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Abstract
Many government benefits and services are provided through private markets.

Firms compete to provide services directly to individuals, and the most productive
firms—in terms of service quality or operating costs—survive and serve the market.
However, insufficient enforcement of program rules may weaken competitive pressures
through non-compliance, allowing less productive firms to maintain market share. Ex-
ploiting two institutional features of the Lifeline phone subsidy program, state-level
variation in regulatory environments and a one-time reform, I empirically document
how oversight influences the behavior of heterogeneous service providers. Lower pro-
ductivity firms select into loose-oversight markets, driving the large state-level dif-
ferences in wasteful or inefficient program spending. Similar forces may factor into
healthcare, education, and consumer finance markets.
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1 Introduction

Many government benefits and services are provided through private markets, either by
direct contract or subsidy. This arrangement is motivated by the idea that competition
and industry expertise can reduce the costs of provision. However, when oversight of these
programs is costly, providers have an incentive to cut costs on difficult-to-monitor aspects of
service. As noted in the economics literature, such non-compliance or waste can reduce the
gains of privatization (Hart, Shleifer and Vishny, 1997; Levin and Tadelis, 2010). Within
the context of the Federal Lifeline Program, this paper documents the relationship between
government oversight and the composition and behavior of market providers.

Under the Lifeline program, which offers free cell phone service to low-income households,
firms must adhere to specified rules when determining customer eligibility. Firms’ compliance
with these rules and their responses to regulatory oversight are observable in the data due
to two key institutional features. First, the enforcement of eligibility rules varies at the
state-level, and firms compete to enroll subscribers in multiple state markets. Second, a
one-time federal reform reduced program enrollment by 35%, removing ineligible subscribers
nationwide. In my empirical analysis, I use post-reform enrollment data to estimate a nested
logit model of consumer demand, quantifying the substantial heterogeneity between firms
in their ability to enroll eligible subscribers, and the degree to which additional providers
increase total program enrollment. I use the drop in enrollments due to the reform to estimate
how compliance behavior varies across firms and states.

The results suggest that compliance varies more across-firm than within-firm. Further-
more, firms with few eligible enrollees and poor compliance select into loose-oversight mar-
kets. The entry of these firms drives the large state-level differences in non-compliance.
Together, these patterns highlight the trade-off of oversight: looser oversight brings more
eligible enrollments through firm entry, but also more waste. The balance of the trade-off
depends on the compliance and quality offered by the marginal entering firm.

To profitably participate in a given state market, Lifeline firms must be able to enroll
enough consumers to cover their costs. All else equal, additional competitors will lower
the number of subscribers a given firm can enroll. This will require the heterogeneous
firms to have some minimum productivity—which can be thought of as a combination of
offered service quality and costs—to operate.1 However, firms can reduce these competitive
pressures through non-compliance, by enrolling additional ineligible customers and likely
reducing operating costs. I provide a stylized model of these forces in Section 3.

1Related literature on imperfect competition with hetergeneous firms has shown how minimum productiv-
ity thresholds of this type fall with product differentiation and search frictions (Syverson, 2004a,b; Hortacsu
and Syverson, 2004; Dinlersoz and Yorukoglu, 2012).
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I contribute to previous work by providing descriptive empirical results showing how
this type of behavior varies across firms and states, and how it affects program outcomes
through the entry margin.2 Why don’t all firms cut costs and offer low quality? Competition
rewards firms for providing higher quality, which explains some of the story. Additionally,
more productive firms have a continued benefit of remaining in the market, since they can
remain profitable even under more rigorous oversight.3 As long as these profitable firms
perceive some threat of removal or fines for non-compliance with program rules, they will
generally adhere to higher standards. This incentive does not hold for less productive firms.
For them, removal from the program or strict compliance with program rules both yield zero
profits.

A number of recent empirical papers have used government policy shifts to study aspects
of the trade-off between competition and compliance in consumer-facing markets. Polsky
et al. (2014) studied state-level entry regulations in the home healthcare market, finding
that regulated states have more concentrated markets, but that health outcomes do not
differ substantially from those in unregulated states. The authors note the possibility that
negative outcomes in a few unregulated states with anecdotal evidence of fraud may “cancel
out” with any negative effects of reduced competition in regulated states. In a study of a
disclosure enforcement change in consumer lending markets, Stango and Zinman (2011) find
that looser enforcement increased price discrimination at the expense of households with
biased perceptions, but also lowered overall prices, potentially due to an increase in supply
and reduced compliance costs for providers. While not directly consumer-facing, the costs
of particularly strict oversight have been shown in the realm of charitable foundations: tax
reforms aimed at stopping the misuse of funds substantially reduced entry by charitable foun-
dations and genuine gifts to the groups, with larger effects in states with weaker pre-reform
rules (Marx, 2015). All three papers make note of possible heterogeneity in compliance, but
unlike in the Lifeline program, they cannot observe it directly.4 I contribute to this litera-
ture by highlighting how the effectiveness of government oversight policy will depend on the
variation in quality and compliance across firms.

2The analysis focuses on the efficient use of government funds to achieve program enrollment goals, where
decreasing returns from firm entry come from service provided to unintended beneficiaries. This is in contrast
to the related literature documenting socially inefficient levels of entry which arise from the sunk costs of
additional entrants (Berry and Waldfogel, 1999; Hsieh and Moretti, 2003; Mankiw and Whinston, 1986;
Wolinsky, 1984).

3This is similar to some early literature on firm contracts, in which the expected benefit of the continued
business relationship – the continuation value – is the main deterrent to deviations from contracts (Darby
and Karni, 1973; Klein, Crawford and Alchian, 1978).

4Outside the context of government enforcement changes, Egan, Matvos and Seru (2016) find evidence
of heterogeneity in willingness to commit fraud by financial firms, in particular finding that some firms
specialize in hiring employees who were disciplined for violations in their prior employment.
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The patterns documented in this paper arise in part because of the nature of competition
and demand in government programs like Lifeline. Previous research on Lifeline has shown
that consumers are unlikely to have full information about the set of services available.5 The
lack of out-of-pocket costs could reduce incentives to search for higher quality providers, and
lead to firms seeking out consumers more than consumers are seeking out services. In this
context, competition is unlikely to be a substitute for oversight in deterring the entry of low
quality or low compliance firms.6

Evidence of these dynamics is presented here for the Lifeline program, but this interplay
between oversight and entry could be critical in other markets. The same incentives are
likely to exist whenever the government pays the bill, firms compete to enroll customers,
quality or prices are imperfectly known, and oversight is costly. In the conclusion, I discuss
parallels in markets for healthcare, education, and consumer financial services.

