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The reliance on and sheer volume of project data have been increasing over 
the last few years within the construction industry. Retaining all project data 
from start to finish is a key consideration of today’s project owners and general 
contractors (GCs). But as construction projects also become more complex and 
involve more people, there’s more data and data systems to accommodate.

With different stages of the project and different stakeholders requiring and 
using different software, by the time a typical construction project is complete, 
up to 30 percent of data has been lost at the handover and commissioning 
stage. This is a problem because all the data collected during the design 
and build phases of a construction project are required to effectively 
operate the building beyond the handover and commission phases.

The solution is to keep all project data in one system or software 
platform, which dramatically cuts down on the amount of data that is lost 
throughout the project. Data is captured throughout the entire project, 
is made available in one place for every stakeholder, and makes the 
commissioning and handover processes at completion seamless.

Introduction
Big Data throughout the Construction Lifecycle
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Today’s 
Landscape
Construction projects are massive undertakings, with large budgets that 
must be carefully managed. Data and analytics have always played a 
large role in construction, and it’s often said that construction companies 
are accounting firms that just happen to erect buildings.¹

A typical construction process needs 
access to many types of data, including: ¹
 

• 2D drawings
• 3D engineering data
• Financial data
• Project Documentation
• Project Schedules
• Requests for Information (RFIs)
• Submittals
• Asset & Equipment Information
• Meeting Minutes
• Daily Logs
• Project Reports 

Siloed Data Systems 
There are data silos within every 
construction project because there are 
many different players at work using their 
own systems, software, and methods to 
get the job done. For example, architects 
have software that allows them to 
focus on creativity, while engineers 
use separate software that ensures 
everything is designed to tolerances, 
safety requirements, and available 
materials. On the opposite end of the 
spectrum, the project owner may be using 

yet another software system to ensure 
that all parties working on the project are 
staying within budget and on schedule. ¹

Data silos make it difficult to gather 
all information into one central place. 
There’s also no easy way for each of 
these silos to share data with another, 
causing data to be lost as a result. Data 
transparency then becomes an issue 
because each team member cannot view 
the same (or complete) set of data. 
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General Contractors 
Arguably the largest driver and manager 
of data on a construction site, the 
GC needs access to the latest data 
throughout the project. Unfortunately, 
the software that most GCs use to 
manage their projects is only found 

Design Teams 
Design teams are the very first group 
of experts to work on a construction 
project before passing along their data 
to the GCs. Architects work to design the 
building and all its stylistic elements 
in software that allows them to both 
create blueprints that are handed off 
to the GCs and to create the documents 
required for the bid process. Similarly, 
engineers use CAD software to turn 
an architect’s designs into 3D models 
that account for every nut, bolt, and 
crossmember in detail. The engineering 
software can then output a bill of 
materials (BOM) that’s used for costing 
purposes, which is a large part of the bid.

In the end, data is handed over to the 
contractors who use the blueprints, BOM, 
and engineering drawings to construct 
the building. On top of that, because 
only certain drawings, documents, and 
files are typically shared at the end of 
the design process, key data used by the 
design team is lost when handed over.

within the office, meaning that when 
they go out into the field, they can’t 
bring that project data with them.

This is a problem because much of 
the data is either generated, or should 
be captured while out in the field. In 
addition, when the GC is speaking 
with collaborators on the construction 
site, it would be hugely beneficial 
to pull up project data on a tablet or 
cell phone to communicate the exact 
numbers efficiently. Finally, at the 
handover and commissioning stages 
of the project, many specialized 
project management tools don’t lend 
themselves to transferring all data 
effectively over to the project owner.

Subcontractors 
Often limited to operating within the 
GC’s system system (or no system at 
all), subcontractors are one group of 
construction professionals that put 
less emphasis on keeping data records 
and using software to track a project’s 
progress. Instead, they feed the data 
required by the GC into the system 
and are left with little-to-no data of 
their own at the end of the project.

