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 Industrialized Building System (IBS) were introduced to Malaysia as solution to issues 
related with dependencies of foreign workers, raising demand of affordable 

accommodations and improving image, quality and productivity of construction 

industry. This research is to highlights the current development of IBS in Malaysian 
construction industry and potential challenges related to the implementation of IBS. 

The objectives of the research are to identify the influences of training on IBS 

performances; to determine the influences of construction policies on IBS performances 
in Northern Region of Malaysia. Questionnaires survey was conducted in order to 

achieve the objectives. The respondents consisted of 120 architects, contractors, 

developers and consultants. The data were tabulated and then analyzed using SPSS 
version 20. . In conclusion, the barriers of IBS performances in Northern Region 

Malaysia has been identified and discussed. According to this research, training, and 

construction policies are proven as the main barriers in IBS implementation in Northern 
Region Malaysia. 
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INTRODUCTION 

 

 Industrialized Building System (IBS) can be described as the adoption of construction industry using 

prefabrication of components in building construction (CIDB, 2003). IBS also defined as a construction method 

in which components are manufactured in a controlled environment, transported, positioned and assembled into 

a structure with minimal additional site work (CIDB, 2003; CIDB, 2004). IBS consists of precast component  

systems,  fabricated  steel  structures,  innovative  mould  systems,  modular  block  systems and prefabricated 

timber structures as construction components (CIDB, 2003; CIDB, 2004). Parts of  the building that difficult to 

built and time consuming to be casted onsite are designed and detailed as standardized components at  the 

factory and transported to the site to be assembled (CIDB, 2004). 

 Onsite casting activities in IBS utilize innovative and clean mould technologies (CIDB, 2007). According to 

Pan et al.(2007), construction industry in developed countries has started  to adapt IBS as a method of attaining 

better construction quality and productivity, reducing risks related  to occupational safety and health, alleviating 

issues for skilled  workers and dependency on manual foreign labor, and achieving the ultimate goal of reducing 

the overall cost of construction. IBS also offers minimal wastage, fewer site materials, a cleaner and neater 

environment, controlled quality and lower total construction costs (Pan et al., 2008). 

 IBS adoption in Malaysia has long historical note since the adoption of precast elements in buildings in the 

1960s to overcome shortage of houses. However, the introduction of IBS was never sustained in this period. As 

a result of failure of early closed fabricated  systems,  Malaysia construction  industry  refused  to change  its  

construction method  to  IBS. Some of the foreign systems that were introduced during the late 1960s and 1970s 

were also found to be incompatible with Malaysia’s climate and social practices (Hamid et al., 2008). 

 However, IBS has regained its recognition nowadays due to the problem with construction workforces 

where the industry has been depending for so long on unskilled workers from the neighboring countries. In 

1999, the IBS Strategic Plan was launched to promote IBS. This followed by the IBS Roadmap 2003-2010 and 

IBS Roadmap 2011-2015, blueprints to industrialized construction by 2015 (CIDB 2011: BSRIA 1998). The 

roadmaps have been developed to chart and guide the awareness programmes, incentives, vendor scheme 

development, training, quality control and research and development programmes (CIDB 2011: BSRIA 1998). 
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Government took the lead in 2008 by mandating that all public sector projects must accomplish no less than 

70% IBS content under the Treasury Circular SPP 07/2008. This policy was created to encourage IBS usage and 

to establish demand for IBS components, thus bringing the cost down. For the private sector, there is an 

exemption to the Malaysian construction levy where contractors in Malaysia have to pay CIDB levy in the 

amount of 0.125% of the total cost of the project according to Article 520 on contractors that have used IBS in 

50% of the building components in residential buildings (Hamid et al., 2008). The outlook for IBS 

implementation in Malaysia is bright, but initiatives still needed from the Government to encourage the 

contractors, manufacturers and suppliers to adopt IBS (CIDB 2010). 

