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ABSTRACT 

IBS is a system and technique that require as little additional site work as possible. Their components can be 
manufactured on-site or off-site before being transported, positioned, and assembled into a structure. Many 
incentives have been given to encourage the adoption of IBS in Malaysian construction projects, primarily 
through government schemes. However, the problems may exist within the construction team itself, especially for 
the designer team on their readiness to shift from designing and managing conventional projects to IBS projects. 
To construct an IBS project, it is necessary to have a designer ready physically and mentally for the project. 
Therefore, this study aims to identify the readiness level of designers to adopt IBS in Malaysian construction 
projects. The objectives of this study are to identify the readiness level of designers to adopt IBS in Malaysian 
construction projects and to determine factors influencing the readiness of designers to adopt IBS in Malaysian 
construction projects. This study used a quantitative method of data collection via questionnaire distribution to 
the architect and engineers who registered with their umbrella organizations. The data collected from the survey 
were analysed descriptively using the Statistical Package for the Social Sciences (SPSS) version 28. This study 
found that the readiness level of the designer for implementing the IBS project was at a high level. The most 
significant factor influencing the readiness of the designer to implement the IBS project was the designers’ 
eagerness to gain knowledge and experience about IBS. Thus, it is hoped that this study will benefit, contribute 
to, and increase the level of readiness among designers as well as other project parties especially the contractor. 

Keywords: IBS, Readiness, Designer, Level, Construction Industry 
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INTRODUCTION  

Industrialised Building System or IBS is a technique that requires as little additional site work as 
possible, and their component can be manufactured either onsite or off-site before being transported, 
positioned, and assembled into a structure. The components of the IBS are materials that are produced 
in factories where quality control is not compromised but compared to conventional methods, the quality 
of the product or component cannot be controlled (Othuman Mydin et al., 2014). So that is why IBS is 
highly recommended nowadays in the Malaysian construction industry by our government through 
various platforms such as Malaysia Plan and Scheme.  

The industrialised Building System is an alternative approach to construction that will definitely 
change the current local construction industry's scenario towards a systematic method of mass 
production of construction materials. Prefabricated components of buildings that are conceived, 
planned, and fabricated from factories were transported and erected on site. With this approach, the 
production process would be designed, managed, and continuously improved to reduce or eliminate 
waste and guarantee the necessary components are developed, made, and delivered at the right time, 
in the proper sequence, and defect-free (Setiani, 2009). Apart from that, the structural classification of 
IBS is divided into five main IBS groups or categories that are popularly used in Malaysia, which include 
precast concrete framing, panel, and box systems, formwork systems, steel framing systems, 
prefabricated timber framing systems and block work systems (Mohammad, 2013).   

However, the benefits of the IBS technique are ineffective without the participants to the 
construction projects being ready, as this would ultimately result in project failure. Therefore, this study 
aims to investigate how prepared the designers are to design and manage the IBS projects. The 
outcome of this study would benefit the Malaysian Construction Industry in  enhancing the quality and 
productivity of IBS Projects. 

LITERATURE REVIEW  

What Is IBS?  

IBS is a building method that uses minimal additional site work to manufacture, transport, place, 
and assemble building components in a controlled environment (Mahika, 2021). It originated in Malaysia 
in the 1960s to address the housing crisis and housing shortage. However, it was not widely accepted 
due to incompatible systems with Malaysia's climatic conditions. The government promotes IBS to 
reduce foreign labor dependency and prevent loss of foreign cash in the building sector (Abdul Rahim 
& Latif Qureshi, 2018). IBS offers advantages such as cost and time certainty, improved construction 
quality and productivity, decreased occupational safety and health risks, and reduced overall 
construction costs (Lou & Kamar, 2012). 

However, some construction industry stakeholders, particularly housing developers, may view IBS 
construction as more expensive than traditional methods. Then, based on article by Mohd Amin et al. 
(2017) IBS is a transition from conventional methods to a new technique, requiring synchronization of 
design, production, and construction phases. 
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What Are the Advantages or Disadvantages of IBS? 

IBS has numerous advantages for the construction industry, including shorter building times, better 
site management, and reduced waste. It generates better products for clients using fewer materials, a 
cleaner and more orderly environment, controlled quality, and cheaper overall construction costs 
(Mahika, 2021). Proper site management reflects the project manager's skills and knowledge in 
managing the site. With better site management implemented, it not only reduces costs but also 
increases the safety of workers on the construction site. 