Section 2 provides background on the Lifeline program and the data. Section 3 presents
descriptive evidence on the importance of firm heterogeneity, the forces driving enrollment
and compliance, and a stylized model. Based on this evidence, Section 4 lays out the
estimation equations used to quantify demand and compliance. Section 5 presents and
discusses the estimation results. Section 6 concludes.

2 Lifeline Background

2.1 Establishment, Expansion, and Growth

The federal Lifeline program was established in 1984 with the goal of promoting universal
access to telephone service. Telephone carriers submit applications to a state regulator,
and once approved can begin enrolling eligible households (more details on the application
process below). For each household enrolled, the carrier then claims a monthly subsidy
(averaging $9.25) from the Federal Communications Commission (FCC). Program rules limit
each household to only one subsidized phone line, and eligibility is based on income or
participation in other benefit programs.7

5Burton, Macher and Mayo (2007) and Hauge, Jamison and Jewell (2007, 2008) find that low take-up
rates during the landline-only period of Lifeline were due to lack of information, unstable living situations
among eligible households, and preference for wireless phones.

6Rosston and Wimmer (1998, 2000); Valletti, Hoernig and Barros (2002) have addressed issues of com-
pliance, competition, and entry in earlier landline universal service programs, but these papers consider
scenarios where the regulations are a cost imposed on carriers, rather than a profitable business opportunity.

7In most states, a household is eligible if its income is below 135 percent of the federal poverty guidelines
or if it is enrolled in Medicaid, SNAP (food stamps), SSI, or one of several other means-tested benefit
programs.
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Figure 2.1: Annual Program Spending by Carrier Type
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Note: Annual subsidy claims to the Universal Service Administrative Company.
Excludes Tribal Lifeline claims, and all claims from Oklahoma and Alaska. Free
Wireless carriers are defined by author as those carriers offering a wireless service
plan at no monthly cost to consumers.

Prior to 2008, the program was restricted to landline and facilities-based wireless carriers,
the latter group consisting of firms that own their own networks of towers (AT&T, Verizon,
etc.). Program spending had leveled off to about $800 million per year, and papers studying
Lifeline during this period documented relatively low take-up rates (Hauge, Jamison and
Jewell, 2007, 2008; Burton, Macher and Mayo, 2007) and telephone access gains (Ackerberg
et al., 2014).8

In 2008, the FCC offered the first exemption from the facilities-based requirement to
TracFone Wireless, the largest wireless reseller in the United States. As the name implies,
resellers pay facilities-based carriers for the use of their networks and resell the services
under their own brands.9 State regulators quickly followed suit, allowing entry by numerous
low-cost wireless resellers.

As seen in Figure 2.1, the entry of these resellers greatly expanded the program. Following
the business model first implemented by TracFone, these carriers offered monthly service at

8In addition, Rodini, Ward and Woroch (2003) and Ward and Woroch (2010) estimate cross-price elas-
ticities between landline and wireless service from household bill data, with the latter paper explicitly using
the availability of landline Lifeline subsidies as a natural experiment.

9This arrangement allows relatively low fixed costs of establishing a new wireless brand.
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Figure 2.2: Annual Program Spending by Free Wireless Carriers
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Note: Annual subsidy claims to the Universal Service Administrative Company.
Excludes Tribal Lifeline claims, and all claims from Oklahoma and Alaska. Free
Wireless carriers are defined by author as those carriers offering a wireless service
plan at no monthly cost to consumers.

no cost to consumers, usually providing a free handset as well. The free monthly service
saved costs on billing, and the steady subsidy reimbursements replaced the typical high-
turnover nature of prepaid wireless services. Figure 2.2 breaks down the growth by carrier
in the “free” segment on the industry, with the category “other” encompassing an additional
eighteen smaller firms. These free carriers constituted nearly all of the growth in the Lifeline
market as a whole and are the focus of this paper. TracFone and Virgin Mobile were the
two largest competitors during this period. By 2012 annual program spending exceeded $2
billion, and the growth attracted significant attention from legislators and media outlets.10

The existing research on the wireless Lifeline expansion has found that only a small
number of households gained access to telephone service for the first time due to free wireless
Lifeline enrollments (Ukhaneva, 2015), and that the new enrollments occurred largely in
addition to existing paid wireless market growth (Conkling, 2018). The latter paper finds
that these Lifeline enrollments did crowd out a sizable amount of household wireless spending
on the intensive margin, suggesting that to the extent that Lifeline’s growth impacts non-

10The data in this paper (including Figures 2.1 and 2.2) exclude Oklahoma and Alaska, due to differences
in their Lifeline rules and extensive participation in the Tribal Lifeline program. This is why the 2012 subsidy
spending number is below $2 billion in Figure 2.1.
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Lifeline carriers, it is through their revenue-per-subscriber.

2.2 Provider Application Process

Despite being a federal program, many important regulatory decisions are left to state regu-
lators, typically public utilities commissions.11 States have latitude to choose criteria like el-
igibility thresholds, proof-of-eligibility documentation rules, audit requirements, etc.12 They
also choose which firms to approve. I use the term oversight to encompass states’ enforcement
of eligibility rules and discretion over provider approval.

Firms first submit their applications to the state regulator, in which they describe their
planned Lifeline offering. These applications typically include the number of minutes, texts,
or other features included; assurances of the ability to provide a basic level of service; and an
appeal to the choice- and competition-enhancing benefit that their entry would bring to the
market. The regulator either approves the application (as tends to happen in more lenient
states) or requests additional clarifications and assurances, asks for revisions of the offering,
seeks out responses from consumer groups, schedules hearings, or other actions along these
lines. The stricter the regulator, the more costly and time-consuming these clarifications and
revisions tend to be. Relatively few rejections of applications are observed, which suggests
that firms know the relative stringency of each state’s regulations, and therefore where their
applications have a chance of being approved.13

The effective result of these regulatory choices leaves some states with as many as fifteen
entrant firms, and others with none.

