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President’s Message 
America is changing. Self-checkout lanes at grocery 
stores, for example, allow us to bypass long lines. 
Fitbit watches allow us to monitor our steps, heart 
rate, and sleep. Driverless cars, trucks, and buses will 
soon be commonplace.  

Over the next decade, automation, artificial 
intelligence, data analytics, and millions of everyday devices connected to the internet will change 
American life. New jobs will emerge, such as technicians who maintain and repair driverless 
vehicles and grocery store self-checkout equipment. Other jobs, such as drivers and cashiers, may 
be eliminated.    

Leaders in communities across the nation have a choice: resist or embrace change.  

Leaders could resist the changes in an attempt to preserve the jobs of drivers, cashiers, and the 
like. While well-intentioned, resisting change in communities of color threatens to increase 
disparities by holding back our communities while others modernize and grow.  

Alternatively, leaders could use these changes strategically to attract new jobs, grow minority-
owned businesses, and improve services to residents. In the past, people of color have envisioned 
the future and strategically positioned themselves. African American female NASA mathematician 
Dorothy Vaughan, depicted in the movie Hidden Figures, speculated that an incoming IBM 
computer would displace her team in the 1960s. In anticipation, NASA’s African American female 
mathematicians learned the computer language Fortran and were prepared to take over new jobs 
operating the computer when it arrived.  

While leaders should embrace the future, they must also anticipate challenges like job 
displacement and redlining, and work proactively to solve these problems to ensure equitable 
growth. The Joint Center is producing ideas and solutions to help visionary leaders embrace the 
future in ways that are most beneficial for communities of color.  

5G and Smart City technologies are key components of the future. This report is the first extensive 
analysis of the unique opportunities that 5G and Smart City technologies offer to communities of 
color. We hope you find it useful.  

Spencer Overton 
President 
The Joint Center for Political and Economic Studies
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Executive Summary 
This report examines the implications for communities of color of fifth-generation wireless 
technology (also known as 5G) and Smart City technology. Currently, major mobile network 
operators, such as AT&T, Sprint, T-Mobile, and Verizon, offer the fourth generation of wireless 
broadband technology (4G). Over the next four years, these companies will start to offer 5G in 
select cities. 5G will facilitate the growth of Smart City technologies, which are tools that allow 
cities and counties to manage public services such as transportation and power grids more 
efficiently.  

Key Points 

 5G networks will be 10 to 100 times faster and have greater capacity than current 4G LTE 
networks. The increased speed and capacity will allow web pages, video, and other data to 
load faster on mobile devices, as well as enable various innovations such as remote surgery 
and smart cars that avoid collisions.  

 5G could reduce or expand the digital divide, depending on choices made by government 
officials and wireless companies. Faster 5G could expand high-speed broadband access to 
many of the 34 million Americans who currently lack access to the service, and it could reduce 
racial disparities in access. Compared with Whites, Latinos are more than two times more likely 
and Blacks are almost two times more likely to use mobile devices for their primary access to 
the internet. 5G could increase these mobile users’ access to high-speed broadband. But if not 
properly deployed, 5G may become another set of services unavailable to many 
neighborhoods of color. 

 Blacks and Latinos want 5G infrastructure jobs. While numbers will vary based on local 
factors, for every 100,000 residents in a city or county, U.S. telecom providers could spend 
about $28 million to install 5G infrastructure. That would create an estimated 35 jobs during 
construction (including 15 construction jobs). In a Joint Center survey, 74 percent of Latino 
males and 73 percent of African American males said they were either extremely likely or 
somewhat likely to accept a job earning $65,000 to $75,000 a year installing infrastructure to 
make mobile phones and wireless devices work better. 

 

 5G will enhance the “Internet of Things” and allow Smart Cities to develop. 5G will connect 
wireless networks to billions of devices, such as cars, home appliances, machinery, and 
wearable technology. Innovative localities will use Smart City technologies like connected 
sensors and data to provide municipal services more efficiently and effectively. For example, 
monitors in dumpsters will communicate with sanitation trucks when the dumpsters are full 
and should be emptied.  
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 5G and Smart City technologies will drive innovation, productivity, local economic 
development, and permanent job growth. While the numbers will vary based on local 
variables, for every 100,000 residents, a city or county could see a boost in its annual gross 
domestic product (GDP) of about $125 million and gain approximately 650 new permanent 
jobs.  
 

 Automation facilitated by 5G and Smart City technologies will also likely eliminate some 
jobs. Sensors in sanitation bins, for example, could result in fewer sanitation workers. Parking 
lot systems could replace parking attendants. Autonomous buses may displace bus drivers.  

 If unchecked, bias may exist in Smart City platforms. Constant data collection and analysis 
can be abused. Errors in collecting and analyzing data can produce racial disparities.  

Recommendations  

5G and Smart City technologies are coming, and state and local leaders should focus on equitable 
development that improves the quality of life in communities of color. Leaders should ensure that 
communities of color are positioned to fully take advantage of new jobs, business opportunities, 
and enhanced services. Leaders must also anticipate and mitigate potential challenges, such as 
redlining, data bias, and some jobs becoming obsolete. 

Specifically, elected officials should . . .  

 Adopt a Digital Inclusion Strategic Plan to ensure all segments of a community benefit from 
innovation and economic development. 
 

 Negotiate with network operators to ensure  
o minority contractors and a diverse workforce help install and maintain 5G and Smart 

City technologies; and  
o 5G is accessible and affordable for all residents.  

 

 Update the permitting process to accommodate new technologies, such as 5G cell towers, 
small cell antennas, and other infrastructure. Operators will likely prioritize 5G installation in 
localities with a modern permitting process.  

 Promote digital readiness and workforce training so that residents can be lifelong learners 
who update their skills to meet the needs of constantly evolving industries.  

 Establish clear rules on the collection and use of data to stimulate innovation, prevent bias, 
and protect privacy.   
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Innovation and Equitable Development 
Innovation has already disrupted various industries. Amazon, for example, now has a greater 
market value than Wal-Mart, Target, Best Buy, and Macy’s combined.1 5G networks and Smart 
City applications are among the technologies that can help disrupt the status quo and improve 
opportunities, services, and quality of life in many communities of color. 

The problem, however, is that these tools also risk expanding the digital divide and other racial 
disparities. Workers of color may lose jobs in the wake of automation facilitated by Smart City 
technologies, for example, and these workers may lack the skills and relationships to land new-
economy jobs. Businesses of color may lack the capacity to capitalize on new opportunities. New 
5G and Smart City infrastructure may be installed downtown but not in neighborhoods of color.  

To prevent such disparities, local leaders should focus on equitable development that aims to 
improve the quality of life in communities of color as a primary goal.2 State and local leaders must 
ensure that communities of color are positioned to fully take advantage of new jobs, business 
opportunities, and enhanced services that stem from 5G and Smart City technologies. Leaders 
must also anticipate and mitigate potential challenges from the technologies, such as redlining, 
data bias, and some jobs becoming obsolete. 

In discussing new technologies with 
private companies, local leaders must 
recognize that the companies have an 
incentive to market their products to 
generate revenue. Leaders should not be 
seduced by technical wizardry or grand 
rhetoric about the potential of new 
technologies. 3  Instead, leaders should 
focus soberly on the core needs and 
objectives of their city or county, and they 
should assess whether particular 
technologies best address those needs 
and objectives.  

Leaders should take time to ask vendors 
penetrating questions. They should not let vendors hide behind technical jargon, and they should 
not be embarrassed to ask follow-up questions to clarify cloudy issues. The fact that busy city and 
county officials lack the time to become technical experts should not be a reason either to avoid 
innovation or to allow wireless companies or Smart City technology vendors to dominate 
discussions.4 Companies are not doing their jobs adequately if they cannot present concepts in a 

Leaders must ensure 
communities of color are 

prepared to take 
advantage of new jobs, 
business opportunities, 
and enhanced services 
from 5G and Smart City 

technologies. 
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manner understandable to non-experts. City and county officials should retain outside technical 
experts if necessary.  

If implemented properly, 5G and Smart City technologies can drive economic development and 
improve services and quality of life in communities of color. This report is the first step in helping 
leaders implement these tools to benefit communities of color most effectively. 
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An Overview of 5G Technology 

The Evolution of Wireless Networks 
 
A wireless network consists of cellular towers, satellites, and other transmission infrastructure.5 
Such a network uses radio waves to connect and transmit data.6 In simple terms, cell phones 
operate as two-way radios. When you call someone, your phone converts your voice into an 
electric signal, which is transmitted via radio waves to the nearest cellular tower.7 That tower 
bounces the radio waves through a network of cell towers and eventually to the phone you are 
contacting. 8  As wireless technology evolved, it introduced new applications, such as text 
messaging and internet service, on mobile devices. 
 
The first generation (1G) of wireless networks allowed consumers to make calls using analog voice 
services.9 Second generation wireless networks (2G) transitioned to digital voice services and also 
introduced text messaging services.10 Third generation (3G) wireless networks offered mobile 
internet access for the first time, primarily for email.11 Fourth generation (4G) wireless networks 
offered high-speed broadband internet over mobile devices,12 enabling users to stream video and 
download third-party applications (apps).13 The explosive growth of apps has led to greater mobile 
data usage and has created a demand for 5G.14  
 

Figure 1
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5G Is Faster and Has More Capacity  
 
5G technology increases the speed at which data travels over wireless networks and increases 
capacity so that the networks can manage more data.15  
 
5G networks will have download speeds that are 10 to 100 times faster than today’s 4G LTE 
networks.16 Current 4G LTE networks operate at download speeds of 7 to 20 megabits per second 
(Mbps), and at peak rates speeds can approach 100 Mbps. In contrast, 5G networks will likely 
operate initially at about 100 Mbps, and may reach peak download speeds of more than 1,000 
mbps (or 1 gigabit per second).17  
 

Figure 2: 3G-5G Speed Comparisons18 
 

 
 
Switching to 5G technology may cut the time it takes a consumer’s request for data to travel 
through the network, and for the data to arrive back at the consumer’s device, from about 50 
milliseconds to just 1 millisecond.19 These speed figures may seem technical, but the capability will 
allow for real-world breakthroughs in areas that require instantaneous response and precision, 
such as remote surgery and smart cars that avoid collisions.20  
 
5G networks also will have greater capacity, which will avert congestion and make the networks 
more dependable,21 particularly in densely populated metropolitan areas.
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5G Facilitates Smart Cities 

 
5G's faster speeds and greater capacity will allow networks to manage more data, which will 
facilitate growth of the Internet of Things.22 The Internet of Things is the increasingly common 
phenomenon of embedding such everyday objects as watches, cars, and appliances with 
computing devices that are wirelessly connected to the internet and can use sensors to collect, 
send, and receive data through the network.23 Wearable devices that measure stress levels and 
track heart rates, for example, can reduce heart attacks.24 The National League of Cities has cited 
the projection that 9 billion devices will be connected to the internet by 2018.25  
 
5G and Internet of Things technologies will also allow municipalities to fully leverage Smart City 
technologies.26 A Smart City (or Smart County) is a jurisdiction that uses multiple technologies to 
more efficiently manage transportation systems, schools, libraries, power grids, water supply 
networks, waste management, law enforcement, and other public services. While the definition 
of Smart City is constantly changing due to innovation, current Smart City technology is part of 
larger societal trends that use automation, artificial intelligence, and data analytics to cut costs 
and enhance services.  
 
