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Abstract
Author: Erika Storli
Title: Digitally United We Stand, Digitally Divided We Fall: Does the Digital Divide Influence
the Way Americans Vote?
Supervising Professors: Lee Walker, Kishore Gawande
The results of the 2016 Presidential Elections will go down as one of the most
unforgettable moments in U.S. history. Regardless of which side of the political spectrum
Americans fell under, President Trump’s win came as a shock to millions of citizens across the
nation. Both positive and negative reactions flooded the Internet, as scholars and political experts
scrambled to understand how the exit polls that predicted a win for Hillary Clinton could have
gone so wrong. For citizens who did not passionately share their responses online, they fell
outside of the intense political discussions. It was not because they lacked a voice of opinion, but
because they lacked the digital tools to do so. Over 40 million Americans were estimated to not
have access to the Internet in 2016, blocking them from not only engaging in political
discussions online, but also from applying to jobs, gaining an education, getting access to basic
governmental services, and staying informed.
This thesis is about exploring the societal impacts of the digital divide, which is the
disparity that exists between the “have” versus “have not” people with access to the Internet. In
attempt to study the digital divide in the U.S specifically, this thesis will focus on comparing
Internet access levels to the voting results of the 2008, 2012, and 2016 Presidential Elections by
U.S county. The ultimate goal of this thesis is to discern the larger takeaways on how the digital
divide can impact voting outcomes in Presidential Elections, and, as a result, further drive
political polarization in the America. Thus, this thesis assesses the theories and methodologies of
the digital divide to understand its greater influence, and attempts to present potential solutions
as to how to “heal” the digital and political divide.
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INTRODUCTION
Since the 1990s, advancements in technology have transformed American lives in
marvelous and unprecedented ways. Digital tools helped strengthen the U.S economy through
innovations made in medicine, finance, education, and dozens of other industries. The Internet,
in particular, invigorated Americans to create new opportunities and openly communicate ideas
across a free digital platform. According to the Pew Research Center, the percentage of U.S.
adults who use the Internet has grown tremendously since 2000, from 52 percent to 88 percent in
2016. The Internet usage for “certain demographic groups – such as young adults, college
graduates, and those from high-income households – is nearly ubiquitous” nowadays, and the
proportion of Americans with high-speed broadband service at home has increased rapidly, with
“roughly three-quarters of American adults having in-home broadband Internet service”
(“Internet/Broadband Fact Sheet”).
On the morning of November 9, 2016, the influx of Internet traffic on American news
sites, online forums, and social media platforms had skyrocketed. The results of the 2016
Presidential Elections took the Internet by storm as one of the most unforgettable moments in
U.S. history. Discussions of the election spread fast across the Internet throughout the following
days, with users live-streaming on YouTube, posting on Facebook, and tweeting disappointed
and ecstatic responses, depending on which political echo chamber viewpoints fell under. In
Austin, for example, students at The University of Texas stumbled into their morning classes,
dazed from staring at their computer and smartphone screens until 1:31AM to witness the
historic results be officially called for President Trump. Solemnity fell upon most of the student
body in reaction, with few exceptions. Facebook posts, Tweets, and Snapchats were sent at
lightning speeds across campus to rally and coordinate protests to the election results. In contrast,
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across the other side of the I-35 Highway, the news of the election spread at a slower pace. The
residents in East Austin who woke up early to catch the Metro did not have the same grogginess
and passionate reactions displayed by the college millennials. In fact, over 50,000 Austinites
were not connected to the Internet in the year of the 2016 Presidential Elections. These residents
instead discovered the election results during their commute from fellow passengers that swiped
through their smartphone notifications, or when they arrived at work to see their colleagues
watching President Trump give his victory speech across computer monitors.

Figure 1 - At 2:29 a.m. ET on Wednesday, November 9, 2016: The Associated Press called the race for Donald Trump
in a Flash, reserved for news alerts of the highest importance (Associated Press, 2016).

Similar scenarios played out across America—citizens with easier access to technologies
and the Internet were notified immediately of by the Presidential Election results, in comparison
to citizens who found out hours later secondhand logging in at work, cafes, or public libraries. In
fact, over 40 million Americans were not connected to the Internet in 2016. What causes such a
stark difference between these reactions to the Presidential Elections? My thesis shall attempt to
answer this question by focusing on the digital divide, or the disparity between users with access
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to modern information and communication technologies and those who have limited-to-no
access to these same technologies.
Various factors influence the digital divide, including regional, income, and educational
levels. As the use of personal computers skyrocketed in the early 1990s, the ability for
Americans to get online became a huge concern amongst scholars and policymakers. Nowadays,
the discussion of the digital divide is not only focused on the struggles of accessing the Internet,
but the lack of necessary skills to effectively utilize it. Experts in recent months since the 2016
election have hypothesized that the Internet played a major role in the outcome, because users
who effectively utilize the Internet tend to have greater access to information and mass media.
This, in turn, produces informed citizens who are more cognizant of their vote during elections,
which is fundamental to sustaining a successful democratic process. Therefore, this thesis paper
also ultimately attempts to answer another potential consequence of the digital divide—does the
type of access to the Internet relate to the voting result outcomes for the U.S. Presidential
Elections? If the data on Internet broadband levels demonstrates that it does correlate to voting
results for major party candidates of the 2008, 2012, and 2016 Presidential Elections, then the
digital divide further polarizes American politics. Specifically, in counties where Internet access
is lesser, Americans will tend to vote more Republican; and in counties where Internet access is
greater, Americans will tend to vote more Democrat.
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PART ONE: BACKGROUND
CHAPTER ONE: WHAT IS THE “DIGITAL DIVIDE”?
1.1 Defining ICTs and the Digital Divide
There is no question that technology has influenced our lives in unprecedented ways. We
live in a world where technology determines where we live, learn, and earn. Information and
communication technologies (ICT), such as fixed-line telephones, computers, and mobile
telephones, “have increasingly become primary means of human interaction between individuals,
organizations, and nations” (Pick, 2015). Around 77% of Americans own a smartphone and
seven-in-ten Americans “use social media to connect with one another, engage with news
content, share information and entertain themselves” (“Fact Sheets”). The Internet, in particular,
has become our public gateway in utilizing these ICTs in order to access information, process
communication, create innovation, and sometimes spark revolution. Nine-in-ten American adults
use the Internet for their mobile and social media needs (“Internet/Broadband Fact Sheet”). By
virtue of the internet, consumers can benefit from various digital opportunities, such as a greater
breadth and depth of information about brands and prices, and facilitated access to news,
entertainment, education, healthcare or governmental services.
However, not all Americans have equal opportunity in utilizing these great advances in
technology. The Pew Research Center demonstrates that in recent years, adoption gaps of the
internet “remain based on factors such as age, income, education and community type” and that
“broadband adoption growth has been much more sporadic.” It has been cited that one in five
American adults do “not use the Internet because they either do not know how to use it, lack
access to it, or are not convinced of its value” (Zickuhr and Smith, 2012). This is one of the
prominent examples of the digital divide, where certain people are significantly disadvantaged in
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their access and understanding of technology. Americans who suffer from the digital divide face
various socioeconomic issues, including limited access to goods and services, education
advancement, job prospects, and health information. For example, roughly 80 percent of Fortune
500 Companies “only accept online applications,” and for individuals who suffer from the digital
divide and do not understand how to use the Internet, they have “significantly less success than
Internet users in finding and applying for jobs, getting hired, earning a living wage, and
advancing in the workplace” (“Digital Divide Datasheet”). This creates not only significant
financial burden for individuals with this disadvantage, but also for businesses, the government,
and the economy at large.
More than likely, if you are reading this thesis, you are a member of the University of
Texas at Austin, where you also have the means to use the Internet and take it for granted. Now
picture yourself in a setting where you did not possess a mobile phone, computer, tablet, or other
ICT device. You may be fortunate to live in an area with a public library that has free Wi-Fi
access to the Internet, or you may live miles away from a public library that has limited access to
the Internet with dial-up speeds. Or you may live in a community with no public library and little
to no Internet access. According to the Pew Research Center in 2016, over 40 million U.S. adults
still do not use the Internet. These non-Internet users often attribute their lack of access due to
believing that it is “too difficult to learn” or “too costly to access” the Internet. Rural Americans
in particular are about twice as likely as those who live in urban or suburban settings to never use
the Internet (Anderson, 2012). This disparity between U.S. citizens “having” versus “not having”
access to the Internet, or “knowing” versus “not knowing” how to use ICTs effectively, is known
as “the digital divide.”
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1.2 Research and Literature on the Digital Divide
The digital divide is typically defined as the inequality of access to and understanding of
ICTs, mostly the Internet. According to the Organization for Economic Co-operation and
Development (OECD), the digital divide is also defined as “the gap between individuals,
households, businesses and geographic areas at different socio-economic levels with regard both
to their opportunities to access information and communication technologies, and to their use of
the Internet for a wide variety of activities” (Montagnier and Wirthmann, 2011). It became a
topic of interest in the early 1990s with the increased use of personal computers and the Internet.
Since the proportion of the population with Internet connection is higher in most Western
countries than in developing ones, scholars had focused on various research and conceptual
models of the digital divide (see Figure 2 below).
A few have separated the concept into “three levels” to indicate the various “types” of
divides. The first-level of the digital divide includes uneven distribution of Internet access, and
those who had access to the Internet were considered the “preferred side” of the digital divide.
Studies in this first-level often focus on the different demographic characteristics of individuals
who have unequal Internet access, including age, gender, socioeconomic status, ethnicity, and
geography. Studying various demographic characteristics comes then the determination of skills
and use of digital technologies. The second-level of the digital divide focuses on the education of
utilizing or understanding of ICTs. As the broadband Internet access and digital devices became
more prevalent in Western Countries, the digital divide discourse has now shifted to focusing on
the disparity of acquired digital skills and usage of ICTs. Age, education level, and employment
status, for example, have shown to cause a large proportion of differences in skills measured
within this second-level of the digital divide. The third-level of the digital divide focuses on the
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outcomes of Internet usage. This digital divide is present when the possession of digital skills
and Internet use do not lead to beneficial outcomes, which is increasingly being considered ‘‘a
multidimensional phenomenon that includes a set of complex divides [. . .], caused by a variety
of factors.” Furthermore, several scholars suggest that the digital divide plays a major role in the
reinforcement of existing social inequalities (Scheerder, 2017).

Figure 2 - Several theoretical models of analyzing the digital divide, relationships posited by such models, and
methodologies from various scholars and experts (Pick, 2015).

Studies of the digital divide within ethnic minorities, which are the second and third level
of the divide, are especially important to focus on and explore. There are significant differences
in how differently ethnic minority and majority consumers access and use the Internet in the U.S.
In 2012, 84% of White adults were using the Internet, while only 79% of Hispanics and 77% of
12

Blacks have adopted using the Internet (“Internet/Broadband Fact Sheet”). Another study based
on U.S. individual and household characteristics posited that “individual internet use in
metropolitan areas is influenced by the internet use of people in geographic proximity”
(Agarwal, 2005). People in “segregated ethnic enclaves will have similar online use patterns
typical of the ethnic group; and that housing density and people's socializing interactions will
moderate online use” (Agarwal, 2005). Accordingly, individual internet use for a metropolitan
area is estimated based on income, education, age structure, and families with children. In
addition, ethnic minority consumers tend to depend on smartphone applications (i.e. email, social
networking, or listening to music) as their “primary mode of Internet connection,” and are more
likely to use smartphones for purchasing online (Bartikowski, 2018). Majority consumers, as
compared to ethnic minority consumers, are more likely to enjoy broadband internet access via
regular computers. Some experts argue that smartphones increase digital inclusion and thus
narrow the “have” versus “have nots” of internet access in the digital divide. However,
smartphones cannot fully substitute the comfort and usability of large screen devices with
keyboards and higher processing power.

