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COVID-19 has affected a lot of industries in Malaysia including the construction industry. In an effort 

to curb the spread of the pandemic, the government has introduced the Movement Control Order (MCO), 

which has halted all developments and construction activities. Thus, this study was conducted to 

understand the pandemic's effects on the construction industry and the usage of technology during the 

MCO.  A quantitative research method was adopted, where 400 questionnaire surveys were sent to 

contractors’ grade G5, G6, and G7 in Malaysia and 30.5% of responses were received. Data obtained 

were analysed using descriptive analysis and the Relative Important Index (RII). Findings show that the 

significant impacts are the increased project cost, labour shortage, project delay, late payment, COVID-

19 cluster on-site, limitation to visit the site and reduced number of construction projects. In terms of 

technology usage, BIM, IoT, and Computing are commonly used by the majority of the contractors. 

These 3 technologies are vital in moving towards the implementation of Digital Twin. Based on the 

findings, the Digital Twin strategies were then proposed to mitigate the effects faced by the contractors 

in terms of automation, prediction, monitoring, modelling and resource management.  
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1. INTRODUCTION 

The COVID-19 pandemic has impacted the 

global industry including the construction 

industry. Every country around the world has 

imposed a movement restriction to slow down 

the spread of the virus. During this time, only 

essential services like healthcare services, 

security, and food services are allowed to 

operate. Any activities from other industries 

like construction, education, and entertainment 

industries have been suspended.  

According to Zamani et al. (2021), the 

movement restrictions imposed by the 

government have a big impact on the Malaysian 

economy. The Department of Statistics 

Malaysia reported that the construction industry 

in Malaysia has been hit particularly hard by the 

pandemic (Department of Statistics, 2020). 

During the first three lockdowns imposed by the 

Malaysian government, the construction 

industry lost RM18.5 billion (Fadilah, 2020). 

Between March 18 and April 14, losses reported 

were RM11.6 billion in the first and second 

stages of the shutdown, and RM6.9 billion 

between April 15 and April 28 in the third phase. 

The construction industry is predicted to have 

lost RM42 billion from March 18, 2020, to 

September 2021 as a result of the 

implementation of the movement control order 

(MCO) (Fadilah, 2021). Worse, some of the 

construction projects had been terminated, 

increasing the unemployment rate by 29% (Lee, 

2020).  

Realising the negative effects of suspending 

construction activities, the Malaysian 

government introduced a more relaxed 

movement restriction in January 2021, where 

the construction activity is allowed to be 

operated with 30% capacity with a specific SOP. 

Despite the effort to minimise the negative 

effects on the economy, it has added new 

COVID-19 cases. Damanlela Cluster is the first 

construction site cluster discovered in 

November 2020, involving 630 labours infected 

with COVID-19. On July 6, 2021, the 

Damenlela cluster contributed to the highest 

cases number of COVID-19 reported in Kuala 

Lumpur. Tan Sri Dr. Noor Hisham Abdullah, 

the Health Director-General, stated that the 

Damanlela site cluster has extended to six 

generations (The Malaysian Reserve, 2021).  

The cluster has 2,785 cases up to March 13, 

2021, when it was declared ended.  

As the country struggling to reduce the 

transmission of the virus, MCO has reduced the 

number of foreign labour available in Malaysia. 

Owing to the lockdown, many construction 

foreign employees have returned to their home 

countries and are unable to return to Malaysia 

(Wahab, 2020) due to numerous travel 

restrictions and visa requirements. The 

reduction in the number of labours has 

contributed to poor construction building 

progress (Zamani et al., 2021). Companies are 

experiencing a scarcity of competent personnel, 

primarily foreign labour. Due to the outbreak, 

many experienced construction employees were 

laid off (Rodzi, 2020).  

During the COVID-19 pandemic, as a public 

health emergency, site visits had been reduced 

to lower the number of personnel on-site 

(Tobias, 2020). During a pandemic, everyone is 

expected to stay at home or limit their travels in 

order to prevent or spreading of a potentially 

fatal virus, (Kavanagh, 2021). As fears grow 

about the likelihood of a second wave of 

COVID-19, design professionals should think 

about how to transform construction activities 

using digital technologies (Baumgardner, 2020). 

All of these issues can be solved using Digital 

Twin. For example, the on-site construction 

condition and progress can be monitored in real-

time using the drone. The monitoring or 

inspection process can be done remotely by the 

manager. Digital Twin can follow or replicate 

the construction process analysis cause in real 

time, minimise construction engineering 

disputes, and limit the incidence of engineering 

safety incidents in the event of an unusual 

condition (Chen et.al, 2021). Contractors 

should be prepared to execute virtual site 

inspections and payment certification 

obligations. The application of Digital Twin 

may be regularly updated with site information 

when utilised during construction. There is no 

need for several visits by the various parties 

involved because they can just inspect the 

digital model. Instead of scheduling several 

trips and meetings, a person who is always on-

site might be entrusted with keeping the Digital 

Twin up to date (Tobias, 2020). The usage of 

Digital Twin also makes it easier to compile 
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progress reports and other building papers. 

