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∗University of Lausanne, SFI, CEPR
§University of Lausanne, SFI

July 2026

Abstract

In segmented municipal bond markets, local public investment is tied to local wealth.
We study whether mutual fund intermediation loosens this link. The 2017 Tax Cuts
and Jobs Act capped the deductibility of state and local taxes from federally-taxable
income, raising effective tax rates for high-income households, and making tax-exempt
municipal bonds more attractive. The resulting demand shock flowed into state-specific
municipal bond funds. Within states, low-income counties increased borrowing far
more than the high-income counties where the demand originated. The response is
concentrated among fiscally strained counties, in new-money bonds, and in revenue
bonds tied to investment projects. This evidence is consistent with financing constraints
that create latent demand for public investment. By pooling household demand at the
state level, fund intermediation expands borrowing capacity where constraints bind
most. A federal tax increase aimed at high earners thus shifted municipal borrowing
toward low-income communities.



Introduction

Public investment in infrastructure, schools, and essential services varies enormously across

local jurisdictions. In segmented municipal bond markets, this variation is tied to local

wealth. Wealthy jurisdictions can borrow readily, due to good credit standing, established

investor relationships, and high secondary market liquidity. Municipalities with limited

market access may leave valuable projects unfunded. We study whether mutual funds reduce

this segmentation, by channeling capital to underserved issuers.

Testing whether financial intermediation integrates local markets is difficult because

portfolio allocations are endogenous. A fund that invests in low-income counties may be

responding to fundamentals rather than reducing barriers. Identification requires exogenous

variation in investor demand. If financing constraints create latent demand in underserved

counties, those counties should respond more strongly when borrowing conditions improve.

Counties with established market access should show little response. Heterogeneous supply

responses to a common demand shock therefore reveal where constraints bind.

We exploit the 2017 Tax Cuts and Jobs Act (TCJA), which introduced a cap to the

federal deductibility of State and Local Taxes (“SALT”), at $10,000 per person per year.

The cap raised effective Federal income taxes, mostly for high-income households in high-tax

jurisdictions. Through a discount-rate effect, tax-exempt municipal bonds became more

attractive to precisely those households.1 Municipal bonds are highly salient to taxable

investors.2 The cap thus generated a large plausibly exogenous demand shock for municipal

debt. Its intensity varies across counties with state taxes and top incomes, and we measure it

county by county with public tax-and-income data. Granular county-level and bond-level

data then let us trace the effect of the shock from households through mutual funds to local

borrowers.

1When state taxes τs are fully deductible from federal taxes τf , the combined tax is 1− (1− τs)(1− τf ) =
τs + τf − τsτf , with the latter term representing the tax shield from the deductibility of state taxes. If the
deductibility is fully removed, the effective tax becomes τs + τf , thus increasing the tax rate by τsτf . This
additional tax raises the discount rate on taxable investments, heterogeneously as a function of state taxes
(Fleckenstein, Longstaff (2025)).

2Municipal bonds’ interest income is generally exempt from federal income tax. Moreover, 40 states
provide an additional exemption from state and local taxes when the purchase is in-state, meaning that
the bond buyer is domiciled in the same state as the bond issuer. This “triple exemption” has a long legal
tradition, dating to an 1895 Supreme Court ruling, and later reaffirmed multiple times, such as in the 2008
case of Davis v. Department of Revenue of Kentucky.
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The demand shock manifested through large inflows into state-specific municipal bond

funds, after the SALT cap took effect (Keon (2019)). We show that a state with average

exposure to the SALT shock received inflows of about 3 percent of fund assets in 2018, while

the effect of SALT exposure was insignificant in any other year in 2015-2021. The fund

inflows were thus large and concentrated in time, as tax-sensitive households rebalanced

their portfolios pricing the new tax rates. Since fund flows are pooled at the state level, the

SALT-generated inflows can potentially be directed to any county or issuer within the state,

regardless of the source of the inflows.

Counties responded very differently to this demand shock. Within state, low-income

counties increased leverage substantially more than high-income counties. An increase in

SALT exposure equal to its mean is associated with a relative decline in leverage, of 0.6 to 0.8

percentage points, about a tenth of the pre-reform median leverage. Since SALT exposure is

proportional to income, the counties where the demand originated are the ones that borrowed

least. This pattern is the signature of heterogeneous supply elasticity, consistent with the

real effects of institutional investment documented in the literature (Adelino, Cunha, Ferreira

(2017), Dagostino (2025)).

The differential response is concentrated among fiscally strained counties. We measure

ex-ante strain, at the county level, by computing interest coverage and the cash ratio with

data prior to the reform. Once we interact the SALT exposure with our strain measures, the

unconditional effect of SALT exposure disappears: The entire supply response is driven by

low-income counties that are strained. We don’t find a differential response for high-income

counties that are strained by heavy debt servicing. Thus, financing constraints generate the

supply response, and not fiscal pressure per se.

The additional borrowing financed new spending, rather than refinancing existing spending

at lower cost, and in revenue bonds, tied to specific cash-flow-generating projects. The largest

effects occur in spending categories that are more prominent in low-income areas, such as

utilities, healthcare, and housing. The bonds are structured as discount securities, whose low

coupon rates limit the short-term debt servicing for cash-poor issuers. In a placebo test, we

find no response for the issuance of taxable municipal bonds, indicating that supply effects

are driven by tax-sensitive capital suppliers.