Figure 3 – Alternative approaches to quantitatively analyze the digital divide that considers geography. Nine alternatives are
grouped into the categories of economic/econometric, structural equation modeling and analysis, and visualization of
components (Pick, 2015).
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CHAPTER TWO: WHAT IS THE “INTERNET”?
2.1 Defining the Internet
`The Internet is a portal to jobs, education, consumer goods, information and other
people. Yet millions of Americans are still unconnected, particularly in rural areas. Some areas
have unreliable service within public libraries that will let a student take an online course, or an
adult working from home to join a videoconference. Other areas lack access to an Internet
connection at all. However, what does this mysterious use of the term “Internet” even mean, and
why is it so important?
According to the Internet Society, the global Internet “consists of tens of thousands of
interconnected networks run by service providers, individual companies, universities,
governments, and others.” The Internet consists of “network of networks” that needs to operate
around the world as if it were one, with the following common technical characteristics: 1) open,
2) independent, and 3) run by non-profit membership organizations that work together to meet
the needs of everyone (“About the Internet”). The terms “Internet” and “World Wide Web” are
often used interchangeably, but they are not exactly the same thing. The Internet refers to the
global communication system, including hardware and infrastructure, while the “World Wide
Web” is one of the services communicated over the Internet. The Internet originated in the
United States, when the government began building a computer network in the 1960s known as
ARPAnet, headed by the US Defense Department’s Advanced Research Project Agency
(ARPA). Only four computers were on the ARPAnet by the end of 1969, all of them at U.S.
universities. Other networks were developed at the time as well by commercial companies or
different companies, but the networks could not easily communicate with one another.
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In 1974, Vint Cerf and Bob Kahn developed TCP/IP, “A Protocol for Packet Network
Interconnection” to help different networks be connected (“WebWise - What Is the Internet?”).
Thus, the “Internet” was born as a “network of networks” and the Internet Protocol (IP)
dominated networking. In 1985, the U.S. National Science Foundation (NSF) commissioned the
development of a university network backbone called NSFNET. By 1986, there were 5,000
Internet hosts which grew exponentially from there into millions of hosts. In 1995 the system
was eventually replaced by new networks operated by commercial Internet service providers. It
was around this time that the Internet was brought to the public on a larger scale, especially
through Tim Berners-Lee’s invention of the “World Wide Web” and widespread adoption of
broadband access in the 2000s (“What Is the Internet?”).
As of 2018, North America is 4.8% of the World’s Population and 95% of Internet
Penetration. The Internet Penetration Rate corresponds to the percentage of the total population
of a given country or region that uses the Internet. However, the U.S. only has around an 84%
Internet Penetration Rate (“Internet Penetration Rate”).

Figure 4 - Internet Top Penetration Rate Statistics for the Top 50 Countries across the globe as of December 31, 2013
(“Internet Penetration Rate”).
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The Internet’s primary component and communications backbone is the IP (Internet
Protocol) address. Because the Internet is comprised of hardware and software layers, the IP
communication standard is used to address schemes and identify uniquely connected devices.
Prominent IP versions used for communications include Internet Protocol version 4 (IPv4) and
Internet Protocol version 6 (IPv6). As the most cost-effective communications method in the
world, the Internet allows the following services instantly available for any connected user
(“What Is the Internet?”):
•

Email

•

Instant messaging

•

Web-enabled audio/video

•

Internet forums

conferencing services

•

Social networking

•

Online movies and gaming

•

Online shopping

•

Data transfer/file-sharing, often

•

Financial services

through File Transfer Protocol (FTP)
Internet service providers (ISPs) are the companies that consumers pay fees in order to
gain access to the Internet. Devices connected on the Internet each run a request through the ISP
in order to access servers to download web pages and files (Fisher, 2018). There are various
types of Internet access (i.e. cable, DSL, dialup) that an ISP can provide for personal or business
customers. Some of these Internet access types have “broadband connection” or “high-speed
service,” which offers lower speeds for those who are economically conservative versus higher
speeds for those who want to pay a higher fee for them (Wempen, 2018). The main types of
Internet that an ISP can provide are:
1) “Dial-up” Internet—connects users to the Internet through a telephone line
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2) “Satellite” Internet—connects users to the Internet through sending requests to a
Network Operations Center (NOC) where information is sent back through a satellite above
Earth, through a dish set up at the home or business, and finally to the connected device.
3) “DSL (Digital Subscriber Line)” Internet—connects users to the Internet through
telephone network wires. DSL is considered a “broadband” communication service.
4) “Wireless Hotspots”—allows users to connect to the Internet wirelessly on their
laptop computer, tablet, or smartphone usually at a public place providing the connection, such
as airports, cafes, and hotels.
5) “Cell phone networks”—allows users to access the Internet through the phone
provider’s 3G or 4G network.
6) “Cable” Internet—allows a user to connect to the Internet through their local cable
company via the cable that provides TV programming, instead of a phone line. This is also
considered a type of “broadband” service.
7) “Fiber-optic” Internet—transmits data through laser-generated pulses of light and then
interpreted by the connected device through an Optical Network Terminal (ONT).
The speeds of which an Internet can run also vary between the types of Internet. Dial-up
is very common in rural homes and businesses, and can be impossible to download website with
Flash and take hours to download files with speeds at approximately 56 kilobits per second
(Kbps). Satellite is slightly higher, with approximately 500 Kbps and taking minutes to load a
single webpage. DSL’s speeds range from 128 Kbps to 9 megabits per second (Mbps), while
Cable speeds up to approximately 30 Mbps (but sometimes can drop during peak Internet hours).
Fiber-optic Internet provides the highest level of Internet speeds, with up to 500 Mbps in some
areas of the U.S and provides fast Internet without delays (“Internet Speed Classifications”).
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2.2 Defining the FCC
The Federal Communications Commission (FCC) “regulates interstate and international
communications by radio, television, wire, satellite and cable in all 50 states, the District of
Columbia and U.S. territories” (“What We Do”). As an independent U.S. government agency
overseen by Congress, the FCC is the United States' primary authority for communications law,
regulation and technological innovation. The leadership of the FCC includes five commissioners
who are appointed by the President of the United States and confirmed by the U.S. Senate. One
of the commissioners is selected by the president to serve as chairman, and only three
commissioners “can be of the same political party at any given time and none can have a
financial interest in any commission-related business.” The current chairman of the FCC is Ajit
Pai, who was appointed by President Trump in 2017 and confirmed by the Senate. Chairman Pai
has had previous experience working as a commissioner under President Obama’s
administration. His regulatory philosophy has a few “simple principles” that he believes will
deliver “more innovation, more investment, better products and services, lower prices, more job
creation, and faster economic growth” (“Ajit Pai”).
2.3 Defining Broadband Access Levels in America
Broadband is the technology underlying telecommunications services such as voice,
video, and data that is delivered via fiber, cable modem, copper wire, satellite, or mobile
wireless. Since the late 1990s with the initial deployment of high-speed internet, broadband
technologies have been deployed throughout the United States primarily by the private sector.
These private sector providers include “telephone, cable, wireless, and satellite companies as
well as other entities that provide commercial telecommunications services to residential,
business, and institutional customers” (Kruger and Gilroy, 2009). In 1996, the
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Telecommunications Act required that the FCC regularly inquire the availability of broadband to
“all Americans and to determine whether broadband is being deployed to all Americans in a
reasonable and timely fashion” (“Telecommunications Act of 1996”). The FCC’s working
definition of broadband is in Section 706 of the Telecommunications Act of 1996 (P.L. 104104), which defines “advanced telecommunications capability as high-speed, switched,
broadband telecommunications capability” that enables users to “originate and receive high
quality voice, data, graphics, and video telecommunications using any technology” (Kruger and
Gilroy, 2009).

Figure 5 - Internet Access Services: Status as of June 30, 2016. This figure illustrates the number of total and
residential fixed Internet access connections (connections over 200 kbps in at least one direction except mobile wireless
connections), as well as the number of total fixed connections per 100 persons and the number of residential fixed connections
per 100 households, since 2001 (“Internet Access Services”).

How broadband is defined and characterized in statute and in regulation can have a
significant impact on federal broadband policies and resource allocation to promote broadband
deployment in unserved and underserved areas (Kruger, 2017). One way broadband can be
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defined is by setting a minimum threshold speed for what constitutes “broadband service.”
Section 706 of the Telecommunications Act of 1996 requires the Federal Communications
Commission (FCC) to regularly initiate an inquiry concerning the availability of broadband to all
Americans and to determine whether broadband is “being deployed to all Americans in a
reasonable and timely fashion.” If the determination is negative, the act directs the FCC to “take
immediate action to accelerate deployment of such capability by removing barriers to
infrastructure investment and by promoting competition in the telecommunications market”
(Kruger, 2017).
Starting in 1999, there have been ten Section 706 reports, each providing a snapshot and
assessment of broadband deployment. As part of this assessment, and to help determine whether
broadband is being deployed in “a reasonable and timely fashion,” the FCC has set a minimum
broadband speed that essentially serves as the benchmark the FCC uses to determine what it
considers broadband service for the purposes of its Section 706 determination. The FCC’s 2010
National Broadband Plan identified broadband as a basic infrastructure” necessary for improving
economic growth, job creation, civic engagement, global competitiveness, and a better quality of
life. Broadband enables or enhances applications such as entertainment, telemedicine, distance
education, telework, e-commerce, public safety, and energy conservation” (“Internet Access
Services”). Increasingly viewing broadband as a basic infrastructure, Congress and successive
Administrations have focused on addressing gaps specifically related to broadband availability
and adoption. The FCC definition of broadband internet access service can be found in the
FCC’s Open Internet Order (47 C.F.R 8.2(a)):
“A mass-market retail service by wire or radio that provides the capability to transmit
data to and receive data from all or substantially all Internet endpoints, including any capabilities
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that are incidental to and enable the operation of the communications service, but excluding dialup Internet access service.”

Figure(s) 6 - Download and upload speeds can determine what kinds of applications
are possible for broadband users. For example, Table 1 shows minimum download
speeds for typical online activities, Table 2 shows minimum download speed needs for
light, moderate, and high household use (Kruger, 2017).

Citing changing broadband usage patterns and multiple devices using broadband within
single households, the FCC in 2015 had raised its minimum fixed broadband benchmark speed
from 4 Mbps (download)/1 Mbps (upload) to 25 Mbps/3 Mbps. Three issues for Congress are
how and at what level broadband benchmarks should be set, whether the FCC will determine that
broadband is being deployed in a reasonable and timely fashion, and how that determination and
those benchmarks will impact current and future broadband policies and programs intended to
improve broadband availability and adoption throughout the nation. As broadband technology
advances, commercially available download and upload speeds will likely increase, and the level
at which broadband benchmark threshold speeds should be set is likely to remain controversial.
Accordingly, the FCC’s annual Section 706 determination is likely to remain contentious as long

21

as it is seen by stakeholders as providing a justification for current or future FCC regulatory or
deregulatory policies.

Figure 7 - The percentage of fixed connections with a downstream speed of at least 25 Mbps has grown from 24% (or
23 million connections) in June 2013 to 57% (or 59 million connections) in June 2016. Over the same period, the percentage of
fixed connections with slower downstream speeds of less than 3 Mbps has decreased from 18% (or 17 million connections) in
June 2013 to 5% (or 5 million connections) in June 2016 (“Internet Access Services”).

