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Abstract 

The construction industry is a sector that plays an essential role in economic growth. The 

COVID-19 pandemic is an uncertain situation that significantly affects humans and 

industries, including the construction industry. The operational construction projects are 

complex with various activities and involve a large of workers. Prevention of the spread of 

COVID-19 that changes lifestyles and improves technology adoption. This study examines 

the relationship between increased technology adoption and limited workers’ social 

interaction in construction projects during the pandemic. A questionnaire survey was 

conducted to construction workers in DKI Jakarta, 74 valid responses were collected and 

correlation analyses were performed with SPSS version 28. The result of this study indicated 

a significant and positive correlation between increased technology adoption and limited 

workers’ social interaction in a construction project during the pandemic. There are 

opportunities for the construction industry to implement a digital transformation, Building 

Information Modelling (BIM), and intelligence visualization technologies to cope with the 

impact of the COVID-19 pandemic on construction activities. This study provides evidence 

that smart technologies application has a significant role in supporting the construction 

industry to mitigate the impact of the COVID-19 pandemic and opportunities for continuous 

improvement towards post-pandemic. 
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1 Introduction 

World Health Organization (WHO) announced coronavirus disease (COVID-19) as 

the name of a new disease [1]. COVID-19 affected the world’s population, put pressure 

on the global health system, and was declared a pandemic by the World Health 

Organization (WHO)[2]. Confirmed cases of COVID-19 in Indonesia until December 

2022 fluctuate. Based on the WHO dashboard, from 3rd January 2020 to 16th December 

2020, there were 160,362 fatalities and 6,707,504 confirmed cases of COVID-19 in 
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Indonesia [3]. The COVID-19 pandemic has occurred for over two years and is still 

ongoing. This crisis has an impact on various sectors, including the construction industry. 

Table 1 informs the impact of the COVID-19 pandemic on the construction industry from 

previous study. 

 

Table 1. Impact of the COVID-19 pandemic on the construction industry 

Locations Impact of the COVID-19 pandemic 

The United 

Kingdom 

Construction companies suffered losses, financial 

constraints from clients and banks, delayed projects 

due to material deficiencies, extended project 

completion targets, and social distancing provisions 

became a major challenge in construction activities [4]. 

North America Delays in material delivery result in material shortages, 

reduced efficiency and productivity, slowdown of 

ongoing projects and delays in new projects, additional 

costs, and workplace safety [5]. 

China Management difficulties including stricter workplace 

supervision, difficulties in collaboration, reduced work 

efficiency, project delays, supply chain disruptions, 

longer material delivery times, temporary shutdown of 

construction sites, increased construction costs for 

COVID-19 prevention, increased material costs, 

machinery costs, extended project time, and reduced 

project profits [6].  

Malaysia Project delays, labor shortages and job losses, time 

overruns, cost overruns, company financial impacts, 

planning, and scheduling disruptions, movement 

restrictions, material price fluctuations, and uncertainty 

of company continuity [7]. Decreased project 

productivity, increased compliance costs, and exposure 



International Journal of Applied Sciences and Smart Technologies 

Volume 5, Issue 1, pages 27-38 

p-ISSN 2655-8564, e-ISSN 2685-9432 

 

 
29 

 

  

of construction workers challenges to safety and 

occupational health [8]. 

Indonesia Impacted to project performance, implementation of 

health protocols requires additional cost, and project 

completion time [9]. Significant impact on construction 

projects’ completion time, project budget, and 

occupational health and safety [10]. 

 

The emergence of a complex pandemic impact on various aspects encourages 

companies and individuals to survive in this crisis condition, including optimizing the 

potential opportunities. The adoption of information technologies and digital 

transformation has accelerated due to the pandemic. Developing smart technologies 

significant impacts cost savings, quality improvement, and productivity gains on the 

project, which also supports the smart construction project approach to management [11]. 

A smart technologies system is integrated technologies used to monitor and manage 

environments or external system, improving human life and work, and accelerate the 

performance of routine or industrial operations [12]. 

Iqbal et al. [13] state that the construction sector should pursue innovative and 

digital approaches to improve business operations and leverage opportunities. In the 

COVID-19 pandemic context, research by Yang et al. [6] related to the impact of the 

COVID-19 pandemic on the construction industry in China, the result states that the 

positive impact of the COVID-19 pandemic is the improvement of technology adaptation. 

