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Using 5G technology in the construction industry can 
revolutionize and enhance various aspects of construction 
projects. With its high-speed, low-latency connectivity, and 
capacity to handle massive data transfers, 5G offers significant 
advantages for improved productivity, safety, collaboration, and 
operational efficiency in construction. These systems can be 
controlled and coordinated remotely, increasing efficiency, 
reducing labor requirements, and improving safety on 
construction sites. The successful implementation of 5G 
technology in the construction industry requires collaboration 
between construction companies, telecommunication providers, 
and technology vendors. Adequate infrastructure and coverage 
must be established to ensure reliable 5G connectivity on 
construction sites and robust security measures to protect 
sensitive data and privacy. However, 5G lack awareness and is low 
level in the necessity of 5G technology in the construction industry 
and this shows the problem where the use of 5G is not widely 
used in the construction industry. The research objective explains 
the level of awareness of 5G technology in construction, the level 
of necessity of 5G technology in construction, and the strategies 
that can be implemented in the usage of 5G technology in the 
construction industry. Therefore, this research uses a quantitative 
method involving a total of 32 respondents out of 436 
respondents. In data analysis, this study uses Statistical Package 
for the Social Science (SPSS) version 27.0. The results of the 
research show that the first objective is the level of awareness of 
5G technology in the construction industry was high. Furthermore, 
the level of necessity in construction are very necessary nowadays 
by the research findings were also high in the results. Next, the 
third objective was the strategies that can be implemented in the 
usage of 5G technology in the construction industry with the high 
results through research findings that has been made. The 
contribution is for the the students, industry, and for academic 
research in the future. 
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1. Introduction 

There are service categories that can help 5G be more compatible which has the key aspects of 5G that make it 
possible to meet the requirements of the construction sector. Additionally, the implication of Satellite 
Communication as a 5G access network will serve as a transversal feature that, while not directly connected to 
any of the Construction 4.0 use cases, will cover both densely populated areas and rural or remote areas where 
terrestrial 5G networks are insufficient. According to the Cisco Corporate Social Responsibility (2019), the 
growth of 5G technology will raise the number of connected devices globally from an estimated 29 billion 
networked devices in 2022 to 300 billion by 2030. The next decade will focus on the utilization of network 
resources to support more and more user communication, with virtual cloud-based systems and artificial 
intelligence-based approaches. For construction, it will be easier for us to connect with the technology that can 
help us more through the limitation of the 5G such as building automation systems, loT (Internet of Things), 
construction project management, and waste management created in the future. 

2. Literature Review  

The potential of 5G, the latest generation of wireless network technology, and how it will improve mobile 
broadband service and provide a key platform for cutting-edge applications. It also looks at how 5G will be used in 
the future, and how it will be used in the future. 5G is a much more comprehensive wireless technology than past 
generations, allowing large numbers of devices to connect to and communicate with each other. It is necessary 
to realize future technologies like autonomous vehicles and smart buildings, but some strategies still need to be 
addressed (Carlson,2020). In this literature review, the matters to be discussed are the definition, scenario, type 
of 5G, and three related objectives which are the awareness about the 5G technology in construction. the necessity 
of 5G technology in the construction industry and the strategies to enhance the usage of 5G technology in the 
construction industry. 

2.1 Usage of 5G  

The scenario will explain the 5G that has been existing in other countries and Malaysia. Generally, 5G technology 
offers faster internet speeds, lower latency, and increased device connectivity.5G also supports the Internet of 
Things (IoT), powering in smart cities, autonomous vehicles, and various industrial applications with its efficient 
and reliable connectivity. In the construction industry, 5G is utilized for improved communication, real-time 
data transfer, and enhanced connectivity. It enables faster and more reliable sharing of larger construction plans 
and models, facilitating seamless collaboration among project stakeholders. The low latency of 5G supports 
remote-controlled machinery and augmented reality (AR) applications, optimizing tasks like equipment 
operation and building design. This technology also aids in the deployment of IoT sensors for monitoring 
construction sites, ensuring better safety, and efficient project management. 

2.1.1 Existence of 5G in other countries  

Many other countries are actively working on deploying 5G networks or have plans to do so soon. It is important 
to note that the availability and coverage of 5G may differ in each country, as it depends on the infrastructure 
development and the specific rollout plans of the telecommunication operators. Among them is the North 
American country because it was the first country to launch SG and most of their states have installed 5G 
networks. China is the second leading country, and the country has launched 5G networks in several cities. 
Followed by North Korea, the United Kingdom, Germany, and Australia. Even though they have installed 5G in 
their country, they still have limitations in connecting the network because the capability was not 100%. Certain 
regions and states have gotten to the 5G network, most of which were in the city. While there are also some 
countries in Asia such as Japan, Malaysia, Bangladesh, Pakistan, Sri Lanka, and other countries that are in the 
process of installing 5G networks (Fisher, 2023). 

2.1.2 Countries that implement 5G 

 Certain regions and states have gotten to the 5G network, most of which were in the city. While there are also some 
countries in Asia such as Japan, Malaysia, Bangladesh, Pakistan, Sri Lanka, and other countries that are in the 
process of installing 5G networks (Fisher, 2023). Many things cause the 5G network to be interrupted or may be 
slow. One of them is the factor of investment. Every carrier network needs a whole lot of money to be invested in 
their company. It may take millions of amounts of money to make every network a perfect and problem-free 
network. Other than that, the rural area where areas outside of the city do not meet the requirements of the 5G 
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network. This plan takes a long time, but this will work if they take a step-by-step according to the plan. Soon, the 
country will be able to achieve a 5G network in the future. 

2.1.3 5G in Malaysia 

 As for Malaysia, SG is still a new technology in the country. According to DNB (Digital Nasional Berhad), Malaysia 
just implementing 5G in the year 2022. There are five important cities and districts in the state of Selangor, Kuala 
Lumpur, Johor, Penang, Sabah, and Sarawak. The 5G network will be expanded nationwide starting 2023 and 
this includes 17 cities as well as rural areas. Apart from that, DNB will always be working on and continue to roll 
out 5G network infrastructure in Malaysia until 80% coverage is achieved by the end of 2023. The rollout of the 
5G will be conducted phase by phase. In 2019, telecommunications companies such as YES and Umobile made an 
event to call on the public about the 5G provided. Meanwhile, in Malaysia, the SG network is still limited and only a 
quarter of areas such as Kuala Lumpur, Nilai (Negeri Sembilan) and Johor Bharu get 5G networks. Other 
telecommunication companies have not yet made provisions for providing 5G networks (Digital Nasional 
Berhad,2022). 

2.2 Awareness in the country  

While awareness of 5G technology in the construction industry is increasing, the implementation, awareness, 
and adoption may vary depending on factors such as infrastructure availability, regulatory environment, and 
industry-specific requirements. The awareness of 5G technology in the construction industry has been 
increasing over time. As industry professionals and stakeholders become more familiar with the capabilities and 
benefits of 5G, interest and awareness are likely to grow. However, the potential benefits of 5G make it an 
attractive technology for improving productivity, efficiency, and safety in the construction industry. There are 
types of awareness that have been done such as workshops and training, demonstrations and site visits, and 
collaboration with telecommunication providers. It is very worth noting that the level of awareness and 
adoption of 5G technology in the construction industry can vary across countries and regions. To get up-to-date 
information on the current awareness in the country, it would be beneficial to consult industry reports, and news 
sources, or engage with local construction industry associations or professionals. 