CHAPTER THREE: THE IMPORTANCE OF THE “DIGITAL DIVIDE”
3.1 President Obama’s 2016 ConnectALL Initiative
In a fine-tuned analysis of social capital and its role in shaping the digital divide,
individuals in the U.S., education, geographic location, and age are consistently related to
Internet access, general use, and online communication. Further noted that rural residents access
and use the Internet substantially less than their urban and suburban peers. Overall, the digital
have-nots are often on the wrong side of social inequalities. The United Nations had stated that
accessing the Internet at high levels is a basic human right (United Nations, 2012). Furthermore,
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several scholars suggest that the digital divide plays a major role in the reinforcement of existing
social inequalities. Who are the “underserved” when it comes to the digital divide?

Figure 8 - “Here's What the Digital Divide Looks Like in the United States” (The White House Press Secretary, 2015).

According to the latest 2017 study by the International Telecommunication Union (ITU),
the United States ranks sixteenth among 176 nations worldwide in terms of the ICT
Development Index (IDI). The IDI combines 11 indicators into one benchmark measure to
measure the digital divide and track progress made in ICT access, use, and skills. The IDI also
includes indicators such as the number of fixed- and mobile-broadband Internet subscriptions,
households with a computer, and literacy rates (ITU, 2017). The U.S. ranks below other
developed and heavily industrialized economies such as the United Kingdom, Australia, South
Korea, and Japan, and nations such as Sweden, Denmark, Iceland, Switzerland, and France, but
ranks slightly above nations such as Singapore and Ireland.
The urgency of pursuing the digital divide by President Obama’s Administration
demonstrated this concern when they created the initiative “ConnectALL” in order to connect 20
million more Americans to broadband access by 2020. The White House enlisted Esri, a
Geographic Information Systems (GIS) software company, to map the digital divide in the U.S.
that showed areas with lower income levels have higher lack of access to the internet, especially
23

where families earning under $25,000 a year were “about half as likely to have the Internet at
home as families that are the most well-off” (White House Press Secretary, 2015).

Figure 9 - “Here's What the Digital Divide Looks Like in the United States” (The White House Press Secretary, 2015).

3.2 Net Neutrality
Tim Wu, Columbia Law Professor, coined the term “network neutrality” back in 2002 to
describe the concept that broadband service providers should treat all data on the Internet the
same and “not block, speed up or slow down traffic based on paid prioritization or other
preferences (Wu, 2017). The FCC under the Obama Administration in 2015 had adopted rules
that made net neutrality the “law of the land” through the “Open Internet Order,” and with this
allowed data that was being transmitted across the Internet to be treated equally amongst users.
Up until the Trump Administration when the Open Internet Order was overturned, net neutrality
was treated as a “common carrier” that prohibited owners of broadband networks from “halting,
slowing, or otherwise tampering with the transfer of any data” over the Internet. Net neutrality’s
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main focus was to keep discrimination off the Internet by regulating broadband providers, in
order to help the Internet be a free and open medium and allow any user to be treated equally.
However, under Chairman Ajit Pai, the FCC voted in November 2017 to implement a plan that
ends net neutrality. In an op-ed published in The New York Times the day following Pai’s
announcement, Wu predicted that the dismantling would be overturned in court (Wu, 2017):
“The problem for Mr. Pai is that government agencies are not free to abruptly reverse
longstanding rules on which many have relied without a good reason, such as a change in
factual circumstances. A mere change in FCC ideology isn’t enough. As the Supreme
Court has said, a federal agency must ‘examine the relevant data and articulate a
satisfactory explanation for its action.’ Given that net neutrality rules have been a success
by most measures, the justification for killing them would have to be very strong.”
The FCC’s overturn of net neutrality is a huge concern, as millions of Americans already
have limited connection or are not connected to broadband Internet at all, as outlined earlier in
Chapter Two (Section 2.3) of this thesis. Discrimination regarding the Internet already exists,
with limited access to use it. And as technology advances, telecom and broadband network
companies will be able to scrutinize every piece of information users send or receive online (i.e.
websites, email, videos, internet phone calls, or data generated by games or social networks).
There will be increased ability for network providers to program computers that will interfere
with customer information and data flow by “slowing down or blocking traffic and
communicators that they don't like, and speeding up traffic they do like or that pays them extra
for the privilege” (“What is Net Neutrality?”). HBO comedian new show host John Oliver went
on a 13-minute rant against the FCC’s proposed new plan by Chairman Ajit Pai, warning that the
new rules would lead to a world where internet service providers like Comcast and Verizon can

25

sell special treatment to web companies like Google and Netflix. The D.C. Circuit in Verizon v.
FCC struck down the Commission’s 2010 conduct rules against blocking and unreasonable
discrimination, but the Verizon court upheld the Commission’s finding that Internet openness
drives a “virtuous cycle” in which innovations at the edges of the network enhance consumer
demand, leading to expanded investments in broadband infrastructure that, in turn, spark new
innovations at the edge. Later on, the Verizon court further affirmed the Commission’s
conclusion that “broadband providers represent a threat to Internet openness and could act in
ways that would ultimately inhibit the speed and extent of future broadband deployment
(“Verizon v FCC”).
The benefits of rules and policies protecting an open Internet date back over a decade and
must continue. With the end of net neutrality under the Trump Administration’s FCC, states are
now working to put in their own versions to prevent internet service providers from blocking,
slowing down, or charging more for web traffic. Oregon, Washington, and several other states
have made new rules, but a bill working its way through the California legislator has gone the
furthest thus far. Experts say it specifically describes how ISPs can behave, and it recreates and
even strengthens some parts of the 2015 Open Internet Order (Snider, 2018). Since the FCC had
chosen to overturn this bill, some states have interpreted it as the FCC stepping away from
regulating the Internet and providers all together. Thus, these states have begun stepping up to
create its own net neutrality laws, such as California creating their own bill that regulates ISPs’
charges so they do not discriminate speed downloads for certain companies within the state of
California. This in turn helps send a strong message to Federal lawmakers, who still have the
power to reverse FCC’s 2017 overturn.
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CHAPTER FOUR: WHAT IS THE “POLITICAL DIVIDE”?
The 2016 Election may have been a wakeup call for millions of Americans across the
country. The political participation process in the most recent presidential elections had been
highly criticized from both sides of the aisle, where each side blames one another for the
outcome. This phenomenon, called the “political divide” or “political polarization”, has been the
defining feature of America’s 21st century politics. This chapter will focus on the basic ideas of
political polarization and how it has influenced the political viewpoints and participation of
Americans across time.
4.1 Political Polarization
Simply put by Vox’s editor Ezra Klein, political polarization is defined as the measured
“overlap between the two parties. A high level of political polarization means that Republicans
agree with Republicans and that Democrats agree with Democrats” (Klein, 2014). Polarization
used to be nonexistent until 1950s when the American Political Science Association’s (APSA)
Committee on Political Parties published a report “Toward a More Responsible Two-Party
System” which pushed the two major parties to sharpen their disagreements so Americans had a
clearer idea of casting their ballot choices (Galston, 2016). Since then, political polarization has
been the highest it has been at any point in American history, making it almost impossible for bipartisan coalitions to get things done.
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Figure 10 - According to the polarization measures kept by political scientists Keith Poole and Howard Rosenthal, party
polarization is higher in today's Congress than at any time since the late 1800s (Poole and Rosenthal, 2016).

Since 1994, the share of Americans who have expressed consistently conservative or
consistently liberal opinions has doubled over the past two decades. As a result, the amount of
ideological overlap between the two parties has slowly diminished. The Pew Research Center, a
nonpartisan think-tank in Washington D.C. that conducts public polling and social science
research, has been studying the way political ideology has shifted for years. In its 2014 report,
two years prior to the historical 2016 Elections, it was reported that the “median” or typical
Republican is now “more conservative than 94% of Democrats, compared with 70% twenty
years ago” and that “the median Democrat is more liberal than 92% of Republicans, up from
64%.” Amongst Republicans and Democrats who are highly engaged in politics, 70 percent of
Americans now take positions that are mostly or consistently in line with the ideological bent of
their party (Doherty, 2014).
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Figure 11 – These graphs, provided by the Pew Research Center, displays the ideological consistency of major political parties
in the U.S and how it has become more polarized over the years (Doherty, 2014).

Parties have not polarized equally—almost every measure of political polarization has
shown that Republicans have moved “much further right than Democrats have moved left.”
Termed as “asymmetric polarization,” congressional scholars Thomas Mann and Norm Ornstein
argue that it is the central cause of today's dysfunction: "When one party moves this far from the
mainstream, it makes it nearly impossible for the political system to deal constructively with the
country's challenges” (Mann and Ornstein, 2012). Norm Ornstein further cites a Princeton
political scientist’s op-ed research on Congress’ political parties, “The evidence points to a major
partisan asymmetry in polarization. Despite the widespread belief that both parties have moved
to the extremes, the movement of the Republican Party to the right accounts for most of the
divergence between the two parties” (Ornstein, 2014). Why is asymmetric polarization
concerning in the first place? This leads to the idea of increased “political echo chambers,”
where the political participation of Americans comes into play.
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4.2 Political Echo Chambers

Figure 12 - These graphs, provided by the Pew Research Center, displays the ideological consistency of major political parties in
the U.S and how it has created political echo chambers amongst Americans (Doherty, 2014).

The numbers prove the worst fear of democracy—that “ideological silos” or “echo
chambers” are now common on both the left and right. The increasing gridlock on the Capitol
Hill is not only found in D.C.—Americans who have strong ideological positions, especially
conservatives, are “more likely than others to say that most of their close friends share their
political views.” In addition to friendship ties, liberals and conservatives have increasingly
disagreed over where they want to live, the type of neighbors they want to have, and even
“whom they would welcome into their families.” Those with these extreme ideological
uniformities have also made their voices heard “through greater participation in every stage of
the political process” (Suh, 2014). The Pew Research Center has found that the most politically
polarized are more actively involved in politics, such as participating in primary voting,
contacting representatives and government officials, or volunteering time or donating to support
a political campaign (Suh, 2014). Both sides of the spectrum have a passion for discussing
politics, but for many these conversations are not including opposing viewpoints. According to
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the 2014 Pew Research Center study, “nearly two-thirds (63%) of consistent conservatives and
about half (49%) of consistent liberals say most of their close friends share their political views.”
In addition, the living preferences of Americans from each side are vastly different:
“Far more liberals than conservatives think it is important that a community have racial
and ethnic diversity (76% vs. 20%). At the same time, conservatives are more likely than
liberals to attach importance to living in a place where many people share their religious
faith (57% vs. 17% of liberals).”

Figure 13 - These graphs, provided by the Pew Research Center, displays the ideological consistency of major political
parties in the U.S and how it has created political echo chambers amongst Americans (Doherty, 2014)

4.3 “Red State, Blue State, Rich State, Poor State”
This debate between blue and red politics comes up in political discussion as a “symbol
of partisan divisions that strike at America’s unity and make the country harder to govern”
(Gelman, 2008). Andrew Gelman, American statistician and political scientist at Columbia
University, is the author of the book “Red State, Blue State, Rich State, Poor State.” This book,
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recommended by my previous second reader, focuses on the statistical modeling, casual
inference, and social science of the way Americans vote. Gelman puts forth another study related
to the political divide, focusing on how Democrats win elections in wealthy states while
Republicans get the votes of richer voters, how the two parties have become ideologically
polarized, and other issues. Published after the 2008 elections, there are multiple myths Gelman
has busted through his statistical research analysis of how “blue states” versus “red states” vote
in elections. He studied the 2000 and 2004 presidential election results, and found that “rich
states supported the Democrats 10% more, on average, than did poor states, a pattern that has
developed gradually since 1980” (Gelman, 45). In fact, Gelman found that since 1980, there has
been this same trend: “the richer the state, the more that state is likely to support Democratic
presidential candidates. These trends arise from people within these states changing their
attitudes (for example, Mississippians being unhappy with the Democratic Party’s positions on
issues ranging from welfare to gay rights, or New Yorkers disliking the evangelical Christian
tone of Republican leaders), generational change, and people moving to places that feel more
compatible with their political values” (Gelman, 46). In addition, Gelman finds that the “poor
people in most Republican-leaning states tend to be Democrats; the rich people in most
Democratic-leaning states tend to be Republicans” (Gelman 49).
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Figure 14 - These graphs, created by Andrew Gelman,,displays the way rich versus poor voters for Republicans in U.S.
states in Presidential Elections since 1940s (Gelman, 2008).