2.3 Over-Enrollment and Reform

As numerous firms entered and competed to enroll households in states across the country,
evidence of households receiving multiple phones began to surface.14 In particular, since
at the time there was almost no state or federal tracking of enrolled subscribers, firms

11An important exception are the eleven states which defer entry and eligibility criteria regulation to the
FCC. I will treat these states as a single Federal Group market throughout the paper. The included states
are AL, CT, DC, DE, FL, MA, NC, NH, NY, TN, and VA.

12The range of eligibility enforcement methods includes (but is not limited to) enrollee self-certification
with no documentation requirements (AL, LA, MD), customer provided documentation (MO, NE, PA, SC),
some access to state databases on enrollment or eligibility for other programs (FL, TX, WA, WI), and
purpose-built Lifeline databases (OR). See FCC (2012) for additional details.

13Lifeline providers do compete on plan quality, particularly the number of minutes and texts included.
However, this largely takes place at the national level, and during the period studied in this paper, nearly
all providers were offering the same 250 minutes per month. For additional details on plan offerings and
applications, see Conkling (2018).

14“Millions Improperly Claimed U.S. Phone Subsidies,” The Wall Street Journal, February 11th, 2013;
“Who Gets Rich Off ‘Free’ Government Phones?” CNN Money, October 26th, 2012.
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often could not verify if their customers already had Lifeline phones from another provider.
These violations of the program’s one-per-household rule were considered the largest source
of over-enrollment or fraud.15 Although these incidents violate program rules, it can be
unclear whether the fault lies with the firm, the household, or some combination of the two.
It’s possible that a) consumers were asked if they had another Lifeline phone and lied, b)
consumers didn’t understand the one-per-household requirement, c) consumers volunteered
that they had another phone and a firm still enrolled them, or d) firms didn’t ask and
consumers didn’t volunteer the information. Cases (a) and (c) can safely be called fraud,
while (b) and (d) lie in a gray area, though likely still indicate lax eligibility verification on
the part of firms.

Regardless of the mechanism or the assignment of fault, the FCC responded to evidence
of these violations with its 2012 Reform Order. This order required a one-time verification
of all enrolled subscribers, with firms required to submit full subscriber lists so that the FCC
could identify and remove households with multiple phones. In such cases, households were
notified by mail or telephone and were allowed to choose which enrollment to keep. In cases
of household non-response, all subscriptions were terminated (FCC, 2012). Free Lifeline
subscribers fell from a high of 14.35 million in the second quarter of 2012 to 9.28 million
in the first quarter of 2013 (I refer to these quarters as the pre- and post-reform periods,
respectively). Given an effective verification and removal process, only eligible subscribers
should remain in the post-reform period. The drops in subsidy claims due to the reform
then identify how the portions of eligible consumers varied by state and by firm.

2.4 Data and Market Definition

The primary enrollment data come from publicly available filings posted by the Universal
Service Administrative Company (USAC), which handles the subsidy claims and disburse-
ments for the Lifeline program. The filings document the subsidy dollars received by each
firm in each state during each month. Claims are sometimes reported only quarterly in the
data, so I use within-quarter monthly averages throughout the paper. USAC also provides
data on the per-subscriber subsidy size by state, firm, and month. There was a small amount
of state-by-state variation in subsidy sizes in the earlier years of the program, but these were
standardized as part of the 2012 Reform Order. Dividing the total subsidy claims by the
subsidy-per-subscriber yields the total number of subscribers.

Firms are defined as free providers if they offer any wireless plan that has zero monthly
cost. This information is gathered from legal documents (applications and compliance plans)

15Cases of ineligible households receiving benefits also occurred but were considered a less urgent priority
than cases of duplicative or multiple enrollment (FCC, 2011).
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and firms’ advertisements and press releases. Some firms, such as Budget Prepay and Nexus,
were landline Lifeline providers in addition to offering free wireless Lifeline. In such cases,
the firm is only defined as a free provider in states where it was approved for wireless service,
and only after its application was accepted. In states where the firm provided both landline
and free wireless Lifeline, only the combined subscriber numbers are observed. Although the
number of subscribers with free wireless greatly exceeds the number with landline service
for these firms, it is acknowledged that this will introduce some measurement error in the
data. Similarly, a few of the smaller companies offered paid plans that require a monthly fee,
and any subscribers to these plans would be included in the total firm subscriber numbers.
These types of plans were not very common, and firms offering no free plan generally did
not see anywhere near the growth of free providers during this period.16 In total, the set of
free providers includes all such firms that entered at least one market by Q1 2012, when the
Reform Order was announced.17

To estimate the number of eligible households in each market, I use the American Com-
munity Survey (ACS), which provides detailed information on income and program partici-
pation.18 The survey does not include participation data on every program used for Lifeline
eligibility, but it does include Medicaid, SNAP, and SSI, the three most commonly used
programs (FCC, 2012). Additionally, in most states consumers can qualify through income
levels, and the cutoff is usually more lenient than for the additional programs not included
in the survey.

The data from before and after the Lifeline reform offer a rare, quantifiable look at levels
of enrollment and non-compliance in a privatized government program. The next section
shows descriptive evidence from the data and a stylized model of profits, demand, and
compliance.

3 Descriptive Evidence and Stylized Model

The two key sources of variation in the data are differences in where firms enter, and in how
many subscribers they retain after the 2012 Reform Order. The correlation between the two
can be seen in Figure 3.1. The twenty-three firms in the free Lifeline market are sorted in
increasing order of the percentage of subscribers they retained after the reform, across all

16One exception is Cricket Wireless, which offered Lifeline plans with unlimited usage for set monthly fees
and had sizable enrollment. Given the narrow market definition in this paper, households enrolling with
Cricket would be observed in the outside option.

17All free providers of significant size have been accounted for, though it is possible that some very small
carriers have been omitted.

