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My goals:Position as thought leader – we know the industry and challengesDemonstrate Pavia’s understanding of where we are and where we need to goHighlight our technologyGive folks a tangible takeawayCommunicationsIntegrationsPlatform



TRANSPORTATION 
INFRASTRUCTURE IS 
FUNDAMENTAL TO 
OUR WAY OF LIFE. 

Why we do what we do…

Presenter
Presentation Notes
To know a little more about us, you have to know why we do what we do.  We are currently focused on the heavy civil side of construction because we believe that there is a tremendous opportunity in this space to leverage technology.  For us, why this matters is that our roads, bridges, rail lines, pipelines, airports, all represent how we connect as people and to our quality of life.  Transportation and the infrastructure that supports it is a fundamental industry to how we are able to connect here today, how we take our kids to school, and how our economy grows.  It’s something that touches everyones lives daily and why we focus our current efforts on helping this community leverage technology to delivery projects more intelligently and efficiently.



Our infrastructure is aging…

Sources: Bureau of Economic Analysis, ASCE

Streets and 
Highways:
28+ years
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http://www.asphaltpavement.org/michele/a_mini-course_on_financing_federal-aid_highways.pdf



Bigger, more complex projects
underground boring 
Alaskan Way Viaduct2mi 

Aging Infrastructure
average age of streets 
and highways in U.S.28+

Massive financing need
trillion of investment 
needed by 2020$3.6

Sources: ASCE; Bureau of Economic Analysis; Press Reports; Q13Fox

MEGA TRENDS SHAPING THE FUTURE 



Resource scarcity
consumer of global raw materials 
is the construction industryNo.1

Sustainability Requirements
of solid waste in U.S. is produced 
by construction industry50%

Slow permit and approval process
of infrastructure would be 
added by 2030 if all countries 

committed to specific time limits for approvals
$1.2tn

Sources: World Economic Forum; The Boston Consulting Group 

MEGA TRENDS SHAPING THE FUTURE 



Talent and aging workforce leaving
of employees eligible for 
retirement by 201850%

Resilience Challenges
as many disasters reported 
last year as in 19803x

Sources: Press reports; World Economic Forum; The Boston Consulting Group 

MEGA TRENDS SHAPING THE FUTURE 



Managing Risk Through Asset Life

Planning Design and Engineering Construction Operations

Presenter
Presentation Notes
Put in images of the various phases (traditional).  For example, legislative meeting for planning, plan sheets for design, construction activity for construction, traffic for operations.  Be cool if it was one image blended together with life cycle over top.



Managing Risk Through Asset Life
(Time, Quality, Cost)

Frequency of changes 
in traditional process Cost of changeEase of change

Source: Adapted from World Economic Forum; The Boston Consulting Group

Planning Design and Engineering Construction Operations

Leverage 
Technology to 

deliver projects 
faster and more 

efficiently
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Discuss quality and cost risks



OPPORTUNITIES TO EVOLVE



OPPORTUNITY TO CONNECT SILOS



Core Enabling Technologies

Planning Design and Engineering Construction Operations

User interfaces 
+ applications

Software 
platform +  

control

Digital/physical 
integration

Big Data / Analytics

Simulation and V/R Mobile and A/R

BIM / Cloud

Ubiquitous Connectivity / Tracking

LIDAR / 3D Scanning

UAV Embedded Sensors

Technology Integration

Cybersecurity

Sources: World Economic Forum; The Boston Consulting Group
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Life – Cycle Integrations

Automation



New fabrication 
methods

Rigorous construction 
monitoring and 

surveillance

Automated 
and autonomous 

construction

Data-driven 
construction 

planning and lean 
execution

User interfaces 
+ applications

Software 
platform +  

control

Digital/physical 
integration

Opportunities Enabled By Digital

Real-time data sharing, integration, and coordination across stakeholders

Presenter
Presentation Notes
Image from Sakai America (of 
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Collect Data Once, Use Many Times