Instead of scheduling a site visit, key project 

information may be simply acquired. The flow 

of information is improved through an agile 

documentation process, which may also be 

utilised to better handle interim payments. 

2. BACKGROUND 

2.1  Research Gap 

Despite the negative effect of COVID-19, this 

pandemic has encouraged the adoption of 

digitization in the construction industry. This 

further has strengthened the construction 

industry's digitization process. Chen et al. (2021) 

have reported that an emergency hospital has 

been built using the modular composite in a 

shorter time while maintaining COVID-19 

norms. Other researchers also have reported the 

increased usage and adoption of smart buildings 

(Al-Humairi et al., 2021), the adoption of BIM 

(Wang et al., 2021), and the implementation of 

IR 4.0 tools to cope with the COVID-19 

pandemic (Javaid et al., 2020). Furthermore, 

scholars have revealed the technology in 

changing the architectural design (Megahed & 

Ghoneim, 2021), and urban planning (Herman 

and Drozda, 2020) to avoid disease infection. 

Also, experts have highlighted the necessary 

remedial measures such as sanitization, social 

distancing, and remote working to limit the 

pandemic's influence on the building industry 

which require the aid of technologies (Biswas et 

al., 2021).  

In facing a new global challenge, let alone a 

pandemic or other business challenges, the 

construction industry members need to 

formulate a new strategy by embracing the 

technology for future survival. According to 

Ibrahim et al. (2021) and Anassruddin et al. 

(2019), the adoption of technology in the 

Malaysian construction industry is improving 

but it is still far behind as compared to other 

Asian countries like China, Singapore, Japan, 

Hong Kong and South Korea. As for BIM, its 

adoption rate in Malaysia is 17%, as compared 

with the US (71%), UK (38%) and Singapore 

(65%) (Rafee, 2021). Thus, to accelerate 

technology adoption, the Malaysian 

government has highlighted technology and 

innovation as one of the policy enablers in the 

Twelfth Malaysian Plan. On top of that, the 

Construction Industry Development Board 

Malaysia has launched the Construction 4.0 

Strategic Plan (2021-2025) that emphasizes 

changing the traditional way of the construction 

process to integrate the usage of technologies in 

enabling faster, flexible and efficient work 

processes.  

2.2  Literature Review 

2.2.1  Impact on Construction Industry  

Following WHO’s declaration of the COVID-

19 outbreak as a pandemic, several countries 

have implemented a comprehensive national 

lockdown (Gamil & Alhagar, 2020). These 

rulings have restricted people's travels and 

resulted in the closure of several businesses 

including the construction industry. As a result, 

several pandemic effects on the construction 

industry have been identified in the literature. 

There are 3 impacts identified which are 

shortage of construction material, shortage of 

labour, and delay of the project. 

COVID-19 has drastically disturbed the supply 

chain. Not only certain important building 

materials were difficult to get but also some of 

the components were required to fulfil hygiene 

and safety standards (Sierra, 2021). The 

material shortage and logistics will result in 

delays and price increases. The majority of 

construction players reported experiencing or 

anticipating material delivery delays (Alsharef 

et al., 2021). It slows down the construction 

work progress and causes a substantial effect on 

the project’s timeframe. The problem is 

worsening when the supply chain contained 

goods or raw materials from another nation.  

China accounts for around one-third of global 

production, and the Chinese lockdown in the 

first months of 2020 began to influence the 

supply of building materials in early March 

(Ren, 2020). Several other nations have had 

significant lockdowns since March, and not all 

supply chain participants have returned to work 

at the same rate (Osunsanmi et al., 2021). 

Alsharef et al. (2021) mentioned that numerous 

building materials were to be transported from 

Europe but the production units in Europe were 

closed owing to the COVID-19 epidemic. 

Supply chain disruptions include material and 

raw materials from China, Canada, Mexico and 

also Malaysia. On the other side, due to capacity 
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constraints for the epidemic, manufacturing 

factories are experiencing decreased 

productivity (Alsharef et al., 2021).  

The construction industry has continuously had 

a labour shortage, but the pandemic intensified 

when most of the construction labour has been 

infected with the coronavirus (Karimi et al., 

2018). As COVID-19 spreads mostly through 

human contact, construction worker contacts 

have played a key role in the delays in restarting 

projects. Physical distance restrictions aimed at 

preventing viral transmission have influenced 

the number of individuals allowed to work in a 

particular place, how employees do their jobs, 

and how project managers plan for the working 

environment (Araya, 2021). Companies are 

experiencing a scarcity of competent personnel, 

primarily foreign labour. Due to the outbreak, 

many experienced construction employees were 

laid off (Rodzi, 2020). Social distancing has 

minimised the number of labour working in the 

same location at the same time due to the SOP 

in the construction sites. Labour may feel 

worried or anxious when faced with increasing 

workloads as a result of personnel shortages 

caused by virus-infected labour and self-

isolation (Pamidimukkala & Kermanshachi, 

2021). Workforce shortages have interrupted 

inspection and maintenance operations, causing 

more employees are working overtime to finish 

their duties, and there are more personal hazards 

and concerns (Nawi et al., 2017).  

