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Abstract: Computer and internet usage have increased exponentially in recent years. The internet has 

assumed a more important role in individuals’ lives, becoming a portal for education, information and 

communication. The internet has also become a medium for achieving social and economic policy goals, 

and the Obama administration has set out to ‘design policies to ensure robust competition and, as a result 

maximize consumer welfare, innovation and investment’. However technological innovation and 

deregulation have allowed internet service providers to accrue huge power over their market. There is 

considerable variation in the number of providers available to local consumers across the country, and 

variation in prices charged for connections. This thesis aims to use that variation and test the effect of 

internet service provider competition on the monthly price paid for fixed wireline high speed internet at 

the household level. Analyzing data from the Census Bureau and National Broadband Map we found a 

small, negative and statistically insignificant relationship between competition and prices. A one unit 

increase in the number of providers at the metropolitan level is associated with a 21-30 cents decrease in 

the monthly price paid for fixed wireline high speed internet. 
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Introduction 

My thesis aims to explore the relationship between competition and prices in the US fixed 

wireline high speed internet service provision market. I will measure the impact that increasing the 

number of internet service providers (ISPs) supplying connections at a metropolitan level has on the 

monthly price for fixed-wireline internet at the household level. The motivation for this research is in 

reaction to the increasing conglomeration of internet provision among a few providers across the US and 

the theory that a tightly controlled internet service provision market disadvantages consumers and 

threatens the free, fair and open nature of the internet application market. A firm faced with little 

competition can use market power to increase the price and prioritize specific online content. I therefore 

hope to determine (a) the extent to which competition between ISPs drives variation in prices, (b) whether 

the internet service market is a natural monopoly where fewer providers are more economically efficient 

and, (c) the extent to which the US internet market is segmented and uncompetitive. 

Economic theory dictates that competition between service providers will in turn lead to both 

higher quality products and lower prices. The US internet service market is well developed, it is the third 

largest single market (by consumers) overseen by a national regulator in the world1 with over 323 million 

users and upward of 1,773 separate providers2. However pricing data from different sources shows that 

the price paid for internet connections in the US is both high in comparison to international alternatives, 

and varies geographically across the country. Data collected by the census bureau in 2013, and used for 

this paper, shows that the majority of households reported paying between $20 and $100 per/month (5th 

and 95th percentile) for an internet connection. The number of providers varies greatly by location. In 

some instances the number of providers can vary by zip code, town or metropolitan areas; FCC data3 from 

2008 shows that there are 21 separate ISPs operating in Florida Pensacola zip code FL 32503, whereas 

down the coast in Wewahitchka 32465 there were just seven separate ISPs.  

                                                
1 http://www.census.gov/population/international/data/idb/rank.php  
2 https://www.ustelecom.org/broadband-industry/broadband-industry-stats/providers  
3 https://transition.fcc.gov/wcb/iatd/comp.html  

http://www.census.gov/population/international/data/idb/rank.php
https://www.ustelecom.org/broadband-industry/broadband-industry-stats/providers
https://transition.fcc.gov/wcb/iatd/comp.html
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Measuring competitiveness within the internet service provision market is further complicated by 

some inherent characteristics of internet service as a commercial product. It is a capital intensive industry 

with large fixed costs, very low marginal costs and ever decreasing average costs. The internet as a 

concept took decades to develop through research and innovation. It continues to require high capital 

expenditure to install and maintain a network of wires that connects individual households to the internet. 

US Telecom (the US Broadband Association) estimate total provider capital expenditure between 1996 

and 2014 to be $1.3 trillion, or $77.5 billion annually4 (roughly 12% of total US equipment capital 

expenditure in 20135). Despite these high fixed costs, the marginal cost of providing an additional 

customer with connectivity is extremely low (the cost of a router/modem and the labor costs of an 

engineer to install this hardware). Because the marginal cost is just above or at zero, the average costs of 

internet provision decreases until the point of maximum physical capacity in the network. The internet, 

much like its technological predecessor the telecommunications market, enjoys positive network effects, 

in that its value as a service increases with each user that is connected. These characteristics suggest that 

internet provision, like other utility services, are best provided within the market structure of a natural 

monopoly. If the internet service provision market were a natural monopoly, we would likely see price 

decreases associated with less competition. 

This paper seeks to assert (a) whether competition has an effect on prices – determined by results 

from an OLS regression, (b) whether the internet service provision market is a natural monopoly – 

determined by the direction of the effect when regressing price on competition (a positive relationship 

denotes a natural monopoly) and (c) whether the internet service market is uncompetitive – denoted by 

the magnitude of the relationship. The policy consequences of these questions are substantial. A natural 

monopoly may necessitate state intervention for investment, intellectual property, licensing, and price 

controls. If however the data shows that a more competitive local market is associated with lower prices, 

and there is evidence to suggest that local ISP markets are generating inefficient outcomes, the 

                                                
4 https://www.ustelecom.org/broadband-industry-stats/investment/historical-broadband-provider-capex  
5 https://www.census.gov/econ/aces/report/2015/csr_summary_of_findings.html#chart2  

https://www.ustelecom.org/broadband-industry-stats/investment/historical-broadband-provider-capex
https://www.census.gov/econ/aces/report/2015/csr_summary_of_findings.html#chart2
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government has a mandate to intervene on the grounds of protecting consumer welfare. Concentrated 

control of internet service provision may also jeopardize the free and open nature of the internet itself; 

James E. Prieger stated “A dominant broadband firm might have incentives to discriminate against 

unaffiliated content or applications providers if it views them as potential rivals in the platform market 

itself… The basic policy challenge… is how best to prevent any dominant provider of physical layer 

transmission services from exploiting its control of bottleneck facilities to stifle competition in the 

adjacent markets for applications and content in ways that reduce overall consumer welfare”(Prieger, 

2003; p.158). 

My theory is that the internet is more suited to competitive provision, where consumers are able 

to benefit from competitive forces driving prices down and quality up. My hypothesis is that an increase 

in the number of internet service providers at an MSA level will decrease the price paid for internet by 

households. 
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Background 

The growth of the internet has been one of the dominant social, cultural and economic stories of 

the late 20th and early 21st century. It was primarily used as a tool connecting different inter-related 

networks, it has since developed into a mass market portal for commerce, communication, education and 

information. Everyday activities such as banking, shopping, watching TV and reading the news now take 

place online. Increasing usage and penetration amongst low income communities has opened up new 

possibilities for increasing skills, training and employment via web applications. As President Obama said 

in November 2014, “For most Americans, the internet has become an essential part of everyday 

communication and everyday life”6. 

The internet was first conceptualized at DARPA in 1966 as the ARPANET (The Advanced 

Research Projects Agency Network), for use by the US Department for Defense, as a means to connect 

multiple computer hubs communicating and sharing information. However individuals soon recognized 

its potential for use among the wider public. Tim Berners-Lee developed the World Wide Web at CERN 

laboratories in the early 90s, enabling users to access the internet, store information via websites and 

access other websites, all through a personal computer, web browser and cable telephone line. US policy 

makers responded quickly to developments and supported policies for market-based provision of the 

internet. The Clinton administration deregulated the mobile telephony industry through the Omnibus 

Budget Reconciliation Act of 1993 and Telecommunications Act of 1996, allowing for greater 

competition between providers of new mobile telephone, cable and internet services7. The 

Telecommunications Act of 1996 (referred from here on as the Act) has become the most important piece 

of regulation that has influenced the modern internet industry as we know it today.  

The Act broke-up regional ‘Baby Bell’ monopolies and forced the interconnection of local 

telephone networks. This opened up local markets for telephony services to competing carriers and 

alternative services. As technology developed, cable lines, traditionally reserved for delivering television 

                                                
6 https://www.youtube.com/watch?v=uKcjQPVwfDk  
7 Ehrlich E., A Brief History of Internet Regulation (Progressive Policy Institute, 2014) 

https://www.youtube.com/watch?v=uKcjQPVwfDk
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content, were increasingly used to provide faster-speed connections as opposed to the telephone copper 

lines. By the late nighties, analog transmissions were being replaced by digital format technology. The 

Federal Communications Commission (FCC) scrapped regulations around ‘unbundling requirements’ 

(separating highly regulated telephone communication services from less regulated information sharing 

services - aka internet connections). This had some significant long term impacts on the nature of internet 

service provision. Telephone companies no longer had regulatory protection of their service, and cable 

companies invested heavily in delivering high-speed broadband to consumers via cable TV lines. This 

was the beginning of what has been termed ‘facilities based competition’; companies from different 

market sectors (cable and telephone) competed to provide the same product (internet). Cable companies 

became major providers of internet services. Companies such as The World, AOL, Netscape, and 

Compuserve (the first ISPs) were bought and merged as cable companies such as Comcast, Cox and TWC 

built successful internet service provider businesses. This development had policy implications; cable 

now had the capacity to deliver every form of digital communication content - fax, voice, video and 

internet - via one physical medium, a significant increase in their power and connection to each consumer. 

Additionally cable companies were not bound under the same common carrier regulations as telephone 

companies, allowing them certain freedoms over content and pricing.  

The internet has now developed into a near-universal service across the US. Pew Research 

estimated 52% of the American adult population used the internet in 2000, by 2015 this figure had grown 

to 84% (Pew Research, 2015). The majority of growth in usage over that period has been amongst senior 

citizens and lower income households. Internet access is no longer the preserve of the wealthy and young 

professionals, but accessible across generations and income levels. There are over 85 million broadband 

internet subscribers in America today, of which cable ISPs account for over 50 million8 and according to 

data in 2014 Q2, over 99% of new broadband subscribers. Ever-growing market power for the three 

largest ISPs has reaped large financial rewards; they have combined total assets of over US$567.6 billion 

                                                
8
 Leichtman Research: Press Release 2014 

http://www.leichtmanresearch.com/press/081514release.html
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and combined annual revenue of US$254 billion9. The tech industry as a whole is a major employer in the 

US also; as of May 2014 there were over 302,000 computer programmers, over 1 million software 

developers and 121,000 web designers and developers10.  

While early regulation of the internet service provision market sought to foster competition 

between companies, healthy competition between providers at a local level seems to be diminishing. The 

nature of internet as a product theoretically inhibits competition.  The internet is a unique good with non-

traditional characteristics; it remains a private good but with the characteristics of a public good. Its 

consumption is non-rivalrous but excludable. The marginal cost of provision is close to zero, while the 

initial fixed costs were huge. Profit margins are very low for many ISPs operating in the US market today 

(a select group of the largest ISPs operated a profit margin of approximately 2.9% compared to other 

internet-using companies (Apple and Google) operating at 26.2% (Ehrlich, 2014)) and so economies of 

scale are hugely important for provider firms. The industry has consequently lent itself to conglomeration; 

AOL merged with Time Warner in 2000 in what at the time was the largest deal in US corporate history 

valued at $164billion, Comcast bought AT&T broadband in 2001, AT&T bought BellSouth in 2006 and 

Verizon bought Vodafone's Wireless business in 2013. Over which time, companies such as AT&T and 

Verizon built dominant positions in the market for mobile internet access, whereas Comcast, TWC and 

Charter developed large market shares in the fixed line broadband market. The FCC released a report into 

the mobile wireless internet market each year, and documents the level of market competition. In their 

December 2014 report, the FCC found the mobile wireless market to have a HHI (Herfindahl-Hirschman 

Index, a measure of market concentration) score of 3,027. Anything above 2,500 is considered highly 

concentrated. 

This market conglomeration has coincided with changes in wider internet provision across the 

country. Empirical observations suggest that at a local level, the number of internet service providers 

                                                
9 (Comcast, TWC and AT&T), Financial Times 

http://markets.ft.com/research/Markets/Tearsheets/Financials?s=CMCSA:NSQ&subview=IncomeStatement  
10 http://www.bls.gov/oes/current/oes_stru.htm#15-0000  

http://markets.ft.com/research/Markets/Tearsheets/Financials?s=CMCSA:NSQ&subview=IncomeStatement
http://www.bls.gov/oes/current/oes_stru.htm#15-0000


7 
 

(ISPs) varies within short distances. For instance, in 2008, the Arkansas zip code 99518 had 9 ISPs, 

however in AK zip code 99540, there were less than 3 IPSs (source: FCC11). Map 112 from the FCC in the 

appendix, shows that on a national level there is a large degree of variation geographically in the number 

of ISPs by state and census block level. Whilst the internet provision market has seen segmentation in 

distribution, the price of internet has also drawn attention from the policy making world. Recent reports 

have found that the price of internet connection in the US remains expensive by international standards.  