 

Performance Of Industrialized Building System (Ibs):  

 Since introduced, Industrialized Building System (IBS) construction method performances in construction 

industry is very obvious and effectives. The meaning of performances in this research is the ability to 

accomplish a construction project with allowing higher productivity, quality, and faster project completion time 

(S. Hassim et al., 2009). The performance of Industrialized Building System (IBS) can be measured from 

various aspects as: i) Less construction time, Less time needed to casting of precast element at factory and 

foundation work and assemble components at site at the same time. This led to earlier occupation of building 

which reduce interest payment (S.N. Shaari and E. Ismail, 2004). ii) Reduce cost. Formwork of Industrialized 

Building System (IBS) components can be used repetitively which led to both reduction of project cost and 

labor cost. This is because machines were used to manufacture the components needed (M.A. Henry et 

al.,2006). iii) Reduce Labor, High machine utilization for manufacturing the components at factory reduce 

construction process n number of labors needed (A.E.D. Warszawski et al., 1999). iv) High quality and better 

finish, Since Industrialized Building System (IBS) construction method use advanced technology and follow 

strict quality assurance control, so it can produce high quality and better finish product (K.A.M. Kamar et al., 

2011). v) Less affected by weather 

 Fabrication of Industrialized Building System (IBS) components are done in factory, so the effect of 

weather on construction is less (Mbachu et al., 2007). vi) Increase site safety, Utilization of Industrialized 

Building System (IBS) components composed less construction process using labor, this ensure the increasing 

of site safety (Thanoon et al., 2003a). viii)  Environment friendly, Components used in Industrialized Building 

System (IBS) system was manufactured in factory thus reduce wastages produced in site (M.S.M. Wisam, 

2007). 

 

Cost: 

 According to Peng, studies about economic benefit of IBS in Malaysia are not well documented (Peng et 

al., 2003). This has led to an uncertain situation among construction industry professionals and contractors. 

Most of them believe that construction using IBS is overall cheaper compared to the cost of conventional 

construction. However, the result of a case study by Haron, (2005) suggested otherwise. Past experiences, 

claimed by some construction industry professionals and contractor shows that construction using IBS is more 

expensive due to the fierce competition by builders sticking to the traditional building method. This perception 

tends to discourage the use of the IBS among stakeholders, particularly developers (Nawi et al., 2005: Nawi et 

al., 2007a). 

 The idea of IBS is based on volume or mass production which focusing on the modular system and quality 

of finished products resulting in the reduction in the cost of production. Unfortunately, most housing projects in 

rural areas especially in Northern Region of Malaysia Kedah and Perlis were constructed in relatively small and 

medium scales which less than 100 units. Statistics have shown that a decline in demand and volatility of the 

building market for large public housing projects that need IBS components in greater volumes in the majority 

of developed countries, have a direct impact on the need for the IBS (Peng et al., 2003). This can be considered 

as a greater barrier to IBS adoption. 

 Construction using IBS also requires specialized equipment and machinery (Nawi et al., 2005). Besides, a 

Research and Development (R&D) centre, support services, and testing labs are also needed by an IBS company 

in the private sector (Nawi et al., 2007a). Since all these facilities need continual funding and companies which 

are strong and stable monetarily only could survive in use the IBS in the highly competitive industry locally and 

globally. This circumstance has made the IBS business more risky as it needs additional capital investment 

compared to the conventional which is labor-intensive method. Therefore, it is very hard for new local 

companies to compete for opportunities with international competitors that are stronger in terms of financial 

capability, technology or specialization (Kamar et al., 2009). 

 In addition, contractors choose not to use IBS as they find it easier to stick to the conventional construction 

method (Nawi et al., 2007a; Thanoon et al., 2003a). Adopting IBS means that there need to be a significant and 

sustained budget, allocated time for training of human resources and specialized equipments and machineries. 

Based on previous studies, a lack of these superior equipments and machineries proves to be a major hurdle that 

hinders work in IBS-based projects (Kamar et al., 2009; Nawi et al., 2005).  
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 There is another important IBS barrier with regard to the lack of Research and Development (R&D) 

facilities mainly on the use of locally available materials and technology. These led local contractors have to 

highly depend on foreign expertise and technology (IBS Roadmap, 2003). Since nearly all of the machineries 

and materials used in fabricating IBS components are imported from developed countries, the costs of producing 

IBS components and assembling them are not viable for Malaysian contractors (Thanoon et al., 2003a).  

