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Abstract 

This study represents the construction cost variance of Industrialised Building System compared with 

conventional method for school project. The results show that some of the respondents choose 

conventional method as one of their main method in construction due to its cost is lower than the other 

method such as industrialised system. But in term of building system to be recommended in future, most of 

the respondents choose the composite method which is one type of industrialised system. It shows that the 

industrialised system can be accepted by our industry as this construction industry undergone a lot of 

changes to improve the quality and technology in construction.  

 

Introduction 

The need for innovative approaches in design and construction is now recognised by most sectors of the 

construction industry. The construction industry has continuously developed during the years. However, 

there is need for a fundamental cultural and technical change – we are probably on the verge of a 

paradigm shift (Haron et al., 2002).There is a need for more efficient and industrialised construction of 

concrete buildings; this is necessary for the competitiveness of in-situ concrete and essential if the 

construction industry is to move forward. At present, the expenditure on labour (preparation and 

dismantling of formwork, reinforcing, and casting and finishing of concrete) almost equals the cost of 

material (roughly 40 percent is labour). Consequently, the need to reduce the manpower involved is 

obvious. Development towards ‘on-site’ industrialisation of in-situ concrete construction presents 

challenges for all parties involved (i.e. clients, consultants, designers, contractors, and material suppliers). 

From the viewpoint of structural engineering there is an urgent need to address these problems, to look for 

innovative design solutions and develop new building/formwork systems (Hassim et al., 2002). 

 

Construction Cost 

Construction cost can be describing as are broad term and can be interpreted to mean costs of any sort to 

anyone associated with construction works.  

 

Other definition about the construction cost is the normalized construction cost of a project in the current 

year less the construction cost of a similar project one year earlier. This is expressed as a percentage of the 

construction cost of a similar project one year earlier. Cost, to the building contractor, represents all those 

items included under the heading of his expenditure (Ashworth, 1994). 
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Contractor’s costs, however, literally mean the contractor’s expenditure on labour materials and plant and 

include all the items shown in figure 2.1 with the exception of profit. The inclusion of profit, which is 

influenced by many considerations, not least of which are market conditions, converts contractor’s cost to 

contractor’s prices.  

 

The cost of constructing a project is usually an estimate only, made in advance of receiving bids from 

contractor, prepared by an engineer or an architect. It is the amount that she or he believes the owner will 

have to pay for the construction of the project (Robert and Garold, 1989). 

 

The estimate maybe lump sum cost, such as for a building, or it may be a unit-price estimate, for a project 

that requires the construction of various items whose exact quantities are not exactly known in advance of 

construction. For example, the contract for constructing a highway may specify a given payment to the 

contractor for each ton of asphalt material placed in the pavement.  

 

For a project that involves the construction of unit of work, the bid form will provide for the bidders to 

state the amounts which they will charge for constructing each specified unit (Robert and Garold, 1989). 

 

The cost of constructing a project is usually an estimate only, made in advance of receiving bids from 

contractors, prepared by an engineer or an architect. It is the amount that she or he believes the owner will 

have to pay for construction of the project. The estimate may be a lump sum cost, such as for a building, 

or it may be a unit price estimate, for a project that requires the construction of various items whose exact 

quantities are not exactly known in advance of construction. For example, the contract for constructing a 

highway may specify a given payment to the contractor for each ton of asphaltic material placed in the 

pavement. 

 

For a project that involves that construction of unit of work, the bid form will provide for the bidder to 

state the amounts that they will charge for constructing each specified unit (Haron et al., 2002). 

 

 

Industrialised Building System (IBS) in Malaysia 

The Industrialised Building System (IBS) has been introduced in Malaysia since the 60’s by the use of 

precast concrete beam-column elements. Since the demand of building construction has increases rapidly, 

it is necessary to innovate a construction method, which speeds up the building construction process. 

Abdullah et. al. (1998) has listed the various types of building systems currently available in Malaysia. 

