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Generally, Facilities Management (FM) managers play an important role in providing their 

input and knowledge of operation and maintenance in the process of Value Management (VM). 

Accordingly, an extensive literature review was conducted by the current research, followed by 

(Isa, Kamaruzzaman, Mohamed, & Berawi, 2017) a preliminary survey that was aimed to 

confirm the FM functions obtained from the literature review phase. In the case of the present 

study, the preliminary survey or semi-structured interviews were carried out with a total of six 

experts due to their ability to confirm the factors. Meanwhile, descriptive statistics and content 

validity index (CVI) were adopted in the present study as the means of analysing the response 

data. In addition, a total of fifty items that belong to seven latent constructs managed to be 

developed from the literature review. More importantly, the results of the content validity 

analysis showed that the item-CVI values for six of the items were less than the cut-off value of 

0.78 which was accompanied with a change of 50 to 44 items. Overall, it should be noted that 

the contribution of the current research is in the form of support to professionals and 

academicians which is believed to enhance their understanding on the importance of FM 

involvement in the VM process.  

Keywords: Content Validity Index, Facilities Management, Functions, Malaysia, Preliminary 

Survey, Value Management

 

 

 

1. INTRODUCTION 

 

Generally, the construction project involves 

several activities which are further categorised 

into three main stages, namely pre-construction, 

construction, and post-construction. Hence, the 

present study aims to conduct an in-depth 

investigation on the planning of construction 

projects with a particular focus on the pre-

construction stage. According to Wood (2010), 

pre-construction can be clearly defined as 

“everything that takes place before the actual 

physical construction work on the site”. 

 

Regarding this matter, Nawi et al. (2014), 

Suhaimi (2014), and Tahir, Nawi, and Rajemi 

(2016) further suggest that VM can be used at 

any stage of project development. However, it 

has been widely used in the early stages of the 

construction project because it is able to offer the 

most benefits and may lead to a reduction of 

costs. A possible explanation for this may be due 

to the opportunities to make any changes 

considering that the cost of making such changes 

increases as the project progresses. Meanwhile, 

Hayles, Graham, and Fong (2010) pointed out 

that the VM application during pre-construction 

planning is able to reduce unnecessary costs 

without reducing the expected quality and 

performance at the early stage of a project, thus 

further attracting the interest of clients. 

 

Traditionally, it is important to note that the 

project phase is segregated from the 

construction, operation, maintenance, and 

subsequent provision of services. In this case, 

Meng (2013) added that this segregation can lead 

to several issues in regard to the designed 

facilities which include the lack of 

constructability, operability, maintainability, 

and serviceability. Moreover, Ransley and 

Ingram (2001) postulated that the design tends to 

pose an effect on capital investment, efficiency, 

maintenance costs, sales, staffs, and profit. 
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Nevertheless, the FM team appointed for a 

particular project is often being immediately 

rebuked for any potential design flaws. 

Therefore, it is important to manage FM 

requirements and conduct a prior checking amid 

design approval in order to enable an 

organisation to accomplish its objectives better 

after occupying a newly built facility. 

 

On another note, Jawdeh (2013) discovered that 

FM managers are not aware of any FM 

participation during the pre-construction stage 

because it is not considered as a common 

practice. In addition, it has been assumed that 

FM and design are two separate entities which 

cause FM to be often overlooked during the pre-

construction stage. More importantly, it should 

be noted that there will be no feedback on the 

proposed design elements without the 

involvement of the FM managers during the 

initial stage of the project. In this case, it is 

crucial to understand that these problems are 

unable to be detected in advance; hence, they are 

unlikely to be resolved in the pre-construction 

stage. Furthermore, this will cause the designed 

facilities to be more difficult and expensive to 

operate, maintain, and manage after the project 

is handed over. Therefore, a preliminary survey 

to identify and confirm a list of FM functions in 

the VM study during the pre-construction stage 

in the Malaysian context is deemed necessary to 

fill the existing gaps in the literature. 

 

1.1 Problem statement 

 

A considerable amount of scholars have 

highlighted the lack of early FM involvement 

during the pre-construction stage (Meng, 2013; 

Hassanain, Al-Hammad, & Fatayer, 2014; 

Kalantari et al., 2017) considering that it is one 

of the major causes that lead to faulty design. In 

most cases, FM issues which include 

maintenance requirements in the design, access 

for maintenance equipment, and maintenance 

equipment availability and maintainability have 

not been significantly considered. Consequently, 

it is widely known that faulty design can 

significantly impact building maintenance which 

leads to the increase in maintenance budget, 

maintenance frequency and works, maintenance 

time and duration, and difficulty in maintenance 

policy and planning. 