 To be viable, R&D works in the IBS should be made available to them to modify, if not invent suitable 

techniques and use of locally available materials. However, the CIDB has embarked fairly recently on the 

establishment of Construction Research Institute of Malaysia (CREAM) and the IBS Centre to assist local 

contractors in the R&D works. This is a positive step by the Government in pushing the idea of using the IBS in 

the country. 

 

Training:  

 IBS requires high construction precision. Studies have indicated that most local professionals and 

contractors lack technical knowledge and experience in the IBS (CIMP, 2007; Rahman et al., 2006). 

Furthermore, many local authorities are not fully familiar with modular co-ordination and standardization 

concept related with IBS design and assembling procedures IBS Workshop, 2011). This has slowed down 

building approval and caused unnecessary delay in the development process. Due to the lack of knowledge and 

awareness, these local authorities tend to misunderstand IBS guidelines adding to further delays in approval 

(Kamar et al., 2009). IBS required high skilled workers compared to the conventional construction methods. 

Under this system, the demand for on-site manual labors particularly carpenters, bar benders and concreters 

becomes less. The system demands more machine-oriented skills, both on sites and in factories. Thus, this leads 

to a transformation requiring the restructuring of human resource in an organization in terms of training and 

education.  

 Malaysia still lacks skilled workers generally. As such, more intensive training programs are needed in the 

specialized IBS skills like system integrating or assembling. However, this need requires more time and 

investment (Thanoon et al., 2003a; Shaari et al., 2003). 

 In an IBS project, the role of the contractor is shifted from that of a “builder” to that of an “assembler” on 

site (Shaari et al., 2003). This requires contractors to be equipped technologically with IBS knowledge and skill. 

The needs are made more imperative if the contractors were to promote their IBS products and compete in the 

industry. From July to September 2002, the situation was suddenly worsened when many trained foreign 

workers were forced to leave the country after a wide spread crackdown on illegal foreign workers (Thanoon et 

al., 2003a). The “new batches” of foreign workers did not possess the required skill in IBS and had to be 

retrained (Thanoon et al., 2003a). 

 

Construction policies: 

 The term of construction policies will be discussed in this part is about how the poor guideline, unclear 

standard and information and unclear regulation influence the policies of construction companies to uptake IBS 

construction method. IBS Roadmap was authorized by Government in 2003, but there is still no specific IBS 

building system or standard guidelines for contract documents or procurement systems in terms of tendering, 

design, construction and operation of a project.  

 The existing references or guidelines for IBS are IBS Catalogues such as Precast Concrete Building 

Components for Residential Buildings, Modular Coordination Implications – Building By-Laws and 

Regulations, Joints and Tolerances for Building Construction published by CIDB, Malaysia (Kamar et al., 2009; 

Hussein, 2007). Poorly structured information will not only affect construction professionals because of 

misunderstanding and misinterpreting regulations but also for authorities in terms of project approval (Kamar et 

al., 2009; IBS Roadmap, 2003). This lack of guidance again does not encourage IBS uptake.  

 Moreover, reasoning behind this reluctance to IBS adoption also stems from poor responses on modular 

coordination and standardization concepts from the building industry (IBS roadmap). According to Thanoon et 

al. (2003a), modular co-ordination and standardization are among required characteristics determining the 

successful implementation of IBS. For accomplishing the requirements of modular co-ordination, all IBS 

components need to be standardized and therefore standard plans and standard component drawings are 

required, particularly to aid the production process (Waleed et al., 2003). This is cited as one of the principal 

hindrances to the use of modular coordination (Thanoon et al., 2003a; Warszawski, 1999). Otherwise, even 

partial introduction of IBS components such as lintels or staircases is not looked upon favorably and is therefore 

rarely used for the construction project due to a lack of standardization of modular coordination. 