Smart City technologies can save money, provide better services, and expand services to 
underserved communities. For example, smart energy grids and smart meters can reduce energy 
costs, and remote monitoring of blood sugar and blood pressure (telehealth) can allow more 
preventative care and reduce health care costs. Data exchange between ambulances and hospitals 
and body cameras on police can save lives. For traditionally underserved communities, more-
responsive bus routing can open up job opportunities, and video appointments with medical 
professionals can expand access to health care. 
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Examples of Smart City Technologies27 

 

TRANSPORTATION  

 Parking meters that flag open parking spaces 
for drivers 

 Traffic lights that monitor and manage traffic 
in real time 

 Real-time bus and subway arrival schedules 
on smart phones 

 Buses and subways with Wi-Fi 

 Bus systems that monitor demand to allow 
for better bus routing  

 Autonomous (driverless) buses, trucks, and 
cars 

 Vehicle-to-vehicle communications that 
reduce collisions 

 

HEALTH 

 Telehealth remote monitoring that tracks 
blood sugar, breathing, heartbeat, and 
blood pressure to manage diabetes, 
asthma, and heart disease 

 Ambulances that send a patient’s 
condition information to hospitals, and 
hospitals that reply with the patient’s 
medical history 

PUBLIC SAFETY  

 Body cameras that improve interactions 
between residents and police 

 Sensors that detect the location of gunshots 
in real time and reduce gun violence by up to 
50%  

ENERGY 

 Streetlamps that signal officials when 
bulbs need to be replaced 

 Smart energy grids that are more efficient, 
reliable, and safe for workers 

 Home smart meters that save consumers 
money 

SANITATION 

 Garbage bins that let officials know when 
the bins are full and should be emptied   
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Diverse cities are currently working to roll out Smart City technologies that 5G will enhance. 
Examples include: 

 San José, California: In partnership with Intel, San José is installing a network of air quality, 
sound, and climate sensors that measure particulates in the air, noise pollution, and traffic 
flow. City management will use this information to improve air quality, noise, 
transportation efficiency, environmental sustainability, health, and energy efficiency. 28 
The city hopes to drive economic growth and add 25,000 CleanTech jobs. 

 New Orleans, Louisiana: In response to climate change–related flooding, heat, and storms, 
the Trust for Public Land’s Climate-Smart Cities initiative is working with public agencies, 
stakeholders, and researchers to help New Orleans develop data-driven green 
infrastructure. The tool, which uses geographic information systems software, combines 
geographic data about climate-related threats like flooding with data on public health, 
income, race, and neighborhood access to green space. A streamlined, web-based tool and 
training for city planners and decision-makers will launch in 2017.29 

 Los Angeles, California: The city is using open data and inter-departmental data sharing to 
increase data-driven decision-making. 30  One initiative uses geographic information 
systems software to measure where litter is concentrated. Then those areas are targeted 
for cleaning. In one year, the initiative helped reduce “unclean streets” by 82 percent and 
cut costs for the city’s sanitation department.31  

 Denver, Colorado: The city is focused on expanding transportation alternatives through a 
combination of intelligent vehicles, ride-sharing, sensor-based infrastructure, and easy 
access to public transportation via apps. Smart transportation solutions can empower 
lower-income residents who do not own a car.32 

 Seattle, Washington: Seattle City Light is working with city government to upgrade Seattle’s 
electric meters. The meters provide more accurate energy consumption readings, allow 
users to more effectively conserve energy and cut costs, and let officials more quickly 
respond to outages.33 

 Columbus, Ohio: The U.S. Department of Transportation recently selected Columbus as the 
winner of America’s Smart Cities Challenge. The competition pledged up to $40 million to 
help the winning city become the country’s first to fully integrate innovative technologies 
into its transportation network. 34  Columbus proposed to deploy electric self-driving 
shuttles to link a new bus rapid transit center to a retail district, connecting more residents 
to their jobs. Columbus also plans to use data analytics to improve health care access in a 
neighborhood that currently has an infant mortality rate four-times the national average, 
enabling improved transportation options for expectant mothers most in need of prenatal 
care. The city’s proposal stated that “the future of transportation is not just about using 
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technology to make systems safer and more efficient—it’s about using these advanced 
tools to make life better for all people, especially those living in underserved 
communities.”35  
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5G Field Testing Is Already Under Way 
 
As they develop their 5G networks, the four leading U.S. wireless carriers—AT&T, Sprint, T-Mobile, 
and Verizon—currently are conducting field tests and partnering with equipment manufacturers.  

 

 AT&T unveiled its 5G roadmap to include outdoor trials and tests in 2016,36 and the company 
conducted trials in Austin, Texas, and Middletown, New Jersey.37 The carrier is collaborating 
with Intel and Ericsson to develop its network.38  
 

 Sprint is laying the 
groundwork for its 5G 
network by conducting 
trials in Santa Clara, 
California and 
Philadelphia, 
Pennsylvania.39 
 

 T-Mobile partnered 
with Ericsson and Nokia 
to begin field trials in 
2016, with an expected 
launch of its 5G network 
after 2020.40  
 

 Verizon is using a van to 
drive around its 
research facilities to 
test 5G connectivity. 41 
Verizon is also 
partnering with 
Samsung, Qualcomm, 
and other equipment 
manufacturers to create common specifications for 5G testing.42 The carrier plans to roll out 
its 5G network in 2017.43  
 

 Other companies, including cable and technology companies, are initiating their own 5G trials. 
In January 2016, for example, Google tested the use of solar-powered drones to deliver 5G 
internet. 44  In August 2016, Google notified the FCC it was testing wireless-transmission 
technologies in 24 U.S. locations, indicating the company may offer a wireless version of its 
wired internet service—Google Fiber.45 4647 

The Role of Wireline Providers in 5G 
 

Cable, phone, and other wireline infrastructure providers 
will play an important role with 5G. Currently, mobile 
network operators manage wireless traffic by routing it to 
fiber-optic lines of cable providers and other wireline 
providers, and this will increase with 5G. Also, wireline 
companies currently provide Wi-Fi services to subscribers’ 
homes and other venues, and Wi-Fi carried 42 percent of 
all wireless data traffic in 2015.46 In addition to allocating 
high-frequency spectrum for 5G use by mobile network 
operators (licensed spectrum), the Federal 
Communications Commission allocated other spectrum 
bands for “unlicensed” 5G use, such as Wi-Fi provided by 
wireline companies. As Smart City and Internet of Things 
applications increase the amount of data being used, the 
Wi-Fi provided by wireline companies will play a significant 
role in the 5G data ecosystem.47 Further, wireline 
companies like Comcast and Google could develop and 
provide 5G wireless mobile services that compete with 
those from Verizon and AT&T. 
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How 5G and Smart Cities Affect Communities of 
Color  

5G Will Drive Economic Development and New Jobs  

5G will drive local economic development and new jobs, both from the initial installation of the 
5G infrastructure and the innovation and economic growth that stem from improved wireless 
technologies.  
 
Construction Investment and Jobs 
 
The major U.S. network operators could invest approximately $93 billion on construction over 
seven years to install 5G, according to an Accenture report commissioned by a major wireless 
industry trade association.48 For each year of the 7-year build-out period, the report estimates 
that construction spending will create 120,000 jobs (including 50,000 short-term construction jobs 
and another 70,000 short-term jobs resulting from spending on suppliers and other partners and 
their spending in the economy).49 While the numbers will vary based on local factors, for every 
100,000 residents in a city or county, telecom companies could spend about $28 million in 
construction to install 5G, creating about 35 short-term jobs (which includes about 15 short-term 
construction jobs).50 These short-term jobs will subside once 5G installation is completed in the 
area.  
 
The infrastructure-installation jobs will arise because 5G will require more infrastructure than 
previous generations of mobile wireless technology. While the high-frequency spectrum bands 
allocated for 5G enable higher-capacity data transfers and faster broadband speeds,51 they do not 
travel as far as low radio frequencies and have a harder time penetrating walls and buildings.52 
While 4G or 3G can rely on a few cell towers that are hundreds of feet tall and send wireless signals 
for miles, 5G networks will require “10 to 100 times more antenna locations.”53   
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       Figure 3 
 

 
 
 
5G will use “small cell” antennas that will be placed on top of streetlight poles, buildings, and 
homes to boost signals, particularly in densely populated areas.54 Also, 5G networks will need the 
construction of new cell towers, antennas, and other infrastructure,55 which will also require laying 
new webs of fiber optic cables underground to connect cell towers and antennas.56  
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Black and Latino men are particularly interested in job opportunities installing 5G. In a late 2016 
survey of 600 African Americans and 300 Latinos commissioned by the Joint Center for Political 
and Economic Studies, 74 percent of Latino men and 73 percent of Black men stated they were 
either extremely or somewhat likely to accept a job installing 5G infrastructure.57   

Figure 4: Black and Latino Interest in 5G Deployment Jobs by Gender 

Would you accept a job that pays $65,000 to $75,000 per year installing antennas on top of 
streetlight poles so that mobile phones and other wireless devices work better? 
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Long-Term Economic Development and Jobs 
 
After 5G is installed, the Accenture report estimates 5G networks will help boost annual gross 
domestic product by about $420 billion and create about 2.2 million jobs, not including additional 
economic growth from expanding broadband access to Americans who currently lack access.58 
While the numbers will vary based on local variables, for every 100,000 residents, a city or county 
could see a boost in its GDP of about $125 million and gain approximately 650 new jobs.59  
 
5G will help cities remain competitive and 
attractive to companies. Many small and 
large companies will require a modern 
communications infrastructure for 
manufacturing, providing services, 
developing new technological applications, 
managing business operations, and 
communicating with customers. Reliable, 
fast, and high-capacity internet will be 
especially valuable to companies as they 
increase efficiencies and productivity 
through automated systems, artificial 
intelligence, data analytics, and other 
innovations.60 For example, Goldman Sachs estimated that connected digital health devices could 
result in greater remote patient monitoring, better chronic disease management, decreased 
mortality, and $305 billion in annual health savings. 61 
 
 

 

 

 
 
 
 
 
   
 
 
 

For every 100,000 
residents, a city or county 

could realize a boost to 
GDP of about $125 million 

and approximately 650 
new jobs. 
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5G and Smart City Technologies Will Also Eliminate Some Jobs 
 
Elected officials must also anticipate and address the potential job loss from automation facilitated 
by 5G and Smart City technologies. For example, new sensors to detect garbage levels in trash bins 
that signal trucks when the bins are full may result in fewer sanitation workers. Automated parking 
lot systems could displace parking attendants. Autonomous buses may displace bus drivers.  
 

Such job loss is a part of a broader economic 
transformation driven by automation and artificial 
intelligence. Oxford University researchers found 
that within the next 10 to 20 years, 47 percent of 
U.S. jobs that existed in 2010 are at high risk of 
being automated,62 including a large percentage of 
transportation, production, office and 
administrative support, sales (e.g., cashiers), 
service, and construction jobs. 63 Another study by 
the Center for Global Policy Solutions predicted 
that 4 million driver jobs could be lost with the 
switch to autonomous vehicles, and that the job 
loss would disproportionately affect Black and 
Latino males.64  

 
Rather than resisting this change, cities should embrace innovation and ensure that displaced 
residents do not disproportionately bear the costs of growth. As discussed below, cities should 
take concrete steps to accommodate workers displaced by Smart City technologies, such as 
prioritizing the training and placement of these workers in new job opportunities created by Smart 
City technologies.  

