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IOT: FROM SMART CITIES  
TO SMART PLANETS

IoT proponents argue that connecting things around 
users’ bodies, homes and neighborhoods will result in 
a safer and more efficient community. Accordingly, 
smart-city projects ranging from environmental 
controls to pedestrian safety to smart street furniture 
to facial recognition for security cameras are starting 
to pop up all over the country—and the world.

But beyond this first bloom of large-scale projects 
lies a more advanced vision: Horizontally connected 
efforts that create a fabric of intelligence. It’s not just 
smart cities, but also smart states, smart countries 
and, potentially, an eventual smart planet.

The ultimate connected globe vision goes even 
further: Consider a world where everything is 
networked to everything else, allowing citizens 
to gain information from and interact with their 
community infrastructure, on-demand. Meantime, 
municipalities can combine information from public 
safety, health management, critical infrastructure, 
vehicle-to-everything (V2X) communications 
systems and every city department—down to pet 
licensing—to offer holistic applications that could 
make citizen lives better and easier.

It’s a grandiose vision, but it’s one that those in the 
IoT industry believe may well be possible, someday.

share:

Sponsored by:

http://www.facebook.com/sharer/sharer.php?u=https://pages.questexweb.com/SmartCitiesSmartPlanets-April2017-RegistrationPage.html?source=share
https://twitter.com/intent/tweet?source=webclient&text=Check+out+this+@FierceWireless+eBrief+on+how+IoT+technologies+are+taking+the+next+step+toward+connecting+cities+–+and+beyond:+https://pages.questexweb.com/SmartCitiesSmartPlanets-April2017-RegistrationPage.html?source=share
https://www.linkedin.com/shareArticle?mini=true&url=https://pages.questexweb.com/SmartCitiesSmartPlanets-April2017-RegistrationPage.html?source=share
http://plus.google.com/share?url=https://pages.questexweb.com/SmartCitiesSmartPlanets-April2017-RegistrationPage.html?source=share
mailto:?body=I%20thought%20you%20might%20be%20interested%20in%20this%20eBrief:%20https://pages.questexweb.com/SmartCitiesSmartPlanets-April2017-RegistrationPage.html?source=share &subject=FierceWireless%20eBrief:%20IoT: From Smart Cities to Smart Planets


Create a
profitable
path to 5G
Get the flexibility and performance you need for 
mobile broadband, IoT and MTC services. With the 
Nokia Cloud Packet Core, you can profit from new 
opportunities and evolve to 5G with confidence.

Get to the core of 5G - 
discover our cloud-native packet core
networks.nokia.com/solutions/packet-core

https://networks.nokia.com/solutions/packet-core?utm_campaign=packet-core-evolution&utm_source=fiercewireless.com&utm_medium=article


SPONSORED CONTENT

3April 2017

A FierceWireless eBriefIOT: FROM SMART CITIES TO SMART PLANETS

A digital world where everyone and everything 
is connected requires a network that can create 
immersive, life-changing experiences. Organizations 
need an agile, cognitive, auto-sensing, self-
learning, and programmable network to address 
the opportunities and challenges presented by this 
new world. Network core innovation will play an 
important part in making this network a reality.

SEIZING THE IOT/MTC OPPORTUNITY
The Internet of Things (IoT) and Machine 
Type Communications (MTC) will be the main 
drivers for the Fourth Industrial Revolution. 
They will present opportunities to address wide-
ranging business goals and social needs – such as 
accelerating the move to smart cities, making the 
world safer, and increasing productivity – through 
the enablement of broad-ranging new services and 
applications.

The seemingly endless uses for IoT/MTC will 
rapidly increase the number of devices and people 
that need to be interconnected. A recent Nokia Bell 
Labs Consulting Mobility Traffic report estimates 
that there will be 20 billion IoT devices (not 
including wearables) by 2020. To capitalize on IoT/
MTC, organizations will need to:

• Look to a wider, open ecosystem to speed 
innovation and time to market

• Address new mission-critical requirements across 
verticals such as healthcare, industrials, energy, 
transportation, and government

• Combine greater network intelligence and insight 
with analytics tools to rapidly develop and deploy 
new services

MEETING DEMAND FOR CAPACITY-INTENSIVE 
SERVICES
Demand for video and emerging technologies like 
virtual and augmented reality and two-way gaming 
will drive up broadband usage. Nokia Bell Labs 

predicts that wireless data traffic will increase 30-
fold between 2014 and 2020, with daily demand 
growing to 7.8 exabytes. Video applications will 
account for 56 percent of all traffic by 2020. 