2.2.1 United States of America 

The United States of America likely has been raising awareness of 5G in the construction industry. The 
interests, tasks, and duties of the United States are described in the National Strategy to Secure the 5G 
Implementation Plan. This can encourage the domestic rollout of 5G by identifying core security principles 
for 5G infrastructure in the construction industry and the need to evaluate the risks that can be threats to 
5G infrastructure in the construction industry. Risks in addressing threats 5G Infrastructure 
Development to the consumers. The National 5G Security Strategy (2021), explains how the worldwide 
development, deployment, and management of secure and dependable 5G infrastructure in the construction 
industry that will be led by the United States and like-minded nations. The United States Government will 
need to make a variety of initiatives to improve the security of 5G networks, working closely with 
international and commercial partners in the construction industry. Based on the NTIA (2021), the 
Executive Branch is dedicated to supporting innovation and achieving 5G technology in the construction 
industry so that the potential while still preserving their economy and maintaining national security even in 
the construction industry. 

2.2.2 China 

 The construction industry will be booming when the country invests in technology where they did the awareness 
by demonstrations and site visits. Especially when the 5G network has been installed in their country. China has so 
far been the most noteworthy construction project to utilize 5G technology on-site. Global Construction Review 
claims that this has made it possible for them to employ AI glasses that enable engineers in the office to see what 
workers see on the job site, monitor workers' vital signs, keep an eye on cranes, and even determine whether 
workers are donning masks in the construction industry in America. Other than that, the New York City 
Department of Buildings is trying a video inspection program at a few selected locations across the city to enable 
inspectors to travel about without physically being there. It is being used in one of the regions of the nation that 
currently has the strongest 5G coverage. According to Andrew Rudansky, press secretary for the DOB, the 
program depends on the contractor having an internet connection at the site so that they can use it for the video 
inspection. That could be cellular 5G or wifi (Yang et al., 2021). 
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2.2.3 Japan 

 As for Japan, since March 2020, 5G has been commercialized in Japan, and numerous businesses are actively 
testing the 5G communication infrastructure. A construction machine's long- distance running and lifting tasks 
were replaced by a remote control, and a high-quality radio wave environment was created using 5G on a tunnel 
building site. It is anticipated that 5G will be employed in a variety of industrial applications in addition to 
conventional communications since it can achieve high speed and huge capacity, ultra-low delay, and many 
simultaneous connections. Unmanned construction is a technique using IoT and ICT that existed and was 
introduced by remotely operating construction equipment. From there, the 5G in Japan was introduced by doing 
demonstrations and site visits. Also, in Japan, there is a technique, where they use radio-controlled construction 
machines that communicate through radio and camera images to verify the construction situation, which is 
utilized for natural disaster repair and in harsh environments (Takai et al., 2020). 

2.2.4 South Korea 

South Korea's 5G experts are coming to the World Bank Group for Korea Innovation Week February 18- 20. 
They will help turn the spotlight on Korea's policy framework and how developing countries can harness 5G 
technology. 5G is expected to generate US$12.3 trillion in revenue and generate 22 million jobs worldwide. A 
paradigm shift is needed to recognize 5G as a core national infrastructure and prioritize spectrum allocation and 
effective spectrum management. The Korean government held the world's first 5G spectrum auction in 2018, 
releasing enough spectrum to power the nation. After Korea's success, 34 countries and 61 operators launched 
5G services by the end of 2019. However, it takes a concerted effort from a range of stakeholders to gather 
investments, release spectrum, overhaul outdated policies, strike partnerships, develop digital skills, create 
demand, and nurture the innovation ecosystem. To help emerging markets, assistance from the international 
community is needed. The Korea Innovation Week is a chance to discuss best practices and build sustainable 
solutions together (Ryu et al., 2020). 

2.3 Necessity of 5G technology in the construction industry  

With the rapid advancement of digitalization, the industry is now recognizing the urgent need to embrace the 
transformative power of 5G technology. The introduction of 5G holds immense potential to revolutionize 
construction practices, enhance productivity, improve safety, and enable seamless connectivity between 
stakeholders. 

2.3.1 Construction machine   

 Unmanned construction equipment has been designed to satisfy the exact specifications of construction design 
and increase production. Bulldozers with autonomous design and automatic operation are crucial pieces of 
equipment for the earthwork process. In this study, an unmanned bulldozer for automatic construction is 
shown, and a 5G-based earthwork monitoring system is implemented. The deployment of the vision and 
communication systems is based on the concept of an unmanned bulldozer without a cab. The safety of the 
automated construction process can be ensured and safe while using unmanned construction equipment, such 
as unmanned bulldozers. The use of autonomous driving technology is indissociable from the use of unmanned 
bulldozers. With the advancement of urban autonomous driving technology, some common technologies continue 
to mature. The most common environmental perception sensors used in automated driving are lidar and stereo 
cameras. For the installation position of Lidar for autonomous cars, there is a suggested optimization approach 
that can decrease Lidar's blind region and increase the resolution of the point cloud (You et al., 2020). 

2.3.2 3D printing   

 This study provides a review of current state-of-the-art 3D printed antennas for 5G communication. It provides 
an overview of 3D printing technology, including polymer, metallic, ceramic, composite material, and multi-
material integrated antennas. The main challenges and prospects are discussed to provide insight into how 3D 
printing can be further progressed in antenna manufacturing. With the advent of 5G and future trends for 
communication systems moving to millimeter wave (MMW) and higher frequencies, antennas will need to have 
high gain, wide bandwidth, and low losses. 3D printing realizes structures by sequential stacking layer-by-layer, 
enabling the manufacturing of antennas with arbitrary shapes in a cheaper, faster, and more flexible manner 
(Mendoza J et al, 2021) 
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2.3.3 Internet of Things (IoT)  

5G technology on IoT applications in construction project management. It identifies the potential usage of 

IoT technology for various construction project processes based on the PMBOK framework for construction 

and proposes a framework for the construction domain. It also discusses the barriers raised by connectivity 

issues within this framework and the influence of 5G. The authors are also working on related projects such 

as Collaboration in Construction Project Management, Construction Industry Institute India, and 

Collaboration in Construction Project Management. IoT is a disruptive technology that has brought 

significant improvement to commercial, consumer, industrial, and infrastructure applications. It can gather 

data to make the decision-making process faster and more efficient, but construction is different as it involves 

complexities like unstructured work. 5G technology has the potential to overcome this barrier. The adoption 

of IoT in construction requires significant effort to ensure appropriate changes in policy, technology, and 

project implementation. Woodhead suggests the industry needs to shift to digitized processes to make the 

project delivery process cost-effective. Digitalization has brought improvements in productivity, agility, 

innovation, consumer experience, quality, costs, and revenue. However, concerns have been expressed 

about the resistance to adopting such technology in the construction sector (Reja & Varghese, 2019). 