  

Within the next 10-
20 years, 47 percent 

of U.S. jobs that 
existed in 2010 are at 

high risk of being 
automated.  
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5G and Smart Cities Could Reduce Racial Disparities 

People of color are more likely to depend on mobile devices for internet access and thus may be 
more likely to benefit from the increased speeds and capacity of 5G networks.  

The digital divide persists in wired home broadband connections, but it is insignificant in mobile 
broadband. Research by Pew indicates that only 65 percent of Blacks and 58 percent of Latinos 
have wired broadband at home, compared with 78 percent of White Americans.65 In contrast, few 
racial disparities exist among smartphone ownership—68 percent of Blacks, 64 percent of Latinos, 
and 66 percent of Whites said they own a smartphone.66  

Communities of color rely more heavily on mobile devices to access the internet. A recent Pew 
report found 15 percent of Blacks and 23 percent of Latinos access the internet primarily on their 
smartphones, compared with only 9 percent of Whites.67 Another Pew study found that a majority 
of Black and Latino smartphone owners rely on their cell phones to apply for jobs and look up 
information related to health conditions.68   

Online activities such as taking remote classes and telecommuting, however, may require high-
speed network connections. According to the Federal Communications Commission, current 4G 
technologies “cannot achieve the same kinds of consistent speeds” as current wireline high-speed 
broadband.69   

Although internet on a mobile device is 
no substitute for a home connection 
using a desktop or laptop computer with 
a larger screen and keyboard, the 
increased speeds and capacity of 5G 
networks may help bridge the digital 
divide. 5G networks may help expand 
access to high-speed internet service to 
some of the 34 million Americans who 
currently lack such access.70  

In addition to reducing disparities, increasing access to high-speed broadband could also increase 
employment and gross domestic product. An Accenture study estimated that providing high-
speed broadband access to most Americans who currently lack access would increase annual gross 
domestic product by $90 billion and add 870,000 new jobs.71  

Smart City technologies and innovations facilitated by 5G may also reduce racial disparities by 
expanding access to critical services and goods. As discussed above, better transportation options 
through more responsive bus routing and autonomous vehicles can allow underemployed 
residents to access more job opportunities. Telemedicine that remotely monitors blood sugar, 

Latinos are more than 
twice as likely as Whites to 
use mobile devices as their 

primary access to the 
internet. 
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blood pressure, and breathing can help with treatment of diabetes, heart disease, and asthma, 
which disproportionately afflict many communities of color. Body cameras on police can improve 
interactions between police and residents and help protect both.  

72 73 74 75  

76 77 78 79 80  
81  

5G and Rural Communities of Color 

5G poses unique opportunities and challenges for communities of color in rural areas.   

While people of color are more likely to live in metropolitan areas than in rural areas, the 
14 million people of color who live in small towns and rural areas disproportionately lack 
access to wired home broadband.72 In Mississippi, for example, 39 percent of rural and 
small town residents are African American,73 and 60 percent of the total rural population 
lacks access to wired home broadband.74 In New Mexico, 43 percent of rural and small 
town residents are Latino,75 and 61 percent of the total rural population lacks access to 
broadband.76 Nationwide, approximately 68 percent of Americans living on rural Tribal 
lands lack access to high-speed wired home broadband.77 

This lack of access translates into disparities in internet use. Rural African American 
internet use, for example, is 11 percentage points lower than rural white internet use and 
10 percentage points lower than urban African American internet use.78 Rural Latino 
internet use is 9 percentage points lower than rural white internet use and 5 percentage 
points lower than urban Latino internet use.79 

While using 5G to provide high-speed broadband to rural communities of color has great 
promise, rural areas pose economic and technical challenges that have yet to fully be 
resolved. For example, laying fiber in rural areas is generally more expensive due to a lower 
return on investment. Also, 5G high-frequency radio waves do not travel as far as 4G LTE 
signals, and rural areas have less access to electric power sources.80 Some have proposed 
solutions, such as government subsidies for infrastructure build out, unmanned aerial 
vehicles to transmit signals, and solar-powered devices.81 

 0 
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5G and Smart Cities Could Also Expand Racial Disparities 

5G and Smart City technologies also have the potential to increase racial divides. Digital readiness, 
affordability, and geography have posed barriers to some people of color as technology has 
evolved,82 and they could pose similar barriers with 5G. 

A 2016 Pew Report found that only 12 percent of Black and 13 percent of Latino adults called 
themselves “digitally ready,” compared with 65 percent of White adults.83 Without proper training 
to use emerging technologies at home and at work, many underserved communities will be 
excluded from both services and job opportunities, and socioeconomic disparities may increase. 
The racial gap in digital readiness also suggests that many people of color may be less likely to 
know how to secure their data to protect their privacy, a vulnerability that will be magnified as 
Smart City technologies collect more data.  

The benefits of 5G also will be diminished if communities of color cannot access these networks 
at affordable rates. Despite relying more heavily on mobile devices for access to broadband, Pew 
found that Blacks and Latinos are about twice as likely as Whites to have canceled or cut off their 
smartphone service due to financial constraints.84 About one-third of Black and Latino smartphone 
owners say they experience higher-than-expected monthly bills.85 In addition, 43 percent of Black 
and 49 percent of Latino smartphone owners stated they occasionally reached their mobile data 
cap as part of their cell phone plan.86  

If not properly deployed, 5G and Smart City technologies have the potential to become another 
set of goods and services kept from communities of color. According to a Brookings report, a 
majority of the country’s largest cities still have segregation levels between 50 and 70 percent.87 
Segregation and redlining keep residents of poor neighborhoods—many of which are 
overwhelmingly Black and Latino—isolated from good jobs, housing, schools, and services.88 One 
study found with existing wireless service, poor neighborhoods received 15 percent less cell phone 
coverage than their rich counterparts.89  
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Bias in the Design of Smart City Platforms  

Smart City technologies will rely on an immense amount of data collected through strategically 
placed and widely dispersed sensors, and errors in both what data are collected and how data are 
weighed and analyzed present considerable risks. While many assume that computers are 
“objective” and unbiased, various examples show data are collected by people and thus can 
reinforce human biases.90 

For example, many police departments use a “predictive policing” algorithm that crunches past 
citation and arrest data to determine the best locations to deploy more law enforcement. 91 The 
problem is that the data used do not accurately reflect how much actual criminal activity exists in 
a particular neighborhood. Rather, the data reflect how law enforcement responds to particular 
crimes.92 Any racial skew in enforcement of a particular crime may be used to justify additional 
enforcement in a particular community. For example, African Americans are more than three 

times more likely than Whites to be 
arrested for marijuana possession, even 
though Blacks and Whites use 
marijuana at similar rates.93 When more 
police are deployed to targeted 
neighborhoods—often predominately 
Black and Latino neighborhoods—
94 they issue more citations and make 
more arrests. Meanwhile, crime in 
untargeted neighborhoods goes 
unreported, 95  which skews the data 
even more and may “reinforce 
disproportionate and discriminatory 
policing practices.”96  

In another context, judges use “risk assessment” analyses to determine bond payment amounts 
and sentences of criminal defendants. Algorithms producing these assessments have been shown 
to overestimate the risk of Black defendants and underestimate the risk posed by whites.97 

Another study of three commercial facial recognition vendors found that the rate of failing to 
accurately match was nearly twice as high when examining photos of African Americans as when 
examining photos of Whites.98   

Smart City leaders must consciously anticipate these types of problems to ensure that 5G and 
Smart City technologies do not magnify racial disparities. 5G and Smart City technologies tout 
security protocols like “video surveillance . . . pole by pole, in ultrahigh definition. . . [with] facial 
recognition technology,”99 and such approaches could raise real privacy and bias concerns in 

Computers seem 
objective, but the data 

they use were 
generated by humans, 
and can often reflect 
and reinforce human 

bias. 
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communities of color. One survey shows Black and Latino communities are already less likely than 
other racial groups to trust their local governments.100 This distrust may be magnified if Smart City 
and 5G technologies are not implemented in a thoughtful manner.  
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Recommendations:  

How to Deploy 5G to Benefit Communities of 
Color 
State and local elected officials who serve communities of color should take six steps to deploy 5G 
and Smart City technologies: 

 Adopt a Digital Inclusion Strategic Plan. 

 When negotiating the infrastructure installation process, ensure that local communities of 
color receive significant contracting and workforce opportunities. 

 Promote policies that ensure all constituents receive access to 5G networks and Smart City 
technologies. 

 Update the 5G infrastructure permitting and installation process to accommodate new 
technologies.  

 Develop and promote digital readiness and workforce training to prepare constituents to 
effectively participate in an increasingly connected economy.  

 Establish clear rules on the collection and use of data to stimulate innovation, prevent bias, 
and protect privacy, and ensure these policies are accessible to the public. 
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Adopt a Digital Inclusion Strategic Plan 

 
Cities and counties should develop and adopt digital inclusion strategic plans to ensure all 
segments of a community benefit from innovation, to drive economic development, and to reduce 
disparities.101 Digital inclusion plans may also help cities secure regional, state, or federal funds 
directed toward urban redevelopment.102 Many cities rely on Building Digital Communities, a 
white paper that provides guidance on how to develop and implement a digital inclusion strategic 
plan.103   
 
To devise a plan, a city or county should convene a racially and economically diverse and non-
partisan group of stakeholders, including those from government, libraries, education, the 
business community, the non-profit sector, and philanthropy.104 Having a central government 
office or figure drive the process lends legitimacy and increases the likelihood of plan success. 
Including institutions that serve traditionally excluded groups helps ensure a better assessment of 
needs. Including telecommunications companies can help with ideas and resources on how to 
expand broadband access and adoption.105 

The group needs to understand which populations are left out of digital access and develop the 
goals of digital inclusion (e.g., access, education, job training, economic empowerment).106 The 
effort should be based on research and analysis from various sources, including systematic data 
collection about how different populations use technology.107  

The written plan should include the group’s vision and principles, goals and strategies, metrics of 
success and timelines, and which parties are responsible for funding and implementing particular 
parts of the plan.108 A plan might include, but not be limited to: 

 Current trends in community technology access and usage, including challenges 
related to digital inclusion; 

 Strategies for widespread and affordable access to and adoption of technologies 
(including broadband and low-cost or recycled computing devices); 

 Training and support on digital readiness, lifelong and distance learning, new-
economy workforce skills, and entrepreneurship; 

 Comprehensive computer science education in public schools; 

 Details on how new technologies like 5G and Smart City applications will be used 
to reduce disparities and facilitate inclusion and economic development;  

 Minority contracting and workforce opportunities; 
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 Implicit bias training for city and county officials, technologists, and database 
managers; 

 The creation of a county and/or city-level technology office with a chief technology 
officer and a full-time digital equity manager;  

 Identifying institutions that will be responsible for implementing particular goals 
(e.g., library, school system, cable provider, community advocacy group, office of 
technology); and  

 Language and disability accommodations. 

