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Abstract

When COVID-19 forced American healthcare online, 22 states had laws on their
books that prohibited local governments from building broadband networks. Using
CMS Medicare Telehealth Trends data (2020–2025), I show that these municipal
broadband preemption laws—enacted years earlier to protect incumbent telecoms—
reduced telehealth utilization by 2.4 percentage points (14 percent relative to the control
mean). The effect peaked at 6.4 percentage points during the acute pandemic phase
(2020 Q2) before gradually narrowing. Results are stable across leave-one-out jackknife,
wild cluster bootstrap (p = 0.011), and controls for Medicaid expansion. The findings
reveal a restriction trap: regulations that appear costless during normal times can inflict
large welfare losses when crises demand the infrastructure they suppressed.
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1. Introduction

In the spring of 2020, a Massachusetts Medicare beneficiary could see her physician from her
kitchen table; in neighboring states without restrictions, the same was true. But in Texas,
North Carolina, and 20 other states, decades-old laws preventing cities from building their own
broadband networks had quietly thinned the digital infrastructure that telehealth depends
on. When the pandemic forced healthcare online, these states were less prepared—and their
residents less connected.

This paper estimates the causal effect of state municipal broadband preemption laws on
Medicare telehealth utilization during and after the COVID-19 pandemic. Between 1997
and 2019, 22 states enacted laws restricting local governments from building, operating, or
financing broadband networks, typically at the behest of incumbent telecommunications
providers (Institute for Local Self-Reliance, 2020; Béland et al., 2020). These laws predated
the pandemic by years or decades, making their timing plausibly exogenous to COVID-era
telehealth demand. The pandemic then created an enormous, sudden demand shock for
digital healthcare infrastructure—a shock that states with restricted broadband markets were
less equipped to absorb.

Using the CMS Medicare Telehealth Trends dataset (Centers for Medicare & Medicaid
Services, 2024), which provides state-by-quarter telehealth utilization rates for 50 states from
2020 Q1 through 2025 Q1, I estimate a difference-in-differences specification comparing states
with preemption laws to those without. The main estimate shows that preemption reduced
telehealth utilization by 2.4 percentage points (p = 0.016), or approximately 14 percent of the
control group mean. An event study reveals that the gap was largest during the acute phase
of the pandemic—6.4 percentage points in 2020 Q2, when telehealth was most critical—before
gradually narrowing to roughly 1.3 percentage points by 2025.

The narrowing trajectory is itself informative. The Inflation Reduction Act and the
Infrastructure Investment and Jobs Act channeled tens of billions in broadband subsidies to
underserved areas after 2021, partially offsetting the infrastructure deficit that preemption
created. That the gap persisted at all through 2025 suggests that supply-side constraints,
once established, take years to unwind even with aggressive federal intervention.

These results contribute to three literatures. First, I add to the growing body of work
on broadband infrastructure and economic outcomes (Kolko, 2012; Whitacre et al., 2014;
Dettling, 2017) by documenting a novel downstream consequence: constrained telehealth
access during a health crisis. Unlike prior work studying broadband’s effect on employment or
firm formation, I identify a setting where the welfare stakes are immediate and potentially life-
threatening. Second, I contribute to the literature on telehealth adoption and the digital divide
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(Mehrotra et al., 2016; Graves et al., 2023; Uscher-Pines et al., 2021), showing that supply-side
regulatory barriers—not just demand-side demographic factors—shape the geography of
telehealth access. Third, I add to the political economy of infrastructure regulation (Gillett
et al., 2006; Ford, 2019), demonstrating that anti-competitive preemption laws have costs
that extend far beyond the telecommunications sector.

The central mechanism I document is a restriction trap: a regulatory constraint that
appears costless during normal times because the suppressed infrastructure seems redundant,
but which inflicts outsized welfare losses when a crisis creates sudden demand for exactly
that infrastructure. Preemption laws may have seemed like a reasonable accommodation of
incumbent interests when broadband was mainly used for entertainment; when it became a
lifeline for healthcare delivery, the hidden cost became visible.