Fund intermediation is central to this transmission. Household purchases of municipal

bonds are directed towards local, familiar issuers, so their demand would remain at the local
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level. Conversely, funds pool household demand at the state level. Yet, the counties that

respond most are not the counties that funds favor: Leverage responses are larger where prior

fund ownership is smaller. As funds redirect their portfolios toward previously underserved

issuers, such issuers receive spillovers from investments originating in wealthy jurisdiction.

Consistent with this channel, the effects are concentrated in states where a large share of

municipal debt is intermediated by state-specific funds.

These differential responses aggregate into a measurable change in the distribution of

public debt. Within-state debt concentration falls after the reform, and remains lower through

the end of our sample. The cross-sectional correlation between county income and leverage

weakens sharply in 2018, and does not recover thereafter: Local borrowing became less

tied to local wealth. Fund intermediation thus shifted borrowing capacity from wealthy to

constrained jurisdictions.

Our paper contributes to three literatures. First, we provide new evidence on financing

constraints in local public finance. A large literature examines financial frictions in corporate

investment (Kaplan, Zingales (1997), Whited, Wu (2006)), but evidence on constraints in

public-sector borrowing is scarce. Adelino, Cunha, Ferreira (2017) show that municipal bond

markets affect local economic outcomes through public investment. Related work studies how

contractual constraints shape municipal borrowing (Cunha, Varley (2026)) and how voter

preferences shape public debt decisions (Ambrose et al. (2025)). We contribute a demand

shock that reveals which communities have latent demand for public investment. Issuance

capacity varies systematically with county income and market access, and improved borrowing

conditions generate large supply responses exactly where access was ex-ante weakest.

Second, we contribute to research on the structure of municipal bond markets and the role

of fund intermediation. Prior work documents that tax-driven clientele effects segment the

municipal market across states (Pirinsky, Wang (2011), Schultz (2012), Babina et al. (2021)).

We show that segmentation also operates within states, with state-specific funds determining

how far demand shocks travel across county lines. Our evidence relates to studies of mutual

fund behavior in municipal markets (Ben-Rephael, Choi, Goldstein (2021), Adelino et al.

(2026)), institutional investors in primary market allocation (Nikolova, Wang, Wu (2020),

Cao, Ye, Wermers (2024)), and fragmentation in municipal markets (Brancaccio, Kang (2025),

Griffin, Hirschey, Kruger (2025)). In contrast to evidence that mutual funds may in some

cases be destabilizing for corporate bond markets (Chodorow-Reich, Ghent, Haddad (2021),

4



Giannetti, Jotikasthira (2024), Coppola (2025)), we find that mutual funds in the municipal

market provide a stable and predictable investor base whose inflows expand issuance capacity,

including in terms of support to the primary market.

Third, we contribute to the literature on tax policy and local public finance. The reform’s

main provisions are reviewed by Bakija (2024) and Chodorow-Reich, Zidar, Zwick (2024).

Studies of the TCJA examine effects on migration (Fleckenstein, Longstaff (2025)), voter

support for local debt (Ambrose et al. (2025)), homeownership (Hembre, Dantas (2022),

Bishop et al. (2025)), corporate behavior (Hanlon, Hoopes, Slemrod (2019), Hanlon, Heitzman

(2022)), and global capital allocation (Darmouni, Mota (2024), Albertus, Glover, Levine

(2025)). We document an unintended consequence: The SALT cap raised federal revenue,

yet local economies received sizable spillovers through the induced portfolio reallocations.

This spillover accrued disproportionately to low-income and constrained jurisdictions. Our

estimates also speak directly to current policy, since the 2025 revision of the cap changes the

same margin we study (Bloomberg (2025)). By encouraging funds to invest in new counties

by overcoming fixed costs of information acquisition (Van Nieuwerburgh, Veldkamp (2010)),

we conjecture that such new connections will persist in the future, even if the SALT cap itself

may be overturned.

The remainder of the paper proceeds as follows. Section 1 describes the SALT shock, its

county-level measurement, and our data. Section 2 documents the first stage, from the tax

shock to fund inflows, and the behavior of fund portfolios. Section 3 presents the county-level

supply responses. Section 4 connects fund inflows to county borrowing. Section 5 documents

the implications for the distribution of public debt. Section 6 concludes.

1 Data and Identification Strategy

This section describes the construction of our county-level treatment measure and the data

sources we use to trace capital flows from household investors through mutual funds to local

borrowers.
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1.1 The SALT shock and county-level data

To test how counties with different SALT exposure respond to demand shocks, and how mutual

funds affect segmentation within states, we exploit the SALT cap as an exogenous shock that

improved borrowing conditions by providing additional funding to financial intermediaries.

Prior to the introduction of the SALT cap, state taxes τs were deductible in full from

federal taxes τf . The combined income tax rate was τs + τf − τsτf , with the latter term

representing the tax shield, varying across states as a function of state taxes. The 2017 TCJA

capped this deductibility at $10,000 per person per year, raising the effective rate to τs + τf

on the income in excess of the cap. The tax increase, τsτf , is thus largest for high-income

households in high-tax states. We show this heterogeneity graphically in Figure IA.1.

We use granular, county-level data on outstanding municipal debt to study the cross-

sectional effects of the SALT deduction cap. To capture county-level exposure to this policy

change, we construct a continuous, non-negative measure of the tax increase induced by the

cap. For each county, we refer to this tax increase as the “SALT shock,” “SALT exposure,”

or “treatment intensity.” A higher value of treatment intensity indicates a greater effective

increase in federal tax liability, due to the lost deductibility of state and local taxes.