Kansas City, Missouri, recently developed and adopted a Digital Equity Strategic Plan. The process 
was championed by Mayor Sly James, who rallied business, government, and community leaders 
with a vision that the economic mobility opportunities from digital inclusion were key to economic 
growth for all in the region. (Mayor James also served as the national president of the African 
American Mayors Association in 2016-17).109 The Kansas City plan includes traditional steps that 
allow residents to become basic consumers of the internet (adoption, obtaining a computing 
device, digital skills training) and engage in basic functions, such as applying for a job. The plan 
goes deeper, however, by including strategies to support citizens in lifelong and distance learning, 
civic participation, workforce training and distance working, and entrepreneurship (including 
business creation and home-based businesses).110  

After writing the plan, a city or county should execute it, monitor progress, celebrate successes, 
and continuously evaluate and revise the plan based on evolving technologies and needs.111 
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Ensure Communities of Color Get a Fair Shot at New Jobs and Business 
Opportunities  

The building of 5G networks can present numerous job opportunities for workers of color and 
business opportunities for minority contractors. Elected officials should work to maximize these 
opportunities. 

A city or county should designate and train a lead employee to manage 5G deployment. Failing to 
designate a 5G deployment lead may inadvertently delay installation due to challenges in 
determining authority, portfolio jurisdiction, and coordination of new digital infrastructures. Does 
the economic development office, the transportation department, or the public works 
department take the lead? Who is empowered to negotiate with a telecommunications company? 
These questions are best answered before an anxious company on a deadline approaches a 
locality. A designated lead and a well-developed plan also ensure that a locality favorably 
addresses issues of diversity and accessibility. 

The negotiation process between local 
officials and carriers is often informal, and 
both parties bring important assets to the 
table. As discussed below, elected officials 
can agree to expedite the process for issuing 
permits for tower sitings, local rights of way, 
and pole attachments for 5G installation. 
Carriers can agree to retain and develop 
minority contractors and a diverse local 
workforce to install and maintain 5G 
networks. 

Government officials should negotiate goals with carriers for contracting with each category of 
diverse supplier, i.e., businesses owned and operated by minorities, women, and people with 
disabilities, as well as other businesses that have not typically been given a fair opportunity to 
compete in the marketplace. Some supplier diversity programs also require that subcontractors, 
whether diverse or not, commit to the utilization of minority and female employees on the 
individual contracts. 

In identifying contractors to install infrastructure, wireless carriers will usually issue a request for 
proposal on a project and choose the best value. Frequently, carriers select contractors with whom 
they worked on previous projects and have an established working relationship. Public interest 
groups and trade associations have attempted to increase diversity by organizing supplier diversity 
summits that allow minority contractors to meet with and develop relationships with wireless 
carriers.112  

5G networks can 
present numerous job 

and business 
opportunities for 

communities of color.   
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In order to maximize opportunity for diverse suppliers, state and local officials should begin 
working now to develop a pool of minority contractors able to help install the 5G network. Officials 
should work with their respective state and local chapters of the U.S. Black Chambers and the U.S. 
Hispanic Chamber of Commerce to identify minority-owned businesses within their communities 
best situated to help install and maintain 5G networks. 

Government officials should require telecom companies to meet minority supplier contracting 
goals using contractors that are certified through the relevant government certification 
program.113 Certified minority contractors can gain more visibility with wireless carriers and can 
be in a better position to win installation contracts.114 State and local officials should also work 
with wireless carriers to produce annual reports detailing minority contractor utilization for 5G 
infrastructure in terms of both dollar amounts and percentages of subcontracting dollars that are 
paid to diverse suppliers. Officials should request that wireless carriers provide disaggregated data 
about minority contractors and employees working specifically on 5G projects so that non-5G 
diversity numbers are not used to obscure a lack of diversity on 5G projects. 

California’s supplier diversity program can 
serve as a model. The California Public Utilities 
Commission requires that all utilities with 
annual revenues exceeding $25 million submit 
annual reports that detail plans for increasing 
minority-owned procurement. 115  A minority 
contractor can apply for and obtain official 
recognition as a minority-owned business, and 
participating utilities can list only expenditures 
with Commission-certified minority suppliers 
in their annual filings. 116  The Commission 
publicizes its own annual report detailing 
procurement activities from diverse contractors.117  

State and local officials also should work with wireless carriers who already have established 
supplier diversity programs and should hold wireless carriers accountable in meeting their internal 
goals.118 Through their supplier diversity programs, the four nationwide network operators have 
set internal goals to utilize diverse contractors. For example, AT&T aspires to allocate at least 21.5 
percent of procurement dollars to diverse suppliers,119 T-Mobile aspires to increase its diversity 
procurement 50 percent over its $537.5 million spend,120 and Verizon purchased more than $4.85 
billion in goods and services from diverse suppliers 2016.121  

Small cell installation—which essentially involves affixing small antennas to street lights, poles, 
buildings, and other structures and laying fiber to connect the small cells—presents a unique 
opportunity to retain businesses and workers of color. In preparation for 5G network 

Small cell installation 
presents a unique 

opportunity to retain 
businesses and workers 

of color.   
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deployments, state and local elected officials should partner with network operators now to 
develop training programs in small cell installation. Training programs should include baseline 
installation skills for small cells (similar to Google’s Fiber Academy, which trains workers to install 
fiber in residential homes).122  

Training programs should give workers a broad range of skills that are transferrable to wireless 
maintenance and other deployment and installation opportunities, recognizing that small cell 
installation work opportunities will shrink once the infrastructure is set up. When possible, elected 
officials should promote paid training programs that facilitate participation by people who cannot 
afford to take several months without pay. As discussed below, state and local officials should also 
develop long-term workforce training programs so their communities are prepared for upcoming 
opportunities. 

Officials should also include the local power company in initiatives to encourage minority business 
or employee participation in 5G deployment. For example, power companies may determine the 
feasibility of whether small cells can be deployed on power line poles. The power company may 
contract with an outside civil engineering firm and inspection company to manage this process for 
the power company, and this cost may be covered by the telecommunications company deploying 
the small cell and, in some cases, represents significant amounts of money.     

In addition to promoting diversity in installing 5G infrastructure, elected officials should promote 
the use of minority contractors and a diverse local workforce in installing and maintaining Smart 
City infrastructure and within private companies that benefit from the 5G and Smart City 
infrastructure.  

In sum, there are many ways government officials can maximize contracting opportunities for 
minority businesses and employment of workers of color though negotiations with 5G network 
carriers and Smart City vendors: 

 

 Require supplier diversity commitments, including contracting goals; 
 

 Require that companies require commitments from subcontractors to utilize 
diverse suppliers and to hire people of color and assign them to the 5G network or 
Smart City project; 
 

 Require regular reporting on actual minority contracting and hiring; 
 

 Conduct workshops and training and provide other assistance to minority 
contractors to become certified; 
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 Conduct events to introduce qualified minority businesses to the carriers, their 5G 
network contractors, and Smart City vendors; 
 

 Consider creating a “Mentor-Protégé” program to encourage major 5G network 
contractors and Smart City vendors to develop relationships with minority 
contractors and assist minority contractors to expand their capabilities; and 
 

 Provide skills development and training programs for workers of color so that they 
will be prepared to work on 5G network and Smart City projects. 
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Guarantee Widespread and Affordable Access  

To avoid digital redlining, state and local officials should ensure widespread and affordable access 
to 5G networks for all residents, including areas with the largest concentrations of people of color. 
Modernizing the infrastructure-approval process should help reduce costs for wireless carriers to 
deploy 5G networks to an entire city or county. Similarly, elected officials should deploy Smart City 
technologies broadly.  

Elected officials should also promote private-sector or government programs that help low-
income constituents afford 5G service and 5G-operated mobile devices. Many wireline companies 
offer subsidized programs for low-income access to broadband service and devices, including 
Charter’s Spectrum Internet Assist,123 Comcast’s Internet Essentials program (which also provides 
access to a low-cost computer),124 Cox’s Connect 2 Compete,125 and AT&T Access.126 Elected 
officials should encourage wireless carriers to adopt similar low-income programs for wireless 
services and equipment.  

Elected officials should also encourage the 
Federal Communications Commission and 
wireless companies to extend the Lifeline 
Program so that qualifying low-income people 
can obtain discounted 5G service. 127  The 
Lifeline Program gives discounts on phone and 
broadband service to ensure that low-income 
people have access to basic services and 
opportunities such as jobs, health care, and 
education. Currently, Lifeline requires 3G but 
not 4G or 5G mobile broadband services.  

In addition to prioritizing a diverse workforce, minority contracting opportunities, and widespread 
and affordable access to 5G, local officials should consider additional provisions in a locality’s 
agreement with a wireless company. Local officials should examine their locality’s own digital 
divide challenges and priorities for digital inclusion, and ask the wireless company about special 
services the company can provide in addressing the challenges and advancing the priorities. The 
officials should also review past 5G installation agreements between the wireless company and 
other localities for ideas. 

To monitor access, elected officials should map access to and adoption of particular technologies 
in specific neighborhoods. For example, officials could map the neighborhoods that have access 
to 5G, the neighborhoods that have access to particular Smart City technologies, the percentage 
of households in particular neighborhoods that have adopted 5G services, and the percentage of 
households in particular neighborhoods that have adopted high-speed internet.128  

Elected officials should 
not leave behind 

communities of color in 
the benefits of Smart 

Cities for economic and 
urban development. 
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Update Process for Installation of 5G Infrastructure  

Elected officials should modernize the 5G infrastructure-approval process.  

Elected officials control much of the 5G deployment process through their power to issue permits 
for tower sitings, local rights of way, and pole attachments. Permits for tower sitings allow network 
operators to construct a cell tower in a specific area. Local rights of way give network operators 
(and wireline companies that support them, like cable companies) the rights to install the fiber 
that connects the cell towers. Pole attachment permits allow wireless carriers to place small cell 
antennas on utility poles and street light poles.129  

Applying a traditional wireless regulatory process may pose significant barriers to implementing 
5G. For example, 5G will require 10 to 100 times more antenna locations than 4G, including small 
cell antennas that could be attached to utility poles and street light polls on every corner. In some 
municipalities the permits, approvals, and fees for each small cell are treated as if they were for a 
traditional large tower, with an extensive review for each small cell that can take up to 18 to 24 
months.130  

Elected officials can modernize the approval process by taking the following steps:  

 After assessing whether poles and streetlights can structurally and aesthetically 
accommodate equipment, provide right-of-way access for small cells on 
government-owned utility poles and streetlights, and/or pre-approve small cell 
rights-of-way and sites and work with a partner (such as a local utility) to manage 
and make accessible a database of these pre-approved sites;131   

 

 Make it easy for network providers to use existing towers and facilities for 5G 
purposes;132   

 

 In jurisdictions that require approval by several separate tribunals (e.g., a 
neighborhood association, a planning commission, a zoning commission, and a 
county council), coordinate the process; and133 

 

 Adopt “dig-once” policies so that when roads and sidewalks are built or updated, 
construction workers install plastic pipes (“conduits”) that can house fiber cables. 
Even if the pipes are empty when installed, they make it less expensive to install 
fiber cable that supports 5G and other network systems later.134 

Municipalities that modernize their approval process are most likely to attract 5G providers to 
their jurisdictions early. Modernizing the permitting process increases incentives for 5G providers 
to invest in a municipality because it decreases the cost of installing towers, fiber, and small cells. 
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Modernizing may also allow a 5G provider to make the network operational more rapidly and 
collect revenue from users.135  

Local officials should ensure that any modernized 5G approval process protects residents. For 
example, while many small cell units are as compact as a pizza box, other units may be much larger. 
Not all streetlights and utility poles are designed to support small cells and other 5G infrastructure. 
Small cells sometimes require larger, ground-mounted accessory equipment cabinets that may 
need to be buried underground or otherwise concealed. Additional poles, antennas, and 
equipment cabinets may raise aesthetic and other challenges. 