IBS can reduce the number of unskilled workers, reduce material waste, enhance environmental 
cleanliness, and strengthen quality control. This benefits hastens the completion of construction and 
encourages a safer and more organized worksite (Tamrin, 2018). The reduction of foreign workers can 
increase the employment of local workers, particularly skilled local labor with experience in constructing 
IBS projects and this statement has been supported by an article by Lui (2020). 

IBS can reduce construction wastage, which contributes to pollution and increases the cost of 
disposing of site waste properly. In Malaysia, the Construction Industry Development Board of Malaysia 
(CIDB) has released a proper guideline on waste management in construction sites. IBS has been 
proven to reduce construction material wastage significantly compared to other methods of 
construction, such as conventional and mixed construction methods. 

IBS has shown significant progress in the construction period, as it is a fast construction method. 
Multiple components or sections of construction parts can be constructed at one period of time without 
delays, making it an excellent method of construction in reducing the time needed for construction and 
lowering the risk of delay. This statement has been supported by Haron et al. (2009) 

However, IBS has its weaknesses, such as being highly capital-intensive, requiring expert labour 
at the construction site, and not leading to total satisfaction. In some cases, IBS has been less 
productive due to the lack of quality, transportation and storage risks, and delays due to supply delays, 
bad weather, and a shortage of raw materials. Delays in IBS construction in Malaysia are caused by 
the new construction methods and the labour force's unfamiliarity with the erection procedures required 
by these systems. This can lead to increased costs and delays in projects.  

IBS faces disadvantages due to insufficient scientific research and a lack of clauses in the 
Malaysian standard form of contract. Based on the article by  Fateh & Mohammad (2017), the lack of 
specific regulations and guidelines for contract agreements and procurement processes makes it 
difficult for designers to refer to their guidelines. Additionally, there is a lack of compliance with 
government policy, as there are no specific IBS building regulations or standard guidelines for tendering, 
design, construction, and operation (Baharuddin et al., 2017). This lack of organized information could 
negatively impact project approval authorities and professionals in the construction sector. Further 
research is needed to overcome these disadvantages and improve IBS's effectiveness. 

IBS Construction in Malaysia  

IBS in Malaysia is recognized for its benefits and potential, with continuous promotions by the 
Malaysia Ministry of Work (CIDB) and the Public Works Department. The IBS Steering Committee has 
been formed to address IBS-related issues and provide a guideline for its implementation (Lou & Kamar, 
2012). IBS aims to bring about industry practice and think transformation. Current IBS systems used in 
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Malaysian housing projects include large panel systems, metal form systems, and modular systems 
(Ern et al., 2011). The government has taken the lead in implementing IBS in the industry, requiring at 
least 50% IBS content in all new government-initiated building projects. 

However, the government has now exempted this levy for contractors who incorporate IBS in at 
least 50% of building components (Lou & Kamar, 2012). An article by Mohd Amin et al. (2017) stated 
that IBS has been utilized in Malaysia since the 1960s, and its adoption depends on factors such as 
design, standard, volume, and consistency. The philosophy of IBS is based on volume or mass 
production, focusing on modular systems and the quality of finished products, resulting in a reduction 
in production costs. However, most housing projects in rural areas are constructed on relatively small 
and medium scales, and recent statistics show a decline in demand and volatility in the building market 
for large public housing projects (Mohd Nawi et al., 2011). Additionally,  Mohd Amin et al. (2017) have 
stated the construction industry has embraced IBS as a method to achieve better construction quality, 
productivity, occupational safety and health risks, skilled worker issues, and reduced overall 
construction costs. 

The Factor Influencing the Readiness of Designer in Implementing IBS for Construction 
Project in Malaysia  
 

There are many factors contributing to the level of readiness of the designers in the implementation 
of IBS projects that can be found in the literature. Among the factors discussed are the suitability of the 
IBS based on their natural characteristics, knowledge to implement the IBS, contractual and 
procurement issues, ability of a designer to implement IBS, level of workforce skill, education level and 
working experience comparison, lack of awareness and lack of government interest.  

