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What is Smart Infrastructure?

“Infrastructure that conveys information
about its manufacture, construction,
depreciation and use to its stakeholders.”

idencia
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ldencia’s
Vision for Smart Infrastructure

“Smart
infrastructure will
redefine the utility
of physical
infrastructure and
eliminate billions
of dollars from the
cost of
manufacture,
construction and
maintenance.”
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Manufacture & Construction
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Problem
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Source: Reinventing Construction: A Route to Higher

Productivity; McKinsey Global Institute; Feb 2017.
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Need

Reshape regulation

Action in seven areas
can hoost sector
productivity by

AL 50-60%

5-10x productivity boost

possible for some parts of the industry by moving
to a manufacturing-style production system

Rewire contracts
Rethink design
Improve procurement and supply chain|

Improve onsite execution
Infuse technology and innovation

0000000

Reskill workers

@ b . Source: Reinventing Construction: A Route to Higher
IdenCICI Productivity; McKinsey Global Institute; Feb 2017.
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Opportunity

The productivity opportunity
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Construction matters for the world economy
... but has a long record of poor productivity
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Construction-related spending ...but the sector’s annual productivity
accounts for growth has only increased
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O of the world’s GDP 0 overthe past 20 years
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@ . e Source: Reinventing Construction: A Route to Higher
IdenCICI Productivity; McKinsey Global Institute; Feb 2017.
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Solutions

External Regulation
forces

Collaboration
and contracting

Industry .

dynamics Design and
engineering
Procurement
and supply-chain
management

On-site

Firm-level execution

operational

factors Technology

Capability
building

0E00080

Potential global productivity improvement from
implementation of best practices’

Impact on productivity (% )2 %

Enabler

8-9 6-7
Smart
Infrastructure for-'°

“— Manufacture &

Construction
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Source: Reinventing Construction: A Route to Higher

idencia

Productivity; McKinsey Global Institute; Feb 2017.

Cost savings
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Solutions

IMPROVE PROCUREMENT AND SUPPLY-CHAIN MANAGEMENT

Use standard procurement tools and levers seen in other sectors
Invest in a central procurement organization
Leverage clean sheeting to improve supplier and subcontractor management

IMPROVE ON-SITE EXECUTION IN FOUR KEY WAYS

Introduce rigorous integrated planning
Implement collaborative performance management
Mobilize projects effectively

Collaborate to reduce waste and variability

INFUSE DIGITAL TECHNOLOGY, NEW MATERIALS, AND ADVANCED AUTOMATION

Invest in a chief digital/tech/innovation office and team
Make 3D BIM universal
Introduce drones and unmanned aerial vehicles for scanning, monitoring, and mapping

Use digital collaboration and mobility tools on portable devices

Source: Reinventing Construction: A Route to Higher
Productivity; McKinsey Global Institute; Feb 2017.

l @ idencia

Smart
Infrastructure

» Web-hosted
product
information
platform using RFID

» Web-hosted supply
chain integration

> As-Built
information — BIM
integration

10
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Procurement & Supply Chain

“ : . Smart
Too often, there is no tracking of
: : Infrastructure
inventory and no system that organizes
where materials should go, which have e Web-hosted
been used, and how soon they are likely product
to be out of stock...” information
platform using RFID

Source: Reinventing Construction: A Route to Higher
Productivity; McKinsey Global Institute; Feb 2017.

|dencia Service

Embed & scan tag Q Record data $ Records are sync’d to Management Portal

k @ idencia
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On-Site Execution

Smart

“Managing a supply chain well and
sINg PRy Infrastructure

thereby reducing costs, reducing inventory
rotation days, and performing to schedule | . web-hosted supply
requires an integrated approach.” chain integration.

Source: Reinventing Construction: A Route to Higher
Productivity; McKinsey Global Institute; Feb 2017.

PROCORE

M) ManufactOn

@ idencia
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Digital Technology

“Nearly two thirds [of BIM users] believe
that they are seeing a positive ROl from
their use of BIM, with about half of those
reporting an ROl of 25% or more.”

Source: The Business Value of BIM for Infrastructure
2017; Dodge Data & Analytics; 2017

-

Smart
Infrastructure

 As-Built
information — BIM
integration

AUTODESK

A\ eimble

k@ idencia
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Asset Management



http://www.idencia.com/

roblem

?‘ : c.‘
é{" i INFRASTRUCTURE America’s Grade: [}

1. US infrastructure
requires $4.6
Trillion of
investment by
2025

REPORTCARD

2. Operating
budgets for state
departments of
transportation

are shrinking.