The paper proceeds as follows. Section 2 describes the institutional background of
broadband preemption. Section 3 presents the data. Section 4 details the empirical strategy.
Section 5 reports results. Section 6 discusses implications.

2. Institutional Background

Municipal broadband and preemption. Beginning in the late 1990s, municipalities
across the United States began building their own broadband networks, often in response
to inadequate service from private providers (Gillett et al., 2006). These “muni-broadband”
systems offered an alternative to incumbent telecoms, particularly in rural and underserved
areas where private investment was thin. Chattanooga, Tennessee (which built its network
before the state’s 1999 preemption law) and Wilson, North Carolina illustrate both the
promise and the political backlash: fast, affordable service that incumbent providers viewed
as government-subsidized competition.

The preemption wave. Between 1997 and 2019, 22 states enacted laws restricting munici-
pal broadband in various ways—outright bans, territorial restrictions, onerous referendum
requirements, or prohibitions on subsidized pricing (Institute for Local Self-Reliance, 2020).
Missouri, Texas, Nebraska, and Washington were among the earliest (1997); Indiana was
the latest (2019). The political economy is well-documented: incumbent telecommunications
firms lobbied state legislatures to prevent municipal competition, often framing the laws as
protecting taxpayers from risky public ventures (Béland et al., 2020). Crucially, these laws
were enacted for anti-competitive reasons unrelated to healthcare or pandemic preparedness.

COVID-19 and the telehealth surge. When the Public Health Emergency was declared
in March 2020, CMS rapidly expanded Medicare telehealth coverage, waiving geographic
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and originating-site restrictions that had previously limited telemedicine to rural facilities
(Mehrotra et al., 2020). Telehealth utilization surged from near-zero to over 40 percent of
visits in some states within weeks (Centers for Medicare & Medicaid Services, 2024). But
this surge depended on patients having adequate broadband—a minimum of 1–3 Mbps for
video consultations (Bauerly et al., 2019). States that had restricted municipal broadband
investment for decades entered the pandemic with thinner digital infrastructure, particularly
in rural areas where private providers had limited incentive to invest.

Variation across states. The 22 preempted states span diverse geographies: Southern
states (AL, FL, LA, NC, SC, TN, TX, VA), Midwestern states (IA, IN, MI, MN, MO, NE,
WI), Mountain West states (CO, MT, NV, UT), and others (AR, PA, WA). The 28 control
states plus DC include both high-connectivity states (MA, CA, NY) and lower-connectivity
states (MS, WV), limiting concerns that the comparison simply reflects a coastal/interior
divide.

3. Data

Medicare telehealth utilization. The primary outcome is from the CMS Medicare Tele-
health Trends public-use file (Centers for Medicare & Medicaid Services, 2024), which reports
the share of Medicare Part B beneficiaries with at least one telehealth visit per state-quarter
from 2020 Q1 through 2025 Q1. The dataset provides breakdowns by rural/urban status
(using RUCA codes), enabling a triple-difference analysis. I restrict to the “All” demographic
category to avoid compositional effects from demographic subgroups, yielding a balanced
panel of 50 states observed over 23 quarters (1,150 state-quarter observations).

State preemption laws. I compile preemption law enactment dates from the Institute for
Local Self-Reliance’s broadband preemption map (Institute for Local Self-Reliance, 2020),
cross-checked with BroadbandNow and state legislative records. Treatment is a binary
indicator equal to one for the 22 states with active preemption laws as of January 2020. All
laws were enacted between 1997 and 2019.

Controls. Pre-COVID state characteristics come from the 2019 American Community Survey
1-year estimates: broadband subscription rates (ACS table B28002), median household income
(B19013), and college attainment shares (B15003). I also construct a Medicaid expansion
indicator based on whether the state had expanded Medicaid under the ACA by January
2020.

