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Shaping the future 
of construction 
Industries across the spectrum, from utilities to 
transportation, are evolving to keep up with the pace 
of change driven by digital innovation. While some 
are being forced to change, others see the opportunity 
of embracing new technology to deliver efficiencies, 
cost savings or a better service. 

Despite the physical nature of the construction 
industry those same benefits can be found in digital 
innovation for building professionals. 

Globally, the construction industry is on the up with 
forecasts  suggesting sustained growth up to 2030, 
but the cost of delivery is getting higher. Digital 
construction presents an opportunity to make 
operations more productive and capitalise on market 
growth.  

While construction has been slightly slower than 
other industries to innovate, the adoption of 
technology is starting to infuse all aspects of day-to-
day life, from the standard use of smart phones on 
site to digital plans. More advanced uses of technology 
have the power to deliver even bigger cost and 
efficiency benefits, so shouldn’t be ignored or 
underestimated. 

Improved digital construction practices and tools can 
help bring projects in on time and on budget by 
making everyone involved more productive and 
eliminating mistakes. The sharing of information in 
the form of digital data between all parties, through 
all stages of the construction process from concept 
to completion, can help bring the industry into the 
future and reduce legacy challenges such as delays 
and cost overruns by aligning to Building Information 
Modelling (BIM) principles.
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The role of Building Information 
Modeling (BIM) and digital information 
in construction 

Delays and cost overruns are challenges that can 
prevent the construction industry maximizing 
profitability. The root cause of delays and over-spend 
is often due to a lack of up-to-date and accurate 
information; for instance when site conditions aren’t 
as expected, or when changes to a plan aren’t 
communicated to a subcontractor. 

These challenges can be eliminated with a common 
and consistent flow of information between everyone 
working on a project. 

One example of this is Building Information Modeling, 
or BIM. This is the process of creating and managing 
digital information of a construction project at every 
stage of its lifecycle, enabling everyone involved to 
have visibility, share information, collaborate and 
work to the same principles. Adoption of BIM is on 
the increase but in many cases it is only being used at 
the early stages of design and construction. 

In order for BIM to work effectively, everyone involved 
in the project needs to use BIM collaboratively. For 
example, initial digital plans can be added to with 
information about scheduling, estimating and real-
time field data. Having this at the start of a project 
would enable accurate planning and forecasting, 
reducing errors and risks. Throughout the entire 
lifecycle of construction, this information is continually 
updated to reflect the building’s actual progress, and 
by aligning to BIM principles, the right information 
can be provided to the right people at the right time, 
enabling better and faster decision making. 

By having a central data hub of accurate and up-to-
date information on the vision of the desired outcome, 
as well as the current status of the project, there are 
fewer inconsistencies in what everyone involved in the 
project is working towards. This results in a reduction 
in design flaws, better budgeting and less problems 
with operations and maintenance integration. 

Common and consistent flow of information 
between all working on a project 

By aligning to BIM 
principles, the right 
information can be 
provided to the right 
people at the right time, 
enabling better and 
faster decision making.
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Why digital construction matters 
to everyone
The success of BIM is built on the principle of 
collating and sharing information about every 
aspect of a project; it is relevant to everyone 
involved. 

Architects and engineers develop comprehensive 
digital prototypes to better understand the 
possibilities and design limitations. Contractors 
use this information to feed real-world data into 
the project to generate coordinated 3D plans in 
conjunction with their subcontractor’s budgets 
and schedules. Site teams from all disciplines rely 
on accurate and timely digital information in the 
field to execute their tasks in accordance with the 
client’s original brief. At the point of completion, 
the client and facilities teams have a digital replica 
of what has been constructed, which can then be 
used as an evolving tool to maintain the asset. 

For BIM to work effectively, every person involved 
needs to have coordinated access to the same 
relevant digital information. Individual contributions 
are then fed back into the data hub to keep the 
project up-to-date, and provide a true reflection 
of what exists in reality. 