18The FCC uses these Census Bureau datasets for their own estimates of the number of eligible households
(GAO, 2010).
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markets. The remaining columns record which of the firms had entered each state market
and the percentage of subscribers they retained in that state. The states are in decreasing
order of the number of total entrants, from left to right. The first key fact from this figure is
the large range of subscriber retention percentages; the firms near the top lost all or nearly
all their subscribers, while those at the bottom retained seventy or eighty percent. Second,
states with fewer entrants are less likely to have the firms with low retention rates (those
at the top of the figure). Finally, the within-firm variation in compliance is less pronounced
than the across-firm variation.19

The enrollment data before and after the reform also provide information on how over-
sight and the timing of entry affects competition and eligible enrollments. Table 1 shows
estimates from a few simple regressions where the dependent variable is firm enrollment
divided by the eligible population of the state. This is enrollment immediately prior to the
reform for the first three columns, and immediately after the reform for the last column.
These are essentially market shares, though given duplicate and ineligible enrollments the
interpretation isn’t exact for the pre-reform period. Column (1) shows that later entrants
have fewer total subscribers, consistent with firms building up a subscriber base over time.
After accounting for entry timing, the addition of entry order in column (2) does not seem
to impact firm enrollments. This suggests that late entrants are still able to enroll customers
in the pre-reform period.20 If additional entrants are competing for the same potential en-
rollees, firm enrollments should fall with the number of competitors. Column (3) shows that
this is not the case in the pre-reform period. There are two potential explanations—one good
and one bad—for program outcomes. New entrants could reach out and enroll previously
unenrolled segments of the eligible population. Alternatively, they could be enrolling dupli-
cate and ineligible subscribers, in which case the saturation of the market would not matter.
Column (4) looks at market share numbers immediately following the reform, showing that
firms have lower market shares in states with more competitors, as would be expected in a
more competitive environment. While unobserved state demand characteristics correlated
with the number of entrants could bias these coefficients upwards, this would not explain
the differential effect of additional competitors before and after the reform.

19One concern is that late entering firms could potentially violate the rules by enrolling duplicate house-
holds, but then have their phone chosen to be kept at the time of the reform. This would attribute the
firm’s higher retention to compliance, when it could actually be driven by high quality service. To assess
this potential issue, I observe the order of entry into each state market. Similar to the national-level data
shown in Figure 2.2, the earliest entrants are almost always those with high retention and large enrollments
(TracFone, Virgin Mobile). The smaller firms with low retention tend to be the last entrants.

20This finding may be a product of Lifeline’s free service offerings, as it is somewhat contrary to the
literature on the paid wireless industry, where switching costs (whether monetary or hassle based) can be
very large (Farrell and Klemperer, 2007; Shi, Chiang and Rhee, 2006; Franchetti, 2014).
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Table 1: Determinants of Subscriber Enrollment at Firm-by-State Level

Pre-Reform Post-Reform

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

Entry Date -0.0179*** -0.0182*** -0.0170*** -0.0079***
(0.0020) (0.0028) (0.0022) (0.0016)

Entry Order 0.0005
(0.0017)

# Competitors 0.0003 -0.0041***
(0.0013) (0.0009)

Firm F.E. Y Y Y Y
State F.E. Y Y
Observations 164 164 164 164
Adjusted R-squared 0.681 0.678 0.520 0.627

*** p<0.01, ** p<0.05, * p<0.1

Note: Robust standard errors in parentheses, with observations clustered by
state. Each observation is the enrollment for a firm in a state market divided
by the number of households in the state. Columns (1)-(3) use pre-reform
enrollments, column (4) uses post-reform enrollments. Estimates come from
OLS regression.

While the results in Table 1 suggest stronger competitive effects in the post-reform period,
the data in Figure 3.2 also show that states with more entrants did have higher eligible
enrollment, or take-up rates. For example, states with one to three competitors averaged
25% take-up rates, while those with between four and six competitors had 35% take-up. The
largest marginal increase in take-up seems to come from the first three competitors, though
the rates continue to increase as the number of entrants exceeds ten.

3.1 Summary and Stylized Model

The patterns seen in the data depend on the regulatory choices made by the states, and
the firms’ responses. State regulators have choices to make about how Lifeline will function
on both the intensive margin (proof-of-eligibility rules, databases, audits) and the extensive
margin (choosing which firms’ applications to approve). The intensive margin choices will put
real restrictions on the post-entry behavior of firms, while the extensive margin choices will
not. However, both types of regulation will screen incoming firms. Stricter intensive margin
regulations will impose compliance costs on firms and reduce ineligible enrollments, lowering
their expected profits. On the extensive margin, additional requirements will impose legal
costs through the application process, or directly exclude firms at the regulator’s discretion.
Regardless of the mechanism, the regulators’ choices vary the appeal or profitability of their
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Figure 3.2: Average State-Level Take-Up Rates by Number of Competitors
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Note: State-level take-up rates based on Q1 2013 enrollment and population data,
excluding any firms active for fewer than four quarters. Averages within bins give
equal weight to each state.

market to potential entrants.
Based on Figure 3.1, there must be heterogeneity across firms, in the appeal of their

service or in their costs of provision and compliance. However, the more limited within-firm
variation in retained subscribers suggests that they operate in a fairly consistent manner
across states, potentially due to firm-level standards of record keeping, employee training,
and compliance effort. If firms expect a reform, or fear repercussions for rule violations, they
may exert higher compliance effort regardless of market differences in regulations.

The results so far have shown that markets with more providers have both higher eligible
and ineligible levels of enrollment. The following simple model and comparative statics
highlight how this tradeoff depends on the quality and compliance characteristics of the
marginal firm.

3.1.1 Profit Function and Comparative Statics

Firms enter a market if they can earn positive profits. For simplicity, this model assumes
that firms make separate entry decisions for each state, and having a presence in one state
does not change costs or revenues in any other state.21 Let the per-month profits of firm j

21An implicit assumption here is that the firm is a potential entrant in all markets. This assumption is
supported by the evidence in the Lifeline market, but the general idea does not depend on it. As long as
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in state s be defined as:
πjs = (p− cjs)Qjs − Fjs

where p is the per-subscriber subsidy and cjs is a per-subscriber marginal cost, assumed to
be a function of firm characteristics and the laxness of state oversight rs. The number of
pre-reform enrollments is Qjs, which includes both eligible and ineligible subscribers. Finally,
Fjs represents per-period fixed costs, also assumed to be a function of rs.

