model (Hulland, 1999). Based on results presented in Table 4,
indicate that the model exhibited satisfactory validity criteria.

Table 4: Discriminant Validity

Constructs 1 2 3 4 5 6 7

1. Communication 0.864

2.Teamwork 0.680 0.839

3. Maintenance Culture 0.523 0.507 0.831

4. Leadership. 0.546 0.672 0.439 0.833

5 Involvement 0.790 0.743 0.540 0.618 0.840

6. Training and Education 0.689 0.694 0413 0.494 0.700 0.862

7. Maintenance Policy 0.727 0.703 0.526 0.615 0.782 0.793 0.900

4.3 Structural model

Next, the structural model produced in intended to investigate the latent variables relationship
between key determinant factors of maintenance culture with maintenance culture namely,
KPASU, KOMUN, KPIMN, KPBP, LIBAT, LTPD and POLIS. Figure 3 and Table 5 illustrate
the results from analysis applicable to the R2 values for the coefficient of determination of the

endogenous latent variables and the path coefficients (b) for the model.

The bootstrapping 500 resamples as adopted to calculate standard errors and t-statistics.
The results reveal that R2 for this model was 0.353, this implies that 35.3% of the variance in
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maintenance culture were contributed by the six key determinant factors of maintenance
culture.

The postulated model (Figure 3) verified the path coefficients for five key determinant
factors of maintenance culture has significant and direct effect relationship with maintenance
culture. The relationship between all constructs (KPASU, KOMUN, LIBAT and POLIS) was
to be significantly with maintenance culture having the standardised path coefficients of range
0.15t0 0.24 also the level t-statistics were over 1.645.

However, the relationship between LTPD and KPBP was found to be significantly
negative having the path coefficient of -0.163. Meanwhile, leadership factors (KPIMN) was
not significantly of relationship with maintenance culture. Thus, the hypotheses for H2, H3,
H4, and H5, H6 are supported while H1 is not supported.

Fig. 3: Structural Model

Table 5. Measurement Model Results

Hypotheses Path Description Path Coefficient t-value  Results
®

H1 KPIMN —KPBP  Leadership — Maintenance Culture 0.060 0910  Not
supported

H2 KPASU—KPBP  Teamwork — Maintenance Culture 0.163 1.815*  Supported

H3 KOMUN—KPBP  Communication — Maintenance Culture 0.196 2.504**  Supported

H4 LIBAT—KPBP  Involvement — Maintenance Culture 0.150 1.959**  Supported

H5 LTPD—KPBP  Training and Education — Maintenance -0.163 2.078** Supported

Culture
H6 POLIS—KPBP  Maintenance Policy — Maintenance Culture 0.243 2.413**  Supported
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4.4 Discussion on findings of six hypotheses
The discussions of the findings were more focused to test six hypotheses that had
developed in this research.

Hypotheses 1 proposed that there is a relationship between leadership (KPIMN) and
maintenance culture. However, leadership factor (8=0.060) has a non-significant effect on
maintenance culture. Hence, this hypothesis is rejected. Khoiri (2010) in safety culture also
found the same results that leadership was not significant in affecting safety culture
development. Leadership is a crucial part of the process of creating effective management
and determining the direction of the organisation to ensure that planned objectives achieved
successfully.

Hypotheses 2 suggested that there is a relationship between teamwork (KPASU) and
maintenance culture. The B values of teamwork factors are 0.163 (p<0.10). Hence, the
hypothesis is accepted. Results indicate that there is the significant relationship between
teamwork and maintenance culture. This is also consistent with the previous studies in the
quality area by Rita (2003), MohammadZadeh and Saghaei (2009), Demirbag and Sahadev
(2008) that empirically proven that there is a positive relationship between teamwork and
maintenance culture. Teamwork is a combination of effort, knowledge, skills and the ability
of a group of individuals to achieve maintenance work performance to the higher level than
an individual. Teamwork exists around the hierarchy of that organisation involving the
cooperation in problem-solving regarding due to management and maintenance work arising
will able created a maintenance culture in an organisation.

