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Buildings need to be built 
each day between now and 
2050 to support expected 
population of 7B people 

living in cities

13K
New housing units planned 
annually in the U.S. — up 

from 583,000 in 2009

1.55M
Productivity growth for the 

industry over the past 20 
years, versus 2.8 percent for 

the total economy

>1%



Construction is a tricky business. All kinds of surprises, delays and 
complications can quickly blow a project off-course, impacting the 
reputation, revenue and relationships of builders and owners alike. 

Recently, there’s been steady investment in new technologies 
designed to help eliminate surprises, lower costs, and keep projects 
on track. 

In fact, Cupix calculates that helping U.S. owners and builders with 3D 
digital twin platforms represents a $13B market opportunity.
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The challenge is that many of these solutions are optimized for just 
one phase of a building’s life cycle—pre-construction, construction, 
post-construction, or maintenance and operation.

This piecemeal approach can result in information gaps between the 
phases, introducing new risks, new complexities and new costs. 
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It’s especially important at the handoff to owners after a massive 
project, or when property managers take over the maintenance and 
operation of a building or facility.

A massive gap in information can make it nearly impossible for 
owners or property managers to have a clear view of the history of
a site, the issues that may have come up, or things they need to
watch out for.
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That’s why there’s growing demand from owners, property managers 
and general contractors for a more comprehensive solution that 
reduces cost, saves time and delivers value across the entire 
built-word lifecycle—especially during handover to owners and 
property managers. 

Only Cupix provides a 3D digital twin platform that does exactly that.

Let’s take a look at each phase of the built-world lifecycle—and the 
challenges associated with each phase.
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95%
Percentage of data 
captured in construction 
and engineering 
industry goes unused

30%
Percentage of data 
created during design 
and construction 
phases that is lost by 
project closeout
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A PRIMER

The Built-World Lifecycle
02
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Maintenance
+ Operation

Post-ConstructionConstructionPre-Construction



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

• Knowing what you’re 
really getting into

• Too many site visits
• Collaborating with teams

• Remodeling projects
• Cut travel costs
• Verify existing conditions
• More competitive bids

Pre-Construction
Pre-construction is a costly and complicated phase, 
especially when it comes to remodeling, which accounts for 
7 out of 10 construction projects in the U.S. 

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.

Worse yet, a lack of 3D visual site documentation creates 
disastrous gaps in knowledge that cause massive problems 
for builders, owners and property managers throughout 
the rest of the build-world lifecycle. 

What is it?

Pain Points

Use cases/ 
value pitches
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• Staying on time
• Staying on budget
• Managing complexity
• Secure collaboration
• Ensuring safety

• Compare vs design intent
• Progress tracking
• Issues + RFI tracking
• Minimize re-work + resolve 

disputes
• Faster collaboration

• Project management
• Site documentation
• Change orders
• Inspections

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 builders and owners, the real challenge is staying on 
time, on budget and on track no matter what surprises or 
changes develop. What’s more, ensuring safety has to 
remain a top priority, even when teams need to work 
quickly to make up for any lost time. Again, this is where a 
reliable and regularly updated 3D model is invaluable.

Plus, having reliable 3D site document from the 
pre-construction phase helps avoid complications and risk 
during construction.

What is it?

Pain Points

Use cases/ 
value pitches
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Post-Construction
After construction, owners and property managers need to 
stay on top of necessary repairs, maintenance and 
upgrades, which requires a reliable history of the 
construction process. More and more owners and property 
managers are demanding their general contractors work 
with a 3D digital twin that provides historical 
documentation of every phase of the construction project.

A 3D digital twin allows owners and property managers the 
ability to validate as-built redlines from anywhere and see 
exactly what occurred at any point in time, giving them the 
confidence and control they’re looking for.  What’s more, 
construction companies that work with 3D digital twins 
have a distinct competitive advantage.
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• Limited access to historical data
• Not knowing what changed or 

how changes were managed
• Too many site visits to fill in gaps 

in knowledge

• Compare vs design intent
• Progress tracking
• Issues + RFI tracking
• Minimize re-work + resolve 

disputes
• Faster collaboration

What is it?

Pain Points

Use cases/ 
value pitches

• Inspection
• Subcon closeout
• Commissioning
• Owner handover
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• Tracking asset + property 
dimensions + conditions

• Too many site visits
• Poor collaboration without 3D 

visual aids

• Track assets digitally
• Preventative maintenance +     

asset allocation
• Optimize future renovations
• See behind walls, ceilings,       

floors + roads
• Virtual tours for future           

tenants + investors

• Regular maintenance
• Asset management
• Compliance + sustainability check

Maintenance + Operation
There’s one last massive information gap between the 
completion of a construction project and the management 
of that property. But a 3D digital twin platform creates 
seamless visibility across the entire process, allowing 
property managers to track existing dimensions, 
conditions, environments, and needed improvements.