 THE CONNECTED DIGITAL WORLD
As the digital world expands, the fabric that 
interconnects it will need to address a diverse range 
of new service requirements and characteristics. 
Networks must evolve to support:
• Any access technology: fixed or wireless on 

licensed, shared or unlicensed spectrum
• New scalability requirements created by the need 

to connect a massive number of devices 
• Flexible and efficient use of cloud and network 

resources
• Strict performance and reliability requirements for 

some broadband and IoT/MTC applications 

REIMAGINING THE NETWORK CORE
The network core will play a central role in creating 
this global interconnected fabric because it forms an 
intelligent connection hub. Nokia supports this new 
reality by investing in its Cloud Packet Core.

Rather than simply virtualizing existing platforms, 
Nokia has re-architected its Cloud Packet Core. 
The solution combines cloud-native architecture 
concepts such as software disaggregation, stateless 
functional software elements, ‘state-efficient’ 
processing, a common data layer and network 
slicing with centralized and distributed deployment 
options.

The result is a network core that provides the 
massive scalability, performance, flexibility, and 
reliability that organizations need to support the 
economics of broadband and IoT/MTC service 
evolution and enable a path to 5G.

Get to the core of 5G. Learn more about Nokia 
Cloud Packet Core innovation.

CONNECTING THE DIGITAL WORLD TO 
TRANSFORM THE HUMAN EXPERIENCE
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Most smart-city projects to date have been siloed, 
point-to-point, machine-to-machine use cases 
rather than examples of truly “smart” network-based 
infrastructure change. However, these initial IoT 
implementations may be paving the way toward 
more substantial transformations.

The lowest-hanging fruit for initial IoT use cases 
for most cities has been smart lighting, as it offers 
an immediate return on investment (ROI). By 
replacing existing street lights with LED-based 
lamps, utilities and other street light operators can 
cut energy and operations costs by 50 percent or 
more. Networking those LEDs delivers an even 
faster ROI, because of features such as remote 
management and faster outage response.

“The biggest consumer of city revenue is street 
lights, so it makes sense to convert them to more 
modernized technology,” said Landon Garner, 
CMO at Ingenu, one of several startups working 
to build wireless networks for cities and other 
industrial IoT customers. “A positive ROI comes 
within months, so cities can turn those around 
really quickly to save tax dollars. Similarly, smart 
parking allows cities to apply surges for rates at 
certain times, or monitor meter expirations, or 
direct citizens to open spots. … These are driving 
the IoT, but they’re not sexy, obviously. They’re 
instantaneous, revenue-producing applications.”

Examples of these types of initial, toe-in-the-water 
IoT implementations among cities span the gamut. 
For instance, startup Senet is working with vertical 
solution providers in smart building scenarios 
(Senet is another company building a wireless 
network for IoT uses). Most institutions rely on 
heat from massive steam boilers in the winter, which 
can be extremely inefficient. Senet’s network can 
be used to connect temperature and activity sensors 
that can have a big economic impact by reducing 
the amount of heating oil consumed, by, say, cutting 
off heat to radiators in unoccupied offices. 

Another example would be air quality monitoring. 
“We’re working with a new company that is doing 
sensors to monitor cigarette smoke,” said John Nye, 
director of business development for smart buildings 
and smart cities at Senet, which uses LoRa network 
technology running in unlicensed spectrum. “In 
public housing, there’s no smoking. But how do you 
prove that? This is the answer.”

These are all important efforts, but Jason Collins, 
VP of IoT market development at infrastructure 
giant Nokia, argues that cities need to stop thinking 
about these types of “hero projects” as an end game, 
and instead investigate how to open up municipal 
infrastructure so that citizens and governments 
have access to a set of solutions that offer two-way 
interaction and networked intelligence.

MOVING TO A BROADER VIEW
“We are trying to get to a set of business models 
where cities understand that the real play is the 
network effect and Metcalf ’s law,” Collins explained. 
Metcalfe’s law states that “the potential value of a 
network lies in the number of things connected to 
it. Right now, the IoT should have three or four 
times as big of an economic impact as the internet. 

