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Introduction  
Fast, reliable 5G connectivity is imperative for construction organizations 
and the partners they work with to stay competitive and in sync with the 
advancing technology that is transforming this industry. Such technology 
includes drones, robotics, wearables, augmented reality (AR) and virtual 
reality (VR), and other digital tools. 5G's increased capacity and speeds that 
are 4x faster than 4G, along with lower latency, enable more rapid, real-
time sharing of information, models, and data. This allows construction 
teams to improve design and construction quality, increase safety, 
collaborate more effectively, and meet project deadlines more efficiently, 
resulting in increased profitability. 

Organizations across the construction industry are rapidly transforming 
their businesses to leverage digital technology and move away from the 
more manual processes using handwritten forms, printed documents, and 
schematics. IDC's 2021 Industry IT and Communications Survey shows that 
these organizations are rapidly shifting to unify data and automate construction and operation through IoT, robotics, and 
drones while enhancing communication and collaboration through mobility, data, and predictive analytics. Even as 
business slowed during 2020 due to the COVID-19 pandemic, digital investments continued to grow in anticipation of 
future growth. 

Complex projects require constant collaboration across the construction team — from design through pre-construction, 
project management, engineering, and operations. Changes frequently occur during a project due to onsite redesign, 
rescoping of the project, or quality issues. The construction team must have the ability to rapidly access the building or 
infrastructure model and work digitally with the extended team to implement changes in real time.  

  

Fast, reliable 5G connectivity is a must for construction organizations and the partner 
ecosystem they work with to innovate around emerging new technologies and remain 
competitive in the face of industrywide digital transformation. 

KEY TAKEAWAYS 
» The architecture, engineering, and 

construction (AEC) industry is moving 
rapidly to adopt digital technology, and 5G 
will play a critical role. 

»AI, predictive analytics, drones, and AR/VR 
are becoming prevalent tools to support 
large building information modeling (BIM) 
creation, sharing, and consumption, as 
well as decision support. 

»According to IDC, 37.5% of AEC companies 
planned to deploy 5G in 2021, while 
another 38% plan to do so in the next 18 
months. 

AT A GLANCE 
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Why 5G Connectivity Is Key for the Construction Industry  

Improved Collaboration 

Construction organizations often have disconnected data sets from design, engineering, and other project sources, which 
can lead to quality issues. The top reason why construction industry ecosystems struggle to scale or respond to 
challenges is that effective means of communication, collaboration, and process flows are not streamlined across the 
organization. Through reliable 5G connectivity, architects, engineers, and project managers do not have to constantly go 
back and forth between the job site and the office to make changes to workplans/blueprints. They can connect with their 
design and engineering teams, share input and information virtually, make changes in real time, and access large data 
and plan schematics instantly via laptops, tablets, or smartphones without having to leave the office or the site. Not only 
is this capability a massive time saver, it also creates cost efficiencies and increased safety within the project since 
compliance and quality issues can be identified and shared proactively. 

In many cases, architects and engineering, procurement, and construction (EPC) companies may not be onsite but still 
need to work remotely with engineering, project, and contractor teams to provide input into building information 
modeling (BIM) models (which might be a rich, 3D visual) or project plans. Collaboration on a construction job site 
includes a varied set of project managers; mechanical, electrical, and plumbing (MEP) engineers; cost estimators; 
contractors; subcontractors; owners; and EPCs that need to communicate in real time or near real time. At most AEC 
organizations, there is a virtual design and construction (VDC) group that consists of these people and provides a forum 
to collaborate, share, and address opportunities and challenges that arise. 

Faster Job Site Installation  

As in many industries, speed matters. And 5G, through the deployment of a wireless broadband connection, also known 
as fixed wireless access (FWA), provides the ability to stand up connectivity on the construction site much more quickly 
than waiting for a coax or fiber line to be installed. In addition, AEC organizations that utilize FWA for onsite connectivity 
can realize cost savings by being able to reuse or relocate the FWA connection to a new jobsite when a construction 
product is completed. In addition, with many organizations considering a "wireless first" approach to connectivity, future 
proofing the project by incorporating wireless broadband into the building design, either for primary or backup 
connectivity, can increase the appeal of the final product. 

