
ARTICLE IN PRESS 

JID: IEPOL [m5G; April 28, 2017;10:16 ] 

Information Economics and Policy 0 0 0 (2017) 1–8 

Contents lists available at ScienceDirect 

Information Economics and Policy 

journal homepage: www.elsevier.com/locate/iep 

The economics of universal service: An analysis of entry subsidies for 

high speed broadband 

Andre Boik 

1 , ∗

Department of Economics, University of California, One Shields Avenue, Davis CA, 95616, USA 

a r t i c l e i n f o 

Article history: 

Received 3 February 2016 

Revised 17 January 2017 

Accepted 21 April 2017 

Available online xxx 

JEL Classification: 

L96 

L97 

L51 

H71 

Keywords: 

Universal service 

Entry subsidies 

Broadband 

Telecommunications 

a b s t r a c t 

Universal service is a policy objective that all individuals or households have access to some service. 

Subsidy policies to accomplish universal service may arise when private provision is non-universal. In 

the context of rural high speed wired broadband subsidies, this paper examines novel household-level 

cable and satellite broadband subscription data from North Carolina to examine household adoption and 

substitution patterns across broadband types to evaluate how many currently unserved regions warrant 

an entry subsidy. This paper has three main findings: (i) fewer than 43% of households adopt high speed 

broadband in areas currently served by a single broadband provider, (ii) there exists evidence of a sig- 

nificant elasticity of substitution between high speed wired broadband and the lower speed options of 

satellite broadband and DSL, and (iii) a generous upper bound on the number of regions that warrant an 

entry subsidy is 64%. These results suggest a policy of universal high speed wired broadband service in 

North Carolina would be unlikely to achieve universal adoption, would connect many households already 

with internet access and who would not substitute, and in many regions would be prohibitively costly 

even assuming very generous estimates of the consumer surplus generated. From the perspective of so- 

cial welfare, to justify connecting the 5% least dense areas of North Carolina would require each adopting 

household value high speed wired broadband access at more than $1519 per month. 

© 2017 Elsevier B.V. All rights reserved. 

1. Introduction 

Universal service policies arise from an equilibrium in which 

private firms choose not to serve all consumers. In the context 

of goods delivered through wired infrastructure to the household, 

firms choose not to extend their wired network to all geographic 

areas. In this equilibrium, the two primary theoretical justifications 

for government provided subsidies are the existence of (positive) 

network externalities, or that private infrastructure costs lie in a 

region where they exceed variable profits but not variable profits 

plus consumer surplus ( Goolsbee, 2002 ). In the case of the former, 

the prescribed policy is a per unit subsidy up to the marginal pos- 

itive externality created by an additional user, and in the case of 
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the latter, an entry subsidy up to the amount of consumer surplus 

not extracted by the private provider. This paper is entirely focused 

on an evaluation of the latter case of entry subsidies. 

In 2011, the Federal Communications Commission established 

the Connect America Fund, an entry subsidy scheme to support 

the development of rural high speed broadband with an annual 

budget of $4.5 billion. To evaluate such entry subsidy schemes in 

the simplest setting requires estimates of consumer surplus and 

the cost of expanding the existing infrastructure. 2 While univer- 

sal access is a prerequisite for universal service, universal adoption 

is also required to meet the intended objective. This paper doc- 

uments significant variance in adoption across regions, the differ- 

ent choices of download speeds across households conditional on 

adoption, and relates these decisions to the cost and quality of al- 

ternative technologies available to them. To do so, I exploit novel 

data regarding household-level adoption decisions collected from 

the fourth largest cable provider in the United States as well as 

data provided to me by the largest satellite broadband provider 

in the United States. To my knowledge, this is the first paper to 

2 More complicated settings would involve predicting the arrival of new and su- 

perior technologies, how to allocate those subsidies across firms, circumstances un- 

der which subsidies would cease, etc. 
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document household-level adoption of satellite broadband and its 

determinants; this form of broadband delivery has often been ig- 

nored in previous empirical research and in public policy discus- 

sions despite serving well over one million U.S. households. 

I present three sets of results: (i) the facts of household-level 

adoption in regions that exhibit the market structure that would 

prevail in currently unserved regions after subsidized entry of a 

wired broadband provider, (ii) evidence of low willingness to pay 

for high speed broadband among an economically significant num- 

ber of households that currently accept slower broadband (DSL and 

satellite), and (iii) estimates of an upper bound on the number 

of regions qualifying for a welfare improving entry subsidy. The 

main implication of these findings is that a blanket rollout of wired 

broadband funded by untargeted entry subsidies will lead to sig- 

nificant variance in adoption across regions and therefore variance 

in the universal service objective being met. In particular, if the 

universal service objective is to maximize the number of newly 

adopting households, then these findings suggest a need to bet- 

ter understand the determinants of household broadband adoption 

among competing alternative technologies such as satellite broad- 

band and DSL and to target subsidies appropriately. 

In my empirical setting of North Carolina, I am able to charac- 

terize broadband adoption decisions (not including DSL, wireless, 

other) for many regions at the household level. The regions cur- 

rently served by a single high speed wired broadband provider 

are most of interest because they have the market structure that 

would prevail in currently unserved regions if subsidized entry of 

a wired broadband provider were to take place. The high speed 

wired broadband provider of interest is Charter Communications, 

as of 2015 the fourth largest cable provider in the United States. 

