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“Like all industries, the construction industry is seeing rapid 

advancements in technology, but unlike most industries, the 

construction industry has relied on age-old techniques for a very 

long time. Nobody likes change, but I think we all agree that our 

industry in particular is pretty resistant. Simply put, we’re on the 

verge of something big. It’s the kind of shake-up that has the 

potential to revolutionize the way that people perform their jobs 

on a daily basis.”2 

“Although the construction industry is well positioned for 

technological disruption, a mindset shift among practitioners 
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These and many other changes to the technology associated 

with the construction industry have the potential to 

substantially change the way owners, designers, construction 

managers, contractors, and subcontractors perform their work. 

Once these technological changes are more widely adopted in 

the industry, it is believed that construction productivity will 

increase, construction costs will decrease, and site safety will 

improve substantially. 

As noted in earlier research perspectives issued by the Navigant 
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Another example of how of how 3D printing may also 

impact productivity onsite was highlighted by the American 

Association of Mechanical Engineers (”ASME”). An industrial-

scale robot working in conjunction with a 3D printer was able 

to fabricate and lay bricks approximately four times faster than 

a human bricklayer. 

http://www.3ders.org/articles/20160728-this-brick-laying-3d-printer-robot-can-build-a-house-four-times-faster-than-a-human-bricklayer.html
http://www.TheBIM.com
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Architecture sightseeing can be enhanced with AR applications 

allowing users viewing a building’s exterior to virtually see 

through its walls, viewing its interior objects and layout.”12  

During construction, AR has also shown itself to be extremely useful.

“With the continual improvements to GPS accuracy, businesses 

are able to use augmented reality to visualize georeferenced 

models of construction sites, underground structures, cables 

and pipes using mobile devices. Augmented reality is applied to 

present new projects, to solve on site construction challenges.”13 

Using AR and 3D BIM models, designers, construction managers, 

http://augmentedrealitybiz.com/augmented-reality-landscape/
http://www.designmena.com/inspiration/augmented-reality-ar-part-architecture-design
http://www.augview.net/News/Blog/archive-7May2013.html
http://www.augment.com/augmented-reality-architecture/
http://www.enr.com/blogs/12-california-views/post/39681/
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VDC has been described as follows:

“Virtual Design and Construction (VDC) is the management of integrated multi disciplinary performance models of design and 

construction projects, including the product (i.e., facilities), work processes and organization of the design, construction, and operation 

team in order to support explicit and public business objectives. 

The theoretical basis of VDC includes:

 • Engineering modeling methods: product, organization, process

 • Analysis methods: Model-based design, including quantities, schedule, cost, 4D interactions, and process – these are termed Building 

Information Modeling (BIM) tools 

 • Visualization methods”17 

In the simplest terms, BIM is the computer model of the project available to all project participants for their information, their input, and/or 

extraction of information throughout the life of the project, while VDC is the electronic version of the plan for construction of the project.

Dodge Data and Analytics recently performed a survey of larger (i.e., US$50 million or more in annual construction value) general 

contractors, construction managers, and trade contractors to determine how these firms engage with BIM. The following table shows a 

comparison of how general contractors and trade contractors use BIM.18 

17. John K unz and Martin Fischer, “Virtual Design and Construction: Themes, Case Studies and Implementation Suggestions,” Stanford University Center for Integrated Facility 
Engineering (CIFE) Working Paper #097, Version 14, January 2012.

18. Steve Jones and Donna Laquidara-Carr, “New Survey Reveals How GCs, CMs and Subs Engage in BIM,” Engineering News-Record, CBQ 16 ENR Contractor Business Quarterly, 
Summer 2016.

