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provide an opportunity for future property investment. The value of buildings depends on
their quality and current condition, and this also points out that accurate maintenance
activities for residential property in Malaysia provide maximum benefit to the building's
performance. However, building maintenance management in Malaysia is mostly based on
the conventional system (also known as a paper-based report) rather than the modern
computerized system, which makes it ideally difficult to determine the root causes. This
commonly proposes inaccurate maintenance activities for strata-title residential buildings.
The weaknesses of the current procedure may affect the overall building performance,
besides, building defects can also become more critical without any remedial actions from
the building owners. Thus, this research will aid in identifying the fundamental shortcomings
of paper-based conventional systems and investigating how a modern computerized BMMS
might cope with these challenges. However, this study will focus on strata title properties in
Peninsular Malaysia. The variables were measured and assessed using a mixed-methods
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experts from public and private entities, including the public works department (PWD), local
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1. Introduction

Strata title properties mainly residential type have been built by the local government in Malaysia
basically to provide affordable living houses for low to moderate-income communities and overcome
the issues of illegal squatters in urban areas [1]. Within limited space of land, multiple-storey
residential may provide many dwelling units to be built. Due to affordability in urban areas,
particularly in Peninsular Malaysia, strata residential property becomes a key alternative solution for
low to moderate-income groups to acquire residential real property. As a result, strata residential
property may alleviate inhabitants' challenge to maintain a comfortable standard of living.
Furthermore, the local government provided numerous stratum housing programmes to both urban
and non-urban residents [2]. Over the last three decades, the high rate of migration to urban centres
among citizens and the demand to own affordable residential property in many cities have been
extremely increased. To deal with this shortage, the development and construction of strata title
residential properties may provide the optimum buyer in current demand [3].

In the local context, strata title property is a significant type of residential building that is ideally
more affordable compared to landed property. According to earlier investigations by Azian et al., [4],
a year after post-construction, specifically the public strata residential property, had deteriorated,
progressively increasing vandalism issues, poor functionality of basic facilities, and badly organized
management in maintenance aspects. To prevent the building and its facilities from functioning well,
continuous maintenance planning and implementation are important strategies to improve the
property’s quality. Therefore, the Building Maintenance Management System (BMMS) also may
strategist the accurate implementation of maintenance by technical skills. Thus, the quality of
building performance is crucial to measuring the determination of building comfort and occupant
well-being.

Maintenance management practices become the main role for effective maintenance works
implementation to fulfil the building needs, be well maintained, function, and provide convenience
to the tenant and occupant in the building. Therefore, poor maintenance management systems
commonly applied for strata title property may bring constraints to building operations. This led to
the lack of knowledge of maintenance scope as it is a crucial matter for maintenance works to have
proper management and good leadership [5].

The maintenance management also often neglected the old strata residential property due to the
limited financial resources, unskilled technical, outdated systems and unorganized records and
documentation which become the key shortcoming of BMMS effectiveness in Peninsular Malaysia.
This practice is such a financial waste considering the higher cost involved in the future to restore the
house. Delay of maintenance work may result in high damage in future. Other than that, uncontrolled
rates of maintenance fees for strata residential properties may contribute to the failure of building
maintenance management procedures and reduce the effectiveness of total building performance
[6].

Therefore, the upgraded method of building maintenance management system (BMMS) from a
conventional to modern computerized system may increase the high performance of strata title
property and demand in urban areas for affordable property. The current building maintenance
management systems (BMMS) approach in Malaysia, according to past research by Ismail [7], still
relies on the conventional method known as a paper-based report and also lacks systematic data
management, aside from a manual checklist for any maintenance work that is scheduled. However,
this conventional approach is not always appropriate due to the unorganized procedure for work,
which can also have an impact on the financial situation if the planned maintenance work is difficult.
By organizing the database to be more systematic and incorporating costing, workmanship, technical
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skills, schedule, materials, complaints, and reports, this study will highlight the adaptation of the
modern computerized system as the technological innovation for developing a maintenance
management system (BMMS) in strata title properties in Peninsular Malaysia to overcome the
challenges that arise in conventional approach for BMMS.

Additionally, a computerized maintenance management system may promote the successful
execution of maintenance work progress, including reducing the time to address complaints,
tracking records for prior complaints, managing workmanship, working in scheduling, and managing
financial resources [8]. As the discussion continues, there are still challenges to overcome beforehand
modern computerized BMMS may be fully adapted for strata title properties in Peninsular Malaysia.
Therefore, in order to improve the building maintenance management system (BMMS) in strata
properties in Peninsular Malaysia, the attribute of the best practice to optimize the modern
computerized will be discussed in the discussion section of the paper in order to increase the high
efficiency of building quality and performance.

2. Literature Review
2.1 Concept of Building Maintenance

Buildings are valuable assets that require ongoing maintenance and care to retain their value and
operation. Thus, building maintenance is necessary for all buildings since it involves the process of
ensuring that a structure, whether residential, commercial, or industrial, remains in excellent shape,
works efficiently, and meets safety rules over time [9]. According to previous studies by Eisner [10],
maintaining buildings involves a few jobs such as maintenance, landscaping, and electrical systems.
Building maintenance, according to previous research by Wilke [11], is the process of ensuring that a
building structure, regardless of its function, remains in good condition, operates efficiently, and
meets safety standards, which includes a variety of activities and tasks aimed at preserving and
prolonging the building life, system, and its components.

As claimed from previous studies [12], maintenance is "all administrative and technical
operations, including monitoring, to preserve the item or return it to a location where it can fulfil the
function for which it was designed", which will be beneficial for excellent building maintenance
management. A successful building maintenance management system, as stated by Ismail [7],
necessitates precise planning, scheduling, and performance of maintenance work. It might include
anything, from regular check-ups and maintenance to quick fixes and upgrades. In order to fulfil the
original design, building maintenance management also strives to keep the building's performance
level at a high level [13]. Furthermore, maintenance management simulates proactively addressing
difficulties in order to ensure that building assets, equipment, and systems remain in optimal
condition, lowering the chance of breakdown and increasing repair costs. Maintenance management
should be in place to ensure that these track maintenance buildings stay functional Breesam et al.,
[12].