        Table 1: International Broadband Pricing Comparisons 

Country Minimum 

Monthly cost 

(PPP) 

Maximum 

Monthly cost 

(PPP) 

Average 

Monthly cost 

(PPP) 

United Kingdom 5.03 66.16 33.6 

France 18.81 47.31 36.4 

Korea (South) 22.14 58.26 38.2 

Spain 18.15 68.58 41.3 

Italy 26.25 59.07 41.9 

Germany 25.39 76.44 44.1 

Australia 33.08 112.58 62.1 

Hong Kong, China 24.83 125.58 63.3 

Taiwan, China 14.62 118.6 63.7 

United States 14.99 289.99 73.9 

Source: Google Broadband Pricing Data Q4201413. 

 

Traditionally speed of connection explained some price variation, faster connections cost more. However 

researchers at the New America Foundation14 have challenged this orthodoxy, citing several cities where 

customers are offered comparatively fast and cheap internet connections. Some have concluded therefore 

that the quality of the connection doesn’t explain all price variation, and is more likely to be driven by 

other forces, such as market structure, regulation and competition.  

Further problems in analyzing what determines price variation include the existence of product 

bundling in the internet market. Consumers often buy their internet as part of a bundle along with 

telephone and TV services. This obscures the true cost of an internet connection, and allows ISPs to avoid 

                                                
11 https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/hzip0608.pdf  
12 https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/ias1213_maps.pdf  
13 https://www.google.com/fusiontables/DataSource?docid=15zECvTc1Sht5W1iQytI42FDQuJAPtMW9-

rsjirm6#summary:id=5  
14 Kehl D., Russo N., Morgus R. and Morris S. (2014) 

https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/hzip0608.pdf
https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/ias1213_maps.pdf
https://www.google.com/fusiontables/DataSource?docid=15zECvTc1Sht5W1iQytI42FDQuJAPtMW9-rsjirm6#summary:id=5
https://www.google.com/fusiontables/DataSource?docid=15zECvTc1Sht5W1iQytI42FDQuJAPtMW9-rsjirm6#summary:id=5
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disclosing the actual cost of internet provision to a household. Product bundling has become synonymous 

with arguments about monopolistic market power, and the antitrust cases of Microsoft and the investment 

banks of the 1940s.  

The question over how competitive the US internet provision market, and whether healthy 

competition between providers is good for prices and the consumer, remains up for debate. All anecdotal 

evidence a few ISPs have significant market power in the fixed wireline high speed internet market. The 

increased concentration of the ISP market has major implications for policy makers looking to protect 

consumers and the free, open and equitable nature of the internet application market. The internet has also 

emerged as one of the most innovative and important tools for achieving social and economic policy 

goals. Increasing connectivity is seen as a means to increase employment, education and training. The 

current Obama administration has done more than previous administrations to ensure the internet is free, 

fair and available for low income households. President Obama introduced the National Broadband 

Strategy in 2010, with the explicit aim of extending internet coverage and increasing speed performance. 

It is felt that broadband can be a tool to “stimulate economic growth, spur job creation and boost 

America's capabilities in education, health care, homeland security”15. The Executive Summary for the 

National Broadband Plan states the Government’s first priority towards this policy area to be “Design 

policies to ensure robust competition and, as a result maximize consumer welfare, innovation and 

investment”16. This paper is written in the context of a rapidly evolving internet provision market, where 

the extent of market efficiency is unknown and policy makers aim to achieve social and economic goals 

through increasing high-speed connectivity.  

 

 

 

 

                                                
15 National Broadband Plan (FCC, 2010) 
16 National Broadband Plan (FCC, 2010) 
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Literature Review 

 

The relatively undeveloped field of internet policy means there is an incomplete body of literature 

on the US internet provision market. The current literature is inconclusive on whether the US internet 

market is competitive and whether competition has a causal impact on price.  

Everett Ehrlich (2014) conducted a basic analysis into the market for internet in America, looking 

to dispel two theories made of the US Broadband market: (a) The US Broadband market is uncompetitive 

and (b) US internet is more expensive, of a poorer quality (measured by speed) and fails to cover portions 

of the US population. Ehrlich concluded that US internet is relatively cheap  and uploads speeds are fast 

by international standards; “the U.S. ranks 10th in the world in average broadband speed” and  “on price, 

the record is even more clear—the United States has the most affordable entry-level prices for fixed 

broadband in the OECD” (Ehrlich, 2014; p.2). 

However Greenstein and McDevitt (2010) contest the theory that internet prices remain 

comparatively cheap. Collecting data from 1500 contracts offered by ISPs over a 5 year period between 

2005 and 2009, the authors found that whilst there had been a 3-5% decrease in the average price of 

internet packages over the time period, these reductions were negligible. There was no evidence of 

dramatic shifts in the quality-adjusted price, and such modest changes opened up a number of questions 

including on “differences between mass-market Internet services and other parts of electronics (which 

regularly see double-digit price declines) in the determinants of prices, as well as questions about the 

role of market structure and demand” (Greenstein and McDevitt, 2010; p.5). Kehl, Russo, Morgus, and 

Morris (2014) arrived at a similar conclusion. The Open Technology Institute published their annual 

report analyzing the speed and price of broadband and mobile internet connections in 24 cities from 

around the world (9 US, 15 international). The 2014 report compiled a data set with 657 observations 

from the largest providers in each city (cities covered were a continuation of the previous annual report to 

allow for a time comparison). Comparative analysis was carried out comparing the US and international 

cities. The authors found contrary to Everett Ehrlich’s study that  US internet is relatively expensive for 

the quality available to consumers; “the U.S. still tend to pay more than their peers in Asia and Europe 
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for comparable broadband Internet service” (Kehl, Russo, Morgus, and Morris, 2014; p.35). By 

calculating a simple line of best fit, the authors found a positive correlation between speed and price; 

faster download/upload speeds were generally more expensive. The authors also found an anomaly in San 

Francisco where there was no positive correlation between price and speed, with very fast connections 

offered at low prices. They concluded therefore that ‘market characteristics’ should be analyzed with the 

expectation that market structure has a dominating effect on the price of internet. 

The relationship between competition and market prices has been well covered area of economic 

analysis. Busso and Galiani (2014) conducted a test involving a “randomized control experiment to assess 

what impact the entry of new grocery stores into a given market has on prices, product quality (as defined 

by product brands and varieties) and service quality” (Busso and Galiani, 2014; p.11). The authors 

looked at the prices charged by groceries to customers who were taking part in a Government cash 

transfer scheme. Only a restricted number of grocers were part of the scheme, and analysts suspected that 

the select few grocers were taking advantage of their market power by charging higher prices. The paper 

analyses an experiment where the number of grocers welcome to take part in the program were increased 

substantially. The authors found that with increased number of providers, firms reacted by lowering 

prices. Specifically they found that if “competition increases by 1% (measured as the percentage increase 

in the number of stores operating in the market), then prices drop by 0.06%” (Busso and Galiani, 2014; 

p.23). John M. Trapani and C. Vincent Olson (1982) also looked to study the relation between service 

quality, price, and market concentration in the airline industry during the 1970s. The authors found that as 

the airline industry was deregulated in local markets, allowing for new entrants, firms reacted by both 

lowering prices and compromising on quality of service; “a reduction in revenue per passenger mile from 

8.24 cents in 1977 to 8.02 cents in June of 1979. Over this same period the quality of service has declined 

as measured by an increase in the load factor from 56.1% to 63.6%” (Trapani and Olsen, 1982; p.67). 

The difference in internet and air travel, as a product, limit the inferences that can be made here however. 

Goolsbee and Petrin (2003) analyzed the nature of competition and it’s effect on consumer welfare in the 

cable TV market (a market similar to high speed internet). They found that increased competition against 
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incumbent cable TV providers, specifically from Direct Broadcast Satellite (DBS) is associated with 

lower cable TV prices. Without DBS, they found that “entry cable prices would be about 15% higher” 

(Goolsbee and Petrin, 2003; p.1). In analyzing the determinants of broadband access Grubesic and 

Murray (2004) cite a media report (Kurth, 2002) that found in the Detroit metropolitan area the dominant 

provider Comcast charges up to 7.6% more for television services in ‘municipalities where it is a 

monopoly’. 

Dan Ready (2015) explored the impact of market competition on the speed of internet service 

provided to consumers and found that increased competition between ISPs increased the quality of the 

service provided. Using data from the same source as this paper (National Broadband Map) Ready found 

that with incremental increases in the number of internet service providers, upload and download speed 

generally increased. These findings were supported by Prieger, Molnar and Savage (2015) who found also 

found a positive correlation between competition and service quality. Neither of these papers included a 

price variable. ISPs reaction to market structure and competition was further explored by Chen and 

Savage (2011) who analyzed the relationship between provider competition and cable modem prices in 

monopolistic and duopolistic market structures. They found that prices can rise as competition increases 

from one to two providers. This price increase reflects an increase in product diversification and different 

consumer preferences. However, this paper is limited to analyzing cable modem markets with just one or 

two providers.  

David Beede (2014) with the Department of Commerce, published a report investigating whether 

poor take-up of internet across America has been a result of poor competition or high prices at a local 

level. He stated that “98 percent of the population had a choice of at least two mobile ISPs and 88 percent 

had two or more fixed ISPs” (Beede, 2014; p.1) and found evidence, contrary to Ready, that there was 

less choice of providers at higher speeds. Beede’s findings however supports our foundational hypothesis, 

stating that “All else equal, having fewer competitors at a given speed is likely to drive up prices” (Beede, 

2014; p.1). 
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Finally Wallsten and Mallahan (2010) preempted this paper by studying the direct link between 

competition and prices, and competition and speed. They use data from the FCC 2008 Form 477 returns, 

showing subscription rates at the census tract level. Wallsten and Mallahan constructed a series of logit 

and OLS regressions to measure the effect of the number of ISPs on both the speed and price of 

connection. Wallsten and Mallahan found that there was a positive relationship between number of 

providers and the speed of connection (concurring with Ready (2014)), and a negative relationship 

between number of providers and prices. The authors also established that there was a stronger negative 

correlation at slower speeds between number of providers and prices. Their OLS regression found for tier 

1 speeds (<786 kbps) “monthly  prices  about  $3.93  lower  with  two  providers  than  with  one,  

and  about  $5.72  less  with  three  than  with  one” (Wallsten and Mallahan, 2010; p.32). For higher 

speeds, there was an equally significant but much smaller decrease in price of $1.18 when moving from 

one to two providers, and $1.91 when moving from two to three providers. Both authors concluded 

though that due to the complexity of price as a measurement variable, the data set remained incomplete 

and “ the  low  quality  of  our  price  data  makes  it  difficult  to  draw  firm   conclusions.   

Indeed,  the  overall  analysis  points  to  the  need  for  better  data  to  conduct  more  rigorous  

competition  analyses” (Wallsten and Mallahan, 2010; p.33).  

The literature provides a confused narrative, with strong evidence to suggest that competition 

amongst ISPs improves the quality of service offered but not always price. Faster connections are more 

often associated with higher prices. In markets with just two providers, prices are likely to be higher than 

under monopolistic conditions. However as the market grows, and product diversification is achieved, 

high speed internet better resembles the cable TV market and other service goods markets where 

increased competition is associated with lower prices and higher consumer welfare.  
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Theoretical Model 

 

Market theory proscribes that the price paid for a product is a function of both demand and supply 

factors. The price for internet is therefore a function of both household demand for the service, and the 

cost of supply. I plan to regress the US dollar price paid for internet onto the number of internet service 

providers operating in an MSA, while controlling for both demand and supply factors that would 

theoretically influence the general price paid. This would allow us to test the effect incremental increases 

in the number of providers has on prices. 

(1)𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 =  𝑓(𝐵, 𝐶, 𝐷, 𝑢) 

Equation (1) shows my primary model for testing the influence of competition on price  where the general 

price paid is a function of number of ISPs operating in the MSA (𝐵), household characteristics that may 

affect the demand for internet service (𝐶), and regional characteristics that may affect the cost of 

supplying the service (𝐷). Limitations in the data preclude us from being able to control for variation in 

connection speeds, which may explain variation in the general price paid. However, as the literature 

suggests, the relationship between speed and price is ambiguous when analyzing data from across the 

country. Other omitted variables that may bias the direction, magnitude and significance of our dependent 

variable we hope to control for by using an instrument variable (IV). In this instance, we will use MSA 

level data on the number of jobs defined as ‘Telecommunications Line Installers and Repairers’ (as 

defined by the Bureau of Labor Statistics). 