Construction Modeling Activity on Projects as Reported by General Contractors and Trade Contractors

BIM USES GENERAL CONTRACTORS TRADE CONTRACTORS

Crew Locations and Workforce Planning 14%
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It is noted, however, that BIM and VDC are being employed primarily by larger firms and owners in the industry, as the cost and the 
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 • Next generation 5D building information modeling – 5D BIM is a five-dimensional 

representation of the physical and functional characteristics of a project. This 

system considers both the cost and schedule of a project, as well as such other 

characteristics as geometry, specifications, aesthetics, thermal, and acoustic 

properties. The system allows owners and contractors to record the impact of 

changes to project cost and schedule. Additionally, 5D BIM gives project participants 

the ability to identify risks earlier, thus reducing “surprises” on project sites.

 • Digital c ollaboration and mobility – Process digitization means moving away from paper 

and toward online, real time sharing of information to assist with project collaboration, 

timely progress tracking, risk assessment, quality control, and, it is anticipated, better 

and more reliable project outcomes. Replacing paper processes with digitization should 

enhance and speed up information sharing and make information sharing more accurate. 

Digitization of project information is intended to improve:

 � Design management

 � Project scheduling

 � Materials management

 � Crew tracking

 � Quality control

 � Contract management

 � Performance management

 � Document management 

 • The internet of things and advanced analytics – Construction project sites are 

complex by their very nature, are often very dense with labor, equipment, materials, 

subcontractors, vendors, etc., and projects generate large amounts of data, much 

of which is not captured and retained, nor even measured and processed. IOT is 

already available and in commercial use. Electronic sensors and wireless technology 

are available that could make equipment and other project assets “intelligent.” This 

technological advance combined with the use of near field communication (“NFC”) 

devices and RFID tags can help monitor productivity and reliability of both sta� and 

assets in the following areas:

 � Equipment monitoring and repair

 � Inventory management and ordering

 � Quality assessment

 � Energy e�ciency 

 � Safety

Potential Impact on Construction, Project Management, and Claims Mitigation – 

The Navigant Construction Forum™ anticipates that increased use of new digital 

technologies will improve the accuracy, reliability, and speed of project communications, 

which is likely to decrease changes and delay claims. New digital technologies may 

help reduce encounters with unknown underground conditions, thus decreasing the 

likelihood of di�ering site conditions. Other technological advances should help improve 

onsite equipment maintenance and improve material procurement that in turn helps 

decrease the amount of project delay. 
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DRONES IN CONSTRUCTION

One of the most visible and frequently mentioned changes in construction is the use 

of UAVs – more commonly known as “drones.” The construction “industry is finding 

a multitude of benefits from aerial photography and the collection of data with laser, 

infrared and other sensors than can be used to produce 3D maps for earthwork 

http://tech.co/drones-construction-future-2016-9
http://tech.co/drones-construction-future-2016-9
http://insideunmannedsystems.com/drone-surveys-improve-automated-road-construction/
http://insideunmannedsystems.com/drone-surveys-improve-automated-road-construction/
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The biggest holdup to the widespread use of drones has been, 

until quite recently, the lack of Federal Aviation Administration 

(“FAA”) rules and regulations resolving the legal status of 

operating drones commercially. This issue has been resolved 

in the main by the issuance of FAA rules concerning the use of 

commercial unmanned aircraft systems (“UAS”) or drones on 

June 21, 2016. These rules outline the following:

 • The weight of commercial drones allowed (55 pounds)

 • The maximum height at which drones can be flown (up to 

400 feet)

 • The maximum speed drones can be flown at (up to 100 miles/hour)

 • Requires the use of anti-collision lights on drones after 

twilight

 • Requires that ur)

 •

http://www.enr.com/external_headlines/story?region=enr&story_id=u4pRrjFtCvID9HNews
http://www.enr.com/external_headlines/story?region=enr&story_id=u4pRrjFtCvID9HNews
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information located concerning the use of drones in construction 

by the Navigant Construction Forum™ in preparing this research 

perspective, the Forum has concluded that drones may be very 

successful in reducing claims and disputes. The ability to deliver 

real time information on project progress and more accurate 

data for use in surveying, inspections, safety monitoring, etc., 

should decrease errors and omissions in drawings, changes or 

constructive changes during the performance of the work, etc. 