2.3.4 Safety and risk management  

  A safe workplace might result from carefully tracking high-risk areas, and workers, and providing 
helpful alerts. The basic concept behind this use case is the real-time generation of a digital twin map of the 
building site. The location of personnel and equipment on the job site should be shown on the map, along with 
any high-risk regions. It is required to set up a network of sensors that can monitor environmental factors like 
noise, temperature, and air quality to keep an eye on high-risk regions. By lowering the incidence of falls and 
being struck by equipment or items, real-time alerting to workers in high-risk situations can avert innumerable 
accidents and fatalities. Additionally, this use case calls for the adoption of wearables that can monitor the vital 
signs of employees and provide them with alerts. the use of sensors in safety equipment (hard hats, boots, 
harnesses) that allow determining whether employees are utilizing it properly in the situation of fatigue. Access 
control jobs can also benefit from this technology. It will be necessary to link a significant number of devices 
(sensors and wearables) to the network to fulfill the requirements of this use case. Low data rates are a feature 
of these gadgets. Low latency communication between 5 and 10 MS is required to warn workers before their 
health is in danger (Mendoza J et al,2021). 

2.4 Strategies that can be implemented in the usage of 5G technology in the 
construction industry  

The construction industry is constantly evolving, and the integration of advanced technologies is essential for its 
growth and efficiency. One such technology that holds immense potential for the construction industry is 5G 
(fifth generation) wireless technology. With its faster speeds, low latency, and high capacity, 5G can 
revolutionize various aspects of construction, including communication, collaboration, safety, and productivity. 
To fully leverage the benefits of 5G technology in the construction industry, it is crucial to implement strategies 
that enhance its usage. 

2.4.1 Education and training 

The part development also plays a role in establishing and managing an Industrial Information System. Secondly, 
CIDB plans, implements, evaluates, and coordinates the training of construction workers and contractors in the 
construction industry sector. Advancing technology, creating products, and carrying out research in education 
and training will make future generations in the construction industry good and have skills in construction. 
Strengthening quality control in education and training can make project management in construction strong and 
can create a good team in construction. CIDB is good at promoting and supporting the export of services. 
Construction companies should invest in training and educating their workforce on utilizing 5G technology 
effectively. This includes providing training on the use of IoT devices, AR/VR tools, and other technologies 
enabled by 5G. By equipping their workforce with the necessary skills, construction companies can maximize the 
benefits of 5G technology and drive innovation in their operations (CIDB,2023). 
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2.4.2 Collaboration with telecommunication provider 

Operators and the local governments that must approve each small cell site face several challenges because 

of the size of the 5G network. Carriers are implementing a piecemeal strategy in various towns, which 

overwhelms permit staff who are not knowledgeable about the details of the small new cell technology. To 

prevent liability and raise issues with the local permit engineers, telecom service providers need to 

approach this from an engineering perspective. Although the 5G rollout is the largest U.S. undertaking since 

the construction of the highway system, it is still using outmoded implementation techniques. To provide 

complete coverage and the capabilities of 5G, telecom companies need a specific density of antennae, thus 

they are competing with one another to secure places. Within the 5G antenna, there is a lack of scalability 

and consistency. Site selection, building plans, and inspection drawings were all created manually during 

the deployment process (Shahini, 2020). 

2.4.3 IoT integration  

To identify the Internet of Things (IoT) application cases in the construction industry, this study conducts a 
cross-sector comparative review of academic and industry literature. It describes an IoT layout for the suggested 
real-life scenarios and defines the architecture of those scenarios through an interpretivist epistemological lens. 
The study advances the sector by increasing knowledge of prospective IoT use cases for contractors as "proof of 
concepts." Future research studies on IoT, Industry 4.0, Industrial Internet, BIM, and RFID can use the findings 
as a model for their design. Customers now expect more from businesses and ask for hybrid renewable energy 
options that are connected to a building's daily carbon footprint. Mobile applications that are independent of 
devices are required to recognize essential information and address the requirements of clients, contractors, and 
consultants. When creating intelligent tools and platforms for data visualization, the accessibility of the data on 
websites is of utmost importance. The construction industry must provide BIM-capable technologies that will 
enable site workers to access design data and record information about the quality and status of their work in real-
time. The Construction Industry has a chance to move from being a follower to being a leader in using the 
Internet of Things (IoT) to address its resource and time restrictions and frequent defaults. IoT uses connected 
devices and systems like sensors to track variables in real time and make choices (Ghosh et al., 2023). 

3. Research Methodology 

This part examines the research methods used to collect data related to the research conducted. A 

methodological study is required to ensure that the information and data obtained to achieve the objective 

and objective study. In this methodology, there are two types of data, namely primary data and secondary 

data. These two data are used to help evaluate the research information obtained. There are three objectives 

in this study. The first objective is the awareness of 5G technology in the construction industry. Secondly, 

the necessity of 5G technology in the construction industry. Thirdly, the strategies to enhance the usage of 

5G technology in the construction industry. Overall, this part describes the research method and analysis of 

the findings carried out to achieve the three objectives of the study. 

3.1 Research design 

The research paradigm directs the selection of alternative theoretical approaches, whereas the research 
methodology directs the procedures of data collection and analysis. There will be two ways on how to obtain the 
data. The first one is there will be a choice of ways to obtain the primary data. The respondent can choose either 
one. Secondary data was gathered from many sources, such as books, research reports, and websites. Face-to-
face interviews or questionnaires which are the primary data were 38 of the chosen research method, and the 
creation and application of the research instruments were covered (Mohajan, 2018). 

The design of this research is descriptive where this research involves the use of e-questionnaires. The 

research design is made to help guide the researcher in conducting the research more orderly and 

systematically. This is important to understand the process of how a research objective can be achieved. The e-

questionnaire is the best instrument for this research because it can be used by the respondents who are at a 

distance. E-questionnaires can be filled in at anytime and anywhere without using paper. E-questionnaire also 

can be used by only the URL link provided by the researcher. The e-questionnaire will undergo several 

evaluations such as effectiveness tests and a pilot study before the questions are distributed to respondents. 

The respondents that are involved will be contacted first for information purposes before the distribution 
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process is carried out. 

3.2 Data collection  

The collecting of data is an essential part of a thesis since it offers the knowledge and empirical support required 

to address research questions or hypotheses. This study will use data primer and data secondary to help the 

researcher gain knowledge to complete this study. 

3.3 Data analysis 

Furthermore, SPPS (Statistical Package for the Social Science) also known as IBM SPSS is a powerful window-

based program that can perform various statistical functions, including descriptive statistics, analytic statistics, 

predictions, and group identification. It is commonly used in thesis, assignments, or works and its updates are 

often. SPSS can perform basic statistic functions, such as determining variances and frequency, as well as 

advanced functions like analytic statistics and predictions that are currently and likely to be used while doing 

data collection. It allows users to rearrange data and edit groups multiple times and can process data 

sequentially. The 48 interpretation of results depends on the respondent’s knowledge level or opinion (Nagaiah 

& Ayynar,2016). 