Furthermore, without appropriate maintenance management, residential structures would face
issues such as efficiency, convenience, life duration, economic viability, and appearance [14]. As
Malaysia is currently advancing technologically, a previous survey by Ismail [15] proposed
implementing modern maintenance management. This modern maintenance method makes use of
technology and data-driven approaches to streamline processes and optimize resource allocation.
Building maintenance management is being improved in these days and age by the integration of
smart sensors, Internet of Things (loT) devices, and data analytics. These advancements enable
predictive maintenance, which enables maintenance teams to foresee probable difficulties and take
preventive measures, resulting in increased productivity and cost savings.
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2.2 Building Maintenance Management System (BMMS)

A building maintenance management system (BMMS) is a software solution or platform designed
to assist organizations in managing and tracking building maintenance activities Wilke [11]. It is an
investment that aids the facility manager, property owner, or maintenance team in simplifying,
enhancing, and guaranteeing the buildings in excellent shape. These improvements in information
and computer technology have resulted in increased use of software solutions in building
maintenance management. This advancement has aided in the construction of a modern
computerized building maintenance management system for a building. Modern computational
facilities have provided a tremendous opportunity for increased efficacy and efficiency in, for
example, maintenance, claims [16]. It entails using a methodical and consistent approach that leads
to a helpful assessment regarding maintenance strategy [17].

The standards-setting, inspection-planning, identifying and specifying of required repairs, cost
estimation, planning, and organization of the execution of the repairs are all components of the
building maintenance management process Breesam et al., [12]. These systems might make it
possible to track building maintenance efficiently. Additionally, Ofori et al., [14] claimed that without
adequate maintenance management, housing units will be affected by problems with efficiency,
convenience, life span, economic viability, and attractiveness. It ought to begin right away when the
housing unit or building is completed. Building maintenance management may have been lax due to
the lack of a functional building maintenance model Ebekozien et al., [17].

According to previous studies [18], maintenance management of buildings in Malaysia is often
handled by the developer by Act 1966 (Act 118) of Housing Development (Control and Licensing)
before the establishment of the Joint Management Body (JMB). The developer may employ an agent
to deliver the services or perform the tasks themselves. Purchasers are required to pay maintenance
fees to the developer in order for the developer's services to be carried out smoothly. As stated by
Ismail [7], there are two approaches to maintenance management used in Malaysia: conventional
methods and modern computerized methods.

2.2.1 Conventional approach

Ismail [7] claimed that some Malaysian buildings, particularly universities, continue to use the
conventional method for their building maintenance system. This system provides a defect report
from a complaint using a paper-based form. In addition to being inefficient, Microsoft Word and Excel
databases are also a factor in the maintenance management system's inconsistencies. The absence
of a decision-making mechanism to address complex issues with building and infrastructure flaws
contributes to the lack of comprehensive maintenance management. Conventional approaches have
been the mainstay of most maintenance management systems up to this point, with little attention
paid to instruments for decision-making and defect diagnostics.

Ismail [7] also stated the conventional methods imply that all design and construction processes
will be carried out sequentially to provide maintenance teams with in assessing building degradation,
choice of optimal maintenance strategies for components or materials, and the least amount of life-
cycle analysis of projects. A conventional approach to maintenance management has been criticized
for several flaws including recurrent functional and aesthetic defects caused by a lack of technical
experience, competent workers, and subpar quality control, according to the previous study [19].
Researchers [48] also emphasized that staff members could make a mistake when filling out the
assessment form. To fix Malaysia's inefficient maintenance management systems first, past
researchers [20] continued to perform case studies on the requirements of these systems.
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Refer to research by Ismail [7,15,20], they found that lack of conventional maintenance
management methods lack defect diagnosis tools and strategic decision-making for information
analysis in maintenance-related project outcomes. Thus, the author suggests creating a modern
computerized system to address every issue with the usual approach. This combination of traditional
maintenance management concepts with industry 4.0 technologies changes the current
maintenance practice [21]. This complex process is congruent with digital transformation in that
these technologies reduce inefficiencies in maintenance management [21,22].

2.2.2 Modern computerized

The effectiveness of a building's systems, equipment, and components is improved via
maintenance procedures. Growing reliance on software solutions for managing building
maintenance is a result of developments in information and computer technology. In the context of
a modern computerized building maintenance management system, it alludes to the application of
modern software and electronic tools to the streamlining and improvement of building and facility
maintenance procedures. These applications enhance the efficacy, efficiency, and efficiency of
building maintenance chores by utilizing the power of computers, data analytics, and automation. As
a country that is still in development in technology, these software systems can be counted as a new
technology in Malaysia.

Ismail [20] mentioned that some of the maintenance staff were generally introduced to
information and communication technology (ICT) of building maintenance management to provide
maintenance inspection records and results, including checklists, specifications and maintenance
procedures. These modern computerized software are Computerized Maintenance Management
System (CMMS) and Computer Aided Facility Management (CAFM). From previous studies [23],
computerized maintenance management system (CMMS) applications to maintain a large number of
buildings with quality methods can offer various reports regarding repair and maintenance issues
that ensure better management of maintenance activities and achieve better quality in the transfer
and evaluation of information among internal staff maintenance.

The computer-aided facilities management (CAFM) system may assist decision-makers by
enabling them to automate a lot of labour-intensive data for maintenance management duties that
will typically result in lower expenses [24]. In addition, online platforms like mySPATA and E-Aduan
which were developed as software to manage government databases are currently available
according to Ismail [15]. While E-Aduan is an application or online database for processing complaints
from users regarding any issue on government infrastructure, mySPATA serves as a database of data
inventory for government assets initially in government-based buildings.

All of the mentioned software was specifically tailored to the Malaysian system, and some
management teams used it as part of their implementation process for a more effective system for
managing building maintenance. Overall, modern computerized building maintenance management
systems are intended to optimize the whole maintenance process, increase building performance,
and extend asset lifespan while lowering operational costs and downtime.