Source: 2017 Infrastructure Report Card;
American Society of Civil Engineers; March 2017
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Need

Imbroved »» We've only been paying 1/2 WHAT POOR INFRASTRUCTURE MEANS TO YOU
P T of America's infrastructure e o e A
p ro d u Ct IV I ty I n bl ” IeaVi ﬁg an iﬂVESTmEﬂT water distribution make utilities unreliable.
t fuﬂding gap that hurts the » Problems like these translate into higher costs
m a n a e m e n . for businesses to manufacture and distribute
g US ECDﬂﬂmy, h I..ISI ﬂESSES, goods and provide services. 3 These higher costs,
Of re q u i re d workers and families. in turn, get passed along to workers and families.
infrastructure

COSTTOU.S. GDP LOST BUSINESS SALES LOST JOBS COST TO FAMILIES

investments. =
TRILLION BY 2025 TRILLION BY 2025 MILLION JOBS IN 2025 PER YEAR

Source: Failure to Act: Closing the Infrastructure
Investment Gap for America’s Economic Future;
American Society of Civil Engineers; March 2017

idencia



http://www.idencia.com/
http://www.infrastructurereportcard.org/the-impact/failure-to-act-report/

Provide
DOTs with a
solution for
managing
more assets
with fewer
resources.

k@ idencia

Opportunity

Oris it a set of standards and technologies
that will transform your business

RFiD
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MNews Staries

North Carolina Transportation Dept. BGSt-inéflaSS

Editor's Notes Tracks Precast Concrete and Samples
Expert Views The agency’s suppliers and inspectors are using UHF RFID tags, as well as handheld PVOA201
Get Started readers and a cloud-based server, to identify when construction materials are made ) .
: and then inspected. Fully Differential
Free Case Studies ) Unity-Gain Bandwidth: 165 MHz
Blogs By Claire Swedberg Power Gonsumption: 3.5mW @ +3V

Ask the Experts Tags: Construction, Supply Chain, Transportation Noise: 3. 5nV/ Hz

Marketing Bl
e T Nl =R Tl oo [CEee
P [ 1| ¥Tweet 7 [EHGoogle +1 | 11| |[E share | 2 ParkerVision

PREMIUM

CONTENT QOct 24, 2014—The North Carolina Department of Transportation (NCDOT) is driving a
deployment of radio frequency identification technology that is enabling its own
labaratory testing of samples from job sites, as well as inspections of precast concrete

Case Studies

How-to Guides materials at the sites of suppliers, to be captured and then managed electronically. That

Best Practices solution, provided by International Coding Technologies (ICT), enables the agency to 4 3 - Its Waste Problem
¥ Cosmari, a waste collecting

M| and disposal consortium,

= deployed an RFID solution

Feature Stories better manage where materials used in an infrastructure construction project originated,
which inspections were administered and the results of the inspections. To date, two

Magazine Archive
RFID RFPs

suppliers have signed up to use the technology and share data related to RFID reads of

their tagged precast concrete materials: Cherry Precast and Concrete Pipe & Precast. They
stand to gain visibility into their own inventory-management and inspection processes as
well ¢ TUDIES »

“...the [DOT] expects to achieve $1.2 million in savings
within the first year, based on a reduction in labor, vehicle

and fuel costs...” Source: North Carolina Transportation Dept.
Tracks Precast Concrete and Samples; RFID Journal; Oct 24, 2014.
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Solution

Replace
manual data
entry with the
ldencia
electronic
information
platform.

k% idencia

How Electronic Tracking Works

System transmits electronic records to your account on-line from
information input using scanners and hand-held tablets in the field.

Precast or Pour-in-
Place

Tag inserted in form
before pour; scanned
to upload panel serial
number into system.

f’? idencia

All information is

retained in cloud master
file for each concrete

sample.

Manufacturer,
contractor and DOT all
use the same system.

DOT inspectors upload concrete

test results at time of pour.