The issues here are not trivial. First and 
foremost, subcontractors don’t have 
the appropriate paper trail regarding 

engineering or project management 
changes made throughout the duration 
of the project. This could cause liability 
down the line after the handover and 
commission stages of the project are 
complete. Second, when it comes time 
to quote or bid on the next project, 
decision-making and accurate estimates 
become almost impossible without 
having data from previous projects.

Owners and Operations Teams 
It’ll come as no surprise that owners 
also have their own specific tools and 
software systems to manage the day-
to-day operations of their facilities. 
Most often, owners use Computerized 
Maintenance Management Systems 
(CMMS) that take the building data and 
help operations teams work efficiently.

CMMS are seamlessly integrated with 
other software systems and databases, 
like work order and asset management. 
But these systems also suffer from a lack 
of mobility, as they are largely based on 
older software platforms that don’t allow 
for staff to take that information with 
them onto the job. And again, because 
of the different software platforms, 
it’s difficult for owners to easily 
acquire all data from the construction 
project, which means additional work 
and research during and after the 
commissioning and handover process.
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A Better Way  
Forward
Rather than having siloed groups working in different software systems, the 
solution is for all groups to be using one platform across the entire lifecycle 
of the project. Not only does this ensure no data is lost between project 
phases and through handoff procedures, but it also delivers complete data 
transparency. Stakeholders can access data from each group, including 
design, engineering, GCs, subcontractors, owners, and operations teams.

By adopting complete lifecycle software systems, construction 
projects can run more smoothly, information can be more easily 
communicated, and the handover process is seamless due to 
the power of today’s connected construction software.
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Connected  
Construction
Purpose-built software platforms have been designed for the construction industry, 
integrating the needs of design, GCs, subcontractors, and owners, but adoption 
rates could be higher. As mentioned above, issues with data transfer, data loss, 
and project tracking exist because software systems do not integrate with one 
another. For example, 30 percent of engineering and construction companies use 
software applications that don’t integrate or communicate with one another. ²

While there may be some learning and growing pains involved in 
selecting and implementing a lifecycle construction software platform, 
there is a quick return on such an investment. Project teams can better 
communicate, data is preserved and stored in one central location, and 
decisions can be made more easily using readily available data.
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Using Data to Keep 
Everyone Connected 
Today, data and cloud platforms exist 
to keep everyone on a construction 
project connected, through every 
stage of the project. From the very 
first back-of-a-napkin conceptual 
design sketches all the way through 
to handover and commissioning 
documentation, the data should be 
uploaded to an all-encompassing 
lifecycle software platform.

It’s important for project owners to 
specify the software to all stakeholders 
at the outset and work with those who 
might be as familiar with the setup. The 
workload will be frontloaded, but it means 
that all parties are uploading all data to 
the very same system. When questions 
arise down the road, it’s easy for the GC 
or owner to find answers, because no 
data has been lost in the transferring 
between old software systems. In fact, 
a massive uptick in productivity can be 
found here, because currently up to 13 
percent of a construction team’s working 
hours are spent looking for data. ²

A little more work upfront to get 
everyone on the same page means 
that the handover and commissioning 

processes will be a breeze at the end of 
the project. All project data has been 
captured in one system and can be 
handed over to the owner in its entirety 
at the end of the project. Additionally, 
this smooth handover process means that 
operations can get moving even sooner, 
meaning owners can start operating 
their facility as soon as possible.

Transparency Is Everything 
In most construction projects using older 
software and systems, the GC controlled 
the flow of data and documentation. 
Not only was this a huge burden to 
carry, but it placed a person in between 
the data and the owner. To ensure 
complete transparency in a project, 
the owner requires access to all data, 
from all stakeholders. By working in 
one connected construction framework, 
the owner can access all project data 
needed at any stage of the project 
without needing to interrupt the GC with 
constant requests for information.

Transparency also facilitates data 
ownership. Each worker on the project 
can own their respective data and take 
it with them. This again takes some 
workload off the GC and empowers 
subcontractors, designers, and engineers 

to maintain their data and responsibilities 
on the project. Without any complicated 
import/export procedures, data owners 
can still work in the software once the 
project is complete to check on records 
or use the data to bid on new projects.

