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Abstract: Space is a limited resource at construction sites and it needs proper planning to ensure 
smooth operation of the site. However, lack in planning this resource has created work space conflict at 
construction site which causes reduced productivity, constructability issues, damages, and etc. Conflict 
in workspace planning is commonly found in conventional project environments when compared to 
construction projects which are based on Industrialised Building Systems (IBS). The objective of this 
research is to identify the main factors lack of workspace planning which creates workspace conflict in 
IBS project. A total of 127 contractor firms who are registered as IBS contractors in Malaysia were 
randomly chosen to provide their feedback through questionnaires which have been distributed. A total 
of 83 factors from four categories have been developed based on literature studies. The deciding of the 
main factors was analyzed using relative importance index. A sum of 10 factors for each category from 
management issues, jobsite planning, and resource & logistic had been listed as among the main 
factors. However, for project features & external environment category, a total of eight main factors 
have been identified. The discovery of these main factors has great similarities with previous studies, 
furthermore space conflict that occurs at IBS project site as a whole is strongly associated with issues 
related to jobsite planning and resource & logistic when compared to the other two factors. 
Construction Planners should emphasize these main factors in preparing a more effective work space 
plan to mitigate the work space conflict. 
 
Key words: factors lack of workspace planning; workspace planning; workspace conflict; 

industrialised building system; relative importance index. 
 

INTRODUCTION 
 
 Space is the key resource at a construction site. This resource has to be properly managed as it is required to 
facilitate construction activities at site. Work space is said to be a limited resource at construction sites (Wu and 
Chiu, 2010). Inefficiency of Construction Planner in planning and managing the requirement of space utilization 
for activities during planning stage could create space conflict during construction stage. (Akinci, 2000; Bansal, 
2011; Dawood and Mallasi, 2006; Riley and Sanvido, 1997). Various definition of work space conflict raised by 
previous researchers were mostly directed to convergence of two different work activities for the use of the 
same space or obstruction of work space by the use of space for placement of construction material, access 
interference etc (Riley and Sanvido, 1995). Unlike Aduagyei opinion (2008) that defines the space conflict as a 
"lack of space in the region of operation for these resources to function more efficiently". Space conflicts at 
construction sites such as congestion conflict, design conflict, hazards, access restrictions, damages, space 
obstruction, work disruptions, and many more have created a variety of problems such as reduced productivity, 
constructability issues, creating safety issues, quality issues, damages, and delayed completion of construction 
(Akinci, 2000; Riley and Sanvido, 1997; Thabet et al., 1992). Space conflict such as congestion at operation 
area contributes towards reduced productivity between 10% to 40% and will eventually get worse when space 
resource is not planned properly causing a reduction in work efficiency up 65% (congestion conflict), and 58% 
(obstruction of access way) (Kaming et al., 1998). 
 Finding from previous research shows that factors lacking of workspace planning which contribute space 
conflict was more likely to occur in constructions projects which are build using conventional method. 
However, no similar research has been conducted on projects based on industrialised building system (IBS). The 
utilization of IBS is basically a system that can increase productivity, increase construction quality (Mohd 
Hanizun et al., 2010), reasonable duration to complete a construction project at a reasonable total cost (Kadir et 
al., 2006). The concept of this system is a controlled construction system of which the standards by philosophy 
are adapted from other industries i.e. from manufacturing industry such as Lean Production, Mass Production, 
and Just in Time etc.  However, the finding of the research by (Jaillon, 2009; Mian, 2006; Pheng and Chuan, 
2001; Salihudin et al. 2008) in Hong Kong, Singapore, and Malaysia of construction that uses IBS, it is found 
that the issue of space at construction site indirectly is still an obstacle to improve construction quality, 
constructability, safety, and damages issue. On top of that, there has not been any research that focuses on 
factors lack of work space planning that causes space conflict on the construction site. Even though there have 
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been previous researches that concluded space conflicts have created various problems but most of it is directed 
towards research directly on construction productivity issue. Thomas et al. (2006) stated that there is still lack of 
quantitative research that examines the aspect of work space planning that creates space conflict. In view of that, 
in subsequent discussion the author looks into various factors lack of workspace planning based on finding of 
literature review that are related to aspects of space and space conflict at construction site. In the author’s 
opinion there is no difference between the factors lack of workspace planning that is found through literature 
review and the factors lack of workspace conflict in an IBS construction project environment. The only 
difference is just the type of system applied in construction projects. Even so, planning and management of 
construction projects is by nature universal (planning and management techniques can be used in all the 
circumstances depending on the selection of appropriate techniques) and temporary. Consequently, this research 
focuses on identifying the main factors lack of workspace planning that would create space conflict in an IBS 
project in Malaysia. The research of this issue is fitting in line with the government’s target to utilise IBS in the 
construction of public buildings by maintaining existing momentum of 70% by 2015 and increase the use of 
existing IBS to 50% for building projects in the private sector by 2015 (CIDB Malaysia, 2010). The main goal 
of this research is to develop a workspace planning methodology in IBS construction environment in Malaysia. 
 