Projects are being delayed during COVID-19 

owing to a labour shortage caused by the SOP 

of MCO. The most typical causes of project 

delays are that the daily working hours have 

been curtailed (Zamani et al., 2021). These new 

guidelines have caused a significant impact on 

how all industries are now conducting 

operations. Shortage of material and labour will 

consequently affect the work progress (Alsharef 

et al., 2021). If the job wants to be completed 

during COVID-19, organisations must 

undertake risk assessments and provide 

essential personal protective equipment while 

adhering to the working requirements. As a 

result of the present pandemic, most projects are 

facing delays (Jallow et al., 2020). Many site 

engineers and operations team members in the 

building infrastructure field have been 

compelled to work from home because they are 

either at high risk or because their employers 

have required it (Jallow et al., 2020). Because 

staff personnel are unable to physically go on 

site and undertake work, this might cause 

considerable delays on a project. While 

management strives to adjust to a new way of 

functioning, projects have been paused, delayed, 

or altered, and new initiatives have been 

postponed (Pamidimukkala & Kermanshachi, 

2021). 

2.2.2  Application of Digital Twin  

Boje et al. (2020) suggest developing a 

construction Digital Twin over three 

generations. The first generation is described as 

an improved version of BIM currently used in 

construction. The second stage incorporates 

semantics, characterising the construction of 

Digital Twin as an upgraded monitoring 

platform with limited intelligence, with a 

common web language framework deployed to 

describe the Digital Twin and all its integrated 

IoT devices, providing a knowledge base. The 

third generation is the summit of Digital Twin 

implementation to date, representing a fully 

semantic Digital Twin that leverages learned 

knowledge through the deployment of AI-

enabled agents. To build a self-sufficient, self-

updatable, and self-learning Digital Twin, 

artificial intelligence such as machine learning 

and data analytics is a must. There are 3 

functions that a Digital Twin can perform which 

are modelling, simulation and data fusion. 

Building information modelling (BIM) is one of 

the most significant recent advances in the 

construction industry. BIM technology 

produces a precise virtual picture of a structure 

that is built digitally (Azhar, 2008). BIM has 

received a lot of attention and has spread 

throughout the last few decades (Li et al., 2017). 

A BIM model, as a 3D digital representation of 

a structure, comprises both geometric and 

semantic information on the building parts. 

BIM enables seamless communication between 

construction industry experts because of the 

sharable and consistent database and has 

therefore been widely employed in building life 

cycle management, spanning the design, 

construction, and operating stages (Deng et al., 

2021). BIM is a virtual process that combines 

all elements, disciplines, and systems of a 

facility into a single virtual model, allowing all 
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stakeholders (architects, engineers, contractors, 

subcontractors, and clients) to collaborate more 

effectively and accurately than traditional 

methods (Azhar, 2008). They are constantly 

improving and updating their parts in reaction 

to project factors and design changes, ensuring 

that the model is as accurate as possible before 

the project begins in earnest (Jung et al., 2016). 

Internet of Things (IoT), which interconnected 

various sensors (Gubbi et al. cited in Deng et al., 

2021), it became feasible to combine real-time 

detecting data with static information offered by 

BIM models (Tang et al., 2019). Smart devices 

enabled the viewing and analysis of real-time 

environmental data in BIM models, as well as 

the automated modification of BIM models 

based on real-time building status. The data 

generated by the sensors in the structures are 

monitored by supervisors or construction labour 

on several platforms (Kazado et. al., 2019). A 

large amount of data collected throughout the 

design and construction phases of the project 

that might be useful for the building's operation 

is passed to the management (Thabet & Lucas, 

2017). As a consequence, a revolutionary 

technique combining BIM data with building 

sensors might provide a shared data 

environment for improving building energy and 

indoor environmental performance while 

reducing operational costs (Kazado et al., 2019). 

The Autodesk research group demonstrated a 

BIM-based building interface that visualises 

BIM with sensors. Not only facility 

management but it can also be adopted in the 

construction phase too (Begić & Galić, 2021).  

Data fusion is another important supporting 

technology since Digital Twin must analyse a 

vast number of data acquired from many 

sources (Tao, 2018). Data fusion is the process 

of fully using numerous information sources by 

merging duplicated or complementing 

information by particular criteria to generate a 

constant interpretation or description of the 

assessed item, allowing the information system 

to outperform the system constructed of each 

subset it comprises (Kong et al., 2020). 

Building multisensor data fusion will bring 

fresh and useful insights that facility engineers 

may quickly incorporate into their control cycle 

or decision-making process (Kong et al., 2020). 

Artificial Intelligence or Machines Learning 

focuses on large data analytics to help object 

categorization evaluation. To begin, by sensing 

the data acquired by the device, the constituents 

of the physical entity are monitored and 

dynamically characterised. Second, historical 

data is evaluated, and the causes for changes in 

function and performance are investigated. 

Third, the relationship between various models 

and their ability to predict the future is revealed. 

Finally, conduct is led by understanding the past 

and forecasting the future (Wang et al., 2022).  