For the computation of the SALT exposure, we assume an applicable federal tax rate of

39.6%3, and use state tax rates from Babina et al. (2021). For county c, we denote by Ic

the average per-capita income within the highest income bracket.4 Importantly, to avoid

post-treatment bias, we compute our exposure measure dc prior to the TCJA, in 2016, and

hold it constant thereafter. Thus, dc varies in the cross-section of counties, but not over time.

The county-level treatment intensity is defined as

dc = τf ×

 τs × Ic︸ ︷︷ ︸
Full deduction

− $10,000︸ ︷︷ ︸
Cap

 if τs × Ic > $10,000︸ ︷︷ ︸
Cap binds

, else 0. (1)

3Results are robust to accounting for the progressive nature of federal tax rates as a function of income.
While the TCJA decreased the upper marginal federal tax rate, it introduced an additional Medicare tax of
1% to 2%, hence leaving the total federal income taxation about unchanged.

4This data is from the IRS Statistics of Income, Table II. It represents a balanced panel of various
variables including taxable income at the level of county by year by income bracket. We retain data on
the highest earners, since we focus on the tax liability of high-income individuals who are large investors in
municipal bonds and municipal funds (Bergstresser, Cohen (2016), Gabaix et al. (2025)).
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Equation (1) is easily estimable with publicly available tax-and-income data, and directly

measures the increased tax burden caused by the SALT cap for the highest earners.5 The

shock can equal zero, either in states without a state income tax such as Florida, or in

counties where τs × Ic ≤ $10, 000, such that the relatively low state taxes remain deductible

in full, without the cap binding. Consistent with Callaway, Goodman-Bacon, Sant’Anna

(2024), we call unaffected counties (dc = 0) “untreated” or “stayers”, and affected counties

(dc > 0) “treated” or “switchers”. Figure IA.3 plots the fraction of counties affected by the

cap for alternative levels of the cap, including the $10,000 from the 2017 implementation of

the TCJA and the $40,000 from the Big Beautiful Bill in 2025 (Bloomberg (2025)). Based

on the income levels of 2016, about 80% of the counties are treated.

For ease of exposition, we scale the distribution of the SALT shock by its extensive-margin

average, such that the average treatment intensity among treated counties equals unity, or

E[dc | dc > 0] = 1. Conditional on being treated, the average treatment intensity, or dc = 1,

equals approximately $5,000 per person per year, with an interquantile range of $3,000 to

$7,000. We compute the SALT shock at the county level for all counties with IRS data on

SALT liability, plotted in Figure 1. The highest values of treatment intensity, up to dc > 4,

are attained in the highest-income counties of high-income states such as New York and

California, justifying our identification from cross-sectional variation in income. Scaling each

county’s SALT shock by average income, the TCJA deductibility cap is equivalent to an

additional income tax of about 2% to 3%.

We show the cross-sectional distribution of the treatment intensity in Figure IA.2. The

distribution is bimodal around d = 0, for untreated counties, and d = 1, for counties with

an average treatment intensity. Along the extensive margin, most of the density falls in a

narrow range around d = 1, ensuring that results are not driven by outliers with extremely

high treatment intensity. In the Results section, we show that our estimates are robust to

trimming out the counties with the highest levels of treatment intensity.

At the state level, we define treatment intensity dS analogously, as an average of the

5As an example, consider San Mateo County, California, in 2016. Within the highest income bracket,
the average per-capita taxable income was $534,000. The top income tax rates were 39.6% for the federal
income tax and 10.2% for the California state tax. The desired deduction from federally-taxable income
would have been $534,000× 10.2% ≈ $54,500, but the cap binds as this amount is greater than $10,000. Thus,
the $10,000 deduction is taken in full, and the additional tax is 39.6%× ($54,500− $10,000) ≈ $17,600. This

additional tax corresponds to $17,600
$534,000 = 3.3% of per-capita income in the county.
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Figure 1: County-Level SALT Shock. Treatment intensity in dollars per capita, estimated
according to definition (1) with 2016 data.

county-level treatment intensity, weighted by the population in the highest income bracket.

dS =
∑
c∈S

dc ×
Populationc,2016∑

c∈S
Populationc,2016

 (2)

The combined tax-and-income data covers 3,141 counties, of which 2,936 (91%) have some

population in the highest income bracket. The main variables we use are 04800 (taxable

income) and 10300 (total tax liability).6 Our use of taxable income instead of total income in

Equation (1) accounts for deductions such as those for mortgage interest or medical expenses,

retaining only the portion of income on which the federal tax is applicable.

County-level debt stock Our main dependent variable in Sections 3 and 4 is county

leverage, which we define as the ratio of outstanding municipal debt to resident income, at

6Each variable is identified by a numeric code preceded by n for the number of relevant people and a for
the dollar amount. For example, for every county and year, n04800 is the number of people with taxable
income, and a04800 is their total taxable income in thousands of dollars.
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an annual frequency.

Leveragec,t =
Municipal Debt Outstandingc,t

County Incomec,t
. (3)

This definition is analogous to the debt-to-GDP ratio, but avoids using county-level GDP

data due to its shorter time series and potential measurement error.

To quantify the stock of outstanding debt for a given county, we use Refinitiv to collect

the entire universe of municipal bonds issued since 1970. For each security, we use the variable

MuniFaceOutstanding to obtain a bond-month panel of outstanding values, in particular

to keep track of sinking funds, partial calls, and partial redemptions. We finally obtain a

county-by-year panel by keeping the last observation for each bond by year and summing the

par value of the bonds issued within each county.