If the regulator in a given state loosens oversight (increases rs), the impact on profits can
be described by

∂πjs
∂rs

= (p− cjs)
∂Qjs

∂rs︸ ︷︷ ︸
Due to change
in enrollments

−
(
Qjs

∂cjs
∂rs

+ ∂Fjs
∂rs

)
︸ ︷︷ ︸

Due to change in
compliance costs

where looser oversight is assumed to weakly lower firms’ costs (∂cjs

∂rs
≤ 0 and ∂Fjs

∂rs
≤ 0). Let

total enrollments for a given firm be defined as:

Qjs = Djs︸︷︷︸
Eligible enrollments

+ f(γj, rs)Djs︸ ︷︷ ︸
Ineligible enrollments

where ineligible enrollments are assumed to scale with eligible enrollments, as a function, f ,
of oversight rs and a firm-specific compliance parameter γj, where the latter reflects a firm’s
willingness to enroll (or inability to screen out) ineligible subscribers. The marginal effect of
oversight on enrollments then equals

∂Qjs

∂rs
= (1 + f(γj,rs))

∂Djs

∂rs︸ ︷︷ ︸
Due to competitor

entry and exit

+ ∂f(γj, rs)
∂rs

Djs︸ ︷︷ ︸
Due to non-compliance

and ineligible enrollments

As oversight becomes looser, firms’ ineligible enrollments increase, raising revenue. Combined
with falling costs, there is likely to be additional entry into the market. This in turn will
lower eligible market shares for all firms due to competitive effects (∂Djs

∂rs
< 0). Whether

these negative competitive effects are outweighed by the increased enrollment of ineligible
households depends on the parameters of demand and a firm’s level of non-compliance. In
the section that follows, I add further structure to the demand (D) and compliance (f)
functions to estimate the distribution of firm- and state-specific parameters, and discuss the
implications for the overall impact of competition and non-compliance.

there is a similar distribution of potential entrants in each market, the same results will follow.
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4 Estimation Equations

This section lays out more detailed functions of firms’ post-reform market shares and pre-
reform enrollments. The parameters of competition and heterogeneity in firm quality are
estimated from post-reform market shares.22 Firm compliance and state oversight parameters
are estimated from the enrollment drops due to the Lifeline reform.

The behavior of the regulator is taken as exogenous throughout. The choices made by
state commissions likely depend on demographic and political characteristics, but modeling
these explicitly is beyond the scope of this paper.23

4.1 Post-Reform Demand

The demand for free Lifeline service is modeled at the household level, as per program rules.
For the post-reform data, I assume program rules are completely followed, so each eligible
household can only enroll in a single Lifeline subscription, and no ineligible households are
enrolled. Choosing which plan to enroll in is then a standard discrete choice problem.

For the logit model, consumer utility is defined following Berry (1994). The utility for
consumer i of choosing Lifeline service from firm j in state s is given by

uijs = δj + Xsβ +
3∑
q=1

αq1qjs + ξjs + εijs

where δj are firm-specific mean utility parameters, Xs are state-level population density24

and SNAP participation rates, and αq are coefficients on indicators 1qjs for whether the
observation represents firm j’s first, second, or third quarter (q) active in market s. This
accommodates the initial growth in subscribers after entry as observed in the data. ξjs is
an unobserved firm-market specific demand shock, and εijs is an i.i.d. type 1 extreme value
error term.

In contrast to most product demand models, there is no price term here, since the market
by definition only includes providers offering free monthly service. Given the structure of
the εijs error terms, firm market shares Djs are

Djs = edjs

1 +∑
k∈Js

edks

22The demand model is most similar to Berry and Waldfogel (1999), which uses market share data to
estimate the parameters of competition in the radio broadcast industry.

23See Garvie and Keeler (1994); Poterba (1994); Besley and Case (1995, 2003); Reed (2006) for examples
from the large literature on the determinants of regulations and policy.

24I winsorize the population density for the District of Columbia, which is ten times larger than the next
highest state.

15



where Js is the set of firms active in state s, the 1 in the denominator represents the outside
good, and firm j’s mean utility in the market has been rewritten as

djs = δj + Xsβ +
3∑
q=1

αq1qjs + ξjs

Firm heterogeneity is represented by the parameters δj, which I will refer to as firm
quality. These parameters will pick up differences in the handsets and service plans offered,
the amount of advertising, the effectiveness of outreach and recruitment efforts, and the
quality of customer service. Firms are assumed to offer the same quality in all markets, and
in both the pre- and post-reform periods. As discussed in Footnote 13, this is almost always
the case for observable plan characteristics like included minutes and text messages. Any
state-level differences in unobservable factors like marketing intensity will be attributed to
ξjs.

The market size is assumed to be the number of eligible households, and the outside share
is then the number of eligible households minus the number of households enrolled with any
free Lifeline provider. This outside share includes those who do not enroll in any Lifeline
plan, as well as those enrolling in a landline or paid wireless Lifeline plan, and is assumed to
offer mean utility of zero.25

The basic logit model imposes a strong assumption about substitution between goods and
the outside option. When new products are added to the choice set, it will largely expand
the total number of subscribers, especially when the overall share of the outside good is
large. To test whether this model is accurate, I also specify a nested logit model, in which
all free Lifeline options are part of the same nest. For the nested logit specification only the
error structure is different, with consumer utility defined as

uijs = δj + Xsβ +
3∑
q=1

αq1qjs + ξjs + vi(λ) + (1− λ)εijs

where λ ∈ [0, 1) parameterizes the extent to which consumers’ choices are driven by their
idiosyncratic preferences for each good, εijs, versus a shared taste vi(λ) which is consumer
i’s utility from choosing the any brand of the inside good. vi(λ) has a unique distribution
described in Cardell (1997), which collapses to zero if λ = 0.

25The mean utility of the outside option is assumed to equal zero in all markets. This is implicitly assuming
that the quality of landline and paid wireless Lifeline options are equal in all states. This should not be
an issue for paid wireless Lifeline, as these are typically offered with national plans and pricing. Landlines
may be more of a concern, as these can differ in price across states. Additionally, a few states (including
California) have automatic enrollment procedures in place for landline Lifeline service. If such policies lower
market shares for free wireless providers, it would show up through lower values of ξjs.
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This nested logit error structure leads to market shares Djs of the form

Djs = edjs/(1−λ)∑
k∈Js

edks/(1−λ)

(∑
k∈Js

edks/(1−λ)
)1−λ

1 + (∑k∈Js
edks/(1−λ))1−λ

As λ approaches one, consumers have no idiosyncratic tastes for different goods, and a
new entrant will gain subscribers entirely by “stealing” them from incumbent firms, with no
change in the total number of Lifeline subscribers. At the other extreme, as λ approaches
zero, it implies that the uncorrelated errors (tastes) in the logit model are reasonable, and new
products will significantly expand total enrollment. This is the same exercise conducted by
Berry and Waldfogel (1999), but I am additionally able to observe the same firms operating
across multiple markets, and hence account for firm-specific unobservable utility δj.