 

Furthermore, a number of studies revealed the 

importance of FM to be involved from the 

beginning of the project. In 2009, Jensen 

identified that a design review by FM managers 

is necessary before the final approval of the 

construction design. Moreover, this is supported 

by Femi (2014) who pointed out that the need for 

maintenance expert should not be overlooked in 

the planning stage of the project. However, far 

too little scholarly attention has been paid on the 

role of FM in the VM studies. Moreover, this is 

supported by El-Motasem in 2015 who stated 

that there is a lack of studies discussing the 

relationship of FM with VM in particular. 

Therefore, it is crucial for current research to 

investigate the importance of FM functions in 

VM studies. 

 

  

2. Literature Review 

 
2.1 Fm Managers Role In Vm Studies 

During Pre-Construction Stage 

 

The findings from the literature review 

demonstrated the need to integrate FM through 

the role of the FM managers in VM studies (Isa 

et al., 2017). In this case, it should be noted that 

several important roles of FM managers during 

the pre-construction phase has been identified in 

the literature which involves the following 

factors: client satisfaction (ClientS), energy 

efficiency (EnerE), operation and maintenance 

(OpeM), space management (SpaceM), and 

sustainability (Sust). 

 

2.1.1 Client Satisfaction (ClientS) 

 

The term client can be broadly defined as a 

recipient of goods or services in return for 

monetary or other valuable considerations. 

Meanwhile, satisfaction can be loosely described 

as a feeling gained from the outcome of a process 

of evaluating what has been received against the 

expected, purchase decision itself and/or 

fulfilment of the needs. On a similar note, the 

term ‘client satisfaction’ is defined as the extent 

to which an FM service exceeds the expectation 

of the clients (Lepkova & Jefimoviene, 2012). 

Furthermore, Feciková (2004) argued that client 

satisfaction is the main factor that determines 

how successful an organisation can be in 

maintaining customer relationships. Hence, it is 

important to measure the level of satisfaction 

within clients. Regarding this matter, it is 

deemed necessary for FM to be assessed at the 

pre-construction stage in order to understand 

how early involvement can create more efficient 

operations, increase value for money and client 

satisfaction as well as provide better facilities. In 

other words, an increasing number of satisfied 

customers can be achieved by understanding the 

information needs of clients and providing 

solutions that can be applied by them (Coenen & 

Schäfer-Cui, 2013; Ikediashi, 2014). 
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2.1.2 Energy Efficiency (EnerE) 

 

Efficient energy consumption or also known as 

energy efficiency is meant to reduce the amount 

of energy required to provide products and 

services (Geethanjali, Hansa, & Daniel, 2007). 

More importantly, this definition takes FM into 

account which becomes an important part of 

energy management due to the fact that energy 

costs are a part of the operating costs. 

Meanwhile, Tahir, Nawi, and Ibrahim (2016) 

described the main task of energy management 

which is to reduce the cost for energy provision 

in buildings and facilities without compromising 

the work processes. In other words, this clearly 

indicates that the service life and availability of 

equipment as well as the usage of facilities 

should remain the same. In this case, it is crucial 

to understand that all process involved in the 

project must be properly decided to ensure 

energy efficiency during its pre-construction 

phase. A clear explanation for this is that it will 

provide a significant effect on the overall 

construction project and most notably during the 

post-construction phase (operation and 

maintenance) (Cao, Song, & Wang, 2015; 

Goulden & Spence, 2015; PWD, 2017). 

 

2.1.3 Operation and Maintenance (OpeM) 

 

Sapp (2009) adopts the term operation and 

maintenance to refer to operation and 

maintenance of facilities that cover all aspects of 

the services necessary in order to ensure that the 

built environment is able to perform the 

functions of the facilities based on its design. 

Specifically, operation and maintenance involve 

the daily activities that are required for the 

systems as well as the equipment needed to 

perform the intended functions. In most cases, 

operations and maintenance tend to be combined 

as one and commonly known as O&M 

considering that the facilities are unable to 

operate at maximum efficiency if it is not well 

maintained (Bascoul, 2017; Kalantari et al., 

2017). Jawdeh (2013) pointed out that FM is 

faced with some operational issues which 

include access to a high level of lighting, chillers 

operation and maintenance, cleaning during 

occupancy, and coordination between floors due 

to the missing information about FM during the 

facilities design stage. 

 

2.1.4 Space Management (SpaceM) 

 

Space management is defined by Jackson (2015) 

as a physical space inventory of a company. 