Municipal bond characteristics We use bond-level static information from SDC Platinum

and Mergent Municipal. To focus on local bond supply, from the universe of municipal bonds,

we remove bonds with missing Mergent face value, bonds issued by states, and bonds without

an assigned county. To assign an issuance county to each bond, we use the 6-digit Issuer

CUSIP list provided by SDC (Section A.1). With this procedure we match over 95% of the

non-state bonds, both by number and by face value.

Our sample comprises bonds issued by any level of local government within the county,

including the county itself, cities, towns and townships, schools and school districts, but

excluding state bonds. When we compute county-level aggregate statistics, we sum the

corresponding value of all bonds issued within the county regardless of the identity of the

issuer. Table IA.1 maps Mergent use-of-proceeds categories to the broader categories that we

use in the analysis.

1.2 Municipal bond funds

Morningstar provides data for mutual fund characteristics, fund flows, and quarterly holdings

at the bond level7. We focus on mutual funds, which represent the largest institutional owners

in the municipal bond market (Cestau et al. (2019), Dagostino (2025)). To focus on local

7Morningstar data for fixed-income funds is described among others by Choi, Kronlund (2018), Anand,
Jotikasthira, Venkataraman (2021), Bredendiek, Ottonello, Valkanov (2026).
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capital demand and supply, we exclude national funds, retaining funds that are mandated to

invest in a single state. We further exclude money-market municipal funds, as well as broad

bond funds that do not have a mandate to invest exclusively in municipal bonds. Our final

sample contains 608 single-state municipal mutual funds in 44 states, for which we have fund

flows and holdings at the quarterly frequency. At the security level, we retain the holdings of

municipal bonds and cash securities, as described in Section A.2.

We build a fund-year panel by taking the December value of fund assets, and summing the

total flows during the year, scaling them by lagged fund assets. We winsorize the scaled flows

at 1% above and below. Finally, for each state-year, we construct a benchmark representing

the “market portfolio”, composed of all municipal bonds outstanding, weighted by their par

value (Section 1.1). We later use this as a benchmark to compare fund allocations.

2 From the Tax Shock to Fund Inflows

This section documents the first stage of the transmission. The SALT cap raised the demand

of high-income households for tax-exempt securities, which entered municipal market through

state-specific mutual funds. We show that fund inflows respond sharply to SALT exposure,

and we characterize the portfolio allocation that ultimately determines how the flows reached

the issuers.

2.1 Why funds matter for transmission

Households that buy municipal bonds directly hold familiar, nearby issuers. Tax-driven

clienteles keep municipal portfolios within the investor’s home state (Pirinsky, Wang (2011),

Schultz (2012), Babina et al. (2021)), and direct retail ownership is concentrated in large,

well-known names. Absent intermediation, the SALT-driven demand would therefore stay

close to where the affected households reside, which is in high-income counties.

State-specific funds can change this geography. By pooling household investments, funds

create potential aggregate demand at the state level. A dollar invested in a California fund can

in principle finance any California issuer, not just in the household’s home county. Whether

the pooled demand reaches underserved issuers is an empirical question. Fund portfolios

are concentrated in relatively few counties, with many small counties have little or no fund
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ownership. Transmission can therefore operate through two margins. Funds can buy new

issues directly in the counties they are already invested in. Alternatively, their absorption

of the demand shock can improve conditions in the state market as a whole, with capital

flowing to previously-constrained underserved issuers. We show evidence on both margins,

here and in Section 4.

We begin by documenting two features of fund behavior that are key for the transmission

channel. First, fund portfolios exhibit strong persistence: Current holdings predict future

purchases, suggesting that funds maintain established relationships with issuers (Section 2.3).

This persistence is consistent with a large literature on relationship lending and informational

advantages in other bond markets (Van Nieuwerburgh, Veldkamp (2010), Massa, Yasuda,

Zhang (2013), Zhu (2021), Bhardwaj, Ge, Mukherjee (2025)). Second, municipal issuance

responds to fund flows (Section 4.1). This responsiveness is not obvious, as project-driven

public investment might be relatively insensitive to borrowing conditions, especially due to

its lumpy nature (Pinardon-Touati (2025)). The strong supply response suggests binding

financing constraints, partially relaxed by the improved borrowing conditions.

2.2 Fund inflows respond to the SALT shock

We first quantify the demand shock at the fund level. For each state and year, we aggregate

the flows of all single-state funds and scale by lagged assets.

StateFlowS,t =

∑
f∈S Flowf,t∑

f∈S Assetsf,t−1

(4)

We then estimate the response of state-level flows to the state-level SALT shock dS,

relative to the base year 2017.

StateFlowS,t =
∑

t̸=2017

δt · SALTShockS + αS + αt + ηS,t (5)

Columns (1)-(2) of Table 1 report the estimates. State-level fund flows respond strongly

and immediately to the loss of deductibility. Flows are large in 2018, the first year in which

the cap applied, but show little response thereafter, indicating that flows were not caused

by large changes in county fundamentals, but rather by quick portfolio reallocations. For a
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Table 1: Fund Flows and County Leverage. This table reports estimates of specifications 5
and 14. Columns (1)-(2) show the effect of SALT on state-level fund flows, with standard errors
clustered by state. Columns (3)-(5) show the effect of fitted flows of Column (2) interacted with
lagged county share on county leverage. Standard error specifications in Columns (3)-(5) are
state-level clustering, county-level clustering, and White (1980) robust standard errors. t-statistics
in parentheses.

