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 Background: The lack of the workspace planning is said to be able to create workspace 

conflict at the construction site.  Previous studies have exposed various shortcomings of 
workspace planning but it is less studied for the construction environment based on the 

industrialised building system (IBS). Objective: This study seek to identify the 

relationship between the factors of lack of workspace planning with workspace 
conflicts in the IBS project environment in Malaysia. Results: Four categories of the 

exogenous variables have been used namely management, jobsite planning, resources 

and logistic, and project characteristic and external environment issues referring to 
factors of lack of workspace planning conflict, creating workspace conflict at the site. 

Questionnaire were used in the data collection on 168 Malaysian IBS contractors.   The 
statistical analysis technique utilizing the Structure Equation Modelling (SEM) 

becomes the basis of this study. The outcome has identified that there are significant 

variables namely management and project characteristic and external environment 
issues which positively create the workspace conflict at the site. Conclusion: This 

indicates that there are two issues that need to be given due attention by the contractors 

when preparing for the workspace planning as to avoid the negative impacts in the 
construction; covering areas like productivity, quality, constructability, safety, and 

delay in project completion. 
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INTRODUCTION 

 

The flaws of the workspace planning and the 

workspace conflicts at the construction site are 

among the topics that have been greatly discussed in 

construction studies (Akinci et al. 2002a, b, c; Wu & 

Guo, 2005; Dawood & Mallasi, 2006; Winch & 

North, 2006; Tantisevi & Akinci, 2007; Wu & Chiu, 

2010).   However, the study of the relationship 

between the factors of lack of workspace planning 

and workspace conflicts has been found to be scarce 

(Thomas et al., 2006). The workspace conflicts at the 

construction site such as design conflicts, congestion, 

safety issues, access obstructions, work distractions 

and malfunction are able to reduce work 

productivity, quality, constructability and delay in 

completing the projects (Thabet et al., 1992; Riley & 

Sanvido, 1997; Akinci, 2000). Kaming et al. (1998) 

assert that space conflicts or crowding in workspaces 

can create a reduction in the productivity between 

10% and 40% and reduce work efficiency up to 65%, 

whereby 58% rest in the access obstructions. 

Previous studies have unravelled various 

shortcomings of the workspace planning that 

contribute to workspace conflicts (Thabet & 

Beliveau, 1994; Riley & Tommelein, 1996; Riley & 

Sanvido, 1997; Guo, 2002; Akinci et al., 2002a; 

Akinci et al., 2002c; Dawood & Mallasi, 2006; 

Hammad et al., 2007; Aduagyei, 2008; Chua et al., 

2010; Bansal, 2011). Nonetheless, studies on the 

weaknesses on workspace planning in the 

industrialised building system (IBS) project 

environment are very scarce.  Most factors are found, 

based on the observations made on conventional 

projects.  Fundamentally, there is no difference 

between the factors of lack of workspace planning 

established previously with the lack of workspace 

planning surrounding IBS projects.  Construction 

projects’ planning and management are universal 

whereby the planning and management techniques 
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can be applied to all circumstances (Mhd Azmin et 

al., 2013).  Thus, these factors can serve as the basis 

to be tested in the IBS project environment and to 

provide a conclusion.  

 The IBS construction method is generally a 

system that is able to enhance productivity, 

construction quality (Mohd Hanizun et al., 2010), 

and reasonable cost and duration in completing a 

project (Kadir et al., 2006). This system is more 

controlled and standardised, and philosophically 

adapted from other industries like the constructions 

of Lean Production, Mass Production, and Just-in- 

Time.  However, the findings of a study in Hong 

Kong (Pheng and Chuan, 2001), Singapore (Mian, 

2006), and Malaysia (Salihudin Hassim et al. 2008; 

Jaillon, 2009) on constructions adopting the IBS 

method identified that the issues of space at the site 

is still an issue that obstructs construction quality, 

productivity, constructability, safety and damage. 

There is indeed, a need of in-depth study on the 

relationships between factors of lack of workspace 

planning and that causes space conflicts.  Previous 

researchers have made some conclusions on both 

workspace planning and workspace conflicts based 

on qualitative and quantitative studies. Yet much 

focus was not given on the factors of lack of 

workspace planning. However, the focus of their 

studies is directed at the model development to 

facilitate project managers to identify and analyse the 

space conflict as well as plan the workspace at the 

site.  Thus, this study seeks to analyse the 

relationship between factors of lack of workspace 

planning and workspace conflicts in the IBS projects 

in Malaysia through the use of the Structural 

Equation Model (SEM). The outcome of this analysis 

provides a better understanding on the relationship 

between the lack of the workspace planning with 

workspace conflicts. The output from the relationship 

model is very important to contractors, so that 

negative impacts on the lack of workspace planning 

can be mitigated and in order for the quality, 

productivity, constructability, safety and duration of 

completion can be enhanced.    

 

Factors of Lack of Workspace Planning that 

Causes Space Conflict at the Construction Sites: 

Space serves to be a resource and key to other 

resources at the site (Mhd Azmin et al., 2013). It 

need to be planned meticulously as it helps to iron 

out the implementation of the construction activities.  

The failure of the project managers in planning and 

managing the need for space utilization for 

construction activities can create conflicts of the 

workspace.  Previous studies (Riley & Sanvido, 

1997; Guo, 2002; Jang, 2002; Akinci et al., 2002a; 

Akinci et al., 2002c; Dawood & Mallasi, 2006; 

Winch & North, 2006; Hammad et al., 2007; 

Aduagyei, 2008; Chua et al., 2010; Bansal, 2011) 

have put forth various factors of the lack of 

workspace planning at the construction site. The 

inability of the project managers to plan the need of 

the space utilization causes the sub-contractors to 

have to share the same space while doing their work 

activities (Bangsal, 2011). Jang (2002) and Akinci et 

al. (2002b) state that the failure of the managers in 

organising the construction activities and the 

pressure for them to complete the project, have led to 

the problem of space conflict. Meanwhile, Riley and 

Sanvido (1997) identified that their failure in 

preparing for detailed space planning has led to the 

issue of space conflict on the same space used for 

multiple activities. This researchers has successfully 

detected 140 space disturbance and conflict from 12 

categories of disturbance occurring in two 

construction sites.    

