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Faced with the economic fallout of the Covid
Pandemic in early 2021, Congress aimed to help
low-income Americans remain connected by
providing up to a $50 monthly subsidy for
Internet connections. The Emergency Broadband
Benefit (“EBB”) Program, established by the
Consolidated Appropriations Act of 2021
(“CAA”)1, had nearly nine million participants
by the end of 2021.2
Now, as the Federal
Communications Commission (“FCC”) prepares
rules for the EBB Program’s longer-term
replacement—the
Affordable
Connectivity
Program
(“ACP”)
established
by
the
3
Infrastructure Investment and Jobs Act —it is
worth studying the EBB Program in search of
guidance for the ACP.4
The EBB Program was, in large part, a beefed-up
version of the long-lived Lifeline Program,
increasing the subsidy from $9.25 to $50 per
month and expanding the eligibility criteria.
Importantly, Lifeline customers could participate
in both programs, allowing for Lifeline
subscribers to obtain an additional broadband
service (either from the same provider or a
different one). According to data from the
Universal Service Administration Company
(“USAC”), in November 2021 at least two-thirds
of EBB participants were Lifeline subscribers
(qualifying as such).5 Since publicly-available
data does not provide a full accounting of the
Lifeline-EBB participation overlap, in this
PERSPECTIVE I attempt to estimate the complete
subscription overlap between the two programs.
My analysis suggests that in November 2021,
Lifeline subscribers accounted for about 80% of
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EBB participation. With broadband adoption by
low-income Americans being about 75%, it could
be that only about 5% of EBB participants were
not previously online. This finding comports
with evidence indicating that less than 10% of
EBB participants were digitally disconnected.6
As such, the EBB Program did not appear to be
increasing broadband adoption by much, though
it may be argued that was not the point.7 I also
find EBB participation to be lower for older
Americans and rural households, and sometimes
materially so.

… the EBB Program, despite its large
subsidy, did not materially increase
broadband
adoption
by
disconnected households. In some
respects, this result is expected.
Several policy implications follow from this
analysis.
First, the EBB Program, despite its large subsidy,
did not materially increase broadband adoption
by disconnected households. In some respects,
this result is expected.8
Second, these results suggest that the ease of
enrollment, a familiarity with communications
subsidy programs, and the efforts of Lifeline
providers to inform households about subsidy
programs, played key roles in EBB participation.
Participation in the ACP is encouraged by
simplifying and improving the verification
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process, marketing the ACP through eligibility
programs such as the Supplemental Nutrition
Assistance Program (“SNAP”), and providing
incentives for broadband providers to seek out
and accommodate qualified households.
Proposals to limit sales commissions on ACP
accounts, as suggested by several political
interest groups (and apparently embraced by the
FCC), may do more harm than good by
discouraging equal treatment for ACP-eligible
customers or even discouraging their use of the
program.9

… the ease of enrollment, a
familiarity with communications
subsidy programs, and the efforts of
Lifeline
providers
to
inform
households about subsidy programs,
played
key
roles
in
EBB
participation.
Finally, given the reduction in the monthly
subsidy (from $50 currently for the EBB to $30 for
the ACP), the FCC should keep net prices low by
avoiding
aggressive
minimum
service
requirements
and
providing
broadband
providers the flexibility to craft lower-priced
offerings that target eligible households (such as
Comcast’s Internet Essentials).10 According to
the Agency’s recently released draft order, this is
the approach the Commission intends to take.11
Empirical Strategy
To obtain EBB support, a household had to
satisfy eligibility criteria encompassing—but
slightly more expansive than—those of the
Lifeline Program.12 Lifeline subscribers were
automatically eligible, so it follows that they
would be early entrants to the EBB Program,
avoiding the red tape of the verification process.
By November 2021, data indicate that at least
two-thirds of EBB participants used Lifeline to
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qualify for EBB, so the overlap between the two
subsidy programs is at least that large.
To quantify the full overlap of the two subsidy
programs, I use regression analysis. The data
generating process is known: EBB participants
(Yi) are some share of EBB-eligible households
(Ei). Eligible households may be divided into
those with Lifeline (Li) and those without (Ni =
Ei – Li). Thus, the number of EBB enrollees in
county i is some share of Lifeline subscribers in
county i and eligible households that are not
Lifeline subscribers in county i, or,
Yi     L i  (1   ) N i   i ,