Moreover, it should be understood that 

organisations require space management 

solutions for the purpose of automating the 

process of the facilities and ultimately reducing 

the costs of their occupancy. Consequently, they 

will be able to make the most out of their existing 

space which subsequently increases the overall 

productivity throughout their entire organisation. 

As stated by Wan-Hamdan, Hamid, and Mohd-

Radzuan (2011), FM managers have a relatively 

important role in providing the information 

regarding the space needed during the pre-

construction stage (Hassanain et al., 2014; 

Korpela et al., 2015). 

 

2.1.5 Sustainability (Sust) 

 

Generally, several definitions of sustainability 

have been proposed including the definition 

provided by IFMA (2017) which described 

sustainability as “a practice that will ensure the 

continued viability of a product or good practice 

into the future”. However, the most commonly 

used definition comes from the 1983 United 

Nations Brundtland Commission that defines 

sustainability as a condition "which meets the 

needs of the present without compromising the 

ability of future generations to meet their own 

needs." Moreover, Hodges (2005) highlighted 

that FM managers are the key components in the 

development and operation of green buildings as 

well as the process of carrying out sustainable 

development. Therefore, this clearly indicates 

that FM managers have been recognised as 

appropriate professionals which further 

demonstrate FM value as a significant 

contributor to sustainable development (Nielsen, 

Sarasoja, & Galamba, 2016; Oke & Aigbavboa, 

2017). 

 

2.2 Advantages of Fm Involvement in Vm 

Practice 

 

In a more general sense, FM is considered as a 

fuel for VM studies which further suggests that 

both of them should be applied in the early stages 

of projects considering that they are able to 

increase the value of the building. Apart from 

that, the involvement of FM adds a touch of 

sophistication in modern buildings apart from 

their ability to reduce the complexity, improve 

the design output, enhance the design efficiency, 

and minimise abortive work during construction 

and operation (Tladi, 2012; Enoma, 2005). 

 

Regarding this matter, Jensen (2009) pointed out 

that the involvement of FM will ensure a smooth 

taking over of facilities which subsequently 

reduces future operational expenditure. 

Furthermore, Jensen (2009) and Jawdeh (2013) 
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came to the conclusion that FM can generate 

proper FM requirements that will be able to fulfil 

the satisfaction of clients. In addition to these 

benefits, Tladi (2012) outlined several 

advantages of FM involvement considering that 

FM will be equipped with the knowledge about 

system preliminarily which allows better 

selection of equipment and materials. In this 

case, it is believed the advantages also include its 

potential to extend the accessibility to various 

equipment for maintenance and replacement 

(Kalantari et al., 2017). Other than that, FM 

involvement is also related to cost savings 

throughout the facility lifecycle (Tucker & 

Masuri, 2016; Islam et al., 2017). 

 

2.3 Disadvantages of Non-Involvement of Fm 

in Vm Practice 

 

Regarding this matter, it is important to note a 

number of disadvantages that are caused by 

incorrect decisions made due to the absence of 

FM in VM studies. For instance, Rahman and 

Salim (2013) proposed access difficulties as one 

of the setbacks for maintenance purposes. 

Furthermore, Yasin (2013) and Meng (2013) 

draw our attention to the consequences of the 

inefficiency of the systems which include the 

wrong interpretation of designer that causes the 

failure of meeting FM requirements as well as 

the difficulties in cleaning, especially in external 

trade cleaning.  

 

According to Ahzahar et al. (2011), FM 

managers should be aware of the possible 

consequences if FM involvement is being denied 

which include issues regarding electrical 

services and equipment, difficulties with 

deliveries and waste management, and failure to 

consider life cycle costing analysis. Likewise, 

Ishak et al. (2007) and Mustapa (2013) stated 

that the problems with fixtures as well as the 

fittings and troubles with the fabric of the 

buildings are also associated with the lack of FM 

involvement in VM studies. 

 

2.4 Latent Constructs of Fm Functions in Vm 

Studies 

 

The initial latent constructs that support the 

continuation of the current research to the 

following stage managed to be identified through 

the extensive literature review. Table 1 

summarises the indicators for seven latent 

constructs and source references gathered from 

the literature review. 

 

 

Table 1: Indicators for Latent Construct 

 

Latent Construct Indicators Description of Indicators Sources 

Client Satisfaction 

(ClientS) 

ClientS1 Coordinate with clients to 

ensure that all users and 

owners' requirements are 

included in the brief. 

(Atkin & Björk, 2007; Coenen & 

Schäfer-Cui, 2013; Ikediashi, 

2014; Jawdeh, 2013) 

ClientS2 Assist in the preparation of the 

project specifications. 