Suitability of the IBS Based On Their Natural Characteristic  
 

Tamrin (2018) emphasized the importance of considering factors like cost, location, and design 
when constructing an IBS project. The chosen project should be appropriate for analyzing 
implementation and solving problems, while maintaining reasonable costs. However, not all projects 
are suitable for IBS methods, especially complicated ones. Using the method may affect implementation 
costs and time, making it a less advisable choice. 

Knowledge to Implement IBS   
 

Knowledge is crucial for designers to implement IBS, including design stage, process flow, and 
expert consultants (Tamrin, 2018). Negative perceptions, readiness concerns, cost and equipment 
issues, poor planning, regulations, and knowledge and awareness issues influence IBS adoption in 
Malaysia according to an article by Tamrin et al. (2016b). Common knowledge issues arise from lack 
of coordinated training, lack of past experience, and technical knowledge in the field (Mahika, 2021). 
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Contractual and Procurement Issues  
 

Research indicates that designers' readiness to adopt IBS in projects is influenced by contractual 
and procurement issues. The Malaysian standard form of contract lacks clauses specifically suited for 
IBS construction, causing difficulties according to an article by Fateh & Mohammad (2017). Lack of 
government policy enforcement and lack of specific regulations affect construction professionals and 
authorities in project approval (Baharuddin et al., 2017). Standardization efforts are recommended for 
long-term strategic initiatives to drive IBS standards adoption. However, low implementation is due to 
approving authorities' reluctance to change to IBS due to lack of proper guidelines in contractual matters 
(Algumaei & Sarpin, 2022). 

Ability of a Designer to Implement IBS 
 

The readiness of a designer to implement IBS depends on their ability to provide necessary 
resources, hire skilled design teams, and hire strong mental health. This includes financial resources 
for hiring skilled designers and equipment, such as software for design or calculation according to an 
article by (Tamrin, 2018). Additionally, a designer's mental health is crucial to prevent burnout during 
the design stage, which can lead to delays and increased sick leave and this statement has been 
supported by Cedstrand et al. (2022). Besides, the construction industry has a 25% higher rate of 
stress-related sick leave compared to other occupations, making it essential for designers to possess 
the necessary skills and mental strength to overcome stress during the design stage for the project's 
success. 

Level of Workforce Skill  
 

Designers in IBS projects require IT expertise for design, production, and erection, as it requires 
knowledge and skills and this statement has been supported by Abdullah & Egbu (2010). Based on an 
article by Mohd Nawi et al., (2011) has stated that construction firms have been trained in conventional 
construction methods for decades, making transitioning to IBS difficult. However, the lack of incentive 
training among existing construction professionals in Malaysia may hinder the widespread adoption of 
IBS. Government policies or mandatory quotas may help address this issue (Mohd Nawi et al. 2011). 

Education Level and Working Experience Comparison  
 

The study compares education levels to determine the impact of education on organizational 
readiness to implement IBS. Five groups of education levels are analyzed: certificate, diploma, 
bachelor's degree, master's degree, and doctorate. The study found that education level does not affect 
designers' readiness to implement IBS, as they are not involved in decision-making (Hanafi et al., 2016). 
Working experience during the design stage influences understanding of IBS concepts and decision-
making involvement. Working experience is crucial for decision-makers to acquire knowledge and 
positive perceptions about IBS. Therefore, understanding and role of organizational members in 
implementing IBS are crucial in determining the readiness of construction projects (Hanafi et al., 2016). 
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Lack of Awareness 
  

The lack of awareness of innovative procurement approaches in Industrialized Building Systems 
(IBS) projects is a significant challenge to the construction industry's adoption. This lack of knowledge 
and awareness hinders the system's implementation and benefits. To overcome this, there is a need to 
promote, awareness programs, and educate the public on IBS (Algumaei & Sarpin, 2022). In Malaysia, 
the level of awareness is still low, but studies by Kassim & Walid (2013), have shown that it is crucial 
to spread knowledge and understanding of IBS to benefit the construction industry's future.  

Lack of Government Interest  
 

The traditional cast-on-site method is still in use in construction industry practices due to lack of 
government support and concerns about IBS adoption (Algumaei & Sarpin, 2022). The early adoption 
of IBS is influenced by government interest, insufficient manufacturers, and industry players' resistance 
to change. Nevertheless, this factor influence in lowering the implementation and affects designers' 
readiness to implement IBS, as many architects and engineers are unaware of essential elements like 
modular coordination (Haron et al., 2009).  