What’s more, when owners are ready for a remodeling 
project or need to retrofit a property, the entire cycle 
starts over again. And once again, the lack of consistent 
and reliable 3D site documentation across the entire 
history of a property creates massive confusion, delay, risk 
and cost.

What is it?

Pain Points

Use cases/ 
value pitches

12© Cupix, Inc. All rights reserved.



Not All Technology Approaches
Are Created Equal

03
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Percentage of construction 
firms that cite “lack of staff 
to support the technology” 
as a primary limiting factor 

to adopting new technology 

38%
Percentage of companies 
that state their workforce 

doesn’t have the skills 
needed to work with BIM

59%



Now that you’ve got a sense for the built-world lifecycle and the 
challenges associated with each phase, let’s look at the different 
technology solutions in the market today and where they do—and 
don’t—provide value.

Spoiler alert—a 3D digital twin platform is the only one that is useful 
across the entire built-world lifecycle, providing value to owners and 
builders alike, every step of the way.
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Virtual Online Tours
Because of their focus on visualizing the finished appearance of a 

space, virtual online tours are really only useful for 

preconstruction. These solutions tend to focus on high-end 

quality imagery for marketing purposes and cannot be used 

reliably for large spaces like industrial properties. The 

measurements and spatial information are just too inaccurate.
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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. But they are 
impractical for weekly or even monthly data capture during 
construction because you need to hire a 3D scanner service 
provider, which is complicated and takes a lot of time.

A 3D digital twin is much less expensive, faster and easier to work 
with. Anybody who works at a job site (such as superintendents 
or project engineers) should be able to learn how to do DIY 
capture after just a half-day of training. If you require it, you can 
import data from mobile LiDAR and entry-level 3D scanner 
solutions into a 3D digital twin platform, in order to create an 
even more collaborative and valuable solution.
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High-end 3D scanners
High-end 3D scanners are expensive to buy, time-consuming to 
operate, and require trained experts to use. This technology is 
reserved for only the most complicated designs and 
projects—mostly in pre-construction and post-construction, 
and occasionally in maintenance and operations.

However, when this kind of approach is necessary, a 3D digital 
twin can be used in partnership to help keep builders and 
owners on the same page after the initial 3D scan is complete. 
But without a 3D digital twin platform, you lose a complete 
view of site documentation at regular intervals throughout the 
entire life cycle of the property or project, creating delays, 
costs, risks and frustration.
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360 video-based job site documentation
360 video-based video capture solutions on the market today 
aren’t suitable for use at a construction site. While some solutions 
may help report what percentage of the project is complete and 
map 360 image frames, the position accuracy is too poor to be 
used as a 3D reference of the job site or facility. Further limiting 
the technology’s usefulness on site, you cannot capture 
dimensional measurement or 3D annotations. In short, 360 
video-based solutions do not help ensure that the designer’s 
intent is followed throughout the project with any degree of 
reliable accuracy. Nor can they help with ongoing maintenance 
and operations once the project is done.
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360 photo-based job site documentation
In theory, this kind of solution could be used in any scenario as 
it’s essentially a photo management application for 
construction projects. But it offers virtually no sense of 3D space 
and thus fails to align the designer's intent with what's actually 
being built, nor does it provide any continuity. 360 photo-based 
solutions really cannot add any more value to maintenance and 
operation teams than a panoramic photo.
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Quantitative progress reporting
This is a useful feature, and there are several vendors out there 
offering varying degrees of progress reporting so owners and 
builders can tell what percentage of the project is completed. 
These tools could be used to validate subcontractor invoices with 
confidence and provide visibility into project progress, but it’s a 
feature, not a solution. And it 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 3D digital twin platform, though a good one 
will include quantitative reporting as a built-in feature already.
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Delivering Value Across the 
Built-World Lifecycle

04
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Cupix is the only company with a 
proven 3D 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 much lower 
costs with much higher quality data. 
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Designers and contractors more effectively 
and efficiently develop 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 once construction is 
completed with final inspections, closing out 
subcontractors, commissioning and owner 
handovers

Property managers with even more efficient 
and effective maintenance and operation of a 
completed facility, including regular upkeep 
and maintenance, asset management, 
compliance and sustainability checks, public 
safety and managing upgrades and 
improvements when necessary

CupixWorks helps:
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While other vendors and their 
technologies may be suitable for one 
small part of the overall construction 
project, only Cupix is able to deliver the 
collaboration, confidence and control 
that owners and builders need … from 
blueprint to building and beyond.
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