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how can we achieve
a smarter transportation
system?

Greater Nashville’s First Smart Mobility Assessment
To guide how the region’s mobility infrastructure, programs, and policies may evolve to embrace smart systems and
technology, this regional vision has been developed based on the input of leaders, planners, employers, operators, and
technologists in government, private business, and non-profit institutions across Greater Nashville. Empowered with
assessments of existing smart mobility assets, summaries of identified mobility needs, and an understanding of what
emerging technologies can provide, these partners have collaborated to establish a clear vision for the integration of
existing and future technologies into the transportation system.
The Assessment was conducted in three sequential phases. First, a “State of the Practice” inventory of regional smart
mobility infrastructure, programs, and plans identified what the region provides today and where it stands next to national
peers. This was followed by a “Design Spark” workshop conducted with many of the region’s stakeholders and intended to
identify all existing smart mobility technologies and discuss solutions to address common needs and opportunities that
new technologies can address. The final phase developed a “Regional Vision” and action plan for enabling that vision,
including a tool to evaluate and rank smart mobility initiatives against the region’s needs as they evolve over time.
Overall, the Smart Mobility Assessment identified many challenges that smart mobility can help to overcome and several
opportunities that we can pursue as a region.
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GETTING SMARTER IS BECOMING
URGENT
In a rapidly growing region seeking to retain good jobs and
provide new economic opportunities for its residents,
Greater Nashville is facing multiple challenges that drive
GNRC and its partners to implement solutions quickly.
Source: Timesfreepress

Congestion on I-24

Source: Stantec

REGIONAL CONGESTION IS GROWING
According to the latest long-range planning forecast model
from GNRC, congestion is expected to more than double by
2045. Compared to 2017, 2045 will see 19 million more
vehicle miles traveled, 952 more miles of congested
roadway (a 15% increase), over 4,200 lane miles of
congested roadway, and 1.2 million more vehicle hours
traveled. Longer commutes means less productivity,
greater personal financial burden, and degraded quality of
life. Without smart tools to more effectively manage our
road system, growth in congestion will harm our region.

WE CANNOT BUILD OUR WAY OUT

Widened roadways attract traffic

Source: sltrib.com

5400 South in Salt Lake City can flex its lanes to add
capacity when needed

Few of Greater Nashville’s congested places have the ability
to widen roads and add capacity without great expense or
acquisition of private properties. Even where road capacity
can be added, experience proves that congestion will soon
return as travelers are drawn to the new lanes. In recent
examples of multi-million-dollar highway widening projects
like I-405 in Los Angeles or I-75 in Atlanta, worse
congestion returned in less than one year. Technology
solutions like lane metering, signal coordination, and
adaptive signals are proven to improve efficiency of
roadways, allowing more capacity. Emerging smart mobility
solutions can offer much more, including smart vehicle
lanes, automated shuttles, transit priority, and robotic
overnight freight delivery.

REVOLUTIONARY TECHNOLOGIES ARE
ALREADY PROVIDING NEW OPTIONS

Source: The Atlantic

Electric scooters
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With the introduction of rideshare services from Uber and
Lyft, Greater Nashville embarked on the Smart Mobility
revolution. Almost overnight, access to downtown, the
airport, Vanderbilt, and nearly every congested destination
in the region was possible without the hassle of finding
parking, and ridesharing has since exploded. Coupled with
a bike share system, e-scooters, and new forms of
“micro-mobility,” Greater Nashville is already a leading
adopter of emerging transportation technologies.
Unfortunately, these services are not provided equitably,
with large portions of the region underserved or incapable
of buying access. A smarter approach is needed that
strives for universal access across all regional populations
and geographies in order to truly reap the time-saving and
efficiency potential of these shared mobility technologies.

Solutions in Need of
Regional Guidance
Emerging transportation technologies have been coming to
Greater Nashville for years. Since before the first Uber or
Lyft, governments across the region had begun using traffic
cameras, wireless communications, vehicle detection, and
other nascent technologies to improve traffic flow and
safety. These technologies have proliferated and taken the
region in a variety of new directions within the last five
years, whether they be to catch up with the rise of
ridesharing or to retrofit streets for micro-mobility.
Little guidance exists for managing and supporting the
evolution of smart mobility. The State has an Intelligent
Transportation Systems architecture in place that guides
investment on State roads and infrastructure, and the
Regional ITS Architecture (see p.13) has been updated in
parallel to this effort. However, County and municipal
policies are still in their infancy. In Greater Nashville,
guidance should evolve from our vision to seek an
equitable, resilient, and economically prosperous
technology integration that addresses our region’s needs—
especially congestion and safety. However, technology
changes continue to outpace the development of smart
policy, regulation, and investment.

CORRIDOR OPERATIONS
Thanks to the regional ITS architecture and forward-looking
projects like TNDOT's I-24 "smart" corridor (for more
information, see p.34), Greater Nashville's highway system
will become safer and more efficient. Roadside
technologies will monitor incidents, identify delays, and
communicate when slower speeds or diversions are
needed.
However, an entire network of parallel corridors is
necessary to realize the full potential of roadside
technologies. Highways, regional arterials, and even local
collectors can all play a role in dynamically managing
traffic, avoiding incidents, and speeding transit if clearly
interconnected technologies can work better as one.

Source: WKRN.com

I-24 can do more if it was coordinated with parallel corridors
for cars and transit

Source: GNRC

New "smart" equipment (left) is replacing traditional traffic
controllers (right) but jurisdictional incompatibilities remain
New "smart" equipment (left) is replacing traditional traffic
controllers (right) but jurisdictional incompatibilities remain

Source: web

Traffic cameras are now common, but few automated
features exist without humans watching constantly

Traveler Information
The easiest way to manage congestion and avoid hazards
is to know about them in advance. Traffic reporting only
addresses some of the worst hot spots and only as fast as
the news cycle allows. Over time, many traffic cameras,
queue detectors, and in-motion sensors have been installed
on our region’s roadways to help inform commuters though
electronic message boards and to dispatch emergency
responders more efficiently. The recent proliferation of

Source: web

Electronic signs could evolve to include alternative route
travel times times
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crowd-sourced smartphone applications linked to in-dash
navigation units has demonstrated the value of having
real-time traveler information available. Commuters now
report and respond to incidents and delays, while
cell-phone position reporting helps map slowdowns and
congestion.

Source: Waze

Travel apps can become less distracting if connected to
roadside infrastructure like cameras, signals and signs

Unintended consequences of these smart mobility
evolutions are many. Drivers distracted by in-car
information has become a common source of crashes,
which is only somewhat mitigated by hands-free interfaces
when drivers just want to look at a map. Nearly 3,000
people in the U.S. were killed by distracted driving in 2018
alone (17). Meanwhile, the routes many drivers take to
avoid delays can bring new cut-through traffic to
neighborhoods that did not experience it before, and
sometimes that traffic is not adhering to local speed limits,
threatening neighborhood safety. Additionally, many travel
information apps do not communicate with each other,
leading to difficulties changing routes and travel modes.
One of the greatest concerns about most traveler
information platforms is that they require access to a
smartphone, which excludes up to twenty percent of the
traveling public nationally.(18)

Rideshare Providers

Source: City of Ft. Lauderdale

Rideshare services could become like transit if more
shared rides were promoted

Source: Twitter user

If rideshare companies had more designated curb spaces,
blocked travel lanes could lessen
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Rideshare providers such as Uber and Lyft have rapidly
transformed travel habits in Greater Nashville. With
on-demand rides delivered through the convenience of a
smartphone and online account, residents, commuters,
visitors, and students alike are taking an ever-growing
number of trips via rideshare each year.
With expanding travel flexibility, ridesharing has brought
many challenges. High activity zones can see frequent
drop-off and pick-up conflicts with other cars, bike lanes,
people walking, and bus operations.
Data-driven curb management policies are needed to keep
popular destinations such as airports from becoming
overwhelmed with rideshare vehicles. Unregulated and
unenforced curbside and travel lane operations stretch
municipal capabilities, while the benefits of ridesharing
accrue disproportionately to those who can afford it. There
is great potential for these services to affordably expand
the reach of transit to underserved areas, but concerted
efforts are needed to ensure greater equity. In the long
term, ridesharing and automated ridesharing can
potentially reduce the need for private automobiles and
increase the number of people in every vehicle, helping
reduce congestion and emissions. Programs must evolve
to ensure reliable options exist for every trip before auto
ownership can decline.

Micro-Mobility Services
In downtowns and on campuses, the proliferation of shared
and electric bikes, scooters, and other micro-mobility
technologies is offering a new level of convenient, personal
transportation unheard of just a few years ago. Moving
beyond curiosity into daily mobility, these emerging
technologies have exploded in popularity and opened up
entirely new means to get around town without the hassle
of getting a ride or finding parking. Riding from dock to
dock or often directly from point to point, approximately
30% of e-scooter and e-bike riders use these options to
replace cars, reducing congestion in downtowns and high
activity zones. Micro-mobility options also lower emissions:
one kilowatt hour of energy can take an e-scooter 80x
farther than a gasoline-powered car.
The rapid proliferation of micro-mobility devices has had
notable downsides in urban areas where space for docked
and dock-less bikes and scooters to park and travel must
compete with cars and on-street parking, often resulting in
these devices riding or being left in undesirable locations
that impact those driving and walking. Trade-offs are
necessary but worthwhile, as micro-mobility riders require
less than half the road space of a car and a single parking
space can house ten e-bikes or twenty e-scooters. The City
of Nashville has already worked hard to develop strong
management policies for micro-mobility providers and
install new shared use lanes and dock locations. However,
competition with car parking and travel lanes remains,
leaving many riders exposed to moving traffic.
Furthermore, these forms of low-cost personal mobility
should open doors for underserved parts of the region, yet
services remain deployed mostly in areas with higherpaying customers, and access is limited to smartphone
holders, even though up to twenty percent of households in
the region may not have smartphones. (19)

Source: GNRC

Shared bikes are smart driving alternatives but more safe
biking routes are necessary

Source: Stantec

Flexible options like e-scooters can be better managed
with smart technologies

Source: trains.com

Micromobility can provide an important link to other mass transit options serving Middle Tennessee
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tools of smart mobility
Many smart mobility tools are already deployed in cities and regions throughout the world, including Middle Tennessee.
The following list represents smart mobility components that are either planned, under development, or currently deployed
in the Nashville region.

