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The architecture, engineering, construction, and 
operations (AEC/O) industry remains in the midst of 
rapid change and disruption. In 2022 the situation has 
been made far worse by a war in Eastern Europe, supply 

the continuing impact of the Covid-19 pandemic. 

2023 is set to provide more of the same challenges, 
with a rethink on how commercial space is used, 
an ongoing drive towards sustainability, and rising 
materials prices and skilled labour shortages which are 
likely to continue in the current decade.

Yet thankfully, it’s not all doom and gloom. More homes 
need to be built to keep up with demand, along with 
all aspects of a metropolitan city — airports, highways, 
railways, hospitals, schools, sub-stations and more. 

and retail spaces that are needed as well. Urban growth 
in 2020 was 2.18% in New Zealand and 1.39% in Australia 
according to an APAC study in 12/2021 despite the 

2.4%
The industry has a projected growth rate 

1 

$360+ Billion
The amount of revenue the construction 
industry in Australia generates across 
all types of construction including 
commercial, residential, maintenance, 
planning and surveying.

40%
Approximate percentage of companies 
in, or involved in, Australia’s construction 
sector looking to establish a digital 
transformation roadmap.2 

Current challenges  
and future potential
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The Construction Industry

Construction is a complex business. All kinds of surprises, delays, 

impacting the reputation, revenue and relationships of builders 
and owners alike.

Many small to medium-sized businesses construction companies in Australia 
and New Zealand have traditionally been slow adopters of new technologies — 
particularly building information modelling (BIM).3 However, innovation through 
technology allows companies to enhance processes, products, build accuracy and 
consistency, as well as saving time and improving the bottom line. And successful 
outcomes are spreading the word.

A major roadblock preventing construction companies from becoming more 
competitive are non-digitised processes that dramatically limits the ability to access 
consistent and ready-to-use data, due to a reliance on paper-based documentation 
and basic spreadsheets.

Named the second-least digitised sector in the world in 2016, the construction 
sector has recently managed to turn things around. The segment is catching up 
to companies involved with architecture, engineering, and operations which have 
embraced digitisation and technological advancement to a far higher degree. 
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Unfortunately, many of these solutions are optimised for just one phase of 
a building’s or infrastructure project’s life cycle — either pre-construction, 
construction, post-construction, or maintenance and operation. And the top 
operators in the AEC/O industry are all too aware that working in isolation of the big 
picture, rather than embracing a holistic approach to integrated technology, can 
often be a recipe for disaster.

A piecemeal approach focusing on just one phase of the building life cycle can  
 

more complexities, and unexpected additional costs into a project. See Wastage  
on page 7 for more information.

Pre-Construction Construction Maintenance  
and OperationsPost-Construction

The Challenge
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An integrated technology solution
Having an integrated technology solution is especially important at the hand-over 
to owners or developers after a massive project — and it also pays dividends when 
property managers and operations executives take over the maintenance and 
operational needs of a new or refurbished building, facility or infrastructure project.

So software that is not integrated and not connecting the dots can make it nearly 
impossible for owners, property managers and general contractors to have a clear 
view of the history of a site, the issues that have arisen, or the various elements within 
the process that they need to watch out for.

Pre-Construction

Construction

Post-Construction

Maintenance  
and Operation

Integrated  
Technology Solution
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Wastage is Widespread

Currently, nearly all the data being captured in the engineering and construction 
industry remains unused.4  Furthermore, a recent survey ‘White Paper of construction 
and operations from Emerson’  reported that almost a third of data from the design 
and construction phases of a project is lost when it ends — so modelling data from 
one project can’t be used to prepare for the next one.

That’s why there’s growing demand from across the AEC/O industry for a more 
comprehensive solution that reduces cost, avoids time-traps, and delivers real value 

95%
Percentage of data captured in 

the construction and engineering 
industry that goes unused.4

30%
Percentage of data created during 

the design and construction 
phases lost by project close-out.5 
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The built-world lifecycle  
— a primer
Over the last couple of years, there has been a rising investment in new technology 
across the AEC/O industry in the ANZ region, with an increasing uptake of solutions 

lower costs, and keep projects on track.