3. METHODOLOGY 

Firstly, literature reviews are used to identify 

the information about the Digital Twin in the 

construction industry. These facts will help 

readers clarify the term Digital Twin 

comprehensively. Secondly, literature reviews 

are used to examine the types of Digital Twin. 

The database for conducting the literature 

reviews are Emerald, JSTOR, ScienceDirect, 

and Google Scholar. The articles and 

dissertations are searched within recent 5 years 

which is from 2016 to 2021. The keywords used 

during the searching of the papers are “Digital 

Twin”, “AI”, “BIM”, “drones”, “robotics”, 

“construction”, “pandemic”, “COVID-19” and 

“Malaysia”. The literature review begins by 

reviewing the issue faced by the Malaysian 

construction industry. This is followed by how 

COVID-19 impacted the construction industry 

during the pandemic. On top of that, this impact 

has induced the construction industry to adopt 

Digital Twin to mitigate the problems faced 

during the pandemic.  

To describe a situation, the quantitative method 

was adopted by gathering data from a sample 

size of the Malaysian Contractor Grade 5 to 

Grade 7 through questionnaires and surveys. 

The purpose of the questionnaire is used to 

understand the impact of COVID-19 on the 

construction operation and to identify the 

implementation of Digital Twin or other IR 4.0 

tools among the contractors. Only G5, G6 and 

G7 graded contractors are selected as they are 

involved in the construction works of over RM5 

million. Thus, their capability to adopt IR 4.0 

tools is higher compared to the lower-grade 

contractor. Besides, these classes represent the 

most organised group of companies. They have 

regular offices and contacts, and accessible 

administrative structures (Memon & Zin, 2010). 
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Based on the CIDB official website 

www.cidb.gov.my., the total number of 

contractors G5, G6 and G7 registered with 

CIDB in 2021 is 11208. Based on the Krejcie 

and Morgan table, the minimum optimal sample 

size for G5 to G7 contractors is S= 375 

(N=15000). To reflect a cross-section of the 

population, a sample size of 375 people would 

be required. As a result, 400 questionnaires 

were sent to contractors to collect their 

responses. 

The questionnaire was divided into 3 sections, 

Section A is on the demographic profile of the 

respondents, and section B is to determine the 

impacts of COVID-19 on the construction 

industry. Section C is to examine the initiative 

taken by contractors to mitigate the problems 

they faced during the pandemic. A set of 

multiple-choice answers were prepared in 

sections B and C. Google forms surveys were 

emailed to the companies that meet the criteria 

of the respondents. The list of targeted 

companies was retrieved from the CIDB 

official website with email addresses taken 

from their corporate websites. The surveys were 

distributed and collected over 4 weeks. Data 

were analysed using Microsoft Excel to 

calculate the relative significance index (RII).  

4. RESULTS 

4.1  Respondents’ Background 

At first, only 122 responses were received. 

Reminder emails were then sent to all the 

respondents to increase the response rate. 

Finally, the response rate achieved 30.5%. 

According to Ghaffar et al., (2020), a 30% of 

response rate is considered acceptable for 

research related to the construction industry. 

A) Work Position in Company 

Most of the respondents were project managers, 

which accounts for 45.9%. This is followed by 

10.7% were the clerk of work, 5.7% were the 

company director and 3.3% were admin 

assistants. The other responses were responded 

by construction professionals such as engineers, 

general managers, managing directors, project 

directors, quantity surveyors and sales directors 

which contributed 4.9% of the responses. 

B) Years of Working Experience  

The majority of respondents have over 20 years 

of construction sector experience (50.8%). 

There were 19.7% of respondents who have 

more than 15 years but less than 20 years of 

construction industry experience. This shows 

that the majority of the respondents have vast 

experience in the construction industry. Only 

19.7% have less than 5 years of experience, 

while 4.9% have been in this sector for 5 to 10 

years, and 4.9% of respondents have working 

experience of 10 to less than 15 years. 

C) Grade of Contractor  

Grade 5 contractors had the greatest percentage 

of respondents with 40.2%, followed by Grade 

6 contractors at 35.2%, and Grade 7 with 

(24.6%). 

4.2  RII for Impacts of COVID-19 

In this study, the Relative Importance Index 

(RII) analysis was used to rank the 

impacts based on their relative importance. RII 

is a statistical method to determine the ranking 

of variables (Hossen, 2015) and analyse the 

significance level of the variables (Chan, 2012). 

The relative index is calculated using the 

formula below 

RII = ΣW / (A*N) 

where w is the weights supplied by each of 

the respondents on a scale of 1 to 5, with 

1 being the least and 5 denoting the most. A is 

the sample’s greatest weight (5), and N is the 

total number of samples (122). The weighted 

average for the two groups will be established 

based on the ranking of relative indices (RII). 