StateFlowS,t Leveragec,t

(1) (2) (3) (4) (5)

SALTS × 2015 0.01
(0.69)

SALTS × 2016 0.03
(1.2)

SALTS × 2017 – –
– –

SALTS × 2018 0.03∗ 0.03∗∗

(2.0) (2.0)
SALTS × 2019 0.004

(0.17)
SALTS × 2020 0.007

(0.20)
SALTS × 2021 0.010

(0.63)
̂StateFlowS,t × CountySharec,t−1 -6.1∗∗ -6.1∗∗ -6.1∗∗

(-2.2) (-2.5) (-2.5)

Covariance State cl. County cl. White

Observations 238 68 2,102 2,102 2,102
R2 0.63 0.85 0.99 0.99 0.99
Within R2 0.01 0.09 0.002 0.002 0.002

S FE 34 34
t FE 7 2
c FE 1,051 1,051 1,051
S × t FE 58 58 58

state with average treatment intensity, the fund flows represented about 3% of lagged fund

assets. The pattern is visible both in the full seven-year panel and by restricting the panel to

2017-2018.
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2.3 Municipal fund holdings

The investments of state-specific municipal mutual funds are highly concentrated in relatively

few counties,8 and this concentration is persistent over time. In particular, each fund’s

idiosyncratic deviation from the state’s bond market portfolio is long-lasting, so a fund’s

current portfolio strongly predicts its future purchases. This persistence allows us to identify

capital flows toward counties as a function of capital flows into bond funds.

Following Zhu (2021), we estimate flow-driven purchases.9 We construct aggregate county-

level flows through the interaction of total state-level flows and lagged county-level fund

allocation, similar to a shift-share interaction. We first describe the persistence of fund

holdings and show how it anchors the construction of county flows, particularly in the primary

market. Section 4.1 then establishes that county flows are an important determinant of

municipal issuance decisions.

Fund concentration and persistence Fund holdings are highly concentrated in the

cross-section of counties. On the extensive margin, most funds invest only in a small subset

of counties, typically those with higher income and larger and deeper bond markets. On

the intensive margin, portfolios deviate substantially from the state market portfolio, with

fund-level Herfindahl indices far exceeding the market’s.

We define a measure of deviation of a fund’s holdings from the market portfolio,

Deviationf,c,t ≡ wf,c,t − bc,t,

where wf,c,t is the weight of county c in fund f ’s portfolio, and bc,t is the contemporaneous

weight of county c in the state’s market portfolio (Section 1.2). For example, if fund f allocates

15% of its assets to county c, which represents 10% of the state’s outstanding municipal debt,

then Deviationf,c,t = 5%. This measure is similar to the “active share” metric of Cremers,

Petajisto (2009). We then aggregate fund-county-level deviations from the market portfolio

in a fund-level one, computing an Herfindahl index as HHIf,t = 1000×
∑

c∈S(Deviationf,c,t)
2.

8Such under-diversification of portfolios is often microfounded through fixed costs of information acquisition
(Van Nieuwerburgh, Veldkamp (2010), Dass, Massa (2014)), or through informational advantages arising from
geographic proximity (Brennan, Cao (1997), Coval, Moskowitz (2001), Butler (2008)).

9Similar identification strategies are in Coval, Stafford (2007), Lou (2012), Choi et al. (2020), Ben-Rephael,
Choi, Goldstein (2021), Kubitza (2026), Chen (2024).
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To assess the persistence of fund allocations, we estimate

HHIf,t = β · HHIf,t−1 + αf + αS×t + εf,t, (6)

where fund and state-year fixed effects control respectively for mandates and investment style,

and for contemporaneous state-level macroeconomic and political conditions. Table IA.4 in

the Appendix shows that fund-level HHI is highly persistent, and that fund flows reinforce

this persistence, a pervasive effect present in both large and small states.

We complement this analysis with a dyadic regression on the full panel of fund-county-year

holdings. We estimate two specifications, for the extensive and intensive margin, respectively.

Pr(1f,c,t > 0) = β · 1f,c,t−1 + αf,t + αc,t + ηf,c,t,

Deviationf,c,t = β ·Deviationf,c,t−1 + αf,t + αc,t + εf,c,t, (7)

where 1f,c,t is an indicator for whether fund f holds any bond issued in county c at time t,

estimated as a linear probability model. Results in Table IA.5 in the Appendix confirm that

funds are much more likely to continue holding bonds issued in the same counties, and to

maintain their relative overweight positions.

Primary market allocations to funds We next show that funds are especially likely

to purchase new issues from counties in which they are already invested,10 and that flows

amplify this effect. For each county-fund-year observation, we estimate the following linear

probability model.

Pr
(
1Prim
f,c,t > 0

)
= β · 1f,c,t−1 + αf,t + αc,t + εf,c,t, (8)

where 1Prim
f,c,t indicates whether fund f participates in at least one primary offering by county

c in year t. This high-dimensional set of fixed effects partials out time-varying fund-level

characteristics and tastes, as well as county-level conditions such as bond supply or fiscal

outlook. Therefore, the identification of the coefficient β comes from the relationship of the

10We infer participation in the primary market from quarter-end fund holdings, since trade-level data from
MSRB does not identify the counterparties. See Nikolova, Wang, Wu (2020), Nagler, Ottonello (2022). Our
results are robust to only considering bonds issued in the last month of each quarter, when holdings are more
likely to represent primary market allocations rather than secondary market purchases.
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fund to the cross-section of counties.