Contrasting Dawood and Mallasi (2006), space 

conflicts happen due to the communication failure in 

the work implementation as well as due to the work 

demand factor in the same work zone. In another 

study, Mallasi (2006) has discussed on the same 

issue where project managers are not able to 

communicate visually in strategising and planning 

the space and that there has been a complex 

workspace factor, further creating conflict.  Chua et 

al. (2010) posit that space conflicts happen due to a 

number of aspects like overlapping work, demand for 

use and space offer, the fact that information on work 

activities is separated between document and tools, 

also the uniqueness of a project. Trang (2009) 

criticises the method of how activities are arranged in 

the planning and scheduling such as the preparation 

of work activities not following the sequence also 

space sharing between various workers which lead to 

the conflict involving space. A study done in 

Vietnam by Trang (2009) proves that the use of 

workspace by the sub-contractors is among the crux 

of this issue. This finding is consistent with the views 

established by Jang (2002), Chua et al. (2010), and 

Bangsal (2011). Akinci et al. (2002b) conclude that 

all factors mentioned above are caused by the lack of 

tools that can help project managers formalise all 

construction activities with workspace conflicts. The 

impact is that project managers have some 

difficulties in deciding on the work stages, and space 

resources. Earlier work by Akinci (2000) finds that 

the work method used is not suitable, further causing 

workspace conflicts that are very striking at the 

construction site. Winch and North (2006) agree with 

Akinci et al. (2002b) that workspace planning failure 

is related with the project managers not having an 

effective method in space management further 

leading to the occurrence of work overlap between 

the workers in the same work zone. Other factors 

include the absence of space planning guideline and 

the lack of experience of the managers in organising 

construction activities. Thabet and Beliveau (1994) 

have concluded on four factors which contribute to 

the lack of the workspace planning namely: (1) the 

lack of preparation of space to accept work activities 

in bulk in the same space; (2) construction location in 
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the crowded areas; (3) some work activities 

necessitate wide spaces and this distracts other 

activities; and (4) the factor of policy in the work 

area which only requires one activity to be done at 

one time.  Guo (2002), shares the same sentiment 

with Akinci et al. (2002b) and Winch dan North 

(2006). Workspace conflicts happen due to the 

crowded areas and the fact that the project managers 

do not have any formal procedures as to identify all 

potentials that create space conflict. As opposed to 

the view by Hammad et al. (2007) and Watkins et al. 

(2009), the lack of planning is caused by the use of a 

lot of equipment. This stems from the complex state 

of the working area, size and shape of the space, 

complex activities and wrong machine placement 

also the conflict between emergency exit and 

workspace for the machineries.  Heesom (2004) has 

assessed three contractors at three sites in the United 

Kingdom and he finds that the aspect of space 

planning is not prepared for dynamically and 

comprehensively by the contractors. The lack of 

communication and coordination, the constantly-

changing construction method, construction location 

in busy areas, space constraint and the absence of 

efficient planning methodology, experiences and 

competency of project managers are the contributing 

factors to the occurrence of the workspace conflicts 

on-site. Congestion and obstruction are also named 

as the types of conflict that very frequently happen. 

The consequence of the space conflict can 

significantly create some problems in terms of 

reduced work productivity and delay in project 

completion (Rad, 1980; Oglesby et al., 1989; 

Sanders et al., 1989; Akinci, 2000; Jang, 2002; 

Mallasi & Dawood, 2004; Thomas & Horman, 2006; 

Thomas et al., 2006). Thomas et al. (2006) have 

identified three main factors of inefficiency of 

labour: (1) workspace conflict; (2) failure 

management planning; and (3) weather factors. This 

study was carried out in the project site Bryce Jordan 

Tower in State College, Pennsylvania. The findings 

of the studies done in Vietnam (Trang, 2009), 

Thailand (Makulsawaudom & Emsley, 2001) and 

Canada (Hanna & Heale, 1994) establish that there 

are many factors that cause conflict especially 

pertinent to the use of space at the site. The patterns 

of this factor exhibit some similarities with the 

studies earlier which have focused on workspace 

planning. This shows that the aspect of effective and 

systematic space planning needs to be stressed by on-

site project managers as it can leave an impact to the 

low productivity, construction performance and 

construction quality. Aduagyei (2008) in Calgary, 

studies the causes behind the loss of productivity, by 

focusing on the congested space conflict in the 

workplace.  This qualitative-quantitative study has 

indirectly made this workspace conflicts as the focal 

point for the reason behind the reduced work 

productivity at the site. Findings from the 

observation analysis established that the factors for 

the reduced productivity in the workspace and impact 

the work flow are construction material handling 

(there are many materials at the work area), 

excessive pre-fabrication component at the 

workspace, disorderly movements of workers and 

materials, weak communication, use of large-size 

equipment, disorderly work sequence, too many 

workers, abandonment of safety aspects, and 

inconsistent flow of work materials.  Similar factors 

have been found through the questionnaire analysis 

and it is found that they influence the reduction of 

productivity at the workspace caused by congestion 

conflict in the work area. Aduagyei (2008) 

categorises three leading variables causing reduced 

productivity caused by this conflict. They are 

management issues, jobsite planning issues, and 

labour and material issues. Aduagyei (2008) adopts 

the Multiple Regression method and the SEM in 

looking into this relationship. The analysis outcome 

shows that there is a significant relationship between 

issues regarding workspace conflicts that stand as the 

reason behind the reduced productivity in the work 

area. The use of the three exogenous variables serves 

as a platform for writer in studying the relationship 

between the factors of the lack of workspace 

planning and workspace conflicts in IBS projects. 

This is because the study by Aduagyei (2008) 

directly analyses the relationship between these three 

issues with congested space conflict in the scope of 

conventional construction.   

Koskela (1999) touches directly on the aspect of 

space where it is thought to be a resource that needs 

to be considered to help ease the process of 

production of the costruction at the site.  According 

to the researcher, the work flow will be distracted if 

there are a lot of workers at the same location and 

this creates “workspace congestion” that give an 

impact to the reduction of productivity. Koskela’s 

theory (1999) has exposed that several factors of the 

lack of planning do contribute to the space conflict. 

The factors are construction design, source 

availability in work implementation, space sharing, 

construction activity sequence and external 

environment like the weather. For construction 

planners, all five factors must be given attention 

while preparing for space at the site as it is proven to 

leave an impact on the reduced productivity due to 

the distractions exerted by the space conflicts. Doloi 

et al. (2011), have conducted a study on the main 

factors for project delay in India. Seven categories of 

factors and 27 sub-factors are identified as the factors 

for the construction delay namely: (1) commitment 

factor; (2) inefficient site management; (3) 

weaknesses in site coordination; (4) poor planning; 

(5) weakness in translating the project scope; (6) 

communication problem; and (7) sub-contract 

standard. The findings establish that the factors that 

have a direct link with space planning are safety on-

site, labour and sub-contractor control planning on-

site, planning for material use, careless construction 
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method planned nd traditionally, storage and 

equipment, the use of sub-contractors and labour has 

been excessive, low labour skills, lack of readiness of 

the construction drawing, unrealistic and disorderly 

scheduling, also weakness in planning and project 

site management. An earlier study by Sambavisan 

and Soon (2007) in Malaysia finds that 5 out of 10 

leading factors for the project delay are directly 

significant with the aspects of planning and space 

conflict at the site. The factors are the weakness of 

the construction activity planning, the site planning 

and management, low sub-contractors’ experiences, 

failure and the lack of efficiency of the machinery 

equipment, and poor communication between the 

construction team, sub-contractor, supplier and 

clients.    