Finally, the Navigant Construction Forum™ acknowledges that 

there is some degree of risk accompanying the use of drones 

that contractors must be aware of and be prepared to deal with.

GEOSPATIAL TECHNOLOGY

Much has been written about the use of BIM in design, 

construction, and operations and maintenance. However, it is 

noted that:

“When one designs a building, typically one never designs 

specific to the actual location where it would be built. There’s a 

virtual reference point and everything in the design is relative 

to that reference point. It is only now there has been the need 
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Potential Impact on Construction, Project Management, and 

Claims Mitigation – The Navigant Construction Forum™ believes 

that as these three hurdles are overcome in the construction 

industry the use of geospatial technology will expand. Once 

this occurs, project managers will have access to accurate, 

real time data and information, making their jobs easier. 

http://whatis.techtarget.com/definition/reality-capture
http://whatis.techtarget.com/definition/robotics
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Potential Impact on Construction, Project Management, and Claims Mitigation – Assuming that robotics continue to advance and 

are adopted more widely in the construction industry, it appears likely that robotics will improve site productivity and site safety – as 

robots may be able to perform work that is more likely to cause accidents. As productivity increases, claims concerning productivity 

loss and resulting delay should decrease.

SITE SAFETY

Construction site safety and accident prevention are of concern to contractors, subcontractors, owners, designers, and construction 

managers. Contractors are especially sensitive to these issues, as they are, as a group, potentially liable under the Occupational Safety 

and Health  Act (“OSHA”), and the resulting increase to the cost of their workers’ compensation and, perhaps, other insurance policies, 

etc. A recent article highlighted the top 10 causes and the cost of workplace injuries. The annual net total cost of these top 10 causes is 

$51.06 billion or $1.0 billion per week. A summary of these top 10 causes and their costs are set forth below.

Workplace injuries are painful, and sometimes devastating, for employees, their families, and their employers. Contractors work hard 

to reduce accident rates, including forming safety committees; holding routine toolbox safety meetings onsite; investing in safety 

equipment; providing ongoing safety training; conducting site safety assessments; and employing safety engineers/inspectors onsite. 

Technology has advanced to the point where predictive analytics can be used that takes into account a variety of work related factors 

to anticipate future behavior. One example of this technology is Vantage Predictive Analytics, which is advertised as a Software as a 

Service (“SaaS”) solution. “Each employee’s score provided the insight management needs to take action before an incident occurs … 

This results in a reduction in injuries and associated costs including insurance premiums. … Case study after case study has shown that 

those companies who utilized Vantage Predictive Analytics reduced injuries.”40  

Another example of technology advances that support a reduction in safety incidents was recently highlighted in another article.41 This article 

discusses Cyber-Physical Systems (“CPS”). CPS is defined as:

http://www.arbill.com/arbill-safety-blog/author/julie-copeland
http://www.arbill.com
http://www.claimsjournal.com/news/national/2016/08/01/272479.htm
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dashboards” to track such metrics and provide early warning signs of 

project troubles.44 

 • De�cienc y Management – There are mobile applications that help 

construction teams manage deficient work items. “Everyone can 

access the [deficiency] list in real time, see what needs fixing, and 

submit photos when the work is done … [This software] helps 

construction projects get finished sooner and subcontractors get 

paid faster.”45 

 • Equipment Operations and Management – There is software 

available that provides project management sta� with real 

time information on the status of equipment moves, scheduled 

equipment maintenance and repair, and job schedules. The software 

can also can receive needs from foremen that appear in real time 

in the schedule process and can receive up-to-date information 

on planned or emergency equipment repairs that can impact the 

project schedule.46 

 • Online C on�ict Resolution Service – Of particular interest to the 

Navigant Construction Forum™ is a new, online conflict resolution 

system called Settle-Now. According to the article released in 

October 2016:

     “The Settle-Now approach blends facilitation, negotiation, mediation, 

and arbitration to yield a superior system that can often resolve cases 

within hours, rather than weeks, months, or even years. The simple 

User Experience often requires no actual help from professionals. 