(1)

where i is the econometric disturbance term.
Equation (1) is estimated by constrained
regression since EBB participants must come
from one of the two pools eligible households.
(For estimation, all the variables are divided by
total households in the county.) The coefficient 
indicates the propensity of Lifeline subscribers to
participate in the EBB Program while (1 – )
measures the propensity of eligible but nonLifeline subscribers to participate in the EBB
Program. Using the estimated coefficients, the
share of joint EBB and Lifeline subscribers can be
estimated.
Data
Data on EBB enrollments (November 2021) and
Lifeline subscriptions (October 2021) are
obtained from USAC including participation
counts at the county level. To measure eligible
homes, I begin with USAC’s state-level eligibility
figures.13 I then allocate these state figures to
counties using the share of persons with incomes
below 135% of the poverty level in each county
based on data from the U.S. Census Bureau’s fiveyear American Community Survey (“ACS”) for
years 2015-2019.14 Several other variables from
the Census data are used including broadband
adoption (by any means); a variable for
households with persons aged 65 or older, since
older persons have a lower adoption rate; and a
variable measuring the rural status of counties is
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based on the U.S. Department of Agriculture’s
Rural-Urban Continuum Code (“RUCC”).15
The sample is restricted in two dimensions. First,
a handful of counties have missing data on
Lifeline or EBB subscriptions. These counties are
excluded. Second, I exclude any county with an
American Indian population in the top 5% of the
sample, since Tribal Areas are treated differently
in several respects including subsidy size and
qualifications. Third, some Lifeline and EBB
accounts are not assigned to a specific county and
are thus not in the data. The final sample
includes 2,917 counties (of a total of 3,006
counties), so 97% of counties are retained.

Proposals
to
limit
sales
commissions on ACP accounts, as
suggested by several political
interest groups (and apparently
embraced by the FCC), may do more
harm than good by discouraging
equal treatment for ACP-eligible
customers or even discouraging their
use of the program.
Descriptive Statistics
According to USAC, only about 20% of eligible
households participate in the Lifeline Program.16
The EBB Program’s subsidy is much larger, so it
is expected that participation in the program will
be higher than for Lifeline. Table 1 summarizes
the participation rates for the estimation sample.
EBB Program data is from November 2021 and
Lifeline participation is from October 2021. Data
is limited to the 48 contiguous states and
Washington, DC.17

PHOENIX CENTER PERSPECTIVES 22-01

Table 1. EBB Penetration, Households
Group
EBB

Participation
Rate
21.3%

Lifeline

18.2%

EBB/Lifeline

1.17

The EBB Program’s participation rate is slightly
higher than Lifeline’s rate, but both were around
20% in October/November 2021.18
(EBB
enrollment increased substantially in December
2021). At present, there are 1.17 EBB participants
for every Lifeline subscriber, a bump in
participation due to the higher subsidy and
expanded qualifications.
Figure 1. EBB Participation

Figure 1 provides a scatter plotamong EBB
participation (Yi), Lifeline subscribers (Li), and an
estimate of the number of eligible homes not
participating in Lifeline (Ni). All three variables
are expressed on a per-household basis to
address scale. On the vertical axis is EBB
participants as a share of all households within a
county. The blue-colored scatter plot is Lifeline
subscribers and the red-colored plot is eligiblebut-not-Lifeline households. Included in the
figure are a linear fit of the data for each group.
Participation in the EBB Program is more
strongly related to the pool of Lifeline
subscriptions than is it to the pool of eligible but
not Lifeline households.
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Table 2. Descriptive Statistics

Table 3. Regression Results

Variable
Households (HH)

