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Abstract’

Policymakers have recently been paying enormous attention to broadband connectivity in the US,
with about $65 billion allocated for high-speed internet across states. However, over 42 million
Americans still lack internet connectivity, and a “digital divide” exists mainly in rural areas and
low socioeconomic households. It is unclear whether broadband technologies affect an individual's
likelihood of applying for Social Security Insurance (SSI) or Social Security Disability Insurance
(SSDI). This paper evaluates whether better availability of broadband services affects the
probability of applying for SSI and SSDI among the most vulnerable age group, i.e., older adults
aged 50+. I leverage the quasi-experimental staggered rollout of high-speed broadband, combined
with restricted individual panel data from the Health and Retirement Study (HRS), and exploit
both spatial and temporal and individual-level variations in broadband availability. Employing the
latest difference-in-differences (DID) estimator, I found broadband rollout statistically
significantly increased the probability of applying for SSI and SSDI over time (dynamic treatment
effect); however, there was a small and insignificant positive increase in the likelihood of
applications as the average treatment effects (ATE). A back-of-the-envelope calculation suggests
that broadband expansion added over 2,500 applicants for the SSI benefits 2018. The estimates
from this paper highlight the unmeasured benefits of the broadband expansion and have important

policy implications on policies related to SSI and SSDI and broadband availability.
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1.Significance

There are extensive administrative burdens for applying for Social Security benefits, including
understanding eligibility and submitting paperwork and medical records. There could be an
ambiguous effect of increasing these administrative burdens — only the people in dire need will
apply for the benefits or opt out due to the high costs. Such administrative burdens are
distributive, i.e., they affect some groups more than others, creating structural barriers (Herd &
Moynihan 2019). Studies in behavioral economics suggest that these costs may discourage needy
applicants (Bertrand et al. 2004). Especially for older adults (50+), these frictions could be a
cornerstone for individuals deciding whether to apply for Social Security benefits.

We have made enormous technological progress in recent decades, providing access to
computers, the Internet, and smartphones, with about 81 percent of households in 2016 having
broadband connections (Ryan & Lewis 2017). However, more than 42 million Americans still
lack access to broadband services, and significant geographical and socioeconomic disparities
remain in broadband access (Busby et al. 2021). Figure 1 suggests that the percentage of people
filling out online SSDI applications has been relatively consistent from 2014 onward, even after
the increase in broadband technology. The COVID-19 period highlighted the urgent need for
internet connectivity for employment, business, and other essential activities. Recent policies to
expand broadband access, mainly in rural areas and low-income households, suggest stark
disparities in technology access based on geography and income. At the same time, broadband
availability for older adults is increasing. For instance, the availability of high-speed broadband
for the 65+ population in 2010 was about 45 percent, but by 2018, it had become about 60
percent (Gawai, V. P. (2023)). However, it is unclear in the literature whether broadband
availability increases the SSI or SSDI application rate, especially among older adults.

FIGURE (1) % of Total SSDI Applications Filled Online
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Source: Author’s calculation based on the publicly available data from the SSA.

This study is one of the first to provide causal evidence on whether better broadband access
increases the probability of applying for SSI and SSDI benefits among older adults in the
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US.2 Specifically, I study whether broadband improves production efficiency and reduces the
friction to apply for SSI and SSDI benefits. The paper employs a quasi-experimental design,
using the staggered introduction of high-speed “fiber broadband” in census tracts, to evaluate
broadband’s effects on the likelihood of applying for SSI and SSDI among older adults. I use the
biennial waves from individual panel data of the Health and Retirement Study (HRS), a
nationally representative study of individuals aged 51+. The analysis period is from 2010 to
2018, having over 11,000 person-year observations. The key dependent variable in my
regressions is an indicator equal to one if the HRS respondent reports that they applied for the
SSI and SSDI benefits during the survey year. [ use two yearly data sets on broadband at the
census tract level from 2010 to 2018. Merging individual panel HRS data with the broadband
data at the census tract and year level allows me to exploit the spatial, temporal, and,
importantly, individual-level variation in the staggered introduction of high-speed fiber
broadband to estimate the intent to treat (ITT) effect. The new staggered difference-in-
differences (DID) treatment estimator developed by Borusyak et al. (2021) forms the basis for
my primary estimations because it addresses the negative weighting problems and does not rely
on the strict assumption of homogeneity as commonly found in two-way-fixed-effects (TWFE)
estimators.