RII values are translated into five important 

levels: high (H) (0.8 ≤ RII ≤ 1), high-medium 

(H–M) (0.6 ≤ RII ≤ 0.8), medium (M) (0.4 ≤ RII 

≤ 0.6), medium-low (M-L) (0.2 ≤ RII ≤ 0.4) and 

low (L) (0≤ RII ≤ 0.2) (Rooshdi et al., 2018; 

Othman et al., 2021). 
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Table 1. Ranking of Impacts of COVID-19 on the Construction Industry 

Level Rank RII Impacts 

High 

1 0.8721 
The increased cost of the 

project 

2 0.8656 Labour shortage 

3 0.8557 Delay of project 

4 0.8311 Late payment 

5 0.8148 COVID-19 cluster on site 

6 0.8049 Limitation to present on site 

7 0.8000 Reduced number of project 

High - medium 

8 0.7951 Difficulty in site monitoring 

9 0.7902 Logistics 

10 0.7852 Material shortage 

11 0.7656 Inoperative site 

12 
0.7459 

 

Suspension/ 

Termination of project 

13 0.6459 Low quality of works 

Table 1 shows the RII of each impact that is 

caused by COVID-19. The impact with the 

highest index has the most significant 

consequences, whereas the lowest index factor 

affects the construction industry the least. 

Microsoft Excel was used to calculate the sum 

of weights using the RII formula shown above. 

The impacts with an RII value of higher than 0.8 

are considered high levels of importance 

(Akadiri, 2011). The RII value between 0.6 and 

0.8 is considered a high-medium level of 

importance. Hence, all of the impacts listed in 

Table 1 are considered significant.  

4.3  Frequency Analysis for Solutions 

In Section C of the questionnaire, the 

respondents are instructed to choose the 

measures they opt for to mitigate the operational 

impact of COVID-19 on the construction 

industry. The solutions will be related to the 

impacts mentioned in Section B. Therefore, 

there will be 4 parts for different types of 

solutions. The respondents are allowed to select 

more than 1 answer. 

A) Solutions for Operational Impact 

There are 8 solutions suggested for respondents 

to select for overcoming the operational 

problems as shown in Figure 1. The solution 

with the highest vote is reallocating resources 

(55.7%), followed by subcontracting (50.8%). 

Half of the respondents have implemented these 

2 methods during the pandemic. The solutions 

implemented by around 40% of respondents are 

considering alternate materials (45.9%), getting 

a permit for movement across states/countries 

(45.9%), and hiring expensive labours (39.3%). 

The solutions that are implemented lesser are 

procuring expensive materials (29.5%), 

applying modular construction (24.6%), and 

using casual employment of labours (19.7%).
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Figure 1. Percentage of Solutions Implemented for Operational Impact 

B) Solutions for Financial Impact 

Figure 2 shows solutions implemented to 

minimise the financial impact on the contractors. 

Applying government incentives for staff had 

been implemented by most of the respondents 

(65.6%). Other solutions implemented by more 

than half of the respondents were loan  

funding (55.7%) and extra financial resources 

(55.7%). Tendering for the available project 

(29.5%) and adjudication for non-payment/late 

payment (34.4%) were implemented too. The 

remaining solutions achieve very low frequency 

such as laying off staff (19.7%), insurance 

policies (9.8%) and lien and bond claims (4.9%). 

 

Figure 2. Percentage of Solutions Implemented for Financial Impact 

C) Solutions for On-site Impacts 

As shown in Figure 3, the screening test for 

COVID-19 on employees (85.2%), online 

meetings (80.3%) and standard operating 

procedures that follow local guidelines (75.4%) 

were implemented by the majority of the 

respondents to mitigate the on-site impacts. 

This is followed by site sanitizing (59.8%), 

training for employees on the spread of the 

disease (39.3%) and reducing the labour on site 

(39.3%). The lesser implemented solutions 

were installing a surveillance system/security 

(24.6%) and using a drone for a site inspection 

(14.8%). 
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Hire expensive labours
Casual employment of labours

Subcontracting
Consider alternate materials
Procure expensive materials

Modular construction
Get permit for movement across states/country

Reallocating resources

Solutions for Operational Impact
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Lay off staff
Apply government incentives for staff
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Adjudication for non-payment/late payment

Lien and bond claims
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Extra financial resources
Tender for available project

Solutions for Financial Impact

Frequency
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Figure 3. Percentage of Solutions Implemented for On-site Impact 

D) Solutions for Contractual Impacts 

For solutions for contractual impacts, only an 

extension of time was implemented by the 

majority of the respondents (80.3%) (refer to 

Figure 4). This is then followed by 

reprogramming of work (65.6%) and extra 

financial resources (54.9%). Some contractors 

also seek contractual provisions (44.3%) and 

reduce the number of projects (40.2%) to 

mitigate the contractual impacts. The solutions 

that were less implemented by the respondents 

are remobilization (29.5%) and design changes 

(24.6%). The least implemented solution would 

be insurance policies (9.8%). 

 

 

Figure 4. Percentage of Solutions Implemented for Contractual Impact 

 

4.4  Frequency Analysis of Technologies 

Implemented 

In this section, the respondents are also asked 

about the technology used by each contractor in 

their organisations. Figure 5. shows the 

technologies used in their business operations. 
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Figure 5. Technologies Implemented by Respondents 
 

50.0 % of the respondents stated that their 

organisation does not use any simulation or 

modelling technology. Overall, 40.2 % of the 

contractors employ BIM technology, and 4.9 % 

of the contractors use VR in their business 

operations. AR is seen to be unpopular since 

only 6 contractors were implementing it. The 

vast majority of contractors use BIM to improve 

their operations. 