Factors Lack of Workspace Planning That Causes a Space Conflict on the Construction Sites: 
 Research on work space planning at construction site has come up with a conclusion that aspect of 
deficiency of construction planner in preparing a space utilization planning for various sources would be able to 
operate more efficiently causing construction space to be exposed to space conflict issues. This problem in turn 
has created a variety of other effects such as reduction in productivity of construction, issues of constructability, 
quality, safety, construction damages, and will also contribute to the delay in completion of the project. Various 
issues have been summarised by researchers in the past about the factors lack of workspace planning that creates 
space conflict. Researchers such as (Akinci, 2000; Dawood and Mallasi, 2006; Guo, 2002; Bansal, 2011; Riley 
and Sanvido, 1997; Thabet and Beliveau, 1994; and Winch and North, 2006) have acknowledged that factors 
such as space constraints on site, failure of Construction Planner in charting the requirements for usage of space, 
pressure during project completion, preparation of detailed work plans, area sharing, communication and 
coordination failure, lack of methods in preparing a formal space planning, complex and unique projects, 
arrangement methods of activities and working sequence, interruption of work by other employees, methods of 
construction, construction site, construction policies, and poor layout of the site facility are the sources of a 
space conflict at construction site. However, these factors conveyed by the researchers are not directly a 
research that reveals the key factors that create space conflict. The research focuses on the development of the 
models or space planning system to help Construction Planner prepare a more formal plan.  
 In identifying the factors lack of workspace planning which creates space conflict, the author had explored 
previous researches especially those related to construction productivity to support opinions that has been 
expressed previously. Research by Halligan et al. (1994) found factors such as weather, disorganized flow of 
equipment, type of project, construction methods, interruption of work, non sequential work, congestion, and 
poor supervision could indirectly create space conflict at construction site. Furthermore, this finding has 
similarities with the view expressed by Akinci (2000). The research conducted by Aduagyei (2008) in Calgari 
concerning cause of productivity lost by focusing on conflict of space congestion at operational area. The 
findings of the study established three main categories of factors related to management issues, jobsite / 
planning, as well as labour / materials including sub factors such as material handling, excessive fabrication 
component at workspace, movement of workers and materials, poor communication, the use of large equipment, 
unorganized activities, too many workers in an area, disregard aspects of safety, irregular flow of material, the 
use of too many subcontractors in the workspace, and less involvement of subcontractors in planning stage. 
Similarly, the study by Juikun et al. (2005) which focuses on the perspective of labour associated with the main 
factors that affect work productivity shows poor planning issues have caused disruption in terms of 
coordination, supervision, and unorganized scheduling of subcontractors. 
 Review by Ovararin (2001) and subsequently extended by Mohd Hanizun et al. (2010) in an IBS project in 
Malaysia on the factors that influence labour productivity on construction sites were related indirectly to the 
space conflict. Conclusion of the research found that there were 13 sub-factors that had a significant impact on 
labour productivity, namely: (1) planning & scheduling, (2) the availability of labour, (3) the efficiency of the 
site supervisor, (4) the scheduling of overtime, (5) availability of building materials, (6) the sequence of work, 
(7) the repetition of work, (8) communication failure, (9) congestion (10) coordination of subcontractors, (11) 
weather (12) accessibility, and (13) interference of work force. Koskela (1999) explained that the failure of the 
construction planner in considering factors such as building design, components & materials, labour, 
environment, equipment, space, construction sequence, as well as external conditions could expose construction 
environment to the space conflict such as congestion. Doloi et al. (2011) had conducted research on the main 
factors of delay in construction in India and had identified 7 main factors and 27 sub factors which causes this 
delay. Among the factors that are related to existence of space conflict due to lack of planning are inefficient 
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management, weak coordination, communication issues, safety issues, planning the utilisation of subcontractor 
and resources, the huge numbers of labour at site, skill of the labour, unorganized and unrealistic scheduling, 
poor handling of equipments, repetitive work and weakness in understanding the scope of work.  
 Construction projects are also exposed to space conflict arising from factors of the project itself as well as 
environmental aspects such as a unique and complex design of the construction (Ovararin, 2001; Shapira and 
Lyachin, 2009), a complex construction site conditions, size of the site (Thabet and Beliveau, 1994), project 
size, location (in high-density areas) (Thabet & Beliveau, 1994; Jang, 2002; Cho et al., 2009; Borcherding & 
Alarcon, 1991; Rivas, 2011), the construction duration and budget (Cho et al., 2009), as well as environmental 
factors such as weather (Thabet & Beliveau, 1994; Pheng & Chuan, 2001, Thomas et al. 2006; Mohd Hanizun et 
al., 2010). Lack of Project Planners to provide a comprehensive planning can lead to space conflict to the 
environment of the construction project.  
 Based on the analysis of literature, the author has listed four categories of factors lack of workspace 
planning which creates space conflict. The factors are management issues, jobsite planning, resource & logistic, 
and project features & external environment. In essence, previous researches did not focus specifically on 
identifying and listing the main factors lack of workspace planning on the construction site especially for IBS 
construction environment. Most previous researchers conducted numerous researches on the general aspects of 
the construction projects that include construction using conventional method and also IBS. Therefore, the 
factors found in the literature review will be the basis in order to identify the main factors lack of workspace 
planning that creates space conflicts in an IBS project environment. 
 