I hypothesize that those with better internet availability are more likely to apply for SSI or SSDI
benefits due to a reduction in the friction of application. The application cost may include the
distance and time to visit SSA offices in person. For remote areas, these costs might be higher.
So, the benefits of better internet might be saturated in rural areas. This is important to address
the technological divide between urban and rural areas. On the other hand, the digital divide may
exacerbate structural barriers among geographic locations with poor broadband connectivity and
households with low socioeconomic status who might need access to these technologies,
including training in internet literacy. Studies document that in-person assistance matters for
low-income and low-education levels, even in online applications (Deshpande & Li 2019).
Broadband access can promote the applications to SSI and SSDI benefits by reducing the
distance and time.

This study finds that introducing high-speed fiber broadband technology positively affects the
likelihood of applying for SSI and SSDI benefits over time (dynamic treatment effect) among
older adults. I, however, find a statistically insignificant but positive effect in the average
treatment effect (ATE). Specifically, I find a 0.4- and 0.2-percentage point increase in the
likelihood of application for SSI and SSDI benefits, respectively. In 2018, there were over
640,000 applications for SSI benefits for the age group of 51 to 70.> The estimates from this
paper suggest an additional about 2,560 applicants for SSI benefits after the broadband
expansion. These findings emphasize the need for policies that promote broadband expansion
and more investments to understand other structural barriers involved in online applications for
SSI and SSDI benefits.

One of SSA’s primary goals is to deliver services to the public effectively and efficiently. The
causal evidence of whether broadband technology helps in this goal is unclear in the economics

2 This paper is the extension of the Gawai, V. P. (2023), which studies the effect of broadband on mental health
among older adults.
3 SSI Annual Statistical Report, 2018 for the SSI applicants.
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literature. Butrica and Schwabish (2022) document the correlation between broadband and
disability insurance awards, suggesting a weak correlation between these factors. Broadband
access may be even more critical to reduce distance and time when SSA offices are not nearby.
These costs might differ based on broadband availability and the ability to use those
technologies. Studies document that broadband technology does not help 40 percent of older
adults, and about 60 percent of individuals with less than high school education or residents of
rural areas do not use the internet (Herd & Moynihan 2019).

Figures 2 and 3 show the share of the nationally representative sample of older adults who
applied for SSI and SSDI benefits from 2010 to 2018. The application for SSDI declines after
around 63 years, potentially due to OASI (Old-Age and Survivors Insurance) enrollment.

Figure 2: Share of Older Adults (50+) who Applied for SSI during Each Survey Year
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2.Literature Review

There is growing literature on information and broadband technology that could improve the
take-up of social benefits. Research documents low enrollment rates among eligible recipients
across various programs due to the need to be more aware of program availability and rules,
which are barriers to taking up (Chetty et al. 2013). The information could be translated through
peers (Dahl et al. 2014). The internet is a valuable tool for information, and evidence suggests
that providing information increases the likelihood of enrollment in various welfare programs
(Barr & Turner 2017; Notowidigdo 2016). Several recent studies suggest that informing likely-
eligible individuals increases program enrollment (Armour 2018; Barr & Turner 2018; Bhargava
& Manoli 2015; Finkelstein & Notowidigdo 2018). The only recent study I could find suggests
that better internet access increases SSDI applications by about 1.6 percent and benefits rural
areas more after the introduction of iClaim, an innovation in the online applications process
(Foote et al. 2018). On the other hand, the complexity involved in using the internet or the lack
of cognitive ability required to process online applications may discourage some applicants and
create friction in the take-up of social benefit programs (Bhargava & Manoli 2015).