Presenter
Presentation Notes
Through the research, it was calculated that TxDOT’s workfore of 1092 inspectors could perform like a workforce or 1,350 Amounting to a boost of about $1.2M every month in additionally productivitySounds like it’s all roses?  Not so fast.  So, what challenges do agencies face when implementing technologies like these?In the scheme of things, the irony is the technology part is easy…For example, we do software releases every 2 weeks, improving, evolving, growing capabilitiesBut it’s Change that’s hard. The best way to overcome this challenge?  Clear communication... outlining what’s in it for the end users of the systemFor inspectors – it will alleviate the administrative burden, enable them to submit DWR’s straight from the jobsite, complete 1257’s (Pay estimates) right from the projectFor engineers in the office – you heard from Maria, it gives you a virtual window into every active jobsite Allows you to make decisions from the office that otherwise would require you to drive out to the projectYou can see a constant stream of information coming in from the fieldInformation is easier to find, say 2 years from now, if needed for project closeout or claims situationsFor management, it can give you great high level analytics into what’s going on across your state 
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A mobile first, purpose-built 
platform to reduce project 

delivery risk.

 Simplified project inspection
 Real-time communication
 Automated reporting
 Digitized workflows
 Information flow for 

collaboration
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Real-Time Communication Among Stakeholders

Inspectors
Field Staff

Design Engineers
Project Engineers

Resident Engineers
Office Personnel

Presenter
Presentation Notes
HeadLight = Real-Time Strategic Project InspectionReal-time strategic project inspection is all about proactive risk management, related to the dynamic interactions between the Project Engineer\Project Manager and the Inspectors in the field.The PE\PM receives a real-time feed of observations on their mobile device, very similar to a social media feed like Facebook, Twitter, etc. Allowing the PE\PM the ability to provide real-time input and collaboration with the inspectors in the field.This real-time input and collaboration allows the PE\PM the visibility to make strategic decisions around observations being taken, ensuring that critical data is captured thus reducing Risk and Managing the best use of inspectors time in the field.A spill over benefit to Real-Time Strategic Project Inspection is the real management of Tax payer money.  We know through our extensive research around the value of e-construction Efficiency, effectiveness and quality saves tax payers money.  It also provide better capabilities for agencies to communication construction condition to the traveling public.
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Simplify Data Collection
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Presentation Notes
Discuss quality and cost risks
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Automate Reporting and Enhance Workflows

Final Records System

Presenter
Presentation Notes
Discuss quality and cost risks



18

Improve Project Understanding
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Presentation Notes
Discuss quality and cost risks
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Collaboratively Track and Manage Issues

Presenter
Presentation Notes
Discuss quality and cost risks
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Discover Trends and Identify Potential Issues

Turning Data Into Information

Presenter
Presentation Notes
Discuss quality and cost risks
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Improve Project Intelligence

Presenter
Presentation Notes
Discuss quality and cost risks



And turn into Asset Intelligence

Presenter
Presentation Notes
Discuss quality and cost risks



Information Enabled By Digital

• Warehousing Collected Data
• Real-Time Access
• Communication\Collaboration

• Claims Abatement
• Risk Reporting
• Owner\Contractor Reporting

• Past Performance Analytics
• Real-time Data Analysis

Communication Information Insights

Presenter
Presentation Notes
Image from Sakai America (of 



Benefits To Be Realized
Office building Highway Power plant

Impact on life cycle 
cost (%)

• Design and engineering

• Construction

• Operations

Impact on construction 
time (%)