Results in Table IA.6 in the Appendix show that funds already invested in a county are

significantly more likely to participate in new offerings, especially when experiencing inflows.

Given a pre-TCJA average primary participation probability of 7%, the estimated effects are

large: A one standard deviation increase in fund flows raises the probability of participation

in the primary market by 6%, as funds deploy their capital in the deeper primary market.

Persistence and new issuance Finally, we show that funds tend to increase their holdings

in counties that issue new bonds, thereby reinforcing their portfolio tilts. We estimate the

following equation.

Outcomef,c,t = β × Issuedc,t + αf×t + αc + εf,c,t, (9)

where Issuedc,t is a dummy variable that identifies whether county c issued any bond in quarter

t, and similarly IssuedNew
c,t and IssuedRef

c,t restrict to new-money bonds and refunding bonds,

respectively. The outcome variables are the change in portfolio weight and the deviation

from the state market portfolio.

Table IA.7 in the Appendix shows that, when a county issues a bond, funds tend to

increase their holdings in the county, with a stronger effect for new-money bonds. These

results show that municipal mutual funds provide a stable and predictable investor base.

Their concentrated and persistent positions make county-level fund flows partially predictable

as a function of lagged allocations, and their inflows translate directly into primary market

support. These results complement the literature on corporate bond mutual funds, where

the more stable capital base is provided by other institutional investors such as insurers

(Chodorow-Reich, Ghent, Haddad (2021), Giannetti, Jotikasthira (2024), Coppola (2025)).

This persistence is the foundation of our identification strategy in Section 4.1. It allows

us to use fund flows and lagged allocations as a driver of county-level capital flows, and

ultimately, of municipal issuance.
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3 Supply Responses to Municipal Market Conditions

In this section, we document how counties responded to the demand shock created by the

SALT cap. The demand shock raised the attractiveness of municipal bonds for high-income

households, and generated the fund inflows documented in Section 2.2. We now test whether

counties responded differentially and, if so, which counties and which spending categories

exhibited the largest supply effects. If all counties had similar supply elasticity, we would

expect a uniform response. If low-income counties face binding financing constraints while

high-income counties do not, the former should respond more strongly.

3.1 Continuous-treatment difference-in-differences

We adopt a difference-in-differences (DiD) framework suited for continuous treatment (Chaise-

martin et al. (2022), Callaway, Goodman-Bacon, Sant’Anna (2024)), where treatment intensity

varies across counties within each state. The fiscal shock occurs in November 2017, but with

heterogeneous intensity dc, as calculated from specification (1).

As descriptive evidence, we classify counties within each state as “Zero” if untreated,

“Low” if the dosage is below the state mean, or “High” if equal to or greater than the state

mean, and plot the evolution of average leverage by treatment bucket by estimating:

Leveragec,t =
∑

t̸=2017

βt · dc + αc + εc,t. (10)

Unconditionally, the time trend is that leverage declines in both groups over the sample

period. The differential trend between groups is clear in Figure IA.4 in the Appendix: After

2017, leverage declines significantly more in high-dosage counties, which are the high-income

counties within each state.

We formally estimate the dynamic causal effect of the SALT shock on municipal leverage

using the following panel specification, relative to the base year t = 2017.

Leveragec,t =
∑

t̸=2017

βt · dc +
∑

t̸=2017

γt · 1{dc>0} + αc + αS×t + εc,t. (11)

In specification (11), we denote counties by c, states by S, and years by t. The coefficients γt
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Figure 2: Intensive and Extensive Margin Estimates. Estimates from specification (11).
“Extensive” compares d = 0 with d = 0.33 (10th percentile of d conditional on d > 0), and “Intensive”
compares d = 0.5 with d = 1.5 (approximately 80th minus 20th percentile).

control for the extensive margin, 1{dc>0}, capturing time-varying differences between treated

and untreated counties to account for potential selection into treatment (Chaisemartin et al.

(2022)). This control is relevant for states where some counties are treated and others are

untreated (Figure 1). County fixed effects control for time-invariant heterogeneity in county

characteristics. State-by-year fixed effects allow us to focus on cross-sectional variation

within a state, controlling for factors related to heterogeneous macroeconomic and political

trends (Baumeister, Leiva-Leon, Sims (2024)), as well as legal systems. We optionally include

time-varying county-level controls, including log-income and the proportion of municipal debt

held by municipal mutual funds.

Our main coefficients of interest in specification (11) are the βt, which capture the intensive

margin of treatment within a state-year cell. Since we include state-by-year fixed effects, the

βt coefficients identify a relative response: They measure how a county’s leverage changed

compared to the state average, as a function of SALT exposure. A negative βt indicates

that high-SALT (high-income) counties responded less than average, while low-SALT (low-

income) counties responded more than average, consistent with higher supply elasticity among

low-income counties.

Figure 2 presents the dynamic treatment effects, estimated at the annual frequency. The
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Table 2: SALT Shock and County Leverage. This table reports difference-in-differences
estimates of specification (11) on the full sample of counties. The dependent variable is county
leverage. The panel is restricted to two periods, with “Pre” being 2016 or 2017 and “Post” being
2018. Standard errors are clustered by state, with t-statistics in parentheses.