On a similar point, Li et al. [14] argue that the COVID-19 pandemic brings several 

opportunities for developing smart construction technologies and innovations in 

construction management. In addition, organizations must allocate resources to survive 

the pandemic, and be prepared for any uncertainties that may occur in the future [13]. The 

opportunities are applied by improving technology adoption and innovation that can 

support construction operations during the COVID-19 pandemic. This study examines 

the relationship between workers’ interaction and technology adoption in the construction 

project. This study also explores the smart technology that can be applied to improve the 

construction industry’s performance to cope with the pandemic.  
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2 Research Methodology 

This study focused on the construction project in DKI Jakarta, based on data 

COVID-19 task force in Indonesia, that the distribution of confirmed COVID-19 cases in 

Indonesia is highest in DKI Jakarta [15], thus referred to as the epicenter of COVID-19 

cases[16]. This study was conducted at a private construction company (PT X) located in 

DKI Jakarta, based on the value of the project contracts undertaken, the company is a 

large category construction service company. The population in this study are workers 

who work on high-rise building construction projects in DKI Jakarta, where PT X is 

responsible as the main contractor. In order to examine the relationship between workers 

interaction and technology adoption, an online questionnaire survey was conducted for 

construction workers as the main data collection. Data were collected from September to 

October 2022. The respondent criteria are construction project workers who had work 

experience in DKI Jakarta during the COVID-19 pandemic. A simple random sampling 

method was employed with the calculation number of samples using the Isaac and 

Michael formula with an error degree of 5%. The minimum sample is 71 workers, and 

the actual survey collected 74 respondents. 

 A questionnaire survey uses a Likert 5-rating scale, with a rating of 1 expressing 

strongly disagree, and 5 expressing strongly agree. Attitudes, opinions, and perceptions 

of social phenomena are measured using the Likert scale [17]. The optimal number of 

alternative responses is five scales [18].  Correlation analysis was used to evaluate the 

strength of the relationship between variables. Correlation analyses were performed with 

IBM SPSS Statistics version 28.  Kendall’s tau value interpretations include weak 

correlations (>0-0.25); moderate correlations (>0.25-0.5); high correlations (>0.5-0.75); 

very high correlation (>0.75-0.99); and value of 1 for perfect correlation [19].  

 

3 Results and Discussions 

3.1  Demographic characteristics of the respondents 

All respondents confirmed working on construction projects in DKI Jakarta during 

the COVID-19 pandemic. According to Table 2, almost 73% of respondents experienced 



International Journal of Applied Sciences and Smart Technologies 

Volume 5, Issue 1, pages 27-38 

p-ISSN 2655-8564, e-ISSN 2685-9432 

 

 
31 

 

  

more than 10 years, and other 27% have experienced more than 3 to 10 years. Based on 

this result, it can be deduced that all respondents have experience in the construction 

project. Various positions in the construction project were involved in this study, 

including project manager, site manager, HSE, engineers, and other positions 

representing the perspective of general construction workers. Detail of characteristics of 

respondents, such as work experience in the construction industry and job positions, are 

shown in Table 2. 

 

Table 2. Demographic characteristics of respondents (N=74) 

 

Characteristics Frequency (F) Percentage 

Work 

experience in 

the construction 

industry 

>3 – 7 years 7 9.4% 

>7 – 10 years 13 17.6% 

>10 – 19 years 25 33.8% 

20 years or more 29 39.2% 

Job position Project Manager 4 5.4% 

 Site Manager 14 18.9% 

 Engineer 11 14.9% 

 Commercial 8 10.8% 

 HSE 11 14.9% 

 General Affair 3 4% 

 
Quality 

Supervisor 
11 14.9% 

 
Quantity 

Surveyor 
4 5.4% 

 Drafter 8 10.8% 

Source: Primary data analysis, 2022 

3.2  Questionnaire data analysis 

Correlation analysis of questionnaire data performed with software IBM SPSS. The 

output of the correlation analysis between increased technology adoption and limited 

workers’ social interaction during the pandemic shows in Table 3. 
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Table 3. Kendall’s tau correlation coefficient 

 

Variables 
Kendall’s tau 

correlation coefficient 

Significance 

level 

Increased technology 

adoption during the 

pandemic 
0.375** <0.001 

Limited workers’ social 

interaction during the 

pandemic 

** Correlation is significant at the 0.01 level (2-tailed) 

Source: Primary data analysis, 2022 

 

Correlation analysis between increased technology adoption and limited workers’ 

social interaction during the pandemic, based on Table 3 Kendall’s tau correlation value 

is 0.375, this value means a positive relationship with moderate strength and significance 

at the 0.01 level (2-tailed).  During the COVID-19 pandemic, social distancing is included 

in the COVID-19 spread prevention protocol. Increased technology adoption can reduce 

face-to-face interaction and communication between workers to avoid the spread of 

COVID-19, but also it can increase the efficiency of construction work and implement 

COVID-19 prevention protocols [14]. Several innovative technologies have been applied 

to enhance construction site performance and support the health and well-being of 

construction workers [6].  