2.3 Strata Title Property
Section 4 of the Strata Titles Act 1985 (Act 318) and Section 2 of the Strata Management Act 2013
(Act 757) interpret common property as a piece of land in the strata owned by two or more parcel

owners and without including any specific subdivision of parcels. It can alternatively be defined
simply as a single property within a bigger integrated complex that shares common facilities.
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Stratified properties are governed by several Acts, including the National Land Code (1965), the
Housing Developers (Control and Licensing) Act 1966 and its Regulations, the Strata Titles Act 1985
(Act 318), the Building and Common Property (Maintenance and Management) Act 2007 (Act 663),
and the Strata Management Act 2013 (Act 757), which took impact as of June 1, 2015. According to
Khalid et al., [5] the establishment of multiple laws governing stratified/high-rise structures is meant
to ensure the effectiveness of the upkeep and management of these properties.

According to Rabe et al., [25], a stratum building consists of a building separated into portions
consisting of the accessory parcel and a provisional block, with everything else, such as corridors,
lifts, external walls, open space and water tanks, being classified as common property. Urban areas
in Peninsular Malaysia often have a shortage of land available for the development of landed
property, hence high-rise residential buildings are in high demand. Strata projects have changed from
being a need for those living in pricey metropolises to a lifestyle trend among Malaysia's urban
professional population, according to Chong et al., [26]. In addition to that the distinct feature of
strata housing is that tenants share facilities and common areas, which may include a multipurpose
hall, playground, lift and hallways.

Thus, in order to preserve the building and facilities in good condition, residents are obliged to
pay a service charge as a fee, while the Management Corporation (MC) is in charge of administering
the facilities supplied. This is to ensure efficient strata property administration, which will help long-
term development Rabe et al., [25]. It is unavoidable given that both the government and private
sector are delivering stratum homes to support various national housing plans, particularly to meet
the needs of low and middle-income people [27]. Despite this, there are still prevalentissues in strata
management [28]. According to the research that was conducted, these common ‘'on-paper’
problems such as a lack of explicit provisions in the law, a lack of policy, and a lack of guidelines
occurred in the early stages of Strata application. It then moves on to various flaws from the
maintenance management team, such as Management Corporation (MC), Joint Management Body
(JMB), and Commissioner of Building (COB).

The flaw was discovered to be an unscrupulous developer profiting by delivering a lesser quality
service but inquiring about a high cost, issues with the payment of quit rent for the master title, and
a lack of an enforcement team. Thus, Mohamad [28], summarized stratum management's
weaknesses as meetings held for complaints, administration and management, maintenance and
repair, financial issues, and management body enforcement. However, a few previous scholars have
made recommendations to overcome this difficulty, such as:

i. Khalid et al., [5]

-Impose more criteria before giving developer licenses to make sure that builders are more

proactive in educating potential purchasers about shared living.

-To spread knowledge of the values of communal and shared living, authorities should use a

variety of strategies.

-All parties participating in the stratified housing industry must understand the value of

adequate maintenance and administration, not only when the project is completed but even

after it has been occupied for more than ten years.

ii. Mohamad [28]

-One of the greatest ways to resolve a strata dispute is through mediation, which helps the
parties involved save money and time while maintaining their social relationships.

Ownership of a strata title property has various benefits over ownership of an entire building,
including access to shared facilities and services, shared responsibility for maintenance and repairs,
and possibly lower expenses. This study, however, will only focus on strata title properties in
Peninsular Malaysia, and in order to maintain orderly and effective property management, owners
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must also collaborate while adhering to the established norms and rules. Due to the growing
popularity of strata property development in Peninsular Malaysia, it is necessary to establish strong
enforcement by authorities like the Commissioner of Building (COB) and compliance by all parties to
Act 757's provisions in order to improve strata management.

3. Methodology

The methodology applied to achieve the purpose of the study is using a mixed method in order
to identify the shortcomings of the conventional approach in building maintenance management
systems (BMMS) and the challenges of modern computerized BMMS, as well as, the best practices
for BMMS optimization in Peninsular Malaysia's strata title properties. It involves both qualitative in-
depth analysis from semi-structured interviews and systematic literature review, and quantitative
guestionnaire surveys. Combining these two methodologies will aid in the broad understanding and
current execution of maintenance management practices. Qualitative research is based on the
phenomenological paradigm that uses a variety of interpretive methodologies [29]. Quantitative
research technique, on the other hand, is a methodical way to investigate research topics or
hypotheses through the use of numerical data and statistical analysis. Qualitative research also uses
systematic procedures to study the research question in sufficient depth.

Besides, qualitative research generates both exploratory and highly descriptive knowledge while
decreasing the emphasis on purely causative models and explanations that have historically
dominated the research process [30]. The processes of the qualitative data approach are described
in terms of strategies because many different types of practices of Building Maintenance
Management Systems (BMMS) have been applied in residential properties in Malaysia. Meanwhile,
the quantitative method in this study aims to quantify the patterns and trends in the best practice of
BMMS measurably.

Table 1
List of Building Experts/ Participants
Participants (P) Position Agencies

P1 Engineer PWD
P2 Engineer PWD
P3 Assistant Engineer PWD
P4 Building Surveyor PWD
P5 Building Surveyor PWD
P6 Engineer LA
P7 Building Surveyor LA
P8 Assistant Engineer LA
P9 Assistant Engineer CIDB
P10 Assistant Surveyor CIDB
P11 Maintenance Officer CIDB
P12 Assistant Operational CIDB

3.1 Qualitative: Semi-structured Interview

The semi-structured interview has been conducted with twelve (12) building experts from public
and private agencies, including the public works department (PWD), local authority (LA) and
Construction Industry Development Board (CIDB) in order to determine the challenges of building
maintenance management system (BMMS) in Peninsular Malaysia. The criteria of building experts
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are based on the academic background related to building facilities, services and asset management,
experiences in handling maintenance in strata residential property, and procedures and regulations
involved for best practices of maintenance in Malaysia as involve purposeful sampling.