Mean
40,640

St. Dev.
120,632

Yi

2,282.7

8,498

Li

0.050

…

Ni

0.053***

0.053***

Constant
Obs.
R2

-0.004***
2,917
0.75

-0.003**
2,917
0.75

Yi/HH
Li
Li/HH
Ni

1,948.4

8,780.8

0.043

…

8,758.7

25,883

Ni/HH

0.245

…

Broadband

0.757

…

65 or older

0.333

…

Rural

0.185

…

Descriptive statistics for all variables used in the
analysis are provided in Table 2. These statistics
are unweighted averages of the counties. About
30% of homes are eligible, with 17% of those
households participating in Lifeline (83% not
doing so). The (unweighted) average broadband
adoption rate is 76% (about 83% weighted), about
one-third of homes have a person aged 65 or
older, and nearly 20% of counties are classified as
rural.
Results
Estimation of Equation (1) is by constrained
regression (“CREG”) so that EBB Participants
come from either the pool of Lifeline subscribers
or the pool of eligible but not Lifeline households.
Ordinary Least Squares (“OLS”) results are
presented for comparison purposes. CREG
ensures the predicted number of EBB
participants equals its true value.
Robust
standard errors are calculated for hypothesis
testing.
Table 3 summarizes the results. The R2 of the
CREG and OLS models are 0.75, so most of the
variation in EBB participation is explained by the
regressions.19 The coefficients are comparable
across the two estimation methods.
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Covariate

CREG
Coef.
0.947***

OLS
Coef.
0.930***

Stat. Sig. * 10%, ** 5%, *** 1%

For the CREG model, the coefficient on Li is 0.947
and on Ni is 0.053, indicating Lifeline participants
have a high propensity to enroll in the EBB
Program. Non-Lifeline but eligible households
have a much smaller propensity to participate in
the EBB Program. An increase in Lifeline
subscribers of 100 homes increases EBB
participation by 95 homes, while the same
increase in eligible homes not using Lifeline is
only about five EBB participants. Multiplying the
coefficients by the sum of Li and Ni provides an
estimate of the total number of EBB participants
from each group. For both regressions, about
80% of EBB participants are also Lifeline
subscribers.
In Table 4, the results are summarized where the
regression models are augmented to include
several covariates of interest: (1) the share of
homes already subscribed to broadband; (2) the
share of population aged 65 or older; and (3) a
dichotomous indicator for rural counties. These
variables enter as interaction terms with Li and Ni
and thus alter the slope of the relationship of Li
and Ni to EBB participation. Note that these
variables are county-level as well, so they
represent the probability an eligible household
falls into one of these three groups. I exclude the
broadband variable as an interaction term for Li
since most Lifeline subscribers have a broadband
service (about 3% are voice only).20
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Table 4. Augmented Regression Results
Covariate
Li

CREG
Coef.
1.222***

OLS
Coef.
1.227***

…

…

Li  Over65

-0.599*

-0.945**

Li  Rural

-0.124***

-0.065

Li  Broadband

Ni

0.087***

0.126***

Ni  Broadband

-0.003

-0.040

Ni  Over65

-0.093*

-0.070

Ni  Rural

-0.023***

-0.036***

Constant
Obs.
R2

-0.006***
2,917
0.78

-0.005***
2,917
0.78

… given the reduction in the monthly
subsidy (from $50 currently for the
EBB to $30 for the ACP), the FCC
should keep net prices low by
avoiding
aggressive
minimum
service requirements and providing
broadband providers the flexibility
to craft lower-priced offerings that
target eligible households (such as
Comcast’s Internet Essentials).

Stat. Sig. * 10%, ** 5%, *** 1%

Based on the CREG and adjusting for the
interaction terms, the average effect of Li on EBB
participation is 0.93 and for Ni is 0.07. These
values are close to those in Table 3. As before, the
bulk of EBB participants are coming from the
pool of Lifeline subscribers (about 75%), though
a bit less than for the more parsimonious model.
Statistical significance of the additional
covariates is mixed, with the rural variable being
the more precisely estimated. These additional
covariates have meaningful effects on the
estimated participation. For the Li pool, a 10percentage point increase in the older population
reduces participation by 8.2% while Lifeline
subscribers in rural areas participate 13.7% less.
For the Ni pool, a 10-percentage point increase in
the older population reduces participation by
9.8% and households in rural areas participate
46.3% less. It may be worth targeting these
populations on the availability of these subsidies
and facilitating their enrollment.
Measurement Error
The measure of eligibility used here is estimated
from USAC state level eligibility data and county
level poverty data. That, in addition to the fact
that EBB eligibility is slightly broader than for the
Lifeline Program, it is worth considering
measurement error in the eligibility variable Ni.21
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Here, I evaluate the consequences of
measurement error using Regression Calibration
(“RC”), an approach that considers measurement
error and adjust both the point estimates and
intervals of the model’s coefficients considering
measurement error.22
Comparing the OLS
estimates to the RC estimates sheds light on the
influence of measurement error in this analysis.
Table 5. Regression Results
Covariate
Li