Source: Crossroads

The TMA Group's VanStar program uses dynamic technology
to match Middle Tennessee commuters

Ramp meters in Minnesota

right of way management
Managing our travel corridors
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Source: masstransitmag

traveler information + demand management
Instantly communicating travel options

traffic
cameras

Linked to Traffic
Operations Center for
adaptive signal control

dynamic
message signs

Real-time
conditions reports
to motorists

RAMP
METERS

Access control to
preserve regional road
capacity

ride matching
boards and
applications

Customer-friendly
coordination of
carpools

smart
signals

Communicating and
adapting to real-time
traffic conditions

ride sharing
applications

Real-time access
to TNC rides

QUEUE
JUMPS

Reducing transit delays
and improving
reliability

micro mobility
applications

Real-time display of
shared device
availability and
nearby docks

SIGNAL
PRIORITY

Extending green time
when transit vehicles
approach

trip planning
applications

Routing, cost and
time across modes

reversible
lanes

Time-of-day delay
management to
increase capacity

common
payment
system

Universal access
across multiple
forms of shared
transportation

Source: TDOT

Transit Management Center in Knoxville

Source: metrotransit.org

Transit touch pass program in Twin Cities, Michigan

safety and communications

vehicle operations

Helping emergency responders

Making cars efficient and safe

fiber and
4g wireless

Interconnected
signals, corridors
and safety systems

off-board
payment

Cash-less, all-door bus
boarding to reduce
delays

in-car safety
measures

Advanced detection
of on-board faults
and failures

automated
braking

Remote sensing and
communication between
signals and vehicles

signal
pre-emption

Clearing signal
queues to speed
emergency vehicles

adaptive
cruise
control

Predictive flow control
to maximize safety and
efficiency

variable speed
limits signs

Adjustable speed
limits to optimize
flow

platooning

Vehicle to vehicle
communication to
increase road capacity

automated
incident
detections

Immediate dispatch
of emergency
responders

automated
lane
following

Onboard and roadside
guidance to reduce
incidents

PEDESTRIAN
detection

Passive detection
of pedestrian
conflicts

automated
lane DRIVING

Driverless freight and
passenger vehicles
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SMART MOBILITY PLANNING
UNDERWAY
The Smart Mobility Assessment joins a number of critical
planning and policy documents focused on transportation
within Middle Tennessee. Many of these plans identified
priorities and strategies to achieve. A thorough review
of these documents was conducted as part of this
Assessment and can be found in the appendix of the
August 2019 State of Practice. Two documents, however,
are especially relevant to ensuring the themes and action
items from this Assessment are properly linked to existing
transportation documents: the Regional Transportation
Plan and the Intelligent Transportation Systems
architecture.

REGIONAL TRANSPORTATION PLAN
The Greater Nashville Regional Council, through the
Metropolitan Planning Organization that it administers,
provides regular updates to the long-range transportation
plan, the Regional Transportation Plan (RTP). The RTP sets
forth regional goals and objectives, identifies transportation
needs over the short-, mid-, and long-term, and prioritizes

strategies and investments to be implemented by TDOT,
local governments, and transit agencies with anticipated
federal transportation funding over a 25-year period.
The RTP is updated every 4-5 years to ensure the longrange vision addresses changes in demographics, funding,
or stakeholder guidance. This process brings GNRC
together with local leadership to establish a framework for
the update to the plan, which includes elements such as
guiding principles, emerging issues, goals and objectives,
strategies, actions, evaluation and prioritization factors,
and regional priorities. The latest RTP framework contains
strategies that align with this Assessment, primarily the
approach to “empower travelers with data and information.”
On prioritization, the evaluation process identified
regional priorities as roadway safety, state of good
repair, congestion management, economic opportunity,
environmental disruption, and alignment with other plans.
Smart mobility strategies typically fall into roadway safety,
congestion management, and alignment with other plans.
Projects from the RTP are then implemented through
the Transportation Improvement Program, a four- to fiveyear work program for projects where funding has been
identified.

Source: tipapp.nashvillempo.org

This interactive map on the Nashville Area MPO website allows you to view regional TIP projects by type and by funding source.
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ITS ARCHITECTURE
In addition to the RTP, GNRC works with federal, state,
and local agencies to develop a regional Intelligent
Transportation Systems (ITS) architecture and deployment
plan to ensure that we build a transportation network that
incorporates technology and communications systems that
work across modes of travel and political and jurisdictional
boundaries. ITS projects include traffic control systems,
camera systems to monitor traffic flow, traffic operations
centers, electronic signage, and messaging systems,
among others. ITS supports emergency response, law
enforcement, freight movements, and communication of
roadway information to the traveling public. GNRC has
been updating the Architecture alongside this Assessment.
Through the outreach of the Assessment, stakeholders
throughout the region were invited to help identify
existing and planned ITS deployments. These meetings
also identified elements needed to implement future ITS
deployments.

Based on the framework of the RTP, the ITS Architecture,
and the feedback received by stakeholders through the
Smart Mobility Assessment, a general prioritization for
technology deployments could be applied as follows:
Primary Priority:
•

Coordination of Traffic Control Devices and Travel
Information
Coordination of Multimodal and Shared-Mobility
Real-time Surveillance of Traffic and Safety
Information

•
•

Secondary Priority:
•
•
•
•

Proactive Safety Notification Systems
Smart Parking and Curb Management Systems
Integrated Payment Systems Across Modes
Mobility Prioritization for Designated Vehicles

These priorities inform specific projects (known as service
packages) contained within the support, center, and field
sections of the ITS Architecture (pictured below).

The ITS Architecture describes the general interactions between physical objects, including where they are located and how
they behave and interact with other physical objects.

A Vision for Smart Mobility in Greater Nashville
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2

who can benefit?
Smart Mobility
OPPORTUNITIES for
Greater Nashville

Smart mobility can help address a number of
needs within the region. While a comprehensive
transportation strategy that incorporates capital
investments in roadway, transit, biking, and walking
infrastructure is necessary over the long-term, actively
guiding the evolution of smart mobility technologies can
alleviate many needs in the near future.

Smarter Commutes

The Tennessee DOT is already deploying high technology
along I-24, including traffic cameras, roadside
communications devices, and electronic message signs—
all linked with fiber optic cable. These features are designed
to help warn motorists of delays and re-route traffic as
necessary onto parallel arterials, which are similarly
equipped. By working with its jurisdictional partners, GNRC
can help get these solutions deployed on other corridors
in the region, ultimately adding features that communicate
directly to in-dash navigation systems to inform and reroute drivers before roads come to a standstill. GNRC can
use this travel information to incentivize the use of other
modes, promote transportation demand management
(TDM) programs, and help reduce the demand for driving.

population growth will continue well above the national
average, increasing 64% by 2045. However, growth rates
vary by county, creating uneven impacts. While Nashville is
notoriously adding dozens of new residents every day,
Williamson County emerged as having the greatest relative
growth rate, with Wilson and Rutherford Counties also
expected to grow significantly.

COUNTY
Davidson

2017 (ACS) 2045 (W&P)
POPULATION POPULATION

% GROWTH

678,322

848,072

25.0%

Maury

87,606

116,676

33.2%

Robertson

68,575

101,888

48.6%

Rutherford

298,456

555,516

86.1%

Sumner

175,730

279,686

59.2%

Williamson

212,161

548,266

158.4%

Wilson

128,874

257,285

99.6%

1,649,724

2,707,389

64.1%

MPO total

Using the 2013-2017 American Community Survey (ACS)
5-year estimates, the national population was 321,004,407.
By 2045, the nation is expected to have a population of
413,840,609 (according to Woods & Poole), which is a growth
of 28.9%. Tennessee’s growth rate is expected to be 32.1%.

In the future, the integration of roadside and in-vehicle
automation and connectivity promises to further increase
the efficiency of roadways. The potential to allow
connected vehicles to travel in programmed unison – or
platoons – will reduce the distances between vehicles,
thereby allowing more capacity.
Additional roadside technologies are able to improve transit
speed by allowing buses to jump ahead of cars waiting at
signals, lengthen green cycles so buses stop less at
signals, and monitor bus arrivals to ensure riders don’t miss
a bus or a transfer. Soon, automated buses, micro-transit,
autonomous shuttles, and micro-mobility services can
extend the reach of transit by adding last-mile connections
to existing service. Ultimately, automated buses can bring
24-7 transit service to the region.
Smart mobility improvements are already a necessity for
Greater Nashville. Based on the GNRC’s regional model,
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Source: Surtrac

Pittsburgh utilizes a traffic management system along
select corridors called Rapid Flow (formerly Surtrac), which
reduces wait time at traffic signals. Incorporating technology
into parking systems can reduce the time spent finding
parking, thereby easing congestion on busy roads. Smart
freight technology on key corridors can be used to reduce
headways and improve mobility along busy corridors.