MATERIALS AND METHODS 
 
 This study uses a quantitative method which is through the research technique of opinion collection using 
questionnaires. The development of the question items in the questionnaire (83 question items which consist of 
4 categories of factors which are management issues, jobsite planning, resource & logistics, and project features 
& external environment) is taken and modified from previous studies as shown in Table 1. Question items 
developed are provided with five alternative answers on the likert scale (5 = strongly agree, 4 = agree, 3 = 
neutral, 2 = Disagree, and 1 = Disagree strongly) that shows the level of importance of the existence of space 
conflict as a result of the lack of workspace planning. Before the actual research is done, the questionnaire that 
has been developed had been tested for content validity. A total of 10 academic members of the Institute of 
Higher Education were selected to validate the content of the questions that have been prepared. The Academics 
consists of experts in the field of Civil Engineering, Building, Quantity Survey, Statistics, and Planning. The 
pilot study was also carried out on 10 contractor firms randomly selected and the study was done using 
interview technique to verify and validate the questions. The author had sent (by post) 300 sets of questionnaires 
(questionnaires that have been updated) to the contractor firms registered under the category of IBS in Malaysia 
with the Project Manager/Construction Planner is the unit of analysis in this study. The list of contractor firms 
was obtained from the directory of Construction Industry Development Board (CIDB) Malaysia (CIDB 
Malaysia, 2012). The calculation of the number of research sample was done based on reference from Mohd 
Hanizun et al. (2012) through equation 1 as follows: 
 
Equation 1: 
n= N/[1+N(e²)] 
where, 
n= sample size 
N= population size 
e= level of precision 
 With assumption of 95% confidence level and ±5% precision level, size of the population of IBS contractor 
is 721 has been utilized to measure the size of the sample and as an outcome total research sample required to be 
used is 257 (selected using simple random sampling). Statistical data analysis has been used through descriptive 
analysis technique as the most important measurement technique to identify the ranks of the main factors. 
Descriptive statistics which is known as Relative Importance Index (RII) have been used to highlight the relative 
importance of attributes as perceived by the respondents. This RII was also used by Doloi et al. (2011) in 
identifying factors that contribute to project completion delay in India as shown in the equation 2 as follows: 
 
Equation 2: 
Relative Importance Index (RII) =   
where, 
W= weight given to each attribute by respondent 
A= highest weight 
N= total number of respondents 
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 The attributes are arranged in ascending order of ranks, attribute with highest RII or rank 1 indicates that it 
has the main factors lacks of workspace planning on the workspace conflict while the attribute with lowest rank 
indicates that it has the lowers factors on workspace conflict. In connection to that, the first 10 factors listed in 
the RII list are the main factors lack of workspace planning which creates space conflict at the construction site. 
The short listing of 10 factors with the highest RII value has been done with reference to the technique used by 
Mohd Hanizun et al. (2010). 
 
Table 1: Factors lack of workspace planning that causes workspace conflict. 

 
 
 
 
 
 

Factors lack of workspace planning which creates space conflict at 
the construction sites 
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ivas et al. (2011) 

 
 

 
(2001) 

C
ho et al. (2009) 

A
kinci (2000) 

 
 

 
(2009) 

G
uo (2002) 

PGN1 Preparation of space planning by non competent planner √ √               
PGN2 Preparation of space planning by less experienced planner √  √              
PGN3 Failure of planner in providing detail space planning    √             
PGN4 Planner failed to decide planning of work activity and 

requirement of space utilization 
   √ √ √           

PGN5 Lack of dilution of supervision work activity at 
construction site 

    √  √          

PGN6 Lack of team work by Management        √ √        
PGN7 Inefficient site supervisor to manage work activities at 

construction site 
√                

KPU
K1 

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

 √   √     √ √      

KPU
K2 

Unorganized planning coordination of subcontractors 
work 

√    √            

KPU
K3 

Work planning cannot be communicated clearly and 
regularly 

√   √             

KPU
K4 

Planning of work activities that are not flexible √                

KPU
K5 

Frequency of changing task    √             

KPU
K6 

Lack of planning on activities in the work area    √             

KPU
K7 

Unsuitable planning related to sequence of work activity    √             

KPU
K8 

Complexity of a task causes space planning to be 
overlooked 

   √             

KPU
K9 

Procedure to update planning and scheduling of work is 
not clear or not aligned with the needs of resources 

       √         

KPU
K10 

Failure to integrate the work activities with the needs of 
resource materials, labour, equipment, plant and 

machinery 

      √          

KPRK
1 

No specific space planning methods used by the Planner / 
Project Manager 

             √  √ 

KPRK
2 

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

      √          

KPRK
3 

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

planning 

  √           √  √ 

KPRK
4 

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

     √      √     

KPRK
5 

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

           √     

KPRK
6 

The time provided in the work plan is not enough      √           

KPRK
7 

Space planning does not consider the type of work          √ √      

KPRK
8 

Less involvement of subcontractors in the provision of 
planning and scheduling of work activities 

√   √    √         

KPRK
9 

The flow of resources in planning is less focused √      √          

KPRK
10 

Information of workflow is given less emphasis        √         

KPRK
11 

Pre-planning does not consider the potential of 
constructability and engineering values 