Table 1 Data analysis of each objective 

Research objective  Methodology  

 Method Data Analysis Respondents 

To investigate the level 

awareness of 5G technology among 

project team of ECRL 

Questionnaire SPSS Software Project 

ECRL 
team of 

To identify level necessity of 5G 

technology in the construction 

Questionnaire SPSS Software Project 

ECRL 

team of 

To identify strategies that can be 

implemented of 5G technology 

in the construction industry 

Questionnaire SPSS Software Project 

ECRL 
team of 

 

4. Results and Discussion 

A study on the usage of 5G technology in the construction industry. Among the related objectives is to 

investigate the level of awareness about 5G technology among the project team. Next, this study was conducted 

to identify the necessity of 5G technology in construction. In addition, this study was also conducted to identify 

strategies to enhance the usage of 5G technology in the construction industry. 

a) Employment/Position 

In this part of employment or position, there are so many positions that exist in the construction industry. In 
the e-questionnaire form, the researcher gave the option to choose, and the respondent also can choose the 
‘other’ option where respondents can fill other positions that are related. The options that the researcher 
provided were architect, construction manager, mechanical engineer, civil engineer, electrical engineer, 
structure engineer, and quantity surveyor. Other than that, were respondents that filled in the ‘other options 
such as Customer Operator, Safety Officer, Project Engineer, Building Engineer, Planning Engineer, Head of 
System Design, Operation and Maintenance Engineer, Senior Manager Operation, System Manager, Junior 
Engineer, Planner, Engineer, System Engineer, and Assistant Engineer.  The frequency and percentage are 
depicted in Fig. 1 and Table 2. 
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Fig. 1 Employment/Position 

 

 

Table 2 Frequency and Percentage: Employment/Position 

 

Employment /Position Frequency Percent 

Architect 2 6.3 

Assistant Engineer 1 3.1 

Building Engineer 2 6.3 

Civil Engineer 2 6.3 

Construction Manager 3 9.4 

Operator Customer 3 9.4 

Electrical Engineer 1 3.1 

Engineer 2 6.3 

Engineer Operation and Maintenance 1 3.1 

Head of Systems Design 1 3.1 

Junior Engineer 1 3.1 

Mechanical Engineers 2 6.3 

Planner 1 3.1 

Planning Engineer 1 3.1 

Project Engineer 2 6.3 

Quantity Surveyor 2 6.3 

Safety Officer 2 6.3 
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Senior Manager Operation 1 3.1 

System Engineer 1 3.1 

System Manager 1 3.1 

Total 32 100 

4.1 The level of awareness about the 5G technology in the construction industry 

 The level of awareness is lower and not fully dominated in the construction industry. The goal of the fifth 
generation is to rapidly deliver many benefits to the customer. Many applications can be created way more 
productively and efficiently to make use of these tools are very customer friendly which means there are no 
limitations between communication of the program and the user. According to Dahiya (2017), 5G is about 40 
times faster than 4G wireless networks, and it is anticipated to offer wireless download speeds of more than 
1Gbps in local area networks (LAN) and 500 Mbps in wide area networks (WAN). So, this question was created to 
evaluate the level of awareness about 5G in the construction industry. The questions have been distributed to the 
respondents of a project team of ECRL. These questions also related to the objective of the awareness of 5G 
technology in the construction industry among the project team of ECRL. This is important how the awareness 
has 10 questions as shown below. 

 

Table 3 Level awareness about the 5G technology in the construction industry 

 
No Question Mean Level 

DS3 Demonstrations and site visits can expand the level of 
awareness of 5G technology in the construction industry. 

4.13 High 

LA3 The level of awareness of 5G technology brings about a 
big change in the construction industry. 

4.13 High 

AW2 With the availability of workshops and training, you can 
raise awareness of 5G technology in the construction. 

4.09 High 

RA2 Apply the use of technology in the company to raise 
awareness among the construction industry. 

4.06 High 

CT7 Producing collaborations with 
telecommunications providers can expand the 
level of awareness of 5G technology in the 
construction industry. 

4.03 High 

LA4 The level of awareness about 5G technology is still weak 
in construction industry. 

3.97 High 

GK Gain knowledge on 5G technology from social media, 
websites, friends and blogs. 

3.94 High 

LA1 I am aware of 5G technology in construction. 3.63 Moderate 

AE5 I am aware of the existence of 5G technology in the 
construction industry. 

3.59 Moderate 

LA2 The level of awareness of 5G technology brings harm to 
the construction industry. 

3.06 Moderate 

 Average mean 3.86 High 

 

Based on the assumptions made, the mean average is 3.86, and the average mean is high. The total average 

was 4.13 where many of the respondents strongly agreed to the fact that the level of awareness about 5G 

technology is still weak and still can develop in expanding the usage of 5G technology in the construction 

industry and this level of awareness of 5G technology need to bring a big impact in the construction industry. 
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According to Digital Nasional Berhad (DNB, 2023), Malaysia just implementing 5G in the year 2022. There are 

five important cities and districts in the state of Selangor, Kuala Lumpur, Johor, Penang, Sabah, and Sarawak. 

The 5G network will be expanded nationwide starting 2023 and this includes 17 cities as well as rural areas. 

Apart from that, DNB will always be working on and continue to roll out 5G network infrastructure in Malaysia 

until 80% coverage is achieved by the end of 2023. The rollout of the 5G will be conducted phase by phase. This 

shows that 5G is still in the process of expanding its coverage throughout the country. In addition to that, it is 

also possible that 5G technology in Malaysia will develop in the future. 

There are three questions related to the awareness of 5G technology, namely the awareness of 5G 

technology in construction, the level of awareness of 5G technology bringing harm in the construction industry, 

and being aware of the existence of 5G technology in the construction industry. These three questions got a 

medium mean average. This means that the awareness of people in the construction industry is still at a partial 

level where half of them are exposed to the knowledge of 5G technology. The highest mean in moderate 

interpretation is 3.63. this means that the question about the awareness of 5G technology in the construction 

industry is at a moderate level. 

This mean average shows that this awareness is still in process and could be influential in the construction 

industry. Next, the second highest average of the mean is the question about the awareness of the existence of 5G 

technology in the construction industry. The mean is 3.59. there are still some employees who are aware of the 

existence of this 5g technology. This is possible with exposure to activities or events that can be announced in 

the construction industry while the third question which is in a simple interpretation, is a question about the 

level of awareness of 5g technology that brings harm in the construction industry. The mean is 3.06. it is the 

lowest mean. This means that 5G technology in the construction industry does not bring harm to them 5G 

technology can save time and facilitate all complicated work that may take a long time. 