(Way, 2006; Toor & Ogunlana, 

2010; Tladi, 2012; Lepkova & 

Uselis, 2013) 

ClientS3 Answer questions prompted by 

the designers. 

(Enoma, 2005; Shafie, Yusoff, & 

Pawi, 2012; Jawdeh, 2013) 

ClientS4 Ensure the design of the 

building is carried out to the 

expectations of those who will 

be utilising the facilities. 

(Yu, 2006; Noor & Pitt, 2009; 

Jawdeh, Wood, & Abdul-Malak, 

2010; Ibiyemi & Adnan, 2014) 

ClientS5 Finalise the brief for clients to 

sign off. 

(N. Lepkova & Jefimoviene, 

2012; Jawdeh, 2013; Yasin, 

2013) 

ClientS6 Provide post-occupancy 

evaluation (POE) outcomes to 

optimise building performance. 

(Preiser, 1995, 2003; Eley, 2001; 

Ilesanmi, 2010; Koleoso, 

Omirin, Adewunmi, & 

Babawale, 2013;) 

ClientS7 Input on service level 

agreements (SLA). 

(Feciková, 2004; Andersen, 

2006; Hui, Zhang, & Zheng, 

2013) 

Energy Efficiency 

(EnerE) 

EnerE1 Check the energy and resource 

consumption. 

(Treloar, McCoubrie, Love, & 

Iyer‐Raniga, 1999; Goulden & 

Spence, 2015; PWD, 2017) 
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EnerE2 Check the appropriateness of 

energy saving. 

(Hajek, 2002; Liang, Li, Wu, & 

Yao, 2007; Xu, Chan, & Qian, 

2011; Tahir, Nawi, & Rajemi, 

2016) 

EnerE3 Check the appropriateness of 

utility services. 

(Cipriano, Carbonell, & 

Cipriano, 2009; Sheau, 

Mohammed, Weng, & Alias, 

2010; Dakwale, Ralegaonkar, & 

Mandavgane, 2011; Tahir, Nawi, 

& Ibrahim, 2016) 

EnerE4 Check the appropriateness of 

power and water consumption. 

(Geethanjali et al., 2007; Qian & 

Chan, 2010; Ng, 2013; Cao, 

Song, & Wang, 2015) 

EnerE5 Check the lighting aspects. ( Hartungi & Jiang, 2012; Friege 

& Chappin, 2014; Goulden & 

Spence, 2015) 

Operation and 

Maintenance 

(OpeM) 

OpeM1 Provide technical information 

to designers in producing the 

best design. 

(Felten, Coenen, & Arnold, 

2009; Fraser, 2014; Islam et al., 

2017) 

OpeM2 Ensure that FM requirements 

stated in the brief are actually 

reflected in the concept design. 

(CIBSE, 2000; Meng, 2013b; 

Kalantari et al., 2017) 

OpeM3 Apply lifecycle costing in the 

selection of materials and 

equipment. 

(Zhang, 1999; Noor, 2014; 

Pilanawithana & Sandanayake, 

2017) 

OpeM4 Ensure access in any area 

inside the building for 

maintenance work. 

( Chotipanich, 2004; Tladi, 2012; 

Bascoul, 2017) 

OpeM5 Raise the O&M issues to avoid 

defects during occupancy. 

(Jaunzens et al., 2001; Sapp, 

2009; Tucker & Masuri, 2016) 

OpeM6 Assist in managing the 

selection of the materials and 

equipment to avoid operational 

issues. 

(De Silva, 2011; Mustapa, 2013; 

Poór, Kuchtová, & Šimon, 2014) 

OpeM7 Check the permanently fixed 

elements in areas that require 

continuous maintenance works. 

(Aris, 2006; Jawdeh, 2013; 

Potkany, Vetrakova, & 

Babiakova, 2015) 

OpeM8 Check the ease of cleaning and 

maintaining the building and 

surrounding areas. 

(Enoma, 2005; Tladi, 2012; 

Hassanain, Al-Hammad, & 

Fatayer, 2014) 

Space Management 

(SpaceM) 

SpaceM1 Ensure the design emphasises 

on the efficient and effective 

space use. 

(Che Mat & Shah, 2006; Lavy, 

2013; Jensen et al., 2014) 

SpaceM2 Ensure a high rate of utilisation. (Che Mat & Shah, 2006; De 

Silva, 2011; Wang et al., 2013; 

Abdullah et al., 2014) 

SpaceM3 Provide info on Computerised 

Maintenance Management 

System (CMMS). 