The estimates from this model help distinguish the roles of competition and heterogeneity
in the pattern of increasing eligible enrollments seen in Figure 3.2.26

4.2 Compliance and Oversight

The ability of firms to enroll duplicate subscribers can be thought of as a way of expanding the
market and easing competitive pressures. The relative quality of products in the consumer’s
choice set is less important if the consumer can simply take one of each, at a price of zero.
This type of behavior is necessary to rationalize the observed entry patterns in which firms
with low-quality offerings enter what appear to be fully saturated markets.

I define the number of total subscribers enrolled by firm j in state s as:

Qjs = (1 + γj r̃s)DjsEsωjs

where Djs is the eligible market share of firm j (as defined above), Es is the population of
eligible households in the state, and γj is the firm-specific parameter for the willingness to
enroll ineligible households. A small value of γj represents strict compliance with program
rules.r̃s is a parameter for the laxness of oversight (how many ineligible/duplicate subscribers
a firm can enroll). Letting oversight become fully strict after the reform order, it takes the
form

r̃s =

rs in pre-reform period

0 in post-reform period

26The assumption that firm quality is fixed across markets is important here. If unobservable aspects of
quality like advertising increase in response to the entry of additional competitors, it could contribute to
expanded total enrollments and a lower estimate of λ̂. This would not change the fact that entry expands
enrollment, but should be considered when thinking about why entry expands enrollments.
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Finally, ωjs is an unobserved error term in the size of a firm’s potential market, which is
assumed to take the form:

ωjs =

e
εjs pre-reform

1 post-reform

so that

ln(ωjs) =

εjs pre-reform

0 post-reform

where εjs is mean zero.
This error specification allows for estimation based on the post-reform drop in enroll-

ments. This is done by comparing the data on the portion of subscribers retained after the
reform to the model predictions:

Qpost-reform data
js

Qpre-reform data
js

= DjsEs
(1 + γjrs)DjsEsωjs

which, after simplifying, can be rewritten as

εjs = ln

(
1

1 + γjrs

)
− ln

Qpost-reform data
js

Qpre-reform data
js


Based on the evidence presented in Section 3, the model for total enrollment assumes that
firm compliance behavior is essentially fixed across markets. Specifically, if rsEs is the
number of ineligible or duplicate households firms can potentially enroll, then firm j enrolls
the same fraction γj in every market.

4.3 Identification and Estimation

Firm-specific mean utility δj is identified by each firm’s post-reform market shares across
multiple markets. The quarters-active indicators αq are identified from differences in en-
rollments for newly entered versus developed markets. β is identified by total enrollment
relative to the outside share across states with differing observable characteristics. In the
nested logit model, the correlation of idiosyncratic tastes λ is identified by the total size of
the inside share across states with different sets of entrants, after controlling for firm-quality
and state characteristics. The functional forms of the logit choice model allow estimation
by OLS regression. Estimation of the nested logit model requires an instrument for a firm’s
own share of the total inside share. Typical instruments consist of some function of the char-
acteristics or number of competing products in the market. I use the number of competing
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free Lifeline providers.
The separate identification of γj from rs depends on the differences in enrollment drops

between firms within each state. Identification of rs depends on the differences in enroll-
ment drops within firms across states.27 The parameters for firm compliance, γj, and state
oversight, rs, are estimated by non-linear least squares, where the dependent variable is the
portion of subscribers retained at the firm-by-state level.

5 Results and Discussion

The demand model estimates are shown in Table 2. In the nested logit specification with
firm heterogeneity, λ̂ is essentially zero. Thus, the nested logit model collapses to the logit.
This is important for program outcomes, as it indicates that allowing additional providers
to enter does expand total eligible enrollment, in proportion to the quality of the marginal
entrant.

Since these products all have a price of zero, the firm quality parameters are negative to
rationalize the number of potential subscribers choosing the outside option. The nine firms
which retain below 20% of subscribers in all markets they enter have been grouped28 (δlow), as
have the four firms which have higher retention rates but enter only a few markets29 (δmedium).
Population density and the take-up rate for SNAP benefits are both positively correlated
with the total free Lifeline enrollment at the state level. The indicators for quarters active
(α1, α2, and α3) take on negative values, which converge towards zero as the number of
quarters active in the market increases.

The distributions of compliance and oversight estimates are presented visually in Figures
5.1 and 5.2, and the full table is in Appendix A. Figure 5.1 plots the relationship between
firm quality δ̂j and compliance γ̂j, with each point representing a firm. There is a negative
correlation between γ and δ overall, but significant variation at the firm level. Firms that
enroll many eligible subscribers also retain a higher portion of their subscribers after the
reform. There is a significant gap between the nine Low Group firms and the others, in both
compliance and quality. Even excluding the Low Group, the variation across firms is sizable.
For example, the estimates predict that Telrite enrolled a roughly equal number of eligible
subscribers as Virgin Mobile, but more than double the number of ineligible subscribers, all
else equal.

27I use the term oversight to describe rs, but the parameter will also absorb the effects of other state
characteristics that influence the number of ineligible enrollments.

28For the few firm-market combinations with a zero percent retention rate, I assume the firm retained 1%
of subscribers, since estimation requires taking the log of market share.