Few definitions of an industrialised building system are given by various authors (Hamdan and Shamed, 

1998; Haron et al., 2005a; Haron et al., 2005b ;Trikha, 1999). Summarizing them, in general, 

Industrialised Building System (IBS) is a methodology whereby a local construction industry is driven 

towards the adoption of an integrated and encouraging key players in the construction industry to produce 

and utilize pre-fabricated and mass production of the building at their work sites. This will help to 

enhance the efficiency of construction process, allowing a higher productivity and quality, time and cost 

saving.  
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The Manual for Assessment of IBS (CIDB 2000) gives the following parameters as the assessment 

criteria for the IBS:- 

• structural performance 

• system and architectural flexibility 

• cost and capital investment 

• manufactureand constructability 

• environment aspects 

 

 

Research Method 

This project was carried out to meet objectives such as: 

• To identify construction method of Conventional and Industrialized Building Systems (IBS). 

• To identify all cost which contribute in school building project for IBS and Conventional. 

• To establish the cost comparison between IBS and Conventional school building project. 

 

To meet all of the three objectives that have been stated before, there are three research methods of study 

were carried out. It was through questionnaire survey, implementing one case study and lastly some 

interviews with the expert of the industry.  

 

Questionnaire Survey 

This is one of the methods in approaching the respondents and to get their opinion about this study. This 

questionnaire survey include the information about the respondents, their current position also related 

projects with this study.  

Case Study 

For this method, sample costs of schools’ project have been adopted which is one for the IBS School and 

the other for conventional system. Both of these costs were compared to determine which one of them 

stated a higher cost than the other one.  

 

Interview 

The third method was through interview with the expert person in the industry. This method represents 

their opinion and their future expectation for Malaysia construction industry.  

 

Results Analysis (Questionnaire Survey) 

From all 65 questionnaire survey forms that have been submitted, 27 of it get the feedback from 

respondents which come from different field that related with construction industry. This means that there 

is around 42% of the forms have been filled up by the respondents.  

 

This questionnaire survey forms were submitted fairly to different fields of the respondents which are 

contractors, consultants, quantity surveyors, suppliers, and architect whom contribute directly with the 

construction industry.  
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The results analysis of this questionnaire forms have been described and discussed in following details. 

Respondent’s Background 

 

 

 

 

 

 

 

 

Figure 4.0: Respondent’s Position 

Figure 4.0 shows the percentage of respondent’s position from the questionnaire survey. From the chart, it 

shows that the respondents come from some major positions which most of them are from quantity 

surveyors that contribute almost 34% of the survey. It is followed by the contractors with 22%, and 

followed by engineer, technician, architect and general manager with contribution each of them around 

11%.  

 

 

 

 

 

 

 

 

Figure 4.1: Respondent’s Academic Background 

In construction industries, there are several parties that contribute either directly or indirectly involve in 

any project. They came from various academic backgrounds which related to the industry. Figure 4.1 

shows the percentage of Academic Background of the respondents from the surveys that have been done. 

According to the chart, the respondents came from four type of field study that are mostly from Quantity 

Survey which contribute around 34%, followed by Civil Engineering with 33%, Building Study 22% and 

lastly from Architecture with 11%.  

Company Information 

 

 

 

 

 

 

 

 

Figure 4.2: Nature of Business 
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From the questionnaire survey that have been submitted through mail and fax to the randomly selected 

company, some of the company selected had replied the survey. Figure 4.2 shows the respondent’s nature 

of business that has been collected through the survey. It shows 34% came from the government which is 

mostly from Public Work Department (PWD), followed then by consultant with 33%, then contractor 

with 22% and from the supplier with 11%. 

 

Project Information  

 

 

 

 

 

 

 

 

 

 

Figure 4.3: Respondent’s Contribution on School Project 

 

Not all of the respondents have contributed in school’s project. From the survey, more than a half had 

contributed in such of this project. Figure above showed that 55% or 15 of the respondents had 

contributed in school’s project whether 45% of them never contribute in any school’s project.  

 

 

 

 

 

 

 

 

 

Figure 4.4: Type of School 

 

Generally, schools can be divided into two groups which is private school or government school. 