(Zakaria et al., 2010; Shen, Hao, 

& Xue, 2012; Hungu, 2013) 

SpaceM4 Provide information on space 

needs. 

(Ibrahim, Yusoff, & Sidi, 2011; 

Jawdeh, 2013; Korpela et al., 

2015) 

SpaceM5 Assist general layout and 

circulation. 

(Yu, 2006; Becerik-Gerber et al., 

2012; Hassanain et al., 2014) 

Sustainability 

(Sust) 

Sust1 Check the appropriateness of 

sustainability aspects. 

(Hodges, 2005; Elmualim, Valle, 

& Kwawu, 2012; Nielsen, 

Sarasoja, & Galamba, 2016) 
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Sust2 Provide input for the waste 

disposal system. 

(Bosch & Pearce, 2003; Lee & 

Kang, 2013; Karunasena, 

Rathnayake, & Senarathne, 

2016) 

Sust3 Ensure that the design takes 

into account sustainability 

considerations. 

(Elmualim et al., 2010; Price, 

Pitt, & Tucker, 2011; Oke & 

Aigbavboa, 2017) 

Sust4 Avoid the designing of non-

environmentally friendly 

systems. 

(Savanick, Strong, & Manning, 

2008; Saleh et al., 2011; Wright 

& Wilton, 2012; Chan, 2014) 

Sust5 Provide a reference for the 

selection of options for new 

products introduced and 

discuss their suitability. 

(Hayles, Graham, & Fong, 2010; 

Price, 2012; Jawdeh, 2013) 

Advantages (Adv) Adv1 Proper addressing of client and 

FM requirements to achieve 

satisfaction. 

(Jawdeh, 2013; Islam et al., 

2017) 

Adv2 Address sophistication in 

modern buildings and reducing 

complexity. 

(Jaunzens et al., 2001; Bascoul, 

2017) 

Adv3 Improve the design output and 

increase design efficiency. 

(Arditi & Nawakorawit, 1999; 

Kalantari et al., 2017) 

Adv4 Minimise abortive work during 

construction and operation. 

(Enoma, 2005; Tucker & Masuri, 

2016) 

Adv5 Achieve cost savings 

throughout the facilities 

lifecycle. 

(Jawdeh, 2013; Pilanawithana & 

Sandanayake, 2017) 

Adv6 Ensure a smooth taking over of 

facilities. 

(Aris, 2006; Potkany et al., 2015) 

Adv7 Increase accessibility to 

various equipment for 

maintenance and replacements. 

(Jawdeh, 2013; Von Felten et al., 

2009) 

Adv8 FM provides knowledge about 

the systems early on. 

(De Silva, 2011; Mcauley et al., 

2015) 

Adv9 Better selection of equipment 

and materials. 

(Tladi, 2012; Hassanain et al., 

2014) 

Adv10 Reduce future operational 

expenditure. 

(Jawdeh et al., 2010; Meng, 

2013) 

Disadvantages 

(DisAdv) 

DisAdv1 Designer’s wrong 

interpretation of FM 

requirements. 

(Femi, 2014; Tucker & Masuri, 

2016) 

DisAdv2 Systems inefficiency. (Alriwaimi & Akasah, 2014; 

Pilanawithana & Sandanayake, 

2017) 

DisAdv3 Clients’ loss of profit. (Suffian, 2013; Kalantari et al., 

2017) 

DisAdv4 Access difficulties for 

maintenance purposes. 

(Rahman & Salim, 2013; Yasin, 

2013) 

DisAdv5 Cleaning difficulties. (Jensen, 2009; Jawdeh, 2013) 

DisAdv6 Failure to consider lifecycle 

costing analysis. 

(Razak & Jaafar, 2012; El-

Motasem, 2015) 

DisAdv7 Problems with electrical 

services and equipment. 

(Ahzahar et al., 2011; Tladi, 

2012) 

DisAdv8 Problems with fixtures and 

fittings. 

(Ishak, et al., 2007; Mustapa, 

2013) 

DisAdv9 Problems with the building 

fabric. 

(Al-Hammad, Assaf, & Al-

Shihah, 1997; De Silva, 2011) 
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DisAdv10 Problems with deliveries and 

waste management. 

(Pitt, 2005; Potkany et al., 2015) 

2.5 The Conceptual Framework of Fm 

Functions in Vm Study 

 

The indicators identified from the literature 

review managed to provide the theoretical in 

developing the conceptual framework for the 

present study as shown in Figure 1.