Leveragec,t
Base year: 2016 2017

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

SALTc × Postt -0.006∗∗ -0.008∗∗∗ -0.006∗ -0.007∗∗

(-2.2) (-2.8) (-2.0) (-2.1)
(SALTc > 0)× Postt 0.008 0.005

(1.3) (0.82)

Observations 5,158 5,158 5,158 5,158
R2 0.98 0.98 0.98 0.98
Within R2 0.0008 0.001 0.0007 0.0008

c FE (2,579) ✓ ✓ ✓ ✓
S × t FE (98) ✓ ✓ ✓ ✓

treatment effects are negative, statistically significant, and persistent up to the end of our

sample. Within a state, low-income counties increased leverage more than high-income

counties after the SALT shock. An increase in SALT exposure equal to its mean is associated

with a relative leverage change of 0.6 to 0.8 percentage points. This difference is meaningful

compared to the pre-TCJA median leverage of about 8%.

Along the extensive margin, the estimates are insignificant. The comparison between

treated and untreated counties within a state is imprecise because few counties are untreated

in the states that drive identification. In New York and California, for example, 100% and

93% of counties respectively are treated. Results are not driven by counties that are outliers

in treatment intensity, since point estimates become larger when such outliers are removed

(Figure IA.5).

As a robustness check, we restrict to a two-period pre-post panel with data from 2017

and 2018. The estimated effects are almost the same as those with the full panel (Table 2,

Figure 2). Results are also robust to the choice of base period, whether 2016 or 2017,

consistent with the parallel-trends identifying assumptions, including the no-anticipation

assumption, at least at the annual frequency that we consider (Borochin et al. (2022)).
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3.2 Fiscally strained counties

Having shown that municipal bond supply increases in the counties with low SALT exposure,

we now assess whether the effect is driven by ex-ante financing constraints, that bind low-

income counties more severely. To test this, we interact SALT exposure with two measures

of fiscal strain. We interpret these interactions with care. High-income counties are typically

strained when they have high existing debt burdens, and hence make large interest payments

compared to their tax base. Low-income counties classified as strained are more likely to

have low cash reserves, small tax bases, and lack market access. Thus, while the latter case

involves limited access to external financing, the former does not.

If our supply elasticity interpretation is correct, the differential response should be

concentrated among strained low-income counties, those with limited market access who

can now access additional capital. Strained high-income counties face a different situation.

Their constraints stem from high existing debt, not lack of access, so improved borrowing

conditions should not change their behavior much.

We use two alternative definitions of fiscal strain. The first, following Cunha, Varley

(2026), is the interest coverage ratio, defined as the ratio of local government revenue to

interest payments. The second is the cash ratio, defined as the ratio of local government cash

holdings to interest payments. In either case, we compute each ratio for the sum of all issuers

within a county for the years 2013 to 2015, with data from the Annual Survey of State and

Local Government Finances.11 A value of the interest coverage ratio or cash ratio below the

cross-sectional median indicates fiscal strain, signifying greater difficulty funding projects

with own funds, thus more reliance on the municipal debt market.12

In a triple-interaction specification extending that of Table 2, we show that only the

11See Adelino, Cunha, Ferreira (2017), Green, Loualiche (2021), Dagostino, Nakhmurina (2025). We
retrieve the data from Pierson, Hand, Thompson (2015). Since ALFIN data is at the issuer level, we aggregate
the levels of revenue, cash, and interest payments of all issuers within each county-year. As in Section 1, we
remove state-level issuers to focus on spending at the local level.

12 Importantly, there is no mechanical correlation between low income and being strained. We estimate
the following cross-sectional regression with data from 2015 or 2016 and show results in Table IA.2.

StrainedDummyc = αS + β × log(IncomePerCapita)c + εc

Being strained in terms of cash is not correlated with county income, since cash holdings are an endogenous
choice. Being strained in terms of interest coverage ratio is correlated with having high income, since
high-income counties also have high leverage ratios (Section 5.1) and are therefore more likely to be strained
by large interest payments.
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interacted effect SALT × Strained is significant, and subsumes the main effect of SALT. Our

specification, with a two-year panel from 2017 (before) and 2018 (after), is

Leveragec,t = β × SALTc × Strainedc × Postt + αc + αS×t + εc,t (12)

Results in Table 3 show that the unconditional effect of the SALT shock becomes insignificant

when the strain interaction is included, while the interaction term is significant and negative.

The negative coefficient on SALT × Strained sharpens the constraint interpretation. Recall

that within a state-year cell, a negative coefficient means that the low-SALT counties in the

group respond more than the high-SALT counties. Among strained counties, this differential

is large and significant. Strained low-income counties respond most, consistent with binding

market access constraints that the shock helps relax. Strained high-income counties do not

respond, consistent with constraints that derive from high outstanding debt and servicing

costs, which improved borrowing conditions do not alleviate. Among non-strained counties,

there is no significant effect of SALT at all. These counties were not borrowing-constrained

before the shock, so improved conditions do not change their behavior, regardless of income.

We report a set of robustness checks for this result in Table IA.3 and Figure IA.6. The main

robustness tests include considering only a municipal issuer’s own revenue, thus excluding

intergovernmental transfers, and using the Annual Survey of State and Local Government

Finances from 2012 or 2017, years in which the survey covers the entire population of issuers

rather than a sample. We also test different cross-sectional percentiles in the definition of

fiscal strain. In all specifications, the point estimates of Table 3 change very little relative to

the baseline, and estimates are always significant, with t-statistics ranging from −2.2 to −4.5.