4.2 The necessity of 5G technology in the construction   

5G can deliver ten-fold increases in data speeds, 5G technology has the potential to have a huge influence on 

building projects in the construction. This is because it enables faster streaming of detailed 3D, BIM models and 

access to immersive virtual reality (VR) or augmented reality (AR). Digital technology has significantly changed 

the construction industry, with project management and BIM software increasing productivity. However, 

because of problems with on-site connectivity, the productivity gap in the business is still quite large. By 

transmitting data at up to 10 gigabits per second ten times faster than the fastest 4G connection, 5G technology 

has the claims to solve this problem. Project managers can obtain results overnight to this supercharged link, 

which speeds up the transmission of massive volumes of visual data like time-lapse photography and laser 

scans. The main feature of 5G is its extremely low latency, which enables real-time data access in the field and a 

live connection between site operations and the office (Cousins,2020). 

Based on the research objective, researchers found that the importance of 5G technology is a necessity in 

the construction industry. This point has been proven through the answers of the respondents who have made 

the choice that the need for 5G technology is very necessary at this time. The table below shows the 

interpretations mentioned above received high interpretations Next, this research brings another view of where 

5G technology can lead to problems in data security in the construction industry. The interpretation is high with 

an average mean of 4.06. As stated, (Gavejian & Lazzarotti, 2022), since the construction sector is the third most 

likely to encounter ransomware attacks in 2021, cybersecurity dangers are not unique to it. The industry is 

susceptible to cyberattacks because of its unregulated nature, large volumes of private and sensitive corporate 

data, and growing usage of robotics and artificial intelligence. Organizations need to identify their vulnerabilities 

and create a plan to guard against these risks. From here it can be seen that cyberattacks will still happen and 

only the organization needs to take action to avoid this from happening. 

Table 4 Necessity of 5G technology in the construction 

No Questions Mean Interpretation Ranking 

CM1 The need for 5G technology on 
construction machines is require present 
time. 

3.84 High 7 
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Behind the problems confirmed in this study, there is also 5G technology capable of helping the 

construction industry in communication even in rural areas. This matter has received a high interpretation with 

an average mean of 4.22. It helps in saving time because of the speed of 5G technology that has been created to 

reduce lagging when communicating using non-face-to-face applications such as video calls, Google Meet, or 

Webex. Table 4 shows the ranking of each of the questions from the highest average mean to the lowest average 

mean. The purpose of doing the ranking is to show that the level of necessity of 5G technology is valid and 

agreeable to the respondents. 

3.3 Strategies that can be implemented in the usage of 5G technology in the 
construction industry   

According to (Bristow, 2021), even while 5G technology is developing at a rapid pace, the construction 
sector is still only beginning to realize the full potential of this technology. Like the advancements 
facilitated by the capabilities of 4G LTE, we are unsure of how 5G will materialize in fascinating new use cases 
down the road. Now, it is obvious that 5G will increase engineering and construction efficiency, safety, and 
compliance. Rather, 5G will serve as a spur for innovation and ongoing development, propelling businesses in 
the building sector and beyond into the use cases of the future. therefore, the researcher has prepared 10 
positive questions about strategies to enhance the usage of 5G technology in the construction industry and will be 
evaluated through the mean value. the higher the mean value, the higher the level of interpretation. there, the 
researcher gets answers to related questions to help answer objective questions. 

IT5 The addition of 5G technology in the Internet 
of Things (IoT) is a necessity in the 
construction. 

3.97 High 5 

SR8 The production of 5G technology in safety 
and risk management necessity in the 
construction industry. 

4.03 High 4 

NE1 5G technology is a necessity in the 
construction industry. 

3.75 High 8 

PC5 3D printing in 5G technology needed 
among construction industry by the 
positions in your company. 

3.53 High 9 

TF4 The need for this technology to 
facilitate a project in the construction 
industry. 

3.91 High 6 

PC1 The problem of using 5G technology in the 
construction industry such as data security 
will occur in the construction industry. 

4.06 High 3 

BU2 The building can be completed within the 
stipulated time when the 5G technology is 
full utilizable. 

3.53 High 10 

SR4 The use of 5G technologies such as drones, 
and risk management can help in enhancing 
the good impact in the construction industry 
from before. 

4.22 High 2 

UC3 Unlimited communication from far and near 
areas can help save a lot of time with the 
availability of 5G technology in the 
construction industry. 

4.22 High 1 

 Average mean 3.91 High  
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Table 5: Strategies that can be implemented in the usage of 5G technology in the 
construction industry 

 

Taking the opportunity to make changes to use 5G technology in the construction industry also received 
high attention with an average mean of 4.25 and sending trainees to training received an average mean of 4.16. 
This explains that many agree on this strategy to make changes to 5G technology in the construction industry in 
our country. With the high total average mean being 4.06, through the implementation of these techniques, the 
construction sector may optimize the utilization of 5G technology, hence facilitating enhanced connection, 
efficiency, and innovation within the construction process. Consequently, this can aid in the general expansion 
and advancement of the building industry in the digital age. Table 4.9 also shows the ranking of the questions 
from the highest average mean to the lowest average mean. The purpose is to see strategies that can be 
implemented in the construction industry. 

5. Conclusion 

(a) Objective 1: To investigate the awareness of 5G technology in the construction industry. 

The researcher has prepared a total of 10 questions with the concept of a five-point Likert scale to represent each 

question that has been discussed in the literature review section. Based on the findings of the research, the level of 

awareness about 5G technology in the construction industry is one of the statements included in the e-

questionnaire form with the highest average value which is 3.86. The results of this study are also supported by 

(Digital Nasional Berhad, 2023) which states that only 60% of 5G coverage is in populated areas. also, according 

to (Malaysian Investment Development Authority (MIDA), 2022), starting with a 10% objective of 5G coverage 

in Kuala Lumpur, Putrajaya, and Cyberjaya by the end of this year, Malaysia is estimated to attain about 80% of 

5G network coverage in populated areas by the end of 2024. By 2025, there should be over 2.1 million mobile 5G 

No Questions Mean Interpretation Ranking 

SE1 I have a strategy to enhance the use of 5G 

technology in the construction industry 

3.38 High 10 

ET4 Strategies such as education and training 

may enhance the use of 5G technology in the 

construction industry. 

4.19 High 5 

CT3 Building collaboration   with 
telecommunications provision a good 
strategy. 

3.94 High 9 

IT2 The Internet of Things (IoT) integration 

strategy expands the use of 5G technology in 

the construction industry. 

4.19 High 4 

IU5 With all the strategies above, this strategy 

will improve the usage of 5G technology in the 

construction industry. 

4.19 High 3 

PS2 Provide strategies by increasing the use of 

technology in my company. 

4.19 High 2 

GE1 Going to the event or booth to gain a piece of 
knowledge about the 5G technology that 
may change the construction industry. 

4.16 High 6 

TO3 Take the opportunity to make changes to 

use 5G technology in the construction 

industry. 

4.25 High 1 

PC2 Plans   to   make   changes   to   use 5G 

technology in the construction industry. 

3.94 High 8 

ET3 Send a trainee to a training to let them 

explore about 5G technology. 

4.16 High 7 

 Average mean 4.06 High  
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subscriptions in Malaysia, or 6.6 mobile 5G subscriptions per 100 persons, according to estimates. This shows that 

5G is still in the process of expanding its coverage throughout the country. In addition to that, it is also possible 

that 5G technology in Malaysia will develop in the future. 