Viewing an asset (building, airport, power station, highway overpass, railway network, 
etc) over the course of its project life — not just as an operational structure — taking 
into account the design, construction, operation, demolition and waste treatment is 

Studying the entire impact of an asset on its environment has also become a  
de-facto requirement for construction in most jurisdictions, owing to the resource-
intensive nature of construction. Life cycle analysis considers various aspects of 
resource utilisation in a building, including overall energy conservation, and that’s 

The right technology can provide a POV around real-time data for the collaboration 
of multiple teams, which can reduce site visits, as well as enabling a comparison of 
as-built versus design intent.
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Phase-1: Pre-Construction

Pre-construction is a costly and complicated phase, 

and refurbishments. According to recent data from the 
Australian federal government released in March 20226 
BIM projects currently account for around half of all 
construction projects —  with the adoption rate of BIM 
in larger companies reaching 60%. 

Without accurate 3D visual site documentation, the 
only way builders can get a reliable sense for what 
they’re dealing with, is to revisit the site frequently. 
And that makes it harder to submit realistic bids and 
estimates for all parties within the AEC/O sector.

Worse yet, a lack of 3D visual site documentation 
creates disastrous gaps in knowledge that usually 

owners and property managers throughout the rest of 
the built-world lifecycle.

What is covered

•  Bidding for the project
•  Designing the project
•  Planning construction

Pain points

•  Knowing what you’re really 
getting into

•  Too many site visits
•  Collaborating with teams

Use cases/value pitches

•  Remodelling projects
•  Cut travel costs
•  Verify existing conditions
•  More competitive bids
•  Early stakeholder 

engagement

Information gap
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Phase-2: Construction

Aside from actual construction, a lot is going on during 
this phase — project management, continual site 
documentation, managing change orders, inspections, 
reporting updates, and constant collaboration across 
contractors, subcontractors, owners and inspectors.

For general contractors, builders and owners, the 
real challenge is staying on time, on budget and on 
track no matter what surprises or changes develop. 
Furthermore, ensuring safety is optimal has to remain a 
top priority, even when teams need to work quickly to 
make up for any lost time. 

This is where a reliable and regularly updated Spatial 
Digital Twin is invaluable. Plus, having historical 
records from the pre-construction phase helps avoid 
complications and risk during construction.

What is covered

•  Schedule management
•  Cost management
•  Resource management
•  Site documentation
•  Change orders
•  Inspections

Pain points

•  Staying on time
•  Staying on budget
•  Managing complexity
•  Secure and transparent 

collaboration
•  Ensuring safety

Use cases/value pitches

•  Compare as-built vs 
 design intent

•  Progress tracking
•  Issues and RFI tracking
•  Minimise re-work and  

resolve disputes
•  Faster collaboration

Information gap
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Phase-3: Post-Construction

After construction, owners and property managers 
in particular need to stay on top of any necessary 
repairs, maintenance and upgrades, which requires 
a reliable history of the construction process. More 
owners and property managers are demanding their 
general contractors work with a Spatial Digital Twin that 
provides historical documentation of every phase of 
the construction project.

Why? A noticeable trend in 2022 was the uptake of 
Spatial Digital Twin technology, as it provides owners 
and property managers with the ability to validate 
as-built redlines from anywhere and see exactly what 

The Spatial Digital Twin is an extension of static BIM 
models that represents assets through data from 
design, construction, operation and geospatial 
information. This technology enables users to arrange 
large amounts of data in one place, to visualise the 
data in the form of 3D and 4D (3D plus time) models and 
to understand and analyse the data through detailed 
analytics. Therefore, construction companies which 
work with this technology have a distinct competitive 
advantage over those who do not.