 Currently, promotion and incentives for IBS implementation either from the Government or private 

agencies are still insufficient causes the poor implementation of IBS projects (Naw et al., 2007b). According to 

Haron, a number of key areas need to be indentified such as an IBS program based implementation strategy, 

creation of an implementation agency on IBS and continuous affair strategies on IBS forums/ workshops in 

order to standardize and merge the various industry initiatives of IBS (Haron et al., 2005).  
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 There also no dedicated assessment and certification systems for IBS products, manufacturers and installers 

in the Malaysian construction industry (Kamar et al., 2009).  This assessment system is very important to 

identify the current performance in order to promote further improvement of IBS implementation in the future. 

 On the other hand, a lack of incentive training among existing construction professionals was also identified 

as being a potential barrier to adoption of IBS (Nawi et al., 2005). Some designers and consultants are unwilling 

to implement IBS into their projects because of a few related issues, such as readiness constraint either in terms 

of knowledge, experience, skills or technology. A survey of IBS construction industry players identified a need 

for apprentice and on-the-job training in IBS moulds, casts and assembly of components, IBS testing and 

evaluation programs (Hussein,2007) This issue arises due to uncoordinated and incomprehensible training 

awareness of IBS in the training institute either for practitioner or student (Hamid et al., 2008; Nawi et al., 

2007a). 

 Based on the discussion it can be concluded that cost, training and construction policies play an important 

role in determining performance of industrialized building system (IBS). Therefore, it is essential to consider 

these factors in studying performance of industrialized building system (IBS). This study focuses on training 

and construction policies. The investigation on the effects of on training and construction policies on the 

performance of industrialized building system (IBS) addressed by the following hypotheses;  

H1  Cost has significant influence on performance of industrialized building system (IBS). 

H2  Training has significant influence on performance of industrialized building system (IBS). 

H3  Construction policies has significant influence on performance of industrialized building system (IBS). 

 

Methodology: 

The Sample and Data: 

 A survey was conducted to collect cross sectional data in Northern Region of Malaysia. The population of 

this study was the architects, contractors, developers, consultants and quantity surveyors. These grades consist 

of management and professional employees which identified a group with high potential to engage 

industrialized building system (IBS). The selection of the survey location and the sample was due to the 

Construction Industry Development Board (CIDB). A set of questionnaire was formulated and designed based 

on the previous literature in the subject area. The questionnaires were emailed to 240 respondents. 81 sets 

questionnaires received within five weeks giving the response rate of 33.3%.  The sample profile of the survey 

is shown in Table 1. 

 
Table 1: Number of Respondents. 

Respondents Number Percentage 

Architects 30 33.3% 

Contractors 

Developers 
Consultants 

Quantity Surveyors 

15 

14 
12 

10 

 

 

 Most of the respondent is Architects who responsible to manage a project. The contractor and developers 

both represent 15 and 14 percent respectively from the total respondents. Consultants and quantity surveyors 

represent 12 and 10 percent. This group of respondents is the frontline of the people who in contact with the 

design stage and technical part of the construction projects. Their opinions are very useful and provide true 

insights to this research. Besides that the consultant also can provide valuable information to the research. 

 
Table 2: Company Type. 

Company Type Percentage 

Developer 43.3% 

Contractor 30.0% 

Consultant 26.7% 

Other 0.0% 

 

 According to the data 43.3 percentages of respondents are from developer background, this followed by 30 

percent contractor and the rest are from consultant background which is 26.7 %.  

 
Table 3: Type of construction technique involved. 

Type of construction technique involved Frequency Percentage 

Conventional 43 53.3% 

Both 38 46.7% 

 

 According to the Table 3, most of respondent have been involved in both IBS and conventional 

construction method. The rest of respondents only involved in conventional method. None of respondents were 

involved IBS only. 
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Reliability Analysis: 

 An internal consistency analysis was performed separately for the items of each training and construction 

policies by using the SPSS version 20, reliability procedure. Hair, Money and Samuel (2007) suggested an 

acceptable alpha value is greater than 0.6. As show in Table 4, the alpha values of reliability analysis for this 

study ranges from 0.680 to 0.695.  From the results obtained, all the alpha values are greater than 0.6. Thus it 

can be concluded that this instrument has good internal consistency and is therefore reliable. 