(2) 𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 =  𝑓(𝐸, 𝐶, 𝐷, 𝑢) 

The theoretical model remains the same with general price paid a function of the IV measuring 

telecommunications line installers and repairers (𝐸), household demographics (𝐶), and regional 

demographics (𝐷). 
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Empirical Strategy 

 

The nature of this research and the data allow for the use of an OLS regression to test the effect of 

competition on prices, whilst controlling for household and regional demographics. The use of an OLS 

model was based on the research being a cross-sectional analysis of a sample where we are not testing the 

effects of a treatment.  I have listed below the 3 models that I will run to test the effect of competition on 

price: 

 

(1) 𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 =  𝛽1 + 𝛽2𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑−𝐼𝑛𝑐𝑜𝑚𝑒 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡−𝑆𝑡𝑎𝑡𝑢𝑠 + 

𝛽5𝑅𝑒𝑛𝑡𝑎𝑙 +  𝛽6𝐹𝑎𝑚𝑖𝑙𝑦−𝑆𝑖𝑧𝑒 + 𝛽7 𝐶𝑜𝑢𝑝𝑙𝑒 + 𝛽8 𝑅𝑎𝑐𝑒−𝐵𝑙𝑎𝑐𝑘 + 𝛽9 𝑅𝑎𝑐𝑒−𝐴𝑠𝑖𝑎𝑛/𝑃𝑎𝑐𝑖𝑓𝑖𝑐 + 𝛽10 𝑅𝑎𝑐𝑒−𝑂𝑡ℎ𝑒𝑟 

+ 𝛽11 𝐼𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡 + 𝛽12 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝑆𝑝𝑒𝑒𝑑 +   𝛽13 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝐶𝑜𝑠𝑡 +   𝛽14 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡−𝐵𝑢𝑛𝑑𝑙𝑒 +  

 𝛽15 𝐿𝑜𝑔 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 +   𝛽16 𝑀𝑆𝐴 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 +  𝛽17 𝐵𝐴 + 𝛽18𝑊ℎ𝑖𝑡𝑒 + 𝛽19𝐴𝑔𝑒60 𝜇 

 

(2) 𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 =  𝛽1 + 𝛽2𝐿𝑜𝑔𝑇𝑒𝑙𝑒𝑐𝑜𝑚𝐽𝑜𝑏𝑠 + 𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑−𝐼𝑛𝑐𝑜𝑚𝑒 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡−𝑆𝑡𝑎𝑡𝑢𝑠 + 

𝛽5𝑅𝑒𝑛𝑡𝑎𝑙 +  𝛽6𝐹𝑎𝑚𝑖𝑙𝑦−𝑆𝑖𝑧𝑒 + 𝛽7 𝐶𝑜𝑢𝑝𝑙𝑒 + 𝛽8 𝑅𝑎𝑐𝑒−𝐵𝑙𝑎𝑐𝑘 + 𝛽9 𝑅𝑎𝑐𝑒−𝐴𝑠𝑖𝑎𝑛/𝑃𝑎𝑐𝑖𝑓𝑖𝑐 + 𝛽10 𝑅𝑎𝑐𝑒−𝑂𝑡ℎ𝑒𝑟 

+ 𝛽11 𝐼𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡 +   𝛽12 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝑆𝑝𝑒𝑒𝑑 +   𝛽13 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝐶𝑜𝑠𝑡 +  𝛽14 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡−𝐵𝑢𝑛𝑑𝑙𝑒 +  

 𝛽15 𝐿𝑜𝑔 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 +  𝛽16 𝑀𝑆𝐴 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 +  𝛽17 𝐵𝐴 + 𝛽18𝑊ℎ𝑖𝑡𝑒 +  𝛽19𝐴𝑔𝑒−60 +  𝜇 

 

(3)𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 =  𝛽1 + 𝛽2 2 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽3 3 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽4 4 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽5 5 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 

𝛽6 6 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽7 7 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽8 8 𝑃𝑟𝑜𝑣𝑖𝑑𝑒𝑟𝑠 + 𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑−𝐼𝑛𝑐𝑜𝑚𝑒 +  𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡−𝑆𝑡𝑎𝑡𝑢𝑠 + 

𝛽5𝑅𝑒𝑛𝑡𝑎𝑙 +  𝛽6𝐹𝑎𝑚𝑖𝑙𝑦−𝑆𝑖𝑧𝑒 + 𝛽7 𝐶𝑜𝑢𝑝𝑙𝑒 + 𝛽8 𝑅𝑎𝑐𝑒−𝐵𝑙𝑎𝑐𝑘 + 𝛽9 𝑅𝑎𝑐𝑒−𝐴𝑠𝑖𝑎𝑛/𝑃𝑎𝑐𝑖𝑓𝑖𝑐 + 𝛽10 𝑅𝑎𝑐𝑒−𝑂𝑡ℎ𝑒𝑟 

+ 𝛽11 𝐼𝑚𝑚𝑖𝑔𝑟𝑎𝑛𝑡 +   𝛽12 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝑆𝑝𝑒𝑒𝑑 +   𝛽13 𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛−𝐶𝑜𝑠𝑡 +  𝛽14 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡−𝐵𝑢𝑛𝑑𝑙𝑒 +  

 𝛽15 𝐿𝑜𝑔−𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛−𝐷𝑒𝑛𝑠𝑖𝑡𝑦 +  𝛽16 𝑀𝑆𝐴−𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 +   𝛽17 𝐵𝐴 + 𝛽18𝑊ℎ𝑖𝑡𝑒 +  𝛽19 𝐴𝑔𝑒−60 +  𝜇 

 

 The primary motivation rooted in this strategy is to test the effect of competition on prices. To 

measure competition I have used data from the National Broadband Map to calculate the number of ISPs 

providing connections to 99 per cent of households in an MSA. This has resulted in a variable that ranges 

from 0 to 8. The provider variable is appropriately distributed around a mean of 4.44, with a standard 

error of 1.13. We have an observation on the number of providers for 271 MSAs, meaning we have a 
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conventional competition measure for 69,922 households in our census data set. There are limitations to 

this measure though that present both risks of measurement error and endogeneity bias in our findings. 

Firstly, the complexity of the internet service provision market undermines any crude measure of 

competition. Individual ISPs are often sole contracted providers of connections to individual buildings in 

a block, but do not cover an entire the entire block. While our measure may capture a few large providers 

who service 99% of households in an MSA, it fails to capture smaller providers who do not, even though 

they may be price and quality competitive with larger providers at more local levels. To properly measure 

competition requires individual households to report the ISPs available when they enter the market for 

internet service. Due to limits within the data this was just not possible.  

Secondly, the complex relationship between price and competition allows for some endogeneity 

bias. An increase in price may lead to an increase in competition, whereas an increase in competition at 

certain levels of the market may increase (or decrease) price. Omitted variable bias may be a result of our 

inability to control for speed and product differentiation. Chen and Savage (2011) and Ready (2015) 

found that there was an intrinsic link between competition and product quality (speed). Chen and Savage 

found that increasing competition (at lower level of competition) increased prices as there was greater 

demand for diversified internet products, and Ready found that regressing speed onto the number of 

providers resulted in a statistically significant positive relationship. Omitted variables distort our OLS 

results, by producing bias embedded in our competition variable. These limitations in our competition 

variable have led us to employ the use of an instrument in our model. Grubesic and Murray (2004) found 

results from their analysis into determinants on broadband connectivity and competition, that provider 

competition was closely correlated with advanced and specialized telecommunications infrastructure 

variation; “ [Evidence on variation in competition] closely parallels previous research on 

telecommunications infrastructure access and availability for the United States, where first-tier 

metropolitan areas, such as New York and Chicago, have significant levels of local infrastructure, while 

second- and third-tier US metropolitan areas (e.g. Cincinnati and Milwaukee) have much less’ (Grubesic 

and Murray, 2004; p.148). To capture variation in competition through measuring telecommunications 
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infrastructure capacity and quality at a metropolitan level, we have used Bureau of Labor Statistics data 

on the number of jobs in a metropolitan area defined as ‘Telecommunications Line Installers and 

Repairers’ (TLIR jobs). The intuitive theory is that ‘first-tier’ metro areas with advanced 

telecommunications infrastructure will have more jobs for line installers and repairers. The data we 

collected from the BLS measures TLIR jobs in May 2015, some two years after our data detailing price 

was collected by the census bureau. Visual variation in the number of TLIR jobs can be found on Map 2 

in the appendix. 

Tests to confirm instrument validity show that total telecom jobs are correlated with our 

conventional competition measure. Regressing our provider variable onto total telecoms jobs returns a 

coefficient of 0.1986062 with a standard error of 0.0060482   (statistically significant to the 99% level). 

TLIR jobs bare a natural relationship to cost of production and product quantity and diversity; Grubesic 

and Murray (2004) stated that the degree of ISP competition was contingent on the cost of production, 

significantly the cost of line installation and connection to the backbone network. An MSA with a total 

cost of production below the economic return on investment will see more investment in local 

telecommunications infrastructure, which in turn will create more TLIR jobs. More TLIR jobs reflect a 

more competitive and diverse (in accordance with Ready, 2015) market. Intuitively, our instrument also 

meets the exclusion restriction; there is no logical direct connection between the price paid for internet by 

a household in July 2013 and the number of TLIR jobs in May 2015. A simple correlation finds a 0.01 

correlation between price and our instrument variable.  

The price variable is a monthly US dollar price, as reported by survey respondents to the Census 

Bureau Community Population Survey. As previously pointed out, the ability to tease out the effect of 

competition on price will require the effective control of covariates that represent both demand and 

supply factors. Grubesic and Murray (2002, 2004) analyzed determinants of broadband availability and 

competition, finding that a zip-code’s median income increased the competition index by 0.23, significant 

to 99% level (2004, p.156). Household_income collected by the census bureau is coded into a categorical 

variable. We have used a household income level of $25,000-29,999 as a base level in our regressions. 
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Coefficients on each category represent the change in price associated with income compared to that base 

level. Employment_status, again collected by the census bureau, captures further demand pressure and is 

coded as a dummy variable. Rental variable is collected by the census bureau and captures potential 

variation in demand for high speed internet and is again coded as a dummy variable. Family_size, 

collected by the census bureau, is coded as a continuous variable with 95,872 observations, a mean 

average of 3.21 and ranging from a minimum value of 1 to a maximum value of 15. The relationship 

status of the head of household respondent is captured in the Couple variable. A dummy variable, 

indicating the nature of the relationship in a household, it would theoretically influence again demand and 

buying power for internet service. Household racial demographics are captured in the race_Black, 

race_Asian/Pacific and race_Other variables. Grubesic and Murray (2004) hypothesized that areas with a 

high proportion of white households tended to be in the suburbs, outside of town centers, whereas areas 

with a high proportion of ethnic households tended to be in high population density areas with a high 

density of businesses. Race demographics therefore also capture variation in suburban and urban demand 

characteristics. Each race variable coded as a dummy, represents the change in price from the base level 

of being white. Black and Asian/Pacific variables also capture mix-race variables where Black or 

Asian/Pacific were co-identified with other ethnic heritage as their racial identity. The Census Bureau did 

not include variables for Hispanic ethnicity directly. Race_Other captures ethnic identities outside of 

black or Asian/pacific, including Native American and Hawaiian. The immigrant variable captures the 

country of birth characteristic of each household, and with it socio-economic factors that affect demand 

and supply factors. Motivation_Speed and Motivatin_Cost are dummy variables indicating the 

households’ motivation when buying internet service. The heterogeneity of internet products on the basis 

of speed and cost are important to control for and these variables partially make-up for our inability to 

control for speed variation. The Internet_Bundle variable controls for product differentiation in the 

internet service market. Many consumers buy their internet as part of a bundle with cable TV services and 

telephone connections. This is especially true for customers of major multinational providers captured in 

this research.  
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Regional demographics that account for the cost of the supply and economic diversity of a region 

are captured by Log_Population_Density, Unemployment, BA, White and Age_60+ variables. Grubesic 

and Murray (2004) analyzed determinants of broadband accessibility and ISP competition in 2004, and 

found significant effects of population density, regional income, ownership demographics, the level of 

urbanization and whether the zip-code is located in a business district. Some of these controls are not 

available in our data set, and others are already accounted for in household demographics. However we 

have tried to control for socioeconomic factors, urbanization, and the cost of production through the 

following control variables. Log_Population_Density was sourced from the census bureau and was 

measured in 2010, opening the possibility of some measurement error. Unemployment (by MSA in July 

2013) was sourced from the BLS, and measures the proportion of an MSA in the Labor Force but not 

working. Finally the proportion of a population aged over 60 was sourced from the national broadband 

map. 