29Telops, US Connect, Platinumtel, and Cincinnati Bell.
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Table 2: Utility Parameter Estimates

Logit Nested Logit
Correlation of firm logit unobservables (λ) - 0.0009

(0.248)
Firm Qualities (δj):
Budget Prepay -3.597*** -3.595***

(0.694) (0.828)
Global Connection -3.858*** -3.855***

(0.751) (1.020)
I-Wireless -4.768*** -4.765***

(0.637) (1.031)
Nexus -3.558*** -3.557***

(0.646) (0.764)
Tag Mobile -3.467*** -3.465***

(0.727) (0.922)
Telrite -2.943*** -2.942***

(0.728) (0.830)
TracFone -2.585*** -2.585***

(0.606) (0.607)
True Wireless -4.228*** -4.226***

(0.952) (1.128)
Virgin Mobile -2.932*** -2.931***

(0.605) (0.622)
Yourtel/Terracom -4.124*** -4.122***

(0.635) (0.871)
Low Group -7.788*** -7.784***

(0.679) (1.485)
Medium Group -3.946*** -3.943***

(0.797) (1.027)
State Characteristics (βs):
Population Density 0.109*** 0.109***

(0.042) (0.0401)
SNAP Take-up Rate 3.403 3.404

(2.832) (2.739)
Indicators for Quarters Active:
α1 -2.812*** -2.811***

(0.433) (0.568)
α2 -1.049** -1.049**

(0.458) (0.441)
α3 -0.612 -0.612

(0.485) (0.466)
Observations 216 216

*** p<0.01, ** p<0.05, * p<0.1
Note: Standard errors in parentheses. Dependent variable is the difference between
log market shares for firm j in state s, and the log of the outside share. For nested
logit specification, the number of competitors is used as the instrument for own share
of the inside good.
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Figure 5.1: Firm-Specific Compliance and Quality Estimates, γ̂j and δ̂j

Note: Firm-specific compliance and quality parameter estimates, identified by post-
reform market shares and enrollment drops due to the Lifeline Reform Order. The
number of eligible subscribers a firm enrolls is increasing along the horizontal axis,
and the number of ineligible subscribers is increasing along the vertical axis. Model
is detailed in Section 4. Firms with very few observations are grouped.
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Figure 5.2 plots the estimated r̂s for each state, sorted again from most entrants to
fewest. States with fewer entrants have stricter oversight (lower r̂s), but the relationship
is not completely monotonic. These estimates are based only on the intensive margin of
oversight. The high estimates of r̂s in markets like New Jersey, Mississippi, and the Federal
Group (described in Footnote 11) could be consistent with a policy of restricting entry on
the extensive margin, but with less policing of firms’ post-entry behavior.

Notably, market size has little correlation with r̂s or the number of entrants. Rhode
Island (117,000 eligible households) had the same number of providers as Texas (2.71 million
eligible households). This is not unheard of in the literature on entry decisions in competitive
markets, but many of the usual explanations do not apply here.30 Price competition is not a
factor in this market, as the per-subscriber subsidy is fixed by program rules. Though firms
compete on plan quality, these terms are set nationally so the marginal cost of serving a
subscriber should be largely fixed for a given firm. The estimate of strong market-expanding
effects of entry (λ̂ ≈ 0) indicates that even lower-quality additional entrants can carve out a
share of the market. To explain the lack of correlation, there must either be cost differences
across states or substantial extensive margin entry restrictions imposed by regulators in large
markets.

Given that free Lifeline providers are reselling wireless services from the same national
facilities-based carriers, I argue that the cost differences (and hence entry differences) across
markets are driven by compliance costs.31 The estimated distribution of oversight r̂s is
consistent with the qualitative evidence in the state-level legal filings: the states estimated
to be strict do place additional requirements on carriers in the form of procedures like proof-
of-eligibility rules, audits, and enrollment databases (see Footnote 12).32

Returning to the stylized model, with very loose oversight, nearly all firms can find it
profitable to enter a given market. This is the example seen in the data for states like
Arkansas, Louisiana, Maryland, and West Virginia. If stricter oversight is imposed (rs
lowered), the largest drops in ineligible enrollments will occur for firms with low compliance
(high γj). Given the inverse relationship between compliance and quality shown in Figure
5.1, these firms tend to enroll the fewest eligible subscribers as well. If their profits fell below
zero, their exit would remove large numbers of ineligible subscribers, but also some eligible

30See Bresnahan and Reiss (1991); Berry (1992); Mazzeo (2002); Ciliberto and Tamer (2009).
31Appendix B shows estimates from an additional logit specification which tests for selection on unobserv-

ables (based on Heckman (1979) generally, and Iaria (2014) in the context of firm entry) using the estimates
of oversight r̂s, population density, and SNAP as instruments for entry in the selection equation. The main
demand parameters are largely unchanged, and the estimates suggest that selection into markets can largely
be explained by oversight, while unobservable firm-state shocks play a comparatively minor role.

32Seminar participants from the telecommunications industry have also noted that larger states tend to
have larger public utility commission staffs, which may allow for stricter oversight.
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Figure 5.2: State Oversight Estimates r̂s

Note: State-specific oversight parameter estimates. Identified by within-firm vari-
ation in post-reform retention rates across states. Model is detailed in Section 4.
Higher values indicate more ineligible enrollments. Values that are assigned, rather
than estimated, are marked with an X.

23



subscribers. While stricter oversight imposes this trade-off, because the first firms to exit are
those with the lowest quality (and compliance), the negative impact on eligible enrollment
will be small.

As oversight tightens, higher quality firms increase their eligible market share as their
competitors exit, though they also pay higher compliance costs. This fits with the legal
arguments made by these firms, who have advocated for stricter oversight but with more of
the cost burden falling on the regulator.33 How these compliance costs will be shared between
regulators and providers remains a point of debate in the ongoing (as of 2018) implementation
of the National Lifeline Accountability Database and Lifeline National Eligibility Verifier.34

The degree to which firms should bear the cost of instituting new oversight measures depends
on the program enrollment goals of the regulator and the substitutability of rival carriers.
The results in this paper suggest that entry expands total eligible enrollment in the Lifeline
program, as long as the marginal carriers have at least moderate quality level.

6 Conclusion

This paper provides an empirical study of competition, oversight, and firm behavior in
the Lifeline program. The program outcomes depend on a number of interacting factors.
The data provide clear evidence of heterogeneous firms, differing in quality and compliance.
Oversight affects where each type of firm chooses to enter. Additional entry expands total
enrollments, but a sizable portion of these enrollees are ineligible. After entry, compliance
behavior varies more across firms than within firms, and looser oversight weakens competitive
pressures.

Given the inverse relationship between estimated firm quality and compliance, the initial
gains from a minimum oversight level will be greatest: firms with few eligible and many
ineligible subscribers will be removed. Additional tightening of oversight would lead to
higher retention, but at a cost of exit by medium-quality firms and the eligible enrollments
they generate. Given a welfare function which places relative value on eligible and ineligible
enrollments, one could calculate an optimal level of oversight to balance this trade-off.