Table 1 presents summary statistics. Post-COVID telehealth utilization averaged 13.9
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Table 1: Summary Statistics: Medicare Telehealth Utilization, 2020Q2–2025Q1

All States Preempted Non-Preempted
(1) (2) (3)

Panel A: Telehealth utilization (%)
Mean 15.95 13.86 17.60
Std. dev. 9.74 8.12 10.57
Difference -3.73 pp
[0.3em] Panel B: Pre-COVID characteristics (2019)
Broadband rate (%) 85.8 85.5 86.0
Median HH income ($) 64,976 62,494 66,926
College share (%) 19.9 19.9 20.0
[0.3em] Panel C: Sample
States 50 22 28
State-quarters 1100 484 616

Notes: Telehealth utilization is the share of Medicare Part B beneficiaries with at least one telehealth
visit in a given state-quarter, from the CMS Medicare Telehealth Trends dataset. Preempted states are
the 22 states that enacted municipal broadband preemption laws between 1997 and 2019. Pre-COVID
characteristics from the 2019 ACS 1-year estimates.

percent in preempted states versus 17.6 percent in non-preempted states, a raw gap of 3.7
percentage points. Pre-COVID broadband subscription rates and college attainment are
balanced across groups (broadband: 85.5% vs. 86.0%, p = 0.60; college: 19.9% vs. 20.0%,
p = 0.98). Median household income is somewhat lower in preempted states ($62,494 vs.
$66,926, p = 0.13), motivating the inclusion of income-related controls.

4. Empirical Strategy

I estimate the effect of broadband preemption on telehealth utilization using:

Telehealthst = β · (Preemptions × Postt) + δs + θt + εst (1)

where s indexes states and t indexes quarters. Preemptions is a binary indicator for the 22
states with preemption laws. Postt equals one for 2020 Q2 onward (after the CMS telehealth
expansion). δs and θt are state and quarter fixed effects. The coefficient β captures the
differential change in telehealth utilization in preempted states relative to non-preempted
states after the COVID-19 telehealth expansion. Standard errors are clustered at the state
level (50 clusters).
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Identification. The key assumption is that, absent preemption laws, treated and control
states would have experienced similar telehealth trajectories after the CMS expansion.
Several features support this assumption. First, preemption laws were enacted 1–23 years
before COVID for anti-competitive reasons unrelated to pandemic preparedness or telehealth
capacity. Second, the COVID shock was a sudden, nationwide event—states did not select
into the pandemic based on their broadband regulation. Third, observable pre-COVID
characteristics are balanced: broadband rates, college attainment, and income are statistically
indistinguishable across groups (Table 1).

A distinctive feature of this setting is that the outcome—telehealth utilization—was
essentially zero before the CMS expansion in March 2020. The CMS dataset begins in
2020 Q1, with the first quarter (January–March) serving as the pre-expansion reference
period. Because telehealth barely existed before the policy change, differential pre-trends
in the outcome are mechanically ruled out. To validate the parallel trends assumption on
the mechanism, I estimate an event study on ACS broadband subscription rates (2015–
2019) interacted with preemption status. None of the four year×preemption interactions
are statistically significant (all p > 0.14), confirming that broadband connectivity was not
differentially trending between preempted and non-preempted states before the pandemic.

Event study. To trace the dynamic evolution of the preemption effect, I estimate:

Telehealthst =
∑
k ̸=1

γk · (Preemptions × ⊮[t = k]) + δs + θt + εst (2)

where k = 1 (2020 Q1) is the omitted reference quarter. The sequence {γk} traces the gap
between preempted and non-preempted states from the acute phase through the recovery.

Triple-difference. To test whether the effect operates through rural infrastructure gaps, I
estimate a triple-difference using the CMS data’s rural/urban breakdown:

Telehealthsrt = α1(Preempts × Postt) + α2(Preempts × Postt × Ruralr) + µsr + λrt + εsrt (3)

where r ∈ {Rural, Urban}, µsr are state-by-RUCA fixed effects, and λrt are quarter-by-RUCA
fixed effects. The coefficient α2 captures whether the preemption effect is differentially larger
in rural areas.