3
DOT inspectors upload
cylinder break
infermation at
scheduled intervals.
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Part 3

ldencia’s Role In Smart Infrastructure

™1 Idencia Precast Show pre X | FIl International Coding Tec X Blog | HubSpot

&« C | & Secure | https;//prodemo.idencia.net/Reparts/\/

22 Apps € Idencia M1 Embeddable Meerks
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Welcome, Jeff Pollock
Administrator

% ltems

% Item Groups
& Jobs

[ui Reports

of Setup

& Users

& Integration
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Casting QC Report
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Concrete Test Results

Cylinder Breaks

Air Content

9

7 Day Break Results

28 Day Break Results

Slump

9

Cylinder ID

Break Date

Break Stress

Average
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Break Date

Break Stress
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Concrete Temperature
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ldencia Currently

ldencia Solution: Web-hosted Product Records

Embed & scan tag ‘ Record data ‘ Records are sync’d to web hosted account

i |leyjaps
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ldencia Next Bring Infrastructure On-line

Embed sensors in Build Smart
Manufacturing Bridges

y D
Elements - : .
Bridge On-line
Infrastructure / Bridges communicate to
Network asset manager through

Idencia

¥ idencia
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(Idencia Currently)

ldentity

Information

[

RFID Tags |

Dynamic

Information

Mfg History
QC Info
Group Status
Job Record
Location
Maintenance
Records

Sensors

idencia

Wear
Temperature
Traffic Counts
Hazards
Seismic Reads
Maintenance
Recommend-
ations

dencia Future Evolve into Interactive Network

Network

Operation

Interface |

Best Practices
Traffic Routing
Hazard Mgt.
Traveler Input
Resource
Sharing

JIT Resources
APIs
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ldencia Smart Infrastructure
Infrastructure Becomes a Network Platform

Manufacturers True potential of the
embed identifiers platform is realized
and sensors to by the services
create network provided on it by
frame. developers.

Each bridge, tunnel,
sewer pipe, etc.
becomes a node on
the network.

idencia
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SMART RETAIL y

ldencia Smart Infrastructure
Produces Efficiencies For Asset Managers

0
) N
T T Y 4
"
3 1
il S %
i

) SMART INDUSTRY

INTERNET OF THINGS

T—

Eliminates cost of
paper records

Enables asset search
efficiencies

Enhances safety with
advanced warnings
from sensor reports

Enables networked
communication for
better public service
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Smart Infrastructure Opportunity
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arket $9.5T (2014) growing at 3.6% per annum

Construction matters: Construction-related spending accounts for 13 percent of global GDP

$ trillion
Global GDP Construction indust ;
onstruction industry spending
3.69
.6% p.a. 134 13.9 140
12.9 :
119 124
10.9 114 114 -
10.0 10.5
$64.5 $95
N . y I I I I
2014 18 19 20 21 22 23 24 2025

SOURCE: World Bank; IHS; ISSA; McKinsey Global Institute analysis

Source: Reinventing Construction: A Route to Higher
Productivity; McKinsey Global Institute; Feb 2017.

idencia
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arket S5.6T market needs more productivity

Construction-related
spending

Owner expenses and
capital equipment
installed in structures

Construction sector
revenue

$5.6T market available for
productivity improvement
with Smart Infrastructure
products and services.

Construction materials
and other inputs

Construction gross
value added

1 Estimated based on 2009 WIOD valles:
global GDP database.
NOTE: Numbers may not sum due to rounding.

#ed to 2015 using a 3.7 percent compound annual growth rate and adjusted for coverage of investment and

SOURCE: World Bank; IHS; ITF; GWI; McKinsey Global Institute analysis

To generate this amount of business, in 2014 the construction sector sourced $3.9 trillion

Source: Reinventing Construction: A Route to Higher
Productivity; McKinsey Global Institute; Feb 2017.

idencia
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‘Living
Bridge’
created by
University
of NH
researchers
and NH
DOT.

N% idencia

A Peak Into The Future

Lighting System ,\
powered by turbine @)

Tidal Turbine
System
SHET K that powers
Sensors on bridge Seran N 37 Lf_'" sensors and
and turbine Al other bridge
structures : systems

Click Image for Video
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Conclusion

“Smart
Infrastructure
is essential to
fulfilling the
construction &
maintenance
needs facing
the US and the
world over the
next 10 years.”

k @idencia

5.

S4.6T infrastructure required in US by
2025

Construction: $9.5T of global GDP
Construction least productive industry

Productivity gains require technology
a) Supply chain integration
b) Universal technology adoption

State DOTs need to do more with less

S5.6T global productivity opportunity
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Would you like to see how your business can
participate in Smart Infrastructure?

Download
Idencia Primer

Yes, | would like to:
An Introduction to 000

Schedule an

ldencia
Consultation

Please click on either to learn how
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