 
Table 4: Reliability analysis result. 

Variables Number of Item Cronbach’s Alpha 

Cost 

Training 

4 

3 

0.701 

0.680 

Construction policies 3 0.695 

 

 Descriptive analyses for cost, training and construction policies are shown in Table 6 and Table 7. The 

levels of cost, training and construction policies are based on the levels of mean score range provided in Table 5 

which adopted from Hamid et. al (2008).  

 
Table 5: Level of Mean Score Range. 

Range of mean score Level 

1.00 – 2.33 Low 

2.34 – 3.67 Medium 

3.68 – 5.00 High 

 

Findings: 

The Level of Performance of Industrialized Building System (IBS): 

 The level of Performance of Industrialized Building System (IBS) among the companies are measured 

based on the values of means and standard deviations. Table 6 shows the level of Performance of Industrialized 

Building System (IBS) and the value of mean and standard deviation for each activity.  

 
Table 6: Mean Values of Performance of Industrialized Building System (IBS). 

Activities Mean Standard Deviation 

Quality and safety 

Environment 

Time 
Labor 

 

3.42 

3.19 

3.20 
3.40 

 

0.654 

0.670 

0.620 
0.710 

 

Performance of Industrialized Building System (IBS) 3.30 0.663 

 

 Mean values explained the propensity of the respondent to involve with Performance of Industrialized 

Building System (IBS). According Hamid et. al. (2008) the mean values in range of 3.19 to 3.42 are categorized 

as company performance among manufacturing companies is at the medium stage.  

 

The Level of Cost: 

 Table 7 gives the mean values for the three dimension of cost. It is shown that the highest mean values of 

the cost which is 3.24. Base on Table 6, the levels of this cost are considered as medium stage.  

 
Table 7: Mean Values of Cost. 

Activities Mean Standard deviation 

Material Equipment 

Transportation and Logistic 

Research and Development 
Initial Investment 

 

3.56 

3.32 

3.10 
3.21 

0.660 

0.620 

0.603 
0.632 

 

Cost 3.29 0.628 

 

 The lowest mean of cost is research and development and the average mean value of training is at medium 

levels.  

 

The Level of Training: 

 Table 7 gives the mean values for the three training. It is shown that the highest mean values of the training 

which is 3.24. Base on Table 6, the levels of this training are considered as medium stage.  

 The lowest mean of training is precision and knowledge and the average mean value of training is at 

medium levels.  
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Table 7: Mean Values of Training. 

Activities Mean Standard deviation 

Precision and Knowledge 
Co-ordination and management 

Quality control and awareness 

 

3.13 
3.21 

3.40 

0.640 
0.690 

0.654 

 

Training 3.24 0.626 

 

The Level of Construction policies: 

 Table 8 gives the mean values for the four construction policies. It is shown that the highest mean values of 

the construction policies which is 3.40. Base on Table 8, the levels of these construction policies are considered 

as medium stage among the strategic alignment.  

 
Table 8: Mean Values of construction policies. 

Activities Mean Standard deviation 

Regulation and guideline 
Lack of information 

Standard and collaboration 

 

3.40 
3.30 

3.20 

0.690 
0.654 

0.699 

 

Construction policies 3.30 0.681 

 

 The lowest mean of construction policies is standard and collaboration and the average mean value of 

construction policies is at medium levels.  

 

Correlation Analysis:  

 From the results of correlation analysis it is found that training and construction policies are significantly 

correlated to Performance of Industrialized Building System (IBS). As shown in Table 9, the correlation 

coefficients are found to be positive and statistically significant at 0.01 level (p<0.01).  

 
Table 9: Pearson Correlation Coefficients between organizational leadership, strategic alignment and company performance. 