Hypotheses 3 proposed that communication (KOMUN) factors significantly influence
developing maintenance culture. Results conclude that this hypothesis has a § value 0.196
(p<0.05). Thus, H3 was supported by statistical analysis where it indicates that there is the
significant relationship between communication factors and maintenance culture. This result
is supported by theory and empirical findings from several researchers in quality and safety
culture area (Rita, 2003; Andi et al., 2005; MohammadZadeh and Saghaei, 2009; Khoiri,
2010; Christinaet al., 2012; Demirbag and Sahadev, 2008). The existences of effective
communication between management and staffs are a crucial factor for improving
competence and encourage staff involvement in each maintenance task. The communication
should be occurred efficiently to ensure that transferable information or instructions can be
delivered quickly, accurately and easily understandable.

Hypotheses 4 posits that involvement (LIBAT) significantly influences maintenance
culture. The B values of involvement factors are 0.150 (p<0.05). Thus, the hypothesis is
accepted and in line with the previous empirical research in safety and quality culture by Rita,
2003; Viljoen dan Waveren, 2008; Mohd Saidin, 2009). Involvement factors are crucial where
the management parties were giving all maintenance staff authority to make the decision and
find the solution toward maintenance work, from that every person will understand the roles
and responsibilities of themselves and take as a part of the whole planning in the
organisation.

Hypotheses 5 estimates that training and education (LTPD) factors have a positive
relationship with maintenance culture. Beta value for this factor of -0.163, this finding is not
aligned with hypotheses developed. However, this factor is significant with the maintenance
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culture because the value of t-statistic is above -1.645, thus the hypotheses are accepted.
This results also had reported in previous research by Rita (2003); MohammadZadeh and
Saghaei (2009); Khoiri (2010); Christina et al. (2012). This result is not aligned caused
respondents feel that the implementation of training and education received on the scope of
maintenance work often does not appropriate based on their job specification.

The maintenance policies (POLIS) factor results supported for hypotheses 6 (H6) that
POLIS has a significant and direct effect on maintenance culture. The B values of involvement
factors are 0.243 (p<0.05). This finding is consistent with results from previous research
where policies are one of the significant factors to develop culture (Andi et al., 2005; Viljoen
dan Waveren, 2008; Mohd Saidin, 2009; Khoiri, 2010). Policies and work procedures as
strategies to augment staffs knowledge and level of competence toward maintenance work.
Role of policies is essential as guidance and instructions to employees in respect of their job
description.

Therefore, from this results indicate that developing of maintenance culture were
influenced by five determinant factors. Communication factors are the key success factors
that contribute to develop of maintenance culture followed by maintenance policy, training
and education, involvement, and teamwork. However, this study has shown that leadership
is not important factors for developing maintenance culture. This result was not unexpected
because based on previous research have found that leadership is an important factor in the
development of maintenance culture.

5.0 Conclusion

This study produced and estimated a structural model in developing Maintenance Culture in
Malaysian Local Authorities with the objective of this research is to explore the relationships
between the six key determinant factors of maintenance culture with maintenance culture.
For the conclusion, the use of structural equation model (SEM) techniques have been
effectively established a model of maintenance culture. This study provides significant value
and contribution to knowledge and theory development of a model that incorporates various
variables or constructs found from the review of previous research which has not been
analysed or tested statistically. This study brings implications to Malaysian Local Authorities
because it assists in solving the maintenance problems that occur where the changes
required on the people attitude and perception toward managing of public facilities.
Maintenance culture should be as a way of life and always practised by the whole society to
ensure that existing infrastructures will sustain to future generations. This research has found
five factors should be taken into account to success maintenance culture, which is
communication, maintenance policies, involvement, teamwork and, training and education
factors. Therefore, to enhance the maintenance culture development in local authorities, this
research suggested that for the future research will focus specific study on leadership factors.
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