3.2 Quantitative: Questionnaire

The purposive sampling method of this study involves respondents from Klang Valley as the target
population in Peninsular Malaysia, which is the largest city's area development of strata title
residential buildings with a population of 9 million people in the year 2022 [31]. Therefore, a sample
size of 125 respondents specifically the maintenance and technical team have been chosen from five
(5) buildings of strata title residential property. This quantitative method aimed to assess the best
practice to optimize the BMMS via modern computerized along with the current practice for BMMS
in strata title residential properties in Peninsular Malaysia. The data was next analyzed using the
Relative Importance Index (RIl). The criteria of building selection are based on the location and
maintenance practices, whereas the urban area is the focus location for this study, the regular
maintenance practices are the main concern to carry out with a more realistic response. This

3.3 Relative Importance Index (Rll)

The Relative Importance Index (RIl) is a statistical tool for determining the relevance or
importance of various aspects or variables in a data set, notably in the context of surveys or
qguestionnaires. It is a simple and uncomplicated method for determining each variable's relative
contribution to affecting an outcome or dependent variable. Given the large number of respondents
in this study, a questionnaire was chosen as an appropriate technique. It was carried out to examine
respondents' options for best practices for optimizing the Building Maintenance Management
System (BMMS) through the adoption of current computerized strata title property. A confidential
agreement was attached to ensure that no leaking information about the respondent.

In order to boost the response rate and encourage potential respondents to participate in the
survey, a confidentiality declaration and the researcher's contact information were attached to the
questionnaire distribution [30]. The questionnaire evaluated respondents using a five-point scale
ranging from "Extremely not recommended" to "Extremely recommended" and "Highly
unimportant" to "Highly Important" to optimize the building maintenance management system. The
results were quantitatively analyzed using SPSS version 28. According to past surveys [33], statistical
techniques should be appropriate for the number of variables being examined (univariate, bivariate,
or multivariate analysis), the level of measurement of the variables (nominal, ordinal, or interval
data), and the purpose for which the data is used (descriptive or inferential).

As a result, the following strategies were used to analyse the acquired data using SPSS software:

i-Descriptive analysis — to analyse the general demographic analysis of the findings;

li-Relative Importance Index (RII) — to rank the best practices to optimize building maintenance
management; and

iii-Satisfaction analysis — to assess the elements of service performance factors.

The equation for Rll is as follows [34] and [35], written as [Equation 1]

Relative Importance Index [Equation 1] =
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2w _ 5ng+4n, +3n; + 2n; + 1ny
AN 5N

(0 <index = 1)

where:

w = weighting given to each factor by the respondent, ranging from 1 to 5;
nl = number of respondents for most unimportant;

n2 = number of respondents for unimportant;

n3 = number of respondents for slightly important;

n4 = number of respondents for important;

n5 = number of respondents for most important;

A = the highest weight (i.e. 5 in the study); and

N = total number of respondents.

4. Findings and Discussion

The explanation of the study's findings will be divided into a few sections since it uses both
qualitative and quantitative methods for data analysis. The analysis for part one (1) will use a
qualitative approach with interviews of 12 respondents to gather data on the current state of
Malaysia's Building Maintenance Management System (BMMS) and the significance of using modern
computerization in BMMS. Along with that, it emphasizes the challenges of building maintenance
management systems (BMMS) that arise in strata title properties in Peninsular Malaysia. The second
section will explain the quantitative analysis and results from the questionnaire distributed to 125
respondents. The current practices of BMMS in Strata Title Residential Property in Malaysia will be
discussed too along the writing. Following that, as the primary goal of this research, it will explore
the best practices for optimizing BMMS through Modern Computerized in Strata Title Property.

4.1 Maintenance Management Issue in Strata Title Property in Malaysia

Maintenance management for strata title property is the process of planning, organizing, and
carrying out maintenance tasks in multiple unit properties governed by strata or condominium title
arrangements. Individual units in this sort of strata property were owned by various individuals or
entities, while common areas and facilities were jointly owned by all unit owners. It was created to
overcome the difficulties associated with managing and maintaining multiple-story buildings with
multiple owners. To ensure that maintenance management runs efficiently, some strata
management fees must be paid by unit owners (Strata Management Act 2013). Section 21(2) of Act
757 outlines the duties of the Joint Management Body (JMB) and Management Corporation (MC)
regarding the maintenance and oversight of strata property. These duties include collecting fees and
contributions to the sinking fund from parcel owners based on the allotted share units, performing
maintenance and management of the buildings, and recovering any costs incurred by the JMB from
parcel owners. The issues mentioned in this section were based on a systematic review that was
undertaken, which was then discussed with all interviewers in order to highlight the maintenance
management issue that remains constant in strata title properties in Malaysia.

The fundamental issue in strata maintenance management is financial funding as asserted in
Shuhaimi et al., [36] and Yusoff et al., [37] due to insufficient collection of maintenance fees from
unit owners. According to a thorough assessment of the literature, the following problems could
occur if the unit owner didn't cover the funding expenses. According to a past survey [38], the non-
payment of maintenance fees is a prevalent issue for IMB and MC. Some unit owners may fail to pay
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their maintenance fees on time, compounding the management bodies' financial problems. This
could occur as a result of insufficient finances in the maintenance routine which can result in delay
of maintenance work. This problem demonstrates how the Malaysian Management System's lack of
effective financial planning practices leads to disputes between unit owners and strata managers
bodies claimed Chong et al., [26] and Mohamad [28].

The next issue arises as a result of ineffective management bodies. These management groups,
which are in charge of property maintenance, might be inept or unskilled at times, resulting in
mismanagement and delays in addressing maintenance issues. Repairs and maintenance work may
be delayed due to bureaucratic processes or financial constraints, causing further deterioration of
the property and associated safety hazards. According to the annual report of the Commissioner of
Buildings (COB) in 2016, from the Department of Strata Management, Ministry of Housing and Local
Government (KPKT), administration and management issues continue to contribute to the highest
number of complaints received in Malaysia.

Chong et al., [26] mention that further stress that the majority of occupants in high-rise buildings
in Malaysian Strata Title Properties are concerned about the strata managing agent and issues with
repairs and maintenance. Furthermore, it states that the most prevalent sorts of problems in stratum
living are administration and management difficulties. This financial crisis has complicated strata-
building management. The ineffective collection of these strata maintenance fees may also have an
impact on the overall maintenance and management budgets in order to provide effective building
maintenance stated by Suhaimi et al., [36]. At one point, disputes between unit owners also started
to affect how strata title property is managed.