What Drives 5G Adoption 
Seamless collaboration and robust quality controls are critical for the safety, productivity, and revenue strategies of AEC 
organizations. Robust 5G connectivity can enable new approaches and functionality to monitor and improve existing 
operations. Near-real-time monitoring of construction progress and feedback from project teams in the field also reduces 
downtime and improves safety. As construction companies look to automate jobsites and improve safety through the 
use of robotics, drones, autonomous vehicles, AR/VR, and other technology, the larger 5G bandwidth and lower latency 
will be critical to help reduce potentially dangerous jobsite situations as well as to increase productivity. Managers will be 
able to decrease the risks inherent to construction through site asset connectivity that leads to safer operation of 
autonomous vehicles and drones and near-real-time, rapid collection and data analytics to make quick decisions on the 
spot. These risks may be perceived as greater in the short term until automation becomes more prevalent.  

The visibility of additional data and knowledge also improves near-real-time updating of budget forecasting, rapid 
execution of change orders, improved health and safety, and material and resource availability. A key enabler of this data 
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visibility is security. According to our Future of Industry Ecosystems research (construction n = 100), the most important 
risks to mitigate are cybersecurity of collaboration platforms and/or data and physical security of assets. Safety, quality, 
and security are and will be key drivers of the move to 5G in construction going forward. 

5G Versus 4G Connectivity 

All the benefits add to a very compelling argument for AEC organizations to go all in on 5G. However, it is important to 
consider all the connectivity options that are available, as well as how 5G aligns and intersects with previous connectivity 
investments. While 5G is establishing a new performance bar for speed, latency, and connection density, 4G 
development has not been idle. Deploying wireless/mobile solutions for construction organizations shouldn't simply pit 
4G against 5G (or LPWAN technologies for that matter). Balancing when 5G is critical for use case functionality and when 
4G is good enough is a question that must be considered in any deployment. Sometimes reliable 4G is enough for basic 
communication and collaboration across the construction team. But when 3D models are viewed collectively by the 
design, engineering, and project teams ; advanced digital tech like AR or VR are used by design, engineering, or quality 
assurance; or remote, autonomous operations need low latency and real-time responsiveness, incorporation of 5G will 
become the critical enabling communication platform. 

Building Complexity and the Need for Speed 

Quality, compliance, and safety are top challenges that engineering faces during the design, development, construction, 
and operation of increasingly complex buildings, facilities, and infrastructure. Having the processes and tools in place, as 
well as the 5G connectivity that establishes a platform across the construction life cycle, ensures that data, workflow, and 
resources come together from multiple related domains — software, mechanical, and electrical. Quality and safety data 
must be captured through the life span of the building or infrastructure for ongoing rapid engineering change as 
necessary. For infrastructure, continual software updates are essential for the operation of IoT-connected railroads, 
bridges, and tunnels — this monitoring software is mission critical so the network that performance data and updates 
flow through needs to be fast, and it must be reliable for these updates to happen and safety to be ensured. This is yet 
another example of where 5G can help. 

5G is the fifth generation of cellular network technology currently being rolled out in the United States and many parts of 
the world. This new generation will provide increased capacity that will yield faster speeds and can lower latency, which 
will enhance traditional mobile phone service and enable new options when combined with other technologies such as 
AR/VR, robotics, edge compute, and artificial intelligence (AI). In addition to more bandwidth and lower-latency 
operations, 5G brings the ability to support a larger number of simultaneous connections than ever before. It is important 
to remember that 5G is not just faster speeds. There are nuances in spectrum, network infrastructure, and advanced 
features that will vary and evolve depending on the intended use. 

Key Business Priorities That Drive 5G 
IDC's survey data shows that 5G connectivity is a business priority for construction organizations. Over 60% of 
construction company executives surveyed said they plan to purchase or deploy 5G devices within the next 18 months; 
28% of those within the next year. Figure 1 shows the rapid movement of construction companies to adopt this 
technology. 
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FIGURE 1: Construction Companies Plan to Deploy 5G 
Q Has your organization purchased and deployed 5G-enabled devices (smart phones, tablets, MiFi, dongles,  

fixed wireless routers), or if not, when do you plan to do so? 

 
Source: IDC's Enterprise Mobility Decision Maker Survey, 2021; construction n = 72 (cos > 1,000 employees) 

 
Construction organizations also recognize that they work within a varied industry ecosystem that requires a reliable and 
secure collaboration and integration platform to share data, applications, or operations and communicate the availability of 
capital resources (assets, material, resources). IDC's 2021 Future of Industry Ecosystems Global Survey (construction n = 100) 
shows that flexible business process orchestration and improvement is the top consideration for construction companies as 
they determine the participants, processes, and technology that comprise their operational ecosystem. Further to this point, 
in answer to the question, "What are the greatest barriers to participation in your industry ecosystem?" construction 
executives responded that they have no open, modular platform for cross-ecosystem coordination and collaboration.  
This platform needs to be open, scalable, and high performing for the extended construction team that may be onsite or 
remote at any point during the project. 