Real world survey data can be visualized 
and managed in the field t o g enerate 
coordinated 3D plans. 

Object layout can carried out on-site for 
accurate positioning of structural 
steelwork, walls and other objects. 

Digital models are loaded onto machine 
control devices to accurately guide and 
control machinery carrying out earthworks.  

All parties have coordinated access to the 
same digital information throughout the 
entire construction process.
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The benefits of digital construction

The benefits of digital construction are significant, 
not just for the client but for everyone in the supply 
chain. For contractors, using a digital workflow means 
that everyone involved in a build is working in the 
same direction, and issues can be detected early and 
resolved. All other parties and subcontractors know 
what they need to deliver where and when, which 
helps everyone fulfil their role on time and on budget. 
On completion of a job, a digital handover can be fed 
back to the project manager for the work to be signed 
off and paid for. 

Working more efficiently through 
accuracy, speed and better 
communication 

New technologies are transforming how companies 
operate, helping users to do the same jobs faster, 
easier and more accurately. A simple example is the 
tape measure, a historically trusted tool carried by 
almost every person in the construction environment, 

which relies on manual measurements and individual 
interpretations. Instead of jotting it down on paper, 
then sharing with relevant colleagues, businesses 
can now use digital tools to take an exact 
measurement, digitally record it and then send it off 
to the appropriate recipient in real time, without 
delay or risk of error. 

Similar instances apply within numerous stages in the 
construction process. For example, the time spent for 
defining grades of horizontal slopes and differences 
in elevation can now be significantly reduced with the 
implementation of semi-automated machine control, 
providing precision accuracy that reduces the need 
for manual grade checking. 

Productivity gains of this type are incremental when 
you take one example, but when digital practices are 
adopted throughout the whole job they add up to 
significant time savings, allowing everyone to finish 
their work faster, more accurately, and move on to 
the next contract. 
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Winning contracts  

Following the UK government’s BIM mandate, countries 
including France, Germany and Spain, are set to make BIM a 
mandatory requirement in the coming years. Where this 
isn’t the case, contractors are adopting it voluntarily and 
encouraging their supply chain to join them. Using digital 
construction processes and tools increases everyone’s 
chances of being able to deliver a project on time and on 
budget – performance criteria which reputations are built 
on. 

As a result, BIM projects are becoming more common, 
which means that all potential subcontractors need to be 
BIM-ready and have the right digital construction processes 
and tools to win business.

Health and safety 

Health and safety can also be improved through digital 
construction. Digital tools take the guess-work out of much 
onsite activity and give field teams a better understanding 
of risks, such as location tools for identifying underground 
assets. Measurement tools are more accurate and in some 
cases can be managed remotely; while data driven machines 
on a construction site can reduce the dependency on 
manual intervention in high-risk onsite activities. 

Digital tools take the guess-work out of 
onsite activity and give field teams a 
better understanding of risks
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Digital construction in practice: 
From concept to completion 
There is a role for digital construction throughout the entire construction lifecycle of a project, from concept 
through to completion. By aligning to BIM principles at every stage, digital data can be used to update the 
design with real-world conditions, enrich the construction layout with accurate data, and validate 
measurements against BIM processes back in the office. 
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Surveying, planning, concept and 3D 
design

In the planning, concept and 3D design phase, 
much is already happening digitally in the office 
with the creation of 3D data-rich models. These 
new digital processes need to be supported by 
teams on the ground using reality capture tools 
such as laser scanning, aerial mapping or mobile 
mapping systems, to ensure they reflect what 
actually exists in reality. Tools like this also ensure 
interconnectivity back to the BIM process, 
potentially revealing issues or simply confirming 
plans.

As part of this stage, the creation and sharing of 
digital models ensures design matches reality, and 
new technologies such as virtual reality are 
allowing for early stages of visualisation between 
the architect and client. Reality capture and survey tools are used to 

capture the lay of the land and carry out site 
surveys, setting up an accurate positioning 
network in line with the BIM model to work 
from. 