Living in a neighbourhood with several residences means that some unit owners may dispute over
repairs, renovations, or the distribution of finances, which can obstruct problem-solving and effective
decision-making. Apart from disagreements over money, disputes frequently arise when strata
owners are not aware of the rules and regulations before renovating their apartments [39]. According
to Chong et al., [26] these circumstances may result from poor communication between the owner
and management body unit, which causes misunderstandings, disinformation, and a lack of
awareness of maintenance-related issues. As a result, the satisfaction level of strata owners towards
maintenance and management decreased as stated by Suhaimi et al., [36]. These emerging issues
make it harder for strata management bodies to secure support from unit owners through
maintenance fee contributions.

According to the literature study and interview, the following related difficulty with strata
building maintenance management is a lack of transparency. It has become essential to be
transparent in decision-making and finances in order to keep the trust of unit owners. This issue may
arise as a result of poor communication between management entities and unit parcels, which could
then result in misinterpretations, inaccurate information, and a lack of awareness of maintenance-
related issues according to Chong et al., [26]. This subsequent transparency can make the parcel unit
suspicious and unsatisfied. According to Mohamad [28], there are numerous examples of unethical
developers attempting to make a profit by delivering lower-quality services while demanding a high
charge for strata maintenance, particularly in high-rise structures. She also noted that there are more
complaints about financial concerns, such as a violation of trust and money misuse. This may be a
flaw in the present strata maintenance management administration.

Commonly, the issue that occurs in strata property building maintenance management is related
to safety, which may involve building conditions and security. Other types of strata disputes, are
safety concerns and building ageing stated Chong et al., [26]. The building's ageing structure and
building condition as a high-rise building must be calculated in this context of a strata management
challenge. As can be seen, some of these strata title properties in Malaysia are ageing, which
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necessitates high maintenance costs for older infrastructure, causing financial problems for
management bodies Nur ‘Afigah Jaini et al, [37]. Based on previous studies [40], assert that
managing older strata buildings requires knowledge and experience. The lack of these individuals in
the management team may undermine confidence in the ability to address maintenance issues and
contribute to maintenance issues in strata buildings.

Chong et al., [26] mentioned that the next safety concern is related to security elements such as
fire safety packages and closed-circuit television service (CCTV), which has become a required basic
service to protect the safety and security of residents in strata buildings. However, these conflicts are
typically limited to management and the security provider. In order to meet the growing demand for
security services, several security firms hire unskilled and unqualified security personnel. As a result,
the number of security-related complaints has grown as time passes Mohamad [28].

To overcome these maintenance issues, strata-owned properties must be governed by effective
rules and regulations that are effectively enforced and monitored. Unit owners and management
companies should work effectively together to adhere to payment schedules and maintenance
inspection work in order to have maintenance costs paid for promptly, establish clear communication
channels, and implement transparent financial practices. The Strata Management Act 2013 in
Malaysia attempts to address some of these issues by establishing a framework for the management
and maintenance of strata title property. However, effective execution and coordination among
stakeholders are needed to guarantee the proper upkeep and administration of strata title assets
across the country.

4.2 Building Maintenance Management System (BMMS) Challenges in Strata Title Property in
Malaysia

A qualitative method was utilized with semi-structured interviews with 12 experts from public
and commercial entities to address the challenges of the building maintenance management system
(BMMS) in Strata Title Property in Malaysia, and the results are displayed in Table 2. As mentioned
in the Literature Review topic from earlier, this section will dive into the implementation of a BMMS
software system to expedite and optimize the management of building maintenance activities and
operations. Implementing contemporary computerized BMMS and building operations can be
viewed as an innovative way to carry out maintenance operations and tasks. Strata properties are
multiple-unit buildings, and maintaining them needs careful planning and cooperation among
numerous parties. However, there are various flaws associated with the deployment of this BMMS
in Malaysia strata properties. Building Maintenance Management Systems (BMMS) in Malaysia may
encounter a variety of difficulties that limit their performance and have an impact on building
maintenance practices. Some of the prevalent challenges in BMMS in Table 2 will be discussed here
by referring to the respondent's agreed terms.
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Table 2
Challenge of Building Maintenance Management System (BMMS) in Strata Title Property in Peninsular
Malaysia

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12

Less Competent in Technical / / / / / / / / / /
Skills

Poor Workmanship / / / / / / /
Contractor without CIDB / / / /

registration

Risk management competency / / / /

~
~
~
~
~
~
~
~
~
~

Safety and welfare

Critical defects involved / / / / / /
Less efficient maintenance / / / / / / / / / /
Lack of work coordination / / / / /
Improper maintenance records / /] / / / / / / /
Maintenance work delay / / / / / /

Lack of periodic review / / / / / / /
Poor monitoring system / / / / /

Unsystematic procedure / /] / / / / /
Complaints lodged unsettle / / / / / / /
Less technology advancement / /] / / / / / / / /
Unsystematic database / / / / / / / / / /
Limited funding / / / / / / / / / /

High life-cycle cost / / / /

Maintenance fee irrelevant / / / / / / /

Poor quality of materials / / / / / /

Poor component repair / / / / / / /

Poor mechanical and electrical / / / / / / /

facilities

Source: Interview session with 12 respondents (author's work)

The first challenge that garnered a perfect score from the respondents was inadequate
maintenance. Maintenance efficiency can be impacted by a variety of factors and aspects that make
maintenance less efficient. Reactive maintenance, a lack of preventative maintenance, and poor
planning can all contribute to less effective maintenance, which can negatively impact building
performance and result in difficulties with maintenance tasks. According to Ismail [20], effective
maintenance contributes significantly to the constant expenses of buildings and infrastructure
throughout their useful lives. In addition, the author added that reactive maintenance is sometimes
handled only after problems develop and turn into emergencies, which then raises repair costs and
causes disruptions to deliveries. This issue will contribute to inefficient maintenance workflow.
Maintenance work may be delayed if BMMS is not well-organized or simplified [41]. As a result, all
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respondents believe that one of the issues with BMMS in strata buildings in Malaysia is inefficient
maintenance.