Environmental Sustainability — A Growing Focus 

Environmental sustainability is also a key initiative for construction organizations, due to owner requirements, regulation, 
and the desire of builders to "go green." This is a consideration in design during the initial modeling of the building or 
infrastructure, as well as during the bidding and procurement phase and, perhaps most extensively, during the operational 
(post-construction) phase. This is where 5G could be applied, as BIMs evolve to be digital twins of "smart" (i.e., connected, 
digital) buildings and infrastructure that change with a constant, new flow of data on an hourly and daily basis. These 
models could be used by owners for overall condition monitoring, energy efficiency, water usage, and environmental 
impact analysis and improvement. This flow of data requires a reliable, fast, and secure connection to the model for real-
time or near-real-time simulation and optimization of building output.  

Already purchased 
and deployed

23.5%

Plan to this year
37.5%

Within 12 months
27.8%

Within 12–18 months
11.1%

5G Device Deployment Plans
by Construction Organizations
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Key 5G Use Cases for Construction 
There are a number of 5G use cases that are applicable across various phases of the construction process. As a result, it is 
often helpful to think about these across four broad themes that are applicable in construction: 

» Overall connectivity 

» Safety and security 

» Autonomous and remote operations 

» Quality 

Connectivity and Construction 

As the construction industry goes through its own digital transformation, a foundational element is connectivity. Ensuring 
end-to-end connectivity from the architecture and engineering offices to the worker on the jobsite will improve efficiency 
and quality. Right now, construction sites often provide wired connectivity to an onsite office trailer, but across the 
construction site, there are a number of mobility and IoT use cases and functions that currently connect in different ways.  

Onsite workers use push-to-talk (PTT) radios, assets are tracked with RFID tags, and project managers communicate with 
the head office by cell phones. While these different connectivity options work, the lack of integration between them can 
create efficiency gaps. 5G brings an opportunity to rethink current connectivity, allowing communication to be 
streamlined and interconnected, resulting in an intelligent construction operation with increased opportunities for 
automation. 5G FWA brings broadband connectivity to the project much faster — in some cases, one day — rather than 
waiting for wired options to be installed, which may take up to 90 days. Design changes can be pushed automatically 
from the engineering teams in the home office to the jobsite team allowing immediate viewing of changes providing time 
efficiencies as well as safety improvements.  

And it's important not to overlook the flexibility that cellular connectivity provides in construction. With construction sites 
often transient or needing to be reconfigured as the project progresses, 5G allows connectivity hardware to be relocated 
onsite or transitioned to new projects when one is completed, resulting in time and cost savings. The use of 5G also 
creates a seamless connectivity experience for employees and assets as they travel outside the jobsite footprint, via 
connectivity that fuels greater mobility. Finally, 5G connectivity provides the wireless platform that enables and 
streamlines the ability to deploy and integrate other 5G use cases across the project. With a high-quality connection, 
organizations can better utilize drones and cameras for 3D modeling and site surveys, allowing greater, real-time 
collaboration with engineers and design teams. 

Construction Safety and Security 

Worker safety is a key issue for all construction organizations. In fact, according to the U.S. Bureau of Labor Statistics, 
workers in the construction industry had over 200,000 injuries and over 1,000 fatalities in 2019. Companies want to 
protect their employees, not only for their own well-being but also because injuries can disrupt project timelines and 
negatively impact project costs. To that end, there are a number of 5G use cases that can facilitate a safer construction 
site. HD cameras with integrated video analytics can identify when employees are not wearing proper safety gear  
(e.g., hardhats, harnesses) and provide real-time alerts to workers and managers when someone is out of compliance. 
Similarly, these cameras can provide real-time, autonomous security alerts when individuals enter areas they are not 
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authorized to be in or when trespassers enter the site after hours. This alerting ability not only can prevent accidents but 
also reduce theft of site resources. The higher bandwidth and wireless connectivity of 5G enable higher-quality cameras 
to be deployed with the flexibility to move the cameras as the site evolves. 