(b) Objective 2: To identify the necessity of 5G technology in the construction 

Based on the findings of the research, the necessity of 5G technology in the construction industry. Based on the 

evaluation that has been carried out, the researchers found that the necessity of 5G technology in the 

construction industry is at the highest level, with an average value of 3.91. Based on the results of this conclusion, 

the necessity of 5G technology in the construction industry by adopting 5G technology is a necessity for the 

construction sector, not just a way to stay technologically modern. The construction industry will change because 

of the advantages of increased connectivity, faster data transfer, and the incorporation of cutting-edge 

technologies like IoT, AR, VR, and autonomous systems. Adopting 5G is about more than just efficiency and 

economy, it is about promoting innovation, sustainability, and competitiveness in a sector that plays a crucial role 

in the expansion and advancement of global communities. The approach of a new age in building, and the 

implementation of 5G technology is a necessary advancement rather than a choice. 

(c) Objective 3: To identify strategies to enhance the usage of 5G technology in the construction industry. 

Based on the findings of the research, the researchers found that the strategy to enhance the usage of 5G 

technology in the construction industry got a high average value of 4.06. The results of this study are supported by 

(CIDB, 2023), where CIDB does promote and support the export of services. Construction companies should 

invest in training and educating their workforce on utilizing 5G technology effectively. This includes providing 

training on the use of IoT devices, AR/VR tools, and other technologies enabled by 5G. By equipping their 

workforce with the necessary skills, construction companies can maximize the benefits of 5G technology and 

drive innovation in their operations. Other than that, the construction industry must provide BIM-capable 

technologies that will enable site workers to access design data and record information about the quality and 

status of their work in real time. The construction industry has a chance to move from being a follower to being a 

leader in using the Internet of Things (IoT) to address its resource and time restrictions and frequent defaults. 

IoT uses connected devices and systems like sensors to track variables in real time and make choices when the 

existence of5G can be fully utilized (Ghosh et al., 2023). Therefore, this strategy can enhance the usage of 5G 

technology in the construction industry. 

Acknowledgement 

The author would like to thank the Faculty of Technology Management and Business and Universiti Tun Hussein 
Onn Malaysia for its support. 

Conflict of Interest 

Authors declare that there is no conflict of interests regarding the publication of the paper. 

Author Contribution 

The authors confirm contribution to the paper as follows: study conception and design: Nurdalila Ayuni Ab 
Razak, Roshartini Omar; data collection: Nurdalila Ayuni Ab Razak,; analysis and interpretation of results: 
Nurdalila Ayuni Ab Razak,; draft manuscript preparation: Nurdalila Ayuni Ab Razak, Roshartini Omar, Goh Kai 
Chen, Sulzakimin Mohamed. All authors reviewed the results and approved the final version of the manuscript. 

References 

Alarcon, M., Andina, D., & Jevtik, A. (2008). Telecommunications Network Planning and Maintenance. 
ResearchGate.  

Ansari, J.; Andersson, C.; de Bruin, P.; Farkas, J.; Grosjean, L.; Sachs, J.; Torsner, J.; Varga, B.; Harutyunyan, D.;  
König, N.; et al. Performance of 5G Trials for Industrial Automation. Electronics 2022, 11, 412. 
https://doi.org/ 10.3390/electronics11030412 

Bhandari, N., Devra, S., & Singh, K. (2017). Evolution of Cellular Network: From 1G to 5G. International 
Journal of Engineering and Techniques. https://doi.org/https://oaji.net/articles/2017/1992-
1515158039.pdf 



Research in Management of Technology and Business Vol. 5 No. 1 (2024) p. 1503-1518 1516 

 

 

 

Bhat, A., & Gojanur, V. (2015). Evolution Of 4g: A Study. International Journal of Innovative Research in 
Computer Science & Engineering (IJIRCSE).  

Booth, K. (2020, December 4). How 5G is breaking new ground in the construction industry. BDC 
Magazine. https://bdcmagazine.com/2020/12/how-5g-is-breaking-new-ground-in-the-construction-
industry/ 

Bristow, J. (2021, January 19). 5G: Powering the construction site of tomorrow. AEC Magazine. 
https://aecmag.com/construction/5g-powering-the-construction-site-of-tomorrow/ 

Bukhari, S. A. R. (2021). Sample Size Determination Using Krejcie and Morgan Table. Research Gate. 
https://doi.org/http://dx.doi.org/10.13140/RG.2.2.11445.19687 

Cousins , S. (2020, September 7). 5G - the great construction site moderniser. 
RICS. https://ww3.rics.org/uk/en/modus/technology-and-data/harnessing-data/5g---the-great-
construction-site- moderniser.html 

Dahiya, M. (2017). Need and Advantages of 5G Wireless Communcation Systems. International Journal of 
Advance Research in Computer Science and Management Studies. 
https://doi.org/https://www.researchgate.net/publication/321864810 

Digital Nasional Berhad (n.d.). Bringing 5G to the Country. Digital Nasional. https://www.digital- 
nasional.com.my/interactive-map#map 

Duffy, C. (2020, March 6). What is 5G? Your questions were answered. CNN Business. 
https://edition.cnn.com/interactive/2020/03/business/what-is-5g/index.html 

E.K. Carlson, What will 5G bring? Engineering (2020). https://doi.org/10.1016/j.eng.2020.05.012 
Engineering, C. (2023, May 12). The Impact of 5G Technology on Construction Projects. LinkedIn. 

https://www.linkedin.com/pulse/impact-5g-technology-construction-projects 
Eun, J. Y. (2023, June 2). Samsung and Naver Cloud teamed up to provide a private 5G network at the 

construction site. The Korea Herald. https://www.koreaherald.com/view.php?ud=20230602000467 
Fisher, T. (2023, June 1). 5G Availability Around the World. Lifewire. https://www.lifewire.com/5g-

availability- world-4156244 
Gavejian, J. C., & Lazzarotti, J. J. (2022, March 31). Construction Industry: Data Security Considerations. 
JacksonLewis. https://www.jacksonlewis.com/insights/construction-industry-data-security-considerations 

Gawel, T. G. (2020). Review Of Additive Manufacturing Method. Diffusion and Defect Data Pt. B: Solid State 
Phenomena. https://doi.org/10.4028/www.scientific.net/SSP.308.1 

Ghosh, A., Hosseini, M. R., Edwards, D., Kassem, M., & Garcia, M. M. (2023). Use cases for the Internet of 
Things (IoT) in the construction sector: Lessons from leading industries.  

Goudhar, S. I., Hassan, S., & Habbal, A. (2017). 5G: The Next Wave of Digital Society Challenges and Current Trends. 
Semantic Scholar. https://repo.uum.edu.my/24723/1/JTEC 9 1-2 2017 63 66.pdf 
Goundar, S. (2012). Research Methodology and Research Method. Research Gate. 

https://doi.org/https://www.researchgate.net/publication/333015026 
Heale, R., & Twycross, A. (2017). What is a case study? Evidence-Based Nursing Online. 

https://doi.org/10.1136/eb- 2017-102845 
Hua, X. (2023, May 25). China's 5G construction continues steady growth. 