However, Settle-Now also o�ers instant access to a vetted pool 

of incredibly talented professionals who keep the process moving 

toward resolutions where both parties are not just relieved that their 

conflict is over, they’re authentically happy with the outcome.”47 

Potential Impact on Construction, Project Management, and 

Claims Mitigation – The Navigant Construction Forum™ is 

cognizant that there are a large number of other project and 

program management software packages available to the 

construction industry. The Forum chose to highlight these 

applications because the latter three are unusual while the first 

software discussed is more common. The Forum is of the opinion 

that all of these applications will improve project communications 

that will, in turn, improve project management practices. And, as 

project communications and management practices improve, the 

likelihood of claims and disputes should decrease.

42. Je� Rubens tone, “Belt Clip Tracks Workers, Logs Safety Incidents to the Cloud,” Engineering News-Record, http://www.enr.com/articles/40821-belt-clip-tracks-workers-logs-
safety-incidents-to-the-cloud, Nov. 2, 2016.

43.  Luk e Aba�y, “Intrusion Detection System Protects Workers and Trains,” Engineering News-Record, http://www.enr.com/articles/40203-intrusion-detection-system-protects-
workers-and-trains, Sept. 14, 2016.

44.  Innotas, “T he Project and Portfolio Management Landscape, 2016,” www.innotas.com. 

45.  Rick Spenc e, “How these two women are bridging a gap between the construction industry and new technology,” http://business.�nancialpost.com/entrepreneur/growth-
strategies/how-these-women-are-bridging-a-gap-between-the-construction-industry-and-new-technology , Aug. 4, 2016.

46.  Pam Kleineke, “Learn How Software Streamlines Operations for Busy Construction Companies,” http://compactequip.com/business/learn-how-software-streamlines-operations-
for-busy-construction-companies/, June 15, 2016.

47. David Puckett, “Settle-Now Proudly Welcomes the World to Something Truly New in Con�ict Resolution,” http://www.prweb.com/releases/2016/10/prweb13761150.htm, Oct. 18, 2016.

Penn State College of Engineering prepared a study 

investigating how linking sensors on structures and virtual 

models can better ensure the safety of construction workers on 

or around temporary structures. Monitoring of these temporary 

structures remains one of the largest safety concerns on job 

sites. The investigation concluded that CPS monitoring can 

promote safer construction and prevent failure of temporary 

structures through “virtual prototyping, data acquisition systems 

and communication networks.”

Two other examples of how new technology can enhance project 

site safety include the following.

 • Spot-R  – This is a small, belt mounted sensor that automates 

safety reporting on project sites. The sensor unit, combined 

with a wireless system, tracks worker movements and logs their 

activity data. The sensor utilizes an accelerometer, a gyroscope, 

and an altimeter to instantly recognize when and where a 

worker has fallen or stumbled. The sensor provides real time 

notification of hazards and injuries. This allows safety managers 

and superintendents to know where and when a safety incident 

occurred and logs all relevant data concerning each incident.42 

 • Intrusion Det ection Systems – The current intrusion detection 
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http://rewww.constructionexecom/20Articles/tabid/3837/entryid/6438earable-ts-wanted-onse.coaspx
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Potential Impact on Construction, Project Management, and Claims Mitigation – The Navigant Construction Forum™ understands 

that there are likely a large number of other wearable technologies available not included in the list above. But the Forum believes this 

list is su�cient to make the point that these technological advances are improving project communication, sharing accurate real time 

information with project participants, and improving site safety. All of these improvements are likely to decrease claims concerning delays, 

productivity loss, di�ering site conditions and constructive changes.50 

WHERE DO WE STAND TODAY?