Safer Roadways
Every year over 150 people are killed in roadway crashes as
drivers, passengers, bicyclists, or walkers within Greater
Nashville. While crash rates are relatively high on
interstates, they are also notable on many smaller ring
roads and arterials, especially those surrounding Nashville
and Murfreesboro and serving Hendersonville, Brentwood,
and Franklin. Some of these troubled areas will be
important target areas for enhanced technologies. One of
smart mobility’s primary goals is to reduce crashes to zero.
Advanced technologies that monitor your surroundings and
automatically warn or avoid collisions are already deployed
in new vehicles, including lane guidance, adaptive cruise
control, automated braking, back-up collision avoidance,
and side-view radar. In the coming years, technology such
as synthetic vision, and telematics are expected to further
improve safety and work towards achieving “Vision Zero.”

Source: LADOT

Automated transit features can help buses serve more
people at the same cost

Safer roadways also mean safer accommodation of people
crossing a street, biking, riding a scooter, or simply waiting
to board a bus. Smart and energy efficient lighting can
adapt to varying weather conditions to maximize visibility.
Sensors can activate signals for bicycles, crosswalks for
pedestrians, and safe parking spots for scooters. Bus
shelters can notify drivers when riders are waiting, talk to
police in emergencies, indicate when a bus is arriving, and
provide safe lighting and reliable heating or cooling only
when needed.

More Equitable Access
Smart mobility systems can deliver shared and/or
automated rides to places beyond the cost-effective reach
of traditional transit or rideshare services. With LyftLine
and UberPool already offering fares up to 40% less
expensive to commuters willing to share a car, transit
agencies are developing partnerships to formally offer
these services as “last-mile” connections. In the future,
many of these rides may utilize shared autonomous
shuttles that are already deploying on the streets around
Columbus, Atlanta, Honolulu, and Detroit to carry more
people at low cost.

Source: digitalcommons

"Platoons" of interconnected vehicles can increase
highway capacity

Similarly, micro-mobility deployments of electric bikes and
scooters are proving the cost-effectiveness of these
modes, and regions are actively looking to expand these
networks with safe infrastructure so that underserved
neighborhoods have new mobility options.
The future of smart mobility includes automated transit
services, which can nearly double the number and
frequency of existing transit systems for the same cost,
enabling a region like Greater Nashville to meet its transit
service goals sooner and more equitably.

Source: nadtc.org

Paratransit services greatly increase mobility for those
with physical or cognitive challenges
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streamlined information:

Cities are using apps to provide travelers with multimodal
transportation information and payment options in one
place. This increases connectivity and makes it easier for
travelers to leave their cars at home. Some cities, such as
Columbus, are going a step further to link transportation
with human services through comprehensive apps.

last mile connectivity:
Source: Gohio Commute

Columbus' regional commute platform

Cities such as Columbus are using shared autonomous
vehicles to improve transportation access in underserved
communities by extending the range of transit costeffectively. These programs provide economic benefits to
users while also reducing congestion and air pollution from
use of single-occupancy vehicles.

Resilient Communities

Source:intelligenttransport.com

The future of mobility is often labelled as Automated,
Accessible, Connected, Electric and Shared (A2CES).
Each of these pillars of smart mobility is associated with
efficiencies that promote resiliency—whether by making
our investments last longer, our environment less prone to
change, or our lives healthier.

Automated electric shuttle in Columbus, Ohio

A2 CES
AUTOMATED technologies such as automated
braking and adaptive cruise control have
notable safety benefits
ACCESSIBLE mobility solutions like microtransit and automated shuttles can provide new
access to all
CONNECTED services can remove the burden

of choosing different modes of travel

ELECTRIFICATION can reduce our

consumption and reliance on fossil fuels

SHARED transportation systems (especially
automated) can reduce individual travel costs

Source: PR Newswire

Smart A2CES mobility has the potential to greatly reduce burdens on the region while giving residents easy access
to their daily needs wherever they live
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Economic Opportunities

The rush to smart mobility is often associated with
short-term trends and venture capitalism. However, as
technologies prove their lasting value, technology
companies are growing and hiring. Meanwhile, residents of
communities across America are finding new cost-effective
ways to get to work and to get needed services on demand.
Middle Tennessee is already well-positioned to capture
smart mobility jobs with local research facilities like
General Motors, Nissan, Vanderbilt, and others developing
transportation technologies. Smart mobility systems
created for Greater Nashville bring more jobs to
organizations that install/maintain these technologies.

Smart mobility jobs include aviation, data science,
powerplants, artificial intelligence, and more.

Smarter commuting means more jobs are accessible

through more routes and modes, and that commute times
are more reliable. New systems of shared mobility can
provide direct connections, link commuters to first/last mile
services, and provide real-time updates on the most
efficient option. As congestion can often hold back a
growing region like ours, smart mobility solutions can
provide commuters with reliable, comprehensive travel
information to ensure their productivity is maximized.
Mixed-use neighborhoods and community centers can also
utilize smart mobility solutions to reduce reliance on
personal vehicles and provide a variety of ways for
residents, customers, and employees to access the area.

Source: Stantec

As electric buses also become automated, transit will be
offered cheaper or free in certain areas of Nashville.

Businesses benefit from having access to a larger pool of
qualified labor—an important consideration in Middle
Tennessee’s fast-growing economy. They also benefit as
the number of customers they can reach grows. For
instance, an e-commerce company would have to build
fewer warehouses if smart mobility improvements allow
them to reach more homes within the same amount of
time. With the advent of autonomous freight trucks that
can operate 24 hrs/day, companies could increase their
reach by 100% for 25% of the cost.

For trucks carrying goods in Middle Tennessee, improved
reliability means fewer late deliveries. This can save
business cost by reducing the need to keep extra
inventory—or “safety stock.” Less buffer between trips also
allows more productive scheduling. These cost savings can
be passed onto consumers.
Improving access increases the competitiveness of
Middle Tennessee by attracting companies that rely on
same-day truck deliveries to homes and businesses in the
Southeast. Smart mobility programs could also improve
connectivity between business and intermodal terminals,
opening new domestic and international markets for local
businesses that were previously too difficult to reach within
a given timeframe or travel budget.

Source: VanStar

Demand-responsive micro transit can provide front-door
convenience for employees

Source: Corvallis Gazette-Times

Robotic freight delivery can alleviate downtown congestion

A Vision for Smart Mobility in Greater Nashville
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LEARNING FROM BEST PRACTICES

10

INNOVATIVE
IDEAS
AND
TRENDS

Thinking outside the box:
Smart mobility is a new, growing field, and as such there is
a lot of room for innovation. Thinking outside the box can
be changing internal practices, working with new partners,
or looking at an old problem in a new way. For example,
Austin developed an innovative way of reducing the number
of single-occupancy commuters. Its Mobility as a Service
Pilot worked with employers to develop a shared mobility
strategy for high-demand employment destinations. Austin
and other cities have leveraged creative thinking to
implement successful smart city strategies.
Some of the latest smart mobility ideas featured here are
being deployed today across North America.

Source: Ride Amigos

Source: sarasotanewsleader.com

CURB MANAGEMENT

RIDE MATCHING

New and emerging applications make it much easier to
implement Transportation Demand Management programs.
Apps such as Hytch and Ride Amigos make coordinating
shared rides much easier to implement and administer.

The curb has been recognized as one of a city’s most
valuable assets. Cities such as Washington, DC have
implemented curb management pilots, while Nashville
recently won a grant to deploy a pilot project through the
digital curb management challenge.

Source: Wired

Source: Lanier Parking Solutions

ROUTING INCENTIVES

New tools being deployed provide incentives or
disincentives as to which route to take are being used,
whether as a congestion pricing tool or even offering a
payment reward to travelers choosing a particular route.
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DIGITAL TWIN

Virtual Singapore is an accurate, 3D city model that allows
city management to see multi-system effects, such as how
new buildings may impact traffic flow based on projected
parking needs. Chattanooga uses a digital twin to create
situational awareness at a regional scale, from real time
traffic feeds, to simulation, modeling, and machine learning.

Source: ELTIS.org

MOBILITY HUB

Many cities are investing in mobility hubs, places located
around town centers or transit-oriented development that
feature access to transit, shared mobility, and parking.

Source: pcmag.com

FIFTH GENERATION CELLULAR (5G)
High capacity "5th Generation" cellular data can costeffectively supplement dedicated roadside communications
networks and connect travelers with other data, such as
real-time destination information.

Source: SFPark

SMART PARKING

Locating and paying for parking often leads to further
congestion and harms air quality. San Francisco uses its
SFPark program to help drivers locate parking and pay via
phone, and employs a demand-based pricing algorithm to
promote a desired level of availability.

Source: DHL

ALTERNATIVE MODE DELIVERY

With increased deliveries in downtowns, limited loading
zones are forcing cities to rethink how delivery vehicles can
park to load or unload without disrupting traffic. Electric
cargo bikes and smaller electric vehicles are currently being
utilized in places like New York and Miami to deliver goods
in ways that are often cheaper, faster, and more efficient.

Source: IEEE Spectrum

ELECTRIFICATION

California will require commercial vehicle manufacturers
to sell only electric trucks by 2045. Passenger vehicles
continue to see more electric models offered and
purchased by customers.

