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Abstract 

 

Covid-19 pandemic is ravaging the whole world and is having a negative impact on building construction activities. 

This study was undertaken to examine the importance of modular technology for building construction in order to 

enhance the safety measures that will curtail spread of the pandemic. Survey research design method was adopted in 

addition to interviews and webinars. The data were collected using 100 visual questionnaires among construction 

companies and professionals in Lagos State. The questionnaires were validated using both content and construct 

validity. 80% of the respondents averred that modular construction has been in use in few prefabricated components. 

Modular technology is a more comprehensive method and so is readily acceptable. The findings revealed that there 

was a significant relationship between method of construction and quality in terms of speed and cost. The study 

concluded that use of modular technology will make construction faster, cheaper and enhance the safety measures 

brought in by the Covid-19 pandemic.  
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Introduction 

Modular technology is a method where all the units of the building are fabricated into modules in the factory and 

transported to be fixed on site. This is a method being introduced to address the challenges occasioned by the Covid-

19 pandemic. The Covid-19 pandemic hit the world so suddenly and disrupted a lot of human activities. Everything 

stood at a standstill including construction activities. Curtailing the pandemic entails a lot of strategies such as social 

distancing, frequent washing of hands and use of face masks. 

 

Building Construction is a people-oriented activity which accomplishes more with good workforce. The bigger the 

number of workforce, the faster the speed of work. However, Covid-19 pandemic has limited the use of high number 

of people on construction sites. 

 

The method of construction using modular technology is an adequate way to achieve the construction objectives and 

targets without compromising the safety instructions occasioned by the pandemic. The modular construction is 

achieved both on and off site thereby reducing the number of people at each section. Modular technology is a more 

comprehensive and all-embracing method of construction above prefabrication which has been in use for a long 

time. 

 

Prefab buildings originated from lean construction system. Lean construction is a system of maximizing value, 

improving efficiency, enhancing quality, ensuring cost-effectiveness and reducing waste in a building project. It 

accomplishes these objectives through the use of Supply Chain Management (SCM) and Just-In-Time (JIT) 

techniques as well as the open sharing of information between all the parties involved in the production process. 

 

The dictates of solutions to the pandemics necessitated the research into modular construction. Prefabrication has 

been in use for a long time but the need to engage less people at the time called for ingenuity.  

 

As at 22nd of July, 2020, the National Center for Disease Control stated that there were 38,344 confirmed 

coronavirus cases in Nigeria (13,806 in Lagos State), 813 deaths and 543 new cases (Figure 2).It is observed that 
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when the pandemics is all over, the need to prevent a reoccurrence will enforce compliance with the basic protocols 

such as social distancing, hand washing and use of face masks.  

 

Yet construction activities cannot be suspended because housing among others is a primary need of 

man(Pichere,2015). The challenges will be to harness the advantages of modular technology and embellish and 

encourage them. 

 

Summary of Literature Review 

Modular construction is a method of construction rather than a unique product type. It is a process in which a 

building is constructed off site, under controlled plant conditions. History has it that one John Mailey, wanted his 

son to move a building to another country (Ryane Smith, 2010). As a carpenter, he made different components 

which he shipped to Australia where it was assembled.  

 

Since then many a man has developed and improved on the ideas from mere fabrication to complete fragmentation 

the housing to be assembled on site. Modular building or modular housing are made of repeated sections called 

modules. Koones (2006) stated that prefab building system construction can also be referred to as modular 

construction or off-site construction. These terms are used to refer to factory-built units or modules that are 

assembled on-site on a prepared foundation.   

 

It is a construction method that involves constructing sections especially superstructure away from the building site, 

then delivered them to the intended site (Marshall Levine et al, 2008). Construction generally, is a major factor in 

the social and political integration of the society and ranks as one of the major budgetary areas of developing 

economies according to Nwachukwu, (2008). In this case, about are 60 –70% of the components are completed off 

site in a factory controlled environment and transported to be assembled at the site. This can comprise the entire 

building or components of lager structure. It could be that the only section on site is the substructure which can be 

done simultaneously saving time. The frame of columns and beams could have been done on site while the modules 

fixed in place afterwards.  

 

Advantages of Modular Construction Technology 

Speed of construction and faster return on investment. As the modules are being fabricated off site, the substructure 

can be going on site simultaneously. Overall completion time can be reduced by up to 50%. It leads to reduction in 

labour; supervision and cost overall. The advantages are summarized thus; 

- Reduction in delays due to bad weather since work can continue indoors 

- No need to store materials and pilfering will be lower than the traditional methods social distancing 

- Personal Protection Equipment (PPE) can be enforced more easily in a factory setting. 