As the Navigant Construction Forum™ has illustrated in this research perspective, technology in the construction industry has been 

under development for some time and is poised to impact both project management and construction claims and disputes in a positive 

fashion. The question remains, how many construction industry stakeholders are already adopting these technological advances? A 

recent report providing some answers to this question indicates the following.51 

https://www.washingtonpost.com/news/the-switch/wp/2016/08/05/are-performance-monitoring-wearables-an-affront-to-workers-rights/
https://www.washingtonpost.com/news/the-switch/wp/2016/08/05/are-performance-monitoring-wearables-an-affront-to-workers-rights/
http://www.abajournal.com/news/article/wearable_technology_that_monitors_workers_could_lead_to_legal_problems_for/
http://www.kpmg.com/gcs


http://www.JBKnowledge.com
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Company Type 

COMPANY TYPE PERCENTAGE

Contractor/Construction Manager 72.5%

Subcontractor/Material Supplier 19.0%

Architectural/Engineering/Design Firm 2.4%

Owner/Developer 2.2%

Government Agency 0.4%

Other 3.6%

Size of Companies 

COMPANY SIZE PERCENTAGE

1-5 Employees 3.5%

6-20 Employees 7.5%

21-50 Employees 14.2%

51-100 Employees 15.0%

101-200 Employees 16.0%

201-500 Employees 19.8%

501-1,000 Employees 8.8%

Over 1,000 Employees 15.2%

Industry Type 

INDUSTRY TYPE PERCENTAGE

Commercial 66.2%

Transportation 22.6%

Residential 14.0%

Industrial 13.7%
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Annual Sales Volume

ANNUAL SALES VOLUME PERCENTAGE

Less than US$1 Million 3.5%

US$1-$5 Million 5.6%

US$6-$20 Million 14.5%

US$21-$50 Million 18.6%

US$50-$100 Million 15.6%

US$201-$500 Million 13.6%

Over US$500 Million 16.7%

Daily Device Usage 

DAILY DEVICE 
USAGE
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The Navigant Construction Forum™ believes that this survey provides a more representative picture of how the U.S. construction 

industry, at least, is progressing with respect to the adoption of new technology. Some of the more relevant findings of this survey are 

set forth below.

Technologies Experimented With

TECHNOLOGIES PERCENTAGE

Drones 20.7%

3D Scanners 10.2%

3D Printers 5.1%

Virtual Reality 4.9%

Augmented Reality 4.2%

Wearable Devices 3.6%

Other 2.9%

None 70.3%

This survey paints the following picture concerning the adoption 

of technology in the U.S. construction industry.

 • Field data collection and project management solutions are 

the most likely to have full mobile capabilities, while project 

scheduling is the least likely.

 • With nearly 50% of constructors not using BIM, it is hard to 

see where the next generation of 4D, 5D and 6D solutions will 

fall into place in the industry.

 • Only 26.8% of construction professionals are using a field 

data collection solution, even less than those using BIM.

 • Most constructors are still sorting through all of the software 

they use today that does not integrate, and are not yet 
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The Navigant Construction Forum™ is encouraged by the 

advances in construction industry technology today as well 

as those under active development. These technological 

developments seem to be oriented toward and, once employed 

on project sites, are likely to result in the following improvements:

 • Increased open communication between owners, designers, 

construction managers, and contractors at all levels of project 

organizations

 • Making accurate information available and easily accessible to 

all project participants on a real time basis

 • Improved productivity on project sites

 • Reduced project delays and related claims

NAVIGANT CONSTRUCTION FORUM™

Navigant (NYSE: NCI) established the Navigant Construction 

mailto:spitaniello%40navigant.com.%20?subject=
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APPENDIX A
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APPENDIX A – LIST OF ACRONYMS

ADM: Arrow Diagraming Method

AMF: Additive Manufacturing File

AMG: Automatic  Machine Guidance

AR: Augmented Reality

ASME: 
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RFC: Request for Clarification

RFI: Request for Information

RFID: Radio Frequency Identification

RIDS: Railroad Intrusion Detection System

RS:
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