The sharing of digital models ensures the 
design matches reality, allowing for quick 
and informative decision making and 
verification. 
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Sitework/earthwork, grading and 
construction 

From here, the combined design and reality data 
can be taken onto the site in the form of a digital 
model. Contractors and subcontractors can use 
this with layout and positioning tools to see data 
graphically and layout from the 3D design. This 
data can also feed into machine-controlled 
devices, managed by skilled workers. Equipment, 
from drillers to excavators, can be guided by 
technology with precision accuracy. Not only does 
this reduce the level of expensive human error in 
execution but, most importantly, it creates a safer 
working environment by eliminating the need for 
workers carrying out tasks around the machinery, 
which can be high risk.

Furthermore, efficiency is improved with new, 
simplistic digital ways of working. For example, by 
using a tablet, construction professionals from all 
trades including Mechanical, Electrical and 
Plumbing (MEP), now have the capability of 
receiving data-rich 3D models in the field and 
laying out the accurate positions of walls, columns 
and MEP components. As the structure is built, as-
built checks are carried out to validate the 
construction process in-line with design, and real-
time structural monitoring is put in place to ensure 
the condition and performance of the structure. 

Machine to machine intelligence between 
devices allows 3D design data to be provided 
straight onto plant equipment equipped with 
machine control devices, allowing operators 
to easily shape the land ready for the next 
stage of construction.

As data starts to flow through the BIM 
process, utility assets such as underground 
pipes and cables are recorded and measured. 

Through interconnectivity between devices, 
the built asset is constructed in line with the 
design and as-built checks are carried out 
– providing status updates to all parties
involved and verification. Furthermore, real-
time structural monitoring is integrated.
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Connecting infrastructure: 

The same digital process can be applied to the 
construction of supporting infrastructure such as 
roads, bridges, railways and tunnels. The 
application of mobile mapping technology can be 
used to quickly document the surrounding 
environment and carry out as-built checks to 
provide validation that it has been constructed to 
design. Real-time structural monitoring is in place 
throughout.

Completion and maintenance 

Throughout construction and into the building 
operating lifecycle, handheld geo-location and 
reality capture tools can collect data to validate 
the completeness of tasks against the model, and 
inspect the condition of the asset throughout its 
lifetime to ensure a long lifespan of the structure. 
Continuous real-time monitoring then ensures the 
condition of the structure over time, notifying 
stakeholders if movements exceed displacement 
limits. When the asset has come to the end of its 
usable life, tools can be used to supplement 
existing data and assess its current condition to 
provide up-to-date information ready for 
refurbishment or demolition. 

Infrastructure data is captured by mobile 
mapping technology which can then be fed 
back into the BIM model and validated.

To ensure maintenance of the structure 
throughout its lifecycle, continuous real-
time structural monitoring is implemented 
and as-built model data can be used to carry 
out validation and checks to help maintain 
the assets condition.  
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Collaboration and coordination 

While many companies feel they have adopted BIM 
because a digital model of a project exists, one of the 
key principles of BIM, collaboration, is not necessarily 
happening in practice. 

To realize the potential of digital construction, the 
data it is producing must be seen as a shared resource 
between client, design teams, contractor and 
subcontractor. Multi-way sharing of data means that 
an asset, such as a building, can start from a 
comprehensive and well-planned model, based on 
accurate data and fewer assumptions in the early 
stages. This enables all parties to know that facilities 
are being constructed as designed, and it flags issues 
to avoid rework and eliminate flaws in the integrity of 
the asset. 

The further benefit comes when it is used throughout 
an assets lifecycle to make more informed decisions 
along the way. As a contractor starts on-site, 
information, measurements and status can be added 
to enable updates to the schedule and budgets, 
flagging issues and allowing for swift resolution. 