Why is this an increasing trend? Well, Gelman cites one reason is that since the 1970s,
the “income and wealth differences between rich and poor have been steadily increasing. In
addition, Democrats and Republicans in Congress are further apart than they used to be on
economic issues” (Gelman 48), and that Americans’ “individual income is a positive predictor
and state average income is a negative predictor of Republican voting” (Gelman, 49). Another
key difference between red and blue state is religion—residents “of poor states attend church
more often and belong to more conservative denominations than people in rich states. Religiosity
is correlated with conservative attitudes on social issues and with Republican voting, especially
among the rich” (Gelman, 167). Based on all his research and analysis, Gelman also defines
three “complementary, but conceptually distinct notions” of polarization in American politics
(Gelman, 113):
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1) Partisan Polarization – a sorting of which ideologies find a political home in one or
two major parties in the United States. In the past, “conservative southern Democrats
and liberal Northeastern Republicans were commonplace, but nowadays,
conservatives typically call themselves Republicans and liberals Democrats.”
2) Opinion Radicalization—people gravitate “away from the political center toward
more extreme positons on issues.”
3) Issue Alignment—focuses on the idea on how constraints limit “the freedom with
which people come to a set of believes about controversial issues”; the more the
issues positions “correlate with each other, the more we can say that liberals and
conservatives are in opposite camps.” And if the issue positions are “uncorrelated,
then a set of cross-cutting cleavages exists, and divisions are unclear.”
The 2008 Elections also was a historic moment for American history, and a tough year to
be a Republican at any level, considering the 2008 economic recessions and stock market crash.
As with previous Republican candidates, higher income voters were likely to vote Republican
within almost every state, but “the pattern changed among the very highest income
categories…Obama did best among the lowest-income voters, and McCain did respectably, but
not overwhelming well at the high end—in fact, he did worse than George W. Bush in every
income category” (Gelman, 180).

CHAPTER FIVE: THE DIGITAL DIVIDE AND VOTING POLARITY
American politics is becoming increasingly polarized between left and right. The causes
for this polarization are the topic of vigorous debate—although the Internet does not explain
polarization, many argue that it exacerbates it because of how easy it is for individuals to express
their political views. Harvard legal scholar and professor, Cass Sustein argued back in 2002 that
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the Internet reduces contact between people with dissimilar points of view and increase political
polarization (Sustein, 2001). Furthermore, he conducted experiments at the time that showed
people who discuss political issues with others who share their views end up adopting more
extreme positions than they previous had before. With this viewpoint in mind, it is important to
explore literature that explores how the digital divide could be related to political behavior of
Americans.
5.1 Defining “Cyberpolitics”
There is not much nowadays that cannot be done on the Internet – for Americans who are
fortunate with access, it is to not uncommon to spend a majority of their day browsing online,
such as purchasing products and receiving them within two days on Amazon Prime, clicking
away and liking photos of friends on Facebook, and watching videos mindlessly for countless
hours on YouTube. Researchers proceed with the assumption that access to technology is a basic
building block, because as “technology penetrates into every crevice of society, the pressing
question will be not who can find a network connection at home, work, or in a library or
community center from which to log on, but instead, what are people doing, and what are they
able to do, when they go on-line?” (DiMaggio, 2001). Thinking about how active Americans are
online in these ways, the disembodied ethos of the Internet also pervades the world of politics. It
has become increasingly easy and common for political discussion to be engaged through
Facebook posts, Reddit forums, or Twitter feeds. What are the implications of politics being
discussed so openly on the Internet; how is technology of the Internet being used to "do"
politics?
“Cyberpolitics” focuses on the roles and consequences of new technologies in politics, as
voters use digital media to improve their knowledge of public affairs and information. Literature
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over this term began in the 1990s, around the same time as when the idea of the digital divide
was being researched and discussed. A research paper in 1995, for example, predicted that the
Internet would lead to a world with much less social cohesion, as individuals stopped consuming
mass-produced information from newspapers and televisions, instead reading personalized
information sources (Negroponte, 1995). The famous internet campaign of Howard Dean in 2004
highlighted the importance of social media’s influence on Americans online, which also helped
pave the way for the 2008 campaign where Barack Obama had a highly successful, online
organizing and fundraising operation (Friess, 2012).
Cyberpolitics is further evidenced by categorical research that studied how politically
engaged citizens and content producers tend to cluster with others who share their same political
orientation. Scholars in 2004 studied linking patterns and discussion topics of political bloggers,
and demonstrated that US political bloggers tend to belong to either a left-leaning or rightleaning cluster to those who share their political beliefs rather than those on the other side
(Adamic, 2005). Another study in 2008 found similar dynamics among a more select group of
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bloggers (Hargittai, 2008), and a different one in 2015 showed similar clustering patterns on
Twitter through retweets (Lai, 2015).

Figure 15 - Self-segregation or deliberation? Blog
readership, participation, and polarization in
American politics (Farrell, 2008).

Figure 16 – Graph of the political blogosphere and the 2004
U.S. election (Adamic, 2005)

Similar cluster patterns show up for consumers of political blogs - and seems that because
blog readers are focused on exploring and reading politics, they tend to become more partisan
and ideologically coherent in their views than others. They are also ideologically one-sided in
their reading habits: Readers of left-wing blogs typically do not read right-wing blogs, and vice
versa (Bennett, 2010). Another study in 2011 found no evidence that blog readers’ exposure to
competing views has any consequences for participation, although they do find that readers of
right-wing blogs participate in politics at a significantly lower rate than either readers of leftwing blogs or readers of both left-wing and right-wing blogs. Prominent left-wing blogs are
more likely than their right-wing counterparts to exhort readers to engage in political activity
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(Lawrence, 2010). This suggests that factors other than exposure to dissonant points of view
explain variation in blog readers’ propensity toward political action.
The Internet also provides political parties, bloggers, and opinion leaders with resources
to shape public opinion. For example, a simple “I Voted” message on individuals’ Facebook
pages increased voter turnout by more than 300,000 in the 2010 U.S. midterm elections. The
“winner take all” feature of the internet economy is also replicated in the online. news media
landscape, as internet political opinion is dominated by a small group of bloggers and outlets that
receive the bulk of search engine hits. Finally, the internet can give voice to extreme opinions by
enabling highly partisan media outlets to get sufficient readership and encouraging clustering of
extreme views, particularly among the more politically organized and aware, potentially
increasing polarization in politics.

Research on polarization and the Internet strongly suggests that the Internet facilitates
strong clusters among at least one important subgroup of the US population—those who are
politically aware and have strong partisan and ideological leanings. Furthermore, it is difficult to
know whether or not heightened clustering leads to political extremism. Among the broader
population, the evidence seems to suggest that the Internet is associated with more exposure to
alternative views rather than less. Although increased polarization and intragroup contact may
lead to higher levels of collective action within each group, other sources of variation may be
more important.
5.2 Digital Divide and Political Implications
The 2016 Presidential Election had shocked millions of Americans and people across the
globe, resulting in hundreds of theories as to why the outcome turned out the way it did. No
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matter which side of the spectrum the voter fell on, it President Trump winning still came as a
surprise, considering the hundreds of exit polls predicting the win for Hillary Clinton. The same
question that still haunts political scientists across the nation: How did we get Trump instead of
Clinton?
The outcome stems from a series of unfortunate convergences, and the digital divide is
one of many hypothetical theories that my thesis brings forward in attempt to answer the above
question. The digital divide touches greatly upon the mechanical aspects of electoral
accountability; with lack of access to free information online and uses of technology, the “have
not” Americans of the digital divide are often lead towards living an uninterested and unengaged
political lifestyle. These citizens also face significant informational barriers in assessing
politicians, often basing their votes not on the ability and performance of politicians but on their
limited judgements related to more superficial aspects, such as ethnical or physical features of
the political candidates.
Acquiring political information is costly, and because of issues like political polarization,
information coming from political parties are often not credible. The impact of an individual
citizen’s more informed vote is negligible to the outcome of an election. Another question, then,
is whether digital technologies can change this to help a more engaged and informed citizenry,
and more effective elections.
There is no shortage of popular opinion that the Internet can strengthen accountability
through greater voter engagement and participation. Digital technologies can certainly provide a
variety of tools to improve the informational content of voting. However, it does not come
without its challenges. One research paper notes that E-Government and digital divide research
have been evolving with important parallels but relatively little interaction. Both fields seem to
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be moving toward more complex and sophisticated understandings of each phenomenon and
there are important similarities between their philosophical stances and theoretical lenses, but
there are relatively few explicit examples of digital divide research findings in published
electronic government research and vice versa (Helbig, 2009). Societal openness variables have
been included in studies at the national level, although findings are mixed. For a sample of
developing nations, Baliamoune-Lutz hypothesized that “social openness and democracy impact
diffusion of mobile phones, internet hosts, internet use and PC use, but the findings supported
only limited, mixed effects for civil liberties index and political rights index on internet use”
(Baliamoune-Lutz, 2003). Another study, tested a sample of mostly developed nations,
demonstrating only slight positive effects for democracy. In a more convincing study mentioned
earlier, “political openness” was hypothesized and empirically proven to foster more acceptance
of technology. Correspondingly, for “a world sample and for developed nations, freedom of
press, property rights, and government ICT prioritization strongly influenced a socioeconomic
level factor, which in turn influenced technology utilization” (Guillen, 2005). The Internet may
also lower the costs of expressing one’s true preferences. The spectrum of opinion among people
is obviously likely to be wider on the Internet than in most geographic communities, making it
easier for individuals with minority preferences to find others who either share or are tolerant of
their own true beliefs.
However, research has increasingly supported the positive aspects of Internet access
amongst citizens. The present results on the digital divide in the U.S. indicate that the major
variable groups associated with higher ICT levels are social capital, societal openness and
ethnicity. Social capital dominates as a correlate, relating to desktop/laptop in household, internet
access at home, broadband adoption in household, and social media users. This finding
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corresponds to a limited set of empirical studies. In a U.S. study of very large surveys of
individuals, bonding social capital (i.e. social capital with strong personal ties) to access
resources was moderately associated with Internet access, Internet use intensity, and Intensity of
online communication, while in another U.S. survey study, size of interpersonal networks was
associated with strength of web use, e-mail use, and chat. By exponentially increasing
transparency and forging connections among voters, particularly through social media, the
Internet has the power to catalyze citizen voice and collective action to hold governments
accountable.
The World Development Report of 2016 also argued that “the Internet promotes
transparency by increasing the richness and customizability of the information for citizens.”
With the increased advances of social media, the Internet can enable users to “facilitate
collective action by generating peer pressure as individuals observe the behavior and actions of
others, improving within group monitoring, reducing free-riding, and enabling groups to better
coordinate their actions around specific events such as protests.” These technologies also provide
new platforms for citizens to engage with the government, lowering the costs to citizens of
providing information, and enabling policy makers and service providers to seek information and
track the feedback loop (“World Development Report 2016”).
It is vital to explore the potential link between the digital divide and political
participation, as it has major implications for future elections beyond 2016. As the current FCC
reverses and rewrites the way Americans can access the Internet in the future (outlined in
Chapters 3.1 and 3.2), there are lots of potential ways the 2020 Elections could be influenced
based on the digital divide as outlined in the literature of this thesis paper. It is difficult to
explicitly state whether the Trump Administration understands the implication of further limiting
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Internet access levels to lower income Americans that could further support the Republican vote
(Chapter 4.3), but drive larger political polarization in the United States. However, on a
simplistic level, the data and research exists that the less Internet is available within a county of
the U.S then the more likely the voting outcome of that county will be Republican. The next
section of this paper focuses on my data collection and analysis by comparing datasets of countylevel presidential votes and county-level internet access levels, in effort to further prove my point
that the digital divide plays a heavy part in the way Americans vote.