RESEARCH METHODOLOGY 

The target populations of this study were the architects and engineers who registered with Board 
of Architects and Board of Engineers Malaysia in Malaysia respectedly. The questionnaire survey was 
distributed to the target population with obtaining 109 returns, the minimum sample size calculated 
based on Raosoft Software (Raosft, 2004). The collected data then were analysed using descriptive 
analysis using SPSS version 28. The limitation for this paper was the time constraint to collect futher 
data for analysis. 

ANALYSIS OF FINDING   

Demographic Respondent  

Organization 
 

Table 1 : Organization 

Type of Firm No Percentage (%) 

Architect Firm 59 54.1 

Engineer Firm 50 45.9 
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Total 109 100 

 
 

The percentage of the respondent's organization that was separated into two organizations is 
shown in Table 1. The company is an engineering and architectural firm. The Architect Firm accounts 
for the most significant share at 54.1%. While Engineering Firm comes in second place with 45.9% of 
the market. According to the data above, 59 respondents, as opposed to 50 respondents from 
engineering firms, represent the respondents' organizations in the majority.    

Current Position 
 

Table 1 : Respondent’s Positioned 

Current Position No Percentage (%) 

Architect  28 25.7 

Assistant  Architect 31 28.4 

Assistant Engineer 26 23.9 

Engineer 24 22 

Total 109 100 

 
The percentage of the respondent's current position in their company that was divided into four 

positions is shown in Table 2. An architect, an assistant architect, an engineer, and an assistant 
engineer are in those positions. With 28.4%, the assistant architect represents the most significant 
percentage. With 25.7%, architects come in second. With a score of 23.9%, the respondent from the 
assistant engineer will come in third. Engineers made up the final 22%. According to the data above, 
assistant architects make up the majority of respondents, 31 respondents. The next is 28 respondents 
from the architect, 26 respondents are the assistant engineer, and another 24 respondents are as 
engineers.      

Experience Working 
 

Table 2:  Experience Working by Respondents 

Experience Working No Percentage (%) 

1 – 5 years 40 36.7 
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5 – 10  years 30 27.5 

Above 10 years 15 13.8 

Below 1 years 24 22 

Total 109 100 

 

Table 3 shows the percentage of respondents' experience in designing the construction project. 
The highest percentage is 36.7%, which ranges between 1 – 5 years and is rated by 40 respondents 
and then followed by years in the range of 5 –10 years, representing 27.5% that have been rated by 30 
respondents in this study. The third highest range below 1 year is represented by 22% that 24 
respondents have rated. Lastly, 13.8% is from the range above 10 years, only rated by 15 respondents. 
The data above shows that most of the respondents have experience working in designing construction 
projects, ranging from 1 to 5 years of experience. 

 

Experience Designing 
 

Table 4: Experience Designing 

Experience Designing No Percentage (%) 

No 37 33.9 

Yes 72 66.1 

Total 109 100 

 

The Table 4 above shows the percentage of the respondents' experience designing IBS projects 
throughout their careers. That was separated into two, which are yes or no. The highest percentage 
that has been chosen or rated by the respondent is they have experience in designing an IBS project 
with 66.1%, compared to the respondent that does not have any experience in designing an IBS project 
with 33.9%. According to the data above, 72 respondents, as opposed to 37 respondents who have 
experience designing IBS projects, represent the majority of respondents' experience.    

 

Factor Influencing level of Readiness 
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Table 3: Factor Influencing the Level of Readiness 

Factor Influencing  Readiness Level Mean 
Score Ranking 

Designer want to gain knowledge and experience about IBS 4.2 1 

Company requirement for designer to be ready in implementing IBS  4.09 2 

Level of workforce skill (e;g in terms of software skill) 4.08 3 

Ability of designer company/firm to implement IBS (e;g has skilled 
designer, software) 4.05 4 

Education level and working experience  4.01 5 

Communication barrier between designer and other construction team 
(e;g contractor, IBS manufacture) 3.93 6 

Designer self interest 3.87 7 

The knowledge of designer to implement IBS 3.85 8 

Suitability of their natural characteristic (e;g the cost budget on the 
design not suitable/relevant with IBS method) 3.68 9 

Contractual and Procurement issue for guideline 3.54 10 

Training cost higher for company to train their workers 3.24 11 

 

There are 11 factor has been listed that the idea came from Literature Review that has been done 
before. The table above shows the mean score for all eleven questions to identify the factor influencing 
the readiness level of designer and all archive a high rating score, with the highest mean score of 4.20 
and the lowest mean score of 3.24. The ranking shows that the respondents highly agree that the factor 
that has been stated in the table above are influencing the level of readiness of designers in adopting 
IBS. Based on the table above, it show that the highest ranking for the element above would be the 
factor by which the designer wants to gain the knowledge and experience about IBS, with a mean score 
of 4.20—then, followed by the company requirement for the designer to be ready in implementing IBS 
with a mean score of 4.09 to be as second highest ranking.  