Of all the respondents, 25.4 % declared that 

their company does not use smart technology. 

Half of the respondents (50.0 %) were 

integrating IoT systems for their corporate 

operations, while 40.2 % of the contractors 

employ prefabrication technology in their 

building projects. Only 14.8 % of respondents 

use robots, while 25.4 % use automation 

systems to boost efficiency in the building 

process. 14.8 % of all respondents, also employ 

cyber-physical systems to increase physical 

process integration and cooperation. While 9.8% 

of contractors utilised drones on building sites 

to obtain real-time data. 

For digitization and virtualization, only 15.6 % 

of the respondents declared that their company 

did not use any relevant technologies in their 

work process. For their business operations, the 

majority of contractors (54.9 %) used both 

social media and mobile computing. About 

40.2 % of contractors also used cloud 

computing to improve their organization's 

accessibility and transmission procedure. On 

the other hand, 24.6 % of contractors, used big 

data to boost efficiency and productivity.  

4.5  Frequency Analysis and Measure of 

Central Tendency of Digital Twin  

Surprisingly, 80.3% of the respondents are not 

aware of Digital Twin and only 19.7% of them 

aware of it as shown in Figure 6.  

Figure 7 summarized the opinions among 

contractors. About 85.2% of respondents state 

that they have a neutral opinion regarding the 

usage of Digital Twin to mitigate the impacts of 

COVID-19 on the construction industry. 4.9% 

of the respondents strongly agree that Digital 

Twin can be used to mitigate the impacts of 

COVID-19 on the construction industry and 4.9% 

of the respondents agree with the same 

statement. However, 4.9% of the respondents 

strongly disagree that Digital Twin can mitigate 

the problems mentioned above. This may be 

due to the ignorance of the respondence on the 

existence of the Digital Twin, where 80.3% of 

them are not aware of Digital Twin.  
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Figure 6. Percentage of Respondents who aware about Digital Twin 

 

Figure 7. Agreement of Respondents on Implementing Digital Twin to Mitigate the Problems 

 

5. DISCUSSION 

5.1 Discussion on Impacts of COVID-19 

faced by the Respondents 

Findings from this study show that the most 

significant impact of COVID-19 on the 

construction industry is the increased cost of the 

project. This is due to the increased material 

price which is reflected in the fluctuations in 

foreign currency rates and increasing demand 

for suppliers. The shortage of labour and 

material will consequently increase the cost of 

both items. Furthermore, the SOP specifically 

for the construction industry has incurred 

additional costs as a result of COVID-19 

prevention measures (Simpeh, 2021). The 

second-ranked impact is the labour shortage. 

This is due to the laid off of many experienced 

construction employees (Rodzi, 2020). This 

issue is worsen when many foreign employees 

went back to their home countries and were 

unable to return to Malaysia (Wahab, 2020) due 

to numerous travel restrictions and visa 

requirements. Not only that, delay in projects is 

faced by most contractors and ranked third 

place in this study. The number of contractual 

difficulties in terms of conflicts, litigation, and 

claims on building projects would dramatically 

grow (Alsharef et al., 2021). The main reasons 

for these contractual problems might include 

delays as a result of the epidemic. Contractors 

may not be able to complete the project, leading 

to an increase in variation orders and claims.  

According to Zamani et al. (2021), the problems 

faced by most contractors is a reduced number 

of projects, followed by increased project cost 

and then late payment. However, in this study, 

the reduced number of projects is ranked 

seventh. The differences may result from the 

different periods of data collection, where 

research by Zamani et al. (2021) was conducted 

during the early phase of the pandemic when 

most of the projects are suspended or cancelled. 

After more relaxed movement restrictions were 

introduced by the government, ongoing projects 

are granted an extension of time and can 

proceed. For the fourth impact, payments for 

projects are frequently made based on the work 

progress. Payment will be provided once the  
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government projects. Due to the disruption of 

construction activities during the MCO, 

payment and claims was delayed as they are no 

work progress. The COVID-19 cluster on site 

was ranked as the fifth impact. The majority of 

construction labour had caused the outbreak of 

COVID-19. Indirectly, to prevent the spread of 

the virus, people are restricted to gather in 

certain places. This led to the limitation to be 

present on the construction site which was 

ranked sixth. During the MCO, people’s 

movement is restricted, as they may not be able 

to cross the district or state to be present on the 

construction site (Bunyan, 2020). 

Lastly, the pandemic also reduced the number 

of construction projects. The pandemic had 

caused the governments to reallocate funding 

and prioritise the country's expenditure to 

manage the pandemic. All of this has caused a 

decrease in the country’s short- and medium-

term infrastructure investment budgets 

(Deloitte, 2020). Furthermore, the pandemic 

has caused significant economic uncertainty. 

Governments are thus compelled to put off or 

cancel public projects and reserve spending, 

which affects construction activities (King & 

Rahman, 2021). 