China.org.cn. http://www.china.org.cn/business/2023-05/25/content_85584141.htm 
Ibrahim, F. S., Abdul Rahman, R., & Esa, M. (2021). The Adoption of IOT in the Malaysian Construction 

Industry: Towards Construction 4.0. IJSCET. https://doi.org/10.30880/ijscet.2021.12.01.006 
Jackson, T. (2022, July 29). How will 5G impact construction? Construction 

Briefing. https://www.constructionbriefing.com/news/how-will-5g-impact-construction-
/8022294.article 

JIJI (2022, July 8). Communications failure hits NTT Docomo 5G internet service in Japan. The Japan 
Times. https://www.japantimes.co.jp/news/2022/07/08/business/corporate-business/ntt-docomo-
outage-5g/ 

Lin, X. (2021). An Overview of 5G Advanced Evolution in 3GPP Release 18. IEEE (The Institute of Electrical and 
Electronics Engineers). https://doi.org/https://arxiv.org/ftp/arxiv/papers/2201/2201.01358.pdf 

Link, M. R. (n.d.). Overview of East Coast Rail Link. Malaysia Rail Link. 
https://www.mrl.com.my/en/ecrl/overview/ Malaysian Investment Development Authority (MIDA) (2022, 
October 25). 

Matsubara, M. (2020, September 14). Japan’s 5G Approach Sets a Model for Global Cooperation. Law 
Fare. https://www.lawfareblog.com/japans-5g-approach-sets-model-global-cooperation 

Mendoza, J., Bandera, I. D. L., Alvarez-Merino, C. S., Khatib, E. J., Alonso, J., Casalderrey-Diaz, S., & Barco, R. 
(2021). 5G for Construction: Use Cases and Solutions. Electronics. 
https://doi.org/10.3390/electronics10141713 Mendoza, J.; de-la-Bandera, I.; Álvarez-Merino, C.S.;  

http://dx.doi.org/10.13140/RG.2.2.11445.19687
http://dx.doi.org/10.13140/RG.2.2.11445.19687
http://www.researchgate.net/publication/321864810
http://www.researchgate.net/publication/321864810
http://www.researchgate.net/publication/321864810
http://www.linkedin.com/pulse/impact-5g-technology-construction-projects
http://www.linkedin.com/pulse/impact-5g-technology-construction-projects
http://www.koreaherald.com/view.php?ud=20230602000467
http://www.koreaherald.com/view.php?ud=20230602000467
http://www.lifewire.com/5g-availability-
http://www.lifewire.com/5g-availability-
http://www.lifewire.com/5g-availability-
http://www.lifewire.com/5g-availability-
http://www.jacksonlewis.com/insights/construction-industry-data-security-considerations
http://www.jacksonlewis.com/insights/construction-industry-data-security-considerations
http://www.jacksonlewis.com/insights/construction-industry-data-security-considerations
http://www.scientific.net/SSP.308.1
http://www.scientific.net/SSP.308.1
http://www.researchgate.net/publication/333015026
http://www.researchgate.net/publication/333015026
http://www.researchgate.net/publication/333015026
http://www.china.org.cn/business/2023-05/25/content_85584141.htm
http://www.constructionbriefing.com/news/how-will-5g-impact-construction-/8022294.article
http://www.constructionbriefing.com/news/how-will-5g-impact-construction-/8022294.article
http://www.constructionbriefing.com/news/how-will-5g-impact-construction-/8022294.article
http://www.japantimes.co.jp/news/2022/07/08/business/corporate-business/ntt-docomo-outage-5g/
http://www.japantimes.co.jp/news/2022/07/08/business/corporate-business/ntt-docomo-outage-5g/
http://www.japantimes.co.jp/news/2022/07/08/business/corporate-business/ntt-docomo-outage-5g/
http://www.mrl.com.my/en/ecrl/overview/
http://www.mrl.com.my/en/ecrl/overview/
http://www.mrl.com.my/en/ecrl/overview/
http://www.lawfareblog.com/japans-5g-approach-sets-model-global-cooperation
http://www.lawfareblog.com/japans-5g-approach-sets-model-global-cooperation
http://www.lawfareblog.com/japans-5g-approach-sets-model-global-cooperation


1517 Research in Management of Technology and Business Vol. 5 No. 1 (2024) p. 1503-1518 

 

 

 

Khatib, E.J.; Alonso, J.; Casalderrey-Díaz, S.; Barco, R. 5G for Construction: Use Cases and Solutions. Electronics 
2021, 10, 1713. https://doi.org/10.3390/ electronics10141713 MIDA (2022, January 26). 5G Drives 
Malaysia’s Digitalisation. Malaysian Investment Development Authority. 

Mohajan, H. K. (2017). Research Methodology. Aspects of Mathematical Economics, Social Choice and Game 
Theory. https://doi.org/https://www.researchgate.net/publication/321964409 

Murphy, B., & Reid, J. (2021, March 4). Why Telecom Construction Projects Need a Universal Source of 
Truth. COMMSCOPE. https://www.commscope.com/blog/2021/why-telecom-construction-projects-
need-a-universal- source-of-truth/ 

Nagaiah, M., & Ayynar, K. (2016). Software for Data Analysis in SPSS On overview. Research Gate. 
https://doi.org/https://www.researchgate.net/publication/348740813_Software_for_Data_Analysis_in
_SPSS_On 

_over_view 
Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics. Adv in Health Sci Educ 

15. https://doi.org/10.1007/s10459-010-9222-y 
Paul, S., Naik, B., & Bagal, D. K. (2019). Enabling Technologies of IoT and Challenges in Various Field of 

Construction Industry in the 5G Era: A Review. IOP Conf. Series: Materials Science and Engineering. 
https://doi.org/10.1088/1757-899X/970/1/012019 

Paul, S., Naik, B., & Bagal, D. K. (2019). Enabling Technologies of IoT and Challenges in Various Field of 
Construction Industry in the 5G Era: A Review. IOP Conference Series: Materials Science and 
Engineering. https://doi.org/10.1088/1757-899X/970/1/012019 

Pbc Today (2023, March 10). How can 5G in construction revolutionize the industry? 
www.pbctoday.co.uk/news/digital-construction/how-can-5g-in-construction-revolutionise-the-
industry/122536/ 

Presley, A. (2019, July 29). How 5G is shaping the future of construction. Intelligent Cio. 
https://www.intelligentcio.com/eu/2021/01/27/how-5g-is-shaping-the-future-of-construction/ 

Reja, V. K., & Varghese, K. (2019). Impact of 5G Technology on IoT Applications in Construction Project 
Management. International Symposium on Automation and Robotics in Construction (ISARC). 
https://doi.org/10.22260/ISARC2019/0029 

Ryu, J. M., Kim, K., & Oh, A. (2020, February 12). 5G in Korea: Lessons for the developing world. World Bank 
Blogs. https://blogs.worldbank.org/eastasiapacific/5g-korea-lessons-developing-world 