Another way that 5G will improve safety is by managing worker exposure to higher-risk activities. 5G-connected robots 
and drones, combined with HD video, edge compute, and AI, can be used to take over riskier, more tedious onsite tasks, 
such as high-rise welding and drilling into concrete overhead. 

Autonomous and Remote Operations 

5G's high-bandwidth and low-latency features bring the opportunity to advance remote and autonomous operations 
within construction. A partnership between Volvo, Ericsson, and Telia is using 5G's bandwidth and low latency to operate 
heavy equipment from a remote command center at a site in Sweden. Similarly, Doosan and LG U+ have demonstrated 
the ability to use 5G to precisely control a 40-ton excavator located in Incheon, South Korea, from a control booth in 
Munich, Germany. Remote equipment operations allow a qualified driver to serve multiple sites, reducing downtime and 
overall staffing costs. 

Some companies are starting to leverage 3D printing to accelerate the construction process. Connecting those printing 
robots via 5G to the rest of the organization creates a two-way link that can drive increased efficiencies through 
automatic resupply orders, detection of quality variations in materials, and potential 24 x 7 operations. Autonomous 
robots can also be deployed for time-consuming, low-value tasks. An example of this is a partnership between IronBot 
and TyBot, which aims to use autonomous robots for laying and tying off rebar, a labor-intensive process when 
conducted manually. While such autonomy has traditionally been designed to operate without connectivity, deploying 
5G can create greater agility, allowing the robots to adapt to onsite supply issues or provide notifications of quality 
concerns so corrections can be made more quickly. 

In addition, increased autonomy can be invaluable in prefab projects. Connected robots can not only navigate a 
warehouse floor to gather supplies and build features, but a 5G connection, likely delivered via a private 5G network, 
enables the robots to receive and adjust to different data-intensive prefab designs without having to substantially 
reconfigure the production line. 

Finally, BIM and project management systems are used to run construction projects to ensure quality standards are 
maintained, safety protocols are observed, costs are managed, and deadlines are met. Construction organizations are 
now evolving these BIM models to digital twins, which are virtual models that capture a continuous stream of sensor 
data and other inputs for planning, monitoring, simulation, and operation of buildings and infrastructure. This enables 
easier transfer of post-construction data and knowledge to owners, post-construction. 

Improving Construction Quality 

There are a number of use cases that play a role in ensuring the consistency and quality of a construction project.  
A low-latency, high-speed 5G connection will enable increased use of augmented reality on the jobsite. An onsite worker 
utilizing 5G-enabled AR goggles can be fed instructions from their manager from a different location, providing on-the-job 
training and allowing junior workers to take on more complex tasks. Instructions do not have to be preloaded on the 
device ahead of time either. When using a 5G connection to access AI and edge compute resources, the AR device can 
provide video training on demand directly to employees while they are performing specific tasks. AR can also use HD 
video capture to document task completion and compliance. And when workers encounter an unusual challenge, rather 
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than disengaging from the task to find a supervisor or a specialist, they can leverage 5G-enabled AR for expert-on-
demand collaboration. This allows a veteran specialist to provide guidance from afar, potentially serving multiple job sites 
at once. All of these capabilities lead to builds with fewer errors and more efficient use of a workers' time. 

The use of video and drones is also relevant in improving quality. Initial scoping of a job site for optimal design and quality 
leads to a better end product. Conducting ongoing, high-resolution inspections and post-completion site surveys can spot 
issues before the project is transferred to the ultimate owner. Ongoing service and maintenance during the operational 
phase are enhanced through the use of video and drones, while worker risk is reduced. 

Considerations for 5G in Construction 
While 5G brings the potential for significant improvements in safety, security, construction quality, and operating 
efficiencies, its effective use in construction requires some forethought and planning. Construction organizations would 
be wise to have a deliberate, strategic approach to incorporating 5G into their operations. A few items to keep in mind 
when planning the strategic path to 5G adoption are featured in the sections that follow. 

Understand the "Right" 5G for Each Use Case 

5G is a complex, nuanced technology; there are different "flavors" of 5G that vary in their performance based on the 
spectrum being used. mmWave 5G has those blazing speeds of 5G headlines but may struggle to provide a reliable signal 
across an entire site. The low-band version of 5G will provide consistent coverage, but its performance traits track more 
closely with 4G cellular service. Mid-band spectrum bridges the difference between performance and coverage. In the 
United States today, operators have deployed nationwide coverage of the low-band version of 5G and small pockets of 
high-performing mmWave 5G. But, until recently, much of the attractive mid-band spectrum was tied up for other uses, 
and as a result, currently, there is only one operator that had deployed mid-band spectrum widely.  

