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Maintaining facilities and services of high-rise residential buildings is crucial in order to ensure
the buildings operate optimally and achieve better user satisfaction. The purpose of this
research is to deal with the appropriate maintenance interval for two different group of
facilities and services namely essential and value-added specifically for high-rise residential
buildings. Questionnaire survey was conducted among maintenance personnel who manage
high-rise housing throughout Peninsular Malaysia. A total of 321 returned questionnaires were
considered valid and analysed to rank the maintenance interval for the variables identified from
literature review. The result revealed that different type of building facilities and services has
different maintenance interval. It is also proven via Friedman test that the maintenance interval
of facilities and services is significantly different. It is mainly because essential facilities and
services are vital to support the building user daily routine. Thus, the maintenance personnel
should plan and execute maintenance work based on the appropriate maintenance interval.
Since this research only compares the differences of maintenance interval for different building
facilities and services in common practice, further research is recommended to investigate the
relationship between maintenance intervals and its performance in terms of cost and quality.
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1. INTRODUCTION rise housing schemes (Abd Wahab et al., 2016).

As a result, dilapidation of the residential

Abdullah Sani et al. (2012) defined maintenance
culture as “the value, way of thinking, behaviour,
perception, and the underlying assumptions of
any person or group or society that considers
maintenance as a matter that is important
(priority) and practices it in their life”. He
further mentioned that a person or group who
practises maintenance culture would intend to
maintain, preserve and protect the facilities from
being deteriorated or damaged. However, there
is still lack of concern regarding building
maintenance in Malaysia, particularly the life
cycle and performance of building facilities and
services (Zawawi et al., 2011). Whereby,
preventive maintenance is somehow neglected or
under-utilised, as the public do not see the direct
benefits of it.

Ignorance towards the importance of preventive
maintenance in domestic housing industry is
common in Malaysia (Tiun, 2009; Yusof et al.,
2012). Whereby, inadequate maintenance fund is
the root cause of practising inappropriate
maintenance operations in majority of the high-
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buildings, facilities and services happen
progressively, leading to residents’

dissatisfaction (Abdul Karim, 2012). Indeed, it is
crucial to evolve the maintenance quality in
high-rise housings in order to realise the strategic
thrust of providing adequate, affordable, and
quality houses, with greater prominence given to
a good environment under Malaysian Vision
2020 (Zairul et al., 2015).

Various researches have proposed the scheduled
maintenance as a strategy to improve the
maintenance performance (Au-Yong et al., 2016;
Flores-Colen & De Brito, 2010; Forster &
Kayan, 2009). Meanwhile, Hameed et al. (2016)
noted that systematic  inspection and
maintenance interval helps to mitigate unwanted
failure, maintenance cost and risk exposure.
Taking into cognisance the issue of inadequate
maintenance fund, it is critical to study the
appropriate maintenance interval that ensures the
maintenance  efficiency and affordability
(Edward et al., 1998; Eti et al., 2006; Irigaray &
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Gilabert, 2009; Wu et al., 2006). Whereby, Yang
et al. (2016) argued that execution of different
inspection and maintenance interval policies
based on the component complexity is possible
to prevent excessive maintenance while
prolonging the system lifetime. Thus, this paper
aims to compare the maintenance interval
towards different building facilities and services
of high-rise residential building.

2. Maintenance of Facilities & Services in
High-Rise Housings

Residential buildings dilapidate as a result of
heavy usage and stress under different
circumstances, such as wear and tear, climate
change and ageing process. Taking into
cognisance the high occupancy rate, regular
maintenance and repair are necessary to decrease
the rate of dilapidation or retain the buildings
and systems in standard operating condition.
Furthermore, they help to secure the property
value and guarantee high return on investment
(Tiun, 2009). Besides that, Yusof et al. (2012)
stated that performing maintenance works is
meant to keep the building habitable and
operable.