SMART CITIES EYE A SMARTER FUTURE
By Tara Seals 

“The biggest consumer 
of city revenue is street 
lights, so it makes sense 
to convert them to more 
modernized technology. 

A positive ROI comes within months, 
so cities can turn those around really 
quickly to save tax dollars.” 

–Landon Garner, CMO, Ingenu
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But that’s not the case, because the devices are not 
networked together.”

For example, in the early days of the internet 
in the 1990s, people thought the killer app was 
e-commerce. But in retrospect, Google search was 
the first real killer app. 

“Google connected people with information, and 
they allowed people to get value in an unknown a 
priori way—I don’t have to know what I’m looking 
for, I can know what I need to know, on demand 
as I think of it,” Collins said. “Amazon is the same 
way—is it a bookstore? No. They connect a bunch of 
people selling stuff with a bunch of people buying 
stuff, on-demand. It’s the same idea with smart 
cities: When they connect citizens with government 
and each other, that will drive it out of the park.”

But cash-strapped cities likely will have difficulty 
obtaining funding for this ambitious vision as 
citizens worry over dilapidated school buildings, for 
example. 

“Cities don’t have a lot of money, so you need to 
put in platforms that allow people to interoperate 
with each other and the city itself, in a free, secure, 
privacy-protected kind of way, with multisided 

business models to help pay for it,” said Collins. 
That could include advertising, resale, data 
brokerage and other channelized approaches to 
delivering services, he noted.

TACKLING THE BUSINESS MODEL
The message of expanding connectivity is starting to 
circulate at town and city halls, and there have been 
some nascent efforts to move beyond point projects 
using incremental, logical business plans.

“For the first time, we’ve seen the entry of larger 
systems integrators building more horizontal 
approaches to IoT, as opposed to focusing on a 
vertical solution like water-quality monitoring,” said 
Senet’s Nye. “I think that in 2018 we’ll start to see 
solid, commercial deployment and real use cases 
delivered in more of a horizontal way.”

At first blush, this may be a case of simply re-using 
existing investments to support piggy-back apps, 
which may or may not talk to each other.

“Customers are increasingly thinking about 
investments in networking as one of their biggest 
priorities,” said Brandon Devito, VP at Silver 
Spring Networks, another company that is working 
to build wireless networks for cities and others. 
“Procurements that were narrowly focused on a 
particular challenge are now expanding. They’re 
saying, now that we’ve made an investment in this 
one, how can we expand? We’ve put in the LED 
lighting, so how can we use this same network to 
support traffic-signal controllers? Or hundreds of 
thousands of water meters, or electrical meters in 
multi-dwelling units (MDUs)?” 

Cities are also looking at network performance 
issues, like ultra low-latency services, to be more 
expansively connected. “There are a lot of things 
happening at the edge level,” said Ingenu’s Garner. 
“Devices are more and more intelligent, lessening 
the need for bandwidth, because computing can 
take place on the edge. You might have a video 
surveillance analytics app that only sends alerts or 
data when a triggering event happens—data doesn’t 
necessarily need to stream back in its entirety on the 
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network. That opens up the possibility of allocating 
on-demand resources from, say, first responders, 
quickly and more efficiently, which saves a lot of 
money in the long run.”

Some cities are ahead of the curve when it comes 
to cross-application communication and driving 
resulting benefits. Las Vegas for instance is 
addressing pedestrian safety on the Strip; through 
connected technologies that monitor traffic patterns, 
the city will be able to push traffic in certain 
directions at certain times, coordinating pedestrian 
traffic with street traffic. Sensors that determine the 
volume of pedestrians at any time can coordinate 
that with the traffic signals. 

There are also examples of more horizontal solutions 
in the healthcare space. Taking information from 
wearable health devices could help coordinate 
emergency responses more quickly. Or information 
from sensors in the insoles of dementia and 
Alzheimer patients’ shoes could be combined with 
alerts via the city. 

Cities are also interested in open data initiatives. 
“Cities have a tremendous amount of data, so they 
could create a mechanism for a two-way dialog via 
kiosks that have citizen engagement built in,” said 
Lani Ingram, Verizon’s VP of smart communities. 
Verizon is one of a number of telecommunications 
companies selling services and connections 
to municipalities. “These send out alerts, info, 

notifications—even internship job posts in key 
neighborhoods. They can also offer Wi-Fi. These 
are important things when you’re, say, Sacramento, 
California, where the city managers want to attract 
millennials by becoming a center for innovation, art 
and culture.”