The outcome of the literature identifying that 

some significant factors often observed serve as the 

basis in identifying the relationship of the factors of 

the lack of workspace planning which create the 

space conflict for the IBS project environment. These 

factors are categorised into four exogenous variables 

namely management (MG), jobsite planning (JSP), 

resource and logistic (RL), and project characteristic 

and external environment issues (PC) (not accounted 

for by Aduagyei, 2008). A model which studies the 

relationships of the factors of the lack of workspace 

planning with workspace conflicts at the construction 

site is developed and four hypotheses of this study 

will be tested in this work. The hypotheses are as 

follows:   

a. Hypotheses 1: “Management issues” gives a 

positive effect to “Workspace conflict”. 

b. Hyhotheses 2: “Jobsite planning issues” 

gives a positive effect to “Workspace conflict”. 

c. Hypotheses 3: “Resources and logistic 

issues” gives a positive effect to “Workspace 

conflict”. 

d. Hypotheses 4: “Project characteristic and 

external environment issues” gives a positive effect 

to “Workspace conflict”. 

 

 

 
 

Fig. 1: Research Model 

 

MATERIALS AND METHODS 

 

This study employs the quantitative method 

through the technique of an opinionated study, using 

the questionnaire form. The development of the 

questionnaire items (87 items comprising of 4 

categories of variables which are management, 

jobsite planning, resource and logistic, and project 

characteristic and external environment issues 

including the endogenous variable question items) 

has been adapted from past studies. The question 

items are developed using the 5-point Likert Scale 

(5=strongly agree, 4=agree, 3=neutral, 2=disagree, 

dan 1=strongly disagree). The form developed was 

tested in terms of the content validity. Ten 

academicians from the Higher Learning Institute 

were selected to validate the content of the questions 

given. Next, a pilot study was done on 127 contractor 

firms for the purpose of testing the construct validity. 

They are those registered with the Construction 

Industry Development Board (CIDB) and Contractor 

Services Centre (PKK) respectively under classes C, 
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B, A, and G5, G6, and G7 but not registered as IBS 

contractors. This is a pilot test for preparing the 

actual set of questionnaire. These contractors have 

some similarities with the real sample in terms of 

their organisation of management, experienced in the 

aspects of management and planning on the actual 

construction environment (Hackley, 2003; Jamal @ 

Nordin, 2009). The factor analysis technique was 

adopted for all variables. Exploratory factor analysis 

(EFA) was done to obtain new constructs to 

identifying the best value that was obtained from the 

pilot study (Jamal @ Nordin, 2009). EFA was also 

required to proceed with the procedure of adopting 

the SEM other than using the Confirmatory Factor 

Analysis (CFA) (Jamal @ Nordin, 2009). The 

approach of the Principal Component Analysis 

(PCA) was adopted to form the uncorrelated linear 

combination on the variables mentioned and to 

remove the uncorrelated items so much so that it will 

be able to form single constructs in any given 

questionnaire (Jamal @ Nordin, 2009). Through the 

EFA, several procedures have been used as 

developed by Jamal @ Nordin (2009) and through 

the recommendation by Piaw (2009). The content 

validity of the construct at an early stage  can be seen 

on the construct validity and the item homogeneity 

for every variable based on the Goodness-of-Fit such 

as Sphericity Bartlett Test/x
2
 (Sig.<.50), sufficiency 

of sample/ Kaiser-Meyer-Olkin (KMO) ≥.50, factor 

loading (≥.50), homogeneity (≥.30), Eigenvalue 

(≥.10), and % the contribution of variant towards the 

factor (≥3.00) (Table 1). 

 
Table 1: Construct Validity using Factor Analysis and Item Homogeinity  

Independent Variable 
Number of 

Item 

No. of Item 

Removed 

No of Factor/ 

Construct 

KMO 

Value 
Homogeneity Value 

Management issues  14 - 4 0.76 0.49 until 0.80 

Jobsite planning issues 37 8 * 5 0.78 0.36 until 0.75 

Resource and logistic issues 24 - 4 0.87 0.48 until 0.80 

Project characteristic and external 
environment  issues 

8 - 2 0.81 0.58 until 0.68 

Note: *factor loading <.50 through the rotated factor-loading matrix  
 

The results of the EFA on the sampling 

sufficiency analysis of KMO and the Sphericity 

Bartlett Test for all categories of variables have 

fulfilled the sufficiency and significance of sampling. 

For the classification of the type of factor in the 

category of management issues (MG), the first factor 

is the items that represent the factor “communication 

and coordination – X1”. The second factor represents 

“making decision and team work – X2”, factor three” 

safety planning and management – X3”, and the 

fourth factor refers to “competency and experience of 

the technical team – X4”. For the exogenous variable 

jobsite planning issues (JSP), factor one is 

categorised as “scheduling planning and space 

planning method  – X5”, factor two “equipment and 

labour use planning – X6”,  factor three “space 

sharing and construction method determination – 

X7”, factor four “the involvement of sub-contractors 

in preparing for work planning and effective space – 

X8”, and factor five “space use determination  – X9”. 

The result of the analysis result for the category of 

the exogenous variable namely resource and logistic 

issues (RL), shows that factor one refers to “labour 

and moral – X10”, factor two “material, logistics and 

arrangement of facility –X11”, factor three 

“availability of space and equipment – X12”, and 

factor four “availability of materials and labour – 

X13”.  For project characteristic and external 

environment issues (PC) the analysis results of factor 

one refer to “weather, order of change, time and 

budget, also elements of uncertainty – X14” and 

factor two refers to “project design, complex 

construction site, size and location of site – X15”. 

The four categories of the exogenous variables form 

factors of the lack of workspace planning. For the 

endogenous variable, it is represented by four 

constructs forming workspace conflict (WC) and 

labelled as WC1, WC2, WC3, and WC4 (Figure 1). 

Having obtained a set of questions that is 

accurate and with a good level of validity (Appendix 

A), data collection on the actual sample lies in 254 

firms of IBS contractors (the analysis unit is the 

personnel accountable for preparing for the planning 

and scheduling of the construction) (referring to the 

Sample Size Determination Table by Sekaran (2003), 

p. 294). The total number of the study population is 

721 contractors. The population involves contractors 

of building construction registered with the CIDB 

Malaysia under the category of IBS contractors 

referred through the Malaysia CIDB Directory 

(2012) (IBS Supply Chain-E-Directory). Simple 

random sampling was adopted as to meet the SEM 

analysis requirements (Piaw, 2009). The data 

compiled were analysed using the SEM analysis 

technique. The SEM adopts the model testing 

method to examine the relationship between a set of 

variables in a study. The model of hypothesis 

proposed by the researcher was tested if it matched 

with the study data compiled from the respondents 

(Piaw, 2009). According to Ramayah et al. (2010), 

the SEM analysis was used to estimate the model of 

measurement and the model of structure for the 

quality and fit of the model.  Meanwhile, Isik et al. 