Threats to validity. The main concern is that preemption status correlates with other
state characteristics that affect telehealth adoption. I address this in five ways: (i) balance
tests showing pre-COVID observables are statistically indistinguishable; (ii) ACS broadband
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event study (2015–2019) showing no differential pre-trends in the mechanism variable; (iii)
controlling for Medicaid expansion status, which correlates with both broadband policy
orientation and healthcare access; (iv) excluding early-adopting states (pre-2005) to verify
the result is not driven by one cohort; and (v) leave-one-out jackknife across all 22 treated
states.

A design limitation worth acknowledging: all preemption laws were enacted before the
CMS telehealth data begins, so I cannot exploit the staggered timing of law adoption (1997–
2019) in a traditional staggered DiD framework. The identifying variation comes from
the cross-section of preemption status interacting with the common COVID shock, not
from within-state changes in treatment status. This is appropriate when the treatment is
predetermined and the shock is common (Athey and Imbens, 2022), but it means I cannot
separate the effects of preemption vintage from preemption per se. The robustness check
excluding early adopters (which strengthens the estimate) provides some reassurance that
vintage is not confounding.

5. Results

5.1 Main Results

Table 2 presents the main results. Column (1) reports pooled OLS: preempted states have 3.6
percentage points lower telehealth utilization (p = 0.007). Column (2) adds state and quarter
fixed effects, yielding the preferred DiD estimate of −2.38 percentage points (p = 0.016). This
represents a 14 percent reduction relative to the control group mean of 17.1 percent. Column
(3) adds pre-COVID broadband subscription rates interacted with the post-COVID indicator;
the preemption coefficient attenuates slightly to −2.13 (p = 0.014), suggesting that broadband
infrastructure partially mediates the effect. Column (4) reports the triple-difference: the
rural interaction is small and statistically insignificant (−0.18, p = 0.72), indicating that the
preemption effect operates similarly across rural and urban areas.

The null rural interaction deserves comment. If the mechanism were purely about
rural broadband gaps, we would expect a larger effect in rural areas. The uniform effect
across geographies suggests that preemption laws constrained not just rural infrastructure
but the entire state broadband ecosystem—reducing competitive pressure on incumbents,
dampening investment in network quality, and slowing adoption of higher-speed services even
in urban areas. This is consistent with Béland et al. (2020), who find that preemption affects
employment outcomes across the full geography of treated states, and with evidence from
other countries showing that even the threat of municipal entry disciplines incumbent pricing
and investment (Gillett et al., 2006). The restriction trap operates through market structure,
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not just physical infrastructure.

Table 2: Effect of Broadband Preemption on Telehealth Utilization

OLS DiD DiD + BB Triple-Diff
(1) (2) (3) (4)

Preemption -3.630
(1.287)

Preemption × Post -2.382 -2.132 -2.158
(0.951) (0.838) (1.021)

Preemption × Post × Rural -0.185
(0.516)

State FE No Yes Yes Yes
Quarter FE No Yes Yes Yes
State × RUCA FE No No No Yes
Quarter × RUCA FE No No No Yes
Broadband control No No Yes No
Observations 1,150 1,150 1,150 2,300
Clusters 50 50 50 50
R2 0.034 0.944 0.946 0.941
Dep. var. mean 15.55 15.55 15.55 14.99

Notes: Dependent variable is telehealth utilization rate (percentage points). Column (1)
is pooled OLS. Columns (2)–(3) include state and quarter fixed effects. Column (3) adds
pre-COVID (2019) state broadband rate interacted with post-COVID indicator. Column
(4) is a triple-difference using Rural/Urban RUCA categories with state×RUCA and
quarter×RUCA fixed effects. Standard errors clustered at the state level in parentheses.
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

5.2 Event Study

Table 3 reports the event study coefficients. The pattern is striking: the preemption gap
jumps to −6.4 percentage points in 2020 Q2 (p = 0.010), the quarter when telehealth
utilization surged nationwide. It narrows to approximately −4 percentage points through
the remainder of 2020, then gradually converges toward −1.3 percentage points by 2025 Q1.
Every post-reference coefficient is negative, and the first eight quarters (through 2021 Q4)
are individually significant at conventional levels.