Due to the complexities of navigating local variations on permitting, 5G providers may encourage 
federal or state governments to enact laws that mandate uniform rules across the nation or a 
state. While federal or state preemption of local activities may streamline regulatory processes, 
preemption may also mean a loss of local control and revenue, and may prevent a locality from 
addressing context-specific issues that are unique to its residents, history, or culture.136 When a 
proposal for preemptive state legislation arises, a locality’s officials should decide, based on the 
circumstances, whether they will support, tolerate, or oppose preemption. Additionally, local 
officials should actively engage state officials and other interested parties to minimize negative 
effects and enhance beneficial effects.137    
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Promote Digital Readiness and Workforce Training 

Elected officials should promote digital readiness and tech workforce training to ensure that all in 
their communities can benefit from 5G and Smart City technologies.  

Digital readiness programs increase the ability of Americans to use digital technology, and studies 
show they work. A Pew report revealed that those who received formal training were 15 percent 
more likely to use the internet for a job, 14 percent more likely to use it to access government 
services, and 12 percent more likely to use it to connect with family and friends.138 Chicago’s Smart 
Communities initiative includes a digital readiness program to increase broadband adoption and 
internet usage—particularly for job applications—in nine predominantly Black and Latino 
neighborhoods. Over the first five years of the initiative, those neighborhoods saw a 13 percent 
increase in internet usage.139  

Elected officials should also work with the private 
sector, community colleges, and other institutions to 
develop workforce training for displaced workers and 
others.140  While automation is displacing traditional 
jobs like cashiers, for example, there are 626,560 open 
tech jobs that employers currently cannot fill because 
they are unable to find talent. 141  Reducing the gap 
between current skills in the workforce and the skills 
in demand by employers can reduce unemployment, 
boost employers’ productivity, and attract new 
employers to a city or county.142  

Minimizing this skills gap will be an ongoing process, as rapid innovation means that within a few 
years many tasks and skills will become obsolete, while demand for others will grow. 143  For 
example, while programmers may be in demand now, within a few years computers may write 
code and displace many programmers.144 Workforce training programs will need to be highly 
adaptive, and most workers will need to be resilient lifelong learners.145    

In addition to workforce training, local officials should give special attention to workers displaced 
by Smart City technologies. This may include preferences in hiring for open positions, labor market 
information about in-demand jobs, entrepreneur and start-up support, and other job placement 
assistance.146  

With regard to the displacement of workers from all sectors due to automation, some have 
proposed a federal universal basic income benefit (a living wage benefit) paid to every citizen. 
Critics have questioned the cultural implications and feasibility of funding universal basic 
income.147 

There are 626,560 
open tech jobs that 

cannot be filled 
because of skills 

gaps.   
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Establish Transparent Rules on Data Collection and Use  

Smart City technologies will give public and private entities more data, and elected officials should 
develop and publish data management policies.  

Policies that open certain datasets to the public allow businesses, the media, universities, 
government departments, non-profits, and other residents to use, enrich, and repackage the 
data. 148  Open data policies can help existing companies improve their operations and can 
empower entrepreneurs to build new tools and applications that use the data.149 For example, 
NextBus analyzes metropolitan transportation data in several cities and tells a commuter when 
the next bus will arrive at the commuter’s preferred bus stop.150 The transparency from public 
access to data can also improve citizen confidence in local government.151 
 
On the other hand, the release of certain datasets may have high costs. Making public detailed 
information about individual citizens, for example, risks disclosure of private information.152 Also, 
biases in both the collection and analysis of data present special risks to people of color, who are 
already less likely than whites to trust local government officials.  

Elected officials should navigate this tension 
by developing and publishing clear and 
consistent data management policies. 153 
Policies should detail the data a municipality is 
collecting, how it will use the data, and how 
long it will store this data. Policies should also 
state with whom the municipality will share 
the data, whether it sells the data to third 
parties, and the permissions and safeguards in 
place to protect privacy and ensure 
appropriate use of the data. 154  Further, 
policies should safeguard against data bias by 
requiring independent and rigorous evaluation 

of Smart City systems, such as predictive policing, engaging the public about risks and benefits of 
such systems, and obtaining informed public approval of new systems.155      

Rather than assuming that opening more data is always “good,” officials should weigh the risks 
and benefits of releasing particular sets of data.156 This analysis involves an understanding of open 
records and privacy laws, how entrepreneurs and others will likely use data,157 and how risks can 
be mitigated. Municipalities should also require training for and monitoring of government 
employees and contractors to ensure compliance with data management policies. 158  Due to 
continuous innovations in Smart City technologies and data applications, municipalities should 
regularly review and update their policies.159  

Policies should 
safeguard against data 
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Localities can choose policies that make their non-confidential data available free. For example, 
New York City’s Databridge unites cross-departmental data analysis from 40 different agencies 
into a single, open platform.160 These open data platforms drive community engagement and 
innovation, as third parties often can freely build applications that use the data. Other cities 
choose to sell the data to increase municipal revenues and to offset the cost of collecting, cleaning, 
and housing the data. Either way, elected officials should ensure that rules regarding data 
collection are clearly communicated to residents. 
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Conclusion 
In recent years, wireless technology has become increasingly important as smartphones, tablets, 
and other mobile devices have become an essential part of daily life. Smart City technologies and 
other applications that will accompany the next generation of mobile broadband have the 
potential to either expand opportunity in communities of color or exacerbate racial disparities. 
Now is the time for elected officials to make strategic decisions that devise digital inclusion plans, 
maximize minority contracting and workforce opportunities, guarantee widespread access to 5G 
and Smart City technologies, streamline processes to install 5G infrastructure, promote digital 
readiness and workforce training, and establish transparent rules on data collection and use. 
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Appendix  

Glossary of Key Terms 

5G: the upcoming fifth-generation of wireless broadband technology. 
 
backhaul: the use of wireless communications systems to get data from an end user to a node in 
a major network such as the internet. 
 
digital divide: the gap between those who have ready access to computers and the internet, and 
those who do not.  
 
fiber: a high-speed data transmission cable that contains tiny glass or plastic filaments that carry 
light beams. Digital data is transmitted through the cable via rapid pulses of light. 
 
Internet of Things (IoT): the increasingly common phenomenon of embedding everyday objects 
such as watches and appliances with computing devices that are connected to the internet and 
collect, send, and receive data. 
 
network congestion: the reduced quality of service that occurs when a part of a network is carrying 
more data than it can handle. 
 
network latency: the time it takes a consumer’s request for data to travel through the network and 
for the data to arrive back at the consumer’s device. 
 
small cells: low-powered radio access nodes that operate in licensed and unlicensed spectrum that 
have a range of 10 meters to 1 or 2 kilometers. 
 
Smart City: a municipality that integrates multiple information and communication technology and 
Internet of Things solutions in a secure fashion to manage a county or city’s assets—including, but 
not limited to, local departments’ information systems, schools, libraries, transportation systems, 
hospitals, power plants, water supply networks, waste management, law enforcement, and other 
community services. 

Smart Mobility: improving transportation systems to enhance mobility around cities. 

Smart Energy: enhancing energy efficiency to foster long-term sustainability. 

Smart Safety: strengthening the monitoring and security of public spaces to make cities 
safer.  
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Smart Living: upgrading homes and workplaces to include energy efficiencies, sustainable 
clean water distribution, and telehealth systems. 

Smart Governance: reforming public governance and county or city planning and 
management. 

spectrum: the airwaves that all wireless technologies use to transmit and receive information, 
broken up into chunks called frequency bands (or “frequencies”).  

 
licensed spectrum: operators must obtain a license from the Federal Communications 
Commission (FCC) to operate a wireless network in several high-frequency bands. 
 
unlicensed spectrum: operators do not need FCC permission to use unlicensed spectrum, so 
long as products and users comply with FCC rules.  



 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

40 

Acknowledgments 

We would like to thank many people at the Joint Center for Political and Economic Studies for the 
opportunity to write this report and for their support throughout the project, including Morgan 
Butler, Cyprian Christian, Richard Clemmons, and Mia Woodard. We would like to give a very 
special thanks to Morgan Butler, who created the visuals and this 2-minute companion video, and 
went above and beyond the call of duty in too many ways to fully describe here.  

Thanks also to Claude Aiken, Hazeen Ashby, Phillip Berenbroick, Laura Berrocal, Carolyn Brandon, 
McClain Bryant, Mignon Clyburn, David Crawford, Michele Days, Kristine DeBry, David Don, Nicole 
DuPuis, Donna Epps, Ralph Everett, Harold Feld, Russell Frisby, John Gasparini, Emilio Gonzalez, 
Chanelle Hardy, Michael Hatcher, John Horrigan, Tim House, Ron Jacobs, Julia Johnson, Bill 
Kennard, Weldon Latham, Chris Lewis, Kenneth Mathias, Rosa Mendoza, Daudeline Meme, Joe 
Miller, Angelina Panettieri, Tejas Rao, Thomas Reed, David Robinson, Timothy Robinson, James 
Schuler, Lyndsay E. Steinmetz, Larry Strickling, Marie Sylla-Dixon, S. Jenell Trigg, Mossi Tull, Nicol 
Turner-Lee, Melissa Tye, Antonio Williams, Fane Wolfer, Brian Woolfolk, and David Young for 
reviewing all or parts of earlier drafts and providing helpful feedback. 

  

http://jointcenter.org/content/5g-smart-cities-communities-color


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

41 

About the Authors 
Yosef Getachew is a Policy Fellow at Public Knowledge, where 
he works on various technology and communications issues. 
Prior to joining Public Knowledge, Yosef worked as a law clerk 
for several technology and communications organizations, 
including the Federal Communications Commission, Comcast, 
Facebook, and the White House Office of Science and 
Technology Policy. Yosef received his B.A. in Political Science 
and History from the University of Michigan, and his J.D. from 
The George Washington University Law School. 

 

 

 

 

 

Alejandra Montoya-Boyer is the Joint Center’s Program 
Manager for Innovation and Opportunity. Alejandra’s 
commitment to social and racial justice has led her to focus 
on broadening participation and creating opportunities for 
Latina/os interested in STEM fields, particularly within 
computer science and technology. Alejandra has spent over 
seven years working in the technology sector at Apple and 
developing apps for the Guggenheim Museum. Originally 
from Albuquerque, New Mexico, Alejandra obtained her B.A. 
from New York University in Politics and Latino Studies, with 
a minor in Mathematics. She received her M.A. in 
Educational Technology from Columbia University, Teachers 
College, and a second M.A. in Teaching, Bilingual Education, 
from the Universidad de Alcalá de Henares. 
  