(2009) assert that the SEM serves as a statistical 

technique combined with the measurement model 

(confirmatory factor analysis) and the structure 

model (analisis regresi dan analisis laluan) in a 

statistical test.  
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RESULT AND DISCUSSION 

 

The model was tested using SPSS software for 

the descriptive and reliability analysis. Next, AMOS 

software version 16.0 was used to test the model 

using the SEM which is a comprehensive approach 

to test the hypotheses put forth (Ramayah et al., 

2010). Firstly, the Confirmatory Factor Analysis 

(CFA) was done to test the reliability and validity of 

all items (measurement model) and next, to test the 

structural model. The profile of the respondents is 

shown in Table 2. 168 or 66.14% of respondents 

have provided some thorough details. 

  
Table 2: Demographic profile of respondents 

Demographic  Frequency Percentage 

Posision in organisation    

 Project planner 34 20.2 

 Project manager 61 36.3 

 Project engineer 28 16.7 

 Site engineer 16 9.5 

 Quantity surveyor 17 10.1 

 Site quantity surveyor 1 .6 

 Site supervisor 11 6.5 

Education level   

 Masters degree 15 8.9 

 Bachelor degree 107 63.7 

 Diploma  24 14.3 

 Certificate  13 7.7 

 Others 9 5.4 

Experience in construction (years)   

 ≤ 5 25 14.9 

 6-11 47 28.0 

 12-17 34 20.2 

 18-23 31 18.5 

 24-29 24 14.3 

 ≥30 7 4.2 

Experience in preparation of project planning and scheduling (years)   

 ≤ 5 34 20.2 

 6-11 63 37.5 

 12-17 35 20.8 

 18-23 17 10.1 

 24-29 17 10.1 

 ≥30 2 1.2 

 

Measurement model: 

To test the quality of the measurement model, 

the guideline by Zainudin (2012) is referred as 

seeking to evaluate the unidimensionality by 

determining the value of the factor loading for every 

latent construct where it needs to be equal or more 

than 0.6.  Constructs X3, X4, X5, X8, WC3, and 

WC4 were removed from the next analysis as it was 

below the value of 0.6 and the process of the models 

specification was re-analysed. For the measurement 

model fit test (Goodness-of-Fit), Holmes-Smith et al. 

(2006) and Hair et al. (2010), three fit indices have 

been suggested with each having an index for every 

category. The cut-off value determination for the 

Absolute fit: Root Mean Square Error of 

Approximation (RMSEA) (<.08) (Zainuddin, 2012), 

significance probability (p>.05) (Zainuddin, 2012), 

dan Goodness of Fix Index (GFI) (>.90) (Joreskog & 

Sorbom, 1984; Zainuddin, 2012); Incremental fit: 

Comparative Fix Index (CFI) (>.90) (Bentler, 1990; 

Zainuddin, 2012), Adjusted Goodness of Fix Index 

(AGFI) (>.90) (Tanaka & Huba, 1985; Zainuddin, 

2012); and the Parsimonius fit: CMIN (Chi 

square/df) <5.0 (Zainuddin, 2012). The analysis 

outcomes show that the RMSEA is .037, significance 

probability 0.141, GFI 0.953, CFI 0.983, AGFI 

0.916, dan CMIN 1.230 (Chi square = 54.120, 

df=44). All findings of the analysis demonstrate that 

the model studied is compatible and thus, the model 

modification process should not be carried out again.   

For data validity and reliability tests, referring to the 

assessment on the convergent validity (with 

reference to the factor loading and the AVE value 

≥.50) (Bagozzi & Yi, 1988), the construct validity 

(referring to the index value of the GOF, and the 

discriminant validity (comparing the AVE value with 

the correlation value between constructs where it is 

thought to be achieved when the diagonal value is 

higher than the values at the horizontal and vertical 

lines). Meanwhile for the reliability testing, it is in 

reference to the internal reliability (Cronbach Alpha 

≥.70) (Nunnally, 1978), the construct reliability (CR) 

(CR≥.60) (Zainuddin, 2012), and average variance 

extracted (AVE≥.50) (Tables 3 and 4). 
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Table 3: The analysis results of the CFA for measurement model. 

Constructs/Indicators Factor loading 
Alpha Cronbach 

(0.7 and above) 

CR 

(0.6 and above) 

AVE 

(0.5 and above) 

Management issues (MG)  0.82 0.68 0.52 

X1 0.82    

X2 0.60    

Jobsite planning issues (JSP)  0.90 0.75 0.50 

X6 0.79    

X7 0.68    

X9 0.64    

Resource and logistic issues (RL)  0.92 0.80 0.58 

X11 0.70    

X12 0.72    

X13 0.85    

Project characteristic and external 

environment issues (PC) 

 0.84 0.60 0.42 

X14 0.61    

X15 0.69    

Workspace conflict (WC)  0.80 0.80 0.63 

WC1 0.83    

WC2 0.81    

 

Table 4: Discriminant Validity 

Construct  Management 
issues 

Jobsite 
planning issues 

Resource and 
logistic 

issues 

Project 
characteristic 

and external 
environment 

issues 

Workspace 
conflict 

Management issues (MG) 0.72     

Jobsite planning issues (JSP) 0.36 0.71    

Resource and logistic issues (RL) 0.49 0.67 0.76   

Project characteristic and external 

environment issues (PC) 

0.15 0.48 0.43 0.65  

Workspace conflict (WC) 0.33 0.32 0.32 0.67 0.82 

 

The findings of the validity and reliability test 

analyses showed that all tests have been fulfilled, 

except for the assessment on the variance extracted 

(AVE). All constructs have exceeded the cut-off 

value as determined except for the Project 

characteristic and external environment issues 

construct (AVE value 0.42) (Table 3). This is caused 

by the fact that all items in the constructs of X14 and 

X15 have the factor loading values not more than 

0.70 causing the AVE value to not reach as high as 

expected. According to Imam Ghozali (2011), this 

reliability value can still be accepted for observations 

that are exploratory by nature. This is also the case 

for the discriminant validity, where only the 

construct of workspace conflict (WC) with the AVE 

value correlated lower with the project characteristic 

and external environment issues (PC) where the 

value is 0.67 (AVE 0.65).   However, for other 

constructs, the AVE value is higher than the 

correlation with other constructs. This demonstrates 

that it has a good convergent validity.  In sum, the 

testing on the discriminant validity can still be 

perceived as being at a satisfactory level and can be 

accepted for the following analysis (Imam Ghozali, 

2011). 