The second challenge that all respondents agree on is faulty maintenance records. This
maintenance report is critical since it contains particular information about previous maintenance
actions, costs, and asset performance. Most stratum buildings continue to use conventional methods
that may involve an "assessment form" to evaluate any flaws in the structure of the building [48].
Furthermore, Ismail [20] mentions that there are various parts in the form that require specific
information, which some untrained and unacknowledged personnel will find difficult to fill out due
to the many technical terms and skills required for that activity. In the end, several parts will be left
blank, resulting in an incomplete maintenance report.

Table 2 shows that the unsystematic database gained 100% agreement from all 12 respondents
when it comes to negligent database. This unorganized database could be the result of an incorrect
maintenance record from the conventional process stated Ismail [15]. This could be owing to the
inconsistency of many conventional formats that influence how information is recorded. Throughout
the evaluation form-filling process, there may be missing or incomplete significant details regarding
the detail, resulting in difficulty in data analysis [42]. This will make specific information entering
tough in order to analyse the reoccurring issue and make decisions. This problem will then affect the
maintenance backlog during the BMMS implementation in the record file.

The next drawback is the adoption of BMMS via a modern computerized had a less significant
technological impact on stratum properties in Malaysia. Since Malaysia is currently undergoing
development, claimed Zahid Rasool et al., [42] contend that it may take some time for these new
technologies to be adopted in Malaysia. Zahid Rasool et al., [42] further added that even though
everyone knows of the advantages, Malaysia has been hesitant to allow building maintenance
systems to be established. These problems subsequently result in inferior technical expertise, which
is acknowledged by ten (10) of the over 12 respondents, and poor workmanship, which was
acknowledged by nine (9) of the over 12 respondents (refer Table 2). These two issues are linked to
technological expertise. Due to the lack of technical training, technology providers and the fact that
some of this technology is not user-friendly as believed by Zahid Rasool et al., [42] there is a risk of
reporting errors while using the system, and some staff may have difficulty assessing and maintaining
instantly, contributing to negligent database management Ismail [15].

Furthermore, there will be a discussion about BMMS in strata title properties in Malaysia due to
a lack of funds. As demonstrated in Table 2, these issues appear to receive unanimous support from
all 12 respondents. The issues of funding and new technologies are inextricably linked. In their 2019
research, Zahid Rasool et al., [42], also concluded that there is still concern about expense when
implementing this new technology for building maintenance management. Some property owners,
particularly those in older or smaller buildings, may lack the financial resources to invest in a
comprehensive BMMS for their strata properties. As a result, they may choose reactive maintenance
over proactive and preventive procedures. As an outcome, some strata building owners may be
averse to change since integrating BMMS with existing building management processes and systems
may be difficult. Compatibility issues may reoccur, leading to delays and inefficiencies in data
administration and reporting.

Strong data protection procedures and adherence to pertinent laws and regulations are
additional ways to manage data privacy and security problems. In order to streamline maintenance
procedures and enhance the general state and durability of buildings in Malaysia, efficient BMMS
implementation necessitates a cooperative effort from building owners, occupants, management
bodies, and outside service providers. It is crucial to raise awareness of these problems and provide
knowledge about the advantages of BMMS adoption. A good collaboration with relevant industry
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stakeholders such as property management companies and regulatory organizations can provide
valuable workmanship, perspective and insights during the process to address this linked issue of
building maintenance. Government agencies and private sector organizations can also offer
assistance and rewards to persuade building owners to utilize BMMS and other effective
maintenance techniques.

To ensure uniformity and simple acceptance across various properties, standards and guidelines
for BMMS implementation can be defined. Building management businesses should invest in
personnel training to maximize the system's potential and, if necessary, consider outsourcing
technical expertise. An investment in qualified and expert staff in developing a maintenance team
will boost stakeholder trust in the company's service, which will benefit both stakeholders and unit
owners with the efficacy of an expert technical team. Due to its constant readiness and use of an
innovative building maintenance management system, this team will also be able to overcome the
shortcomings of maintenance frequency and response time.

4.3 The Importance of Adaption Modern Computerized Building Maintenance Management Systems
(BMMS) in Malaysia.

Following the discussion of various challenges and issues with BMMS in Malaysia in the preceding
subtopic, this study will continue to investigate the significance of these systems to strata properties
in Malaysia. This analysis was based on the results of an interview with 12 respondents, as shown in
Table 3. Semi-structured questions were used as a qualitative approach to data collecting. Table 3
shows a common programme used for building maintenance management in Malaysia. There is also
a common and options platform that respondents choose to demonstrate how some of these
products can benefit the user. Adopting current computerized building maintenance software in
Malaysia provides several benefits and advantages for efficient and effective building maintenance
practices.

According to Table 3, all respondents stated that Microsoft Word and Excel are both common
platforms for keeping records. However, these two programmers are not considered modern
computerized since they are only ideal for simple data entry due to perceived barriers. Due to the
fact that these two applications are a part of the standard routine, some respondents raised concern
about it. According to Table 3, only nine (9) out of 12 respondents chose Microsoft Word, while six
(6) chose Microsoft Excel. This suggests that these two programmers may not be the best choice for
managing complicated building maintenance data. These Microsoft applications, according to Sean
Peek [43], are not a complete Document Management System and are not secure for a
comprehensive enormous record. As a result, it is not recommended to use Microsoft since it has
limitations in terms of data organization, analysis, and automation. It is recommended to use
specialized software or database solutions designed for whole building maintenance management,
as these Microsoft applications do not fit the preferences for BMMS system features.

Computerized Maintenance Management System (CMMS) is a popular software that gained
unanimous approval from 12 respondents. A Computerized Maintenance Management System
(CMMS) is software that is designed to streamline and optimize maintenance management
operations for organizations and facilities. According to Ismail [15], CMMS covers a wide range of
building and infrastructure components such as identifying work location, manpower, material, and
equipment required, as well as the intended completion date. In addition, CMMS helps the
maintenance management budget and long-term financial commitment to achieve financial
management returns. The system is used to collect a variety of data from paperwork and forms to
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streamline information administration and optimize building maintenance. It is an all-in-one piece of
software that will organize and make it simple to track the maintenance management database [44].