 The self-reported price variable returns a positive value in 56,663 responses out of the 95,911 

sized sample. This means that just over 56 thousand individuals reported to have internet which they paid 

for. To account for selection bias, I will use a heckman correction lambda as a means to control for 

individuals self-selecting into a sample of internet consumers. Measurement error also exists here in that 

individuals may choose not to report what they pay for internet because they do not know what they pay 

for internet. Symptoms of the use of a heckman correction lambda include low and incorrect standard 

errors, however in this instance it is not felt that these jeopardize our findings.  

 Other conditions for which we are accountable include the fact that census data includes multiple 

respondents from the same house. This opens up the possibility of measurement error but also error in 

analyzing the effect that relationship, employment and income characteristics have on the price variable. 

To control for this we have restricted our analysis to respondents who identified themselves as the 

reference person with or without relatives sharing their household. Lastly, I have weighted the data to 

reflect the unequal geographic distribution of the households across the US. This remains a cross-
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sectional analysis, and the data reports responses from 8,566 households in California, but just 980 in 

Alabama.  

 My strategy for analyzing regression outputs will be separated between the use of our 

conventional provider measure of competition and my instrument variable. Using an OLS model I will 

regress price onto providers in a restricted model with and without covariates, I will then use the heckman 

lambda to regress price on to providers in a restricted model, in a partial model with household 

demographic covariates and then regional demographics, and then in a full model. In an effort to observe 

evidence of heteroscedasticity, I will also run a full regression with regional and household demographics, 

but with the provider variable recoded as dummy variables. I will use a 2-stage least squares model to test 

the effect of competition on price with the instrument variable. I will also measure the impact of regional 

and household characteristics on price by running the 2SLS model with a reduced number of covariates.  
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Data 

 

The data used in this paper has been collected from four sources. Data detailing household 

characteristics including price, household income, relationship status, employment status, race, family 

size, motivation and type of internet package has been collected from the Census Bureau Current 

Population Survey Computer and Internet Usage Supplement 2013. The Census CPS is a monthly survey 

of approximately 56,000 houses from across the US. Surveyed households contain approximately 108,000 

individuals (counted if 15 years of age and above). The CPS weights respondents according to the 

‘inverse probability of the probability of the person being in the sample’ (Census Technical 

Documentation). The July 2013 Computer and Internet Use Supplement was part of a study into 

household’s computer and internet usage from 2009-2012. For this paper, the dominant dependent 

variable detailing price of internet was aggregated through two mutually exclusive responses to separate 

survey questions; (1) “How much is the Internet portion of that "bundle" per month?” And (2) “How 

much does your Internet service provider charge you per month?”. This variable measuring price is 

limited in as far that it is self-reported. Respondents may often round up or down, giving an estimation of 

their monthly bill, or simply give an inaccurate estimation unintentionally. Respondents are classified 

according to their position within the household, we have only counted head of households in our 

regression estimations. Households are also categorized according to their geographic location, both state 

and metropolitan statistical area. There is a total of 95,583 individual respondents in this data set, of 

which 40,874 were defined as ‘head of household’ and whose responses were included in our regression. 

Data on providers, percentage of population defined as white, percentage with a BA and 

percentage of population over 60 by metropolitan statistical area has been sourced from the National 

Broadband Map (NBM). The NBM was created as part of a Government policy to increase internet 

connectivity across the United States. The NBM is administered by the Federal Communications 

Commission (FCC) and National Telecommunications and Information Administration (NTIA), and 

works with states to collate information regarding the number of providers operating at a local level, the 

average speed of connections and regional demographics including educational attainment, race and 
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average ages. NBM data is continually updated, with data yielded for this paper collected up and until 

2014 (see broadbandmap.gov/about). Data is aggregated up to metropolitan statistical level, with the 

number of providers operating in an MSA defined as any provider providing internet coverage to 99% of 

households in the MSA (this definition was determined by the author). The number of providers scale 

extends from 0 to 8, which is interpreted as 8 or more providers operating in the area. The variable 

measuring competition between providers is significantly limited in two ways; there are often many more 

than 8 providers operating in an MSA, and secondly, as previously pointed out, ISPs will often provide 

connections for some one block in a neighborhood but not another, without the ability to measure the 

number of ISPs available to each household, we are unable to capture the true nature of ISP competition. 

Data for each MSA sourced from the NBM can be found in table 10 of the appendix. 

Unemployment data was sourced from the July 2013 Monthly Economic News Release for 

Metropolitan Area Employment and Employment. The unemployment measure is not seasonally adjusted 

and estimated as a percentage of the labor force unemployed. Finally the population density measure was 

also sourced from the Census Bureau: Patterns of Metropolitan and Micropolitan Population Change: 

2000 to 2010. The measure of population density reflects estimations from 2010. The lack of data on 

population density in 2013 is not seen as a significant limitation due to the low probability of a significant 

change in this period.  
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Table 2: Descriptive Statistics 

Variable Observations Mean Standard 

Deviation 

Min Max 

Price 56,663 48.9 22.25 1 115 

Number of ISPs 69,922 4.44 1.12 1 8 

Instrument Variable 57,996 1814.71 2350.536 30 9010 

Household Income: below 

5,000 

2,593 - - 0 1 

Household Income: 5,000-

7,499 

1,494 - - 0 1 

Household Income: 7,500-

9,999 

2,069 - - 0 1 

Household Income: 

10,000-12,499 

2,771 - - 0 1 

Household Income: 

12,500-14,499 

2,735 - - 0 1 

Household Income: 

15,000-19,999 

4,344 - - 0 1 

Household Income: 

20,000-24,999 

5,267 - - 0 1 

Household Income: 

25,000-29,999 

5,145 - - 0 1 

Household Income: 

30,000-34,999 

5,546 - - 0 1 

Household Income: 

35,000-39,999 

4,863 - - 0 1 

Household Income: 

40,000-49,999 

8,041 - - 0 1 

Household Income: 

50,000-59,999 

8,225 - - 0 1 

Household Income: 

60,000-74,999 

10,174 - - 0 1 

Household Income: 

75,000-99,999 

11,941 - - 0 1 

Household Income: 

100,000-149,999 

11,888 - - 0 1 

Household Income: 

150,000+ 

8,776 - - 0 1 

Employed 95,872 0.48 0.49 0 1 

Rented Accommodation 95,872 0.29 0.46 0 1 

Family Size 95,872 3.21 1.67 1 15 

Couple 95,872 0.43 0.49 0 1 

Black 95,911 0.1 0.3 0 1 

Asian Pacific 95,872 0.05 0.22 0 1 

Race-Other (Non-white) 95,872 0.02 0.13 0 1 

Immigrant 95,872 0.11 0.32 0 1 

Motivation - Speed 95,872 0.15 0.36 0 1 

Motivation - Cost 95,872 0.18 0.39 0 1 

Internet as a Bundle 57,580 1.35 0.48 0 1 

Population Density (MSA) 69,116 5930.85 6576.77 566.6 31251.4 
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Table 2: Descriptive Statistics (continued) 

Variable Observations Mean Standard 

Deviation 

Min Max 

 

Unemployment Rate 

(MSA) 

69,232 7.53 1.77 3.3 26.1 

Population % White 

(MSA) 

69,922 0.68 0.8 0 0.98 

Population % with a BA 

(MSA) 

69,922 0.27 0.07 0 0.52 

Population % over Age of 

60 (MSA) 

69,922 0.21 0.04 0 0.49 

Note: All figures are significant to 2 decimal points.    
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Results 

 

 Below I report the results from the models set out in the empirical strategy. Overall results show a 

small negative relationship between competition and price, but the validity of these results remain 

ambiguous due to their statistical insignificance. Each model’s results are shown below, with coefficients, 

associated statistical significance, F-values, R-squared values, and number of observations. Other 

immediate observations include high standard errors, potentially a result of weights and covariates, and 

the relatively small economic significance of the effect.  Below I have included the results from four 

regressions that give a generalized overview of our findings.  

 

Table 3: Results for restricted and full Standard OLS and restricted and full IV model 

 Standard OLS IV 

 (1) (2) (3) (4) 

Number of Providers 0.1336449  -0.215658 1.838706** -0.304898 

Prob > F 0.4323 0.0000^ 0.0000 0.0000 

R-squared 0.0000 - 0.0466 - 

N 16,702 25,372 13,915 13,879 

Constant 48.49468*** 27.73643*** 40.99087*** 56.13415*** 

*=p>0.9    **p>0.95    ***p>0.99 ^= Prob>Chi2   

Notes: The above table shows results from four main models; column 1 shows the results of a restricted 

OLS regression, regressing price on to the competition variable without a heckman correction applied or 

controlling for household and regional demographics. Column 2 shows the results of regressing price on 

to competition while controlling for all household and regional demographics, with a heckman 

correction applied. Column 3 shows the results of regressing price on to providers using an instrument 

variable, without controlling for household and regional demographics. Column 4 shows the full model 

regressing price on to providers with an instrument variable, whilst controlling for all household and 

regional characteristics. Full results from column (1) and (3) can be found in the appendix. 

 

The aim of table 3 is to present the primary findings into the effect of competition or prices in our 

full model and using an IV. An incremental increase in the number of providers is shown to be associated 

with a 21-30 cents decrease in the per month price of internet. Table 3 also shows the impact of including 

household and regional covariates to the model, proving these factors contribute to upward bias. Column 

(1) shows the results from regressing price on to providers, without using a heckman lambda or 

controlling for household and regional covariates. The results show a one unit increase in the number of 

providers is associated with a 13 cents increase in price. However the coefficient is not statistically 
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significant. Column (2) shows the result of a model that includes both a Heckman Lambda and the full 

model of covariates. By controlling for selection bias, regional and household demographics we see a 

reverse in the impact, where a one unit increase in providers contribute to a 21 cent decrease in the price. 

The coefficient in Column (2) is statistically significant to the 83% level, meaning there is a 17% chance 

of the coefficient falling into the margin of error. While this is not a strong finding, this level of 

significance is stronger than other much less statistically significant findings. The inclusion of the 

Heckman Lambda successfully increased the number of observations by almost 10,000.  

 Column (3) shows the results from our restricted regression of providers onto price using an 

instrument, and not controlling for household and regional characteristics. The direction of this coefficient 

is the same as column (1) but with a much greater magnitude. Column (3) shows a one unit increase in the 

number of providers is associated with a $1.84 increase in the price paid for internet. This coefficient is 

significant to the 95% level. The effect of including covariates in column (4) replicates the effect seen in 

column (2), a one unit increase in the number of providers is associated with a 30 cents decrease in the 

price paid for internet. This coefficient is statistically insignificant.  

 I will resist outlining what inferences and conclusions can be made from these general results. 

They can be best understood in the context of analyzing the remaining results that test the effect of 

regional and household demographics separately. Table 4 shows results of 5 regressions, each regressing 

our conventional provider variable straight onto price. Column (1) shows the results from our full OLS 

regression model, controlling for household and regional demographics, not including a heckman lambda. 

The coefficient measuring the number of providers shows that a one unit increase in the number of 

providers is associated with a 2 cents decrease in the price paid. The coefficient is insignificant, as are 

most of the results in column (1). In spite of this a narrative begins to emerge; an increase in household 

income is associated with an increase in price. A household with an annual income of $150,000 or more is 

associated with having to pay $2.96 more for internet. Whereas a household with an income between 

$5,000-7,499 is associated with paying $5.57 less. Other results that are intuitively agreeable include the 

effect of family size, an increase in the number of family members is associated with a 7 cents increase in 
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internet price. Households motivated by speed are likely to pay 82 cents more, whereas a house motivated 

by cost is likely to pay $2.62 cents less. These covariates are significant to the 90% and 99% level 

respectively. Lastly, our regional demographic variables are intuitively agreeable; an increase in the 

population density is associated with a 3 cents increase in price (statistically insignificant). An increase in 

the unemployment rate is associated with a 29 cents decrease in price, significant to the 95% level. An 

increase in the proportion of the population with a BA and over the age of 60 is associated with an 

increase in the price of internet (although statistically insignificant) and finally an increase in the 

proportion of the population defined as white is associated with a $3.86 decrease in the price of internet 

(statistically significant).  

Table 4: OLS Regression results with conventional provider variable.  