Taking this best practice even further would be to 
invite subcontractors and suppliers to engage with 
the data hub and BIM processes. This would provide 
complete visibility of what is required of each party 
without the risk of human error in communication, or 
absence of communication.

Through the collection and sharing of data throughout 
the lifecycle of the build, the workflow is digitised 
from beginning to end and the benefits of BIM can be 
achieved. 

To realize the potential of digital 
construction, project data and 
information must be shared between 
client, design teams, contractor and 
subcontractor.
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Bridging the gap between  
the physical and digital world
Digital construction has the potential to deliver huge 
benefits for everyone involved in the industry. 
Through the adoption of digital tools, the industry 
will benefit from increased profitability by working 
more efficiently, as well as making the workplace 
safer for everyone involved. The current skills gap 
can also be addressed by offering a more attractive 
career option for ambitious young people. 

By adopting some of these processes and tools, 
businesses can start to become ‘digital by default’, 
bringing construction in line with more developed 
industries and fundamentally improving the way we 
build the world around us. 

Through the adoption of digital tools, 
the industry will benefit from increased 
profitability by working more efficiently, 
as well as making the workplace safer 
for everyone involved.
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Glossary

3D data-rich models: Digitally built models using 
data that has been captured from the real-world 
using reality capture tools, which can then be taken 
back into design and used as part of the BIM 
process.

Asset: A physical, tangible object – including 
constructed assets such as buildings, bridges and 
tunnels, or smaller objects such as underground 
cables, manholes and lamp posts.

BIM: Building Information Modeling (BIM) is the 
process of creating and managing digital 
information of a construction project at every stage 
of its lifecycle, enabling everyone involved to have 
visibility, share information, collaborate and work to 
the same principles.

Collaboration: The action of working together with 
numerous parties, all working to the same design 
with shared access to all relevant information. 

Data hub: A source or location of accurate and 
up-to-date information of the current status of the 
project which can be viewed collaboratively by all 
parties. 

Digital by default: The adoption of digital processes 
and ways of working. 

Digital workflow: A collaborative workflow where all 
parties involved have access to a flow of 
information online in one area.

Geo-location tools: Tools which locate and store the 
geographic location of an asset.

Machine-controlled devices: Machinery/vehicles 
which use technology based on global navigation 
satellite systems (GNSS), Total Stations and lasers to 
provide accurate guidance, control or positioning.

Mobile mapping technology: The use of reality 
capture equipment typically mounted onto a vehicle 
or worn to a person which can be used to capture 
real word data.

Reality capture tools: Tools used to capture images 
of the real-world containing data points which can 
be connected to convert into a 3D image to then be 
used as a high resolution virtual model.

Digital construction processes: The use and 
application of digital tools which help improve the 
process of delivering and operating the built 
environment.

Digital plans: Digital plans enable the required 
deliverables to be defined at each stage of a 
construction project – from the initial concept 
through to management and maintenance of the 
asset. These plans are available to everyone 
involved in the project for efficient and collaborative 
working. 

Real-time field data: Information that is delivered 
immediately after collection in the field to the user. 
There is no delay in the timeliness of the 
information provided.
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Leica Geosystems – when it has to be right 

Revolutionizing the world of measurement and survey for 
nearly 200 years, Leica Geosystems is the industry leader in 
measurement and information technologies. We create complete 
solutions for professionals across the planet. Known for 
innovative product and solution development, professionals in a 
diverse mix of industries, such as surveying and engineering, building 
and heavy construction, safety and security, and power and plant 
trust Leica Geosystems for all their geospatial needs. With precise and 
accurate instruments, sophisticated software, and trusted services, 
Leica Geosystems delivers value every day to those shaping the 
future of our world. 

Leica Geosystems is part of Hexagon (Nasdaq Stockholm: HEXA B; 
hexagon.com), a leading global provider of information technology 
solutions that drive productivity and quality across geospatial and 
industrial landscapes.
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