Figure 17 - The conceptual model testing by OLS regression indicates that societal openness and urban factors have
the greatest association with ICT dependent variables. For the full sample of 50 states, as seen in Table 6, social capital
variables are significantly associated with five technology factors, while societal openness variables are associated with the two
factors of cell-phone-only and fixedphone-only households. Education is related to desktop/laptop in household, internet access,
and broadband, and inversely related to cellphone-only household and Twitter. For three of the social capital and education
variables, the model does not account for geographic agglomeration, in particulars to estimate desktop/laptop, internet access
and broadband (Pick, 2015).
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PART TWO: RESEARCH & DATA ANALYSIS
CHAPTER SIX: DATA COLLECTION
6.1 County-Level Presidential Election Data
As of 2016, there were 3,007 counties in the United States (excluding Alaska’s
Unorganized Borough—explained further in Chapter Nine). The data that was collected for the
county-level presidential election votes was obtained from a website created by Dave Leip, who
began the site as an electrical engineering student from MIT. The site, “Dave Leip's Atlas of U.S.
Presidential Elections” provides tables, graphs, and maps for presidential (1789–present),
senatorial (1990 and onwards), and gubernatorial (1990 and onwards) elections. He began
collecting data on presidential elections starting in 1996, acquiring information from the United
States Secretary of State offices who published election data on-line from 1996 onwards. He
included primary sources that “consisted of original publications produced by official election
agencies within each state (the agencies are generally Secretary of State offices or State Board of
Election offices). On the site, the title of the data source is located on the bottom of each countylevel data page. This data page is linked in at the bottom of each state summary page.” The data
is then compiled into CSV and Excel files, which include candidates, parties, popular and
electoral vote totals, and voter turnout.
Established political commentary organizations, such as the Washington Post, as listed
Leip’s site as a “great-if-not-super-modern” atlas of America’s voting data, helping us “figure
out which voters actually mattered--that is, the votes cast before and after a candidate clinched
the nomination” (Bump, 2015). County-level data is available since 1996 and compiled from
official sources—for the purposes and scope size of this thesis paper, the data that was collected,
cleaned up, and analyzed are county-level voting results from the 2008, 2012, and 2016
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Presidential Elections. Leip emphasizes that “since voting is private, there are no official data
with regard to whom voted for whom. The FEC has some data on voter turnout and voter
registration by demographic groups” (Leip, 2018). Therefore, for the purposes of this thesis,
there is no analysis of voting results by demographic groups (or socioeconomic groups).
Inferences can be drawn on this based on the literature found in Section One of this paper.
6.1.1 Definitions of County-Level Variables for 2008, 2012, 2016 Elections
This thesis focuses purely on major party candidates (Democrats versus Republicans)
during the 2008, 2012, and 2016 Presidential Elections for scope purposes. For the 2008
Presidential Election results, the following variables were compared to the data of broadband
service providers per county from the FCC Form 477:
•

FIPS: Federal Information Processing Standard (FIPS) code uniquely identifies counties
and county equivalents in the United States.

•

Percent Obama: The percentage amount of Barack Obama votes casted in that county.
This was calculated by taking the Total Vote for Obama / Total Votes Casted. Within
Tableau, the votes casted for Obama was aggregated amongst the counties he won to
show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.

•

Percent McCain: The percentage amount of John McCain votes casted in that county.
This was calculated by taking the Total Vote for McCain / Total Votes Casted. Within
Tableau, the votes casted for McCain was aggregated amongst the counties he won to
show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.
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For the 2012 Presidential Election results, the following variables were compared to the
data of broadband service providers per county from the FCC Form 477:
•

Percent Obama: The percentage amount of Barack Obama votes casted in that county.
This was calculated by taking the Total Vote for Obama / Total Votes Casted. Within
Tableau, the votes casted for Obama was aggregated amongst the counties he won to
show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.

•

Percent Romney: The percentage amount of Mitt Romney votes casted in that county.
This was calculated by taking the Total Vote for Romney / Total Votes Casted. Within
Tableau, the votes casted for Romney was aggregated amongst the counties he won to
show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.
For the 2016 Presidential Election results, the following variables were compared to the

data of broadband service providers per county from the FCC Form 477:
•

Percent Clinton: The percentage amount of Hillary Clinton votes casted in that county.
This was calculated by taking the Total Vote for Clinton / Total Votes Casted. Within
Tableau, the votes casted for Clinton was aggregated amongst the counties she won to
show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.

•

Percent Trump: The percentage amount of Donald Trump votes casted in that county.
This was calculated by taking the Total Vote for Trump / Total Vote Casted. Within
Tableau, the votes casted for Trump was aggregated amongst the counties he won to
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show against the number (and type) of internet providers in that county. The results are
highlighted in Chapter Eight of this paper.
6.2 FCC Form 477
FCC Form 477 collects data on Internet access connections in voice and broadband
services “to end-user locations that are advertised to deliver information to and/or from the end
user – that is, in at least one direction – at transfer rates (speeds) above 200 kilobits per second
(kbps). Information is collected about the number of connections by the advertised speeds
associated with each product subscribed to in the relevant geographic area, census tracts for fixed
and states for mobile. Fixed providers report connections by the maximum advertised upload and
download speeds, while mobile providers report connections by minimum advertised upload and
download speeds” (“Internet Access Services”). Since the year 2000, data on Internet access
connections in the U.S has been collected through the FCC Form 477, twice a year, based on the
following requirements:
•

“All facilities-based broadband providers are required to file data with the FCC twice
a year (Form 477) on where they offer Internet access service at speeds exceeding
200 kbps in at least one direction.

•

Fixed providers file lists of census blocks in which they can or do offer service to at
least one location, with additional information about the service.*

•

Mobile providers file maps of their coverage areas for each broadband technology

•

*Note: A provider that reports deployment of a particular technology and bandwidth
in a census block may not necessarily offer that service everywhere in the
block. Accordingly, a list of providers deployed in a census block does not
necessarily reflect the number of choices available to any particular household or
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business location in that block, and the number of such providers in the census block
does not purport to measure competition.”
According to the FCC, the information submitted “through the Form 477 program
improves the Commission’s ability to comply with statutory requirements and develop, evaluate,
and revise policy, and provides important benchmarks for Congress, the Commission, other
policy makers, academic researchers, and consumers.” The FCC Form 477 has revised its data
collection process in several years, including the following: “In 2008, the Commission again
revised the Form 477 data program to collect more granular subscription data and improve the
quality of data on mobile wireless broadband services. The Commission determined that all
wireline, terrestrial-fixed wireless, and satellite broadband service providers must report the
numbers of subscribers by census tract, broken down by technology and more disaggregated
speed tiers, and the percentage of subscribers that are residential. The Commission extended
filing requirements to providers of interconnected Voice over Internet Protocol (VoIP) service,
requiring them to report the number of subscribers they serve in each state, the percentage of
those who are residential, the number of subscribers who purchase the service in conjunction
with the purchase of a broadband connection and, of those, the types of connections purchased”
(“Modernizing the FCC Form 477 Data Program”).
The newest revision, ordered in 2013, provides a replacement data source to some
elements of data collected from the Recovery Act and the funded State Broadband Initiative
(SBI). In this latest order, the FCC does “not require providers to submit broadband deployment
data in predetermined speed tiers, and we eliminate the use of speed tiers for broadband
subscription data. Instead, we require providers of broadband services simply to provide
advertised speeds: the maximum advertised speed for fixed broadband and the minimum
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advertised speed for mobile broadband. Streamlining the collection in this manner will give the
Commission greater flexibility to group and analyze broadband speed data in useful ways”
(“Modernizing the FCC Form 477 Data Program”). In addition, Form 477 must be filed by all
organizations classified as the following:
1) Facilities based providers of broadband-connections.
2) Providers wired or fixed wireless local exchange service.
3) Providers of interconnected VoIP (Voice over Internet Protocol - a methodology and
group of technologies for the delivery of voice communications and multimedia sessions over
Internet Protocol networks).
4) Facilities based providers of mobile telephone service.
6.2.1 Definitions of FCC 477 Data Collected in 2008, 2012, 2016
In 2008, the following data was collected for the counties in the United States. Each of
these variables were evaluated against county-level votes, as described in Chapter Seven. The
results are highlighted in Chapter Eight of this paper:
•

rfc_per_1000_hhs: “Residential Fixed High-Speed Connections per 1000
Households”

•

rfc_per_1000_hhs_btop: “Residential Fixed High-Speed Connections per 1000
Households (BTOP/BIP Definition)”

•

total_prov: “Providers of Fixed High-Speed Connections”

•

total_residential_prov: “Providers of Residential Fixed High-Speed
Connections”

•

tmw_prov: “Providers of Mobile High-Speed Connections”
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In June 30, 2012, the following data was collected for the counties in the United States.
Each of these variables were evaluated against county-level votes, as described in Chapter
Seven. The results are highlighted in Chapter Eight of this paper:
•

rfc_per_1000_hhs: “Residential Fixed High-Speed Connections over 200 kbps in
at least one direction per 1000 Households”

•

rfc_per_1000_hhs_nbp: “Residential Fixed High-Speed Connections at least 3
Mbps downstream and at least 768 kbps upstream per 1000 Households”

•

total_prov: “Providers of Fixed High-Speed Connections over 200 kbps in at
least one direction”

•

total_residential_prov: “Providers of Residential Fixed High-Speed Connections
over 200 kbps in at least one direction”

•

total_residential_prov_nbp: “Providers of Residential Fixed Connections at
least 3 Mbps downstream and at least 768 kbps upstream”

•

tmw_prov: “Providers of Mobile High-Speed Connections over 200 kbps in at
least one direction”

In 2016, the following data was collected for the counties in the United States. In 2015
the FCC, citing changing broadband usage patterns and multiple devices using broadband within
single households, raised its minimum fixed broadband benchmark speed from 4 Mbps
(download)/1 Mbps (upload) to 25 Mbps/3 Mbps. Each of these variables were evaluated against
county-level votes, as described in Chapter Seven. The results are highlighted in Chapter Eight
of this paper:
•

consumer: Residential Fixed High-Speed Connections over 200 kbps in at least
one direction, in thousands
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•

non_consumer: Non-residential Fixed High-Speed Connections over 200 kbps in
at least one direction, in thousands

•

all: Total Fixed High-Speed Connections over 200 kbps in at least one direction,
in thousands

CHAPTER SEVEN: RESEARCH METHODOLOGY
7.1 Joining the Presidential Election Data and the FCC 477 Data
In preparation of analyzing the datasets, the election results and internet access
levels must be cleaned and joined in order to complete a thorough analysis. Alteryx is a software
that “provides a platform for self-service data analytics, so analysts can spend less time preparing
and blending data for Tableau and more time visualizing and analyzing data” (“Fuel Your
Tableau Visualizations with Alteryx”). This tool was utilized in the process of cleaning up the
Presidential Election data and joining it with the Internet Access levels for each year:
1) Cleansed the data through Alteryx—choose which columns to utilize and giving
descriptive names (see variables defined above in Chapter Six).
2) Full inner-join of the FIPS
codes between the County,
Election, and Internet-Level
data. Items that fell out were
U.S Territories and some
Alaskan districts.
3) Data was then saved as an
Excel document, which