 

3.3  Smart technologies in the construction industry 

This section discusses some of the smart technologies opportunities that can be 

applied in the construction industry. Moreover, supporting the survey result described in 

the previous section. Digital transformation is recognized as a new paradigm of digital 

innovation, and information technology plays a vital role in the company, especially 

during the pandemic. Leontie, Maha, and Stoian [20] argue that digitalization is the most 

helpful to cope with the pandemic situation. The construction sector had to prioritize 

digital transformation for sustainability, and despite initiatives to implement digital 

transformation to enhance productivity, the COVID-19 pandemic has significantly 

increased digital transformation [21]. The digitalization of the construction sector is 
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linked directly to the use of various information technologies known as construction 

technology 4.0 [20]. Ben-Zvi and J. Luftman  [22] argue that digital transformation brings 

great changes to human life, and the COVID-19 pandemic drives these changes. Another 

study has the same point, Kamal [23] states that the adoption of digital technology is an 

opportunity during the COVID-19 pandemic; digital technology has been proven to 

support productivity. Digital transformation technologies help improve productivity, 

enhance safety and risk mitigation, high-quality buildings, and improve collaboration by 

collecting, analyzing, and using data from the entire supply chain in the construction 

industry [21].  

One of the impacts of the pandemic that mainly occurs in construction projects is 

delays construction work, and delays in material supply, thus the efficient method is 

important to mitigate this impact. The Building Information Modelling (BIM) concept as 

a combination of methods and technology that organize the operational and support the 

management of the 3D models and other construction information in digital format during 

the period of the entire building’s life cycle [24]. BIM is generally used by engineering 

positions to build design for each stage. BIM provides visual tools and information on the 

operations and materials, improving the quality and consistency of project life cycle costs 

[25]. BIM is a process, method, information project design, faster project management, 

cost-effective, and reduces environmental impact [26]. BIM can help facilitate the 

construction process more efficiently, and BIM-based design models can contribute to 

sustainable construction [27]. The application of BIM can prevent design errors and 

effective use of materials, and reduce the potential for construction waste generation [28].  

The architectural engineering and construction industries have the popularity of 

visualization technologies such as virtual reality, augmented reality, and automation 

technology using robots and intelligent algorithms [11]. Artificial intelligence (AI) can 

address a productivity issue in the construction sector; throughout the building lifecycle 

AI utilize the data and leverages other technological capabilities to improve the 

construction process [29]. In context of the COVID-19 pandemic, using technology will 

have benefits for improving the quality of learning [30]. Visual technology can be adopted 

to promote health protocols and increase construction workers’ awareness of complying 
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with COVID-19 protocols, and audio-visual training can make it easier for workers to 

understand the training content.  

In other applications, biometric identity methods such as facial recognition can be 

used by attendance systems to prevent the spread COVID-19 caused by physical touch 

[31]. Smart recognition gates enable effective and efficient workforce management by 

recording attendance and preventing unauthorized visitors [11].  According to Rafiq, 

Alimudin, and Rani [31], a face recognition attendance system has been implemented 

with the main concept when people face or objects appear then the camera will activate 

and show up on the monitor, and the temperature sensor will detect the object, the 

implementation has successfully achieved a high accuracy level of 80%. The application 

of smart recognition gates can develop with the application of the COVID-19 protocol, 

for example measuring body temperature, and COVID-19 vaccination status as screening 

when workers enter the project area. 

 

4 Conclusions 

Construction workers’ interactions have been restricted due to the COVID-19 

pandemic. Based on the result and discussion, it was shown that there is a significant and 

positive correlation between increased technology adoption and limited workers’ social 

interaction during the COVID-19 pandemic. In short, the COVID-19 pandemic 

accelerates technology adaptation in the construction industry. There are prospects for the 

construction industry to adaption smart technology such as digital transformation, 

Building Information Modelling (BIM), and intelligence construction technologies. The 

limitation of this study is that the survey was conducted to workers regarding technology 

adoption in general. Therefore, the suggestion for further study is to conduct specific 

survey on the technology adoption based on each position, and cost-benefit analysis of 

smart technology. Besides the limitation, this study provides evidence that applying smart 

technology support improvement in the performance of the construction industry to cope 

impact of the COVID-19 pandemic and opportunities for post-pandemic. 
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