Figure 1- Conceptual Framework 
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3. METHODOLOGY 

 

3.1  Preliminary Survey: Semi-Structured 

Interviews 

 

A preliminary survey was conducted based on 

the constructs and items selected from previous 

research for the purpose of developing the 

research instrument for the present study. 

Moreover, the findings from the literature review 

were utilised in this phase in order to confirm the 

identified FM functions. Meanwhile, it is 

important to note that the purpose of conducting 

the semi-structured interview was to develop an 

understanding of FM involvements in VM 

studies. However, this phase does not serve as 

the main data collection stage because it is only 

a preliminary phase that explored the FM 

functions in VM studies prior to rigorous 

research and comprehensive investigation. 

 

Cavana, Delahaye, and Sekaran (2001) 

suggested that a qualitative approach such as 

interview can be adopted to gain familiarity with 

the phenomena as well as to generate further 

theories for empirical testing. The key aim of the 

semi-structured interview is to verify the 

literature review findings and confirm the 

functions discovered for the purpose of 

reflecting the concerns of the participants 

involved in the industry. More importantly, the 

process of determining these functions had been 

imperative and viewed as relevant and critical 

for VM studies. Furthermore, the semi-

structured interview sessions allow interviewees 

to provide their opinions and views on the 

functions of FM in VM studies. 

 

In the case of the current research, a total of six 

FM and VM managers with experiences in FM 

and VM practices were interviewed. Regarding 

this matter, it should be noted that data saturation 

is reached when new information is unable to be 

uncovered by the participants and the 

information provided by them remain the same 

during the interview  (Glaser & Strauss, 1967; 

Bryman, 2012). In this research, no new themes 

were generated after the fourth interview during 

the preliminary survey. Therefore, this indicates 

that the data collection process had reached the 

saturation point. Furthermore, two additional 

interviews were conducted to ensure and confirm 

that no new themes were emerging; hence, the 

sixth interview successfully confirmed the 

saturation. 

 

3.2 Criteria for Selecting The Respondents 

 

The present study employed purposive sampling 

in which the interviewees were intentionally 

selected by the researcher. In this case, it is 

important to note that the process of selecting 

participants in a qualitative study depends on 

whether the individuals are ‘information rich’ 

and relevant to the research questions (Bryman, 

2012; Creswell, 2014). A number of previous 

studies (Yasin, 2013; El-Motasem, 2015; Tucker 

& Masuri, 2016) suggested that FM and VM 

managers should be selected as the respondents 

because they can support the selection of 

constructs and items for the FM functions. 

Moreover, the rationale for selecting FM and 

VM managers in the present study was based on 

the belief that they can be trusted and considered 

as reliable respondents due to their familiarity, 

knowledge, and expertise which fulfils the 

criteria for FM functions in VM studies. In the 

case of the present study, the respondents for the 

semi-structured interview were identified based 

on the following criteria: 

 

i. Designated at a professional level in the 

organisation as an FM or VM manager. 

e.g.; Senior Officer – Grade 44 and above 

(public sector), Senior manager – (private 

sector). 

ii. Possess extensive knowledge with a 

working experience of more than five 

years in FM practice, specifically in 

performing FM tasks. 

iii. Have experience of more than three times 

than the participants in VM labs, 

specifically for FM projects. 

iv. Currently working in the FM or VM 

division. 

 

4. RESULT 

 

In the semi-structured interview of the present 

study, a total of seven constructs consisting 50 

items were carried forward from the literature 

review phase to the confirmation phase with the 

aim of verifying the literature findings as well as 

confirming the functions discovered from the 

interviews with FM and VM experts. The semi-

structured interview session began with 

questions regarding their brief background 

(Section A), followed by their opinions on the 

FM functions in VM studies (Section B). 

Moreover, it is important to note that each 

interview was audio-recorded after being 
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permitted and acknowledged by interviewees 

prior to conducting the session. 

 

4.1 Section A: About The Respondent 

 

In the case of the current research, each 

interviewee was assigned with an identification 

label (A, B, C, D, E, and F) in order to ensure the 

anonymity and confidentiality of the 

interviewees’ results as shown in Table 2, 

particularly regarding the background of the 

interviewees. Apart from that, the interviewees 

were given the opportunity to propose other 

relevant FM functions that are applicable in VM 

studies. The mean score and SD showed 

(mean=17.5 years, SD=11.06 years) in Table 2 

conclude that the experts possess vast experience 

in FM and VM professions and fit the selection 

criteria of participants. 

 

Table 2: Working Experience of the FM and VM Experts 

 

Questions 
Six expert panels 

A B C D E F Mean SD 

Have you ever been involved in 

the VM study? 