Source: wsj.com

REALLOCATE RIGHT OF WAY

To reduce congestion, pollution, and car dependency, Paris
has shifted car lanes for pedestrians and bicycles, doubling
the amount of bike lanes, with plans to convert 60,000 of
the city’s 83,500 on-street parking spaces to create spaces
for active transportation and shared mobility.
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3

BUILDING THE
REGIONAL VISION

The Vision for Smarter Mobility in Greater
Nashville is a starting point for our region to
begin planning and preparing to maximize the
benefits and efficiencies of emerging transportation
technologies. There are many elements to consider for the
regional vision, including A) how the vision furthers existing
regional goals, B) how communities assess their current
state of practice, C) how progress towards smarter mobility
can be measured, and D) which partners play a role in
fulfilling the smart mobility vision.

ENSURING SMART MOBILITY
ACHIEVES REGIONAL GOALS
Challenges brought on by continued growth have led to
more frequent and urgent conversations about how the
region can maintain a high quality of life in the decades to
come. Leaders around the region face mounting pressure
to address congestion, safety, and equity within the
transportation system as well as understand the impact
mobility systems have on economic development, housing,
and resiliency.
Technology is playing a larger role in every aspect of
life, both in the public and private sectors. Governments,
businesses, and individuals are looking at how smarter
tools can help them achieve goals or improve everyday
tasks. As part of the Regional Smart Mobility Assessment,
a State of Practice produced in 2019 examined many of
the local and regional land use plans, mobility plans, and
strategic plans. From these plans and studies, goals where
technology played a role were highlighted and discussed
with local governments and stakeholders. From these
conversations, a set of common themes were identified
(see graph at right), which framed the areas of focus for
the regional vision.

ASSESSING BASELINE READINESS
One of the first steps in many management strategies
is to establish a baseline of how well a system is
currently performing. With mobility, technologies provide
transportation managers cheaper and more efficient
methods of obtaining a variety of data sets that help
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explain how well a system is performing. Traffic counts
and turning movements, for instance, were once only
available after tedious manual counts. Modern sensors
and analytics can provide real-time information on
volumes, speeds, and other pertinent road activities. Better
data leads to better decisions, and a mobility system
informed by meaningful feedback, data, and other metrics
will perform at a higher level.
Along with measuring the baseline of system performance,
communities must evaluate how well they are prepared to
utilize emerging smart mobility tools. Readiness for new
technology can include plans, policies, and equipment,
as well as the ability of to integrate these elements
into the existing system. Smart mobility readiness can
include existing transportation, multi-modal access, and
technology infrastructure. Readiness is also a reflection
of the way that users adopt and take advantage of smart
mobility technologies, modes, tools, or infrastructure.

AREAS OF FOCUS NEEDED FOR SMART MOBILITY

• Diversity, Equity, Safety, and the
Environment
• System Efficiencies
• Travel Demand Management and
Access to Travel Information
• Data Sharing and Privacy
• Interoperability/Communications
Across and Between Modal
Networks and Communities
• Planning and Governance

Smart Mobility Assessment Tool
With the areas of focus for smart mobility identified, and using these themes as a framework, Vanderbilt University
developed a tool to enable local jurisdictions to assess its progress towards implementing smart mobility solutions
that support identified needs. Communities in the Greater Nashville area were invited to set their own priorities across
each focus area where priorities vary. Common categories for achievement remained consistent in order to promote
regional coordination. Initial results with baseline priorities are shown here, but future adjustments are expected for every
jurisdiction. Jurisdictions are grouped by county, which generally represents an average of preparedness level across all
jurisdictions within that county.
The tool included factors and metrics for each of the listed Areas of Focus, which were used to examine the presence of
or progress towards each area. It also allowed for normalization of targets based on population density, demographics,
and prior planning and transportation investments. This ensured a one size fits all approach was avoided, and that a
community’s smart mobility assessment is the right fit for the specific jurisdiction.

The smart mobility assessment tool was
designed to allow each jurisdiction to rate itself
relative to its own priorities. Where one area
of focus is less relevant today, a lower target
can be set, yet it can be revised over time as
jurisdictional maturity evolves.

TARGET LEVEL (1-5)

*Assessed
Maturity
Level

Diversity, Equity, Safety and the Environment

5

2.35

Roadway System Efficiencies

5

3.14

Travel Demand Management and Access to Travel Information

5

3.33

Data Sharing and Privacy

5

2.60

Interoperability/ Communication across and between Modal Networks and Communities

5

2.00

Planning and Governance

5

3.00

SMART MOBILITY ASSESSMENT: PRIORITIES OF 7-COUNTY REGION

Sample VU smart mobility assessment tool for Greater Nashville *Represents the regional average
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MEASURING PROGRESS IN THE FUTURE

The smart mobility assessment tool is just the beginning.
Greater Nashville needs to move beyond traditional
measures of congestion and delay that have been
developed around the drive-alone automobile and adopt
measures appropriate to more efficient forms of mobility.

COST SAVINGS
Source: Stantec

Parking fees and hidden subsidies should be measured
in multi-modal studies

Ride hailing services like Lyft and Uber save some people
money by eliminating the need to pay for parking. Some
travelers will also save money by primarily using transit and
not having to own a car for trips that transit can’t meet.
This means that technologies that make transit faster and
more competitive with the car could generate substantial
household savings throughout Greater Nashville, leaving
families with more money to spend on other things.
Measures of individual travel costs, inclusive of hidden
parking costs, should be part of future project evaluations.

TIME SAVINGS
Source: Stantec

Transit delays hurt ridership and should be measured and
targeted for improvement

Saving time is also important to travelers and has an
intrinsic monetary value. People reveal the value of their
time by choosing the fastest way to travel even when it is
more expensive than the alternatives. Less time spent in
traffic or sitting on a bus means more time for other things.
Technologies that reduce travel times will therefore free up
valuable time for other activities. Therefore, measures of
delay should move beyond cars, incorporate walk, bike,
transit and other modes, and look at total door to door trip
time, where smart modes often excel due to their
convenience as compared to finding parking.

AMENITIES
Source: Stantec

The qualitative value of modal amenities should be part
of mobility assessments

Source: Stantec

Some travel modes provide benefits that are not easy to
monetize but are no less important. For instance, electric
scooters offer travelers great flexibility regarding their
schedule and destinations of choice. In downtown
Nashville, people can find a scooter within minutes and
park it in multiple convenient designated areas when
they’re finished riding. Other modes may provide greater
comfort, safety, or protection from inclement weather, all
amenities that people value. Evaluation of these
less-tangible benefits should become part of future
mobility project assessments and scoring.

ROAD SPACE

Road Capacity (People/Hour)
5,000

10,000

15,000

20,000

Roadway investments should recognize that every mode
besides the automobile is a more efficient use of space
for moving people
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Single occupant cars are the least space efficient means of
travel possible. In cities facing congestion and few
separated transit options, the ability for buses and other
more efficient shared modes to relieve congestion should
be measured as part of corridor studies.

BUILDING PARTNERSHIPS

Moving the Smart Mobility Action Plan forward will
require key partners from different areas of government,
employment, research, and transportation. Within the
seven-county region are many stakeholders poised to
offer contributions to the implementation of a smart
mobility vision. Many of these entities are mentioned in the
following pages, while others will likely emerge that must
be brought in to join the conversation.

NEW COLLABORATIONS

Cities have leveraged a diverse array of partnerships to
enact their smart city agendas. Collaborations should
include public, private, and academic entities. In San
Francisco, this meant engaging entities ranging from
startups to local businesses. Pittsburgh is collaborating
with a wide array of partners including many different
public entities such as the Office of City Planning,
the Office of Management and Budget, and even the
Department of Energy. Columbus went so far as to
institute a joint operating structure with co-location in a
shared headquarters, ensuring that partners from various
backgrounds will work together. Collaboration with diverse
partners allows these cities to take advantage of various
perspectives, skillsets, and resources.

Source: NACTO
The labor force participation rate in the 14-county
Nashville area is more than ten percentage points higher
than the state average

GREATER NASHVILLE'S WORKFORCE

In a region growing at the pace of Greater Nashville,
finding cost and time savings for workers is the primary
benefit of a smart mobility system. Whether through
shorter commutes, less time wasted planning a trip, being
able to work while others drive, or accessing more jobs
more easily, smart mobility can put money in our pockets
and remove stress. It can boost productivity and provide
amenities and comforts that enhance daily life. Improved
safety not only reduces collision costs, it can also reduce
healthcare costs. Above all, smart mobility provides the
opportunity to have a more equitable transportation system
where workers in underserved or remote areas have an
equal opportunity to access good jobs and earn a living for
their families.

Source: The Atlantic
Greater Nashville’s burgeoning workforce encounters
growing highway delays that smart mobility can alleviate

EMPLOYERS LARGE AND SMALL

Greater Nashville features many large corporate and
institutional offices that heavily contribute to daily
commute volume. By working with employers to use smart
transportation demand management strategies (TDM),
such as dynamic carpool creation, online incentives to
ride transit, walk or bike, and remote work technologies
that allow flexible schedules and working from home, the
impact of daily commuting on our region’s transportation
infrastructure can be reduced.

. Source: Seattle Children's Hospital
Seattle Children’s Hospital TDM program incentivizes
other modes
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Entrepreneur Center and the Nashville Technology Council
facilitate businesses that are using innovative and techcentered approaches to improve quality of life in the Middle
Tennessee region.