 

Structural model: 

After all the testing in the CFA is fulfilled, the 

structural model analysis is done by rearranging all 

the exogenous and endogenous variables. All arrows 

are attached to all the constructs based on the 

relationship hypothesis in the previous study models 

(Figure 2). 

 



145                                                                    Mhd Azmin Mat Seman et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(20) June 2015, Pages: 138-153 

 
Fig. 2: Measurement model integrated into the structural model 

 

In reference to Figure 2, the findings of the 

analysis illustrate that standardized beta estimate for 

management issues is 0.29, jobsite planning -0.08, 

resource and logistic -0.07, and project characteristic 

and external environment issues reads 0.70.  

Meanwhile, the measurement of relationship between 

the constructs is between 0.154 and 0.674. To see the 

contribution of these constructs in estimating 

workspace conflict, the value of R² is referred and 

the contributions of all constructs show 52%. The 

matching index value of the structural model for 

categories Absolute fit, Incremental fit, and 

Parsimonius fit shows a good match. As a whole, the 

model constructed in this study has a good GOF 

value level. If compared with the measurement 

model, the analysis findings in the structural model, 

in terms of the model fit, are the same. The Chi-

square value of the structural model is also not high 

off from the value on the measurement model. 

According to Hair et al. (2005), if the comparison of 

the model fit between the measurement and structural 

models have a low, or better value difference of the 

Chi-Square than the overall measurement model, it is 

thought that the structural model  has some flaws, 

validity-wise. Table 5 shows the regression analysis 

to test the hypothesis. In this testing, indicators can 

provide a picture whether or not there is a significant 

relationship by making reference to the values of P 

and CR (Critical Ratio). Asmarani (2006) states that 

if value P is below 0.05 and the value of CR above 

the level of 2.00 it shows that the study hypothesis is 

accepted or otherwise. Referring to Table 5, there is a 

positive relationship between management issues and 

workspace conflict. This is clear when the analysis 

outcome shows that the value of P = 0.019 remains 

below the .05 level and the value of CR = 2.339 is 

greater than 2.00. This means that the statement of 

management issues giving a positive impact to 

workspace conflict is accepted. The finding proves 

that the the management factors like poor 

communication and coordination, the lack of 

decision-making done by the management, and 

teamwork contribute to workspace conflict at the 

site. Workspace conflicts at the construction site in 

the IBS project environments can easily happen 

when contractors fail to plan and manage critically 

the aspects related to their relationship with clients, 

construction team and the sub-contractors. The same 

goes with the aspect of decision-making by the 

management especially by the construction planner 

or project manager. The shortcomings in the 

decision-making related to work activity planning 

and the need for resource use have negatively 

affected the stages of the project.  In addition, if there 

is a lack of work activity distribution at the site, then 

the construction team or the organisation of the 

contractors on-site will not be effective. 

  

 

 

 

Management  

issues (MG) .36 
X2 e2 

.60 

.68 
X1 e1 

.82 

Jobsite Planning  
issues (JP) 

 .47 
X7 e7 

.63 
X6 e6 

.41 
X9 e9 

.68 

.79 

.64 

Resouce and Logistic 

issues (RL) 
 .51 X12 e12 

.49 
X11 e11 

.71 
X13 e13 

.72 

.70 

.85 

Project Characteristic 

and External Environment 
issues (PC) 

 

.37 
X14 e14 

.47 
X15 e15 

.61 

.69 

.52 

Workspace Conflict 

(WC) 

.68 
WC1 

e16 

.66 
WC2 

e17 

.81 

.36 

.49 

.15 
.67 

.48 

.43 
Fit Values 

Chi Square = 54.120 
df = 44 

GFI = .953 
AGFI = .916 
NNFI = .975 

CFI = .983 
RMSEA = .037 
CMIN = 1.230 
p-value = .141 

.83 

e18 

.29 

.70 

-.07 

-.08 
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Table 5: Hypothesis testing through analisis regression weights 

   
Estimate S.E. C.R. P Label 

Workspace conflict 

(WC) 
<--- Management issues (MG) 0.610 0.261 2.339 0.019 

 

Workspace conflict 

(WC) <--- 

Project Characteristic 

and External Environment 

issues (PC) 

1.286 0.323 3.976 *** 
 

Workspace conflict 

(WC) 
<--- 

Resource and logistic issues 

(RL) 
-0.113 0.255 -0.442 0.659 

 

Workspace conflict 

(WC) 
<--- Jobsite planning issues (JSP) -0.141 0.280 -0.506 0.613 

 

Note: *** shows high significance at the level of <0.001 
 

The second hypothesis concentrates on whether 

jobsite planning issues would have an effect to 

workspace conflict. The analysis outcome finds that 

the value of P=0.613 stays at a significant level  

which is 0.05 indicate that the null hypothesis fails to 

be rejected. Similarly, the value of CR = -0.506 is 

below the value of 2.00. This portrays that there is no 

significant relationship between jobsite planning 

issues and workspace conflict. For the third 

hypothesis, the finding of regression weights shows 

that the value of P=0.659 is above 0.05 showing that 

null hypothesis too, has failed to be rejected.  This is 

similar to the CR value which happens to be below 

the value of 2.00 which is -0.442 showing that the 

study hypothesis is insignificant and is rejected. The 

study finding clearly shows that the resource and 

logistic issues covering the lack of material planning, 

logistics, and facility arrangement, availability of 

space and equipment also availability of materials 

and labour does not leave much influence on the 

workspace conflict in IBS projects. There is a 

significant relationship between project characteristic 

and external environment issues and workspace 

conflict. The P value obtained stays below 0.05 and 

at a significant level of <0.001 and the null 

hypothesis is rejected. The same goes with the CR 

value staying above 2.00 which is 3.976. The 

outcome of this testing proves that issues like 

weather, change of order, time and budget also 

elements of uncertainty contribute to the workspace 

conflicts on-site. The same goes with issues like 

project design, complex site, location size, and site 

location clearly exert some positive impacts to the 

lack of workspace planning that creates workspace 

conflicts in the IBS project environment.  

Based on this study, there is a positive 

relationship between management issues and project 

characteristic and external environment issues and 

workspace conflict at the construction site. For 

management issues, there are two significant 

indicator variables that influence the existence of 

workspace conflicts in the construction area based on 

the IBS namely factors of coordination and 

communication, also factors of making decisions and 

teamwork. This study outcome is in line with 

Aduagyei (2008), where the shortcoming in the 

aspect of management by contractors has created the 

space conflicts in the operation space on-site. This 

factor gives a negative impact to work productivity. 