- Environmentally friendly construction process means less pollution on site and improved air quality 

- Modular building contributes to LEED requirements in the areas of sustainable sites and energy 

- Flexibility in constructing high rise buildings for easy addition of floors 

- Quality assurance testing on site and off site for various building techniques and quality manufacturing by third 

party agencies who offer random inspection, testing and certification. 

- Ability to construct buildings in remote locations 

- Factory controlled process generate less material waste and reduces noise disturbance on site. 
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Figure 1 - Prefabricated concrete beams by HFP Engineering limited in Lagos, Nigeria. 

 

Building information modeling (BIM) is very useful and easy when using modular construction since the entire 

construction process can be simulated before the modules are joined. Clashes and specification conflicts are detected 

in a virtual environment thus avoiding expensive change order and variation. 

 

Disadvantages of Modular Construction Technology. 

 

In spite of the lofty gains, there are a few challenges especially if not properly managed. These are: 

- Transportation of completed modular building sections can take a lot of space and transportation cost can be 

high 

- Heavy trucks on the bad roads terrain may pose a big challenge and damage may occur during transportation. 

- Flexibility restriction of aesthetics is a point to note by the Architect. 

- As the method is yet to be tested and made popular, some Financial Institutions may hesitate to offer a loan for 

a modular home. This is the contention of Marshall and Haar (2008) because in project insurance, a proper 

definition of the works will be needed before entering into a contract. 

 

The design may not be fully contextual or user specific and so risk laden. 

 Most of the advantages noted for use of modular technology is due to inadequate infrastructure such as poor roads 

for transportation of modules, electricity to use during fabrication and fixing on sites, water for the works and many 

others in other word , in an environment where the infrastructural provision is adequate, the challenges may be less. 
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Figure 2iv – Covid-19 Situation Report for July 2020 by National Center for Disease control (NCDC)  

 

Research Methodology 

The study is contemporary and not just theoretical hence the combined methods of research. 100 questionnaires 

were distributed on line to notable professionals especially among the seven bodies that united to prepare the 

national building code. The research was targeted at those who have been involved in construction for a good 

enough period. With the one hundred selected persons, a good number was retrieved for analysis which was to 

confirm observations and case studies made. 
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75% of the questionnaires were received and used for analysis. The analysis was done with simple and 

uncomplicated statistics using histogram and pie charts. In addition, many webinars were attended where 

participation was instructive when there was complete lockdown. When the lockdown was relaxed, sites were 

visited as case studies to assess the workability of the proposal.  

 

It was discovered that modular construction is a systemic method of construction rather than a unique product type. 

The method of construction is guided by the same codes and standards as conventional methods. Speed and 

accuracy which usually cause disputes can be guaranteed using modular construction technology due to the modular 

specifications. 

 

Analysis of Data 
 

 

     Female= 18% 

     Male= 82% 

 

 

 

 

 

 

 

Figure 3.Gender Distribution of Respondents. 

There is a dominance of males in construction industry 

 

 

     Secondary= 22% 

     Graduate= 27% 

     Professional= 51% 

 

 

 

 

 

 

 

 

Figure 4.  Education of Respondents 

 

 

Participants have adequate knowledge of building industry. 

 

       20 – 21= 8% 
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       41 & above= 33% 
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Figure 5. Age of Respondent  

The key work force 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Work Experience of the Respondents. 

Majority of Respondents have adequate work experience 
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 80% of the Respondent recommended 

modular construction.  

 Out of the 20% that differed, 10% 

recommended prefab which is a step 

toward modular. 

 The Respondents are matured 

professionals who have adequate 

knowledge of construction industries. 

Their support lay credence to the aim of 

the research  
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Figure 6. Recommendation of Construction methods for post Covid-19 

 
 

Figure 7 - A good example of modular construction is Lagos-HOMS Project at Ijora Badia, Lagos by Professor 

Olumide Olusanya  

 

Discussion on Findings 

The research into a wide use of modular technology sought to embrace this as a new old normal. New because of the 

attention being sought for it as a result of the prevailing Covid-19 pandemic. Also old because the system has been 

used around the world to address the critical need of urban housing via prefabricated system. 