 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

42 

 

Spencer Overton is the President of the Joint Center. He 
is also a tenured Professor of Law at George 
Washington University, where he teaches and writes on 
race and the law and election law. Spencer has also 
presented on innovation and communities of color at 
various venues, including the African American Mayors 
Association Annual Conference, Google, LinkedIn, the 
Multicultural Media Telecom and Internet Council’s 
(MMTC) Annual Broadband and Social Justice Summit, 
the National Black Caucus of State Legislators Annual 
Legislative Conference, and the U.S. House of 
Representatives. During the 2007-2008 presidential 
campaign, Spencer chaired Government Reform Policy 
for then-U.S. Senator Barack Obama, and during the 

2008 Obama–Biden Transition he served as a member of the Technology, Innovation, and 
Government Reform (TIGER) policy team. In the first term of the Obama Administration, Spencer 
served as Principal Deputy Assistant Attorney General of the Office of Legal Policy, the “think tank” 
of the Department of Justice that coordinates policy and regulations within DOJ and with the 
White House and other agencies. Spencer is an honors graduate of both Hampton University 
and Harvard Law School, he clerked for U.S. Court of Appeals Judge Damon J. Keith, and he 
practiced law at Debevoise & Plimpton.   
 

 

 

 



 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

43 

 

1 Tyler Durden, The Extraordinary Size of Amazon in One Chart, ZeroHedge (Jan. 10, 2017, 1:51PM). 

2  NATIONAL LEAGUE OF CITIES, TRENDS IN SMART CITY DEVELOPMENT 7 (2016) (“[W]e must be deliberate in the 
development of smart cities and imbue equity as a primary goal so that the city of the future is a city for 
everyone.”). 

3 Id. at 37 (“There can be benefits and opportunities in fairly negotiated public-private partnerships, including 
maximizing scare [sic] municipal budgets. Even so, city officials should not enter into these partnerships in 
haste, or without asking the right questions about objectives and public good.”).  

4 Ibid. (“Furthermore, it is worth reiterating that smart city development should be driven by demand in cities, 
not top-down or by supply alone. Smart cities have been criticized for “turning cities into digital marketplaces 
for large multinational firms, blurring the lines between public and private and concealing new forms of social 
and economic inequalities.”  The smart city discourse often centers on technological questions not well 
understood by the public and therefore often dominated by private companies. Bottom-up, democratic 
development would obviate some of these concerns and lead to more equitable growth.”)  

5 See Annual Report and Analysis of Competitive Market Conditions With Respect to Mobile Wireless Including 
Commercial Mobile Services, WT Docket No. 16-137, Nineteenth Report, 31 FCC RCD 105534, 10584 (2016) 
(hereinafter “Nineteenth Mobile Wireless Competition Report”). 

6 See Nineteenth Mobile Wireless Competition Report, supra note 5, at 10572. 

7 See Michael Nunez, What is 5G and How Will It Make My Life Better?, GIZMODO (Feb. 24, 2016). 

8 See id. 

9 See THOMAS K. SAWANOBORI, CTIA, THE NEXT GENERATION OF WIRELESS: 5G LEADERSHIP IN THE U.S. 4 (Feb. 9, 2016). 

10 See ibid. 

11  See ibid. 

12 See ibid. Two different standards were initially deployed when 4G was first introduced: Mobile WiMAX and 
LTE. LTE has since become the dominant standard for 4G with all four nationwide wireless carriers deploying 
this version today. See 5G AMERICAS, MOBILE BROADBAND TRANSFORMATION LTE TO 5G 20 (Aug. 2016); see also 
Nineteenth Mobile Wireless Competition Report, supra note 5, at 10539 n. 18. 

13 See SAWANOBORI, supra note 9, at 4. 

14 See ibid. 

15 The technical term for this time required for a request for data to travel through the network and the data to 
arrive back to the device is “network latency.” See Nunez, supra note 7. 

 

                                                     

http://www.zerohedge.com/news/2017-01-09/extraordinary-size-amazon-one-chart
http://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
http://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
http://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
http://gizmodo.com/what-is-5g-and-how-will-it-make-my-life-better-1760847799
http://gizmodo.com/what-is-5g-and-how-will-it-make-my-life-better-1760847799
http://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
http://www.4gamericas.org/files/2214/7257/3276/Final_Mobile_Broadband_Transformation_Rsavy_whitepaper.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
http://gizmodo.com/what-is-5g-and-how-will-it-make-my-life-better-1760847799


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

44 

                                                                                                                                                                         

16 OPENSIGNAL, State of Mobile Networks: USA (Jan. 2016).  

17 See SAWANOBORI, supra note 9, at 5. 

18 The download speeds are samples that are typical for 3G, 4G, and 5G use. See OPENSIGNAL, State of Mobile 
Networks: USA (Feb. 2017). In practice, 3G, 4G, and 5G download speeds and times vary depending on service 
provider, network traffic, and other variables. For 5G, 1000 megabits per second (Mbps) is an estimated peak 
rate, but 100 Mbps is a more realistic average value in its initial stage. With 5G improvements, typical speeds 
will likely climb to 500 Mbps by 2025. Sample download times were estimated using a high-quality album size 
of 100 megabytes (MB) and a high-quality film size of 1500 MB. See USWITCH, Download Speed Calculator 
(2017). 

19 See SAWANOBORI, supra note 9, at 11; see also GSMA INTELLIGENCE UNDERSTANDING 5G: PERSPECTIVES ON FUTURE 

TECHNOLOGICAL ADVANCEMENTS IN MOBILE 3 (Dec. 2014).   

20 See SAWANOBORI, supra note 9, at 11. 

21 See id. 

22 See generally SAWANOBORI, supra note 9, at 7-13; 5G: The Internet for Everyone and Everything, National 
Instruments.  

23 See National Instruments, supra note 22. 

24 See id. 

25 See NATIONAL LEAGUE OF CITIES, supra note 2, at 13. 

26 See generally Sophie Quinton, What Is a Smart City?, THE PEW CHARITABLE TRUSTS (STATELINE) (April 26, 2016); 
see also ERICSSON, LAYING THE FOUNDATION FOR A SMART SUSTAINABLE CITY (Jan. 2016). 

27 NATIONAL LEAGUE OF CITIES, supra note 2, at 8-9 (describing LED street lights, body cameras, smart parking 
meters, speed cameras, ); MAJED AL AMINE, KENNETH MATHIAS & THOMAS DYER, ACCENTURE, SMART CITIES: HOW 5G 

CAN HELP MUNICIPALITIES BECOME VIBRANT SMART CITIES 8, 10 (2017) (describing San Francisco’s use of gunshot 
sensors, dynamic bus routing); DELOITTE, WIRELESS CONNECTIVITY FUELS INDUSTRY GROWTH AND INNOVATION IN 

ENERGY, HEALTH, PUBLIC SAFETY, AND TRANSPORTATION 4, 7-8, 13 (January 2017) (describing public transportation 
arrival alerts, buses with wifi,  autonomous vehicles, telehealth for cardiac care and diabetes, and data exchange 
between ambulances and hospitals). Later in 2017, the Joint Center will publish policy briefs that will discuss 
the roles smart energy grid technologies and smart transportation systems play in the development of Smart 
Cities.  

28 See Sonya Herrera, San Jose’s ‘SmartPoles’ a worldwide first for street infrastructure, SILICON VALLEY BUSINESS 

JOURNAL (Dec. 8, 2015); see also The City of Los Angeles and Philips Lighting pilot new pathway to smart city 
utilizing connected street lighting infrastructure, Philips Lighting (Sept. 20, 2016). 

29 See Press Release, City of New Orleans, New Orleans to Develop New Planning Tool for Adapting to Climate 
Change (Apr. 25, 2016). 

30 See City of Los Angeles, GeoHub (2016). 

 

https://opensignal.com/reports-data/national/data-2016-02-usa/report.pdf
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://opensignal.com/reports-data/national/data-2017-02-usa/report.pdf
https://opensignal.com/reports-data/national/data-2017-02-usa/report.pdf
https://www.uswitch.com/broadband/guides/broadband_download_times/
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.gsmaintelligence.com/research/?file=141208-5g.pdf&download
https://www.gsmaintelligence.com/research/?file=141208-5g.pdf&download
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
http://www.ni.com/pdf/company/en/Trend_Watch_5G.pdf
http://www.ni.com/pdf/company/en/Trend_Watch_5G.pdf
http://www.ni.com/pdf/company/en/Trend_Watch_5G.pdf
http://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
http://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2016/04/26/what-is-a-smart-city
https://www.ericsson.com/assets/local/publications/white-papers/wp-smart-cities.pdf
http://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
https://www.ctia.org/docs/default-source/default-document-library/deloitte_20170119.pdf
https://www.ctia.org/docs/default-source/default-document-library/deloitte_20170119.pdf
http://www.bizjournals.com/sanjose/news/2015/12/08/san-joses-smartpoles-a-worldwide-first-for-street.html
http://www.newsroom.lighting.philips.com/news/2016/20160920-the-city-of-los-angeles-and-philips-lighting-pilot-new-pathway-to-smart-city-utilizing-connected-street-lighting-infrastructure.html
http://www.newsroom.lighting.philips.com/news/2016/20160920-the-city-of-los-angeles-and-philips-lighting-pilot-new-pathway-to-smart-city-utilizing-connected-street-lighting-infrastructure.html
http://www.nola.gov/mayor/press-releases/2016/20160425-pr-planning-tool-for-adapting-to-climate/
http://www.nola.gov/mayor/press-releases/2016/20160425-pr-planning-tool-for-adapting-to-climate/
http://geohub.lacity.org/


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

45 

                                                                                                                                                                         

31  Sari Laden, Turning Dirty Streets Clean through Comprehensive Open Data Mapping, DATA-SMART CITY 

SOLUTIONS (Mar. 16, 2017). 

32 See City and County of Denver, Beyond Traffic: The Smart City Challenge (Feb. 4, 2016). 

33 See Michelle Reis, 5 U.S. Cities Using Technology To Become Smart And Connected, FORBES BRAND VOICE (Aug. 
15, 2014, 12:07 pm). 

34 See USDOT, Smart City Challenge—About the Challenge (Updated: Jan. 20, 2017). 

35 See Tom Knox, Columbus beats 6 other cities to win $50M Smart City Challenge (Jun. 21, 2016). 

36 See AT&T, AT&T Unveils 5G Roadmap Including Trials in 2016 (Feb. 12, 2016). 

37 See Roger Cheng, AT&T doubles down on 5G with second test location, CNET (June 5, 2016). 

38 See National Instruments, supra note 22. 

39 See Sean Kinney, Sprint CFO: ‘We’re building a 5G network for the future’ Industrial IoT 5G, ENTERPRISE IOT 

INSIGHTS (April 15, 2016). 

40 See Dan Meyer, T-Mobile 5G plans begin to take shape, not as bullish on timing as Verizon and AT&T, RCR 

WIRELESS NEWS (Feb. 23, 2016).  

41 See Jon Fingas, Verizon starts testing 5G wireless in the field, ENGADGET (Feb. 22, 2016). 

42 See id. 

43 See id. 

44 See Mariella Moon, Google plans to beam 5G internet from solar drones, ENGADGET (Jan. 30, 2016). 

45 See Jillian D’Onfro, Google is expanding its tests on the way to blanketing the US in super-fast wireless internet, 
BUSINESS INSIDER (Aug. 10, 2016). 