3.Data

3.1 Broadband Data

The empirical analysis draws upon panel data from two sources: the Federal Communications
Commission (FCC) Form 477 spanning 2014 to 2018 and the National Telecommunications and
Information Association’s National Broadband Map (NBM) covering 2010 to 2013. This dataset
encompasses crucial information, including the number of broadband providers, transmission
technology (such as DSL, fiber, cable, or satellite), maximum download and upload speeds
measured in Mbps, and whether the provider offers residential service at the census tract level.
To ensure comprehensive coverage, broadband providers must submit data biannually,
specifically in June and December, demonstrating their ability to deliver internet service with
speeds surpassing 200 Kbps in at least one direction. The census tract, comprising smaller
geographic units compared to counties, offers a finer granularity of analysis. With 84,414 census
tracts in the United States, each ideally accommodating approximately 4,000 residents (Census
Report). The census tract provides precise geographic treatment of broadband instead of
aggregating at the county level, which has been done in the related literature. To ensure the most
recent and reliable broadband data, the analysis primarily relies on the December dataset for each
year.

3.1.1 Definition of the Broadband Providers

The key treatment variable employed in this study pertains to introducing fiber broadband within
a given census tract during a specific year. This binary variable takes the value of 1 in the year of
introduction and persists as such in subsequent years. Conversely, for census tracts where fiber
broadband has not been extended, the variable remains at 0 throughout the observation period,
thus constituting the never-treated group. This research design effectively captures the staggered
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implementation of the treatment. The inclusion of FCC data from 2014 onwards is primarily
motivated by the need to address measurement issues present in earlier years. (Grubesic et al.,
2019) documents some of the limitations of FCC data. Nevertheless, FCC data are the best
publicly available records of broadband providers in the US (Mack et al., 2021).

3.1.2 Expansion of Fiber Broadband

Figure 4 categorizes the Health and Retirement Study (HRS) sample into different cohorts based
on their exposure to fiber broadband expansion. Six distinct cohorts are identified, five
corresponding to each year of introduction of fiber broadband, namely 2010, 2012, 2014, 2016,
and 2018, and a sixth cohort representing individuals who never received fiber broadband during
the study period. The selection of these specific years aligns with the biannual nature of the HRS
data, which serves as the primary source for outcome measurements. By focusing on these time
points, the analysis captures the dynamics of broadband adoption and its potential effects on
mental health within the HRS sample.

Figure (4): Staggered Expansion of Fiber Broadband

Years 2010 2011 2012 2013 2014 2015 2016 2017 2018
Cohort 1
Cohort 2
Cohort 3

Cohort 4

Cohort 5

Cohort 6

_ Introduction of Fiber Broadband and it stays on

No Fiber

Note: The figure shows the introduction of fiber broadband for various HRS Cohorts. Cohort 1
receives the fiber in 2010, cohort 2 in 2012, Cohort 3 in 2014, Cohort 4 in 2016, and Cohort 5 in
2018. Cohort 6 does not receive any fiber.

Note: The figure is borrowed from Gawai, V. P. (2023).

3.3  Health and Retirement Study

The Health and Retirement Study (HRS) is a nationally representative panel study surveying
approximately 20,000 individuals aged 51 and older. The core HRS has been conducted annually
since 1992, transitioning to a biennial format from 1996 onwards. This comprehensive survey
collects demographic, health, relationship, income, and occupation-related information.
Importantly, HRS also captures data on internet use, electronic devices within households, and
the use of electronic technologies like health apps. Furthermore, the restricted files of the HRS
contain information concerning respondents’ geographic residence locations.
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3.3 Descriptive Statistics

After broadband and HRS data are merged, Table 1 shows the sample characteristics. The HRS
survey asks questions related to the application for SSI and SSDI during the current year of the
survey. Please note that a small fraction of the respondents have reported applying for SSI and
SSDI insurance. However, about 15 percent receive SSDI insurance during the current survey.