Figure 18 - This is an example of the 2008 Excel Document created
after cleaning and joining the datasets. This process was repeated for 2012 and
2016 datasets.
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was utilized in Tableau and transformed into a CSV file for correlation analysis on
IBM SPSS Statistics.
7.2 Utilizing IBM SPSS Statistics and Tableau Software
The data analysis of my thesis depended greatly on using IBM SPSS Statistics in
order to evaluate the correlation between voting outcomes and internet access levels.
Specifically, the aggregated voting outcomes of major party candidates for the years of 2008,
2012, and 2016 Presidential Elections for each U.S. county were compared to the amount of
Internet access levels from the FCC 477 Form for each U.S. county of those respective years. As
described by IBM, the “IBM SPSS platform offers advanced statistical analysis, a vast library of
machine learning algorithms, text analysis, open source extensibility, integration with big data
and seamless deployment into applications. Its easy-to-use, flexible and scalable platform makes
IBM SPSS accessible to users with all skill levels and outfits projects of all sizes and complexity
to help you and your organization to find new opportunities, improve efficiency and minimize
risk.” In order to evaluate the correlation between voting results from the 2008, 2012, and 2016
Elections and the broadband levels from the FCC 477 Form:
1) The Percent wins of each major party candidate were calculated based on Total
Wins/Total Votes Casted for each county. The major party candidates (Democrats
and Republicans) for the Presidential Elections were aggregated and evaluated for
each year of 2008, 2012, and 2016. These were the dependent variables.
2) The variables of the FCC Form 477 for each year in 2008, 2012, 2016 were then
aggregated and compared to the corresponding Percent wins of that specific
Presidential election year. These were independent variables. This was done utilizing
the Regression function in the IBM SPSS Statistics program.
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3) The IBM SPSS Statistic program calculated the relationship between these variables
using the Pearson correlation, which is a number between -1 and 1 that indicates the
extent to which two variables are linearly related. This allowed for analysis of how
these variables of Voting Outcomes for each candidate could be related to the
variables of type of Internet Access. For some basic context as to the importance of
correlation analysis (https://www.spss-tutorials.com/pearson-correlation-coefficient/):
a. “Correlations are never lower than -1. A correlation of -1 indicates that the
data points in a scatter plot lie exactly on a straight descending line; the two
variables are perfectly negatively linearly related.
b. A correlation of 0 means that two variables don't have any linear relation
whatsoever. However, some nonlinear relation may exist between the two
variables.
c. Correlation coefficients are never higher than 1. A correlation coefficient of 1
means that two variables are perfectly positively linearly related; the dots in a
scatter plot lie exactly on a straight ascending line.”
Tableau Software is a business intelligence tool that helps create visually-appealing
reports, charts, graphs, and dashboards of data being analyzed. For the purposes of datavisualization of this project, Tableau was utilized to evaluate the aggregated voting results of
each county for major party candidates of 2008, 2012, and 2016 Presidential Elections and
compared the aggregated amount of Internet providers for each county of the respective years.
This software became a useful aid to the statistical analysis made on IBM SPSS Statistics, as the
Tableau graphs created help the reader to visually analyze the way increased amounts of Internet
providers could relate to the way a U.S county votes in the Presidential Elections.
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CHAPTER EIGHT: RESULTS OF DATA ANALYSIS
8.1 2008 Data – Presidential Elections and Internet Access Levels
8.1.1 Maps of 2008 Election Results and Internet Access Levels

2008 Tableau Map - Utilizing Tableau software, this graph maps out the winners of the major party candidates (Blue
Democrat vs. Red Republican) in each U.S county for the 2008 Presidential Elections. The Democratic Candidate was Barack
Obama and the Republican Candidate was John McCain.

This map, provided by the FCC and sourced from the FCC 477 form, shows the number of providers of fixed highspeed connections by census tract as of December 31, 2008. A provider is counted only if it reported residential connections in
the tract. Connections have information transfer rates greater than 200 kbps in at least one direction and include all technologies
except terrestrial mobile wireless.
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This map, provided by the FCC and sourced from the FCC 477 form, shows the number of residential connections per
1,000 households by census tract as of December 31, 2008. Connections have information transfer rates greater than 200 kbps in
at least one direction and include all technologies except terrestrial mobile wireless.

This map, provided by the FCC and sourced from the FCC 477 form, shows high-speed connections by census tract as
of December 31, 2008. Providers are counted if they indicated that mobile high-speed service is available in a tract. Mobile
high-speed service has information transfer rates greater than 200 kbps in at least one direction.
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8.1.2 IBM SPSS Statistical Analysis of 2008 Data

In 2008 the most influential variable from the dataset for determining % voting for a
candidate in a county is the “Total Providers.” The second highest influential variable was the
“Total Residential Providers” per 1000 Households in that county. The multiple regression lines
that I drafted using IBM' SPSS had adjusted R-squared of 15.1 and 14.3, so there were other
variables missing in determining who Americans vote for. Basically, the findings were all
statistically significant unless otherwise noted:
• ALL DATA: statistically significant Pearson correlation of -.193 between % McCain in
county and rfhsc_per_1000_hhs
• inversely, statistically significant Pearson correlation of .195 between % Obama in
county and rfhsc_per_1000_hhs
• Statistically significant Pearson correlation of -.234 between % McCain in county and
rfhsc_per_1000_hhs_btop
• Statistically significant Pearson correlation of .238 between % Obama in county and
rfhsc_per_1000_hhs_btop
• Highest % of Obama voters:
o If Total Providers > 21 — 54.3% voted (41.6% average; index of 130.52)
o If Total Providers between [16, 21] AND btop > 4 (600+ connections per 1000
households) — 49.7% voted (41.6% average; index of 119.5)
o If Total Providers [14, 16] AND hhs = 1, 4, or 5 (either <200 or >600 connections
per 1000 households) — 47.2% voted (41.6% average; index of 113.5)
• Highest % of McCain voters:
o If Total Providers < 5 AND hhs = 3, 4 (400+ connections per 1000 households)
— 67.3% voted (56.8% average; index of 118.5)
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•

•

o If Total Providers b between [5,9] AND hhs = 3 (400-600 connections per 1000
households) — 63% voted (56.8% average; index of 111)
Multiple Linear (stepwise) Regression - getting Obama %
o Adjusted R-squared (how much of change in Y is determined by our Xs) — .151
o Y = .356 + .011*total_prov - .008*total_residential_prov - .005*tmw_prov
o All variables are statistically significant (SPSS excluded hhs and btop bc they
didn’t contribute as much; if I didn’t do a stepwise it includes them, but only
increased adjusted R squared .002, so not worthwhile to include in calculations).
Multiple Linear (stepwise) Regression - getting McCain %
o Adjusted R-squared — 14.3
o Y = .631 - .011*total_prov + .008*total_residential_prov + .006*tmw_prov
o All variables are statistically significant
8.1.3 Tableau Graphs of Aggregated Percent Winners versus Internet Access

2008 Tableau Graph 1 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Internet Providers of Residential Fixed High-Speed Connections. The Republican candidate for this year
was McCain, and the Democrat Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there
were, the more likely the county-level Presidential winner would be Republican. As the number of providers increased, then the
Presidential Winner tended to be more Democrat. The outlier was the 22 Internet Providers in Maricopa County, a county in
South-Central part of Arizona (where John McCain is the State Senator), and voted consistently Republican for all three
analyzed elections.
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2008 Tableau Graph 2 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Residential Fixed High-Speed Connection per 1000 Households. The Republican candidate for this year
was McCain, and the Democrat Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there
were, the more likely the county-level Presidential winner would be Republican. As the number of providers increased, then the
Presidential Winner tended to be more Democrat.

2008 Tableau Graph 3 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Mobile High-Speed Connections. The Republican candidate for this year was McCain, and the Democrat
Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there were, the more likely the countylevel Presidential winner would be Republican. As the number of providers increased, then the Presidential Winner tended to be
more Democrat.
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8.2 2012 Data – Presidential Elections and Internet Access Levels
8.2.1 Maps of 2012 Election Results and Internet Access Levels

2012 Tableau Map - Utilizing Tableau software, this graph maps out the winners of the major party candidates (Blue
Democrat vs. Red Republican) in each U.S county for the 2012 Presidential Elections. The Democratic Candidate was Barack
Obama and the Republican Candidate was Mitt Romney.

This map provided by the FCC, and sourced from FCC 477 forms, shows the number of residential connections per
1,000 households by census tract as of June 30, 2012. Connections have information transfer rates greater than 200 kbps in at
least one direction and include all technologies except terrestrial mobile wireless.
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This map provided by the FCC, and sourced from FCC 477 forms, shows the number of residential connections per
1,000 households by census tract as of June 30, 2012. Connections have information transfer rates greater than 200 kbps
upstream and at least 768 kbps downstream. All technologies except terrestrial mobile wireless are included.

This map provided by the FCC, and sourced from FCC 477 forms, shows the number of providers of fixed connections
by census tract as of June 30, 2012. Connections have information transfer rates greater than 200 kbps in at least one direction
and include all technologies except terrestrial mobile wireless.
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This map provided by the FCC, and sourced from FCC 477 forms, shows the number of providers of fixed connections
by census tract as of June 30, 2012. A provider is counted only if it reported residential connections in the tract. Connections
have information transfer rates greater than 200 kbps in at least one direction and include all technologies except terrestrial
mobile wireless.

This map provided by the FCC, and sourced from FCC 477 forms, shows the number of providers of fixed connections
by census tract as of June 30, 2012. A provider is counted only if it reported residential connections in the tract. Connections
have information transfer rates of at least 3 Mbps downstream and at least 768 kbps upstream and include all technologies
except terrestrial mobile wireless.
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8.2.2 IBM SPSS Statistical Analysis of 2012 Data

•
•
•

•

Again, strongest correlation is between “Total Providers” an Percent of Candidate (wins)
in a county.
Second highest correlation between variables was “Residential Fixed High-Speed
Connections at least 3 Mbps downstream and at least 768 kbps upstream per 1000
Households” and the Percent of Candidate (wins) in a county.
Multiple (stepwise) linear regression for % Obama:
o Adjusted R-Square .193
o Y = .350 + .011*total_prov + .035*NBP - .011*total_residential_prov - .02*hhs
o All coefficients are statistically significant.
Multiple (stepwise) linear regression for % Romney:
o Adjusted R-Square .187
o Y = .638 - .011*total_prov - .034*NBP +.01*total_residential_prov + .017*hhs
o All coefficients are statistically significant.
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8.2.3 Tableau Graphs of Aggregated Percent Winners versus Internet Access

2012 Tableau Graph 1 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Internet Providers of Residential Fixed High-Speed Connections. The Republican candidate for this year
was Romney, and the Democrat Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there
were, the more likely the county-level Presidential winner would be Republican. As the number of providers increased, then the
Presidential Winner tended to be more Democrat. The outlier was the 21 Internet Providers in Maricopa County, a county in
South-Central part of Arizona, which voted consistently Republican for all three analyzed elections. Also interesting to note: in
2010, Maricopa County contained 59.7 percent of Arizona’s population and accounted for 59.1 percent of the state’s growth
between 2000 and 2010. Another outlier was for 18 Internet Providers, which had 4 out of 7 counties vote Republican.