Normally, government school is under control by the Public Work Department (PWD) where else the 

private school has its own owner or own by the private sector. The design of this two type of schools also 

can be different. Usually, the schools under PWD have a standard design but the private school can be 

varied according to the need of the owner. From the survey, figure 4.4 shows the percentage of 

respondent’s contribution either in government schools project or private schools project. Almost 80% of 

the respondents are contributing in government school and only 20% of them into the private school. 
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Figure 4.5: Structural Construction Method 

 

There are several methods that can be applied on the construction projects depending on the suitability, 

requirements also the project’s budget itself. Some of them are as stated in the figure 4.5 above. It shows 

that most of the construction project especially schools building project still using traditional construction 

method or as known as conventional construction method. This can be proved by the percentage as in the 

figure which is 60% or nine of the respondents using this method for their schools project. This is 

followed by prefabricated construction method which has same percentage with composite construction 

method with 3 of the respondents or 20% and 0% for formwork system.  

 

Advantages of Building System 

 

 

 

 

 

 

 

 

 

Figure 4.6: Advantages Building System 

  

As readily known, building system gives so many advantages into building industry compare with the 

traditional method. To prove all this, the survey that have been carried out results in the figure 4.6 as 

shown above. In term of cost saving, conventional system is obviously cheaper than IBS. But if we look 

in term of speed of construction, the IBS system will give the better result. According to the figure also, 

IBS has the advantages on quality of the project, labour saving, and IBS components also were easy to 

assemble. Conventional method also has its own advantages such as cost saving, easy to transport, etc. In 

term of material saving; there is not an obvious different between IBS and conventional.   
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Figure 4.7: Disadvantages of Building System 

 

Although each building system has its own advantages, they also have some disadvantages. Some of them 

can be described as shown in figure 4.7. Figure 4.7 shows the comparison between IBS and conventional 

for their disadvantages in construction field in term of percentage. Based on the respondent’s feedback, 

IBS system needs an expensive plant/factory, need skilled labour, experts’ knowledge, and also the IBS 

need heavy equipment to transport the components. Where else if the project is used conventional system, 

shortage of raw material normally happened. This will result in delay of the completion period al maybe 

increase the cost of that project.  

   

Type of Contract 

 

 

 

 

 

 

 

 

 

 

Figure 4.8: Type of Contract 

 

Figure 4.8 shows the type of contract used for the projects as provided by the respondents. For the 

conventional system, the result shows 70% of them used the traditional contract (separate design and 

build) and other 30% used turnkey/design and build contract. As refer to the figure, the result shows 50% 

of the IBS system used traditional contract (separate design and build) where else 50% more used 

turnkey/design and build.  
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Figure 4.9: Mode of Payment 

Figure 4.9 shows the mode of payment as used for the project from the survey that has been done by the 

respondents. From the figure, it totally shows us that most of the projects or 45% of them that using IBS 

system used the Bill of Quantities as their mode of payment. 35% still used the lump sum payment and 

followed by cost target with 15% and cost reimbursable with 5%. The conventional system project on the 

other hand shows 45% still used lump sum followed by Bill of Quantities with 35%, 125 used cost target 

and the balance of 8% used the cost reimbursable method.  

Project Completion 

 

 

 

 

 

 

 

 

Figure 4.10: Project Completion 

As had been stated in Figure 4.6, one of the advantages of IBS is speed of construction. This will result in 

on-time project completion. Figure 4.10 shows the difference between IBS and conventional system in 

term of completion of the project. From the survey, 60% of project using IBS system can complete on-

time where else only 40% of the conventional system can complete on-time. But, there also delaying in 

the project using IBS with 40% cannot complete on-time and for conventional system, there are 60% of 

the project cannot complete on-time.  

Building System Recommended  

 

 

 

 

 

 

 

Figure 4.11: Building System Recommended in Future 
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Figure 4.11 shows the building system that is recommended by respondents for future implementation. 

45% of the respondents choose composite construction method which is combination of conventional and 

prefabricated construction method. 22% each of the respondents proposed conventional and prefabricated 

method, and 11% of them still choosing formwork system. 