       √         

KPRK
12 

Progress meetings and review of activities schedule gives 
less emphasize on the requirements of space usage 

      √          
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A
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(2009) 

G
uo (2002) 

KDK1 Communication between construction team is not 
effective 

 √   √        √    

KDK2 Failure in communication and coordination between the 
client causes inadequate work planning information 

  √              

KDK3 Failure in communication and coordination between 
subcontractors causes insufficient information in the 

planning of work 

  √     √         

KDK4 Communication breakdown between the management on 
site and at main office 

 √               

KDK5 Ineffective coordination between the suppliers and 
management at construction site 

      √     √     

KDK6 Movement of workers and materials in the work area is 
not explicitly stated 

   √             

KDK7 Coordination between craftsmen in the work area affects 
progress 

   √             

KSL1 Some of the passages are not ready for machinery, 
materials, and labour or the space for this aspect is not 

maintained by the management at site 

 √    √    √ √      

KSL2 Non-availability of storage space for the placement of 
components / materials 

√ √  √ √            

KSL3 Non-availability of handling space (placement of cranes, 
trucks) for the installation of construction components 

    √     √ √ √     

KSL4 Non-availability of machinery and equipment for the 
handling operation of components / materials which 

interferes with other work activities 

√     √           

KSL5 Non-availability of component / material causes handling 
and assembly process to be disturbed 

√         √ √      

KSL6 Non-availability of adequate labour causes handling and 
assembly process to be disturbed 

√                

KSL7 Planning of management of components / materials based 
on the concept of "just in time" is rarely used 

     √      √     

KSL8 Wrong delivery of components / materials by the supplier 
to the construction site 

           √     

KSL9 Planning schedule of the delivery of components / 
materials with the actual work schedule is not 

synchronize 

   √  √           

KSL1
0 

Planning of space resource preparation does not 
emphasize on type and size of components/ materials or 

equipment/ machinery 

   √        √     

KSL1
1 

Placement of material at a distance far from the work site    √             

KSL1
2 

Components/ materials is parked at the site for a long 
duration prior to being used causing space the site to be 

limited 

           √     

KSL1
3 

Preparation of components (prefabricated) construction 
done at site 

   √             

KSL1
4 

Movement of components / materials and equipment that 
is not properly managed 

       √         

KSL1
5 

Unorganized facility arrangement at site        √         

KSL1
6 

Inefficiency in planning the use of equipment and 
machinery in the work area 

 √               

PR1 Number of corrective work / rework required to complete 
work makes use of the same workspace 

     √           

PR2 Collabouration between artisan cause overlapping use the 
same workspace 

    √            

PR3 The high population of artisan at the workspace    √ √            
PR4 Imbalance in the use of labour and employment size     √            
PR5 Engineering errors and miss-outs     √     √ √      
PR6 Co-operation between the subcontractor     √            
PR7 Pressure in work completion or work acceleration causes 

space sharing to occur 
√                

PR8 Contractor increases scope of work √ √        √ √      
PR9 Lack of planning in the control of subcontract’s work in 

the work area 
 √               
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A
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(2009) 

G
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BNM
1 

There is no briefing for the labours including safety 
briefing before work commences 

     √           

BNM
2 

Lack of training programs for labours/ employees    √  √           

BNM
3 

Frequency of directives issued affects the morale and 
motivation of employees 

     √           

BNM
4 

Confusion on work activities by labour     √            

BNM
5 

Labour less experienced, trained, and skilled √   √ √     √ √      

BNM
6 

Work interference by other labours √                

KN1 No action plan for safety at the work area      √           
KN2 Disturbance in equipment  operation due to facility 

availability at work area 
              √  

KN3 Usage of high volume of cranes at work area               √  
KN4 Disruption of machinery operation (process of 

transferring and placement of material) from the views of 
the machinery’s operator 

              √  

KN5 Operator with lack of experience and training in handling 
machinery at site 

     √         √  

KN6 Planning and management of space at the site does not 
emphasize safety aspects 

√   √           √  

KN7 Loose safety policy to protect workers from harm    √             
FFL1 Complex design projects complicate planning, 

scheduling, and space on site 
    √        √    

FFL2 The complex condition of the workspace makes it 
difficult for arrangement of facilities and workspace 

planning 

√        √        

FFL3 Limited space at project site            √     
FFL4 Project site is located in urban areas or high-density          √ √  √    
FFL5 Bad weather prevents work activities  √   √    √ √ √      
FFL6 Policy regarding the  use of fixed craftsmen or single task 

craftsman to one workspace 
    √     √       

FFL7 Limited construction time and budget causes increase in 
the usage of resources and work activities 

            √    

FFL8 Instruction to change by client cause disruption to other 
activities 

√                

FFL9 Planning prepared without taking into account the 
element of uncertainty (weather, congestion, traffic, etc.) 