ENGAGING MORE USERS
As cities and others move toward a more horizontal 
view of the IoT, they will need to engage a wide 
range of users, vendors and stakeholders. For 
example, the developer community will need to 
create specialized local solutions, while service 
providers may need to supply different types 
of services for different use cases. And systems 
integrators and others will need to be flexible 
enough to account for existing and future 
implementations.

“This is an evolving, brand new industry, and 
everybody is building this as they’re going along,” 
said Verizon’s Ingram. “But after plenty of pilots, 
cities are beginning now to move into larger-scale 
deployments. Cities are putting out RFIs, RFQs, 
RFPs, saying that they’re ready to do this beyond 
a neighborhood or street-level, and let’s talk about 
citywide.”

Added Ingram: “Cities have matured and become 
more digital-ready, and they’re looking at processes 
and adjusting for the digital age—we see more and 
more CIOs that are very engaged. Some have a 
chief of streets, a chief resilience officer, even maybe 
a chief of ‘dejunkification.’ … We are moving in the 
right direction.” l

“Cities have a 
tremendous amount of 
data, so they could create 
a mechanism for a two-

way dialog via kiosks that have citizen 
engagement built in.” 

–Lani Ingram, VP of smart communities, Verizon
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Smart city solutions are quickly spreading across 
cities of all sizes in the U.S., and the distinct 
organizational, geographic and population 
idiosyncrasies across communities has meant smart 
city iterations can vary widely.

Take these two contrasting smart city initiatives:

ENVISION CHARLOTTE
The Envision Charlotte initiative began around 
2010 in Charlotte, North Carolina. The project 
was initially spearheaded by a group of business 
organizations, including the Charlotte City Center 
Partners, Cisco, Verizon, and the private utility 
Duke Energy. As an energy hub, financial hub 
and the economic engine for the state of North 
Carolina, the city of Charlotte was looking to make 
a name for itself as a leader in sustainability in the 
region. Saving energy was identified as an initial 
target by the city partners for the project, and it 
aligned with energy goals Duke Energy had within 
its own business. 

Specifically, the goal of the Envision Charlotte 
initiative was a 20 percent energy reduction in 
Charlotte’s “Uptown” area over the course of five 

years. Duke created a special pilot program for 
the initiative called Smart Energy Now. “This was 
one component of the overall project focused on 
behavior, both by the tenants of the buildings and 
the engineers in the managing of the energy use, 
which was one of the most innovative parts of the 
project,” said Amy Aussieker, executive director 
at the nonprofit Envision Charlotte, which was 
formed in 2011 as a more permanent expansion of 
the initial smart city initiative.

The initial initiative targeted large commercial 
office buildings with over 10,000 square feet of 
office space in the uptown area that were deemed 
the biggest energy users. Of the 70 or so buildings 
that fit that criteria, 61 decided to participate and 
signed an energy reduction pledge. Duke installed 
shadow meters in the basements of the participating 
buildings. Cisco provided interactive kiosks that 
were installed in each building to offer visual 
tracking of energy use for employees, and Verizon 
donated the connectivity to transmit the data from 
each meter to the kiosk. 

Other components of the project included a 
training program to turn employees into “Energy 

TWO APPROACHES TO SMART CITY INITIATIVES
By Kendra Chamberlain

“This was one component 
of the overall project 
focused on behavior, 
both by the tenants of 

the buildings and the engineers in the 
managing of the energy use, which was 
one of the most innovative parts of the 
project.” 

-Amy Aussieker, executive director, Envision Charlotte



A FierceWireless eBriefIOT: FROM SMART CITIES TO SMART PLANETS

April 2017 8

Champions,” and an Energy Roundtable with the 
University of North Carolina in Charlotte, through 
which researchers looked at each building’s energy 
use to identify areas to reduce energy consumption 
without spending any money.

The City of Charlotte was brought into the initial 
collaboration, but functioned more as a supportive 
arm than an operational one. A few government 
buildings participated in the energy reduction 
program, for example. Importantly, the city didn’t 
fund any part of the project. All the investments 
came from the private sector. 