Yes Yes Yes Yes Yes Yes - - 

Does your organisation provide 

any defined policies, 

procedures, and/or guidelines 

for VM? 

Yes Yes Yes Yes Yes Yes - - 

How many years of experience 

do you have in FM? 

30 8 16 32 13 6 17.5 11.06 

4.2 Section B: About Fm Functions in Vm 

Studies 

 

This section provides a detailed discussion on 

FM functions in VM studies which were 

confirmed from the preliminary interviews 

carried out with FM and VM managers who are 

experienced in VM studies. The interviews 

managed to validate the findings from the 

literature review and successfully identified 

important issues based on the views of the 

interviewees. In addition, this interview was 

intended to refine the conceptual framework 

underpinning the current research by

 establishing a list of FM functions in VM 

studies. Therefore, the findings of the current 

research can be used to further develop the 

questionnaire survey to the next phase of the 

study. 

 

Table 3 summarises the content validity analysis 

results of the interviews as well as the items of 

FM functions and VM study that managed to be 

obtained from the preliminary interviews with 

the expert panels. However, no new items were 

proposed by the panel. Nevertheless, the findings 

from this study serve as a stimulus for the next 

phase of the research. 

 

Table 3: Summary of I-CVI Results 

 

Latent Construct Items Experts Agreement I-CVI Decision 

Client Satisfaction (ClientS) 

ClientS1 All 1.00 Remained 

ClientS2 A,B,D,E,F 0.83 Remained 

ClientS3 B,C,D,E,F 0.83 Remained 

ClientS4 All 1.00 Remained 

ClientS5 B,E,F 0.50 Discarded 

ClientS6 All 1.00 Remained 

ClientS7 All 1.00 Remained 

Energy Efficiency 

(EnerE) 

EnerE1 All 1.00 Remained 

EnerE2 All 1.00 Remained 

EnerE3 All 1.00 Remained 

EnerE4 B,E,F 0.50 Discarded 

EnerE5 B,C,E,F 0.67 Discarded 

Operation and Maintenance 

(OpeM) 

OpeM1 All 1.00 Remained 

OpeM2 C,D,E,F 0.67 Discarded 
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5. DISCUSSIONS 

 

Table 2 summarises the characteristics of six FM 

and VM expert panels who completed the 

questionnaires. The results showed that all of the 

respondents were engaged in the VM study 

based on a minimum of six years and a 

maximum of 32 years working experience in 

FM. Hence, this highlights the existence of 

particular policies and guidelines for VM in their 

organisation. 

 

According to Polit and Beck (2006), the method 

of content validity estimation for relevance can 

be used to calculate the content validity index (I-

CVI) of individual items. The interviewees were 

asked to review the relevance of each item based 

on four answer options (1=Not relevant, 2=Not 

important, 3=Relevant, and 4=Very important). 

In the present study, the cut-off value of I-CVI 

was set to 0.78. For instance, the proportion of I-

CVI would be 0.67 if four experts out of the six 

experts chose ‘relevant’ or ‘very important’, 

which causes the particular item to be discarded 

from the measurement items.  

 

The results from this phase of the research act as 

the verification of the functions identified in the 

first phase, followed by an in-depth 

understanding of the functions of FM 

involvement in VM studies as perceived by the 

interviewees.  The content validity of the 

research model consisting of 50 items was tested 

in order to identify the preliminary measures for 

OpeM3 All 1.00 Remained 

OpeM4 All 1.00 Remained 

OpeM5 All 1.00 Remained 

OpeM6 A,B,C,D,E 0.83 Remained 

OpeM7 All 1.00 Remained 

OpeM8 A,B,C,D,F 0.83 Remained 

Space Management 

(SpaceM) 

SpaceM1 All 1.00 Remained 

SpaceM2 All 1.00 Remained 

SpaceM3 A,B,C,E,F 0.83 Remained 

SpaceM4 A,B,C,D,F 0.83 Remained 

SpaceM5 All 1.00 Remained 

Sustainability (Sust) 

Sust1 All 1.00 Remained 

Sust2 A,C,D,E,F 0.83 Remained 

Sust3 All 1.00 Remained 

Sust4 All 1.00 Remained 

Sust5 A,B,C,D 0.67 Discarded 

Advantages of FM 

involvement 

(Adv) 