√                

 
RESULTS AND DISCUSSION 

 
Sample Characteristics: 
 A total of 129 sets of questionnaires were received from 257 sets and 2 sets categorized as incomplete. 
Level of feedback in percentage is 43 percent. The analysis of the respondents' position in their organization 
showed 18.1% represent Project Planners, Project Manager (38.6%), Project Engineer (15%), Site Engineer 
(9.4%), Quantity Surveyors (10.2%), Site Quantity Surveyor (0.8%), and Site Supervisor (7.9%). While the 
percentage of respondents' educational level is having a first degree with 56.7%, followed by a diploma 
(16.5%), second degree (11%), certificates (9.4%), and other educational level (SPM, Certificate Skills) with 
6.3%. Most of the respondents have more than 5 years experience in construction with details of percentage 
experienced between 6-11 years (28.3%), 12-17 years (18.9%), 18-23 years (18.1%), 24-29 years (13.4), and ≥ 
30 years (5.5%). Only 20 respondents or 15.7% have less than 5 years experience.  
 Analysis of data on respondents based on experience in project planning and schedule preparation showed 
38.6% are experienced between 6-11 years, 21.3% between 12-17 years experience, 8.7% are experienced 
between 18-23 years and 18-29 years. Only two respondents (1.6%) have ≥ 30 years of experience while only 
21.3% of the respondents have ≤ 5 years experience. The findings of the analysis on the total number of projects 
respondents are directly involved in the preparation of project planning and scheduling shows 35.4% are 
responsible for providing project planning for more than 12 projects, 11.8% (10-12 projects), 14.2% (8-10 
projects), 12.6% (5 -8 projects), 19.7% (2-5 projects), and 6.3% of the respondents are experienced in providing 
this aspect to only 0-2 projects. 
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Reliability of the Questionaire: 
 Reliability test was conducted on the questionnaire to determine internal consistency reliability by 
observing the value of Cronbach's alpha in which the values that is close or equal to 1 indicates a good level of 
reliability and value set is 0.7 (Nunnally, 1978). As an overall, all of the alpha value is above 0.7 indicating that 
all reliability coefficients are acceptable and the internal consistency of the criteria included in the scale is 
excellent with category management issues (0.853), jobsite planning issue (0.927), resources & logistics issue 
(0.933), and the issue of projects features & external environment with the Cronbach's alpha of 0.833 and the 
overall Cronbach's alpha is 0.967. 
 
Analysis of Main Factors Lack of Work Space Planning Which Creates Space Conflict: 
 Through the survey conducted, the analysis of the main factors of lack of work space planning which 
creates space conflict in IBS project environment using the RII through equation 2. Based on the value of RII, 
the ranking of category factors and main factors are obtained as shown in Table 2. 
 Based on the results of ranked out factors, ten factors that are at the very top of each category (management 
issues, jobsite planning issues, resource & logistics issues, and issues of project features & external 
environment) are major factors lack of workspace planning. For the category of management issues, of the 14 
sub-factors, 10 the first factors shows the main factors lack of workspace planning that creates space conflicts at 
construction site. The following factors in an arranged order are: (1) preparation of space planning by less 
experienced planner; (2) preparation of space planning by non competent planner; (3) inefficient site supervisor 
to manage work activities at construction site; (4) failure of planner in providing detail space planning; (5) 
communication between construction team is not effective; (6) planner failed to decide planning of work activity 
and requirement of space utilization; (7) failure in communication and coordination between subcontractors 
causes insufficient information in the planning of work; (8) failure in communication and coordination between 
the client causes inadequate work planning information; (9) lack of team work by management; and (10) lack of 
dilution of supervision work activity at construction site  (with RII 0.79 to 0.72) which are more focused on the 
experience and competency of the planner in providing space planning. Similarly, the efficiency aspect of the 
site supervisor, lack of detail in the plan preparation process are among the major causes of space conflict. The 
findings also showed weakness in communication and coordination among the construction team, the 
subcontractors, clients also contributed to the issues of workspace conflict. Heesom (2004) sets out some 
important aspects that need to be considered in the preparation of construction plans in which aspects related to 
the competency and experience of personnel in the planning team, coordination with various subcontractors, 
integration of an integrated construction environment, interaction and communication aspects. These aspects 
will not only affect the general construction planning, but will also contribute to space conflicts at construction 
sites in particular. 
 
Table 2: Factors lack of workspace planning which creates space conflict. 

Factors lack of workspace planning which creates space conflict at the construction sites  RII 
Ranking 
by 
category 

Overall 
ranking 

Category Management Issues     
PGN2- Preparation of space planning by less experienced planner 505 0.795276 1 2 
PGN1- Preparation of space planning by non competent planner 492 0.774803 2 8 
PGN7- Inefficient site supervisor to manage work activities at construction site 483 0.760630 3 14 
PGN3- Failure of planner in providing detail space planning 478 0.752756 4 18 
KDK1- Communication between construction team is not effective 478 0.752756 5 19 
PGN4- Planner failed to decide planning of work activity and requirement of space 
utilization 471 0.741732 6 30 
KDK3- Failure in communication and coordination between subcontractors causes 
insufficient information in the planning of work 471 0.741732 7 31 
KDK2- Failure in communication and coordination between the client causes inadequate 
work planning information 468 0.737008 8 38 
PGN6- Lack of team work by Management 467 0.735433 9 39 
PGN5- Lack of dilution of supervision work activity at construction site 457 0.719685 10 53 
KN6- Planning and management of space at the site does not emphasize safety aspects 444 0.699213 11 70 
KDK4- Communication breakdown between the management on site and at main office 441 0.694488 12 73 
KN7- Loose safety policy to protect workers from harm 438 0.689764 13 75 
KN1- No action plan for safety at the work area 419 0.659843 14 82 
      
