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We believe that the Internet of Things (IoT) next industrial revolution provides a vital path forward. Just as 
steam power and electricity were the catalyst for new capabilities at the height of the Industrial Revolution a 
hundred years ago, today’s emerging technology creates new capabilities that unlock massive potential in surface 
transportation. IoT technology involves smaller and faster chips that send and receive data over robust networks, 
creating massive amounts of information that are easy and cheap to store, analyze and deploy. If applied wisely, 
IoT can create a source of information and intelligence that enables transportation networks to be safer while 
providing for even greater mobility. 

T   he Opportunity of IoT
An effective and efficient transportation network is fundamental to a vibrant society and critical to every 
sector of our nation’s $20 trillion economy. If you consider your organization to be among the state and 

local departments of transportation, traffic operations centers, and regional transportation councils throughout 
the United States, you already know this. These organizations manage the four million miles of roadway in the 
surface transportation systems that keep our economy pumping. Our complex network of roads and bridges carry 
America’s goods and travelers over three trillion miles each year. Despite the vital importance of roads, bridges, and 

critical transportation infrastructure, for too long the 
lack of adequate funding has led to billions of dollars in 
unmet needs. Crumbling transportation infrastructure 
now affects our nation’s ability to compete in the 21st 
century and it makes these networks harder to manage. 
As we experience every day, a slight anomaly in our 
roadways can lead to unbearable congestion that results 
in untold lost productivity and wasted resources. This 
growing national crisis requires an immediate solution.

IoT can solve congestion through digitizing surface transportation networks and operations. The real-time data 
and predictive analytics can offer every participant using the transportation system the information they need 
to achieve each of their objectives. Based on an ability 
to disseminate information about real-time conditions, 
travelers can select the right routes, law enforcement and 
first responders can detect and respond to traffic incidents 
more quickly, traffic operations centers can identify 
roadway issues and reroute traffic more effectively and 
efficiently, and truckers can select faster routes and better 
times to navigate through a region, to illustrate but a few 
examples.

Just as steam power and electricity were 
the catalyst for new capabilities at 

the height of the Industrial Revolution 
a hundred years ago, today’s emerging 
technology creates new capabilities 
that unlock massive potential in surface 

transportation.

U   nlocking the Value of IoT Requires the Right Approach for Your Organization
While IoT technologies represent an unprecedented opportunity for surface transportation-related 
organizations to revolutionize the networks they help manage, they must be prepared to do so. The initial 

challenge is the need to understand the right approach and to know where to start. 

The immense complexity of any IoT solution can prove insurmountable to those who feel ready to unlock the 
power of IoT but lack a practical pathway for how to do so. Elaborate reports extolling the virtues of “Smart 
Cities” or “Smart Transportation” have proven long on hype and short on meaningful progress. 
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S   tep One: ASSESS

As a traffic operations center, our client provided traffic information and vital coordination services to those 
using the regional transportation network but didn’t own or manage any equipment or physical assets, so we 
immediately understood that they needed more than a list of technologies or tools to adopt. Managing a regional 
transportation network is about monitoring traffic conditions that change minute-to-minute. 

ASSESS, is the first step in our approach. We begin each engagement with in-depth look at a client’s 
services, technology infrastructure and operations -- and, in particular, how they use data and information. 

This gives us a complete and accurate understanding of a client’s current state and future needs. For example, in 
this phase of the process, we determine whether a client’s current information and communication technology 
infrastructure can support current services and operations, or potential futures ones, and what enhancements would 
be required. The ASSESS phase is critical because it reveals the insights that illuminate how an organization can 
best utilize IoT to achieve their most important objectives. For our client, the ASSESS process informed the 
custom-tailored recommendations we ultimately developed. 

Cutting-edge IoT solutions can only 
be effective and cost-efficient if 

approached through clear, modest, tangible 
objectives whose measurable success 
then paves the way for ongoing progress. 
Revolutions must happen step by step. IoT 
is not a one-size-fits all solution, and every 
organization features different operational 

needs and different goals.

Our client is a leading, international transportation 
authority providing traffic management and coordination 
services in a major metropolitan region in the US and 
Canada. They wanted to unlock the potential of emerging 
technologies on the mobility and economy of a region 
with 1.7 million residents and 30 million annual visitors, 
and a coverage area spanning nearly 6,000 square miles 
that included international bridge crossings, municipal 
bus services, a light rail system, international airports and 
several thousand miles of provincial, federal, state, county 
highways and local roads. They understood IoT could be 
part of the solution so they engaged GDG to update their 
Strategic Plan. Eager to exploit emerging IoT technology in transportation, they asked us to define the ideal future 
state and identify the enhancements in technology, staff, capabilities, and organization required to achieve it.