Due to the evolution and advancement of
construction technology, the public is looking
forward to quality living rather than living space
only. When people are financially capable, they
prefer to buy a property equipped with value-
added facilities such as gymnasium, sauna,
swimming pool, landscaping, etc. on top of the
basic building services like lift, power supply,
water supply, and others (Tiun, 2009). The
building facilities and services enhance the
living experience and then lead to the residential
satisfaction (Mohit et al., 2010). Nevertheless,
maintenance of those building facilities and
services is unavoidable to ensure their
operability and functionality. Additionally, the
maintenance works safeguard economic and
social wellbeing while reducing carbon
footprints (Chiang et al., 2015).

2.1. Essential Facilities & Services

High-rise residential buildings include basic
facilities such as water supply system, power
supply system, firefighting system, vertical
transportation system, air conditioning and
security system. These are the essential facilities
and services that must be provided as to fulfil the
needs of occupant’s daily routine activities
inside a building (Abdul-Rahman Hamzah et al.,
2014). Additionally, the construct or design of
these facilities must be comply with the
regulation standard and housing guidelines such
as Strata Title Act, Electricity Regulations, Fire
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Safety Regulation, etc. Furthermore, the
maintenance program of these facilities
components is compulsory as stated in the
enactment act in order to prolong its lifespan and
safety (Motawa & Almarshad, 2013). In high-
rise residential building, the essential facilities
and services are tabulated in Table 1.

Table 1: Essential facilities and services in high-
rise residential building

Facilities and Citations

Services

Lift system Alonso Pérez et al. (2010);
Kamarazaly et al. (2013)

Water supply Goulden and Spence (2015);

IFMA (2015); Park et al.
(2015)

Suruhanjaya Tenaga (1994);
Moreno-Mufioz et al.
(2007); Meng (2013);
Hassanain et al. (2015a);
Suérez-Warden and
Mendivil (2015)
Williamson et al. (2013);
Caballé et al. (2015);
Walker and Tough (2015)
Azmi et al. (2009); Harris
(2011); Xin and Huang
(2013); Festag (2016);
Fleming (2016); Yao et al.
(2016)

Choi et al. (2015); Leone et
al. (2015); Ait Bamai et al.
(2016); Fattorini et al.
(2016)

Power supply

Security system

Fire protection
system

Cleaning services

2.2. Value-added Facilities & Services

On the other hand, value-added facilities and
services offer health and wellbeing spaces such
as recreational facilities, swimming pool,
landscape garden, and also aesthetic value by
cleaning and painting. Moreover, these facilities
provide spaces for social and physical activities
that are linked to residential satisfaction and
quality of life accordance to the urban lifestyle.
For instance, the green open space available as
one of the value-added facilities would
encourage the residents to access outdoor space
filled with green environment for variety of
social and physical activities (Cao, 2016). The
value-added facilities and services in high-rise
residential building are shown in Table 2.
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Table 2: Value-added facilities and services in
high-rise residential building

Facilities and Citations

Services

Landscaping and Olesen et al. (2013);

gardening Korpela et al. (2015);
Othman et al. (2015); Wu
et al. (2016)

Painting Lo et al. (2016); Pan et al.

(2016); Said et al. (2016)
Righi et al. (2014);
Arkanova and Kuznetsova
(2016); Tardif et al.
(2016); Tomlinson et al.

Swimming pool

(2016)
Sport and Chow (2013);
recreational Broekhuizen et al. (2014);
facilities Silver et al. (2014);

Weissfeld (2015)
Azcarate et al. (2016);
Chen et al. (2016)

Social facilities

2.3. Maintenance Interval

The increasing complexity of building and
systems has led to the higher maintenance need.
Moreover, the maintenance works are different
from the construction works in nature and thus,
implemented in combination of in-house and
outsourced maintenance (Blessing et al., 2015;
Hassanain et al., 2015b). Yiu et al. (2002) stated
that the maintenance works are usually attended
at short notice, and this could lead to problems in
resource mobilisation. Meanwhile, the works
tend to be in small scale that is difficult to
achieve economies of scale, exercise staff,
quality control, and utilise resources efficiently.
In order to tackle these issues, preventive
maintenance should be maximised as it
determines the interval or routine of the
maintenance works systematically.