TABLE (1) Summary Statistics
Variables Mean SD
Applied for SSI 0.01 0.10
Applied for SSDI  0.02  0.15

Receives SSDI 0.15 0.36
Self-Reported Good 0.50  0.50

Health

Age 72.57 10.00
Male 0.39 049
Above High School 0.40 0.49
White 0.73 0.44
Rural 022 041
Medicare 0.79 041
Medicaid 0.17 0.38
Gets Pension 0.27 044

Working for Pay 0.12  0.33
Currently Married  0.51  0.50

N Respondents-Year 16,133

Note: The data are the balanced panel of HRS respondents merged with FCC for the periods 2010 to 2018 for every even year,
using the geographical unit as census tracts.

4.Method

I first estimate a difference-in-differences (DID) regression using the following equation:
Yicgt = o+ B.Fibergt + ag + yt + 6i + gicgt. (1)

Here, Yicgt is the outcome for individual i, living in census tract ¢, which belongs to the fiber
expansion group g, in HRS survey year 7. Fibery is an indicator equal to one if the fiber was
available at census tracts in expansion group g in survey year ¢, and zero otherwise. og represents
the

fiber expansion group fixed effects. yt signifies the survey year fixed effects accounting for
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shocks that affect all individuals in a given survey year. Alternatively, I include individual fixed
effects 01, instead of ag, that control for the time-invariant characteristics of individuals and
allow identification to come from within-individual changes in fiber availability.

I estimate the equation using the recent estimator provided by Borusyak et al. (2021).

The DID model specified above estimates the static treatment effect. My preferred estimate is the
dynamic version of the DID estimator, as suggested by Borusyak et al. (2021), to test for parallel
trends and estimate the dynamic effect of the introduction of high-speed fiber broadband on SSI
and SSDI benefits applications. By incorporating time-varying treatment effects, this estimator
provides valuable insights into the evolving impact of broadband expansion over time and allows
for a more comprehensive analysis of the causal relationship between broadband access and
SSDI reception.

I use the equation (2) for the dynamic treatment effect for the
3

Yiegt = Qg + V¢ + Z B Fiber (g + €icge-
T==-3,7#~-1 (2)

Recent advancements in the difference-in-differences (DID) literature suggest that the
conventional two-way fixed effects (TWFE) estimator provides consistent estimates under the
assumption of treatment effect homogeneity (Sun & Abraham 2021; De Chaisemartin &
d’Haultfoeuille 2022). However, it is plausible to expect that introducing highspeed fiber
broadband may result in a heterogeneous treatment effect, given the varying adoption rates
among different economic agents, potentially influencing SSDI reception among older adults
differently. Moreover, treatment effects may vary across individuals, exhibiting interesting
heterogeneity based on various demographic characteristics. To capture this heterogeneity in
treatment effects over time and across treated units, I employ the event study methodology
proposed by Borusyak et al. (2021), which allows for the heterogeneous treatment effect of fiber
broadband introduction.

5.Results

I start the results with the dynamic treatment effects in Figure 5. Figure 5 shows the dynamic
treatment effect using Equation 2 and estimated using the DID estimator proposed by Borusyak
et al. (2021). Figure 5 suggests that the likelihood of applying for the SSI and SSDI benefits
increases after high-speed fiber broadband is introduced. The dynamic effect becomes
statistically significant over time, suggesting positive benefits for older adults. Figure 5 also
suggests that the estimates before introducing the fiber broadband (period -2 and -3) are closer
to zero and insignificant. I consider this evidence for no pre-trends and consistent with the
parallel trend assumption.