2012 Tableau Graph 2 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Residential Fixed High-Speed Connection per 1000 Households. The Republican candidate for this year
was Romney, and the Democrat Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there
were, the more likely the county-level Presidential winner would be Republican. As the number of providers increased, then the
Presidential Winner tended to be more Democrat.
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2012 Tableau Graph 3 - This graph demonstrates the aggregated percent winners per U.S. County compared to the
aggregated amount of Mobile High-Speed Connections. The Republican candidate for this year was Romney, and the Democrat
Candidate was Obama. Demonstrated above, the lower the number of Internet Providers there were, the more likely the countylevel Presidential winner would be Republican. As the number of providers increased, then the Presidential Winner tended to be
more Democrat.

8.3 2016 Data – Presidential Elections and Internet Access Levels
8.3.1 Maps of 2012 Election Results and Internet Access Levels

2016 Tableau Map - Utilizing Tableau software, this graph maps out the winners of the major party candidates (Blue
Democrat vs. Red Republican) in each U.S county for the 2016 Presidential Elections. The Democratic Candidate was Hillary
Clinton and the Republican Candidate was Donald Trump.
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The above map was created by the FCC, sourced from FCC 477 forms, that displays areas of “Fixed Broadband (25
Mbps/3 Mbps)” as of June, 2016. This map shows where fixed residential broadband services of at least 25 Mbps download and
3 Mbps upload is deployed and where it is not deployed. The graph on the right side shows the fraction of population with or
without access to such broadband.

8.3.2 IBM SPSS Statistical Analysis of 2016 Data

•
•
•

Highest correlated variables: “Total Fixed High-Speed Connections over 200 kbps in at
least one direction, in thousands” to the Percent Wins of Candidate in a county
Second highest correlated variable: “Non-residential Fixed High-Speed Connections over
200 kbps in at least one direction, in thousands” to the Percent Wins of a Candidate in a
county.
Clinton’s multiple linear regression analysis:
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•

o Adjusted R Squared .127
o Y = .299 + .000482*All
Trump’s multiple linear regression analysis:
o Adjusted R Squared .128
o Y = .648 - .001*All

8.3.3 Tableau Graphs of Aggregated Percent Winners versus Internet Access

2016 Tableau Graph 1 - This graph demonstrates the aggregated percent winners per U.S. County compared to the aggregated amount of Total
Fixed High-Speed Connections over 200 kbps in at least one direction, in thousands. The Republican candidate for this year was Trump, and the
Democrat Candidate was Clinton. Demonstrated above, the lower the number of Internet Providers there were, the more likely the county-level
Presidential winner would be Republican. As the number of providers increased, then the Presidential Winner tended to be more Democrat.

2016 Tableau Graph 2 - This graph demonstrates the aggregated percent winners per U.S. County compared to the aggregated amount of
Residential Fixed High-Speed Connections over 200 kbps in at least one direction, in thousands. The Republican candidate for this year was Trump,
and the Democrat Candidate was Clinton. Demonstrated above, the lower the number of Internet Providers there were, the more likely the county-level
Presidential winner would be Republican. As the number of providers increased, then the Presidential Winner tended to be more Democrat.
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CHAPTER NINE: RESEARCH CHALLENGES
9.1 Data Analysis Limitations
There were several challenges faced when conducting the data analysis portion of this
thesis. It is important to revisit the basic concept of statistics: “correlation does not necessary
equal causation.” Meaning, because of the limited time and scope of this thesis, lots of inferences
needed to be drawn throughout this project. Therefore, there are several pieces of limitations to
be noted that played a significant part in the analysis and results displayed in Chapter Eight:
1) Population changes in the U.S. Census: Since the collection of data as of December
31, 2008, facilities-based providers of reportable fixed-location Internet access
connections via the FCC 477 Form have been reporting connection counts at the
census tract level of detail. However, the populations of counties have dramatically
shifted since 2000, which also impacts the voting outcomes of the any U.S election.
For scope and time purposes, this data was not analyzed within this thesis, but should
be noted to be taken into consideration when evaluating the results in Chapter Eight
and for potential future research projects:

The 2010 Census reported 308.7 million people in the United States, a 9.7 percent increase from the Census 2000
population of 281.4 million. The 2010 Census Brief report discusses population change between 2000 and 2010 for several
geographic levels, including regions, states, metropolitan and micropolitan statistical areas, counties, and places (Wilson, 2010).
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2) Data missing or unmatched: Alaska does not have presidential election results
available per county. Instead, they provided only district-level data of election results,
which does not join with the county-level data of internet levels from the FCC 477
datasets. There were also unmatched data joins for the U.S territories, where election
results are not collected at all. The internet access levels for Hawaii, Samoa, Puerto
Rico, and Guam were collected by the FCC, but could not be compared to election
result data in those areas. In addition, some internet level reports were protected for
“confidentiality” reasons and reported as “-9999” (instead of explicit number of
providers for that particular county) for the year of 2016, which slightly skews the
regressions analysis.
3) Data report changes for the FCC 477 Form: The data changes in the 2016 FCC
477 form regarding Internet Access definitions. There were only three variables
collected in this year—all, consumer, non-consumer—and defined in Chapter 6.2.1 of
this thesis paper.
4) Third party U.S. presidential election candidates: For scope and time purposes,
this thesis only focuses on analyzing the voting results of major party candidates,
Democrat and Republican, in each county for the 2008, 2012, and 2016 Presidential
Elections as further described in Chapter Seven and Chapter Eight.
5) Demographic and Socioeconomic makeup per U.S County: The data analysis does
not look into the demographic or socioeconomic makeup of each county. In addition,
the counties were not distinguished as “rural” or “urban.” Research on this can be
found in the literature background in Part One, and further information can be found
in the U.S. Census reports.
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9.2 Considerations for Future Analysis
If there were more time and opportunity to expand the scope of this thesis, then it would
be interesting to analyze the Presidential Election results starting from the year 2000. This would
have been challenging, however, to find complete data on Internet access levels since the year
2000, as the data given by FCC 477 Form did not become as publically available and detailed
until 2008. It would also be interesting to include the demographic and socioeconomic makeup
of each individual county in future research, as the U.S Census provides this information, and
then run a statistical analysis on this compared to Internet access levels provided by the FCC 477
Form. Lastly, it would be fascinating to find data on specific news media sources that dominate
in U.S counties—that can give more focused insight as to how the Internet and mass media play
an integral role in impacting the American voter, and how he/she interacts with information
online and stays politically engaged.
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PART THREE: DISCUSSIONS AND CONCLUSION
CHAPTER TEN: Policies to close the Digital Divide in the U.S.
10.1 Policy Implications on a Local Level
Austin, TX is well-known for its supportive startup community and entrepreneurial spirit
in the technology sector. In 2015, Forbes Magazine poised Austin as one of top five cities poised
to be the next “Silicon Valley” for technology companies and venture capitalists looking to move
out of the Bay Area, and the Austin Technology Council had predicted that “9,000 new tech jobs
will be created by 2017” (Athwal, 2015). Despite this rapid growth of technological innovation
in the city, Austin still suffers from the increasingly growing issues of the digital divide. In the
city of Austin, there are roughly 55,000 people without internet access, with 37 percent of
residents saying that the internet is “too difficult” to understand (Ricke, 2016). Careers in the
Science, Technology, Engineering, Mathematics (STEM) field are very important to the Austin
economy in particular. Almost a quarter of jobs in the Austin-Round Rock-San Marcos
metropolitan areas are in the STEM field and “offer high wages and low unemployment rates for
individuals at all levels of educational attainment” (“Digital Divide Datasheet”).

Figure 19 - Zoomed in map of Digital Divide in Austin, demonstrates that higher income areas (on the right in pink,
lighter pink indicates lower income) in Austin benefit from greater internet access (on the left in blue, lighter blue indicates lower
internet home subscription) than other areas (White House Press Secretary, 2016).

69

The U.S. Department of Commerce projected that STEM jobs in the U.S. were “expected
to grow 17 percent from 2008-2018, compared to a 9.8 percent growth rate of non-STEM jobs.”
In addition, a study in 2011 found that those who work in STEM jobs in the Austin area earn on
average $31,396 more per year than those who work in non-STEM jobs (Austin Free Net).
Zooming into the digital divide map provided by the White House, it is obvious the Austin area
suffers from the digital divide where areas with higher sources of income have greater access to
internet than others.
However, Austin has become one of the prime role model cities in the U.S in its diverse
efforts to expand Internet access to all residents and close the digital divide. This section
highlights some of the key initiatives Austin has created, which cities across the nation are
looking towards as examples to implement within their own local infrastructure.
10.1.1 Austin’s Digital Inclusion Office
. The Austin City Council created a “Digital Inclusion Program” that focuses on
addressing and increasing the “access and adoption of digital technology within Austin” for
every resident. Digital inclusion is defined as tackling the social issues plagued by the digital
divide, mainly the concerns related to unequal digital opportunity, access, knowledge, and skill
at the level of policy. City Council had created the program back in 2014 with introducing the
Digital Inclusion Strategic Plan that included a roadmap and baseline indicators to evaluate
residents’ access to technology resources, understanding of digital literacy, and increasing
training programs. This strategic communication planning project focuses on updating the 2014
Digital Inclusion Strategic Plan with information and recommendations for the upcoming 2018
year, in hopes to continue promoting and supporting the goals of growing digital opportunities
for every Austin resident.
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The Austin City Council is administered by 11 members, including a mayor elected at
large, accompanied by a hired city manager under the manager-council system of municipal
governance. On November 6, 2012, a referendum approved by voters changed the council
composition from six council members and one elected mayor to the now current "10+1" (10 city
council members, one mayor elected at large) district system. The November 2014 marked the
first election under the new system, the same year when the Austin City Council had approved of
the “Digital Inclusion Strategic Plan” on November 20, 2014. The process to create this strategy
began when the City Council called for the development of a “Digital Inclusion Strategic Plan”
that addresses access and adoption of digital technology within Austin, managed by the City of
Austin, Office of Telecommunications & Regulatory Affairs, and Digital Inclusion Program.
The Digital Inclusion Plan set forth in 2014 included the introduction of the City of
Austin’s Vision, Purpose, and Goals (Figure 3) of tackling the digital divide. The Vision and
Purpose together focuses on setting the document serving as a guide to increase digital inclusion
opportunities for all Austin residents. The document goals into details covering definitions of
digital inclusion, foundational principles, community assets, engagement, and objectives to
increase connectivity in Austin.

Figure 20 - Vision and Purpose of the Digital Inclusion Strategic Plan document created by the City of Austin.

The Austin Digital Inclusion Strategic Plan also highlights five broad category initiatives
(Figure 4) in hopes to realize Austin’s vision “to include every Austin resident having an
71

opportunity to be fully engaged in digital society, accessing and using digital and
communications technology.” These initiatives were based on findings from the Austin Digital
Assessment, a residential technology survey conducted in 2014. In partnership with the
Technology and Information Policy Institute at The University of Texas at Austin, this survey
evaluated residents' access to “technology resources and literacy and training programs and to
identify unmet needs and barriers” and found the approximately 8 percent of Austinites—55,000
adults—do not use the Internet. The Strategic Plan further highlights how two-thirds of these
non-Internet using adults are “of working age (under 65 years old) and 84 percent have only a
high school education or less,” residents who continue to suffer “significant barriers to obtaining
stable employment and maintaining a comfortable standard of living.”

Figure 21 - The foundation of the Austin Digital Inclusion Strategy is an evolving set of Taking Action: Initiatives
centered on objectives that can help overcome identified challenges.