The overarching result is that firm heterogeneity matters from a policy-making per-
spective. There should be particular attention placed on the lowest quality providers, who
represent the low-hanging fruit for possible reductions in waste. But this group is unlikely to

33See “Comments of Sprint Nextel Corporation” and “Comments of TracFone Wireless Inc.,” FCC Docket
No. 11-42, April 21st, 2011.

34See “Second Further Notice of Proposed Rulemaking,” FCC Docket No. 11-42, June 22nd, 2015; “Fourth
Report and Order, Order on Reconsideration, Memorandum Opinion and Order, Notice of Proposed Rule-
making, and Notice of Inquiry,” FCC Docket No. 11-42, November 16th, 2017.
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be removed from the market without some regulatory influence. Competition in subsidized
markets is sometimes seen as a replacement for oversight, with the reasoning that market
forces will eliminate any low-quality providers. One interpretation of the limited business-
stealing effect found in the Lifeline market is that consumers have imperfect information
about the set of products available, and the lack of out-of-pocket costs reduces incentives to
search for higher quality providers.35 When coupled with imperfect oversight, low quality
providers can maintain market share.

These dynamics are likely to appear in a number of other markets. Fraud and abuse are a
consistent concern in healthcare provision, with recent estimates putting losses at hundreds
of billions of dollars each year.36 Though this encompasses a wide range of issues, programs
which provide care or devices to individuals outside of the hospital system may be particularly
susceptible.37 Outside of healthcare, there is evidence of excessive fees being extracted from
Earned Income Tax Credit beneficiaries by their tax preparers.38 For-profit colleges have
also seen charges of misusing federal student loan dollars39, and concerns have been raised
in programs funding early childhood education or pre-K40. In each of these cases, the waste
stems from a small segment of providers taking advantage of insufficient oversight of quality,
prices, or eligibility. Broadly, there should be more focus and research on how oversight
screens heterogeneous potential providers. The selection effects could impact the efficiency
of any program where the government pays the bill, firms compete to enroll customers,
quality or prices are imperfectly known, and oversight is costly.

35The importance of zero out-of-pocket costs requires either a population segment with low valuations of
service relative to search costs, or a more behavioral explanation based on consumer psychology.

36“The $272 billion swindle,” The Economist, May 31, 2014.
37“Medicaid Shift Fuels Rush for Profitable Clients,” The New York Times, May 8th, 2014.
38“Tax Preparers Targeting Poor with High Fees,” The New York Times, April 7th, 2014.
39“Senate Committee Report on For-Profit Colleges Condemns Costs and Practices,” The New York Times,

July 29th, 2012.
40“Undercover Testing Finds Fraud and Abuse at Selected Head Start Centers,” Government Accountabil-

ity Office, May 18th, 2010.
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Appendix A - Compliance and Oversight Estimates
Firm Enrollment of Ineligibles γj State Oversight Laxness rs

Budget Prepay 0.246*** Arizona 0.754*** New Jersey 1.565***
(0.0787) (0.168) (0.273)

Global Connection 3.389*** Georgia 1.557*** Ohio 1.099***
(0.549) (0.498) (0.392)

I-Wireless 0.296*** Illinois 1.563*** Pennsylvania 0.365
(0.101) (0.486) (0.415)

Nexus 0.676*** Indiana 0.368*** Rhode Island 1.163***
(0.113) (0.142) (0.308)

Tag Mobile 0.847*** Iowa 1.265*** South Carolina 0.686***
(0.320) (0.373) (0.265)

Telrite 0.822*** Kansas 0.882*** Texas 1.789
(0.172) (0.309) (2.049)

TracFone 0.172*** Kentucky 0.498** Utah 0.331
(0.0382) (0.250) (0.333)

True Wireless 0.942 Louisiana 2.738*** Washington 0.883**
(0.820) (0.732) (0.428)

Virgin Mobile 0.286*** Maine 1.749*** West Virginia 2.421***
(0.0616) (0.479) (0.528)

Yourtel/Terracom 1.181*** Maryland 2.886*** Wisconsin 0.564
(0.343) (0.844) (0.348)

Low Group 7.336*** Michigan 1.055** Federal Group 1.486***
(1.526) (0.440) (0.335)

Medium Group 0.567*** Mississippi 2.290*** Minnesota 0.788***
(0.198) (0.439) (0.165)

Missouri 1.232*** California 0.135***
(0.313) (0.0227)

Nevada 0.968***
(0.212)

Observations 989
*** p<0.01, ** p<0.05, * p<0.1

Note: Standard errors in parentheses. All coefficients are from a single non-linear
least squares regression. The model is described in Section 4.2. The dependent
variable is the portion of subscribers retained after the Lifeline reform by firm j in
state s.
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Appendix B - Demand Estimates with Selection Model

Logit with
Logit Selection Model

Firm Qualities (δj):
Budget Prepay -3.597*** -3.422***

(0.694) (0.914)
Global Connection -3.858*** -3.704***

(0.751) (0.936)
I-Wireless -4.768*** -4.435***

(0.637) (0.891)
Nexus -3.558*** -3.381***

(0.646) (0.893)
Tag Mobile -3.467*** -3.318***

(0.727) (0.917)
Telrite -2.943*** -2.792***

(0.728) (0.933)
TracFone -2.585*** -2.511***

(0.606) (0.904)
True Wireless -4.228*** -4.066***

(0.952) (1.098)
Virgin Mobile -2.932*** -2.865***

(0.605) (0.906)
Yourtel/Terracom -4.124*** -3.950***

(0.635) (0.875)
Low Group -7.788*** -7.634***

(0.679) (0.847)
Medium Group -3.946*** -3.786***

(0.797) (0.972)
State Characteristics (βs) Y Y
Indicators for Quarters Active Y Y
Correlation of demand and selection unobservables (ρ) - -0.0624

Instruments for Selection:
Estimated Oversight (r̂s) - 0.464***

(0.061)
Population Density - -0.005

(0.020)
SNAP Take-up Rate - -0.763

(1.202)
Observations (selected) 216 191
Observations (not selected) - 568

*** p<0.01, ** p<0.05, * p<0.1
Note: Standard errors in parentheses. Dependent variable is the difference between
log market shares for firm j in state s, and the log of the outside share. For selection
model (Heckman, 1979; Iaria, 2014), normally distributed errors are assumed for
each firm-by-state combination in both regression and probit selection equations,
and correlation of these errors is reported. The 11 states that deferred oversight to
the FCC are treated as a single market in the selection model.
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