UNIVERSITIES

Source: TN.gov

Several agencies through TDOT'S Smart Commute
Program serve Middle Tennessee

Source: NHL.COM

Bridgestone Arena is one of several local event venues
dependent on coordinated congestion management

Downtown Nashville is particularly poised to benefit from
demand management strategies as the area expects to add
another 150,000 jobs in the next ten years. As other job
centers evolve and major employers cluster in certain
areas, the importance of identifying smart transit
opportunities, last-mile hubs, and real-time travel
information will be needed to ensure continued access as
the region grows.

STRATEGIC PARTNERS

Within the region, there are many organizations or
institutions whose work or interests make them likely
stakeholders in the mobility conversation, including
universities and non-profit entities.

NON-PROFITS

Of area non-profits, the Urban Land Institute, Cumberland
Region Tomorrow, and the Civic Design Center have
historically supported growth and development that
promotes linkages between access, equity, and mobility.
The Transit Alliance and Transit Now Nashville have
advocated for tech-enabled features that improve the
rider experience and provide operational improvements
to the system. The Nashville Downtown Partnership helps
coordinate the flow of workers, residents, and services
within the urban core. Other organizations such as the
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In addition to moving lots of students, faculty, and staff by
every mode of transportation available, the numerous
universities in the Nashville area lend many academic
programs and research teams to address mobility
challenges within the region. Many of the campuses are
engaging in demand management strategies—most notably
Vanderbilt’s Future VU program. Others are contributing to
the regional dialogue through academic programs such as
Lipscomb’s Institute for Sustainable Practices and
Belmont’s new Data Science program. Vanderbilt’s
Engineering program has partnered with the public and
private sectors to shape how smart mobility concepts can
be deployed in an urban environment, from utilization of
data-gathering sensors to using data to inform decisionmakers. MTSU has a data science program and GIS
program. TSU has collaborated with TDOT on many
projects.

PRIVATE INDUSTRIES

Greater Nashville boasts a number of mobility-related
companies, including established industry leaders such as
Nissan, Bridgestone, and General Motors. Transportation
logistics companies, from trucking and rail facilities to
Amazon and other large retailers, play a significant role in
Middle Tennessee.

ENTERTAINMENT AND SPECIAL EVENTS

Middle Tennessee is well known for large events, such as
professional sports, conventions, concerts, and festivals.
With large crowds come congestion challenges. Smart
demand management strategies should be explored
with venues such as Nissan Stadium, Bridgestone Arena,
Nashville Sounds Stadium, Schermerhorn Symphony
Center, Ascend Amphitheater, Franklin Theater, Nashville
Fairgrounds Soccer Stadium, Wilson County Fair, Ryman
Auditorium, Municipal Auditorium, and others to ensure
each activity is working with the proper local officials to
make the flow of people in and out of an event as efficient
and safe as possible.
Event managers know the ease of getting to and from an
event will affect people’s likelihood of becoming repeat
customers. Emerging technology platforms can alert event
attendees of real-time conditions, provide alternative
routing, suggest other modal choices, and offer savings
with little or no time penalties. Similar technologies can
work with emergency responders and traffic management
centers to quickly address incidents and keep attendees
moving comfortably.

EXISTING PARTNERSHIPS
TENNSMART
TennSMART is another organization that fosters collaboration around smart mobility between industry,
government, and academia. This statewide forum seeks to place Tennessee at the top of the list of where
innovative solutions to mobility and transportation are taking place. Many member organizations of TennSmart
have contributed to the Smart Mobility Assessment and continue to work together and share ideas that will make
a difference for the region, state, and country.
TennSMART MEMBERS (as of December 2020):

•
•
•
•
•
•
•
•

Bridgestone Americas
City of Knoxville
DENSO Manufacturing Tennessee
EPB
FedEx Corporation
Google
Gresham Smith
Lux Semiconductors

•
•
•
•
•
•
•
•

Local Motors
Lyft
Miovision
Nissan North America
Oak Ridge National Laboratory
Soft Serve, Inc.
Stantec Consulting Services Inc.
Tennessee Department of

•
•
•
•
•
•

Environment and Conservation
Tennessee Department of
Transportation
Tennessee Tech University
Tennessee Valley Authority
University of Memphis
The University of Tennessee
Vanderbilt University

TennSMART is a public-private consortium encompassing a growing number of Tennessee and regional
organizations working together to develop scientific knowledge and new technologies that could change how
America transports people and goods.
Together, TennSMART members from smart cities, vehicle manufacturers and suppliers, fleet operators, software
developers, utilities, and regulators will shape America’s mobility future.
Research and development is focused on the following:

1. CONNECTED AND AUTONOMOUS VEHICLES – Leveraging high performance computing, data science,
and advanced sensors and communications protocols to develop technologies and algorithms for
vehicle-to-vehicle and vehicle-to-grid interactions that enable smart routing, alleviate congestion, improve
safety, and increase the efficiency of the entire transportation system

2. ELECTRIC VEHICLES – Advancing wireless charging technologies that allow vehicles to charge on the go, to
automate the charging process, and to share energy back and forth between vehicles, buildings, and the grid
for maximum energy savings and convenience

3. CYBERSECURITY – Developing systems and technologies that validate the trustworthiness of messages

from vehicles and the infrastructure, address identity and privacy needs, and explore best paths to provide the
computing power necessary in a connected world

4. FREIGHT EFFICIENCY – Exploring new paradigms in freight transport including the development of hybrid
electric heavy-duty powertrains, truck platooning technologies, automated multimodal freight delivery, and
unmanned aerial systems

5. MULTIMODAL COMMUTING – Facilitating mode shifting to optimize energy efficiency and convenience in
passenger commutes through the development of smart technologies that increase connectivity between
various forms of transportation

A Vision for Smart Mobility in Greater Nashville

25

4

BRIDGING THE FIVE GAPS

As identified in Chapter 3, understanding your baseline is critical in developing a strategy to fill the
gap from where you are currently to where you want to be in the future. Part of the effort of this
assessment has been to gather an inventory of where major transportation managers (jurisdictions,
operators, etc) are at the moment. In this chapter, this Assessment will explore some of the steps that
can be taken to move to where the region wants to be. Each of the five gaps identified includes a specific
example of how that gap can be bridged. This is not intended to be comprehensive in describing each gap or
the potential strategies that may be employed; other options may be available. However, it is illustrative of the
process a community may undergo in pursuit of smarter mobility.

Below is a summary of the results from the 18 jurisdictions that took part in the inventory process. A complete
summary can be found in the August 2019 assessment report.

summary of regional smart mobility assets & operations
ASSET/OPERATION

STATUS
Traveler Information

Advanced Traffic Management System (ATMS) Software

In 8 of 14 jurisdictions and growing

Traffic Operations Center

In 5 jurisdictions, with 2 more planned

Vehicle Operations
Transit

Present in all 7 counties in some form

Dedicated Short-Range Communication (DSRC) Onboard Units

Not present

Rideshare Usage

Serving 7 jurisdictions

Bike/Scooter Share

Serving 1 jurisdiction, with more planned

Right-of-Way Management
Traffic Signals

Over 1,400 and growing

Controller (Signal) Manufacturers

Five separate manufacturers

Automated Traffic Signal Performance Measures

Planned in 3 jurisdictions

Advanced Traffic Signal Controllers

In over 900 signals, with more planned in 7 jurisdictions

Adapive Signal Control

In under 50 signals in 3 jurisdictions

Vehicle Detection

Operational in 7 jurisdictions, with one planned in 4 jurisdictions

CCTV Cameras

At least 30 in 7 jurisdictions

Bluetooth Collection Devices

In 5 jurisdictions, with more planned in 6 jurisdictions

DSRC Roadside Units

At least 100 deployed in 5 jurisdictions and expanding

Safety and Communications
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Communications Network

Present in 10 jurisdictions with fiber expansion planned in 2
jurisdictions

Signal Pre-Emption

Present in 9 jurisdictions with expansion planned in 3 jurisdictions

For purposes of organizing the various challenges to pursuing smart mobility, this action plan separates strategies
into five different areas. While this separation helps detail potential steps to address a specific gap, any action plan in
one area should progress alongside the action plans of all to ensure each aspect of a smart mobility effort is
coordinated. The gaps include:

the infrastructure
gap

the DATA gap
Data production, security
and sharing is severely
lacking, limiting the utility
of efficient smart mobility
infrastructure.

Multiple smart mobility
technologies exist in the
region, but significant
gaps exist.

the FUNDING gap
Funding continues to be dedicated
mostly to traditional roadway
maintenance and construction
with little focused on more
efficient and smart
solutions.

the pOLICY gap

the SUPPORT gap

Policies across all
jurisdictions do not support
evolving technology well nor
promote the region's safety
and equity goals.

Partnerships with many more
public and private entities
are essential to benefit from
smart mobility.
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1. the infrastructure gap
When cities think about how to become a smarter city, one of the first things that come to mind are the types of devices
that are needed. Any connection between vehicles or infrastructure requires hardware and software to share the data being
generated. Infrastructure can include devices such as sensors or traffic signals but can also include the communication
lines that transmit data. Fiber refers to the transmission of data in the form of light that pulses through fiber optic cables
made of tiny silica fibers capable of carrying far more information than earlier generation coaxial copper cables. This
higher bandwidth, lighter weight, and higher transmission security have made it a frequent path of expansion for smart
mobility applications. Where fiber is present along corridors, communication and coordination between central operations
and traffic signals, CCTV cameras, dynamic message signs, and other field devices is more reliable, faster, and more
capable of responding to real-time situations to improve safety or congestion.