46 See CISCO MOBILE VNI, CISCO VISUAL NETWORKING INDEX: GLOBAL MOBILE DATA TRAFFIC FORECAST UPDATE, 2015-
2020 WHITE PAPER (Feb. 3, 2016).  

47  See generally CAROLINE GABRIEL, ADLANE FELLAH & MARAVEDIS-RETHINK, WIRELESS BROADBAND ALLIANCE, THE 

UNLICENSED ROAD TO 5G (Nov. 17, 2016). 

48 See AL AMINE, MATHIAS & DYER,  supra note 27, at 3 (estimating that $275 billion will be spent to deploy 5G, 
including $93 billion on construction and the remaining $182 billion on network equipment, engineering, and 
planning) (Accenture report commissioned by CTIA—the wireless association). 

49 See id. at 4 (estimating the numbers of jobs created in each year during the seven-year deployment period).  

50 These numbers are based on a city receiving a proportion of construction spending and short-term jobs 
consistent with its share of the U.S. population, and a total national spend of $93 billion and the creation of 
840,000 short-term job-years nationally (including 350,000 short-term construction job-years) over seven 

 

http://datasmart.ash.harvard.edu/news/article/turning-dirty-streets-clean-through-comprehensive-open-data-mapping-1001
http://www.denvergov.org/content/dam/denvergov/Portals/706/documents/denver-smart-city-challenge-grant-application.pdf
http://www.forbes.com/sites/ptc/2014/08/15/5-u-s-cities-using-technology-to-become-smart-and-connected/#586950ec3539
https://www.transportation.gov/smartcity
http://www.bizjournals.com/columbus/news/2016/06/21/breaking-columbus-beats-six-other-cities-to-win.html
http://about.att.com/story/unveils_5g_roadmap_including_trials.html
https://www.cnet.com/news/at-t-doubles-down-on-5g-with-second-test-location/
http://www.ni.com/pdf/company/en/Trend_Watch_5G.pdf
http://industrialiot5g.com/20160415/channels/news/sprint-cfo-building-5g-network-future
http://www.rcrwireless.com/20160223/carriers/t-mobile-5g-plans-begin-to-take-shape-not-as-bullish-on-timing-as-verizon-and-att-tag2
https://www.engadget.com/2016/02/22/verizon-starts-testing-5g/
https://www.engadget.com/2016/02/22/verizon-starts-testing-5g/
https://www.engadget.com/2016/02/22/verizon-starts-testing-5g/
https://www.engadget.com/2016/01/30/google-project-skybender/
http://www.businessinsider.com/google-fiber-new-fcc-filing-expanding-wireless-tests-2016-8
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html
http://www.wballiance.com/resources/industry-reports/
http://www.wballiance.com/resources/industry-reports/
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

46 

                                                                                                                                                                         

years.  See id. at 3-4. A job-year is one job for one year, and thus two job-years could be either two different jobs 
for one year, or one job for two years.      

51 See Press Release, FCC, FCC Takes Steps To Facilitate Mobile Broadband And Next Generation Wireless 
Technologies In Spectrum Above 24 GHz (July 14, 2016) (referencing Use of Spectrum Bands Above 24 GHz For 
Mobile Radio Service et al, GN Docket No. 14-177, IB Docket No. 15-256, RM-11664, WT Docket NO. 10-112, IB 
Docket NO. 97-95, Report and Order and Further Notice of Proposed Rulemaking, 31 FCC Rcd 8014, 8020 
(2016)). The spectrum allocated for 5G included 28 GHz, 38 GHz, 39 GHz for licensed use, and 64-71 GHz for 
unlicensed use. 

52 See Nineteenth Mobile Wireless Competition Report, supra note 5, at 10572. 

53 See AL AMINE, MATHIAS & DYER,  supra note 27, at 1 (“The network deployment build of 5G will involve 10 to 
100 times more antenna locations than  4G or 3G. These cells are small – the size of a shoe box – and are critical 
not only for delivering the speed and capacity promised by this next generation of wireless, but also for 
supporting the increased number of devices that will be connected to the network in the future.”). 

54 See SAWANOBORI, supra note 9, at 13. 

55 See ibid. Further, 5G will require more infrastructure that wirelessly moves data from users to networks—
also known as “wireless backhaul.” See Nineteenth Mobile Wireless Competition Report, supra note 5, at 10589. 

56 See Brian Lavallée, 5G wireless needs fiber and lots of it, Ciena Network Insights (May 31, 2016). 

57 The Joint Center for Political and Economic Studies commissioned and analyzed the results of the survey 
conducted in partnership with the Nielsen Scarborough Company. These survey results are from a nationally 
representative sample of 1,500 registered voters, with an intentional oversample of African Americans and 
Latinos (600 whites, 600 African Americans, and 300 Latinos). Using survey questions developed by the Joint 
Center, the Nielsen Scarborough Company collected data through the Nielsen Scarborough panel between 
September 1 and September 15, 2016. The Nielsen Scarborough panel consists of 200,000+ U.S. adults drawn 
from a random probability selection process that includes random-digit-dialing (RDD) and address-based 
sample methods. The panel offers statistically reliable projections to the total U.S. adult population and is 
designed to ensure the representativeness of Hispanic and African American populations. Respondents were 
asked to self-report race, and whether they were Latino or of Hispanic origin (which the Joint Center uses 
interchangeably in this report to be more inclusive of those who identify as being of South or Latin American 
descent). For results that compare racial and ethnic groups, non-Hispanic blacks were compared with Latinos 
overall. For breakdowns of black respondents, we include only non-Hispanic blacks. The margin of error for 
individual racial and ethnic groups is +/- 5 percentage points. In comparing differences within racial and ethnic 
subgroups, the margin of error grows larger.  
 
58 See AL AMINE, MATHIAS & DYER, supra note 27, at 4. Accenture estimates that accounting for the economic 
growth that comes from providing high-speed broadband access to those Americans who currently lack such 
access would result in an additional $90 billion in annual GDP and 870,000 jobs, and thus Accenture estimates 
total GDP growth of $500 billion and 3 million new jobs.  See also MICHAEL MANDEL, PROGRESSIVE POLICY INSTITUTE, 
LONG-TERM U.S. PRODUCTIVITY GROWTH AND MOBILE BROADBAND: THE ROAD AHEAD 9 (Mar. 2016) (examining 5G, and 
estimating that the industrial Internet of Things, largely comprised of wireless machine-to-machine traffic 
stemming from 5G, could result in “an acceleration of productivity growth in the physical industries that adds 
roughly $2.7 trillion (in 2015 dollars) to U.S. GDP by 2030.”).  

59 The Accenture report suggests about 900-1000 new jobs may be created for every 100,000 residents. That 
estimate is based on an assumption that Americans currently without access to high-speed broadband will 

 

https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DOC-340301A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DOC-340301A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://www.ctia.org/docs/default-source/default-document-library/5g_white-paper_web2
https://apps.fcc.gov/edocs_public/attachmatch/DA-16-1061A1.pdf
http://www.ciena.com/insights/articles/5G-wireless-needs-fiber-and-lots-of-it_prx.html
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
http://www.progressivepolicy.org/wp-content/uploads/2016/03/2016.03-Mandel_Long-term-US-Productivity-Growth-and-Mobile-Broadband_The-Road-Ahead.pdf


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

47 

                                                                                                                                                                         

become adopters at the same rate as those who do have access due to 5G, and that the benefits of this population 
having high-speed broadband (e.g., telecommuting and e-learning) will spur job growth. If one does not factor 
in Accenture’s estimate of 870,000 additional new jobs and an additional $90 billion in GDP from providing 
broadband access to Americans currently without the service (and focuses only on Accenture’s base estimate 
of 2.2 million new jobs nationally and $420 billion in additional GDP), assuming a U.S. population of 334 million 
after 5G is built out, one arrives at about 650 new jobs and $125 million in additional city GDP for every 100,000 
residents. See AL AMINE, MATHIAS & DYER,  supra note 27, at 4, 16 (indicating that “[s]mall to medium-sized cities 
with a population of 30,000 to 100,000 could see 300 to 1,000 jobs created,” and also providing assumptions 
and methodology). 

60 NICOLE DUPUIS, BROOKS RAINWATER & ELIAS STAHL, NATIONAL LEAGUE OF CITIES, THE FUTURE OF WORK IN CITIES 42-
43 (2016) (“As businesses grow increasingly dependent on computers and automated systems, reliable, 
investment in high-speed broadband internet will prove critical to supporting a competitive 21st century 
workforce…. Given the significant reliance of our economic engine on broadband, more cities should invest in 
5G networks and gigabit speed internet.”).  

61 See DELOITTE, supra note 27, at 7 (“Goldman Sachs estimates that the total annual savings opportunity for the 
health system that will be achieved through digital health adoption is $305 billion, with two-thirds from chronic 
disease management and remote patient monitoring.“); See also DAVID H. ROMAN AND KYLE D. CONLEE, THE DIGITAL 

REVOLUTION COMES TO US HEALTHCARE: TECHNOLOGY, INCENTIVES ALIGN TO SHAKE UP THE STATUS QUO, GOLDMAN SACHS 

EQUITY REPORT (INTERNET OF THINGS, VOL. 5) (June 29, 2015).  

62 CARL BENEDIKT FREY AND MICHAEL A. OSBORNE, THE FUTURE OF EMPLOYMENT 41 (Sept. 17, 2013) (finding that 47 
percent of total U.S. jobs are at high risk of being automated within 10-20 years); see also DUPUIS, RAINWATER & 

STAHL, supra note 60, at 3 (citing JAMES MANYIKA, MICHAEL CHUI, JACQUES BUGHIN, RICHARD DOBBS, PETER BISSON & 

ALEX MARRS, MCKINSEY AND COMPANY,  DISRUPTIVE TECHNOLOGIES: ADVANCES THAT WILL TRANSFORM LIFE, BUSINESS, AND 

THE GLOBAL ECONOMY 74 (2013) “In developed countries, across occupations such as manufacturing, packing, 
construction, maintenance, and agriculture, we estimate that 15 to 25 percent of industrial worker tasks could 
be automated cost-effectively (based on estimated 2025 wage rates) by 2025.”). 

63  See FREY AND OSBORNE, supra note 62, at 40, 61-77 (table ranking 702 occupations according to their 
probability of computerization, and finding that telemarketers, drivers, and cashiers are among the jobs most 
likely to be automated). 

64 See CENTER FOR GLOBAL POLICY SOLUTIONS, STICK SHIFT: AUTONOMOUS VEHICLES, DRIVING JOBS, AND THE FUTURE OF 

WORK 3-4 (March 2017) (finding that four million jobs will be lost due to autonomous vehicles, that males are 
6.5 times more likely to work as drivers than women, that 4.23 percent of Black workers and 3.25 percent of 
Latino workers are in driving occupations, and that these two racial/ethnic groups rely more heavily on driving 
jobs than others)). 

65 See PEW RESEARCH CENTER, Internet/Broadband Factsheet (Jan. 12, 2017). 

66 See MONICA ANDERSON, PEW RESEARCH CENTER, TECHNOLOGY DEVICE OWNERSHIP: 2015 7 (Oct. 29, 2015). In a study 
by Mobile Future, 72 percent of African Americans said they live in a household with three or more connected 
devices. See CORNELL BELCHER, CROSSING THE NEW DIGITAL DIVIDE: CONNECTING TO MOBILE ECONOMIC EMPOWERMENT 
(April 2016). 