                                                                              Correlations 

     Variable             F1             Performance of IBS       

 

F1                    1.00 
Cost                                          0.695**                              1.00 

Training                 0.601**                         0.721**                     1.00 

Construction policies                0.696**                               0.705**                   0.701**             1.00 

** Correlation is significant at the 0.01 level (1-Tailed) 

* Correlation is significant at the 0.05 level (1-Tailed) 

 

 Therefore, Hypothesis 1,  hypothesis 2 and hypothesis 3 are supported. There is a significant relationship 

between cost, training and construction policies with the other variables that is Performance of Industrialized 

Building System (IBS). Hence, Hypothesis 1, Hypothesis 2 and Hypothesis 3 are supported. 

 

Discussion: 

 This study is carried out for the purpose to determine how cost, training and construction policies influence 

on IBS performance in Northern Region Malaysia. A major implication for this study is that the result how these 

variables influence the IBS performance in construction industry in Northern Region Malaysia. This study also 

will contribute to identification of the major or main barriers that effect IBS performance in Northern Region 

Malaysia. Many studies have mentioned that IBS application contributes to the improvement in the construction 

business but in this research, what type of factors should be focused upon implementation of IBS is stated to 

guide on what actually they can do to overall ease the construction process.    

 The study of the relationship of cost, training and construction policy and IBS can help us to clearly 

understand what role they take in producing an effective IBS performance. The understanding and 

comprehension on this relationship will enable one to plan and carry out IBS to achieve desired objective in 

respective company. It is also beneficial to us to identify what types of key elements can either enhance or 

degrade IBS as in overall. Through this research, one can decide to invest time, money and energy on the right 

aspects when IBS comes into consideration or application.  

 This study produced useful results which can be utilized for further research on IBS Performance. Firstly, 

the sample size should be increased to obtain results than can represent the whole population involved in IBS 

Performance in Malaysia. This can be done by including the respondents from the field in the eastern, western 

and the southern region of Peninsular Malaysia. By doing this, the entire behavior or a better representative 

result can be obtain thus increasing the validity of the study. Secondly, since the factors are all significant, a 

detailed study should be focused on IBS users only and correlation between factors. By doing this, the 



12                                                                      Amlus,M.H. et al, 2014 

Journal of Applied Science and Agriculture, 9(13) Special 2014, Pages: 6-13 

connections between factors and its level of importance can be obtained. Considering the regression results, all 

the factors have an average impact. This study also suggests there could be a missing factor that could be very 

important. A study and detailed literature review should be conducted to identify these factors. Among all the 

factors, lack of training seemed to outshine. It is also suggested for an extensive study on the impact of this 

factor in detail on the IBS Performance. However, the group of respondents should consist mainly of trained and 

non-trained personnel in order for the result to be useful or practical not based on perception alone. Overall, any 

research in extension to this study is able to produce useful outputs that can be applied in the IBS industry to 

enhance its performance.  

 

The limitation: 

 From the results obtained and discussions made, there is a clear indication on need and room for 

improvement in this study. It is undeniable that there are multiple limitation factors in conducting this study. 

First of all, the study had to be narrowed down to focus on specific group of respondents. Although initially, this 

study was aimed to target a sample size of more than 200, at the end after considering the practical aspect, the 

sample size was narrowed down to n=81. The second limitation of this study was the human resource factor. As 

this study was conducted by sole researcher only with the main supervisor, the amount of work that can be done 

has a limit or capacity. If there were additional man power, then probably this study could have been done 

extensively to Top management. 

 

Conclusion: 

 This paper has applied empirical analysis on the influence of cost, training and construction policies on 

company performance of local IBS performance. Survey on company performance on the local companies 

reveals that the level of company performance is high level. The results show that the cost,  training and 

construction policies contribute to the company performance. The results suggest that, all companies must 

consider training and construction policies as their focusing aspect to enhance the IBS performance. Training 

and construction policies towards IBS performance relationship has been a visible benchmark among high 

performing company in recent years. 
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