Abdul Rashid and Abdul Aziz (2006) also assert that 

the factors of communication and coordination in the 

construction project have a direct association with 

management issues. Helbrough (1995), concludes 

that the failure of project to reach the actual level 

stems from the failure to communicate and the lack 

of cooperation between all parties at the site. In IBS-

oriented construction environment, communication 

and coordination are crucial as to create good 

construction performance.  It leads to the ability to 

reach the aims set by the construction namely 

performance (quality and specification), time and 

cost. This aspect refers to the relationship between 

the contractors and clients and also sub-contractors. 

The relationship between the management at the site 

and at the office is also crucial, and it works the same 

way with the member of the construction team. The 

insufficiency of information from clients and sub-

contractors has also given an impact to the team of 

contractors in preparing for effective construction 

activities and space. This is further maintained by 

Riley (2000), and Cheng et al. (2008). 

The study findings are also in line with the work 

done by Mohd Hanizun (2008). Factors of 

communication and coordination between the site 

management and office management are crucial as to 

ensure that the project implementation is smooth in 

the IBS project environment. Some common 

incidences include the failure of information and 

action on the preparation of IBS components at the 

site (purchase planning, scheduling and utilization) 

(Jha & Iyer, 2006). These weaknesses have created 

the lack of availability of resources on site and this 

gives a negative impact to work productivity (Mohd 

Hanizun, 2008). Salihudin Hassim et al. (2008) who 

examine the aspect of risks in the environment of the 

projects in Malaysia assert that the factor of 

communication serves as a factor that poses a threat 

to the smooth-running of the construction process. 

The making decision and teamwork factors are 

among the weaknesses in workspace planning which 

create distraction and space conflict in the IBS 

construction environment. The finding on these 

indicator variables is consistent with the views of 

Ovararin (2001), Iyer and Jha (2006), and Jain 

(2010). All the researchers have the same opinion 

lying on work plan becoming ineffective, causing 

conflict, and bringing negative impact to the 

productivity. We have a shortage of people to make 
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the decisions, have poor construction activity 

planning and the need for resource use also lack the 

distribution of supervision over work activities on-

site. In this aspect, supervisor’s efficacy can also 

bring an impact to the effectiveness of the work 

implementation. According to Mohd Hanizun et al. 

(2010), the site supervisor is the frontline party that 

serve to transform the project planning into the actual 

work flow in the IBS project. The lack of knowledge 

and experience in the work process can create some 

problems in the component installation work further 

creating distractions and conflict in the workspace. 

The making decision factor has been asserted by 

Aduagyei (2008), where lack of this can create 

congestion in the work place at the work operation 

areas due to the imbalance in the work and resource 

planning. As is the case with the aspect of teamwork 

in contractor management; Belassi and Tukel (1996) 

maintain that the success of a project depends on the 

technical and management skills also the competency 

of the project manager and other members of the 

team. In this vein, the aspects of commitment, 

cooperation among the teams, also effective 

management coordination are able to smooth out the 

project or otherwise (Jang, 2002; Pheng & Chuan, 

2006; Jha & Iyer, 2007). Meanwhile Rojas and 

Aramvareekul (2003) assert that factors such as 

management skills and labour resource serve to be 

two potential elements that can provide an impact to 

the productivity level. Therefore, the aspect of 

contractor management through the emphasis of 

elements of communicaton and coordination, making 

decisions, and teamwork are among elements which 

are able to cause failure in the workspace planning 

(Kamar et al., 2009). 

Project characteristic and external environment 

issues also statistically give a positive impact to the 

workspace conflict in the IBS project environment. 

There are two significant indicator variables namely 

factors of weather, order of change, time and budget, 

and elements of uncertainty. Meanwhile, the second 

indicator variable comprises of the factors of project 

design, on-site complexity, size and location of the 

site. These factors are consistent with the findings 

established previously. The factors of space 

constraint and construction location in the urban area 

have left some negative impacts to the lack of 

workspace planning.   Following Pheng and Chuan 

(2001) and Jaillon (2009), both factors serve to be 

the main constraints for contractors in the IBS-

oriented constructions in Singapore and Hong Kong. 

Thabet and Beliveau (1994) also assert that space 

conflicts are common when construction activities 

are done in congested areas like in the urban areas 

which normally have limited sizes (Akinci, 2000). 

Thabet and Beliveau come to a conclusion that the 

environmental factors like the weather are also 

influential in this issue. This is supported by Thomas 

et al. (2006) and in line with the study by Mohd 

Hanizun (2008), where planning does not take into 

account uncertainty elements like the weather, and 

the traffic lies to be among the reasons for further 

issues that have dented productivity.    

The findings are also consistent with the issue 

raised by Cho et al. (2009). They state that the time 

of construction and the restricted budget are also 

factors that contributed to the space conflict at the 

construction sites.   The contractors have to increase 

their use of the resources to accommodate the bulk of 

work activities that they have to undertake. This 

factor has been mentioned earlier by Akinci et al. 

(2002b), and Jang (2002). According to them, the 

pressure in completing the project in such a short 

time, and low costs have forced project managers to 

prepare and execute various work activities 

simultaneously. This, at the same time, means that 

resource utilization for every activitiy is increased 

too. This leads to the work operation environment 

susceptible to congestion and inconduciveness. The 

final factors are the project design and complex site. 

Ovararin (2001), Mallasi (2006), and Chuat et al. 

(2010) expose that the uniqueness and intricacy of 

the construction project are very vulnerable to the 

workspace conflicts. This propels managers to have 

to use various resources and a lot of temporary 

facilities further limiting the workspace and creating 

disturbance to the space. The positions of site and the 

building in different levels of land heights also make 

it difficult for facility arrangement and construction 

resource movements.    

Two variables namely jobsite planning and 

resource and logistic issues are statistically 

insignificant and the null hypothesis had failed to be 

declined based on the data obtained from this study 

(Fah & Hoon, 2008). For the variable jobsite 

planning issues, there are three insignificant indicator 

variables namely: (1) equipment and labour use 

planning; (2) space sharing and construction method 

determination; also (3) space use determination. 

Similarly, for resource and logistic issues variables, 

there are three insignificant variables: (1) materials, 

logistics and facility arrangement; (2) availability of 

space and equipment; and (3) availability of 

materials and labour. The findings for both these 

variables are inconsistent with those of Aduagyei 

(2008). They are also inconsistent with other works 

whoch portray that there is the lack of workspace 

planning on the aspects of jobsite planning and 

resource and logistic causing workspace conflict to 

occur at the sites (Akinci, 2000; Ovararin, 2001; 

Pheng & Chuan, 2001; Guo, 2002; Jang, 2002; 

Akinci et al., 2002 (a) (c); Heesom, 2004; Dawood & 

Mallasi, 2006; Trang, 2009; Chua et al., 2010; Jain, 

2010; Doloi et al., 2011). 