67 See Internet/Broadband Factsheet, supra note 65. 

68 See Monica Anderson, Racial and ethnic differences in how people use mobile technology, PEW RESEARCH CENTER 

(April 30, 2015). 
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69 FCC, 2016 BROADBAND PROGRESS REPORT, GN DOCKET NO. 15-191, 13-14 (Jan. 28, 2016). 

70  Id. at 33. (indicating that “34 million (10 percent) of Americans lack access to fixed 25 Mbps/3 Mbps 
advanced telecommunications capability . . . and 5 percent lack access to such services at 4 Mbps /1 Mbps.”). 

71 See AL AMINE, MATHIAS & DYER,  supra note 27, at 4. (“Another of 5G’s contributions to generating jobs and 
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do not have access. Because faster Internet connections allow users to utilize video applications for 
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84 AARON SMITH, PEW RESEARCH CENTER, U.S. SMARTPHONE USE IN 2015 14 (April 1, 2015). 

85 See id. at 16. 

86 See ibid. 

87 See William H. Frey, Census shows modest declines in black-white segregation, THE AVENUE (Dec. 8, 2015). 

 

https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf
https://www.ctia.org/docs/default-source/default-document-library/how-5g-can-help-municipalities-become-vibrant-smart-cities-accenture.pdf
http://ruralhome.nonprofitsoapbox.com/storage/research_notes/rrn-race-and-ethnicity-web.pdf
http://ruralhome.nonprofitsoapbox.com/storage/research_notes/rrn-race-and-ethnicity-web.pdf
https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf
http://ruralhome.nonprofitsoapbox.com/storage/research_notes/rrn-race-and-ethnicity-web.pdf
https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf
https://www.ntia.doc.gov/blog/2016/state-urbanrural-digital-divide
https://www.ntia.doc.gov/blog/2016/state-urbanrural-digital-divide
http://ltu.diva-portal.org/smash/get/diva2:1050223/FULLTEXT01.pdf
http://ltu.diva-portal.org/smash/get/diva2:1050223/FULLTEXT01.pdf
http://ltu.diva-portal.org/smash/get/diva2:1050223/FULLTEXT01.pdf
https://www.usnews.com/news/articles/2015/10/26/the-promise-of-5g-access-in-rural-areas-faster-streaming-on-mobile
http://csreports.aspeninstitute.org/documents/PreparingFor5G.pdf
http://assets.pewresearch.org/wp-content/uploads/sites/14/2016/09/PI_2016.09.20_Digital-Readiness-Gaps_FINAL.pdf
http://www.pewinternet.org/files/2015/03/PI_Smartphones_0401151.pdf
http://www.pewinternet.org/files/2015/03/PI_Smartphones_0401151.pdf
http://www.pewinternet.org/files/2015/03/PI_Smartphones_0401151.pdf
https://www.brookings.edu/blog/the-avenue/2015/12/08/census-shows-modest-declines-in-black-white-segregation/


 

JOINT CENTER FOR POLITICAL AND ECONOMIC STUDIES   |   5G, SMART CITIES & COMMUNITIES OF COLOR   

 

49 

                                                                                                                                                                         

88 “In the United States, redlining began informally but was institutionalized in the National Housing Act of 
1934. At the behest of the Federal Home Loan Bank Board, the Home Owners Loan Corporation (HOLC) created 
maps for America's largest cities that color-coded the areas where loans would be differentially available. The 
difference among these areas was race.” Chris Gilliard, Digital Redlining, Access, and Privacy, COMMON SENSE 

MEDIA (May 24, 2016). In regard to technology, digital redlining arises when this disparity results from the lack 
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89 See Patrick Nelson, Low-income neighborhoods have worse cell phone service, study finds, NETWORK WORLD 
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in rural areas).  
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MISCONDUCT IN WEST BALTIMORE 11 ( MARCH 8, 2016) (“Although residents live in neighborhoods that do not have 
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RECOGNITION PERFORMANCE: ROLE OF DEMOGRAPHIC INFORMATION, IEEE TRANSACTIONS ON INFORMATION FORENSICS AND 
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accuracies on Blacks than Whites); Clare Garvie & Jonathan Frankle, Facial-Recognition Software Might Have a 
Racial Bias Problem, THE ATLANTIC (Apr. 7, 2016) (reviewing racial studies of facial-recognition software). 

99 See AL AMINE, MATHIAS & DYER, supra note 27, at 10 (“Deployment of 5G in a Smart City will enable the 
integration of all video surveillance, with access to specific locations, pole by pole, in ultrahigh definition. This 
capability would allow responders to use facial recognition to identify known criminals or spot missing persons 
before arriving on the scene.”). 
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101 Several cities have adopted digital inclusion strategic plans. See, e.g., DIGITAL INCLUSION NETWORK, PORTLAND 

DIGITAL EQUITY ACTION PLAN (April 2016); CITY OF SEATTLE,  DIGITAL EQUITY INITIATIVE ACTION PLAN (2016); CITY OF 

AUSTIN, DIGITAL INCLUSION STRATEGIC PLAN (2014); CITY OF KANSAS CITY, MO, DIGITAL EQUITY STRATEGIC PLAN (March 
2017). 

102  See JEREMY GREEN, MACHINA RESEARCH, THE SMART CITY PLAYBOOK: SMART, SAFE, SUSTAINABLE 82 (November 
2016) (“Bringing smart city solutions within a framework of urban regeneration may also enable access to 
wider sources of funding directed towards urban regeneration. . . ”). 

103 See generally INSTITUTE OF MUSEUM AND LIBRARY SERVICES, BUILDING DIGITAL COMMUNITIES: A FRAMEWORK FOR 

ACTION (2012). 

104  Id. at 41-43  (describing sectors that should be represented in devising a plan, including elected and 
appointed officials, and representatives from libraries, schools, a city or county office of technology, 
universities and community colleges, economic development agencies, public housing departments, non-
profits that provide various services (such as housing, job training, and child care), religious institutions, 
community foundations, telecommunications companies, tech companies, chambers of commerce and others 
in the business community, neighborhood or housing associations, and others). 

105 BRANDON BROOKS, COLIN RHINESMITH & ANGELA SIEFER, BENTON FOUNDATION, DIGITAL EQUITY PLANNING IN U.S. CITIES 

(October 2016) (asserting that local governments should “employ a central planning and coordination office 
with legitimate authority to facilitate digital equity planning” and “ensure that traditionally excluded groups 
are included in digital equity planning.”). 

106  INSTITUTE OF MUSEUM AND LIBRARY SERVICES, supra note 103, at 43 (explaining that the digital inclusion 
planning group should develop a shared understanding of digital inclusion, including answering questions such 
as “What does the term digital literacy mean for the community?  What digital technologies are currently 
available, and to whom? Where are the gaps? Who is left out and at risk of being left behind? What are the most 
important community goals of digital inclusion..?”).  

107 Ibid. (recommending “a needs assessment that is based on systematic data collection and analysis.”); BROOKS, 
RHINESMITH & SIEFER, supra note 105 (“indicating that “[l]ocal decision-makers should use research from a 
variety of sources to inform digital equity planning.”). 

108 INSTITUTE OF MUSEUM AND LIBRARY SERVICES, supra note 103, at 43 (explaining that a community action plan 
should outline “specific goals, measures of success, timelines, and assignments of responsibility.“); id. at 7 

(2012) (indicating that a plan’s framework needs to consist “of four components: 1. Vision for the future 2. 
Principles that define digital inclusion 3. Goals to make digital inclusion a reality 4. Strategies for achieving the 
goals.”). 

109 Rick Usher, Facilitating Public-Private Relationships for Digital Equity and Inclusion in Kansas City, Missouri, 
JOURNAL OF DIGITAL & MEDIA LITERACY, VOICES FROM THE FIELD (Dec. 16, 2016). 

110 CITY OF KANSAS CITY, MO, supra note 101, at 17. The process that Kansas City undertook, as well as the broad 
scope of the plan, offers a good example for how cities and counties could create a strategic plan (although 
there are certainly other approaches as well). 

111 INSTITUTE OF MUSEUM AND LIBRARY SERVICES, supra note 103, at 43-44 (detailing how a jurisdiction should 
implement and monitor a plan, and evaluate and revise the plan).  
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112 See, e.g., Public Notice, FCC, FCC to Host a Supplier Diversity Conference and Workshop for Small, Minority-
and Women-Owned Businesses (Aug. 5, 2015). See also Wireless Infrastructure Association, Wireless Industry, 
Entrepreneurs Embrace Upcoming Supplier Diversity Summit in Dallas. 

113 California Public Utility Commission, What is Certification?, General Order 156 (Jan. 3, 2014). 

114 See id. 

115 See id. 

116 See id. 

117 See, e.g., STEPHANIE GREEN, CPUC, Year 2014 Utility Procurement of Goods, Services, and Fuel from Women-, 
Minority-, and Disabled Veteran-owned Business Enterprises, GO 156 Report, (Oct. 8, 2015).  
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Building a World of Infinite Capabilities; Sprint, Supplier Diversity. 

119 AT&T, DIVERSITY AND INCLUSION 2015 ANNUAL REPORT 29 (2015). 

120 T-MOBILE, JOINT 2016 ANNUAL REPORT AND 2017 PLAN 20 (2017). 

121 VERIZON, A BETTER FUTURE FOR EVERYONE: 2016 CORPORATE RESPONSIBILITY SUPPLEMENT 33 (2016).  

122 See Meet the Google Fiber Academy, GOOGLE (Sept. 16, 2015). 

123 See Charter, Spectrum Internet Assist. 

124 See Comcast, Internet Essentials: Affordable Internet at Home for Eligible Households. 

125 See Cox, Connect2Compete. 

126 See AT&T, Access from AT&T.  

127  See FCC, Lifeline Support for Affordable Communications (October 27, 2016). In response to growing 
concerns of the digital divide—43 percent of the nation’s poorest households say they cannot afford modern 
broadband service—the FCC’s 2016 Lifeline Modernization Order expanded the program to support stand-
alone broadband service as well as bundled voice and data service packages. See Lifeline and Link Up Reform 
and Modernization, Telecommunications Carriers Eligible for Universal Service Support, Connect America 
Fund, Third Report and Order, Further Report and Order, and Order on Reconsideration, 47 C.F.R. pt. 54; 31 FCC 
Rcd 3962, 3963 (May 24, 2016). 

128 See, e.g., WHITE HOUSE COUNCIL OF ECONOMIC ADVISERS, MAPPING THE DIGITAL DIVIDE (July 2015) (an example of 
mapping the digital divide along Public Use Microdata Areas, geographic areas defined for statistical use 
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129 See generally CTIA, ENABLING THE WIRELESS NETWORKS OF TOMORROW: RULES OF THE ROAD FOR POLE ATTACHMENTS 

IN STATES ACROSS AMERICA (April 2016). 

130 See DELOITTE, supra note 27, at 14 (“In some cities, for example, small cells are regulated as if they were large 
cellular towers, with corresponding license requirements, fees and paperwork that inhibit the rollout of 
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2017. 
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