Table 3
Importance of Adaptation Modern Computerized Building Maintenance
Management Systems (BMMS)

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Pl1 P12

Ms Word / /] /! / / /
Ms Excel / / /

CMMS / [ /

CAFM / / [0

EAM / F / /

mySPATA /] / /
SCADA L0

BAS / / / /
E-aduan / / l

Source: Interview Session with 12 respondents (Author's work)
note
- CMMS - software for managing maintenance
- CAFM - software for facilities and building management
- EAM -software for asset management
- mySPATA - system database of data inventory for facilities
- SCADA - software for monitoring and controlling building systems
- BAS - software for detecting the performance of heating, ventilation and air conditioning system

- E-aduan - database for managing complaints

A CMMS mainly deals with maintenance operations such as work orders, preventive
maintenance, and inventory [45]. Since BMMS enables centralized and well-organized data storage,
this software will improve data management. Maintenance records, asset information, work orders,
and historical data can all be accessed, updated, and analysed with ease, resulting in better decision-
making and maintenance planning. Aside from that, modern computerized BMMS enables
automated procedures such as work order production, scheduling, and assignment that show high
attitudes toward technology adoption. This improves the maintenance process by minimizing manual
errors and administrative demands on maintenance staff. As a result of these benefits, CMMS gained
widespread acceptance.

The next software choice chosen by respondents is Computer Aided Facilities Management
(CAFM) software, with nine (9) respondents, and Enterprise Asset Management (EAM) software, with
(8) respondents over 12. According to Suhaimi et al,[36] it is also used alternatively with
computerized maintenance management systems (CMMS), integrated workplace management
systems, and enterprise asset management software (EAM). Additionally, CAFM offers maintenance
management features including routine maintenance and preventative maintenance, which cost a
lower price than urgent repairs or even replacements. CAFM systems feature asset monitoring
modules to help customers keep a close check on asset conditions in addition to maintenance
scheduling and support Suhaimi et al.,[36].

On the other side, it will require managing all planned and unplanned maintenance work in order
to prevent overlooking important details of the maintenance component. The result monitors
incoming maintenance requests, produces maintenance schedules, tracks work in progress and
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arranges maintenance work with outside contractors [46]. As a result, both of these applications will
provide real-time monitoring and notifications. Computerized BMMS can connect to Internet of
Things (loT) sensors and monitoring devices to collect real-time data and track performance. This
feature enables preventive maintenance, spotting possible problems before they become costly
breakdowns. As a result, these respondents support the use of these technologies in building
maintenance management systems in Malaysian strata buildings.

MySPATA, SCADA, and E-aduan received around half of the agreement from respondents, with
seven (7) agreeing on each substance. This software is similar to an insider platform, and some data
collecting may come from an outsider's issue complaint. Supervisory Control and Data Acquisition
(SCADA) is a computer-based system for gathering and analysing real-time data to monitor and
control equipment that deals with important and time-sensitive materials or events, according to
Oleum Tech [47]. MySPATA and E-aduan software were used to manage citizen complaints regarding
any defect or breakdown in government structures. It is also necessary to provide some detail when
reporting a defect, and a proper or special unit will be dispatched to the location to perform some
maintenance work.

Therefore, this contemporary BMMS can aid in ensuring adherence to building codes and
professional standards. It makes it easier to create the reports and supporting materials needed for
certifications, audits, and inspections. Additionally, it has communication tools that make it possible
for building occupants, property managers, and maintenance crews to work more effectively
together. Sharing notifications, status updates, and reporting is simple and improves communication
effectiveness. As a result, it will make the task of the local government easier.

Building Automation System (BAS) received the fewest votes from respondents, receiving only
four votes. It is a centralized system that enables the automated control, supervision, and
administration of numerous building systems and pieces of equipment inside a facility. BAS is
intended to improve energy efficiency, occupant comfort, building performance, and facility
management operations [48]. From previous survey [49], stated that BAS only seek to increase
building efficiency; any malfunction or system outage can cause disruptions in building operations
and cause discomfort for occupants. Therefore, the majority of respondents did not concur that this
software may be beneficial for BMMS for strata title properties in Malaysia.

Todd [49] also mentioned that this programme would somehow have limited system upgrades,
limited functionality, and limited flexibility. Despite these drawbacks, facility managers can still
improve building efficiency, optimize energy use, and increase occupant comfort by using BAS.
Working with knowledgeable BAS suppliers, putting strong cyber security protections in place,
training users, and performing routine maintenance and updates are common strategies used to
address these problems. As a result, it might still be helpful at a particular BMMS.

4.4 Current Practices of Building Maintenance Management System (BMMS) in Strata Title
Residential Property in Malaysia.

This section's discussion will be based on a quantitative approach to the questionnaire that was
distributed to 125 respondents with a variety of backgrounds. Table 4 displays the demographic data
for the 125 respondents in both frequency and percentage. This survey was conducted to determine
whether conventional or modern computerized BMMS are still used in Malaysia nowadays. Table 5
and Chart 1 show that out of 95 respondents (76%) chose the conventional approach as the preferred
way for BMMS in Malaysia today. Without the use of sophisticated automated control, this
conventional method is the typical or standard approach to manually controlling and managing
building systems. As a demonstration of this conventional approach, fill out an "assessment form"
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according to Ismail [15]. Furthermore, adding to this, Ismail [20] stated that the customary method
is regarded as a paper-based report or an ad hoc computational database for managing buildings.

Table 4
Respondent positions demographic data
Position Frequency (n=125) Percentage (%)
Maintenance Officer 35 28.0
Building Manager 23 18.4
Building Technician 41 32.8
Building Executive 17 13.6
Administrative 6 4.8
Others 3 2.4

Source: Interview Session with 12 respondents (Author's work)

Table 5
Current Practices of Building Maintenance Management
System (BMMS) in Strata Title Residential Property in

Malaysia

N %
Conventional 95 76
Modern Computerized 30 24

Source: Interview Session with 12 respondents (Author's work)

76%

Conventional m Modern Computerized

Fig. 1. Current Practices of Building
Maintenance Management System
(BMMS) in Strata Title Residential Property
in Malaysia

The conventional method involves individually or in small subsystems controlling and monitoring

each of the building's systems, including the HVAC, lighting, access control, and security. Managers
and operators of the facility manually change settings, turn systems on and off, and react to alerts or

465



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 33, Issue 1 (2023) 449-470

problems based on their observations or complaints from users. The standard approach, it seems, is
unable to record long-term maintenance management reports claimed Ismail [15]. This is what
distinguishes the process from contemporary computerized systems, as it takes a lot less time and
labour.