EXAMPLES OF LIMITED INFRASTRUCTURE
•
•

Limited reach of fiber in the region; most arterials have none
Uncoordinated signals along corridors and across jurisdictions (see map on p. 30)

Source: Screenly

Bus shelters like this one in London are making real-time travel information highly visible and legible to transit riders.
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STRATEGIES TO ADDRESS THE INFRASTRUCTURE GAP
•

UPDATE EQUIPMENT:
Ensure infrastructure upgrades opt for connectivity and interoperability capacity and local equipment
standards meet Regional ITS Architecture, State Architecture, and other relevant guidance.

•

UPDATE LOCAL/REGIONAL/STATE STANDARDS:
A Regional ITS Architecture is an implementation plan by which cities, regions, and states apply
technology and communications infrastructure to the transportation network in a manner that
promote interoperability and resource sharing among various stakeholders. Through a regional
architecture, critical partners at state and local agencies can identify and encourage standards for
performance and interoperability for components managed by individual cities within a region.
Architectures are generally updated every five years, so the opportunity to improve consistency and
interoperability of communication and technology of a transportation system are available frequently.

•

INTEGRATE TECHNOLOGY UPGRADES INTO PROJECT PLANNING:
Encourage cities and counties around the region to integrate technology upgrades into utility projects
and capital project planning processes. As road, bridge, sidewalk, and utility projects are
programmed, policies should be in place that identify opportunities to install conduit or other
technology-enabling features at key locations. Funding for technology can be included in the creation
of project budgets.

•

DEPLOY TRAVEL INFORMATION SIGNS:
Explore the installation of electronic travel information message boards at key intermodal boarding
locations, transit hubs, and other key travel intersections throughout the region.

•

IMPLEMENT DEVICES WITH BUILT-IN COMMUNICATION FLEXIBILITY:
As new dynamic message signs, ramp meters, cameras, and other devices are installed throughout
the regional transportation system, each project must have the ability to communicate and share data
with key partners in real-time, and be easily upgraded.

•

ADOPT SMART PARKING STRATEGIES:
Encourage cities to adopt smart parking tools, devices, and strategies with features such as mobile
payment, demand-based pricing, progressive pricing, and real-time data that can be shared to both
improve the management of parking facilities and to help drivers locate available parking spaces.

•

PLAN FOR REGION-WIDE SIGNAL UPGRADES:
Build on traffic signal inventory and work with local partners to identify which signals are best
candidates to be updated with smart technologies.

•

INCREASE THE ROLE OF TRANSIT:
Work with each individual transit provider to utilize mobile fare payment, automated passenger
counters, transit signal priority, and real-time transit feeds, especially when pursuing these
technologies may offer economies of scale for purchasing and allow easier data sharing.

•

MAKE TRAFFIC OPERATION CENTERS SMART AND INTEROPERABLE:
As more Traffic Management/Operations Centers come online, ensure communication networks are
designed to adapt to current and emerging technologies, such as fiber and 5G. Centers should
connect traffic operations systems as well as weather and other emergency response systems.

•

DEPLOY SHARED MOBILITY INFRASTRUCTURE:
With the arrival of shared mobility services, cities should follow guidance from entities such as
NACTO to design infrastructure changes that ensure the right of way can accommodate various
modes safely, equitably, and efficiently.
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Greater Nashville Traffic Signal Locations

While the Greater Nashville area has
deployed a number of smart features along
various corridors, limited interoperability
across jurisdictions has held back its
potential.
•
•
•
•

Connected: Communicates with TOCs
Coordinated: Moving traffic together
Isolated: Not connected or coordinated
Flashing: Only serves as caution

CASE STUDY
HAMILTON, OH
$5.25 M was allocated, through
regional grants and local match,
to upgrade 97 traffic signals
along major corridors, which will
feature video detection, fiber,
and ADA upgrades.

Source: govtech.com

30

PROJECT POTENTIAL
Based on the Hamilton, OH, example, a $20M investment could likely upgrade up to 400 signals (of the approximate
3,360 signalized intersections) throughout the Middle Tennessee region. Placement of these signals would be
determined by corridor priorities and gaps in service. Additional funds for operational costs would likely be required.

HOW THIS HELPS
BETTER MANAGED TRAFFIC FLOW

Installing detection devices that communicate real-time
traffic conditions will help optimize the transportation
network for all users and modes.

FASTER, ON-TIME BUS SERVICE

When buses and traffic signals communicate, buses will
remain on schedule, making transit trips predictable.

Source:Williamson Herald

Cities like Franklin have recently installed paid parking kiosks to help manage availability of high-demand spaces.
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2. the DATA gap
Collecting and understand how data can be used to improve quality of life is one of the central themes of smart cities and
smart mobility. Data informs transportation managers how mobility assets are being used, including car counts, turning
movements, travel speeds, incident responses, and multimodal usage. Building an ecosystem of data management that
helps travelers and mobility managers make informed decisions regarding route choices, mode choices, or timing choices
improves the overall functioning of the transportation network.
Real-time arrival and availability data is becoming essential for individual travel decisions, especially as shared mobility
proliferates. Strong publicly-shared data enables more shared modes to interact and work efficiently together.
Smart city programs could not function without sharing data. Cities are incorporating open data policies in order to spur
informed decision making for policies, traffic operations, and individual trips. Cities such as Austin and Pittsburgh feature
real-time data for apps and other tools as a result of data sharing agreements.

EXAMPLES OF LIMITED DATA
•
•
•

Limited travel counts available in region
Signal operations data is not shared
Limited sharing of real-time data for shared mobility

Source:Cheq Systems

The types of data needing to speak to each other has significantly grown as technologies advance.
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STRATEGIES TO ADDRESS THE DATA GAP
•

ALL-MODE MONITORING:
Deploy sensors/detection to obtain baseline use of all modes of travel (car, freight, transit, bike, ped,
etc) along a corridor, intersection, or curb. This includes data from Bluetooth devices, cellular phones,
video equipment, or other type of sensor or location-based service device. Data needs to be gathered
in a format that allows for easy sharing and comparison.

•

CENTRALIZE PUBLIC TRAVEL INFORMATION:
Develop a regional public clearinghouse for all jurisdictions to share traveler information with publicly
available feeds displaying real-time information. Cities should partner together to determine whether a
data exchange or an open data portal could provide better information to stakeholders and the
general public. With growing volumes of data being produced around mobility and other aspects of
governance, cooperation may better facilitate solutions for the operation and maintenance of such a
system.

•

DEVELOP ACTIONABLE GUIDELINES:
Prepare and endorse guidelines for consistent data standards and minimum cyber-security standards
across all jurisdictions.

•

SUPPORT TRANSPARENCY IN DATA REPORTING:
Recommend protocols for vendors of mobility equipment to integrate data reporting and exchange,
available in formats that are interoperable with regional standards.

•

Source:MARC

The Mid-American Regional Council Cybersecurity Task Force developed a model set of cybersecurity standards for use by
local governments across the Greater Kansas Region.
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CASE STUDIES
VANDERBILT

Source: Project proposal

I-24 SMART CORRIDOR SYSTEM
The I-24 SMART Corridor System serves to develop,
implement, and deploy a comprehensive system management
strategy to create a balanced, responsive, and equitable
system. The system will monitor and control traffic; share
traveler information with the public; improve system and travel

Source: TN.gov

Vanderbilt built a project proposal to gather
data on Transportation Demand
Management by deploying a number of
sensor devices near and around campus.
The proposal budget for hardware was
$220,000 (estimate) to purchase 18 Array
of Things units with cameras ($10,000
each), 5 BlueToads ($5,000 each), and 3
Array of Things units ($5,000 each).

time reliability; encourage mode shift; and
improve the safety, efficiency, maintenance,
operations, and mobility of all users
(motorists, transit riders, transit operators,
and freight haulers) along the corridor.
Key to the successfully implementation of
the strategies within the I-24 SMART
Corridor is the development of agency
coordination between 13 key agency
stakeholders.
This coordination will take the form of
real-time information sharing that will be
facilitated by data usage agreements. The
information exchanged will include
everything from current traffic signal timing
plans and sensor occupancy data, to
estimated transit departure and arrival
times.

BANGKOK TRAFFIC SENSORS

Source: PRLog.org
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To measure and compare travel times on
highly-congested roadways, and to provide
real-time traffic information to road users
through a mobile app, Bangkok's Department
of Highway (DOH) installed Bliptrack sensors
at strategic locations to monitor passing
Bluetooth signals. The origin/destination data
is used by city engineers to understand how
traffic flows and jams develop, in order to
optimize the road network. The success of the
data led to an expansion of the sensors along
other roads in the city.

PROJECT POTENTIAL
Based on the Vanderbilt example, a $20 M investment could potentially add up to 20,000 Array of Things sensors
along corridors and intersections throughout the Middle Tennessee Region. Placement of sensors would be
determined based on where data on speed, safety, congestion, and multimodal use would bring better long-term
investment decisions. Additional funds for operational costs would be required.

HOW THIS HELPS
BETTER ASSET MANAGEMENT

Knowing how roads, sidewalks, bike lanes, and curbs are
being used will lead to better informed management of
infrastructure.

EASIER TRIP PLANNING

A platform with real-time data on every mode of
transportation available can help plan a seamless trip
between any combination of driving, parking, bus, train,
ride share, bicycle, scooter, or walking.