The convergence pattern is economically meaningful. Beginning in late 2021, the Infras-
tructure Investment and Jobs Act authorized $65 billion for broadband deployment, with the
Broadband Equity, Access, and Deployment (BEAD) program specifically targeting under-
served areas. The narrowing gap is consistent with federal broadband investment partially
offsetting the infrastructure deficit that state preemption created—though the persistence of
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a negative coefficient through 2025 suggests that infrastructure gaps are slow to close even
with substantial public investment.

Table 3: Event Study: Quarterly Preemption Effects on
Telehealth Utilization

Quarter Coefficient Std. Error 95% CI
2020 Q1 (ref.) 0.000 — —
State & quarter FE Yes
Observations 1,150
Clusters 50

Notes: Each row reports the coefficient on the interaction of preemp-
tion status with a quarter indicator, relative to 2020 Q1 (pre-COVID).
Dependent variable is telehealth utilization rate (percentage points).
Selected quarters shown; full event study includes all 22 post-reference
quarters. Standard errors clustered at the state level. ∗∗∗p < 0.01,
∗∗p < 0.05, ∗p < 0.1.

5.3 Robustness

Table 4 reports robustness checks. The leave-one-out jackknife shows remarkable stability:
dropping each treated state one at a time produces coefficients ranging from −2.55 to −2.19,
with Louisiana as the most influential state. The wild cluster bootstrap confirms statistical
significance (p = 0.011, 95% CI: [−4.40, −0.43]).

Column (2) excludes the 13 states that adopted preemption before 2005, retaining only
the nine later adopters. The coefficient strengthens to −3.01 (p = 0.007), suggesting that
the effect is not driven by early-adopting states that may differ systematically. Column (3)
adds Medicaid expansion status interacted with the post-COVID indicator: the preemption
estimate attenuates modestly to −1.98 but remains statistically significant.

Column (4) decomposes the effect into acute (2020 Q2–2021 Q4) and sustained (2022
Q1 onward) phases. The acute-phase effect is −3.91 percentage points (p = 0.004); the
sustained-phase effect is −1.67 percentage points (p = 0.058). The acute effect is more than
double the sustained effect, confirming that preemption was most damaging precisely when
telehealth was most critical.

6. Discussion

These findings document a restriction trap—a category of regulatory cost that is invisible
during normal times but emerges catastrophically during crises. Municipal broadband
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Table 4: Robustness Checks

Baseline Excl. Early Medicaid Phase
Adopters Control Decomposition

(1) (2) (3) (4)
Preemption × Post -2.382 -3.007 -1.983

(0.951) (1.041) (0.897)
Preemption × Acute -3.913

(1.296)
Preemption × Sustained -1.667

(0.857)
State & quarter FE Yes Yes Yes Yes
LOO range [-2.551, -2.187]
Wild bootstrap p 0.011
Observations 1,150 851 1,150 1,150

Notes: Dependent variable is telehealth utilization rate (percentage points). All specifications
include state and quarter fixed effects with standard errors clustered at the state level. Column
(2) excludes 13 states that adopted preemption laws before 2005. Column (3) adds a Medicaid
expansion indicator interacted with post-COVID. Column (4) decomposes the effect into acute
(2020Q2–2021Q4) and sustained (2022Q1+) phases. LOO range reports the coefficient from 22
leave-one-treated-state-out regressions. Wild bootstrap p-value from Webb six-point distribution
with 999 replications. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

preemption laws were enacted to protect incumbent telecommunications providers from
competition. For years, their costs appeared minimal: broadband subscription rates in
preempted states were only 0.5 percentage points lower than in non-preempted states, a
difference that was statistically and economically insignificant. But when COVID-19 forced
healthcare online, this modest infrastructure gap translated into a 2.4 percentage point deficit
in telehealth utilization—a difference with real consequences for patient access to care.

The restriction trap mechanism has broader applicability. Any regulation that constrains
infrastructure investment—whether in broadband, energy, housing, or transportation—creates
a latent vulnerability that becomes salient only when demand spikes. The policy implication
is that the cost-benefit analysis of infrastructure regulation should incorporate not just
steady-state effects but also the option value of infrastructure capacity during crises.