Fah and Hoon (2008) and Hair et al. (2010), 

portray two erroneous situations in the study 

findings, forcing the null hypothesis to be 

statistically declined or to have been failed to be 

declined. The significance level is a probability in 

committing Type-1 error. Type-II error happens 



148                                                                    Mhd Azmin Mat Seman et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(20) June 2015, Pages: 138-153 

when researcher fails to reject the null hypothesis, 

when it should have been rejected.  On both error 

types, researcher had made wrong conclusion on the 

characteristics of population parameters based on the 

statistics of the sample. In this study, there is the 

occurrence of Type-II error which leads to the null 

hypothesis failed to be rejected statistically. This is 

because, according to Sekaran (2003), this issue is 

not significant when the sample selected does not 

represent the population. The sample focuses on the 

personnel responsible in preparing the planning and 

scheduling of the project including workspace 

planning at the site. Literature studies have referred 

to this personnel as the manager of the project or 

construction planner (Riley & Sanvido, 1997; Guo, 

2002; Akinci, 2002 (b) (c); Jang, 2002; Heesom, 

2004; Mallasi, 2006; Winch & North, 2006). 43.4% 

personnel responsible in these two tasks are project 

engineers, quantity surveyor, site quantity surveyor, 

and site supervisor. This diversity of positions held 

by the respondents have influenced the feedback of 

the questionnaire and further leaving an impact to the 

analysis of this study. Apart from that, the sample 

size also influences the Type II errors. Asmarani 

(2006), Fah and Hoon (2008), and Hair et al. (2010), 

point out that if the sample size is large, this error 

can be minimized and probability enhanced in order 

to make accurate decisions.    

 

Conclusion: 

This study unravels the relationship between 

factors of lack of workspace planning with 

workspace conflicts. It also succeeds in explaining 

the complexity of the distractions and workspace 

conflicts through the quantitative approach that 

provides some negative impact to the productivity, 

quality, constructability, duration for completion and 

safety aspects. In relation to this, the SEM analysis 

technique has been adopted to test the relationship 

between factors of the lack of workspace planning 

with workspace conflicts. The model of the 

relationship of management, labour/material, jobsite 

planning issues, and congested space conflicts is 

made the basis of reference, other than the 

integration of variables of project characteristic and 

enternal environment issues. The development of this 

hypothesis model is also referred to other models and 

previous literature studies.   Evidence of this study 

establishes that the management issues remain to be 

a significant variable compared to other variables 

such as project characteristic and enternal 

environment issues integrated in the IBS 

environment.  Meanwhile, two variables namely 

jobsite planning and resource and logistic issues did 

not show any significance. These variables are also 

inconsistent with the findings established in previous 

work. The use of the SEM analysis technique is 

among the earliest studies which measure the 

relationship between the variables in explaining 

about the complexity of the workspace planning and 

workspace conflicts.  

 

Limitations of the Research: 

This study sheds light on the shortcomings for 

improvements to benefit future studies.  The flaws 

identified throughout the processes of selection and 

compilation and analysis of the data are: (1) the 

failure to obtain the unit analysis who is directly 

involved in IBS projects (samples were selected 

based on contractor’s population who are registered 

with CIDB. On top of that, SEM is a technique that is 

very sensitive with the sample size); and (2) the 

scarcity of the number of IBS contractors. For future 

studies, the involvement of various parties, such as 

consultant firms and clients is substantial in order to 

be able to derive more accurate and comprehensive 

results.     
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Appendix A 

Questionnaires and Source Reference 

Factors lack of workspace planning which creates workspace conflict at the construction sites (IBS) Source Reference 

Management Issues (MG)  

X1 a. Failure in communication and coordination between the client causes inadequate work 

planning information 
Heesom (2004) 

b. Communication breakdown between the management on site and at main office Doloi et al. (2011) 

c. Failure in communication and coordination between subcontractors causes insufficient 

information in the planning of work 
Jang (2002), Heesom (2004) 

d. Communication between construction team is not effective Ovararin (2001), Doloi et al. 
(2011) 

X2 a. Lack of team work by management Jang (2002), Pheng and Chuan 

(2006) 

b. Planner failed to decide planning of work activity and requirement of space 
utilization/resources 

Ovararin (2001), Aduagyei 
(2008), Jain (2010) 

c. Inefficient site supervisor to manage work activities at construction site Mohd Hanizun et al. (2010) 

d. Lack of dilution of supervision work activity at construction site Ovararin (2001), Jha and Iyer 

(2006) 

X3 a. Planning and management of space at the site does not emphasize safety aspects Aduagyei (2008), Mohd 
Hanizun et al. (2010) 

b. No action plan for safety at the work area Jain (2010) 

c. Loose safety policy to protect workers from harm Aduagyei (2008) 

X4 a. Preparation of space planning by less experienced planner Heesom (2004), Mohd Hanizun 
et al. (2010) 

b. Failure of planner in providing detail space planning Riley and Sanvido (1997), 

Aduagyei (2008) 

c. Preparation of space planning by non-competent planner Mohd Hanizun et al. (2010), 
Doloi et al. (2011) 

Jobsite Planning Issues (JSP)   

X5 a. No specific space planning methods used by the Planner / Project Manager Akinci (2000), Guo (2002) 
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Factors lack of workspace planning which creates workspace conflict at the construction sites (IBS) Source Reference 

b. Lack of planning on activities in the work area Aduagyei (2008) 

c. Failure to integrate the work activities with the needs of resource materials, labour, 

equipment, plant and machinery 
Jha and Iyer (2006) 

d. There is no alternative work plan prepared in reducing conflict during work being 
carried out 

Pheng and Chuan (2001), Jain 
(2010) 

e. Progress meetings and review of activities schedule gives less emphasize on the 

requirements of space usage 
Jha and Iyer (2006) 

f. Complexity of a task causes space planning to be overlooked Aduagyei (2008) 

g. Information of workflow is given less emphasis Jang (2002) 

h. Work planning cannot be communicated clearly and regularly Aduagyei (2008), Mohd 

Hanizun et al. (2010) 

i. Pre-planning does not consider the potential of constructability and engineering values Jang (2002) 

j. Existing construction planning techniques are not able to provide a methodology in 
conflict analysis and space planning 

Akinci (2000), Guo (2002), 

Heesom (2004) 

X6 a. Usage of high volume of cranes at work area Shapira and Lyachin (2009) 

b. Disruption of machinery operation Shapira and Lyachin (2009) 

c. Disturbance in equipment  operation due to facility availability at work area Shapira and Lyachin (2009) 

d. The high population of artisan at the workspace Ovararin (2001), Aduagyei 
(2008) 

e. Imbalance in the use of labour and employment size Ovararin (2001) 