Dependent Variable (1) (2) (3) (4) (5) 

Number of Providers -0.0168827 

(0.1877028) 

0.0894177   

(0.1697454) 

-0.0603045   

(0.1894896) 

-0.1063143    

(0.143232) 

-0.215658   

(0.1574083) 

Household Income:  

below 5,000 

-2.229814  

(1.53439 ) 

  -17.73011***   

(1.312555) 

-17.67271***   

(1.322937) 

Household Income: 

5,000-7,499 

-5.566531***  

(2.038371 ) 

  -18.13955***   

(1.631157) 

-18.18472***   

(1.643478) 

Household Income: 

7,500-9,999 

-0.7010262 

(1.972489) 

  -13.9319***   

(1.618334) 

-13.80656***   

(1.609379) 

Household Income: 

10,000-12,499 

0.191376 

(1.752379 ) 

  -9.487883***   

(1.329974) 

-9.407875***   

(1.341274) 

Household Income: 

12,500-14,499 

-1.254356 

(1.576262) 

  -7.620789***  

(1.236102) 

-7.686167***   

(1.236916) 

Household Income: 

15,000-19,999 

-2.841588**  

(1.3289 ) 

  -6.180611***   

(0.9858903) 

-6.091356***   

(0.9865975) 

Household Income: 

20,000-24,999 

0.6810244  

(1.325262) 

  -1.549442   

(0.9594522) 

-1.437787   

(0.9677104) 

Household Income: 

30,000-34,999 

0.0656233  

(1.269933) 

  2.360498**   

(0.9256291) 

2.404831***   

(0.9286343) 

Household Income: 

35,000-39,999 

0.315883 

(1.274965 ) 

   5.187192***    

(0.971701) 

5.127449*** 

(0.979014) 

Household Income: 

40,000-49,999 

-0.5092278 

(1.127935) 

  6.534816***   

(0.8378292) 

6.615324***   

(0.8464156) 

Household Income: 

50,000-59,999 

2.609164  

(1.155327 ) 

  10.62375***   

(0.8910089) 

10.54155***   

(0.9009211) 

Household Income: 

60,000-74,999 

0.3023099 

(1.100116) 

  10.87462***   

(0.8642032) 

10.83186***   

(0.8729153) 

Household Income: 

75,000-99,999 

1.382097 

(1.077362) 

  13.692***   

(0.8761346) 

13.53834***   

(0.8874088) 

Household Income: 

100,000-149,999 

1.810268*  

(1.094048) 

  15.3918***   

(0.8877835) 

15.26556***   

(0.8996134) 
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Table 4: OLS Regression results with conventional provider variable (continued)  

Dependent Variable (1) (2) (3) (4) (5) 
 

Household Income: 

150,000+ 

2.956832*** 

(1.160238 ) 

  17.55498***   

(.9505466) 

17.33091***   

(0.9669657) 

Employed -0.0753656  

(0.4422027) 

  5.680998***   

(0.5028997) 

5.794806***   

(0.5054343) 

Rented Accommodation -0.7746045  

(0.4765676 ) 

  0.2505456   

(0.5287849) 

(0.1912626   

(0.5328568) 

Family Size 0.0695924 

(0.1591164) 

  1.329185***   

(0.1748248) 

1.331113***   

(0.1750617) 

Couple -0.2376432   

(0.4788817) 

  0.0476525   

(0.3895713) 

0.184872   

(0.3918258) 

Black 2.084966   

(0.7482312) 

  0.842726   

(0.5748891) 

0.6732129   

(0.5824503) 

Asian Pacific 0.7909435    

(0.927173) 

  1.009225   

(0.7461243) 

0.7349611   

(0.7475995) 

Race-Other (Non-white)  4.048049   

(2.744613) 

  1.688687   

(2.097367) 

1.397005   

(2.058158) 

Immigrant -0.2123736   

(0.6762899) 

  -.2970051   

(0.5208827) 

-.4720263   

(0.5351591) 

Motivation - Speed 0.8232113*   

(0.4687735) 

  0.8825623**   

(0.3944105) 

0.8756745**   

(0.3954927 

Motivation - Cost -2.621028***   

(0.4881581) 

  -2.162182***   

(0.3909359) 

-2.067642***   

(0.3922125) 

Internet as a Bundle 5.976538***   

(0.3661477) 

  3.072908***   

(0.3312838) 

 2.986944***   

(0.3355606) 

Log Population Density 

(MSA) 

0.0207058   

(0.3764514) 

 0.3118761   

(0.3750592)  

 0.2114143   

(0.2978993) 

Unemployment Rate 

(MSA) 

-0.2923015**   

(0.1349051) 

 -

0.3873643**

*   

(0.1366885) 

 -

0.3196256**

*   

(0.1156463) 

BA 1.244894   

(3.542653) 

 2.038235   

(3.567889) 

 2.263226   

(2.838645) 

White -3.858301**   

(1.818308) 

 -4.159179**   

(1.803814) 

 -2.922442**   

(1.476288) 

Population over Age of 

60 

10.59356   

(7.410475) 

 16.33238**   

(7.485116) 

 7.374469   

(5.573876) 

Constant 58.84806***   

(3.574173) 

50.38959***  

(0.8088323) 

50.22972***   

(3.359255) 

26.96209***   

(1.157165)  

27.73643***   

(2.914073) 

N 16,515 25,559 25,372 25,559 25,372 

R squared 0.029 - - - - 

*=p>0.9    **p>0.95    ***p>0.99     

Notes: Column (1) shows results from a full OLS regression without a heckman. Column (2) shows results 

the simple model with no covariates, including a heckman lambda. Column (3) shows a restricted model 

controlling for regional demographics, including a heckman lambda. Column (4) shows a restricted model 

controlling for household demographics. Column (5) shows results for a full model including a heckman 

lambda, while controlling for all household and regional demographics. 
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Firstly, comparing our simple restricted OLS regression from table 3 column (1) with our full 

OLS regression results from table 4 column (1) shows the impact of including household and regional 

covariates in our model; the coefficient on our provider variable falls from 0.13 to -0.016 (however 

remaining statistically insignificant). The inclusion of controls seems to reduce upward bias, and confirms 

that once you control for household and regional variation the effect of competition on prices is negative. 

Column (2), (3), (4) and (5), all using a heckman lambda, also show the impact of controlling for 

household and regional variation as a reduction in upward bias. Column (3) shows the results from 

controlling just regional variables reduces the effect of competition on providers by some 15 cents (from 

0.09 in column (2) to -0.06 in column (3)). Results in column (3) also show the statistically significant 

effect unemployment has on price; an increase in the unemployment rate of 1 percent reduces price paid 

by 39 cents. An increase in the proportion of the population defined as white is also associated with a 

$4.16 decrease in the price (significant to the 95% level). The proportion of the population over the age of 

60 is also associated with higher prices; a 1 percent increase in the percentage of the population over 60 is 

associated with an increase in price of $16.33 (statistically significant to the 95% level).  

Column (4) shows the model that controls just for household demographics. When controlling for 

just household demographics, the effect of an incremental increase in the number of providers is an 11 

cents fall in price (although statistically insignificant). The other main take away is that household income 

has both a statistically significant and economically significant effect on the price paid for internet. A 

household with an income of $150,000 or more is likely to pay $17.55 more than a house with an income 

of between $25,000-29,999. A household with an income of between $10,000-12,499 (the 2013 national 

poverty threshold for a household of 1 person was $11,88817) is likely to pay $9.49 less than the base 

group ($25,000-29,999). Other significant results show that being employed is associated with a price 

increase of $5.68 (statistically significant to the 99% level). An increase in the family size of one is 

associated with an increase in price of $1.33 (statistically significant to the 99% level). Motivation 

                                                
17 http://www.census.gov/hhes/www/poverty/data/threshld/index.html  

http://www.census.gov/hhes/www/poverty/data/threshld/index.html
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remains a significant factor in determining the price of internet; households motivated by speed are likely 

to pay 88 cents more (statistically significant to the 95% level), while households motivated by cost are 

likely to pay $2.16 less (statistically significant to the 99% level). Finally households who purchased 

internet as part of a bundle (with TV and/or telephone services) were likely to pay $3.07 more for internet 

(statistically significant to the 99% level).  

Finally column (5) shows the results from our full OLS regression model, including a Heckman 

correction and all household and regional demographic covariates. Under such conditions, results show 

that the effect of competition on prices validate our hypothesis. The model returned a negligible F statistic 

with 25,372 observations. The effect of increasing the number of providers is a 21 cent decrease in the 

price paid for internet (although statistically insignificant). Results also show the significance of 

household demographics including income, motivation, and whether you consume internet as part of a 

bundle. Finally there is a statistically significant effect of increasing the proportion of the white 

population and unemployment rate on decreasing the price if internet. Column (5) also shows the effect of 

using the Heckman correction when compared to standard OLS regressions; by controlling for selection 

bias, coefficients on the provider variables were lower than otherwise found. The use of a heckman 

lambda arguably decreased the risk of upward bias.  

Table 5: IV Model including regional and household covariates. 

Dependent Variable (1) (2) (3) (4) 

Number of Providers 

 

 -0.304898 

(1.419227)  

-1.250729   

(1.418735) 

0.4913661   

(1.048115) 

Log- Total Telecoms Jobs -0.1766294*** 

(0.011433) 

   

Household Income: below 

5,000 

 0.0013799    

(0.078593) 

-2.507194   

(1.681796) 

 -2.531712   

(1.680559) 

Household Income: 5,000-

7,499 

0.0019188   

(0.1030914) 

-5.350243***   

(2.184915) 

 -5.429982***    

(2.16954) 

Household Income: 7,500-

9,999 

-0.1115971   

(0.0848923) 

-.5207285   

(2.143449) 

 -0.4079491   

(2.143849) 

Household Income: 10,000-

12,499 

0.0104771   

(0.0810065) 

 0.3659675   

(1.909733) 

 0.2967317   

(1.904731) 

Household Income: 12,500-

14,499 

-0.2019325**   

(0.0839712) 

-1.812895   

(1.724765) 

 -1.419078   

(1.744355) 

Household Income: 15,000-

19,999 

-0.1553706**   

(0.0710805) 

-1.925617   

(1.514459) 

 -1.842049   

(1.514571) 
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Table 5: IV Model including regional and household covariates (continued) 

Dependent Variable (1) (2) (3) (4) 
 

Household Income: 20,000-

24,999 

0.0347873    

 (0.063827) 

1.758449  

(1.457118) 

 1.713743   

(1.454418) 

Household Income: 30,000-

34,999 

-0.0285614   

(0.0609875) 

0.2194364     

 (1.4059) 

 0.2093962    

(1.40545) 

Household Income: 35,000-

39,999 

 -0.0845233   

(0.0599839) 

0.9357828   

(1.394375) 

 1.044324    

(1.39271) 

Household Income: 40,000-

49,999 

-0.0874344   

(0.0550163) 

0.0650416   

(1.240957) 

 0.1271281    

(1.24012) 

Household Income: 50,000-

59,999 

-0.0647053   

(0.0538716) 

3.110277***   

(1.265712) 

 3.212052***   

(1.262496) 

Household Income: 60,000-

74,999 

-0.0870832*   

(0.0515985) 

0.581802   

 (1.207212) 

 0.6932227   

(1.199711) 

Household Income: 75,000-

99,999 

-0.0762725   

(0.0508927) 

1.696686  

 (1.183727) 

 1.821539    

(1.179545) 

Household Income: 

100,000-149,999 

-0.0918786*   

(0.0513549) 

2.010288*   

(1.198859) 

 2.082197*   

(1.190485) 

Household Income: 

150,000+ 

-0.1074434**   

(0.0529026) 

3.247325***   

(1.271349) 

 3.380499***   

(1.267456) 

Employed 0.0254466   

(0.0208456) 

-0.2164967   

(0.4878563) 

 -0.2882576   

(0.4846829) 

Rented Accommodation -0.0389353   

(0.0221116) 

-0.9803153*   

(0.5177754) 

 -1.017609**   

(0.5199767) 

Family Size -0.0125205*   

(0.0076965) 

0.0410411   

(0.1753814) 

 0.0266559   

(0.1752472) 

Couple -0.0021415   

(0.0224801) 

-0.0460479   

(0.5275857) 

 -0.1026325   

(0.5312425) 

Black -0.0291845   

(0.0293292) 

2.177894***   

(0.8150079) 

 2.330436***   

(0.800045) 

Asian Pacific -0.0277323   

(0.0381039) 

.7481719   

(0.9533149) 

 0.8311504   

(0.9643325) 

Race-Other (Non-white) -0.0013719     

 (0.10484) 

3.62314    

(2.752878) 

 3.648905   

(2.741086) 

Immigrant 0.0573365**   

(0.0282798) 

-0.1273651    

(0.705743) 

 -0.2474366   

(0.7381079) 

Motivation - Speed 0.0097247   

(0.0212685) 

0.8753539*    

(0.513949) 

 0.8418972   

(0.5128043) 

Motivation - Cost -0.0051066   

(0.0233172) 

-2.505786***   

(0.5377648) 

  -2.566596***    

(0.536779) 