Such lofty discussion serves as a catalyst to motivate people but provides little meaningful instruction for how to 
fulfill the vision. Further, IoT is more than a list of technologies to be deployed. Successful deployment requires a 
deeper integration into the core operations of an organization which must learn to productively use the data and 
information that IoT produces. Traditional consulting approaches that merely catalogue or define the available 
tools, or feasibility studies that outline potential technology deployments, have proven to be inadequate in 
harnessing the dynamic nature of IoT in any meaningful way.

Cutting-edge IoT solutions can only be effective and cost-efficient if approached through clear, modest, tangible 
objectives whose measurable success then paves the way for ongoing progress. Revolutions must happen step 
by step. IoT is not a one-size-fits all solution, and every organization features different operational needs and 
different goals. The right approach must be customized to your organization. That’s why our services follow a 
simple but powerful approach of ASSESS, PLAN, DEPLOY™, that can be applied to any organization, 
regardless of its degree of technological sophistication or prior experience with IoT. As each of these three steps 
demonstrate through the lens of a recent client engagement, the ASSESS, PLAN, DEPLOY approach ensures 
your organization is fully prepared to unlock the untapped potential of IoT. 

Three Steps to Unleash the IoT Revolution in Transportation Networks GDG IoT White Paper Series 18.01

© GDG IoT, LLC 2018 All Rights Reserved Page 3



Effective management of that system means responding accordingly through relevant operations and through 
communications with those using the transportation network. Whether dealing with routine rush-hour congestions, 
navigating traffic around road construction projects, or detecting and managing traffic incidents, it requires having 
complete and accurate information at the right time, made available to the right people, to be able to take the 
right steps that lead to desired results. In short, what our client needed, in order to revolutionize transportation, 
was a better way to collect data and turn that data into actionable information to support effective management.

With this insight, our clients now saw that the opportunity 
was about how IoT could help them manage data and turn it 
into actionable intelligence -- which we call Data Resources™ 
-- and to then get the Data Resources into the hands of those 
who need it in real-time. For our assessment, they understood 
that they needed to enhance the infrastructure required to 
collect the right data, and they needed to identify the right 
metrics so they could use that data with purpose. They also 
needed a better communication processes to disseminate the 
Data Resources. This would drive action that would unlock 
dramatic improvements in the transportation network they 
managed. We call this Dynamic Information Strategy™, which simply means enabling the Data Resources that 
support effective management. 

For the PLAN phase, after detailing our client’s current 
state which outlined their precise needs, we defined the ideal 
future state and rigorously detailed a comprehensive roadmap 
of the steps to achieve it. For example, from the assessment 
phase, we were able to define our client’s precise technology 
infrastructure requirements and the upgrades in hardware 
and staff capabilities required to support it. This gave the 
organization a clear sense of the financial resources they would 

need to procure the corresponding technology. It also gave them a clear sense of what they would get, in terms of 
both hardware and benefits, in return for their investment.

The crucial aspect of the PLAN step is about successfully identifying what parts of their operations could be 
automated or integrated through IoT technology to support the collection, interpretation and dissemination of 
high-value data. 

S   tep Two: PLAN
The second step, PLAN, involves a careful analysis of our findings from our assessment to develop 
actionable recommendations that fulfill both the broader goals and specific project objectives our clients 

defined. The PLAN provides our clients with a clear understanding of the concrete outcomes they can expect 
from a recommended plan of action and a detailed accounting of the resources required to achieve it. This gives an 
organization a means to weigh costs and benefits and a solid basis on which to move forward with confidence. This 
step comprises the critical bridge to action between strategy and implementation that most organizations lack and 
which other consulting engagements focusing on strategy or implementation fail to provide. 

I  oT creates a system of information 
management that greatly streamlines 

an organization’s operations, upgrades 
its infrastructure, and improves its 
ability to manage the transportation 

network more effectively.
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It is also about being careful to not over-engineer a solution, so we built our recommendations around our client’s 
existing legacy systems already in operation to maximize their value while minimizing new investments required. 
We then prioritized and focused the roadmap on and how our clients could support the high-value operations that 
matter most to the organization and the stakeholders they serve.