Within the final section of this document, there was a brief focus on updates on the
implementation status of the listed goals. Titled as “Digital Inclusion Action Plan Indicators,” the
document highlights the City providing updates through several avenues: Annual updates to the
Community Technology & Telecommunications Commission, the Digital Empowerment
Community of Austin (DECA), Digital Inclusion website, email newsletter On the Digital
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Inclusion Horizon, and presentations to the Boards and Commissions and other community
groups.
10.1.2 Suggested updates to the Austin Digital Inclusion Initiatives
Each of the initiatives listed throughout the document are broken into five categories—
Connect, Engage, Include, Integrate, Coordinate—which help provide a backbone to the Digital
Inclusion Strategic Plan. The initiatives have action items that were recommended in 2014 on
how to follow through with the goals. Below are some of the highlighted initiatives that will
need appropriate updates for 2018:
•

Initiative 4.1.1: Expand existing inventory and mapping resource capabilities
o 2014 Goal: The City should work with local programmers and hackers to build
upon AustinConnects.net, improve its existing mapping capabilities, and work to
make sure that Austin Digital Assessment data and AustinConnect.net’s program
inventory are publically available through Austin’s Open Data initiative.
o Updated 2018 Goal: The City should create the AustinConnect.net website and
follow through with incorporating the Austin Digital Assessment data to be
available for the public’s use. In addition, a formal presentation should be made at
a local event to garner technical support for this initiative, either at a hackathon
event, Texas Tribune Festival or SXSW technology session, Capital Factory
Startup Crawl, or a conference like Smart Cities Connect Conference & Expo.
o Primary Audiences: All residents seeking digital inclusion programming and local
community providers
o Key Players: City, Business & Entrepreneurs

•

Initiative 4.2.1: Conduct Community Forums and Events
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o 2014 Goal: Many organizations like the Community Advancement Network,
Skillpoint Alliance and Austin Public Libraries host and attend community events
and forums to engage directly with the community on a range of issues. The City
should work with these and other community organizations to advocate for digital
inclusion as a component of larger community development events, in addition to
participating in or hosting digital inclusion-specific events
o Updated 2018 Goal: The City of Austin needs to work with established
organizations and nonprofits, like Austin Free Net or Housing Authorities City of
Austin (HACA), that can help plan and execute community development events.
These nonprofits are already well-equipped with promoting digital inclusion
initiatives by creating opportunities for residents to increase their access,
adoption, and application of technology through free resources. They can host
more events to increase residents awareness of the resources they provided in
public community spaces like the Austin Public Library, University of Texas at
Austin, and other academic institutions.
o Primary Audiences: Internet non-users
o Key Players: Community-based providers, city, nonprofits
•

Initiative 4.2.3: Marketing Campaign on digital inclusion programs
o 2014 Goal: Relevance continues to be an issue for the 8% of Austinites who do
not use the internet. A marketing campaign should be designed to produce public
messages that promote digital inclusion. The campaign should be multi-sectorial
in nature, with different messages crafted to appeal to different motivations.
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o Updated 2018 Goal: City Council should partner with local literary publications,
like the Texas Tribune or Austin Business Journal, to feature articles and onepagers about the digital divide in Austin. The campaign should also highlight the
Digital Inclusion Strategic Plan, and include interviews with nonprofits like
Austin Free Net who works toward tackling the issue every day. In addition, those
who lack internet access most likely rely on receiving community-wide
information through their mail, schools, libraries, places of worship, and other
public spaces. Therefore, there should also be an effort made towards utility mailout information, advertisements on buses, posters in libraries and schools, and
formal speaker events at conferences such as the Texas Tribune Festival or
SXSW.
o Primary Audiences: Internet non-users
o Sectors: Community-Based Providers, Community, Nonprofits, City, Public
Health, Education & Higher Ed
10.1.3 Tech Connect at the Austin Public Library
The Austin Public Library has created a program, “Tech Connect”, that features a week
of free classes aimed at introducing people of all ages and walks of life to new digital technology
and skills. Tech Connect is happening at libraries throughout the city, and classes are organized
for Children, Teens, and Adult levels (“Tech Connect”).

Figure 22 - Example of Monday’s schedule for Tech Connect at the Austin Public Library, hosted on May 7-12, 2018
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10.2 Policy Implications on a State Level – Texas
While Internet access slowly improves in the urban areas of Austin, there are many more
rural Texans who still struggle receiving fast Internet access. The Texas-Mexico border is one of
the least connected in the U.S, with less than 60% of border counties with home access to the
Internet. These Texans are stuck at modem speeds, because “the telecommunications companies
in many cases haven’t invested in upgrading rural equipment to accommodate new digital
technologies” (Chapman, 2001). That highly limits the kinds of transactions people can do on the
Internet if they live out in the country side, such as conducting business, communicating with
distant friends and family, receiving education and information, and gaining access to basic
governmental and healthcare services. In the long run, the economic viability across enormous
areas of Texas may be at stake. That is why companies like Frontera are trying to change this
fate. In December 2017, the small city of Pharr in Hidalgo County, Texas started connecting the
400 or more homes to broadband Internet “for free as a year-long pilot program” by partnering
up with Frontera and the Federal Reserve Bank of Dallas to install free Wi-Fi receivers in homes.
This is a small start in trying to help residents who live in the Texas-Mexico border, known as
the “Colonias”, become more connected to the Internet. For other rural Texans not yet connected
to the Internet, an initiative “Connected Texas” began in 2010 in order to help provide broadband
resources for those with limited-to-none access online.
In partnership with Texas Department of Agriculture (TDA), Connected Texas has
worked closely with rural communities across the state to identify community broadband needs
and advance a meaningful technology initiative. A number of stakeholders support this program,
including “the Texas Department of Agriculture, Texas Public Utilities Commission, Texas State
Library and Archives Commission, Texas Department of Public Safety, Texas Education
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Agency, Texas Computer Education Association, Texas Workforce Commission, Texas
Economic Development Council, Texas Department of Information Resources, the University of
Texas” (Connected Texas Final Grant Report, 2015). The program office, established in Austin,
serves as the “go-to resource and primary champion of broadband as it related to adoption,
access, and use within the state” of Texas. The program partners with stakeholders throughout
the state and provides “periodic status reports, continual direct interactions, addressing requests
for information or data, and raising awareness of broadband-related news and information
through a variety of media.” Data from Connected Texas has also been “used to support
programs such as the Texas Connects Coalition, FirstNet, Connect America Fund, and more.
Texas Connects Coalition, a Broadband Technology Opportunities Program (BTOP) awardee,
used SBI program broadband information to add value to their Internet and computer training
classes and locations, while staff and program data also lent support to the Texas Department of
Public Safety’s FirstNet Grant Application” (“Connected Texas Final Grant Report”, 2015).
While Connected Texas’ impact has been significant, the challenges remain. More and
faster broadband is needed across Texas, and Connected Texas needs your help. There’s never
been a more important time. As technology evolves, the “digital divide” between urban and rural
communities grows wider. Rural communities are left behind. For example, while multiple
providers in Austin announced rolling out gigabit (1,000 Mbps) Internet connections, many rural
communities are lucky if they have 3 Mbps service. Some communities in Texas still have no
broadband at all. Moreover, based on the latest FCC broadband benchmark of 25 Mbps speeds,
almost half of Texas households are left behind. Texas will not be able to maintain its economic
edge in the world without making advanced broadband a priority for the entire state.
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10.3. Policy Implications on a National Level – FCC
Currently, there are two primary streams of federal funding to support broadband
infrastructure deployment in rural areas: the FCC’s Universal Service Fund programs and the
portfolio of RUS broadband grant and loan programs at USDA (see Figure 23 below). Each of
these programs has set a minimum broadband speed threshold to determine which areas are or
are not eligible for support. Highlighting the most influential of current FCC policies regarding
closing the digital divide: The Connect America Fund has adopted comprehensive reforms of its
Universal Service Fund (USF) and Intercarrier Compensation (ICC) systems to accelerate
broadband build-out to the approximately 23 million Americans (as of December 31, 2013) who
lack access to infrastructure capable of providing 10/1 Mbps fixed broadband. This reform “will
expand the benefits of high-speed Internet to millions of consumers in every part of the country
by transforming the existing USF into a new Connect America Fund focused on broadband.” In
addition, the FCC has “provided for up to $1.8 billion of the Connect America budget to be spent
annually to make broadband-capable infrastructure available to as many unserved locations as
possible within these areas served by price cap carriers, while sustaining voice and broadbandcapable infrastructure in high-cost areas that would not be served absent support.” Since 2016,
the federal Lifeline Program has offered internet service providers like Spectrum money to
provide broadband service to low-income people. The future of that program has been thrown
into disarray by proposals to limit, or some say end the program, by Federal Communications
Commission Chair Ajit Pai.
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Figure 23 – As this table shows, provided by the FCC, minimum broadband speed thresholds are not uniform across
programs. They differ based on the particular needs and goals of the individual program.

10.3.1. “Dig Once” Legislation
One policy aimed at cutting the costs of implementing broadband access across the U.S.
is the “Dig Once” legislation in order to increase the “inclusion of broadband conduit—plastic
pipes which house fiber-optic communications cable—during the construction of any road
receiving federal funding” (Brodkin, 2018). First introduced by US Representative Anna Eshoo
in 2009, the Dig Once legislation has gone through hundreds of revisions over the years. It is a
measure already adopted by Arizona, Minnesota and Utah, as well as several municipalities in
the U.S in attempt to lower the cost of broadband deployment and make it “easier for states and
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broadband providers to enter new and underserved markets.” (Brodkin, 2018). This bill has been
introduced again as a bipartisan bill on the House floor in January 2018 and passed, but still
requires a Senate vote and the signature of President Trump in order to be implemented into law.

CHAPTER 11: Conclusion
There is no doubt that today’s advances in technology has provided a massive increase in
information and new opportunities for Americans. However, the digital divide is an unfortunate
reminder of the consequences of this digital age in the U.S. The research and data of this thesis
paper suggests that the varying level of access to the Internet does have tremendous impact on
the lives of Americans. Indeed, as demonstrated through the IBM SPSS Statistical analysis in
Part Two, the level of broadband Internet access has a moderate correlation to the voting results
of major party candidates on a county-level analysis during the 2008, 2012, and 2016
Presidential Elections. In addition, as shown in the various Tableau graphs in Chapter Eight,
counties do seem more likely to vote more Democrat as amount of Internet providers and access
are increased. However, it is difficult to state that the other part of the hypothesis that was made
at the beginning of this thesis paper—that the digital divide further polarizes politics in the
U.S.— is conclusive. Literature in Part One has demonstrated that the digital divide is a complex
topic, as is political polarization in the U.S. The data analysis in Part Two does not include
demographic and socioeconomic factors, which also play a major role in the way Americans
politically engage. Correlation may not equal causation, but the digital divide is one of many
theories presented that influences to the way voting decisions and outcomes are made, especially
in the recent 2016 Elections and upcoming future U.S Elections.
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It is crucial to have conversations that will reduce the costs of information and digital
technologies in order to help “lower the cost of economic and social transactions for firms,
individuals, and the public sector” (“World Development Report 2016”). The Internet helps
promote innovation, boost efficiency, and help services become cheaper, quicker, or more
convenient. In addition, increased Internet access can help “increase inclusion for people to gain
access to services that previously were out of reach” (“World Development Report 2016”). As
outlined in 2015 by the FCC defending net neutrality, prior to its reversal, the Internet “drives the
American economy and serves, every day, as a critical tool for America’s citizens to conduct
commerce, communicate, educate, entertain, and engage in the world around them. The benefits
of an open Internet are undisputed. But it must remain open: open for commerce, innovation, and
speech; open for consumers and for the innovation created by applications developers and
content companies; and open for expansion and investment by America’s broadband providers”
(United States, Congress, 2015). State and federal governments need to work together to improve
information technology utilization and access through support of higher education. In addition,
there should be an effort on the local level to increase social capital, society openness, and public
transparency, support of ICT initiatives for ethnic groups in society, and public and private
partnerships in ICT with accompanying financial incentives and investments. With the right
strategies, the digital divide can be tackled head on to improve the political awareness of
Americans across the nation.
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