Building maintenance management has the potential to process and communicate an enormous
quantity of information efficiently due to the development of information and communication
technology (ICT). Only 30 respondents (24%), as shown in Table 5, concur that the BMMS now uses
modern computerization. It is evident that when compared to the conventional approach, Modern
Computerized has just a modest group consensus (Chart 1). However, a recent innovation that
includes a strategy, methodology, and instruments for corrective and preventative management is
the concept of a modern computerized system stated Ismail [15]. Besides that, Ismail [20] also
believed that maintenance management procedures for BMMS with strata title properties are more
effective when they are modern computerized.

4.5 Best Practise to Optimize BMMS via Modern Computerized in Strata Title Property.

This discussion of questionnaire survey findings is included in the ranking of best practices for
optimizing BMMS. The full Rl value was presented in Table 6 with Rll values ranging from 0 to 1, with
the greatest RIl showing the most significant attribute factor to the best practice with Rank 1 and the
second-most important attribute with Rank 2 and so on. The highest and lowest percentages of
respondents who agreed on the optimal practice for optimizing BMMS were 86.2% and 77.1%,
respectively. The findings indicate that improving basic knowledge of the current computerized is the
greatest attribute of the best practice of BMMS, with 86.2% of respondents agreeing on it. This was
followed by the obligation to hire adequate technical skills. Chong et al., [26] also stated that, in
order to optimize a modern computerized BMMS, the hired management team must be a skilled
individual or technician, or at the very least, someone who understands the fundamentals of these
systems, in order to increase trust between the owner and management bodies.

Table 6
Best Practices to Optimize BMMS via Modern Computerized in Strata Title Property
Ranking Attributes RIl Value Weightage (%)
1 Improve the basic knowledge of modern computerized 0.862 86.2
2 Fulfil the requirement to hire competent technical skills 0.842 84.2
3 Provide intensive training to introduce the software or tool for 0.837 83.7
maintenance
4 Hire an expert consultant to be hands-on with the maintenance 0.834 83.4
software
5 Controlling the budget allocation for maintenance of the modern 0.830 83.0
computerized system
6 Encourage the implementation of basic software applications for 0.824 82.4
maintenance
Efficient Management Body-Subsidiary management 0.814 814
Systematic monitoring of documentation via computerized 0.808 80.8
Coordination of maintenance work orders using a database 0.802 80.2
10 Produce the specific maintenance planning in detail 0.798 79.8
11 Prepare a basic database to record complaints 0.784 78.4
12 Data entry of the previous maintenance records in simple Excel 0.771 77.1

Source: Author's work
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This was followed by another attribute with an RIl value of 0.837, to provide intense training for
implementing the software, tool, or maintenance, and to recruit expert consultants to hand on the
maintenance software with an Rll value of 0.834. In ranking 5, with controlling budget allocation of
maintenance modernized computerized system with RIl value of 0.830 and encouraging the
implementation of basic software application for maintenance with RIl value of 0.824, and
encouraging the implementation of basic software application for maintenance with RIl value 0.824
in ranking 6. In their studies, Suhaimi [36] indicated that regulating financial allocation may allow
certain buildings to agree to the adoption of some basic software to optimize Modern Computerized
strata property in Malaysia.

The next attribute of the best practice with their RIl Value is efficient management body-
subsidiary management [0.814], systematic monitoring of documentation via computerized [0.808],
coordination of maintenance work order using database [0.802], producing the specific maintenance
planning in detail [0.798], prepare the basic database to record complaint [0.784] and data entry the
previous maintenance record in simple excel [0.771]. This RIl Value indicated that respondents
believe that having expertise and experienced management bodies, will allow any system will work
in its best way accordingly.

5. Limitation and Area for Further Research

Even though the scope of this study is limited to the implementation of a contemporary
computerized in-building maintenance management system (BMMS) in strata-title properties in
Peninsular Malaysia, it emphasizes more in-depth both the challenges and benefits of the BMMS
practice over the conventional method. However, this study solely concentrated on West Malaysia,
which has more urban areas. The results might not accurately reflect Malaysia's wide variety of strata
titles and geographical areas. Future research might identify the potential challenges of establishing
a computerized system, estimate the long-term influence on the value of the property, or compare
the efficacy of various computerized BMMS solutions in Malaysia.

6. Conclusion

This study investigates how effective maintenance management can result in a variety of
advantages, such as reduced downtime, increased equipment reliability, prolonged asset lifespans,
improved safety, and cost savings. To overcome these concerns, better maintenance practices and a
culture of regular upkeep and maintenance are required. Building owners and management should
prioritize maintenance budget allocation, invest in training and upgrading maintenance personnel's
abilities, and apply current technological solutions to improve maintenance operations and
communication. Technology, such as computerized maintenance management systems (CMMS) and
the Internet of Things (loT), is frequently used in modern maintenance management to expedite
procedures and enable data-driven decision-making. Modern computerized BMMS technologies
provide substantial benefits for Malaysian strata-title residential complexes. Property developers and
residents can benefit from greater energy efficiency, increased occupant comfort, simpler building
administration, and cost savings by implementing these modern solutions.

Furthermore, these BMMS demonstrate the significance of understanding our sophisticated
technology in terms of leading for the best practice to optimize BMMS via Modern Computerized in
Strata Title Residential in Malaysia. Once the competence is established, it will alleviate the concerns
of novice management bodies or the Joint Management Team (JMT). Moreover, this JMT can come
from any business or public sector organization. Furthermore, government agencies can play a role
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by offering incentives or financial assistance to encourage building owners to invest in proper
maintenance practices and by enforcing building maintenance and safety legislation.

Improved coordination among stakeholders, such as building management, occupants, and
outside maintenance contractors, can also lead to more successful building maintenance
management in Malaysia. As a result of this comprehensive building maintenance management, it is
hoped that the cost of any emergency maintenance will be decreased and that all unit owners will
have the most comfortable living unit possible.
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