For example, we knew that our client organization 
needed to have a single, comprehensive advanced traffic 
management solution (ATMS). Hence, the roadmap 
we delivered prioritized how to integrate and automate 
incident management detection and response activities, 
center-to-center (C2C) communication, traveler 
information, weather sensor data and forecasts, and 
other key traffic management operations into a single, 
comprehensive ATMS platform. Through our technology-
agnostic approach, we identified an open-source solution 
that would serve the needs of our client. Further, we also 
understood that enhanced efforts to collect data would 

have little impact without the corresponding ability to interpret and use the data with purpose. Hence, we designed 
a Performance Measurement and analytics system to support outcome-based management processes that aligned 
with our client’s strategic objectives and with the federal MAP-21 provisions they were required to meet.

S   tep Three: DEPLOY

Regarding implementation, following the same approach that we take in the prior two steps, each of our deployments 
are always based on the individual needs of the project and organization and are customized accordingly. We work 
closely with our clients and stakeholders in all facets of the deployment phase to ensure the integrity of the systems 
while they’re being built. We devote our attention to effective project management to ensure the deployment is 
completed in full.

Our agile methodology closely adheres to industry best practices for systems engineering and includes rigorous 
quality control, testing in live and test-bed environments, and state-of-the-art cyber security to guarantee the 
efficacy of the systems we design and build. Through our technology-agnostic and independent approach, rather 
than resell a given hardware or software solution, we work with a number of technology vendors and choose the 
ones that best meets the needs of our client to expand our capabilities when needed. We also work with world-
class partners to expand our capabilities to meet the needs of our clients. Then we see implementation through 
to completion to ensure the full project vision has been met to the satisfaction of our clients. This often includes 
ongoing support and maintenance.

The final step,  DEPLOY,  focused on implementing the roadmap that brings IoT to fruition. The 
deployment phase is crucial because this is when the potential for desired progress transforms from an idea 

captured in an organization’s vision into a concrete and measurable form. There are three notable success metrics 
in the deployment phase that we take ownership and responsibility to deliver. These are: the complete delivery 
of the project itself in the form of the technology being implemented within an organization’s operations, and 
on-time and on-budget; achieving all the desired outcomes and positive impact, as originally envisioned; and, the 
unlocking of IoT’s full potential for an organization when the whole becomes greater than the sum of the parts.
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In terms of the objectives and desired impact of IoT, our deployment of IoT seeks to create a system of information 
management that greatly streamlines the organization’s operations, upgrades their infrastructure, and improves their 
ability to manage the transportation network more effectively. For example, this will result in more effective traffic 
and congestion management, improved safety, reduced wait times at borders, more effective corridor management, 
and more efficient travel as well as greater collaboration with stakeholders in the transportation network. All 
of their operations will be tied to specific performance metrics and benchmarks, supported by data-driven key 
performance indicators, to enable performance-based management and continuous improvement. They have 
unleashed the IoT revolution within their transportation network, and this will have a profound corresponding 
impact on the economy and mobility in that region.

What makes GDG stand out from the crowd is our point of view that the real value of IoT only begins to reveal 
itself after the IoT technology goes live. Deployment phase of a project is not the end, it is just the beginning. 
Deployed IoT technology represents infrastructure that 
will yield insights and operational support well beyond 
its initial narrow function, rendering its potential return 
on investment nearly limitless. This supports an ongoing 
process to continuously derive more value from what IoT 
can deliver for an organization over time.

Dynamic systems offer critical clues within the data they 
produce that, if mined and discovered, can be used to 
further hone the operational performance of that system. 
An IoT deployment is no different. Beyond using data 
to test immediate efficacy and measure performance, if 
explored and analyzed, data can reveal the corresponding 
effects that the new tools and instruments introduced 
into the organization are having on other elements 
already operating within the system and thus changing the very nature of the broader system. This is a powerful 
opportunity to recalibrate the entire system to achieve even greater performance.

For example, in a transportation network, video cameras on a highway that provide real-time intelligence about 
situational traffic and weather conditions yield data that with computer vision and other intelligent applications of 
video data, can reveal a holistic picture of mobility within the entire system. In turn, this overall picture forms the 
basis for a highly effective overall traffic and congestion management system driven by real, data-driven outcomes. 
This example illustrates how all data, useful for a narrow purpose in a defined role, also presents untapped potential 
waiting to be discovered. Just as gasoline was once considered a wasteful by-product of refining kerosene from 
crude oil, the terabytes of incidental data that can be produced by the deployment of IoT into the transportation 
network should be considered potentially just as valuable. The rapid adoption of gas-powered internal combustion 
engines made gasoline the most important commodity of the 20th Century. Emerging technologies such as 
artificial intelligence, in the hands of the right stewards, are already turning data into the most valuable commodity 
of the 21st Century.

One wonders what untold treasure a new function might reveal from all that potential data in our transportation 
networks. There’s only one way to find out, and that’s to start. Let the revolution begin!
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