Internet as a Bundle -0.0206643   

(0.0201827) 

6.29133***   

(0.4056494) 

 6.395934***   

(0.3972392) 

Log Population Density 

(MSA) 

0.783403***   

(0.0167996) 

0.1149591   

(0.9528366 ) 

1.046721    

(0.9526848) 

 

Unemployment Rate (MSA) -0.0349333***   

(0.0081616) 

-0.2320345   

(0.1585996) 

-0.3601086**   

(0.1606283) 

 

BA 2.3216***  

(0.1625861) 

4.408317    

(4.869665) 

9.772403**    

(4.81483) 

 

White 0.8098066***   

(0.0877873) 

-1.864821   

(2.497196) 

-0.6637972   

(2.500975) 
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Table 5: IV Model including regional and household covariates (continued) 

Dependent Variable (1) (2) (3) (4) 
 

Age over 60 -8.256205***   

(0.4895315) 

14.79181    

 (13.8952) 

16.54374   

 (14.0127) 

 

Constant 0.0117482  

(0.1696684) 

56.13415***    

(4.13588) 

43.24191***   

(3.870082) 

55.00002***   

(4.915162) 

N 13,879 13,879 13,879 13,915 

R-squared 0.2258 0.0308 0.0004 0.0294 

*=p>0.9    **p>0.95    ***p>0.99    

Notes: Column (1) shows results from the first stage of a 2SLS regression with a full model using an 

instrument, including covariates controlling for household and regional demographics. Column (2) 

shows the second stage results of a 2LS regression with a full model using an instrument, including 

covariates controlling for household and regional demographics. Column (3) is the second stage results 

of a 2SLS regression using an instrument while controlling for just regional demographics. Column (4) 

is the second stage results of a 2SLS regression using an instrument while controlling for just household 

demographics 

 

 

Table 5 shows the results from our OLS regressions using an IV to simulate the effect of 

providers on prices. The IV’s purpose is to control for endogeneity between the price variable and our 

provider measure of competition. As we hypothesized earlier in this paper, not only do we expect the 

level of market competition to drive price but price plays a role in driving firm behavior. We also noted 

the collinearity between our independent provider variable and the error term which contained variation 

linked to product quality (or speed). Previous research has found conclusively that greater competition 

drives faster and better connections.  

Column (1) shows results from the first stage of our 2SLS regression. These results have little 

bearing on our findings in column (2) which predict the effect of competition on prices. However, notably 

the effect of regional demographics are highly significant on the number of providers. This concurs with 

the results from Grubesic and Murray (2004). Also the effect of our IV is negative, counter to our 

hypothesis. However, this result can be discounted against a basic correlation test which found a +0.2 

correlation between providers and the number of TLIR jobs, and the existence of household demographic 

covariates that have little relevance on the model. Column (2) details the result of regressing prices on to 

competition using an instrument to simulate the effect of increasing the number of providers. The model 

returned an R-squared of 0.03 with 13,879 observations. Results concur with our previous findings in 

table 4; an increase in the number of providers is associated with a 30 cents decrease in the price of 
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internet. However this is tempered by the statistical insignificance of the coefficient. Overall the findings 

using an IV are less conclusive than using a conventional provider variable; the effect of household 

income is less significant on the price of internet (unless at the extreme ends of the income scale) and all 

regional demographic variates were returned insignificant. Households motivated by cost were likely to 

pay $2.51 less for internet (statistically significant to the 99% level). Households who consumed internet 

as part of a bundle were likely to pay $6.29 more for internet (statistically significant to the 99% level). 

These findings largely agree with table 4 results. The one anomaly remains the result showing a black 

household is associated with paying $2.18 more for internet. While this aligns with the theory that white 

suburban areas are associated with paying less, it is the first result showing a significant coefficient on 

individual household racial demographics.  

Column (3) and (4) show the second stage results of a 2SLS regression using the IV, whilst 

controlling for regional demographics and household demographics respectively. The most notable result 

is the observed change in the provider variable when you change controls from regional to household 

demographics. Column (3) shows an increase in the number of providers is associated with a $1.25 

decrease in the price of internet (although statistically insignificant). When controlling for household 

effects, a one unit increase in providers is associated with a 49 cent increase in the price (although 

statistically insignificant). The ability of the instrument to control for endogeneity and any upward bias 

arising from the error term seems dependent on controlling for regional characteristics. This is logical 

considering regional covariates are designed to control for variation in the cost of production, the 

suspected protagonist in causing upward bias on our competition variable.  

 Our final model shows the effect of competition on prices, with the provider variable recoded as a 

dummy variable. This allows for (i) a better understanding of how increasing providers effects price, 

specifically on the linearity of the relationship, and (ii) the ability to examine the existence of 

heteroscedasticity. Table 6 results show largely statistically insignificant results. However, they generally 

fit the narrative that increasing competition reduces the price for internet. Most notably, there is a 

significant price reduction when moving from one provider to two providers, from four providers to five, 
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and from seven providers to eight. This concurs with the findings from Chen and Savage (2011) who 

found that the effect of competition varied in markets with low levels of competition. Our findings show 

an increase in prices when moving from duopolistic markets to concentrated markets with just three or 

four providers. Chen and Savage (2011) found price increase when moving from a monopolistic to 

duopolistic structure.  

    Table 6: Full OLS model, controlling for heteroscedasticity 

Number of Providers Coefficients 

2 Providers -1.487498 

(2.118634) 

3 Providers 0.7490755    

(2.075411) 

4 Providers 0.6114691    

(2.038593) 

5 Providers -0.603234 

(2.051277) 

6 Providers -1.077972 

(2.083323) 

7 Providers -0.5079322    

(2.177411) 

8+ Providers -1.186892 

(7.005978) 

Constant 6.416147*    

(3.670456) 

Prob > Chi2 0.0000 

*=p>0.9    **p>0.95    ***p>0.99 

Notes: Table 6 shows the results of an OLS regression including a heckman 

lambda, covariates for regional and household demographics. The provider 

variable has been coded as a dummy variable. The constant variable denotes the 

price paid if the number of providers is equal to one. Full results including 

covariate coefficients can be found on table 7 in the appendix 

 

The magnitude of the residuals significantly decreases as you move up the competition scale. 

Graph 1 below shows that as you increase the number of providers, variation around the line of best fit 

decreases, providing evidence of heteroscedasticity. Heteroscedasticity in the findings further highlights 

the complex non-linear nature of relationship between competition and price in the internet service 

provision market.  
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Figure 1: Provider X Price 

 

 

To summarize, results show an increase in the number of providers at an MSA level is associated 

with a 21-30 cents decrease in the monthly price of fixed wireline high speed internet. Calculated against 

an average household bill of $48, this would translate into a 0.4-0.6% price change. Results were largely 

statistically (to a 90% level) and economically insignificant. However, findings generally remain 

supportive of our hypothesis that competition is negatively associated with prices. The findings also 

supported academic work of Wallsten and Mallahan (2010) who found a similar negative effect, and Chen 

and Savage (2011) who found an increase in prices resulting from an increase in competition at the low 

end of the market.  The use of an IV strengthened the findings that increasing competition decreases 

prices; however limitations in the data prevented us from reaching a more conclusive set of results. 
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Limitations 

There are ultimately limits to which the findings presented in this paper can be used for 

conclusive evidence of a causal effect between competition and price. I will systematically look at where 

limitations have presented themselves and how these could be remedied for future research.  

Primary problems exist within the data and the granularity of the sample. The price observation 

was self-reported increasing the risk of measurement error. Individual respondents to the survey may 

round up or down when estimating their monthly internet bill, they may conflate monthly with annual 

prices, and in some cases choose not to report the price on grounds of not knowing. Analyzing the data 

there was clusters of price observations around generic levels; $40, $50, $55, $60 and $70. To remedy 

this situation requires data collection methods that do not rely on self-reporting.  

The second problem that arose from within the Census Bureau data set was the lack of a speed 

variable or any comprehensive variable that indicated product quality. This was probably the biggest 

limitation presented in this research. Speed has been a well-documented determinant of internet price. The 

failure to account for speed resulted in a large amount of bias to exist within the error term. Our efforts to 

counteract this problem involved using an instrument variable. However, we cannot comprehensively say 

that competition drives price to such an extent without taking account of speed.  

Lastly, our competition measure was not granular enough. The complexity of the internet service 

provision industry has allowed for providers to service households with connections sporadically within 

small neighborhoods. Often one of two providers will monopolize the internet service market for an 

apartment building but not the entire neighborhood. Our analysis looks at only providers who service 

99% of households in an MSA, which risks failing to take account of smaller providers who have a 

smaller market share, or mid-large size providers who have small but significant areas of market 

dominance. A means to remedy this would be either through surveying households on the number of 

providers they have an option to use, or to require more comprehensive data from providers on where 

they offer service (as well as at what speeds and prices).  
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These limitations restrict our ability to make comprehensive causal inferences from our findings. 

However the results contribute to a growing body of literature indicating a significant relationship 

between competition and prices. Future research may focus on correcting the limitations presented above. 

A better and more granular measurement of competition might indicate an even more segmented market 

with concentrated packages of single providers with monopoly control and large pricing power. The 

logical next step will be to combine the work done by Grubesic and Murray (2004) and the work 

presented here to analyze the impact of competition on prices over a period of time taking into account 

changing nature of competition. From there analysis can focus on how competition and prices react to 

social, economic and policy events. As the internet policy field increases in significance, the established 

understanding that competition lowers prices will be a key foundation for future policy analysis. 
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Conclusion 

 

This paper sought to contribute to an inconclusive body of literature regarding the relationship 

between competition in the internet service market and the price paid for internet. Although our findings 

were largely statistically insignificant they showed a marginal reduction in prices as the number of 

providers providing internet connections increase at the metropolitan level. Notably our use of an 

instrument, to control for endogeneity between price and competition, corroborated these findings. 

Three conclusions can be made in answering the questions posed at the beginning of this paper, 

each with policy implications: (i) results show that more competition is associated with lower prices, (ii) 

the internet service provision market is not a natural monopoly where increasing providers is 

economically efficient, (iii) results are economically insignificant showing that concentrated markets with 

few providers do not have much higher prices – the extent to which the US internet market is 

uncompetitive remains therefore ambiguous.  

The findings above are increasingly important in an immature policy field. Broadband remains a 

novel technology with social and economic implications. The Obama administration has been the first to 

recognize the necessity of internet regulation and legislation as a means to achieve social policy 

outcomes. In 2015/16 alone the FCC has announced a major ruling restricting the ability of ISPs to 

throttle and prioritize internet content for customers (commonly referred to as ‘net neutrality’) and 

introduced plans to subsidize internet connections for low income households. Policy analysis into the 

effect of government intervention will rely on measuring consumer welfare through price and market 

efficiency through competition. The knowledge that these two metrics have an inverse relationship will be 

a foundation for future policy making.  
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Appendix 

 

Table 7: Full OLS model, controlling for heteroscedasticity (showing covariates). 

Dependent Variable Coefficients Standard 

Errors 

2 Providers  -1.487498 2.118634 

3 Providers 0.7490755 2.075411 

4 Providers 0.6114691 2.038593 

5 Providers -0.603234 2.051277 

6 Providers -1.077972 2.083323 

7 Providers -0.079322 2.177411 

8 Providers or more -1.186892 7.005978 

Household Income 2.340397*** 0.0723969 

Employed 5.742773*** 0.5047633 

Rented Accommodation 0.2446224 0.5328925 

Family Size 1.302888*** 0.1749736 

Couple 0.1331207 0.3897744 

Black 0.561978 0.55928 

Asian Pacific 0.6510545 0.51929 

Race-Other (Non-white) 1.540521 2.008026 

Immigrant -0.3658664 0.5401999 

Motivation - Speed 0.8792615** 0.3949629 

Motivation - Cost -1.924592*** 0.38997 

Internet as a Bundle -2.928287*** 0.3364316 

Log Population Density 

(MSA) 

0.4090974 0.3168575 

Unemployment Rate (MSA) -0.3011659** 0.1211391 

BA 0.2368449 2.878649 

White -2.635229* 1.480705 

Age over 60 6.789201 5.578663 

Constant 6.416147* 3.670456 

N = 25,372        

Prob>chi2=0.0000 

*=p>0.9    **p>0.95    

***p>0.99 

  

Notes: Table 7 shows the full results for the OLS model regressing 

price on competition. The provider variable is coded as a dummy. 