At the heart of the New South Wales Government’s 
SDT (Spatial Digital Twin) program is a shared 
data management and delivery platform that is 
open to the public and private sector, allowing 

deployment and uptake of smart and connected 
technologies across the state. It is central to planning, 
prioritising and delivering infrastructure more cost 

community engagement.

What is covered

•  Inspection
•  Subcon closeout
•  Commissioning
•  Owner handover

Pain points

•  Limited access to  
historical data

•  Not knowing what changed or 
how changes were managed

•  
gaps in knowledge

Use cases/value pitches

•  Compare vs design intent
•  Progress tracking
•  Issues and RFI tracking
•  Minimise re-work 
•  and resolve disputes
•  Faster collaboration

Information gap
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Phase-4: Maintenance  
and Operations

completion of a construction project and the ongoing 
management of that property. Yet what has emerged 
as an increasing trend is the use of a Spatial Digital Twin 
platform to create seamless visibility across the entire 
process. Using this solution allows property managers 
to track existing dimensions, conditions, environments, 
and improvements that are needed.

What’s more, when owners are ready for a 

the entire cycle starts over again. And once again, the 
lack of consistent and reliable 3D site documentation 
across the history of a property, creates a high degree 
of confusion, delay, risk and expense for those who 
have not yet come on board with this increasingly in-
demand technology.

What is covered

•  Regular maintenance
•  Asset management
•  Compliance and  

sustainability check

Pain points

•  Tracking asset, property 
dimensions and conditions

•  Too many site visits
•  Poor collaboration without  

3D visual aids

Use cases/value pitches

•  Track assets digitally
•  Preventative maintenance 

and asset allocation
•  Optimise future renovations
•  See behind walls, ceilings, 

•  Virtual tours for future tenants 
and investors

Information gap

 1 3





Not all technology 
approaches are  
created equal
As we have covered earlier, the level of digitisation and technological uptake in 
the construction industry has traditionally been slow — indeed, subcontractor 
dependence on spreadsheets decreased only 1% from 2018 to 2019.

Yet things changed with the onset of the COVID-19 pandemic in 2020, which forced 
the hands of stakeholders across the AEC/O industry and has led to an accelerated 
uptake of digital solutions. According to IBM April 2022 data, in the wake of the 
pandemic, 62% of executives have assigned “high or very high priority” to digital 
transformation in 2022, compared to just 17% in 2018.7

However, not all digital technology solutions are created equal, as we’ll discover 
in this chapter.

59%
 
 

Percentage of companies that 
state their workforce doesn’t 

have the skills needed to work 
with BIM, according to the 

Chartered Institute of Building 
(CIOB) in 2022.8

38%
 
 

Percentage of construction 

support the technology” as a 
primary limiting factor to adopting 

new technology, according 
to JBKnowledge.8
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Technology Solution Choices  
that are Available Now

Now that we’ve covered the built-world lifecycle and the challenges associated with 

and where they do — and don’t provide value.

collaboration, and increased productivity.
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Spatial Digital Twin Platform
The demand for Spatial Digital twin technology is transforming the engineering 
and construction industry in ways that have never been seen before. Using AI and 
360°photos, this solution captures and then creates dimensionally accurate Spatial 

during the build — and can be used across all phases of a project.

Digital twin technologies collect robust data and create stronger knowledge 
exchange between architects, engineers, builders and end-users. It’s safe too. This 
solution enables you to virtually inspect, annotate, and take measurements for any 

Ahead of Augmented Reality (AR), the simulation power of Spatial Digital Twin 
is estimated to have the biggest impact so far on the AEC/O industry, as it 
incorporates raw data and digital simulations that are capable of developing 
blueprints that construction companies are able to follow to have a failure-proof 
method of working.

Spatial Digital twin technology has evolved to the point that spatially accurate, up-
to-date models of the as-built environment are now within reach of virtually every 
construction project. From basic buildings to sophisticated power plants, railway 
networks, airports, and everything in between.