Source: University of Tennessee-Chattanooga

The University of Tennessee-Chattanooga’s Center for Urban Informatics and Progress is in the midst of a research project to
create a new model for traffic intersections that reduces energy consumption. It will demonstrate how connected infrastructure
and connected vehicles can improve adaptive traffic control systems.
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3. the FUNDING gap
Governments are often facing multiple initiatives that compete for limited funding. Making the case for smart mobility
investments requires an explanation of value versus traditional mobility solutions, a recognition of the enhanced
technology contained within privately-owned vehicles and fleets of shared mobility, and a willingness to partner with
private sector mobility firms. Already, traditional funding entities such as federal grant programs and foundation initiatives
provide opportunities for cities to pursue smart mobility solutions. Communities should improve their competitive
advantage for funding opportunities by implementing what they can do on their own while building capacity and
preparedness for projects in the future.

EXAMPLES OF LIMITED FUNDING
•
•
•

Regional projects compete with local projects for funding
Pilot projects compete with large projects for funding
Local jurisdictions face challenging budget decisions

Source: Public and Private Development Centre

Cross-sector partnerships can leverage existing funding resources and increase eligibility for new opportunities.
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STRATEGIES TO ADDRESS THE FUNDING GAP
•

PRIORITIZE EFFICIENCY:
Invest in efficiency improvements over capacity expansions for better return on investment (ROI).

•

MAXIMIZE ON EXISTING AND UPCOMING FUNDING OPPORTUNITIES:
Promote programs such as GNRC’s policy set aside, Transit and Technology program. This program
provides additional funding to help accelerate the deployment of emerging smart mobility solutions
including those aimed at improving traffic conditions and modernizing local and regional transit
options. Regional stakeholders should also work with federal and state partners to find ways to make
existing programs such as CMAQ provide more funding, which would allow broader deployments across
the region.

•

IDENTIFY REALISTIC FUNDING SOURCES:
Pursue additional funding sources for smart mobility, including federal sandbox sources, foundational
grants, and partnerships with academic institutions and private businesses.

•

TAP THE RIGHT SKILLSETS:
Explore Public Private Partnerships (PPP) with established and start up tech and communication
companies, particularly those which have a presence in the Nashville region and offer unique areas of
expertise.

•

MAKE EFFORTS SUSTAINABLE:
Getting a project up and running requires personnel teams that may need to be recruited and trained to
maximize and maintain technology investments. Funding for the maintenance of systems and the
personnel needed to operate programs may need to come from traditional municipal revenues. If initial
funding for a smart mobility project is obtained through a special award such as a grant, then identifying
how funding for supporting and sustaining the project should be identified at the project beginning. As
benefits from project are communicated, justification for continuing operational funding should be easier.

CASE STUDY
KANSAS CITY, KS
After construction of a streetcar line, Kansas City
worked with the private sector to construct 25
digital kiosks along this transit line to provide wifi,
travel information, and local history and business
information. The capital contribution of $3.7 M
from Kansas City represented a small portion of
the $16 M project budget. Ad revenue from the
kiosks are expected to pay off the capital costs
within five years.

Source: Deloitte
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Infrastructure which supports smart forms of mobility can
also generate new revenue, specifically through greater
efficiency and lower costs. Examples of this include:
• Energy savings. By outfitting streets with automated,
dimmable LED lights, localities can save money on
electricity that can be re-directed to capital projects or
other uses.
• Parking and travel management. CCTV cameras can
monitor parking spots and alert nearby drivers when
spaces are available. This can make parking facilities
more efficient, allowing them to generate more revenue.
Similarly, cameras that monitor highway travel lanes
can charge data fees for speed/volume information.
• Emergency services. New monitoring technologies can
enable quick response times for police, fire, and EMTs,
allowing for better staff utilization and the associated
labor cost savings.
• Data collection. Using sensors that monitor
environmental and travel conditions, transportation
facility operators can sell data to mapping companies
and other third parties.
• Electric vehicle charging. Municipalities that own and
operate electric vehicle charging stations can charge
users for electricity.

TRADITIONAL FUNDING SOURCES

At the federal level, funding sources include formula grants
based on population size and other factors, and
discretionary grants awarded through a competitive
process. At the state and local levels, funding sources
include the sales tax, wheel tax, property tax, and
development impact fees. Examples of existing funding
sources include the following:
• VMT fees. Rather than relying on gas taxes,
transportation facility operators can collect revenue
based on vehicle miles traveled. The fees can benefit all
travelers by reducing congestion and generating funds
that can be used to improve critical infrastructure (a).
• Dynamically priced parking. When the price of parking
changes based on demand, facilities can generate new
revenue and ensure that there are always enough spots
available for drivers (b).
• Value capture. Transportation improvements can
improve the value of nearby land, especially in urban
areas where walkable, transit-friendly neighborhoods
are desired. Facility operators can capture some of this
value through creative financing mechanisms
developed in partnership with private developers (c).
• USDOT Mobility on Demand (MOD) Sandbox: funding
to facilitate the integration of transit agencies with
MOD operations (d).
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• FHWA Advanced Transportation and Congestion
Management Technologies Deployment
• USDOT Intelligent Transportation Systems (ITS)
Program: funding for smart signals, ramp meters,
wireless communications, or dynamic message signs.
• TDOT Multimodal Access Grants: smart mobility
infrastructure projects that address gaps in transit or
active transportation networks such as micromobility
applications.
• TDOT Highway Safety Office Grants: could be used to
fund smart highway safety projects such as variable
speed limits, automated speed enforcement, or safety
data collection and analysis.
• TDOT Congestion Mitigation and Air Quality
Improvement (CMAQ) Grants: could be used to fund
ridematching services, smart signals, or traffic cameras.
(a) Read more about VMT fees at https://www.fhwa.dot.gov/ipd/tolling_and_
pricing/defined/vmt.aspx. (b) See examples of dynamically priced parking at
https://ops.fhwa.dot.gov/congestionpricing/strategies/not_involving_tolls/
parking_pricing.htm. (c) Read more about value capture at https://www.
fhwa.dot.gov/ipd/value_capture/defined/ (d) Funding available up to 80%.
https://www.transit.dot.gov/research-innovation/
mobility-demand-mod-sandbox-program

PROJECT POTENTIAL
The Middle Tennessee region is home to many innovative businesses and thinkers, and well poised to find creative
ways to leverage additional value out of infrastructure investments. Federal grants and other competitive funding
opportunities can be pursued by teams made of regional partners. A recent award is allowing Nashville to work with a
technology firm to understand how curbs are being used downtown, and how curb management policies can improve
downtown deliveries and promote safety.

HOW THIS HELPS
MORE PILOT AND FULL PROJECTS

As pilots prove ready for scaling up towards broad
deployment, smart mobility strategies will offer better ROI.

BETTER MOBILITY OUTCOMES

Using behavioral economics to create rewards or
penalties can help commuters make travel decisions
that benefit the entire transportation system.

Source: City of Seattle

The City of Seattle's Performance-Based Parking Pricing Program has established steps for monitoring which specific parking
prices throughout the city need to be adjusted in order to improve availability. A report summarizing the data and outlining the
proposed pricing changes is produced annually.
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4. the POLICY gap
To take full advantage of infrastructure investments and data collection efforts of jurisdictions in Middle Tennessee,
policies that support smart mobility strategies must be established and expanded based on need and opportunity. Policies
that allow multiple jurisdictions to agree on standards for equipment purchased, data sharing, open source solutions,
privacy, and operations will make each of the individual community investments more valuable and effective.
Standards for many of these policies are emerging and can be borrowed from other areas. For instance, Mobility Data
Specification is an application programing interface (API) that connects private mobility companies with local governments
and has been adopted by 90 cities around the world. Policies can help ensure goals and concerns around privacy and
inclusion are properly addressed.

EXAMPLES OF POLICY GAPS
•

Data sharing is ad hoc

•

Traffic management systems are often isolated

Source: SCTA

Toolkits like this one help employers see the wide range of creative solutions for providing travel options to their employees.
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STRATEGIES TO ADDRESS THE POLICY GAP
•

USE EXISTING AGREEMENTS AS A FOUNDATION:
Build off of corridor agreements towards regional interoperability standards and data sharing
standards.

•

ESTABLISH REGULATORY REVIEW PROCEDURES:
Conduct periodic regional and state policy and regulatory reviews to identify incompatibilities.

•

CREATE NEW POLICIES:
Advance new policies and regulations, including transportation demand management (TDM)
programs to curb traffic growth.

•

DEVELOP POLICIES WITH NOTIFICATION TRIGGERS:
Cities should enact policies that promote communication between city departments, utilities, and
other entities so that any time a maintenance or upgrade project is undertaken, each partner is made
aware of the work being done and can determine feasibility of completing another project identified
for the same area. Policies should promote installing capacity for future expansion of underground
infrastructure where comprehensive plans anticipate growth and development will occur.

•

EDUCATE EMPLOYERS:
Develop new policy and practice standards for regional employers to adopt, including real-time
information about alternatives to the automobile and incentives to use them.

•

MAKE ONBOARDING EASY FOR NEW TECHNOLOGY:
As new platforms for travel information emerge, promote interoperability with regional
clearinghouses and other information sites.

•

Source: LADOT

LADOT's 2019 Technology Action Plan identifies the importance of policies at the center of mobility stewardship.
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CASE STUDIES
technologies; demonstrate and evaluate
connected and automated vehicle technologies;
evaluate reliability safety, and mobility
initiatives. The initial test bed includes a
six-mile section between Bell Road in Nashville
and Waldron Road in LaVergne. Using fiber
communication and ultra-high definition
camera systems, each type of vehicle
interaction will be examined, providing insights
into vehicular behavior.