Hui (2005) claimed that regular maintenance is
compulsory on the building services systems,
building components and amenities based on the
manufacturer manuals or guidelines, regulations,
and industry practices, in order to retain their
optimal condition. Hence, the arrangement of
maintenance works and resources from the
clients, in-house staff and service providers can
be well organised and then achieve mutual
benefits. However, the maintenance outcome
might not be ideal if the interval of maintenance
is inaccurate or inappropriate (Edward et al.,
1998; Eti et al., 2006; Irigaray & Gilabert, 2009;
Wu et al., 2006). For example, long maintenance
interval induces the risk of dilapidation and
component failure (Paulo et al., 2014); while
short interval incurs more resource allocations.
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Therefore, identifying the suitable maintenance
interval is needed to achieve positive
performance with optimal resources.

3. RESEARCH METHOD

The research aimed to investigate the appropriate
maintenance interval of different building
facilities and services by obtaining opinion of
practitioners through questionnaire survey.
Whereby, Graziano and Raulin (2010) convinced
that questionnaire survey is able to gather
respondents’ experiences, perceptions, attitudes
or practices in their natural environment.
Literature review was carried out to identify both
essential and value-added building facilities and
services as research variables prior to the data
collection process. The high-rise residential
buildings in Peninsular Malaysia were defined as
the research population. According to NAPIC
(2016), there were 1902 schemes of high-rise
housings in Peninsular Malaysia. Krejcie and
Morgan (1970) sample size table indicated that
the minimal sample size for research population
of 1900 is 320. Thus, the questionnaire was
randomly disseminated to the potential
respondents. The respondents were maintenance
personnel involved in the high-rise residential
buildings, included building manager, building
executive or supervisor, building technician, and
other building management staff. They were
eligible to provide reliable and valid information
about the maintenance practice in the residential
building they work in. Next, the respondents
were acquired to rank the maintenance interval
of different building facilities and services based
on their experience. The ranking was designed in
five-point Likert’s scale, namely Least frequent
(1), Less frequent (2), Moderate (3), More
frequent (4), and Most frequent (5). Eventually,
321 returned questionnaires out of 328 were
filtered to be valid for data analysis purpose;
whereas the remaining seven were incomplete
and thus excluded from analysis process. The
analysis method adopted for identifying the rank
of maintenance intervals was mean analysis. In
order to compare the differences among the
maintenance intervals of facilities and services,
Friedman test was performed. It is suitable to
compare related samples in ordinal scale (Chua,
2009; Coakes & Ong, 2011). Besides that,
reliability analysis was conducted for the
research variables to check the consistency of the
scale of data and assess the reliability of the data
(Leech et al., 2011). The Cronbach’s alpha
coefficient test indicated that the coefficient for
the variables was 0.867. Whereby, a coefficient
of more than 0.70 indicates good reliability.
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4.  FINDINGS AND DISCUSSION

All the essential and value-added building
facilities and services in high-rise residential
building were confirmed through literature
review as shown in Table 1 and Table 2.
Subsequently, Table 3 ranks the maintenance
intervals of the building facilities and services
based on their mean scores. Lift system was the
most frequent maintained or inspected,
comparing with other building facilities and
services. Its mean score was 4.19 and placed on
top of the rank table. Commonly, the lift
maintenance is outsourced to the qualified
service provider with appropriate contractual
agreement. The maintenance or inspection
interval is clearly spelled out in the contract. The
frequent and regular maintenance is usually
imposed to comply with legislation and
maintenance guidelines (Alonso Pérez et al.,
2010).

Then, maintenance intervals of power supply and
water supply systems were both ranked second
with mean score of 4.05. As the utility supplies
are the basic need of the people to perform their
daily activities nowadays, the maintenance of the
power and water supply systems are emphasised.
The utility supply systems are more complex in
high-rise housing as they have distribution
systems to cater usage of multiple dwelling
units. For instance, the power supply system is
installed with floor distribution board and water
supply system is equipped with water pump in
high-rise  building. The failure of these
components might lead to supply interruption to
multiple dwelling units. Therefore, timely
maintenance of these systems is essential to
prevent outright system failure (Goulden &
Spence, 2015; Hassanain et al., 20153).