The model includes a heckman lambda. 
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 Table 8: Restricted OLS results without covariates (from Table 3) 

Dependent Variable Coefficients Standard 

Errors 

Number of Providers 0.1336449 0.1701754 

Constant 48.49468*** 0.7861753 

N = 16,702        

Prob>F=0.4323 

*=p>0.9    **p>0.95    

***p>0.99 

  

Notes: Table 8 shows the results from a restricted OLS regression 

of prices onto competition, whilst not controlling for any 

household or regional demographics or including a heckman 

lambda 

 

 

 

 Table 9: First and Second Stage 2SLS without covariates (from Table 3) 

Dependent Variable First Stage  Second Stage 

Number of Providers  1.838706** 

(0.9510378) 

Log- Telecom Jobs 0.1777097*** 

(0.0071377) 

 

Constant 3.360684*** 

(0537313) 

40.99087*** 

(4.325205) 

N = 16,702        

Prob>F=0.4323 

*=p>0.9    **p>0.95    

***p>0.99 

  

Notes: Table 9 shows the results from our 2SLS regression of 

competition on price, using Log- telecom jobs as an instrument for 

number of providers, without controlling for household and 

regional demographics. 
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Figure 2: FCC data showing Providers of Residential Fixed Connections by Census tract Level 

(2013) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-

State_Link/IAD/ias1213_maps.pdf  

 

Figure 3: BLS data showing regional variation in the number of jobs defined as 

telecommunications line installers and repairers (2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: http://www.bls.gov/oes/current/oes499052.htm#(9)  

https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/ias1213_maps.pdf
https://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/ias1213_maps.pdf
http://www.bls.gov/oes/current/oes499052.htm#(9)
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Table 10: MSA level data from the National Broadband Map 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

Akron, OH Metro Area 4 23.00% 86.10% 25.50% 

Albany, GA Metro Area 2 17.60% 42.60% 17.00% 

Albany Schenectady Troy, NY Metro 

Area 

2 24.10% 87.20% 29.40% 

Albuquerque, NM Metro Area 1 20.90% 57.80% 25.90% 

Allentown Bethlehem Easton, PA NJ 

Metro Area 

3 24.50% 83.40% 22.40% 

Altoona, PA Metro Area 2 24.70% 98.60% 13.90% 

Amarillo, TX Metro Area 4 18.90% 73.10% 21.40% 

Anchorage, AK Metro Area 0 18.00% 76.60% 25.30% 

Anderson, IN Metro Area 5 22.90% 90.60% 15.00% 

Anderson, SC Metro Area 3 22.40% 83.20% 17.60% 

Ann Arbor, MI Metro Area 3 20.90% 78.40% 17.40% 

Anniston Oxford, AL Metro Area 2 21.20% 77.80% 16.30% 

Appleton, WI Metro Area 6 20.20% 94.50% 23.60% 

Asheville, NC Metro Area 0 28.00% 90.00% 23.00% 

Athens Clarke County, GA Metro Area 2 18.60% 72.00% 37.70% 

Atlanta Sandy Springs Marietta, GA 

Metro Area 

2 18.00% 53.00% 30.70% 

Atlantic City Hammonton, NJ Metro 

Area 

3 22.60% 64.80% 18.70% 

Augusta Richmond County, GA SC 

Metro Area 

2 20.00% 59.50% 21.60% 

Austin Round Rock San Marcos, TX 

Metro Area 

5 17.50% 65.10% 36.30% 

Bakersfield Delano, CA Metro Area 0 14.90% 50.30% 14.10% 

Baltimore Towson, MD Metro Area 3 22.10% 62.30% 30.30% 

Baton Rouge, LA Metro Area 2 17.50% 59.80% 23.20% 

Beaumont Port Arthur, TX Metro Area 2 19.50% 64.00% 15.20% 

Bellingham, WA Metro Area 1 22.10% 88.10% 19.10% 

Bend, OR Metro Area 5 26.30% 93.10% 24.60% 

Billings, MT Metro Area 1 23.90% 94.30% 26.30% 

Binghamton, NY Metro Area 2 24.80% 92.80% 23.10% 

Birmingham Hoover, AL Metro Area 2 20.50% 67.60% 24.60% 

Bloomington, IN Metro Area 2 21.60% 93.50% 34.00% 

Bloomington Normal, IL Metro Area 5 18.20% 85.70% 40.30% 

Boise City Nampa, ID Metro Area 0 19.10% 87.40% 25.00% 

Boulder, CO Metro Area 1 20.90% 85.90% 52.20% 

Bowling Green, KY Metro Area 2 19.00% 87.80% 24.80% 

Bremerton Silverdale, WA Metro Area 3 23.20% 87.70% 26.80% 

Brownsville Harlingen, TX Metro Area 4 15.70% 50.40% 14.20% 

Buffalo Niagara Falls, NY Metro Area 2 24.60% 83.70% 24.10% 

Canton Massillon, OH Metro Area 2 24.50% 93.50% 18.20% 

Cape Coral Fort Myers, FL Metro Area 4 34.90% 78.30% 20.60% 

Cedar Rapids, IA Metro Area 4 22.00% 94.30% 26.20% 

Champaign Urbana, IL Metro Area 5 18.70% 78.60% 39.30% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Charleston, WV Metro Area 0 24.10% 95.30% 18.00% 

Charleston North Charleston 

Summerville, SC Metro Area 

2 21.30% 67.50% 25.60% 

Charlotte Gastonia Rock Hill, NC SC 

Metro Area 

2 19.10% 64.30% 29.70% 

Chattanooga, TN GA Metro Area 2    

Chicago Joliet Naperville, IL IN WI 

Metro Area 

5 19.50% 62.10% 29.50% 

Chico, CA Metro Area 0 24.30% 82.60% 22.70% 

Cincinnati Middletown, OH KY IN 

Metro Area 

2 20.40% 84.60% 25.70% 

Clarksville, TN KY Metro Area 1 15.40% 75.00% 17.50% 

Cleveland Elyria Mentor, OH Metro 

Area 

3 23.30% 75.40% 24.50% 

Coeur D'Alene, ID Metro Area 1 23.20% 96.90% 18.40% 

Colorado Springs, CO Metro Area 3 19.00% 81.20% 31.90% 

Columbia, MO Metro Area 3 17.70% 86.80% 42.10% 

Columbia, SC Metro Area 2 21.67% 60.90% 26.60% 

Columbus, GA AL Metro Area 2 18.80% 52.70% 19.30% 

Columbus, OH Metro Area 3 819.40

% 

879.70% 829.90% 

Corpus Christi, TX Metro Area 3 18.60% 59.50% 18.70% 

Dallas Fort Worth Arlington, TX Metro 

Area 

5 16.60% 59.40% 29.40% 

Davenport Moline Rock Island, IA IL 

Metro Area 

5 23.10% 86.60% 21.10% 

Dayton, OH Metro Area 4 22.90% 83.60% 24.30% 

Decatur, AL Metro Area 2 20.70% 81.90% 17.10% 

Decatur, IL Metro Area 5 23.70% 82.00% 17.20% 

Deltona Daytona Beach Ormond Beach, 

FL Metro Area 

4 31.70% 81.20% 18.00% 

Denver Aurora Broomfield, CO Metro 

Area 

2 20.80% 74.50% 33.50% 

Des Moines West Des Moines, IA Metro 

Area 

3 20.20% 88.30% 30.30% 

Detroit Warren Livonia, MI Metro Area 4 21.50% 72.80% 24.30% 

Duluth, MN WI Metro Area 1 25.20% 96.60% 21.20% 

Durham Chapel Hill, NC Metro Area 2 20.90% 59.20% 41.90% 

Eau Claire, WI Metro Area 2 24.40% 96.70% 22.40% 

El Centro, CA Metro Area 1 15.80% 40.30% 12.60% 

El Paso, TX Metro Area 4 14.80% 49.80% 16.30% 

Erie, PA Metro Area 2 23.00% 90.20% 21.20% 

Eugene Springfield, OR Metro Area 1 25.20% 91.30% 26.00% 

Evansville, IN KY Metro Area 3 22.60% 93.00% 18.80% 

Fargo, ND MN Metro Area 2 19.90% 94.90% 30.60% 

Farmington, NM Metro Area 0 15.90% 50.70% 13.70% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Fayetteville, NC Metro Area 3 14.80% 50.50% 18.50% 

Fayetteville Springdale Rogers, AR MO 

Metro Area 

2 20.00% 80.80% 21.20% 

Flint, MI Metro Area 5 19.60% 90.30% 25.40% 

Florence Muscle Shoals, AL Metro Area 1 24.00% 87.80% 17.50% 

Fort Collins Loveland, CO Metro Area 0 21.50% 90.50% 40.20% 

Fort Smith, AR OK Metro Area 2 20.60% 83.30% 13.00% 

Fort Wayne, IN Metro Area 4 19.70% 84.00% 22.90% 

Fresno, CA Metro Area 1 15.40% 46.00% 18.00% 

Gainesville, FL Metro Area 3 19.80% 70.80% 39.00% 

Grand Rapids Wyoming, MI Metro Area 3 22.40% 96.70% 14.40% 

Greeley, CO Metro Area 3 19.20% 76.30% 22.40% 

Green Bay, WI Metro Area 2 20.50% 90.10% 20.80% 

Greensboro High Point, NC Metro Area 2 22.10% 64.40% 24.40% 

Greenville, NC Metro Area 2 19.80% 58.40% 27.10% 

Greenville Mauldin Easley, SC Metro 

Area 

2 21.60% 76.60% 25.60% 

Gulfport Biloxi, MS Metro Area 3 19.00% 75.30% 16.70% 

Hagerstown Martinsburg, MD WV 

Metro Area 

2 23.40% 89.00% 15.10% 

Harrisburg Carlisle, PA Metro Area 3 24.10% 84.90% 25.00% 

Harrisonburg, VA Metro Area 0 20.90% 87.20% 23.30% 

Hickory Lenoir Morganton, NC Metro 

Area 

1 23.30% 86.90% 13.60% 

Hinesville Fort Stewart, GA Metro Area 2 10.60% 49.40% 12.00% 

Holland Grand Haven, MI Metro Area 4 19.20% 84.20% 23.30% 

Honolulu, HI Metro Area 5 24.00% 25.20% 26.30% 

Houma Bayou Cane Thibodaux, LA 

Metro Area 

5 18.60% 77.00% 13.00% 

Houston Sugar Land Baytown, TX 

Metro Area 

4 16.50% 51.30% 26.80% 

Huntington Ashland, WV KY OH Metro 

Area 

1 23.80% 97.40% 14.90% 

Huntsville, AL Metro Area 2 21.20% 72.40% 31.30% 

Indianapolis Carmel, IN Metro Area 2 19.20% 77.90% 28.50% 

Iowa City, IA Metro Area 4 20.00% 88.40% 43.80% 

Jackson, MI Metro Area 3 21.40% 86.10% 16.30% 

Jackson, MS Metro Area 3 17.70% 49.00% 26.80% 

Jacksonville, FL Metro Area 3 21.30% 70.00% 22.70% 

Jacksonville, NC Metro Area 2 14.00% 74.90% 14.10% 

Janesville, WI Metro Area 5 21.80% 89.20% 17.20% 

Johnson City, TN Metro Area 1 24.80% 95.90% 19.60% 

Johnstown, PA Metro Area 2 27.60% 96.10% 14.20% 

Joplin, MO Metro Area 4 20.20% 93.20% 16.60% 

Kalamazoo Portage, MI Metro Area 3 21.00% 83.70% 23.60% 

Kankakee Bradley, IL Metro Area 5 20.10% 79.10% 16.00% 

Kansas City, MO KS Metro Area 2 19.90% 80.10% 30.00% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Killeen Temple Fort Hood, TX Metro 