Category Jobsite Planning Issues     
KPUK2- Unorganized planning coordination of subcontractors work 501 0.788976 1 3 
KPUK6- Lack of planning on activities in the work area 498 0.784252 2 4 
KPUK10- Failure to integrate the work activities with the needs of resource materials, 
labour, equipment, plant and machinery 487 0.766929 3 11 
KPUK3- Work planning cannot be communicated clearly and regularly 484 0.762205 4 13 
KPUK1- Weak construction method/planning that does not consider use of workspace at 478 0.752756 5 20 
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Factors lack of workspace planning which creates space conflict at the construction sites  RII 
Ranking 
by 
category 

Overall 
ranking 

construction site 
KPRK2- Planning of critical construction activities with less emphasized on aspects of the 
use of space 478 0.752756 6 21 
PR7- Pressure in work completion or work acceleration causes space sharing to occur 477 0.751181 7 23 
PR9- Lack of planning in the control of subcontract’s work in the work area 474 0.746457 8 26 
KPRK5- Constraints of limited space makes it difficult for space planning to be prepared 
more effectively 471 0.741732 9 32 
KPRK8- Less involvement of subcontractors in the provision of planning and scheduling 
of work activities 470 0.740157 10 35 
KDK7- Coordination between craftsmen in the work area affects progress 470 0.740157 11 36 
KPRK12- Progress meetings and review of activities schedule gives less emphasize on the 
requirements of space usage 467 0.735433 12 40 
KPUK9- Procedure to update planning and scheduling of work is not clear or not aligned 
with the needs of resources 466 0.733858 13 41 
KPRK4- There is no alternative work plan prepared in reducing conflict during work 
being carried out 465 0.732283 14 42 
PR6- Co-operation between the subcontractor 463 0.729134 15 43 
KPUK5- Frequency of changing task 461 0.725984 16 44 
PR8- Contractor increases scope of work 461 0.725984 17 45 
KPUK7- Unsuitable planning related to sequence of work activity 460 0.724409 18 49 
KPRK11- Pre-planning does not consider the potential of constructability and engineering 
values 459 0.722835 19 50 
PR1- Number of corrective work / rework required to complete work makes use of the 
same workspace 458 0.721260 20 51 
KPRK10- Information of workflow is given less emphasis 457 0.719685 21 54 
KPRK1- No specific space planning methods used by the Planner / Project Manager 456 0.718110 22 56 
KPRK3- Existing construction planning techniques are not able to provide a methodology 
in conflict analysis and space planning 455 0.716535 23 58 
KDK6- Movement of workers and materials in the work area is not explicitly stated 455 0.716535 24 59 
KPRK7- Space planning does not consider the type of work 454 0.714961 25 60 
KPRK6- The time provided in the work plan is not enough 450 0.708661 26 63 
KPRK9- The flow of resources in planning is less focused 448 0.705512 27 64 
KPUK4- Planning of work activities that are not flexible 447 0.703937 28 65 
PR4- Imbalance in the use of labour and employment size 446 0.702362 29 67 
FFL6- Policy regarding the  use of fixed craftsmen or single task craftsman to one 
workspace 443 0.697638 30 71 
KPUK8- Complexity of a task causes space planning to be overlooked 442 0.696063 31 72 
PR2- Collabouration between artisan cause overlapping use the same workspace 434 0.683465 32 76 
PR5- Engineering errors and miss-outs 434 0.683465 33 77 
KN3- Usage of high volume of cranes at work area 431 0.678740 34 78 
KN4- Disruption of machinery operation (process of transferring and placement of 
material) from the views of the machinery’s operator 428 0.674016 35 79 
PR3- The high population of artisan at the workspace 420 0.661417 36 81 
KN2- Disturbance in equipment  operation due to facility availability at work area 418 0.658268 37 83 
      
Category Resource and Logistic Issues     
KSL1- Some of the passages are not ready for machinery, materials, and labour or the 
space for this aspect is not maintained by the management at site 497 0.782677 1 5 
KSL6- Non-availability of adequate labour causes handling and assembly process to be 
disturbed 495 0.779528 2 7 
KSL4- Non-availability of machinery and equipment for the handling operation of 
components / materials which interferes with other work activities 487 0.766929 3 12 
KSL3- Non-availability of handling space (placement of cranes, trucks) for the installation 
of construction components 483 0.760630 4 15 
KSL2- Non-availability of storage space for the placement of components / materials 480 0.755906 5 16 
KSL9- Planning schedule of the delivery of components / materials with the actual work 
schedule is not synchronize 478 0.752756 6 22 
BNM5- Labour less experienced, trained, and skilled 477 0.751181 7 24 
KSL16- Inefficiency in planning the use of equipment and machinery in the work area 476 0.749606 8 25 
KSL12- Components/ materials is parked at the site for a long duration prior to being used 
causing space the site to be limited 474 0.746457 9 27 
KSL14- Movement of components / materials and equipment that is not properly managed 474 0.746457 10 28 
KSL15- Unorganized facility arrangement at site 474 0.746457 11 29 
KSL5- Non-availability of component / material causes handling and assembly process to 
be disturbed 471 0.741732 12 33 
KSL7- Planning of management of components / materials based on the concept of "just in 
time" is rarely used 471 0.741732 13 34 
BNM2- Lack of training programs for labours/ employees 470 0.740157 14 37 
KSL11- Placement of material at a distance far from the work site 461 0.725984 15 46 
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Factors lack of workspace planning which creates space conflict at the construction sites  RII 
Ranking 
by 
category 