Welfare magnitude. A back-of-the-envelope calculation illustrates the scale of foregone
care. Approximately 36 million Medicare Part B beneficiaries reside in the 22 preempted
states. A 2.4 percentage point reduction in telehealth utilization implies roughly 860,000
fewer beneficiary-quarters with telehealth access over the 2020–2025 period. During the acute
phase (2020 Q2–2021 Q4), when in-person care was severely disrupted, the deficit was larger:
the 6.4 percentage point peak implies approximately 2.3 million beneficiaries in preempted
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states who might have used telehealth but did not. Whether these foregone visits resulted
in delayed diagnoses, medication non-adherence, or worse health outcomes remains an open
question for future research—but the scale of missed connections is substantial.

Limitations. Three caveats merit discussion. First, the CMS telehealth dataset begins in
2020 Q1, providing only one pre-expansion quarter. While the near-zero pre-COVID telehealth
baseline makes differential pre-trends implausible, I cannot formally test for divergence in
earlier periods in the telehealth outcome itself. Second, I measure telehealth at the state level,
which may mask within-state variation. County-level data, if available in future CMS releases,
could sharpen the geographic analysis. Third, this paper identifies the effect of preemption
on telehealth quantity but cannot directly measure welfare consequences—whether foregone
telehealth visits led to worse health outcomes remains an important open question.

7. Conclusion

Twenty-two states spent two decades protecting incumbent telecoms from municipal broadband
competition. When a pandemic forced 60 million Medicare beneficiaries to seek care through
screens, those states were less prepared. The infrastructure gap that seemed trivial in 2019
cost 2.4 percentage points of telehealth access in 2020–2025—and 6.4 percentage points
at the moment it mattered most. Regulations that suppress infrastructure create latent
vulnerabilities; crises reveal them. The lesson extends beyond broadband: any policy that
constrains capacity investment looks cheap until the capacity is needed.
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A. Standardized Effect Sizes

Table 5: Standardized Effect Sizes

Outcome β̂ SE SD(Y ) SDE SE(SDE) Classification
Panel A: Pooled
Telehealth (overall) -2.382 0.951 2.186 -1.089 0.435 Large negative
Telehealth (acute) -3.913 1.296 2.186 -1.790 0.593 Large negative
Telehealth (sustained) -1.667 0.857 2.186 -0.763 0.392 Large negative
[0.3em] Panel B: Heterogeneous
Excl. early adopters -3.007 1.041 2.186 -1.376 0.476 Large negative
Medicaid expansion only -3.269 1.037 2.186 -1.495 0.475 Large negative

Notes: Country: United States. Research question: Do state municipal broadband preemption laws
reduce Medicare telehealth utilization during and after the COVID-19 pandemic? Policy mechanism:
Twenty-two states enacted laws restricting local governments from building or operating broadband
networks, reducing competition and broadband infrastructure investment in underserved areas, thereby
constraining the digital capacity available for telehealth when the pandemic forced healthcare online.
Outcome definition: Quarterly state-level share of Medicare Part B beneficiaries with at least one
telehealth visit, from the CMS Medicare Telehealth Trends public use file. Treatment: Binary indicator
for states with municipal broadband preemption laws enacted between 1997 and 2019, all predetermined
before COVID-19. Data: CMS Medicare Telehealth Trends, 2020Q1–2025Q1, state-quarter panel, 50
states, 1,150 state-quarter observations. Method: Two-way fixed effects (state and quarter) with standard
errors clustered at the state level; wild cluster bootstrap confirmation. Sample: All 50 US states
(excluding DC due to unique geography); 22 treated states with preemption laws, 28 controls without. SDE
= β̂/SD(Y ) where SD(Y ) is the pre-treatment (2020 Q1) standard deviation of telehealth utilization across
states. Classification refers to magnitude, not statistical significance: Large (|SDE| > 0.15), Moderate
(0.05–0.15), Small (0.005–0.05), Null (< 0.005).
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