Area 

4 14.70% 61.50% 18.10% 

Kingsport Bristol Bristol, TN VA Metro 

Area 

0 26.70% 97.90% 15.60% 

Kingston, NY Metro Area 1 26.20% 87.70% 25.20% 

Knoxville, TN Metro Area 1 24.40% 90.30% 25.00% 

La Crosse, WI MN Metro Area 1 21.90% 96.20% 24.90% 

Lafayette, LA Metro Area 4 18.00% 70.20% 22.10% 

Lake Charles, LA Metro Area 3 18.70% 74.00% 17.10% 

Lakeland Winter Haven, FL Metro Area 2 26.00% 70.20% 4.70% 

Lancaster, PA Metro Area 4 22.00% 88.80% 20.30% 

Lansing East Lansing, MI Metro Area 4 20.00% 77.30% 50.10% 

Laredo, TX Metro Area 3 11.50% 49.10% 16.10% 

Las Cruces, NM Metro Area 3 17.90% 54.10% 21.00% 

Las Vegas Paradise, NV Metro Area 3 21.80% 55.70% 19.60% 

Lawrence, KS Metro Area 4 18.90% 89.30% 44.60% 

Lawton, OK Metro Area 4 15.20% 70.00% 20.00% 

Lexington Fayette, KY Metro Area 4 23.80% 97.40% 14.90% 

Lincoln, NE Metro Area 6 19.90% 90.40% 32.90% 

Little Rock North Little Rock Conway, 

AR Metro Area 

3 20.10% 7301.00

% 

24.50% 

Longview, TX Metro Area 3 20.20% 71.60% 16.30% 

Los Angeles Long Beach Santa Ana, CA 

Metro Area 

3 18.90% 44.80% 26.20% 

Louisville Jefferson County, KY IN 

Metro Area 

3 19.60% 82.30% 30.60% 

Lubbock, TX Metro Area 5 16.60% 68.40% 23.80% 

Lynchburg, VA Metro Area 1 25.00% 81.30% 19.60% 

Macon, GA Metro Area 2 19.60% 53.00% 19.70% 

Madera Chowchilla, CA Metro Area 1 18.10% 51.30% 12.50% 

Madison, WI Metro Area 2 21.40% 87.90% 38.10% 

McAllen Edinburg Mission, TX Metro 

Area 

4 13.30% 49.50% 13.90% 

Medford, OR Metro Area 0 27.00% 89.00% 21.00% 

Memphis, TN MS AR Metro Area 3    

Merced, CA Metro Area 3 14.20% 6.00% 12.40% 

Miami Fort Lauderdale Pompano Beach, 

FL Metro Area 

4 25.70% 53.50% 23.80% 

Michigan City La Porte, IN Metro Area 4 22.50% 85.20% 14.50% 

Midland, TX Metro Area 5 17.80% 65.60% 24.60% 

Milwaukee Waukesha West Allis, WI 

Metro Area 

5 21.10% 73.30% 26.40% 

Minneapolis St. Paul Bloomington, MN 

WI Metro Area 

3 19.70% 83.20% 32.60% 

Mobile, AL Metro Area 2 18.90% 61.40% 18.80% 

Modesto, CA Metro Area 2 16.30% 57.00% 13.40% 

Monroe, LA Metro Area 2 18.40% 62.50% 21.00% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Monroe, MI Metro Area 4 20.30% 84.90% 30.00% 

Montgomery, AL Metro Area 2 19.10% 52.40% 26.10% 

Muskegon Norton Shores, MI Metro 

Area 

4 20.60% 82.70% 13.80% 

Myrtle Beach North Myrtle Beach 

Conway, SC Metro Area 

3 26.90% 82.00% 18.30% 

Napa, CA Metro Area 4 23.00% 62.60% 23.90% 

Naples Marco Island, FL Metro Area 4 35.70% 75.50% 25.80% 

Nashville Davidson Murfreesboro 

Franklin, TN Metro Area 

2 19.50% 77.60% 26.40% 

New Orleans Metairie Kenner, LA Metro 

Area 

3 19.80% 58.10% 24.60% 

New York Northern New Jersey Long 

Island, NY NJ PA Metro Area 

3 22.20% 55.50% 29.90% 

Niles Benton Harbor, MI Metro Area 3 21.40% 91.20% 16.60% 

Ocala, FL Metro Area 3 35.70% 80.80% 13.50% 

Ocean City, NJ Metro Area 3 30.40% 91.30% 20.60% 

Ogden Clearfield, UT Metro Area 1 14.50% 87.80% 24.80% 

Oklahoma City, OK Metro Area 4 19.30% 75.50% 25.40% 

Olympia, WA Metro Area 2 23.30% 86.50% 29.50% 

Omaha Council Bluffs, NE IA Metro 

Area 

3 19.70% 83.70% 29.70% 

Orlando Kissimmee Sanford, FL Metro 

Area 

4 22.60% 62.40% 25.00% 

Oshkosh Neenah, WI Metro Area 6 22.50% 94.30% 23.50% 

Oxnard Thousand Oaks Ventura, CA 

Metro Area 

2 20.00% 59.80% 26.30% 

Palm Bay Melbourne Titusville, FL 

Metro Area 

4 31.10% 83.30% 23.30% 

Panama City Lynn Haven Panama City 

Beach, FL Metro Area 

3 24.20% 85.60% 17.60% 

Pensacola Ferry Pass Brent, FL Metro 

Area 

2 21.80% 78.00% 21.20% 

Peoria, IL Metro Area 5 22.70% 87.40% 21.90% 

Philadelphia Camden Wilmington, PA 

NJ DE MD Metro Area 

3 21.90% 68.70% 28.20% 

Phoenix Mesa Glendale, AZ Metro Area 2 21.90% 67.30% 23.60% 

Pittsburgh, PA Metro Area 2 26.80% 90.70% 25.00% 

Portland Vancouver Hillsboro, OR WA 

Metro Area 

2 21.00% 82.50% 28.50% 

Poughkeepsie Newburgh Middletown, 

NY Metro Area 

3 21.20% 76.30% 25.00% 

Prescott, AZ Metro Area 3 35.10% 87.40% 19.80% 

Provo Orem, UT Metro Area 1 11.20% 88.80% 31.20% 

Pueblo, CO Metro Area 3 21.20% 68.40% 18.80% 

Punta Gorda, FL Metro Area 4 49.60% 92.00% 17.30% 

Racine, WI Metro Area 5 21.90% 79.70% 20.50% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Raleigh Cary, NC Metro Area 3 20.00% 67.20% 38.00% 

Reading, PA Metro Area 3 22.60% 81.60% 19.40% 

Reno Sparks, NV Metro Area 1 21.50% 74.40% 24.10% 

Richmond, VA Metro Area 2 21.40% 63.40% 29.20% 

Riverside San Bernardino Ontario, CA 

Metro Area 

1 17.40% 48.80% 17.20% 

Roanoke, VA Metro Area 0 25.80% 84.50% 21.40% 

Rochester, NY Metro Area 2 22.80% 82.70% 28.40% 

Rockford, IL Metro Area 6 20.80% 78.60% 19.30% 

Sacramento Arden Arcade Roseville, CA 

Metro Area 

2 20.70% 63.00% 27.30% 

Saginaw Saginaw Township North, MI 

Metro Area 

6 22.10% 77.00% 16.80% 

St. Cloud, MN Metro Area 4 20.20% 94.80% 22.40% 

St. Louis, MO IL Metro Area 2 21.80% 78.80% 25.00% 

Salem, OR Metro Area 2 20.50% 76.40% 20.60% 

Salinas, CA Metro Area 0 18.00% 46.20% 19.60% 

Salisbury, MD Metro Area 1 22.50% 68.10% 20.70% 

Salt Lake City, UT Metro Area 1 14.70% 79.70% 26.10% 

San Antonio New Braunfels, TX Metro 

Area 

2 18.70% 56.80% 23.70% 

San Diego Carlsbad San Marcos, CA 

Metro Area 

1 20.00% 58.10% 29.40% 

San Francisco Oakland Fremont, CA 

Metro Area 

3 22.60% 49.80% 38.20% 

San Jose Sunnyvale Santa Clara, CA 

Metro Area 

2 19.70% 42.50% 40.00% 

San Luis Obispo Paso Robles, CA Metro 

Area 

1 26.50% 78.80% 26.90% 

Santa Barbara Santa Maria Goleta, CA 

Metro Area 

0 20.10% 59.50% 25.70% 

Santa Cruz Watsonville, CA Metro Area 2 21.20% 68.20% 34.20% 

Santa Fe, NM Metro Area 3 28.00% 61.60% 33.80% 

Santa Rosa Petaluma, CA Metro Area 1 24.50% 72.40% 26.80% 

Sarasota Bradenton Venice - - - - 

Savannah, GA Metro Area 2 21.30% 60.70% 22.20% 

Scranton Wilkes Barre, PA Metro Area 3 25.90% 92.30% 17.90% 

Seattle Tacoma Bellevue, WA Metro 

Area 

2 20.90% 74.00% 32.10% 

Shreveport Bossier City, LA Metro Area 2 20.10% 58.00% 20.20% 

Sioux City, IA NE SD Metro Area 2 17.20% 81.90% 20.10% 

South Bend Mishawaka, IN MI Metro 

Area 

3 21.00% 83.70% 23.60% 

Spartanburg, SC Metro Area 3 21.30% 73.80% 18.80% 

Spokane, WA Metro Area 3 21.80% 94.40% 25.90% 

Springfield, IL Metro Area 4 22.20% 87.90% 29.10% 

Springfield, MO Metro Area 2 22.00% 96.60% 21.80% 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Springfield, OH Metro Area 4 23.50% 90.30% 14.90% 

Stockton, CA Metro Area 3 16.40% 44.50% 15.90% 

Syracuse, NY Metro Area 2 22.10% 88.10% 25.80% 

Tallahassee, FL Metro Area 2 19.60% 61.30% 33.80% 

Tampa St. Petersburg Clearwater, FL 

Metro Area 

4 28.00% 74.60% 22.10% 

Toledo, OH Metro Area 4 21.30% 82.10% 22.20% 

Topeka, KS Metro Area 2 22.20% 86.50% 24.50% 

Trenton Ewing, NJ Metro Area 4 22.60% 59.30% 36.30% 

Tucson, AZ Metro Area 1 24.50% 66.20% 25.20% 

Tulsa, OK Metro Area 3 20.30% 77.00% 22.90% 

Tuscaloosa, AL Metro Area 2 19.90% 63.30% 23.10% 

Utica Rome, NY Metro Area 1 25.20% 90.60% 18.00% 

Valdosta, GA Metro Area 2 17.70% 60.10% 18.10% 

Vallejo Fairfield, CA Metro Area 3 19.30% 49.10% 21.70% 

Vero Beach - - - - 

Victoria, TX Metro Area 3 19.00% 64.80% 15.90% 

Vineland Millville Bridgeton, NJ Metro 

Area 

3 19.80% 57.90% 11.50% 

Virginia Beach Norfolk Newport News, 

VA NC Metro Area 

2 19.60% 61.00% 24.10% 

Visalia Porterville, CA Metro Area 0 13.30% 46.80% 12.50% 

Waco, TX Metro Area 6 17.80% 66.60% 21.40% 

Warner Robins, GA Metro Area 3 18.20% 64.10% 21.90% 

Washington Arlington Alexandria, DC 

VA MD WV Metro Area 

2 20.60% 53.00% 41.60% 

Waterloo Cedar Falls, IA Metro Area 4 23.40% 90.50% 24.20% 

Wausau, WI Metro Area 2 22.00% 94.00% 18.40% 

Wheeling, WV OH Metro Area 1 26.30% 97.20% 15.10% 

Wichita, KS Metro Area 3 19.10% 80.20% 25.10% 

Winston Salem, NC Metro Area 2 22.80% 69.00% 25.10% 

Yakima, WA Metro Area 0 15.80% 55.10% 14.80% 

York Hanover, PA Metro Area 4 23.60% 89.70% 18.80% 

Youngstown Warren Boardman, OH PA 

Metro Area 

3 25.80% 88.30% 17.00% 

Bangor, ME Metro Area 0 24.40% 98.30% 21.10% 

Barnstable Town, MA Metro Area 3 36.50% 97.60% 32.80% 

Boston Cambridge Quincy, MA NH 

Metro Area 

4 22.60% 79.90% 36.80% 

Bridgeport Stamford Norwalk, CT Metro 

Area 

3 23.30% 72.40% 39.00% 

Burlington South Burlington, VT Metro 

Area 

2 22.10% 96.30% 36.20% 

Danbury - - - - 

Hartford West Hartford East Hartford, 

CT Metro Area 

3 24.50% 76.00% 31.20% 

Leominster-Fitchburg-Gardner - - - - 
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Table 10: MSA level data from the National Broadband Map (continued) 

Metropolitan Statistical Area Number 

of ISPs 

Demographics 

 Age 65+ Race  

% White 

Education 

 

Manchester Nashua, NH Metro Area 3 21.80% 91.70% 30.30% 

New Bedford - 23.10% 72.30% 27.40% 

New Haven, CT Metro Area 4    

Norwich New London, CT Metro Area 3 24.50% 84.10% 26.10% 

Portland South Portland Biddeford, ME 

Metro Area 

1 25.40% 97.30% 28.50% 

Providence New Bedford Fall River, RI 

MA Metro Area 

4 23.30% 85.50% 23.90% 

Rochester Dover - - - - 

Springfield, MA Metro Area 1 22.90% 80.00% 25.50% 

Waterbury - - - - 

Worcester, MA Metro Area 2 21.70% 85.90% 27.50% 
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