Given that not all use cases in construction will require 1Gbps speeds and considering that construction organizations and 
their operations may function across a larger footprint, ensuring that jobsites have the right coverage mix across all three 
tiers of 5G spectrum is essential for deploying 5G use cases and guaranteeing functionality. For instance, 5G's low-band 
version is perfectly acceptable for PTT use across a construction site. A construction organization might utilize the  
mid-band tier of 5G to deploy HD or 4K video cameras for security. Safety and automation use cases lend themselves to 
the high-speed mmWave flavor of 5G due to the need for higher throughput and lower-latency tolerances to protect 
people and equipment. 

Trusted Advisors Are Essential in the 5G Journey 

Construction historically has not been an IT-intensive endeavor. As a result, the most painless route to integrating 5G 
connectivity and use cases involves engaging a trusted advisor with experience in wireless connectivity. While deploying 
5G across a job site can be relatively straightforward from both a planning and a buildout perspective, there are nuances 
and technical challenges that few non-communications companies have experience with.  

For many construction organizations, the mobile operator is a logical starting point. According to IDC's 2021 Enterprise 
Mobility Decision Maker Survey, nearly 24% of construction companies view the mobile operator as the most likely 
partner to aid in developing and deploying advanced 5G use cases.  

In addition, when thinking about the advanced 5G use cases, which will typically be a mix of technologies, a trusted 

advisor will already have access to a broader ecosystem of partners — mobile hardware (small cells, base stations, FWA 
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equipment), software and app developers, and end-user equipment (smartphones, AR/VR, drones, etc.) to collaborate 
with and deploy that will deliver a meaningful ROI for a construction organization. A trusted advisor will also be able to 
guide an organization to the strategic, holistic use of connectivity, ensuring that the match between connectivity (wired, 
Wi-Fi, 4G, 5G, LPWAN) and use case is optimized for performance and cost management. The important thing is to 
consult multiple potential advisors to ensure finding the partner with the maximum breadth of coverage, fastest speeds, 
network reliability, and security that is needed. 

Focus on the Long View 

As transformational as 5G will be to many activities in construction, it is still an evolving technology. The advanced use 
cases that will drive the fully autonomous construction sites are in the development phase. While a 5G signal of one kind 
or another can be found in a large portion of the United States, there are 5G features beyond coverage that need further 
refinement and maturity.  

While latency improvements are part of today's 5G, further progress will be gained over time as enhancements are 
added. In addition, advanced 5G use cases often hinge on more than connectivity. They require integration with robotics, 
artificial intelligence, and edge compute, technologies that are still maturing in their own right. As a result, construction's 
early focus on 5G to improve home office and jobsite connectivity, as well as better communications and increased safety 
throughout the site itself, would be invaluable. But an early investment in 5G as part of the construction organization's 
digital transformation strategy will also provide learnings that will ease future adoption and disperse the overall 
investment over a broader period of time.  

Conclusion  
5G is a critical element for the digital transformation of the construction industry, in 
support of such advanced technology as video and streaming, AR/VR, AI, and drones 
and robots that can automate and augment the construction life cycle and jobsite. As 
the autonomous, automated, wireless construction jobsite of the future emerges, this 
adoption of digital technology, enabled by 5G, will enable both large and small 
construction companies to increase speed and quality, reduce costs and risk, and 
compete for new business.  

The construction industry is moving into a new age of digital transformation. 5G plays a 
critical role in enabling organizations to improve safety and productivity, as well as 
increase the ability to innovate across the plan-build-run construction life cycle. From 
broad-based connectivity that eliminates disconnected "islands" on the jobsite to 
advanced use cases that drive construction automation and intelligent design, tactical 
and strategic use of 5G will lead to design enhancements, increased worker safety, 
faster builds, better quality, and improved margins. But as much promise as 5G has to 
digitally transform the construction experience, its use requires a deft, experienced hand 
to ensure that it aligns to the construction organization's needs and integrates with 
current operations to deliver a material return on investment.  

The construction 
industry is moving 
into a new age  
of digital 
transformation.  
5G plays a critical 
role in enabling 
organizations to 
improve safety  
and productivity,  
as well as increase 
the ability to 
innovate across  
the plan-build-run 
construction  
life cycle. 
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