Overall 
ranking 

BNM1- There is no briefing for the labours including safety briefing before work 
commences 458 0.721260 16 52 
BNM3- Frequency of directives issued affects the morale and motivation of employees 457 0.719685 17 55 
KDK5- Ineffective coordination between the suppliers and management at construction 
site 452 0.711811 18 61 
KSL13- Preparation of components (prefabricated) construction done at site 451 0.710236 19 62 
KN5- Operator with lack of experience and training in handling machinery at site 447 0.703937 20 66 
KSL8- Wrong delivery of components / materials by the supplier to the construction site 446 0.702362 21 68 
KSL10- Planning of space resource preparation does not emphasize on type and size of 
components/ materials or equipment/ machinery 446 0.702362 22 69 
BNM4- Confusion on work activities by labour 439 0.691339 23 74 
BNM6- Work interference by other labours 428 0.674016 24 80 
      
Category Project Characteristic & External Environment Issues     
FFL8- Instruction to change by client cause disruption to other activities 508 0.800000 1 1 
FFL3- Limited space at project site 496 0.781102 2 6 
FFL9- Planning prepared without taking into account the element of uncertainty (weather, 
congestion, traffic, etc.) 491 0.773228 3 9 
FFL7- Limited construction time and budget causes increase in the usage of resources and 
work activities 489 0.770079 4 10 
FFL4- Project site is located in urban areas or high-density 480 0.755906 5 17 
FFL2- The complex condition of the workspace makes it difficult for arrangement of 
facilities and workspace planning 461 0.725984 6 47 
FFL5- Bad weather prevents work activities 461 0.725984 7 48 
FFL1- Complex design projects complicate planning, scheduling, and space on site 456 0.718110 8 57 

 
 For the second category factor of jobsite planning issues, the position of the major factors for the top ten 
starts with the issue of unorganized planning coordination of subcontractors work and followed by lack of 
planning on activities in the work area with RII 0.788976 and 0.784252 respectively. Both the factors are also in 
the top ten positions in the overall standings of the 83 factors, in position 3 and 4. The third factor is KPUK10, 
followed KPUK3, KPUK1, KPRK2, PR7, PR9, KPRK5 and KPRK8. These factors account for the issues 
related to the problem of failure to integrate work activities with resource requirements, unperiodic and unclear 
planning, weak construction method, critical activities is less emphasized, pressure of completion of work, lack 
of control over subcontractors work, lack of limited space and the lack of involvement of the subcontractor in 
the process of preparing construction plans. Looking at the results of this analysis, it is found that there are 
similarities with the findings discovered by Aduagyei (2008), Jaillon (2009), Jha and Iyer (2006), Mohd 
Hanizun et al. (2010), and Ovararin (2001) and confirmed that there was no significant difference between these 
issues either in a conventional construction environment or in an IBS-based construction environment.  
 For the category of resources and logistical issues, the ten main factors from the overall 24 factors based on 
the analysis RII shows that the problem of space conflict arises from the lack of resource planning geared 
towards aspects of resource availability. Order of analysis for the ten highest RII (RII value of 0.782677 to 
0.746457) indicates the issue is the unavailability of access way(for machinery, materials / components, labour), 
non-availability of labour, non-availability of machinery and equipment, non-availability of operational space, 
space for temporary storage, coordination of scheduling delivery of materials / components with the actual 
schedule on the site, competency and experience of labour, inefficiency in planning the use of equipment and 
machinery in the work area, component / material is on site for a long duration, and also the issue of irregular 
movement of components / material. Based on the findings of the analysis, all ten of these factors are in the top 
28 position from the total of 83 factors considered in this research. This gives the impression that the 
weaknesses or deficiencies in aspects of resource planning and logistics have a major impact on the causes of 
space conflict at the construction site especially in IBS projects in Malaysia. Elabourating once more on the 
issues that have been reported by Koskela (1999) that the failure to plan and consider factors such as building 
design, components & materials, labour, environment, equipment, space, construction sequence, as well as 
external conditions could expose construction environment to space conflict such as congestion. Similarly, the 
findings of the study by Mohd Hanizun et al. (2010) found that in 13 sub-factors that impact directly on 
productivity, there are also factors which indirectly affect space conflict and the factors are aspects of planning 
of work activities, and the availability of labour and materials / components.  
 The last category is the project characteristics and the external environment. Even though among these 
factors there are issues that are considered as uncontrollable issues by the contractors or difficulty for planner to 
provide a great plan, but with a more effective planning (taking into account the experience of the Construction 
Planner and structured communication and coordination) at least it is able to reduce space conflict at site. Eight 
sub factors were tested, out of them four factors that have obtained highest value of RII from 83 sub-factors are 
ranked top ten and the factors are instruction to change by client causes disruption to other activities, limited 