Besides, the third highest ranking that highly agree by the respondents is the level workforce skill 
such as in terms of software skills, with a mean score of 4.08. Then, followed by the factor of the ability 
of the designer’s company or firm to implement IBS in terms of the company hiring skilled designers or 
possessing access to software with a mean score of 4.05. Education level and working experience are 
factors that influence the readiness level of designer in adopting IBS in a construction project in 
Malaysia and has been highly agreed upon by the respondent, with a mean score of 4.01.The 
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communication barrier between the designer and other construction teams, such as contractors or IBS 
manufacturers, came in sixth place with a mean score of 3.93. They were then followed with self-interest 
by the designer with a mean score of 3.87, and the designer's knowledge to implement IBS with a mean 
score of 3.85. The ranking of ninth and tenth that been agreed by the respondent as factors that 
influence the level of readiness of designers in adopting IBS for construction projects are the suitability 
of their natural characteristics of IBS itself, such as the cost budget or the design not suitable or relevant 
with IBS method and the contractual and procurement issues for guideline with both mean score of 3.68 
and 3.54.    

Last but not least, the training cost that is higher for the company to train their workers be in the 
lowest ranking, with a mean score of 3.24. When the mean scores for all eleventh questions are added 
together, a total average score of 3.867 is obtained, which shows a strong response rate from the 
respondents. This fact demonstrates that the respondent highly agrees that the factors mentioned 
above influence the level of readiness of designers in adopting IBS in construction project in Malaysia.   

DISCUSSION OF FINDING 

This is a growing concern as multiple articles have stated that lack of experience in IBS is a concern 
to the future of IBS projects in Malaysia. This statement is supported by Tamrin et al. (2016a), which 
state that readiness concerns have been identified as a factor influencing of IBS adoption in Malaysia. 
Another article which supported this is Mahika (2021) which stated that designers in Malaysia lack past 
experience in IBS and their professionalism is lack of technical knowledge in this area.      

In addition, the company requirements for a designer to be ready to implement IBS is another 
factor influencing a designer to be ready in adopting an IBS project, as many IBS projects are now can 
now be found in the government project. With more government projects adopting the IBS construction 
system, many companies are now preparing their designers to be ready to adopt IBS. This is supported 
by Lou & Kamar (2012), which stated and quoted, “full utilization of IBS in government projects. The 
use of IBS components in government projects must not be less than 70%, and the IBS had to be 
included as part of contract documents for all government building works”. Thus, this is an important 
reason and factor in which has influenced the company to prepare their designer to implement IBS 
design.    

 Furthermore, the workforce skill level is another top factor in influencing the designer in adopting 
IBS. Technology plays an important role in designing projects. It is essential that designers to have and 
possess excellent skills in designing projects, especially with the adoption of IBS design in construction 
projects. This is supported by the article by Abdullah & Egbu (2010), which stated that designers and 
managers at the IBS manufacturing facilities and on-site needed an IT background or expert in using 
designing software such as CAD/CAM Software. This sums up that the designer must possess high IT 
skills in order to adapt to IBS.   

In conclusion, the overall result of factors influencing readiness showed a significant positive result 
and feedback from respondents. Most respondents agree on the main criteria or the main factor 
influencing the readiness of designers to adopt IBS.  
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CONCLUSION  

It can conclude that the level of readiness of the designer is at a high level due to it being influenced by 
the factor that has been stated above. The readiness of designer is important to ensure high among the 
designer and ensuring the good output of work.  The designer needs to improve themselves so that the 
readiness level is at the maximum level. However, all other parties, such as the company or firm and 
government, need to hold the initiative to increase the readiness among designers. The designer should 
implement the main factor of readiness that has been analysed in this paper towards their work which 
will overcome the lack of readiness among them.   
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