-15%

±0%

-12%

-18%

-30%

-16%

±0%

-19%

-10%

-23%

-12%

-5%

-14%

-10%

-15%

Source: IHS; The Boston Consulting Group

Presenter
Presentation Notes
Many infrastructure projects—such as transportation and energy distribution facilities—will realize a 15% to 25% reduction in E&C costs. This BCG Case Study shows how performance is enhanced by digitalization, specifically through the application of BIM throughout the life cycle, automated and autonomous construction equipment, and condition monitoring.Design and Engineering. The efficiency gains achieved by BIM technology in this phase are largely offset by the associated costs—of enhanced clash detection and constructability and of optimizing design for traffic, signage, noise, lighting, and drainage.Construction. In the highly repetitive workflows of the construction phase, there is huge potential in leveraging state-of-the-art automated and connected machinery, such as excavators, bulldozers, and compactors. Such machines—linked to the 3-D model, a fleet-management system, and optimized routing software—perform tasks faster, more accurately, and with minimal supervision. Frontloaded design streamlines the construction process by reducing the need for corrrective changes and rework on-site. Overall, construction time is reduced by 23%—from 42 months to 32, in our example—while construction costs (35% of which are attributable to materials) go down by 19%.Operations. The potential cost reduction here is 10%. This is mainly due to the optimized design of the highway and to the wireless condition monitoring of roads, bridges, and tunnels, which reduces the need for manual inspections and enables predictive maintenance.



Benefits To Be Realized
Highway

Impact on life cycle 
cost (%)

• Design and engineering

• Construction

• Operations

Impact on construction 
time (%)

-16%

±0%

-19%

-23%

Source: CBO – Public Spending on Infrastructure March 2015 (Highway/Transit/Ferry)

$24.1 Billion Annually

-10%
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Presentation Notes
278B on Infrastructure in totalMany infrastructure projects—such as transportation and energy distribution facilities—will realize a 15% to 25% reduction in E&C costs. This BCG Case Study shows how performance is enhanced by digitalization, specifically through the application of BIM throughout the life cycle, automated and autonomous construction equipment, and condition monitoring.Design and Engineering. The efficiency gains achieved by BIM technology in this phase are largely offset by the associated costs—of enhanced clash detection and constructability and of optimizing design for traffic, signage, noise, lighting, and drainage.Construction. In the highly repetitive workflows of the construction phase, there is huge potential in leveraging state-of-the-art automated and connected machinery, such as excavators, bulldozers, and compactors. Such machines—linked to the 3-D model, a fleet-management system, and optimized routing software—perform tasks faster, more accurately, and with minimal supervision. Frontloaded design streamlines the construction process by reducing the need for corrrective changes and rework on-site. Overall, construction time is reduced by 23%—from 42 months to 32, in our example—while construction costs (35% of which are attributable to materials) go down by 19%.Operations. The potential cost reduction here is 10%. This is mainly due to the optimized design of the highway and to the wireless condition monitoring of roads, bridges, and tunnels, which reduces the need for manual inspections and enables predictive maintenance.



Innovation Requires Change

Most companies find the biggest innovation challenge is executing change to their people and processes.



Why Is Change Difficult?
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Source: John Kotter International

Expectations vs. Reality 

Presenter
Presentation Notes
Beth  Key pointsIt’s not enough to deliver great technology - you have to help people to be great with that technology.Enterprise technology is not the same as consumer technology; the majority of users don’t choose itIntroducing a new technology will result in a dip in productivity before you see any gains.Many projects never recover from that and end up abandoning the implementationThere are many reasons for the dip, and it’s usually not the technology’s fault, though that is usually what gets blamed. What’s really happening is that we’re typically pretty good at selecting and implementing technology from the technical side - configuration, integration, etc. However, we tend to dramatically underestimate the level of effort needed on the people side. This effort isn’t needed  because technology is hard, but because adapting to something new is hard:new technology in a business context:bringing it to people who for the most part are quite good at their jobs. Now you’re asking them to do that job differently. Introduces a level of confusion or uncertaintyif that’s not addressed, you’re going to be facing an uphill battle getting people to adopt the new technology.The bigger the change you introduce, the more you need to help people adapt to that change.When that doesn’t happen, you end up with a failed implementation and a lot of wasted time and moneyThe good news is, what to do is not really a mystery, and it’s not even that hard. (It’s just not often done.)
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Managing Change: Shifting Focus of Activities