Building Cost Saving 

 

 

 

 

 

 

 

 

 

 

Figure 4.12: Building Cost Saving 

In term of building cost saving, it is obviously show us that the respondents agreed with the conventional 

construction method with 45% of the respondents choose this method for saving factor. As stated in figure 

4.12, only 11% of the respondents choose the prefabricated system and each 22% of them choose the 

formwork and composite construction method.  

 

Discussion on Results Analysis 

To analyse the result from the questionnaire survey, firstly it is quiet important to look into background of 

the respondents. Construction industry can be involved by many different parties such as contractor, 

consultant, quantity surveyor, architect, and etc. In the first part of the questionnaire, it is all about the 

respondents because it is really important to know about the profile of respondents to establish credibility 

of the data. As stated in figure 4.0 and figure 4.1, it shows the respondent current position and their 

academic background. It is to make sure that the feedbacks of the questionnaire come from the related 

person in construction industry. The results show that the respondents have the necessary academic 

background and experience to adequately give their respond to the questionnaire and are technically 

competent.  

 

In term of the current business run by the respondents, there is one aspect of the respondent’s company 

background that was considered in the questionnaire. It is their nature of business either they are 

consultant, contractor, etc. as shown in figure 4.2, most of the respondents worked with the government 

and followed by the consultant’s company.  

 

To achieve this study objective that is to make a cost comparison between comparison and IBS for school 

building case study, figure 4.3 shows the percentage of the respondents that had contribute directly with 

the schools project. From the survey, more than a half of the respondents give the positive answer. There 
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are 55% of them had contribute in such schools building project either as a contractor, architect or 

consultant also as a supplier.  

 

Then it comes to the type of the schools that the respondents had involved that is either the government 

schools or the private schools. From figure 4.4, it shows that 80% of them had contributed in government 

schools and the other 20% contributed in private school project. For this research, preferring was given to 

government schools as these types of schools usually have likely same design with each other. It is much 

easier to compare if the design is same.  

 

Figure 4.5 shows the percentage of schools projects’ using the structural construction method as given by 

the respondents. 60% of the schools projects’ construction method still using conventional construction 

method, 20% used prefabricated construction method and the other 20% used composite construction 

method. The results shows that a majority of the respondents involved are using the conventional 

construction method. Therefore, it can be concluded that a big majority of the schools projects’ in 

Malaysian construction industry are using the conventional method. However, the results also show that 

the IBS is also progressively being accepted by the industry.  

 

As shown in figure 4.6, there are a lot of advantages of building system. For the project using 

conventional construction method, the result shows that the main advantages of this method is cost saving 

which has 32% of overall percentage, 20% is the materials are easy to transport to the site, 12% is speed 

of construction, each 10% for easy to assemble and better quality, 8% in material saving and another 8% 

for labour saving. Where else for the IBS construction method, 30% of the advantages are speed of 

construction, 18% are for better and good quality, 15% is in easy to assemble, down to 14% for labour 

saving, 8% in easy to transport and only 5% for cost saving. This figure shows the biggest different 

advantages of these two methods is in term of cost saving. the higher cost of IBS are due to higher cost of 

the panels or structures and higher cost in transportation the panels or structures. Also the figure stated the 

advantages of IBS compared to conventional such as labour saving and speed of construction. Therefore, 

the overall construction cost can be reduced through labours saving and speed of construction.  

  

As we all know, the modern industrialised building system demands a lot of inputs in the form of modern 

equipments, standardizations of building components and elements, specialization of labour and skilled 

labour, concentration of production, purchasing and marketing and finally intensive capital. All these 

might pose a problem for developing countries (Partadinata, 1998). The IBS is rarely used due to 

uncertainties about their cost and their ability to meet the aesthetic and other design requirements of 

developers (Tan, 1997).  

 

Figure 4.7 shows the disadvantages of building system. The major problem with this building system is 

this system requires skilled labour and expert knowledge. According to the figure, 31% of disadvantages 

of conventional construction method are shortage of raw materials. This can happened due to damages of 

the materials during its transportation or during construction itself. 23% need skilled labour, 15% need 

special knowledge to monitor the progress of the project, 13% for the expensive plant/ factory, 10% in 
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difficult to erect and down to 8% which this method also requires heavy equipments. The main 

disadvantages of the conventional system as compared to IBS are shortage of raw materials and difficult 

to erect where as the disadvantages of IBS as compared to conventional are it needs skilled labour, need 

heavy equipment and expensive plant or factory. These factors also contribute to the higher cost of IBS as 

compared to conventional system.  