 

It was found out that the system though, not absolutely new has not been widely used in Nigeria. With the new 

mandate and consciousness that it will improve on cost, time, speed and reduce conflicts and cost of supervision, the 

modular system which is more advanced that prefab was widely accepted as the new normal way to build. Majority 

of the respondents were not sure of when the total effects and protocols of the Covid-19 will be totally eliminated. 

They therefore proffered a safe side by adopting a system that would not offend the labour force. A major concern is 

the reduction in labour force which may affect the unskilled labour largely found on construction activities. 

 

What stood out and were embraced by 90% of the respondents were the speed of construction and the reduced size 

of the workers as necessitated by the precautions to pandemic. The overall completion schedule can be reduced by 

50 – 60% including cost of labour, finance and supervision. 

 

Invariably, incidences of variation will be reduced. It was noted that variation increased cost, construction, time 

overrun and problem of supervision are major sources of disputes on construction projects. 

A good number of the professionals especially Architects who responded more worried because of the rigid 

restriction in creativity. It would course extra vigilance to maintain a balance. The reason is that the modules are 

subjects to strict moulds and so flexibility can be hindered. There is therefore a need for the further studies on the 

subject matter. 

 

Uses of Modular Construction Technology 

Modular construction can be used for virtually all types of building such as camps, housing, schools and classrooms, 

offices, industries and many others. In road construction, some sections of bridges culverts, drains can be modular. 
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The whole idea is that the workers on site are reduced to a bare minimum while those in the factory are also minimal 

(even robots can be used) OPA Ladega (2020) in a webinar opined that many business models will be replaced or 

significant transformed as a result of the shifts in wage of doing things as a result of the pandemics. 

 

Modular construction is a system of combining building materials inside a factory into components, panels, sections, 

and modules for fast, easy, cost-effective assemblage on site. The term is used to distinguish this process from the 

more conventional construction practice of transporting the basic materials to the construction site where all 

assembly is carried out. The theory behind the method is that time and cost are saved if similar construction tasks 

can be grouped, and assembly line techniques can be employed in the prefabrication of the modules at a location 

where skilled labour is available, while congestion at the assembly site, which wastes time, can be reduced. The 

method finds application, particularly where the structure is composed of repeating units or forms, or where multiple 

copies of the same basic structure are being constructed. It is ideal where work force is deliberately being reduced as 

in the case of covid-19 where social distancing has come to play. 

 

Areas for Further Study 

As lofty as the idea of modular technology is, the following are areas needing further study and examination  

 Areas of aesthetics and flexibility in design since rigid moulds maybe involved. 

 The training of Artisans to make them remain the labour market since unskilled labour will not be widely 

needed as before. 

 Appropriate technology will help to boost development of Modular systems for prefabricated construction 

  

 

Conclusion 

A building of any size is definitely not the work of a single man. In fact, the more the workers the better the speed of 

work. With the advent of Covid-19, the construction environment will also change to reflect the new ideas. The 

modular technology is the system of mass producing modules either in factory or at the site factory under strict 

quality control and minimal wet site activities. The research sought to find a method that would not shut 

construction sites but allow the safety of workers while the aim of construction is satisfied. Building is for the living 

and only the living can build. The lives of the builders are very important. 

 

This is not ordinarily normal way of construction, but it could become normal in view of the marks that covi-19 has 

left on the industry. This is because social distancing is not ordinarily possible on site except a method of 

construction such as modular technology is introduced.  

 

This distributes the workforce into on-site and off-site whereby the substructure and the structural frame can be done 

in the traditional way while the superstructure is done off site and simultaneously with the on-site – the overall effect 

is controlled workforce, high speed of construction, lower cost, less waste, less conflicts and little or delay. 

 

The strategic importance of construction industry calls for this recommendation.  Construction consumes a wide 

employment circle of labour which Covid-19 now attacks. Manufacturing industry display high quality products 

without end user knowing how the work force came into it. The construction industry is opposite to this. The 

combination of the factory site works with the construction site will solve the problems without creating 

unemployment in labour circles. 

 

Contributions to Knowledge 

The study provides insight for the use of Modular Technology to boost construction efficiency despite reduction of 

site workers due to covid-19 pandemic 

 

The study confirms that Prefabricated Construction can assist productivity during low number of work force in a 

labour intensive activity. 

  

Modular Technology and Prefabricated Construction can create a new type of skilled professionals for employment  
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The protective, fire resistant qualities of prefabricated modules have also been highlighted 

Modular Technology and Prefabricated Construction changed the use of load bearing walls to the stronger framed 

construction system which can help to reduce the incidence of building collapse  
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