Adv1 All 1.00 Remained 

Adv2 A,B,D,E,F 0.83 Remained 

Adv3 All 1.00 Remained 

Adv4 A,B,C,E,F 0.83 Remained 

Adv5 All 1.00 Remained 

Adv6 All 1.00 Remained 

Adv7 A,C,D,E,F 0.83 Remained 

Adv8 All 1.00 Remained 

Adv9 All 1.00 Remained 

Adv10 All 1.00 Remained 

Disadvantages of non-

involvement of FM 

(DisAdv) 

DisAdv1 A,B,D,E,F 0.83 Remained 

DisAdv2 A,B,C,D,E 0.83 Remained 

DisAdv3 E,F 0.33 Discarded 

DisAdv4 All 1.00 Remained 

DisAdv5 All 1.00 Remained 

DisAdv6 A,B,C,D,F 0.83 Remained 

DisAdv7 All 1.00 Remained 

DisAdv8 All 1.00 Remained 

DisAdv9 All 1.00 Remained 

DisAdv10 A,B,C,D,E 0.83 Remained 
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FM functions and VM studies. In this case, the 

items with I-CVI over 0.78 remained, while the 

rest were discarded (Aravamudhan & 

Krishnaveni, 2016; Hyrkäs, Appelqvist-

Schmidlechner, & Oksa, 2003) because the 

values of more than 0.78 are considered valid 

(Polit & Beck, 2006). 

 

Nevertheless, ClientS5 was not validated by 

interviewee A, interviewee C, and interviewee D 

because they claimed that item ClientS5 has a 

similar meaning as item ClientS1. Hence, this 

indicates that ClientS5 was an overlapping item, 

thus it was removed from the construct. 

Meanwhile, EnerE4 was not approved by 

interviewee A, interviewee C, and interviewee D 

because they claimed that item EnerE4 has the 

same meaning as item EnerE1. As a result, 

EnerE4 was considered as an overlapping item 

which caused it to be removed from the 

construct. Similarly, item EnerE5 was not 

validated by interviewee A and interviewee D 

because it shares the same purpose with the 

previous item. 

 

Interviewee A and interviewee B did not validate 

OpeM2 because both of them believed that item 

OpeM2 does not represent operation and 

maintenance criteria in the construct. 

Meanwhile, Interviewee E and interviewee F did 

not validate Sust5 because they believed that 

item Sust5 does not represent the sustainability 

criteria in the construct. Other than that, 

DisAdv3 was not agreed by interviewee A, 

interviewee B, interviewee C, and interviewee D 

because it was not suitable to be one of the 

indicators in the construct. 

 

Overall, it can be clearly concluded that a total 

of six items did not fit the criteria which caused 

them to be discarded from the measurement 

items. According to the summary presented in 

Table 3, ClientS5 was not validated by Expert A, 

C, and D, EnerE4 was not approved by expert A, 

C, and D, EnerE5 was not validated by expert A 

and D, OpeM2 was not validated by Expert A 

and B, Sust5 was not validated by Expert E and 

F, whereas DisAdv3 was only confirmed by 

Expert E and F despite the fact that all of these 

items were reported in the literature. Therefore, 

only 44 items under the sub-groups of client’s 

satisfaction, energy efficiency, operation and 

maintenance, space management, sustainability, 

and VM study were relevant and best fit the 

initial development of the integration of FM in 

VM studies. As a matter of fact, these 44 items 

were proposed and modified based on the 

opinions of the experts. 

 

6. CONCLUSION 

 

Overall, the present study concluded that VM 

ought to be connected with all of the project 

stages. However, an earlier start is always a great 

decision to minimise the obliged investments in 

executing any adjustments as well as the need to 

save money, efforts, and achieve the best quality 

and ideal solution for emerging issues. 

Moreover, it should be noted that the main goal 

of an FM manager is to ensure the functionality 

of the built environment by taking into 

consideration the aspects of people, place, 

process, and technology. Therefore, it should be 

applied throughout the whole life cycle of the 

building starting from the pre-construction phase 

with the aim of achieving optimum results, 

avoiding unnecessary problems as well as a 

means of saving time, effort, and money. 

 

On another note, the findings of the qualitative 

data can be used to confirm the functions needed 

in ensuring that FM managers are regularly 

involved in VM studies. More importantly, this 

data will become the basis for future research to 

proceed with a quantitative strategy, particularly 

in establishing an FM-VM integration 

framework. In other words, the findings from 

this preliminary phase of research can be 

employed to assist further development of the 

questionnaire survey which includes 

summarising the profiles of individual interview 

participants as well as interpreting the meaning 

of the discussion. On a final note, it should be 

understood that the purpose of individual 

interviews is to qualitatively confirm the issues 

that are grounded in the theory obtained from the 

intensive literature review.  
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