With rapid growth expected over the next few years, it is increasingly important for 
businesses within the AEC/O industry to adapt to this technology or risk being less 
competitive.9 Residential and commercial construction are playing a key role in the 

twin market size is estimated to grow by 30% by 2026.10

 C H A P T E R  3   |  Not all technology approaches are created equal  1 7



Mobile LiDAR / entry-level 3D Scanners
These are usually reserved for complicated designs and are meant for use in pre-
construction and post-construction, as well as occasionally in maintenance and 
operations. Yet they could be impractical for weekly or even monthly data capture 
during construction, as you need to hire a 3D scanner service provider, which is 
complicated, costly, takes a fair amount of time, and negates the value advantage of 
choosing an entry-level solution.

In comparison, a Spatial Digital twin is much less expensive, faster and easier to 
work with. Anybody who works at a jobsite (general contractors, project engineers, 
superintendents, etc) should be able to learn how to do DIY capture after 
undertaking a half-day of training. If you require it, you can import data from mobile 
LiDAR and entry-level 3D scanner solutions into a Spatial Digital twin platform, in 
order to create an even more collaborative and valuable solution.

High-end 3D Scanners
This technology is usually reserved for only the most complicated designs and 
projects — mostly in pre-construction and post-construction, and occasionally in 
maintenance and operations. High-end 3D scanners are expensive to buy, time-
consuming to operate, and require trained experts to use.

However, when this kind of approach is necessary, a Spatial Digital twin can be used 
in partnership to help keep builders and owners on the same page after the initial 3D 
scan is complete. Unfortunately, without a Spatial Digital twin platform, you lose a 
complete view of site documentation at regular intervals throughout the entire life 
cycle of the property or project.

Downsides include creating delays, adding to cost, increasing risk (with longer 
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Flat Mapping 360 Video-based Jobsite Documentation
Currently, 2D Flat Mapping 360° video-based video capture solutions on the market 
today are not suitable for use at a construction site — when used in isolation, as 
opposed to within a Spatial Digital Twin context. While some solutions may help 
track what percentage of the project is complete and map 360° image frames, the 

when Flat Mapping is used in isolation. Further limiting this technology’s usefulness 
on site, is an inability to capture dimensional measurement or 3D annotations. 

In short, currently available 2D Flat Mapping 360° video-based solutions do not 
help ensure that the architect’s intent is followed throughout the project with any 

accuracy with ongoing maintenance and operations once the construction 
project is completed. 

360 Photo-based Jobsite Documentation
In theory, this kind of solution could be used in any scenario as it’s essentially a photo 

3D space and thus fails to align the designer’s intent with what’s actually being built. 
Nor does it provide any continuity. This cannot add any more value to maintenance 
and operation teams other than a panoramic photo. 

Quantitative Progress Reporting

degrees of progress reporting so that builders and owners can tell what percentage 
of the project is completed. These tools could be used to validate subcontractor 

feature, not a solution.

Quantitative progress reporting was never designed to be an information platform 
that provides value across the entire built-world lifecycle. Again, features like these 
can be used in conjunction with a Spatial Digital Twin platform, though a good one will 
include quantitative reporting as a built-in feature that is already included.
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About Cupix —  
delivering real value across 
the built-world lifecycle

on data captured from any source, anywhere, at any time. It’s built to provide value 
and make things easier for general contractors, project managers, BIM/VDC experts, 
property managers, operations, and owners. 

 2 0



The CupixWorks Spatial Digital Twin Platform

Cupix is a Spatial Digital Twin Platform company on a mission to enable the 
construction industry to maximise project outcomes by mirroring construction sites 
into virtual spaces in minutes. Backed by VC, Cupix is a fast growing start-up with 

industry data formats. 