In North Carolina’s regions where Charter is a monopolist of high 

speed wired broadband, fewer than 43% of households adopt. The 

remaining households choose either satellite broadband ( ≈2.5%), 

DSL, wireless, or no access at all. 

At the time of writing, Charter Communications does not vary 

its broadband prices across regions in North Carolina nor do most 

of its rivals. In the absence of price variation, it is difficult to iden- 

tify the curvature of demand to estimate consumer surplus or the 

elasticity of substitution towards slower speed technologies. In- 

stead, I identify one measure of effective price variation at the 

household level (whether the dwelling is a manufactured/modular 

home) and one measure of the quality of a slower form of broad- 

band access (distance to the nearest DSL distribution facility). Man- 

ufactured/modular homes are frequently built without pre-wiring 

for cable or telephone lines: households dwelling in such homes 

face an additional one-time cost of adopting wired internet ac- 

cess in the range of a few hundred dollars. I find that house- 

holds dwelling in manufactured/modular homes, conditional on 

the value of the home, are 9% less likely to adopt wired broad- 

band despite the amortized monthly cost of connection being quite 

low. This result cannot be explained by these households hav- 

ing lower disposable income to spend on internet access because 

such households are 20–67% more likely to adopt satellite broad- 

band compared to households in non-manufactured homes, even 

in regions where there is no wired broadband provider. Secondly, 

households located within 5 km of a DSL distribution facility (the 

effective radius of the range of DSL broadband) are 17–49% less 

likely to adopt cable and at least 67% less likely to adopt satellite 

broadband. 3 Further, households within this radius are less likely 

to adopt either cable or satellite broadband the closer they are lo- 

cated to the DSL distribution facility. This evidence indicates that a 

non-negligible number of households are willing to substitute be- 

3 See Prieger and Hu (2008) for an extensive empirical analysis featuring the ef- 

fective range of DSL. 

tween cable broadband and DSL and therefore suggests these in- 

ternet providers compete in the same market. While it is natural 

to expect satellite adoption to decline with proximity to a DSL dis- 

tribution facility since such facilities are usually located in cities 

(where demand for satellite technology is lower), it is difficult to 

provide an alternative hypothesis for why cable adoption also de- 

clines in proximity to DSL facilities. 

While Nevo et al. (2016) studies the intensive margin of high 

speed broadband usage, I examine the extensive margin of adop- 

tion since evaluating entry subsidies requires estimates of how 

many households will actually adopt high speed broadband to be- 

gin with. Nevo et al. (2016) provide a number of estimates of con- 

sumer surplus conditional on adoption of fiber-to-the-home broad- 

band that delivers download speeds of 1GB/s and at various prices. 

Using the most generous of these monthly consumer surplus esti- 

mates, $279 for 1GB/s at a price of zero, I find that at most 64% of 

unserved census block regions in North Carolina warrant an entry 

subsidy to provide broadband quality comparable to urban areas. 

The estimate of 64% is a firm upper bound: the consumer surplus 

figure used is based on a much higher quality of broadband and a 

much lower price than what currently exists in most urban areas. 

The fraction of census block regions qualifying for an entry subsidy 

would have to be adjusted downward by a more accurate estimate 

of the prevailing consumer surplus in urban areas. 

2. Existing literature 

Broadly speaking, this paper contributes to the vast literature 

on public goods and the associated private under provision of such 

goods. For standard public goods such as roads and bridges, the 

government often contracts out to the private sector and compen- 

sates them fully for provision of the good. Here, the concept is sim- 

ilar except the entry subsidy only partially contributes to the rev- 

enue of the broadband provider: upon completion of the project, 

the provider will receive ongoing private revenues from subscrib- 

ing households. 

This paper more directly contributes to the empirical literature 

examining the economics of universal service and related subsi- 

dies. This literature evaluates whether universal service policies 

are warranted (eg. Downes and Greenstein, 2007 ), how to define 

service in terms of its quality or available price (eg. Downes and 

Greenstein, 2002 ), and whether universal service policies imple- 

mented were effective in causing universal access and adoption 

and how to adapt such policies in response to new entrants and 

technologies (eg. Rosston and Wimmer, 20 0 0 ). In the context of 

broadband entry subsidies, I find that entry subsidies are not war- 

ranted for at least one third of the unserved regions of North 

Carolina, that a meaningful number of households substitute be- 

tween broadband and slower technologies such as DSL and satellite 

broadband, and that while universal access is feasible, it is unlikely 

to lead to universal adoption. 

This paper also contributes to the literature examining the 

broadband market itself. Work in this area seeks to identify the de- 

terminants of broadband adoption (eg. Goldfarb and Prince, 2008; 

Forman et al., 20 05a; 20 05b; Rosston et al., 2010 ), and the ef- 

fect of broadband market structure on quality and price of ser- 

vice which has implications for market definition (eg. Molnar and 

Savage, 2015 ). Relatedly, it documents and seeks to explain het- 

erogeneity in willingness to pay for speed (eg. Varian, 2002; Sav- 

age and Waldman, 2008 ). In the context of the broadband market 

itself, I confirm the existence of substantial heterogeneity across 

households in terms of their willingness to adopt different broad- 

band technologies and also in terms of their willingness to pay 

for faster speeds. Relatedly, I find that wired broadband, DSL, and 

satellite broadband are viable substitutes for many consumers. 
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