Device Portability 
When selecting a lifecycle platform 
to use on a construction project, 
make sure that it is device agnostic. 
Cutting-edge cloud-based tools should 
enable all construction personnel 
to store and find data, as well as 
communicate on any mobile device.

Connected construction software should 
be easy to use in the field; otherwise, 
email will be the default mode of 
communication used on cell phones and 
tablets. Interfaces and user experience 
on the platform should be top-notch to 
maximize adoption in the field. Owners 
can work with GCs and subcontractors 
to ensure the solution selected is easy 
to use, mobile-friendly, and meets the 
needs of all project expert groups.
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Connecting the  
Project Lifecycle

An example application that spans the 
entire project lifecycle is Autodesk 
Construction Cloud™. Autodesk 
Construction Cloud is cloud-based, 
mobile-friendly, and enables connected 
construction between design, planning, 
building, and operations. The Autodesk 
Construction Cloud is an example of how 
software can be used to successfully 
increase efficiency, minimize risk, and 
greatly reduce the time required for 
handover and commissioning processes.

Autodesk recognizes the need for 
specialized workflows. For example, design 
requires a different process than building. 
Autodesk’s construction tools were 
designed to not only offer customized 
workflows to each project team but 
also make critical project data and 
documentation available to all workflows. 
This cuts down on the time wasted looking 
for data and ensures all information is 
captured in one central location. The 
build team no longer needs to wait for 

the design team to answer a question; 
the data are available to all parties.

When the project reaches handover and 
commissioning, Autodesk Construction 
Cloud has all the data from the project’s 
inception and aids in the transfer of 
data to the project owner. No one 
needs to worry about exporting the 
correct data in the correct format, 
nor do they need to upload the data 
into separate software systems.
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The Future Is  
Built on Data
Planning for future construction projects will draw upon the massive 
amounts of data collected from previous projects. Using lifecycle 
platforms to assist with the analyses and help drive intelligent 
decision-making is the only way forward. Businesses can use the 
data, software, and insights to reduce risk, improve efficiencies, and 
deliver more effective handover and commissioning processes.

When the project is handed over to owners and operations teams, it’s 
crucial all data is preserved and easy to access. Prior to new connected 
construction practices, this stage of the project was labor-intensive and 
often resulted in a loss of project data. This meant that owners would 
have to search for missing pieces of information and the entire handover 
process could be quite drawn out. If these owner frustrations become too 
substantial, you may end up with your project ending on a sour note, which 
could impact repeat business with that client in the future. However, with 
appropriate software, all the data is in one place, ready to be seamlessly 
transferred and easily used by operations and maintenance teams.
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Mitigate Risks During 
Projects and After Closeout 
In order to mitigate risks during the 
project lifecycle and after project closeout, 
proper work documentation is required. 
Connected software solutions provide 
the framework for all parties to document 
work and communicate, including:

• Resource management
• Scheduling
• Submittals
• Reporting
• Change orders
• Proof of payment

As an example, documentation is especially 
important for subcontractors who may be 
responsible for maintenance or service 
contracts. Project data needs to be 
documented to mitigate liability. There 
may have been change requests that 
changed the work delivered. Quick and 
easy access to all this data needs to be 
a priority so that subcontractors aren’t 
on the hook for added work or money.

Push for the Right Software 
throughout the Project 
Owners need to dictate that specific 
lifecycle software should be used 
throughout the entire project. Not 
only will this help all project groups 
involved do their jobs better, but it 
will help tremendously with handover, 
commissioning, and project closeout. 

Using a lifecycle construction software 
platform ensures that all the data, 
tracking, and paperwork required 
for a successful closeout have been 
captured, dramatically shrinking the 
time required to complete the project.