X7 a. Co-operation between the subcontractor Ovararin (2001) 

 b. Contractor increases scope of work Borcherding and Alarcon 

(1991), Mohd Hanizun et al. 
(2010), Doloi et al. (2011), 

Rivas et al. (2011) 

 c. Lack of planning in the control of subcontract’s work in the work area Doloi et al. (2011) 

 d. Engineering errors and miss-outs Borcherding and Alarcon 
(1991), Ovararin (2001), Rivas 

et al. (2011) 

 e. Pressure in work completion or work acceleration causes space sharing to occur Akinci et al. (2002b), Mohd 
Hanizun et al. (2010) 

 f. Weak construction method/planning that does not consider use of workspace at 

construction site 

Borcherding and Alarcon 

(1991), Ovararin (2001), Doloi 
et al. (2011), Rivas et al. (2011) 

X8 a. Space planning does not consider the type of work Borcherding and Alarcon 

(1991), Rivas et al. (2011) 

 b. Less involvement of subcontractors in the provision of planning and scheduling of 

work activities 

Jang (2002), Aduagyei (2008), 

Mohd Hanizun et al. (2010) 

 c. Constraints of limited space makes it difficult for space planning to be prepared more 

effectively 
Pheng and Chuan (2001) 

 d. Unsuitable planning related to sequence of work activity Aduagyei (2008) 

 e. The time provided in the work plan is not enough Jain (2010) 

X9 a. Collaboration between artisan cause overlapping use the same workspace Ovararin (2001) 

 b. Number of corrective work / rework required to complete work makes use of the same 

workspace 
Jain (2010) 

 c. Planning of critical construction activities with less emphasized on aspects of the use 
of space 

Jha and Iyer (2006) 

Resouce and Logistic Issues (RL)  

X10 a. Confusion on work activities by labour Ovararin (2001) 

 b. Labour less experienced, trained, and skilled Borcherding and Alarcon 

(1991), Ovararin (2001), 
Aduagyei (2008), Mohd 

Hanizun et al. (2010), Rivas et 

al. (2011) 

 c. Lack of training programs for labours/ employees Aduagyei (2008), Jain (2010) 

 d. Work interference by other labours Mohd Hanizun et al. (2010) 

 e. Frequency of directives issued affects the morale and motivation of employees Jain (2010) 

 f. There is no briefing for the labours including safety briefing before work commences Jain (2010) 

X11 a. Planning schedule of the delivery of components / materials with the actual work 
schedule is not synchronize 

Aduagyei (2008), Jain (2010) 

 b. Preparation of components (prefabricated) construction done at site Aduagyei (2008) 

 
c. Planning of management of components / materials based on the concept of JIT is 

rarely used 

Pheng and Chuan (2001), Jain 

(2010) 

 d. Inefficiency in planning the use of equipment and machinery in the work area Doloi et al. (2011) 

 e. Wrong delivery of components / materials by the supplier to the construction site Pheng and Chuan (2001) 

 f. Unorganized facility arrangement at site Jang (2002) 

 g. Movement of components / materials and equipment that is not properly managed Jang (2002) 

 h. Placement of material at a distance far from the work site Aduagyei (2008) 
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Factors lack of workspace planning which creates workspace conflict at the construction sites (IBS) Source Reference 

X12 a. Non-availability of storage space for the placement of components / materials Ovararin (2001), Aduagyei 

(2008), Mohd Hanizun et al. 

(2010), Doloi et al. (2011) 

 b. Non-availability of handling space (placement of cranes, trucks) for the installation of 

construction components 

Borcherding and Alarcon 

(1991), Ovararin (2001), Pheng 

and Chuan (2001), Rivas et al. 
(2011) 

 c. Non-availability of path space for machinery, materials, and labour or the space for 

this aspect is not maintained by the management at site 

Borcherding and Alarcon 

(1991), Jain (2010), Doloi et al. 

(2011), Rivas et al. (2011) 

 d. Non-availability of machinery and equipment for the handling operation of 

components / materials which interferes with other work activities 

Jain (2010), Mohd Hanizun et 

al. (2010) 

X13 a. Non-availability of adequate labour causes handling and assembly process to be 
disturbed 

Mohd Hanizun et al. (2010) 

 b. Non-availability of component / material causes handling and assembly process to be 

disturbed 

Borcherding and Alarcon 

(1991), Mohd Hanizun et al. 

(2010), Rivas et al. (2011) 

 c. Planning of space resource preparation does not emphasize on type and size of 

components/ materials or equipment/ machinery 

Pheng and Chuan (2001), 

Aduagyei (2008) 

 d. Components/ materials is parked at the site for a long duration prior to being used 

causing space the site to be limited 
Pheng and Chuan (2001) 

 e. Ineffective coordination between the suppliers and management at construction site Pheng and Chuan (2001), Jha 

and Iyer (2006) 

 f. Operator with lack of experience and training in handling machinery at site Shapira and Lyachin (2009), 

Jain (2010) 

Project Characteristic and External Environment  Issues (PC)  

X14 a. Limited construction time and budget causes increase in the usage of resources and 

work activities 
 

 b. Instruction to change by client cause disruption to other activities Mohd Hanizun et al. (2010) 

 c. Planning prepared without taking into account the element of uncertainty (congestion, 
traffic, etc.) 

Mohd Hanizun et al. (2010) 

 d. Bad weather prevents work activities Borcherding and Alarcon 

(1991), Ovararin (2001), Pheng 
and Chuan (2006), Doloi et al. 

(2011), Rivas et al. (2011) 

X15 a. Limited space at project site Pheng and Chuan (2001), 

Jaillon (2009) 

 b. The complex condition of the workspace makes it difficult for arrangement of 

facilities and workspace planning 

Pheng and Chuan (2006), Mohd 

Hanizun et al. (2010) 

 c. Complex design projects complicate planning, scheduling, and space on site Ovararin (2001) 

 d. Project site is located in urban areas or high-density Borcherding and Alarcon 
(1991), Jaillon (2009), Rivas et 

al. (2011) 

Workspace Conflict (WC)  

WC1 Lack of attention to the issues above in workspace planning to create a workspace conflict Akinci (2000), Akinci et al. 
(2002ac)Guo (2002), Aduagyei 

(2008) 

WC2 Workspace conflict as a conflict space design, hazard, damage, congestion, and other 
interference occur due to lack of workspace planning 

Akinci (2000), Akinci et al. 
(2002ac ), Guo (2002), 

Aduagyei (2008) 

WC3 Workspace conflict create reduced productivity problems Kaming et al. (1998), Akinci 

(2000),  Aduagyei (2008) 

WC4 Workspace conflict also create the problems as constructability, quality of work, safety, 

damage, and project delay  
Akinci (2000) 

 