Table 3: Ranking analysis of maintenance
interval towards building facilities and services

Rank Maintenance Mean Sta_ndfird
Interval (N=321) Deviation
1 Lift system 4.19 77
2 Power supply 4.05 .738
2 Water supply 4.05 767
4 Cleaning 4.04 761
services
5 Fire 4.01 .783
protection
system
6 Security 3.93 .810
system
7 Landscaping 3.82 728
and
gardening
8 Swimming 3.81 .867
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pool
9 Sport and 3.52 .895
recreational
facilities
10 Painting 3.46 .890
11 Social 3.45 .948
facilities

Furthermore, the routine of cleaning service was
ranked fourth, with mean score of 4.04. Cleaning
of common area in high-rise housings is usually
done by the cleaners, either in-house or
outsource. The regular cleaning maintenance
ensures the hygienic living environment as
demanded by the residents. Meanwhile, it deals
with safety and health concerns as mentioned by
Choi et al. (2015) and Leone et al. (2015). For
example, greasy floor surface is prone to the risk
of slipping or falling that causes injury.
Additionally, untimely disposal of garbage bins
leads to the growth of viruses and bacteria that
might be harmful to the human health.

Next, the maintenance interval of fire protection
system was ranked fifth, with mean score of
4.01. In Malaysia, regular inspection of fire
protection system in the buildings is mandatory
as stipulated by the Fire and Rescue Department
Malaysia (FRDM) (Azmi et al., 2009).
Meanwhile, the renewal of fire insurance is
subjected to the installation and functionality of
fire protection system. Thus, the upkeep of fire
protection system ensures the protection of
building assets in case of fire event (Xin &
Huang, 2013), as well as insurance coverage
under the fire insurance policy.

The remaining six facilities and services were
ranked at the bottom of the table, with mean
scores of less than 4.00. Five out of the six
facilities and services were actually value-added
facilities and services, namely landscaping and
gardening, swimming pool, sport and
recreational facilities, painting, and social
facilities. They neither possess safety and health
concerns nor necessary for the daily activities of
the residents. Thus, the maintenance intervals of
these facilities and services were deemed not
critical as of the essential facilities and services.

In order to investigate whether there was any
significant difference among the maintenance
intervals of respective building facilities and
services, Friedman test was run using SPSS. The
results of Friedman test as tabulated in Table 4
indicates that significant differences did exist in
the maintenance intervals across the building
facilities and services, ¥*(10, N = 321) =
473.977, p < 0.05. The maintenance intervals of
added-value facilities and services were
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considerably less frequent compared to the
essential facilities and services, as demonstrated
by the mean scores in Table 3.

Table 4: Friedman test statistics

N 321
Chi-Square 473.977
df 10
Asymp. Sig. .000

In summary, the results confirmed that each of
the facilities and services has its own suitable
maintenance interval rather than all having the
same interval. Hence, there is a need to
investigate the maintenance need of the facilities
and services based on the aspects of safety and
health, risk, life cycle, etc. Since the building
managers have to manage the maintenance of
facilities and services within a limited budget
without jeopardising the functionality (Au-Yong
et al., 2017; Blessing et al., 2015), the result of
this paper can be used as a reference for them to
plan and prioritise the maintenance interval of
different facilities and service.

5. CONCLUSION

Generally, the result revealed that it is essential
for the building personnel to determine the
appropriate maintenance interval for each type of
facilities and services before planning the
maintenance work as whole. The findings
revealed that essential building facilities and
services should be prioritised compared to value-
added facilities as the essential elements cold
affect the safety and well-being of the building
occupants. However, due to the demand of user
for more facilities to have better quality of life
and to achieve work life balance, various
facilities and services have been provided.
Nonetheless, the maintenance list become longer
and the maintenance task becoming more
challenging. Thus, it is more crucial for the
building manager to set appropriate maintenance
interval for each facilities and services so that
the building can operate optimum even with
limited resources. The result of this research
indicates the common practice of maintenance
intervals in the industry. It is helpful for the
practitioners to plan the maintenance interval of
each facilities and services. Anyway, future
research is recommended to investigate the
relationship between maintenance intervals and
building performance. It is aimed to utilise the
maintenance resources through maintenance
prioritisation ~ without  jeopardising  the
performance.
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