Aust. J. Basic & Appl. Sci., 7(6): 408-419, 2013 

417 
 

space at project site, planning prepared without taking into account the element of uncertainty, limited 
construction time and budget with RII value of 0.800000 to 0.770079. FFL8 (instruction to change by client 
cause disruption to other activities) is the main factor among all the factors that had been studied in this research 
with a RII value exceeding 0.799999. This finding is similar to the findings reported by Salihudin Hassim et al. 
(2008), in which the failure of the IBS project is due to the failure of the client in detailing out the requirements 
of the construction project that stems from the client’s lack of information and knowledge about IBS. Even more 
apparent when the findings of the study by this researcher on factors of risk in IBS projects in Malaysia revealed 
that the change in requirement is ranked fifth of the total 28 factors. Indirectly, this will also include the 
existence of space conflicts at construction site. However, through the study by Mohd Hanizun et al. (2010), this 
factor is a among the main factor and ranked at number 17 out of the total 41 factors and is in a position at 
number 15 from 45 factors through research by Doloi et al. (2011). Among the next factors, namely, the fifth to 
eighth with RII 0.755906 to 0.718110 is centered on the issue of location of the project in the city, a complex 
site conditions, bad weather, and the design of a complex project.  
 
Conclusion: 
 Workspace conflict at the construction site exists when the management of contractor firm fails or neglects 
the aspect of workspace planning in project planning. Provision of effective planning of construction activities 
include all aspects of planning construction activities with the resource utilization requirement and to take into 
account the use of space as a key input in preparing the plan. The effect of mismanaging this resource could lead 
to space conflict such as congestion, design, hazards, access restrictions, damages, obstruction space, work 
disruptions, and many more. Lack of research in workspace planning especially in an IBS based construction 
environment with a focus on the main factors of lack of workspace planning that creates space conflict through  
quantitative research provided an opportunity for the author to carry out a in depth research on the topic. 
 Through previous literature, four categories of factors related to management issues, jobsite planning, 
resources and logistics, as well as project characteristics and external environment has provided the basis to 
identify the main factors. By using analysis of relative importance indices (RII), a total of ten factors for each 
category 1,2, and 3, and eight factors for a fourth category from 83 overall factors have been identified as the 
main factors lack of workspace planning which creates space conflict in an IBS project environment.  
 This study describes the construction industry in Malaysia at present. Results showed that there were issues 
regarding space conflict in an IBS project environment as it also occur in conventional construction projects. 
The main issue that causes the space conflict is associated with the manner or method of a space planning 
including how construction activities are planned, organized, managed, reviewed, and controlled and not totally 
due to the IBS itself. The discovery of the main factors is much associated in the category of jobsite planning 
and resource & logistics compared to the other two categories (based on the 40 highest factors out of 83 overall 
factors). This indicates that the two categories of issues in planning this aspect remains to be a weakness in 
construction planning for developing countries such as Malaysia, especially in IBS project. It is also supported 
by the findings of the study by Mohd Hanizun et al. (2010) in Malaysia and also occurs in the construction 
industry in India (Doloi et al., 2011) in which both of these issues were becoming a constraint to building a 
more productive outcome. 
 Contrary to the opinion of Heesom (2004), in developed countries like the United Kingdom, the issue of 
space conflict occurring on the construction site focused on management issues such as the experience and 
competency of the building team and communication and coordination issues. However, little contrast with the 
findings by Aduagyei (2008) in Calgary, Canada and Pheng and Chuan (2001) in Singapore which has 
similarities with the findings by Mohd Hanizun et al. (2010) and Doloi et al. (2011). Therefore, as discussed at 
the beginning of the conclusion, that the turning point for the preparation of construction plans particularly a 
weak space planning is closely related to universal issues of contractor management, especially the experience, 
competence Project Manager, communication and coordination between the construction team. These parties 
shaped the construction plan towards being productive or otherwise, particularly for the construction industry in 
Malaysia. With the transformation of the Malaysia’s construction industry which seriously embrace the use of 
IBS system, this study has found main factors lack of workspace planning that creates space conflict that is 
capable of negative impacts on Productivity, quality, constructability, safety, and project delays. Consequently, 
Construction Planner / Project Manager should consider these factors in providing a more effective workspace 
plan as the construction industry in Malaysia is one of the drivers of economic growth as well as the target of 
making Malaysia a developed nation by the year 2020. The findings of this study will also be used by the 
authors on subsequent research to develop a work space planning methodology that can reduce the negative 
impact, especially in the construction environment using IBS.  
 
Limitations of the Research: 
 The results of the study have contributed significantly to knowledge and also to the construction industry, 
but this study has its limitations. First, the sample size was low at 127 or 43% which is considered to be low for 
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statistical analysis. Secondly, the respondents were not in total represented by the Construction Planner / Project 
Manager in a contractor’s firm and third this study only focused on the opinion of contractors and the opinions 
of other parties such as the client, design team and experts in the industry had not been given an opportunity to 
provide feedback. For a future study all these aspects should also be considered to obtain a more comprehensive 
additional finding. 
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