 

The type of contract is also another factor that contributed to difference building cost for the conventional 

and IBS. As shown in figure 4.8, for the IBS construction method, 50% are using the traditional (separate 

design and build) and another 50% used turnkey/design and build contract. As for the conventional 

construction method, majority of 705 still used the traditional (separate design and build) type of contract 

where else only 30% used turnkey/design and build contract. Majority of the respondents still involved 

with the traditional contract for conventional system and IBS method compared with turnkey/design and 

build contract. Normally, the turnkey project cause higher building cost as compared to traditional 

contract due to higher profit margin from the contractor. By using the traditional method the building cost 

can be reduced through a more stringent budget from the client’s consultant.  

 

Figure 4.9 shows the mode of payment that usually used by the respondents for their projects. From the 

figure, it shows that 44% of the payment for conventional method used lump sum method, followed by 

34% using unit rate or Bill of Quantities, 12% for target cost and another 8 % using cost reimbursable 

method. Where else for the IBS project, unit rate or Bill of Quantities become first choice the mode of 

payment with 45%. 35% of respondents still used lump sum or traditional method, 15% used target cost 

mode and only 5% used cost reimbursable. The mode of payment is another factor that can affect the cost 

of construction. Normally, project cost payment based on lump sum will be higher compared to base on 

Bill of Quantities. This is because no specific or detail on the price per unit of the quantity. Therefore, the 

cost will be higher due to higher profit margin by the contractor.  

 

Due to the advantages of building system, project that used the IBS normally can complete on time. It is 

based on the speed of construction resulted by all the components were ready made at the plant and only 

need to erect as it were arrived at the site. In figure 4.10, only 40% of the project using IBS cannot 

complete on time where else majority of 60% can complete on time. Compared to the IBS, for 

conventional method the risk of project cannot complete on time is higher with 55% and 45% can 

complete on time. But, the main factors that can affect the completion of the project are the management 

of the project and well monitored by the site supervisor.  

 

The result from the questionnaire survey shows that 45% of the respondents proposed conventional 

construction method for the future. It is due to the conventional system is more cost saving as compared 

to IBS. In conventional construction system, negotiation can be applied to get the best price either from 

the supplier, contractor or quantity surveyor as the clients have their right to choose for the best and under 

their budget. There is also flexibility in choosing alternative building materials at lower cost.  
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Where else for the IBS, there are limited to only few manufacturers and specialized contractors. So, 

usually the price will be fixed due to lack of these factors. Also the clients have no right to choose the 

materials as all the components were readily made at the plant or factory. But, the growth of the building 

system in Malaysia has been accepted as 22% of the respondents proposed the prefabricated system for 

the future. By using IBS method, the environmental issue on reducing construction waste material is 

resolved and future construction will become standardized. In future, there maybe more suppliers of 

prefabricated materials and competition will be increase. As a result, there will be a reduction in overall 

construction cost. 

 

Conclusion 

Through this study, construction method between IBS and Conventional system can be determined which 

IBS used the precast concrete panel. Meanwhile, for the conventional system, it is more to formwork 

system or also known as traditional method. For the school project, it includes all costs of any building in 

school which covered the administration building, laboratory, canteen, library, and electrical substation. 

From this study and also according to ATDA from PWD, the cost of school which using the IBS panel 

can be compared with school that using the conventional method. This will result in determining which 

one of these methods will cause a higher cost than the other one for the school project. The results show 

that some of the respondents choose conventional method as one of their main method in construction due 

to its cost is lower than the other method such as industrialised building system. But in term of building 

system to be recommended in future, most of the respondents choose the composite method which is one 

type of industrialised system. It shows that the industrialised system can be accepted by our industry as 

this construction industry undergone a lot of changes to improve the quality and technology in 

construction.  
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