Table 3 shows the average treatment effect. Columns 1 to 3 show the effects of the outcome as
the application to SSI benefits. Column 1 includes the broadband expansion year fixed effects
and the individual fixed effects. In Column 2, I include the time-varying individual controls, and
in Column 3, I include the census tract fixed effects. Estimates in Column 3 suggest that the
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broadband expansion increases the likelihood of SSI applications by 0.04 percentage points,
which is significant at the 10-percent level. Further, Columns 4 to 6 show the estimates for
applications for SSDI benefits as an outcome. Estimates in these columns suggest no effects on
applications for SSDI benefits.

Figure (5): Dynamic Effect of Broadband Expansion on Applications for SSI and SSDI
Benefits
Effect of Broadband on Applications of SSI/SSDI

: o

3 2 -1 0 1 2 3
Periods Since the Broadband Introduction

Average Effect on Application

4 SSI Application

O SSDI Application
Note: This figure shows the dynamic effects plots using Equation 2, estimating with the estimator provided by Borusyak et al. (2021). This
table shows the average treatment effects of the staggered introduction of fiber broadband on the SSI and SSDI applications among
older adults using Eq. 2 and estimating with the estimator provided by Borusyak et al. (2021). The sample is a balanced panel of
Health and Retirement Study (HRS) respondents for biennial waves from 2010 to 2018. The treatment variable is equal to one if
fiber is available to census tract residents in survey year ¢ and is zero otherwise. The individual controls include whether the
individual receives a pension, is currently married, and works for the pay. I also include the HRS person weights in the estimation.

Standard errors in square brackets are clustered at the census tract level. The bars show the 95-percent confidence interval.

TABLE (3) Average Treatment Effect of Fiber Broadband on the Applications for SSI and SSDI

SSI SSDI
) @ €) @ © (6)
Post Fiber 0.002  0.002 0.004 | —0.006 —0.006  0.002

[0.003] [0.003] [0.002] | [0.007] [0.007] [0.006]

Observations 11,936 11,936 12,357 11,920 11,920 12,339
Expansion Year Fixed Yes Yes Yes Yes Yes Yes
Effects

Individual Fixed Effects Yes Yes Yes Yes

Controls Yes Yes
Census-Tract Fixed Yes Yes
Effects

Note: This table shows the average treatment effects of the staggered introduction of the fiber broadband on the SSI and SSDI
applications among older adults using Eq. 1 and estimating with the estimator provided by Borusyak et al. (2021). The sample is a
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balanced panel of Health and Retirement Study (HRS) respondents for biennial waves from 2010 to 2018. The treatment variable
is equal to one if fiber is available to census tract residents in survey year t and zero otherwise. The individual controls include
whether the individual receives pension, is currently married, and works for the pay. I also include the HRS person weights in the
estimation. Standard errors in square brackets are clustered at the census tract level. *** p<0.01, ** p<0.05, * p<0.10.

6.Conclusion

This study contributes to the existing literature by examining the causal relationship between the
rollout of high-speed broadband technology and the probability of applying for SSI and SSDI
benefits among older adults. The findings demonstrate that expanding broadband significantly
increases the chances of applying for SSI and SSDI benefits over time. However, the average
treatment effect is statistically insignificant, despite a positive increase in the applications. I find
a small 0.4-percentage point increase in the likelihood of applications for SSI and a 0.2-
percentage point increase in the probability of applying for SSDI benefits. In 2018, there were
over 640,000 applications for SSI benefits for the age group of 51 to 70.* The estimates from this
paper suggest an additional about 2,500 applicants for SSI benefits after the broadband
expansion.

These findings contribute important insights to the literature, informing policymakers and
stakeholders about the implications of broadband expansion for the well-being of older adults. In
future research, it will be crucial to understand what type of SSI/SSDI applications get affected.
For instance, broadband services might not significantly impact the applications for issuing a
new card since these applications may require in-person contact. On the other hand, the
applications for benefits can be made entirely online and may have a significant impact.

4 SSA annual report 2018 for the SSI applicant.
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