Source: TN.gov

•

TDOT OPEN ROAD TEST BED

Based on existing infrastructure and traffic
conditions, the I-24 Smart Corridor was
selected to serve as an open road test bed,
which will analyze active traffic management

The Open Road Test Bed pilot will also include
a partnership with Vanderbilt University, which
will use video feeds to create vehicle trajectory
projections. Other research efforts will be
conducted in partnership with technology
companies, original equipment manufacturers,
and entities such as TennSMART. The test bed
is intended to prepare the region for the future
of transportation through testing and research
of various ITS technologies and operational
strategies.

COLUMBUS, OH
Columbus, through its many smart
mobility efforts initiated by its
winning Smart Cities Challenge
proposal, worked with various
experts to create a Data Privacy and
Data Management Plan, which was
then shared with stakeholders and
the public for feedback. This
process contributed to the creation
of the Smart Columbus Operating
System, which serves as a
clearinghouse for data receipt,
sharing, and visualizing for public
and private officials in Columbus to
inform local decisions through
unique insights.

Source: smartcolumbus.gov
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PROJECT POTENTIAL
The region continues to see the deployment of devices that collect a high volume of data. Policies that create
frameworks for a shared platform of data sets and privacy standards could make the operation of smart devices more
affordable. Cities are also adopting customer service strategies of government to web-based systems. Policies that
help extend the capacity of online tools such as hubNashville make working with government easier and addresses
community needs faster and more efficiently. Open data portals empower the public to explore local metrics and gain
insights on public programs, services, and trends.

HOW THIS HELPS
LESS TIME AT INTERSECTIONS

Policies for data exchanges and smart signal systems
across jurisdictions would mean traffic signals talk to each
other and traffic flows more efficiently, especially along
corridors.

INTEGRATED FARE PAYMENT
ACROSS MODES, OPERATIONS

Imagine using the same payment platform to pay for the
train, bus, rideshare, scooter, and parking, or using the
Murfreesboro Rover, Franklin Trolley, Mule Town Trolley,
and WeGo on the same platform.

Source: National Capital Region TPB

This regional clearinghouse for the National Capital Region hosts a wide range of recent, publicly-accessible transportation
data, such as this map identifying VMT Growth.
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5. The SUPPORT gap
In order to deploy smart mobility systems in a sustained effort, support must be built and maintained throughout Middle
Tennessee. Elected officials, business leaders, transportation professionals, and the general public must support the
objectives, funding, and operations of a smart mobility investment. Advocates must be established, knowledge must be
shared, and communication must be consistently presented by trusted voices.
People are familiar with phone-based applications for travel information, but media coverage is less consistent on broader
components of the transportation system. Local leaders must provide messaging that explains why smart mobility
investments make sense and validate the impacts in both general and specific terms. Middle Tennessee is home to many
leaders and advocates that can play an important role in building broader community support.

EXAMPLES OF LIMITED SUPPORT
•

Local leaders and citizens in some jurisdictions may not yet see the value of smarter commutes

•

Urban centers tend to be focused on localized needs with less concern for surrounding jurisdictions

Source: Smart Cities Connect

Events like this Smart Cities Connect Expo are an ideal platform for bring partners into the smart mobility discussion.
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STRATEGIES TO ADDRESS THE SUPPORT GAP
•

KEEP STAKEHOLDERS INFORMED:
Through the Transportation Policy Board, the Transportation Coordinating Committee, and other
stakeholder groups and forums, ensure members are being kept updated on latest smart mobility trends
and aware of opportunities to pursue smart mobility solutions.

•

CENTRALIZE SUPPORT DATA AND RESOURCES:
Create a knowledge database for jurisdictional partners that includes data guidelines, implementation
resources, and latest self-assessment results.

•

KEEP THE MOBILITY DISCUSSION AND ITS PROGRESS TRANSPARENT:
Host quarterly inter-jurisdictional smart mobility forums open to the public to share new developments,
discuss outreach and partnership opportunities, and address interoperability, cyber security, and data
sharing.

•

MAKE AND MAINTAIN A COMMUNICATION PLAN:
Develop communication plan for sharing information on data privacy and the relationship between
public agencies, private vendors, and how data is collected, stored, and protected.

•

ENGAGE PEOPLE CREATIVELY:
Create an annual smart mobility/smart cities design and innovation event to encourage local innovation,
test emerging technologies, and build support among public and private partners.

Source: National Center for Mobility Management

In March 2020, the Tennessee Accessible Transportation and Mobility Act was passed by the Tennessee Senate. Its resulting
coordination diagram demonstrates both the complexity and need of potential support partnerships in all areas of mobility.
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IMPORTANCE OF STRONG LEADERSHIP AND ENGAGED STAKEHOLDERS

Even the best ideas can’t come to fruition without good leadership. Many cities described above are putting their plans
into action with the help of committed, organized leadership that can engage partners and stakeholders. In Columbus and
Seat Pleasant, Maryland, the mayors were instrumental in raising awareness and fundraising from the private sector to
support smart city goals. Other cities such as Pittsburgh and Austin have created dedicated staff positions to advance
their smart city agendas. The result is increased buy-in, a clear and operationalizable vision, and heightened community
engagement.

COMMUNICATION IS KEY

Good communication is essential to raising awareness and buy-in for any smart city program. Columbus has a
multi-faceted engagement strategy that maintains open communications with all interested parties. It has also developed
its brand to better tell its story. Seat Pleasant in Maryland has established regular education sessions to raise awareness
of smart city issues among citizens and to spread information on how to get involved. As a result of these efforts the two
cities have been able to better channel and capture interest and engagement among stakeholders, partners, and the
community at large.

CASE STUDY

Source:alexandria.gov

ALEXANDRIA, VA
Alexandria, VA has created a smart mobility program that emphasizes how elements such as a fiber optic
network, transit signal priority and emergency vehicle preemption, adaptive traffic signal control, and travel
time and speed sensors can benefit the quality of life for citizens.

46

PROJECT POTENTIAL
Middle Tennessee features many forums that bring together elected officials, stakeholders, innovators, and the general
public to determine how the region can partner and move forward on a variety of issues. GNRC currently participates in
many of these forums as both a host or contributor; the opportunity to foster collaboration and cooperation are
significant.

HOW THIS HELPS
INCREASED ENGAGEMENT

Establishing direct commuter relationships through mobile
platforms creates more informed users and more informed
project planning.

CONTINUED VISIONING

By leveraging existing stakeholder forums, collaborating
with emerging partnerships, and building off pilot project
deployments, the region is poised to build examples
showcasing smart mobility benefits.

Source: Commute Seattle

Seattle's Downtown Transportation Alliance is formed by the key public and private players in Seattle's transportation planning
and decisions.
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5

PRIORITIZATION AND
Building Momentum

This Smart Mobility Assessment for the
Greater Nashville area is a foundational
document designed to be a starting point for the
jurisdictions of the region to begin preparing for
emerging transportation technologies in a way that meets
goals of improving mobility, job access, travel safety,
environmental resiliency, and equity. Through an inventory
of existing smart mobility assets, the compilation of future
mobility goals, and a review of technological examples
from across the country, the Smart Mobility Assessment
lays out an action plan for how the region can begin filling
the gaps between where we are and where we aspire to be.

Bridging the gaps between where the region is and where
the region wants to be will take a continuous, deliberate
effort by leadership throughout the region over a period of
many years. The strategies identified in the previous
chapter offer a menu of ways to achieve progress towards
the regional vision. Based on the feedback received from
stakeholders throughout the Assessment process, there is
tremendous opportunity to work together in pursuit of
smart mobility strategies that support broader regional
goals and the desired outcomes of the communities of
Middle Tennessee.

Source: c2smart nyu

Smart mobility is about opportunities and relationships, helping various modes share the road safely and efficiently.
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SMART MOBILITY AND COVID-19

Source: cbs42
When the COVID-19 pandemic emerged, it sent a shockwave through our cities and our transportation systems. As
health officials have learned more about the virus and its transmission and vaccines are in early stages of
distribution, there remains an unclear impact on long-term travel patterns. The movement towards shared mobility
as a service has slowed but has still proven to be an attractive option for many commuters while helping
communities achieve transportation goals. Despite the changes and reconsiderations brought on by the pandemic,
the integration of technology into the transportation system has continued and will increase in the years ahead.
Cities and regions will continue to grow, and smarter solutions to mobility that link travelers to the best modes and
routes will remain a critical tool to a more sustainable transportation system.

This Smart Mobility Assessment signals an opportunity to
further explore and program technology strategies into
established components of existing transportation
processes, such as the Regional Transportation Plan (RTP).
The RTP is constructed with input from a number of
products and efforts that set the priorities of transportation
projects. For example, the Congestion Management
Process (CMP) contributes to the RTP by providing
information and data that describe current and future traffic
congestion levels, as well as the benefit of various
strategies that could mitigate or manage congestion
impacts. Smart mobility strategies can also factor into RTP
priorities related to social equity and environmental
impacts. This Smart Mobility Assessment builds off of prior
RTP attention to technology and offers guidance to
evaluate projects, better align investments with desired
outcomes, and encourage collaboration and feedback to

ensure data is used to improve the safety and performance
of the regional transportation system.

BUILDING MOMENTUM
Building momentum around upcoming smart mobility
initiatives is essential in order to keep up with the pace of
technological change and avoid negative and inequitable
impacts on our region. Using this Assessment as a starting
point, the GNRC seeks to lead an ongoing dialogue about
smart mobility, an increased investment in emerging
transportation technologies, more real-time sharing of
traffic information to manage both traffic and travel
demand, and an increasingly equitable distribution of the
advantages that smart mobility can bring to Middle
Tennessee. We look forward to partnering with you!
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