Presenter
Presentation Notes
Key points:There are known stages that people go through when they are asked to do something new. The goal is to help them from one stage to the next:Awareness	   Stakeholder has knowledge, but is unclear of scope, impact and rationale of change�                             Miss = ConfusionComprehension Stakeholder comprehends nature, scope and intent of change�                             Miss = Negative PerceptionAcceptance	   Stakeholder welcomes the change and articulates commitment to the goals of the change                             Miss = Decision not to ImplementCommitment	   Stakeholder articulates the change as an accepted norm                             Miss = Initiative abortedCommunication, training and support are key tools for helping people through that change The work starts well before go live with thoughtful planning for how best to use each of these tools.Communication should begin in advance - training should not be the first time someone here’s about the tool, and a go live announcement even less.Speaking of go live, that’s the real beginning of the project, not the end. “Launch and hope” is not a deployment strategy. Helping people realize success with the tool can only happen once it is live, so it’s important to plan for how you’ll get people to actually use the tool successfully
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7 Critical Success Factors

1.  Vision, value, and success metrics

2.  Strong sponsorship (HQ and region-level)

3.  Energy level

4.  Thoughtful deployment 
(planning, communication, training, and support)   

5.  Peer ambassadors 

6.  Feedback and responsiveness 

7.  Continuous improvement

Presenter
Presentation Notes
Often with enterprise systems, getting it right can take time. Outputs, integrations and workflows are often unique to an organization, so adapting and aligning the technology may be an iterative process.Vision : Describe what the end state looks like and why it matters to the organization, to a project, and to the user. Being realistic about what’s possible (or not possible) and how we’ll get there makes it easier for people to get on board. Convince the actual users why this choice and investment is the right one.Roadmap: Define what the journey to that end state looks like, the expected stops along the way (phases and releases) and the benefits of each stage.HeadLightIntegrationsAdditional eConstruction technoclogiesPossibilities: Set the expectation that nothing is set in stone. Vision, timing and priorities are important but you should also be clear that these may change. The amazing thing about cloud-based systems is that new things are possible all the time. What we know is possible now may become even more expansive as we adapt the system to meet needs across our client base. That’s the true ROI of the cloud: you benefit from learnings and best practices from other organizations that end up codified in our system.Vision should be bold and inspiring (e.g., tieing to safety). Everything you implement should be driving towards this goal. Need to connect to each stakeholder...what’s the impact to each of them. Need to say what they will get and won’t get - realistic. Not make it too board. Tell a story here. Comes down to two things: time (productivity) and information (better quality of info, access to information).Need the right players (and not too many people - aurigo example) - can be very infectious Training - can’t train them too early, stakeholder map to determine who should we communicate to and whenPeer support - sponsorship is top down while peer support gives more credibility - spy to tell you what’s really going on in the field. Address resistance (e.g., office hours) Feedback - how often do we ask someone how it’s working?



Become a Technology Evangelist
Pragmatist

• Drive your workflows to digital at point of collection
• Identify business impact and choose open platforms
• Partner with technology providers that understand change 
management



CHALLENGE THE STATUS QUO

George White george@paviasystems.com


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Managing Risk Through Asset Life�(Time, Quality, Cost)
	Slide Number 9
	Slide Number 10
	Core Enabling Technologies
	Opportunities Enabled By Digital
	Collect Data Once, Use Many Times
	A mobile first, purpose-built platform to reduce project delivery risk.�
	Slide Number 15
	Simplify Data Collection
	Automate Reporting and Enhance Workflows
	Improve Project Understanding
	Collaboratively Track and Manage Issues
	Discover Trends and Identify Potential Issues
	Improve Project Intelligence
	And turn into Asset Intelligence
	Information Enabled By Digital
	Slide Number 25
	Slide Number 26
	Innovation Requires Change
	Why Is Change Difficult?
	Slide Number 29
	Slide Number 30
	7 Critical Success Factors
	Become a Technology Evangelist Pragmatist
	Slide Number 33