Sartipi, F. (2020). Influence of 5G and IoT in construction and demolition waste recycling – conceptual smart 
city design. ICONSMAT. https://doi.org/10.36756/JCM.v1.4.1 

Schink, A. (2022, April 15). The Future of Innovation: How 5G Is Pushing Drone Technology Forward. 
Network Computing. https://www.networkcomputing.com/wireless-infrastructure/future-innovation-
how-5g-pushing- drone-technology-forward 

Shahini, S. (2020, July 28). 5G Deployment Issues & Solutions for Telecom Providers. Industry Today. 
https://industrytoday.com/5g-deployment-issues-solutions-for-telecom-providers/ 

Shinde, S., Nikam, A., & Joshi, S. (2016). An Overview of 5G Technology. International Research Journal of 
Engineering and Technology (IRJET). https://doi.org/www.irjet.net/archives/V3/i4/IRJET-
V3I4475.pdf 

Sivakumaran, D., Rathnasinghe, A., & Seneviratne, L. I. P. (2021). Potential Of Internet of Things (Iot) 
In the Construction Industry. Research Gate.  

Strategy, N. (2021). National Strategy to Secure 5G Implementation Plan. National Telecommunications and 
Information Administration.  

Sullivan, G. M., & Artino, A. R. (2013). Analyzing and Interpreting Data From Likert-Type Scales. National 
Library of Medicine. https://doi.org/10.4300/JGME-5-4-18 

Swanbor, P. G. (2010). Case Study Research: What, Why, and How? Singapore: SAGE Publications Asia-Pacific 
Pte Ltd. 

Takai, K., Taoki, H., Tajima, Y., & Yoshida, M. (2020). Remote Control Demonstration of the Construction 
Machine Using 5G Mobile Communication System at Tunnel Construction Site. International Symposium 
on Automation and Robotics in Construction (ISARC).  

Teoh, S. (2023, February 27). Malaysia’s 5G rollout is still in limbo despite PM Anwar’s new deadline. The 
Straits of Time. https://www.straitstimes.com/asia/se-asia/malaysia-s-5g-rollout-still-in-limbo-
despite-pm-anwar-s-new- deadline 

The Star (2022, January 26). 5G Drives Malaysia's Digitalisation. The Star. 
https://www.thestar.com.my/news/nation/2022/01/26/5g-drives-malaysias-digitalisation 

http://www.researchgate.net/publication/321964409
http://www.researchgate.net/publication/321964409
http://www.researchgate.net/publication/321964409
http://www.commscope.com/blog/2021/why-telecom-construction-projects-need-a-universal-
http://www.commscope.com/blog/2021/why-telecom-construction-projects-need-a-universal-
http://www.commscope.com/blog/2021/why-telecom-construction-projects-need-a-universal-
http://www.researchgate.net/publication/348740813_Software_for_Data_Analysis_in_SPSS_On
http://www.researchgate.net/publication/348740813_Software_for_Data_Analysis_in_SPSS_On
http://www.researchgate.net/publication/348740813_Software_for_Data_Analysis_in_SPSS_On
http://www.researchgate.net/publication/348740813_Software_for_Data_Analysis_in_SPSS_On
http://www.pbctoday.co.uk/news/digital-construction/how-can-5g-in-construction-revolutionise-the-industry/122536/
http://www.pbctoday.co.uk/news/digital-construction/how-can-5g-in-construction-revolutionise-the-industry/122536/
http://www.intelligentcio.com/eu/2021/01/27/how-5g-is-shaping-the-future-of-construction/
http://www.intelligentcio.com/eu/2021/01/27/how-5g-is-shaping-the-future-of-construction/
http://www.intelligentcio.com/eu/2021/01/27/how-5g-is-shaping-the-future-of-construction/
http://www.networkcomputing.com/wireless-infrastructure/future-innovation-how-5g-pushing-
http://www.networkcomputing.com/wireless-infrastructure/future-innovation-how-5g-pushing-
http://www.networkcomputing.com/wireless-infrastructure/future-innovation-how-5g-pushing-
http://www.networkcomputing.com/wireless-infrastructure/future-innovation-how-5g-pushing-
http://www.irjet.net/archives/V3/i4/IRJET-V3I4475.pdf
http://www.irjet.net/archives/V3/i4/IRJET-V3I4475.pdf
http://www.irjet.net/archives/V3/i4/IRJET-V3I4475.pdf
http://www.straitstimes.com/asia/se-asia/malaysia-s-5g-rollout-still-in-limbo-despite-pm-anwar-s-new-
http://www.straitstimes.com/asia/se-asia/malaysia-s-5g-rollout-still-in-limbo-despite-pm-anwar-s-new-
http://www.straitstimes.com/asia/se-asia/malaysia-s-5g-rollout-still-in-limbo-despite-pm-anwar-s-new-
http://www.thestar.com.my/news/nation/2022/01/26/5g-drives-malaysias-digitalisation
http://www.thestar.com.my/news/nation/2022/01/26/5g-drives-malaysias-digitalisation
http://www.thestar.com.my/news/nation/2022/01/26/5g-drives-malaysias-digitalisation


Research in Management of Technology and Business Vol. 5 No. 1 (2024) p. 1503-1518 1518 

 

 

 

Wanga, Y., Zanga, X., Sua, R., Chena, M., Shen b, C., Xuc, H., & He, R. (2023). 3D Printed Antennas for 5G 
Communication: Current Progress and Future Challenges. Chinese Journal of Mechanical Engineering: 
Additive Manufacturing Frontiers. https://doi.org/10.1016/j.cjmeam.2023.100065 

Writer, S. (2019, August 5). Criminals have the keys to steal your airtime and hijack your mobile number. 
MyBroadband. https://mybroadband.co.za/news/cellular/315411-criminals-have-the-keys-to-steal-
your-airtime- and-hijack-your-mobile-number.html 

Yang, L., & Peng, W. (2020, May 26). China's first 5G smart construction site. CGTN. 
news.cgtn.com/news/2020-05- 17/China-s-first-5G-smart-construction-site-QzrdRBm7Ti/index.html 

Yang, L., Melo, E. D., Varas, A., Bernold, H. T., & Gu, X. (2021, February 2). 5G Promises Massive Job and GDP 
Growth in the US. BCG. https://www.bcg.com/publications/2021/5g-economic-impact-united-states 

You, K., Ding, L., Zou, C., Dou, Q. L., Wang, X., & Hu, B. (2020). 5G-based earthwork monitoring system for an 
unmanned bulldozer. Automation in Construction. https://doi.org/10.1016/j.autcon.2021.103891 

Zin, O. (2023, October 17). Lebih 50 peratus projek ECRL siap dibina. Utusan Malaysia. 
https://www.utusan.com.my/berita/2023/10/lebih-50-peratus-projek-ecrl-siap-dibina/ 

 

 

 
 

http://www.bcg.com/publications/2021/5g-economic-impact-united-states
http://www.bcg.com/publications/2021/5g-economic-impact-united-states
https://www.utusan.com.my/berita/2023/10/lebih-50-peratus-projek-ecrl-siap-dibina/