One example of how a lifecycle software 
can help enhance the efficiency of 
commissioning and handover is the BIM 
360 Assets module within Autodesk 
Construction Cloud. The module enables 
construction teams to monitor assets, 
such as equipment, materials, and rooms 
in one centralized location. Huge time 
savings can be seen by implementing 
this software, because the module 
enables on-site access to asset data 
and accelerates the commissioning and 
handover process. Ensuring the right 
software is used from project outset 
is key to a successful project closeout 
and ensures the right data is carried 
over from design into operations. 

can provide feedback on the project’s 
efficiencies and areas for improvement. 
Predictive analysis can even be applied 
to the handover and commissioning 
phase of a construction project. 

By using machine learning capabilities 
teams can quickly see potential 
areas of risk on their project and take 
immediate action to resolve before 
they become more costly mistakes 
impacting project closeout. For example, 
BIM 360’s Construction IQ Preview 
within Autodesk Construction Cloud 
allows project leaders to see which 
subcontractors are the highest risk 
so that teams can focus attention on 
those particular subcontractors and 
address issues prior to commissioning 
or handover. Additionally, teams 
can see dashboards of any checklist 
activity that may cause delays in 
final inspections or quality testing. 

Harness the Power of 
Predictive Analytics 
By capturing big data within one 
lifecycle platform, construction owners 
and GCs can glean important business 
insights. Intelligent software tools 
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In order to maximize the amount of data 
handed over at the end of the project 
and to ensure a successful commission 
process, the right software needs to be 
in place. Construction projects require 
massive amounts of data, and without a 
centralized location to capture all project 
information, closeout, commissioning, 
and handover become labor-intensive, 
disjointed, and difficult processes. 

In the end, choosing the right 
software that manages the entire 
construction lifecycle will:

• Accelerate Handover - Information 
and historical records will be at your 
fingertips, so no more wasted time 
packaging handover documentation.

• Organize Information - By having 
a single source of truth, all project 
information is easily accessible 
and can be quickly organized or 
directly exported to the owner.

The Right Software  
Drives Effective  
Project Closeout

• Facilitate Faster Operations - By 
reducing the time needed for the 
administration and logistics of 
project handover, GC’s can expedite 
projects into operations much faster.

• Enhance Project Visibility - Owners 
and GC’s will have transparency 
into project status for the duration 
of the project, meaning there 
are no surprises at closeout.

• Save on Cost and Schedule - Without 
the loss of data from one phase to 
the next, teams can quickly access 
information they need and make 
timely and informed decisions that 
may help manage overall cost and 
schedule impacts. 

Once the right software solution is put 
in place and all project personnel are 
on board with using the software to 
better collaborate, the efficiencies begin 
to compound. Data is preserved, no 
export/import processes are required by 
separate project groups, and everyone 
can easily access the data required to 
do the job. Fast-forward to the handover 
and commissioning phase of the project, 
and the software has done much of 
the data collection and organization 
already. Streamlined handover and 
commissioning leads to faster and more 
effective project closeout, and better 
relationships being built between parties 
that can continue well into the future.
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See the Future of Connected Construction
construction.autodesk.com 

Our industry requires solutions that connect their information, teams, and technology —breaking down data silos and disconnected 
processes that hinder true transformation. As we navigate the ever-present push to do more with less, we need to uncover new 
ways of working, enhance connected digital workflows, and incorporate advanced analytics. To support us on this journey of 
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portfolio of construction management products that empowers general contractors, specialty trades, designers and 
owners to drive better business outcomes. Autodesk Construction Cloud combines advanced technology, a unique builders 
network and predictive insights to connect teams, workflows and data across the entire building lifecycle.

While the industry experiences 
unprecedented transformation, our 
mission remains the same: to help 
construction teams meet the world’s 
rapidly expanding building and 
infrastructure needs while making 
construction more predictable, safe, 
and sustainable. And we’ve remained 
steadfast in our promise to deliver the 
industry’s most compelling solutions, 
connecting data, teams and workflows 
from the field. This is our commitment 
to connected construction.

http://construction.autodesk.com
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