CupixWorks leverages AI to provide construction progress insights to customers 
and is used by building and infrastructure clients spanning across projects such as 
high-rise buildings, data centres, processing plants, railway stations and tunnels, 
and a whole lot more. Our customers rely on CupixWorks to enhance collaboration, 
speed up decision-making, reduce risk, and improve overall project outcomes.

Cupix has a proven Spatial Digital Twin platform that can help owners and builders 
across the entire built-world lifecycle — before, during and after a project has been 
completed. Our breakthrough solution, CupixWorks, allows for 
much more frequent 3D site capture at far lower costs with far 
higher quality data. It allows you to import any form of point cloud 

Twin Platform, and visualise this alongside 360 spatial captures.

It allows you to:

Reduce Site Visits
Keep your team productive. Cupix Spatial 
Digital Twins enable you to virtually inspect, 
annotate, and take measurements for 
any project –  from the safety of your 

Decrease Rework
Find and resolve costly mistakes before 
they occur. Cupix’s spatial intelligence 
enables advanced comparisons between 
as-designed BIM models and as-built 
Spatial Digital Twins.

 
Track Progress
Know when and how work is getting done. 
Remotely monitor conditions at your project 
jobsite by comparing multiple Cupix Spatial 

Prevent Disputes

problems arise. Cupix Spatial Digital Twins 
coupled with annotations that are intuitively 
organised by location, provide a historical 
snap-shot log of your jobsite. 
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Do more with your Data —  
Extracting Insights with SiteInsights

Cupix has invested in AI-driven technology to help customers make better use of 
their BIMs and Point Clouds with each site capture.

Automated Progress Tracking
CupixWorks uses state-of-the-art Object and Image recognition technology 
to compare elements from your BIM to your jobsite 360 capture. In doing so, 
CupixWorks can recognise when BIM elements are installed or not installed on 
site and provide you with weekly progress reports. This technology allows you 
to track any element which is both modelled in the BIM and clearly visible to the 
camera on site. 

As the use of BIM during design and construction becomes more commonplace, 
CupixWorks gives you the ability to do more with your BIM data. The automated 
progress tracking can be peer reviewed and checked once completed, as each 
element can be visualised in CupixWorks BIM viewer. The results of this analysis can 
be exported in a table (xls) format, or a visual format with BIM elements highlighted 
and transposed against a PDF plan, or even linked to your company’s BI platform 
using SiteInsights API.

Deviation Analysis

likely use it for design, clash checks and visualisation. With CupixWorks SiteInsights, 
you can get more out of your Point Cloud data by analysing BIM (design) and Point 
Cloud (as-built) deviation. By setting your desired tolerances, you can analyse the 
accuracy of the as-built structure against the design BIM model. 

As with the progress tracking module, The results of this analysis can be exported 
in a table (xls) format, or a visual format with BIM elements highlighted and 
transposed against a PDF plan, or even linked to your company’s BI platform using 
SiteInsights API.

Flatness Heat Mapping
Further to the deviation analysis, your Point Cloud data can be used to check for 

tolerance, CupixWorks SiteInsights provides a visual heatmap of your surface, 
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Only CupixWorks delivers a truly  
end–to–end solution

While other vendors and their technologies maybe suitable for one small part of an 
overall construction project, only Cupix is able to deliver the level of collaboration, 

from blueprint to building and beyond.

CupixWorks helps…

Designers and contractors 
designs, plans and estimates for construction projects while avoiding 
surprises and delays.

Builders and owners during the construction phase with project 
management, site documentation, change orders, inspections and 
reporting, and keeping the entire project on time, on budget and on target.

Builders and owners 
inspections, closing out subcontractors, commissioning, and 
owner handovers.

Property managers
and operation of a completed facility. It assists with regular upkeep 
and maintenance, asset management, compliance and sustainability 
checks, public safety, and managing upgrades and improvements 
when necessary.
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Contact Cupix in Australia and New Zealand 
 1800 569 114  anz@cupix.com 
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