OLS
Coef.
0.930***

RC (90%)
Coef.
0.923***

RC (80%)
Coef.
0.916***

Ni

0.053***

0.060***

0.069***

Constant
Obs.
R2
Lifeline Share

-0.003**
2,917
0.75
79.7%

-0.004**
2,917
0.75
77.5%

-0.006**
2,917
0.75
74.7%

Stat. Sig. * 10%, ** 5%, *** 1%

Table 5 summarizes the results. I assume the
reliability of Ni is either 90% or 80% and the errors
are additive.23 For the RC models, the coefficient
on Ni rises relative to OLS, but the difference is
relatively small. The estimated share of EBB
participants that are also Lifeline subscribers falls
from 0.80 to 0.75 at the larger 20% error rate.
Conclusion
This analysis, as well as USAC data, suggests that
most of the participation in the EBB Program (as
of November 2021) was by Lifeline subscribers,
PAGE 5

P E R S P E C T I V E S

perhaps due to the automatic qualification of
Lifeline subscribers for the EBB Program. USAC
data indicates that at least two-thirds of EBB
participants qualified via Lifeline subscribership,
though my estimates suggests that the total share
is more like 80%. It appears much of the EBB
Program’s funding was spent securing an
additional broadband connection for low-income
households already having broadband and
receiving subsidies for that connection through
the Lifeline Program. The point of the EBB
Program was not necessarily to expand adoption
but to maintain it during the pandemic’s
economic malaise, so perhaps this finding is
untroubling. Lifeline is “permanent” and EBB
temporary, so permitting joint subscriptions has
some justification. Also, the implication is that
the EBB Program has done little to close the
broadband gap or maintain adoption during the
pandemic (since Lifeline accounts are often verylow cost or no-cost plans).
As for formulating new policies, the results
suggest enrollment is difficult and takes time.
Lower participation rates by older Americans
and households in rural areas may reflect a lack
of information, trouble enrolling, or else a lack in
demand or availability.

complexities may be addressed by motivating
knowledgeable and relevant agents to encourage
and facilitate eligible households to enter the
program. While a few political interest groups
have asked the FCC to prohibit sales
commissions for ACP customers, with the aim of
curbing aggressive sales tactics, the downside of
such a prohibition may be less enrollment. If you
want knowledgeable people at the front lines to
promote ACP enrollment, then it rational to
reward them for doing so. Absent sales
commissions, ACP-eligible households may be
unequally treated.
Besides, the arguments
against sales commissions infantilizes lowincome Americans. Marketing the ACP through
eligibility programs (such as SNAP) may help
with the lack of information for eligible
households.
With the ACP’s lower subsidy, it seems sensible
to permit broadband providers to craft ACPtargeted broadband plans to keep net prices low.
Also, aggressive minimum standards are
discouraged as they raise prices, thus inflating
net prices, reducing participation, and curbing
adoption.

As the nation moves forward with the ACP,
addressing a lack of information and enrollment
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NOTES:


Dr. George S. Ford is the Chief Economist of the Phoenix Center for Advanced Legal and Economic Public Policy Studies.
The views expressed in this PERSPECTIVE do not represent the views of the Phoenix Center or its staff. Dr. Ford may be
contacted at ford@phoenix-center.org.
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17

The Lifeline participation rate is a little less than 20% (as reported by USAC) since a few counties are excluded and some
Lifeline counts are not assigned to a specific county.

18

19

Robust regression is an iterated weighting method, so there are multiple procedures for computing its value.

20

Data available at: https://www.usac.org/lifeline/resources/program-data/#Participation.

A test of measurement error indicates its presence. Delgado, M. A., and W. González Manteiga, Significance Testing in
Nonparametric Regression Based on the Bootstrap, 29 ANNALS OF STATISTICS 1469-1507 (2001).

21

22

P.J. Brown, Measurement, REGRESSION, AND CALIBRATION (1993).

23

The RC models employ the -eivreg- command in Stata 17.

PHOENIX CENTER PERSPECTIVES 22-01

PAGE 8