5.2 Discussion on Solutions to Mitigate the 

Problem  

A) Solutions Implemented for Operational 

Impact 

For labour shortage problems, almost half of the 

contractors choose to subcontract their projects. 

Vithana (2020) also states that the construction 

industry discourages permanent employment 

but encourages subcontracting. Since the 

foreign labour returning to their country and the 

entry restrictions for new labour (Zamani et al., 

2021), the demand has increased the labour cost. 

However, there is still around one-third of the 

contractors who choose to hire expensive 

labours whereas casual employment of labours 

is implemented by a few respondents only. 

Several contractors have considered alternate 

materials to provide faster delivery (Alsharef et 

al., 2021). Procuring expensive materials or 

using modular construction are done by about a 

quarter of the respondents. Logistics problems 

are mostly resolved by getting a permit for 

movement across states and the country. 

Overall, reallocating resources is done by more 

than half of the respondents, especially skilled 

labour whenever it is possible to carry out the 

work (Wang, 2021). Since material and labour 

shortages have led to an increase in cost, the 

contractors can only reallocate their resources 

to cope with the price fluctuation. 

B) Solutions Implemented for Financial Impact 

Solutions implemented for financial impact are 

mostly related to financial resources since the 

increased cost of the project is ranked as the top 

problem faced by the respondents. The most 

implemented solution is applying government 

incentives for staff. During the pandemic, the 

government introduced National Economic 

Recovery Plan (PENJANA) to promote 

employee retention and reduce layoffs by 

extending the wage subsidy programme (Yeoh 

& Pua, 2020). Employers are given a wage 

subsidy to retain their employees with a salary 

below RM 4,000. However, there is still one-

fifth of the respondents choose to lay off staff 

due to the cash flow problem. It is then followed 

by loan funding and extra financial resources 

which are opted for by half of the respondents. 

Bank Negara Malaysia has bridged financing 

for the construction and development of 

properties (BNM, 2020). One-third of the 

respondents have sought adjudication for late 

payments or non-payments, while a quarter of 

the respondents have tendered for available 

projects when there is a reduced number of 

projects. Lien and bond claims and insurance 

policies are not chosen by many respondents 

due to inapplicable issues. 

C) Solutions Implemented for On-site Impact 

The most significant on-site impact is the 

emergence of the COVID-19 cluster site. 

Screening test for COVID-19 on employees is 

done by most of the respondents to prevent the 

spread of the virus. 3 quarters of the respondents 

follow the SOP that is required by the local 

authority. Site sanitizing is done relatively 

lesser probably due to the large and open area 

of the site. Research conducted by Simpeh 

(2021) also shows that labour is not used to 

sanitise the workplace and the equipment due to 

the nature of the work. Only one-third of the 

respondents trained their employees on the 

preventive measures against the spreading of 
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the virus and reduce labour on site. The majority 

of the respondents have conducted an online 

meeting to mitigate the problem of the 

limitation to present on site. Similar to the 

research by Pamidimukkala and Kermanshachi 

(2021) and Jamaludin (2020), the virtual 

meeting was used as the new normal in a 

pandemic. Site monitoring can be overcome by 

the drone and surveillance system, but only a 

few contractors use a drone for site inspection. 

D) Solutions Implemented for Contractual 

Impact 

The majority of the respondents are granted an 

extension of time for their projects to avoid the 

delay of the project. The government has 

introduced an automatic Extension of Time 

(EOT) of 60 days for all government projects 

(Fadilah, 2021). Part of the respondents also 

seeks EOT using contractual provisions such as 

force majeure. For both suspension or 

termination of project and low quality with the 

lowest agreement level of impacts, most of the 

respondents have reprogrammed the work, one-

third of the respondents have reduced the 

number of projects and half of the respondents 

have sought extra financial resources to prevent 

the works to be suspended or completed in low 

quality. According to Alsharef et al. (2021), 

approximately 90% of the pre-project planning 

phase project had to be halted. Other projects 

that were in the bidding stage were either 

cancelled or delayed. Part of the respondents 

remobilized the project after the suspension of 

work and also changed their design to avoid the 

low quality of work. Insurance policies are not 

widely implemented due to the coverage of the 

insurance (Koster, 2020).  

5.3  Discussion on Digital Twin 

There are certain impacts discussed in the 

previous section which actually can be resolved 

using Digital Twin. However, there are a 

majority of the respondents do not aware of the 

Digital Twin. Most of them also have a neutral 

agreement on using Digital Twin to mitigate the 

problems during the pandemic.  

A) Awareness of Contractors 

For simulation and modelling technologies, half 

of the respondents do not apply any of the 

technologies listed. Part of the respondents was 

implementing BIM and VR. When BIM and 

Digital Twin are combined, it allows for real-

time building life-cycle management from 

design through operation and construction (Lim, 

2021). Besides, a Digital Twin system based on 

VR serves as a digital duplicate of the physical 

human-robot interactive operating environment. 