The initiative concluded after five years, and 
participants hailed it as a success. The “Envision 
Charlotte” moniker was transferred to a nonprofit 
in 2011 that has expanded the vision of the 
initial Envision Charlotte project; that nonprofit 
is now working with the City of Charlotte and 
the U.S. Department of Energy on a number of 
other initiatives leveraging IoT technologies for 
environmental sustainability. 

CHICAGO AND THE ARRAY OF THINGS
Chicago is a different story. The city has been very 
hands-on in projects that utilize IoT technologies, 
and it has a number of smart city solutions in 
place, from a predictive model that helps the city 
control its rat problem, to sensors that help it better 
understand and make improvements to its flood 
management programs. 

“We began our journey with open data, as many 
cities did, but very quickly moved up the stack 
to advanced analytics and then to machine-to-
machine, sensor-driven solutions,” said Brenna 
Berman, Chicago’s Department of Innovation and 
Technology (DoIT) commissioner and CIO.

One of the city’s more recent projects is called the 
Array of Things (AoT), a network of environmental 
sensors that collect data about weather, air quality 
and pollution, noise, and vehicular and pedestrian 
traffic. The project is a collaboration among the City 
of Chicago, the University of Chicago and Argonne 
National Laboratory.

The AoT project is just now getting off the ground. 
The goal is to install 500 nodes of sensors by the 
end of 2018. “We are somewhere in the middle of 
putting up the first 50 still,” said Rob Mitchum, 
communications manager at the University of 
Chicago’s Computation Institute and spokesman for 
the Array of Things project. 

The nodes are being installed on street lights in 
target neighborhoods around Chicago. Each node 
is equipped with multiple sensors and a device 
developed by Argonne National Laboratory, called 
Waggle, which pre-processes the data before 
transmitting it back to the central database. Each 
AoT node, which is powered by the street light 
it’s installed on, is expected to generate about one 
gigabyte of data per month. AT&T is providing 
connectivity.

The AoT effort is a research project aimed at 
collecting environmental, noise and traffic data for 
future research and planning. “We’re testing two 
things there,” Berman said. “One of the things we’re 
testing with this project is our ability to build a 
sustainable and flexible sensor platform for cities. 
And then there’s the data itself. There is so much 
that we actually don’t know about Chicago, or any 
city.” 

Eventually, the data will be used by the city for 
analytics-driven city services. Researchers hope to 
use the data for studies on climate and weather, 
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public health, and other topics. And in the future, 
the data will be made available to the public 
through a web portal.

PUBLIC VS PRIVATE DRIVERS
Envision Charlotte was largely a business initiative, 
focusing on commercial buildings, and with a clear 
business outcome as the goal. There was little public 
involvement in its planning or execution because 
the program was targeted specifically at business—
though residents of Charlotte certainly benefit 
indirectly from the initiative. 

Chicago’s government-driven initiatives, on the 
other hand, are designed to benefit community 
members as an outcome, and they function as city 
services. “This is a public utility for the City of 
Chicago; just like you get water from your faucet, 
you’re able to get data about your neighborhood,” 
Mitchum said. 

Berman added that it’s easier to take risks within an 
academic framework—that’s the case especially for 
research projects like AoT. The project has a clear 
business case for the city, but not an immediate 
operational outcome. “Data collection is a clear 
outcome, knowing is an outcome,” Berman said. “Is 
it going to make our air quality cleaner? Absolutely. 

Do I know exactly how it’s going to do that? Not 
yet.”

CROSS-CITY COLLABORATION
The smart city space is quickly maturing, which 
means more cities are interested in leveraging IoT 
technologies to achieve desired outcomes. And 
that’s translating into significant knowledge-sharing 
across cities. As two models of successful smart city 
projects, both the Envision Charlotte project and 
Chicago’s Array of Things have been transformed 
into pilot programs that can be transported to new 
cities. 

Berman said cross-city collaboration will be an 
important strategy in the smart city space moving 
forward. “Every city has a different starting point, 
every city needs a different level of implementation,” 
she said. “We can learn from each other and we’re 
talking about doing work together. Because every 
dollar that I can spend that benefits four cities—and 
vice versa—is much better than four cities working 
in silos.” l

“Is it going to make 
our air quality cleaner? 
Absolutely. Do I know 
exactly how it’s going to 
do that? Not yet.” 

-Brenna Berman, Department of Innovation and 
Technology (DoIT) commissioner and CIO, City of 
Chicago