A bidirectional information flow connects a 

human user with a model in the Digital Twin 

system. For the smart technologies categories, 

only a few of the respondents do not implement 

any of the technology listed. The most 

implemented technology is the IoT which can 

improve the performance of a Digital Twin 

model by combining the real-time detecting 

data with static information offered by BIM 

models (Tang et al., 2019). Not only that but 

prefabrication is also implemented by some 

respondents. The prefabricated building 

construction system based on Digital Twin 

technology may effectively monitor and 

precisely anticipate the damages to building 

components that may develop in the overall 

system (Zhou et al., 2021). 

For digitization technologies, the respondents 

show a positive rate of implementation in 

mobile computing and cloud computing. Cloud 

computing enables massive amounts of data to 

be collected while allowing real-time 

communication for the realisation of the Digital 

Twin paradigm throughout the complete 

product’s life cycle (Fuller et. al, 2020). 

According to other research, AI is a critical 

component to allow the Digital Twin to forecast, 

optimise, and make choices. By examining the 

information that people upload and like on 

social media, Digital Twin models may be used 

to capture human preference when designing a 

project. Generally, most contractors have 

implemented IR 4.0 technology to boost their 

productivity in building projects and make their 

jobs easier by using technology intelligence. As 

most contractors may not be able to afford the 

hefty implementation costs, simulation and 

modelling technology are the least popular 

among contractors. On the other hand, because 

of its simplicity and ease of use, digitization is 

the most often used technology among 

contractors in our business. 

B) Strategy Proposed 
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Figure 6 has shown how Digital Twin can assist 

the contractors in mitigating the issues they 

faced during COVID-19. There are 5 categories 

that Digital Twin can help with which are 

automation, prediction, monitoring, modelling 

and resource management. Each alternative 

solution by Digital Twin is categorized and 

grouped accordingly. Figure 6 has shown each 

problem that can be minimised with the 

application of the Digital Twin technology. 

 

Figure 8. Digital Twin Solutions 

The Digital Twin extends the usage of virtual 

simulation models produced during a 

manufacturing system's design phase to 

operations for real-time control, and dynamic 

skill-based work allocation between humans 

and robots. The integration of process 

automation and intelligent collaborative robots 

makes them ideal alternatives for expert labour 

in some repetitive jobs (Perez et al., 2020). The 

human workforce can be replaced by robots for 

repetitive work which can be realized through 

AI. With less labour, the COVID-19 cluster also 

can be prevented. For the project delay and 

financial issues, although Digital Twin is unable 

to solve them directly, the prediction function of 

Digital Twin can aid certainly. From fault 

detection, the contractors can save a huge cost 

and time. The Digital Twin led to more accurate 

forecasting and early conflict detection. The 

BIM model in the Digital Twin helps to save 

costs by preventing errors throughout the design 

and construction phases (Khajavi et al., 2019). 

With a virtual model, the construction project 

can be monitored easily with the aid of sensors 

and IoT. Although there is a limitation or 

difficulty in presenting on-site, Digital Twin 

can easily mitigate this problem. One of the 

greatest advantages of digital is to monitor the 

construction progress of a building. The data 

and information about the building will be 

retrieved from sensors and drones and 

transferred to the Digital Twin (To et al., 2021; 

Kong et al., 2020). The virtual component of the 

Digital Twin can be represented by the 
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recovered real-time and historical data (Kazado 

et. al., 2019).  

Furthermore, the material shortage and low 

quality of work can be solved by the Digital 

Twin. The respondents used to reprogram the 

work, consider alternative materials and use 

modular construction. These solutions can be 

aided by the BIM model of Digital Twin. 

According to Chen, et. al. (2021), a BIM model 

can use applicable technologies to control all 

parameters at the same time. If the input data 

changes, the data associated with it will change 

as well. Meanwhile, it can amend the 

inappropriate layout by viewing the site model's 

dynamic change information in real time 

according to the project timetable. Last but not 

least, Digital Twin can realise resource 

management to solve the problems faced by the 

contractors. Digital Twin performs numerous 

physical testing mechanisms. They refine the 

design to improve performance while lowering 

construction costs (Leng & Jiang, 2019).  This 

allows for simultaneous real-time monitoring 

and updates from numerous sources. Virtual 

models could understand the condition of 

physical entities, as well as estimate and analyse 

dynamic changes such as financial issues and 

labour shortages. 

6. CONCLUSION 

This quantitative research reveals the problems 

faced by contractors during the pandemic. The 

respondents have rated their level of agreement 

on several impacts. The survey reveals that the 

top 7 impacts faced by the contractors are 

increased project cost, labour shortage, project 

delay, late payment, COVID-19 cluster on site, 

limitation to present on site and reduced number 

of projects. The solutions to minimise or resolve 

each problem are also sought from the 

respondents. The majority of the respondents 

are not aware of Digital Twin, so they are 

holding back on using Digital Twin to mitigate 

the COVID-19 impacts. Furthermore, the most 

implemented technologies from each category 

are Building Information Modelling (BIM), 

Internet of Things (IoT), and Mobile 

Computing which are the basis of the 

implementation of the Digital Twin. A few 

existing Digital Twin usage were listed to 

mitigate the impacts of COVID-19 on the 

construction industry. Based on those impacts, 

the functions of Digital Twin stated in the 

literature review are implemented to mitigate 

each of the significant problems. 
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