3.3 Heterogeneity in issuance effects

We now explore what types of bonds and projects have the largest issuance effects, through a

set of sample splits by bond characteristics. We run the same specification as in (11), but

considering only the municipal debt outstanding in bonds of a certain characteristic. To make

results more easily comparable, for each split, we scale leverage by the pre-TCJA median

value of leverage in the same split. For example, for healthcare bonds, we scale the treatment

effect by the pre-TCJA average size of healthcare bonds, in order to obtain treatment effects

that are comparable across categories and across splits. This scaling only affects the point
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Table 3: Heterogeneous Effects by Fiscal Strain. This table reports estimates of specifi-
cation (12), interacting SALT exposure with measures of fiscal strain. The dependent variable is
county leverage. Columns vary by the definition of fiscal strain: interest coverage ratio, cash ratio,
or both. Standard errors are clustered by state, with t-statistics in parentheses.

Leveragec,t

Split by strain definition None InterestCoverage CashRatio Both

(1) (2) (3) (4) (5) (6) (7) (8)

SALTc × Postt -0.005∗ -0.007∗∗ -0.002 -0.004 -0.003 -0.004 -0.001 -0.003
(-1.9) (-2.4) (-0.71) (-1.2) (-0.95) (-1.6) (-0.45) (-0.95)

(SALTc > 0)× Postt 0.008 0.008 0.008 0.008
(1.3) (1.2) (1.3) (1.3)

SALTc × Strainedc × Postt -0.005∗∗ -0.005∗∗ -0.006∗∗ -0.006∗∗ -0.004∗∗ -0.004∗∗

(-2.2) (-2.1) (-2.3) (-2.3) (-2.4) (-2.4)

Observations 5,080 5,080 5,080 5,080 5,080 5,080 5,080 5,080
R2 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Within R2 0.0006 0.0009 0.002 0.002 0.002 0.002 0.001 0.001

c FE (2,540) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
S × t FE (98) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

estimate, and does not change the significance of the regression results.

Capital purpose Municipal bonds can be issued for two purposes: To provide the issuer

with new money for additional projects, or to refinance existing obligations, such as through

refundings (Ang et al. (2017)). Every municipal bond is explicitly earmarked for one of these

two purposes, which we retrieve from Mergent Municipal. Splitting our estimates by capital

purpose allows us to disentangle two distinct channels through which the SALT shock affects

borrowing: a real effect via the level of debt, and a financial effect via refinancing to reduce

debt servicing costs (Cunha, Varley (2026)).

In Figure 3, we show a much larger and significant effect for new-money bonds, suggesting

that the SALT shock primarily expanded funding capacity for additional public investments.

This effect reinforces the interpretation of the SALT deduction cap as a demand-driven

stimulus to public investment, mediated by tax-sensitive investors. Effects for refundings are

smaller and insignificant, consistent with contemporaneous reforms lowering the appeal of

taxable refundings (Kalotay, Luby (2023), Figure IA.13).
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Figure 3: Issuance Effects by Capital Purpose. Sample split by new-money bonds versus
refundings.

Coupon structure Bonds can be issued at a discount, providing investors with low coupons

and capital gains, at premium, providing high coupons and capital losses, or at par. The tax

treatment of municipal bonds is asymmetric, with coupon payments being tax-exempt, while

capital gains are taxable (Feldstein, Fabozzi (2011), Landoni (2018), Bagley et al. (2023)).

Thus, municipal issuers typically cater to tax-sensitive investors by issuing premium bonds,

whose built-in capital losses reduce the probability of a taxable capital gain.13 For example,

in our sample, the modal coupon rates on new issues are 4% and 5%, despite prolonged

periods in which tax-exempt yields were only 1% to 3%. However, the issuance of high-coupon

securities implies high servicing costs for issuers, who may be cash-constrained and unable to

afford large outflows.

We show in Figure IA.7 that the TCJA-driven supply increase is concentrated in the

issuance of discount bonds, which have low coupons and hence impose weaker cash-flow

requirements on the issuer. This composition matches the fiscal profile of the responding

issuers: The counties that drive the supply response are fiscally strained (Section 3.2), and

13We group premium bonds and par bonds together since neither generates a taxable discount (Landoni
(2018)). See also Cestau et al. (2019) and Griffin, Hirschey, Kruger (2025). In our sample, by par value,
fixed-rate securities represented 85% of the total, with 65% issued at premium and 20% issued at discount.
We exclude from our analysis the remaining 15% of the market, composed mostly of floating-rate bonds and
derivative securities, which cater to different clienteles and often have different legal treatment (Longstaff
(2011)).
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low-coupon structures minimize the interest outflows they must fund from current revenue.

Use of proceeds Since municipal bonds are earmarked for a precise spending purpose, we

can assess which categories of spending have been most impacted by the SALT shock. The

effects are largest in spending categories prominent in low-income areas: utilities, healthcare,

and housing (Figure IA.8 in the Appendix). The point estimates are large, with spending in

these categories increasing by 10% to 20% of the pre-TCJA average size.

Source of repayment The treatment effect is concentrated in revenue bonds rather than

general obligations (Figure IA.9 in the Appendix). Revenue bonds resemble collateralized

borrowing. They are backed by the cash flows of a specific project rather than by the “full

faith and credit” of the local government, and they are typically faster to issue, with a shorter

authorization process (Cellini, Ferreira, Rothstein (2010)). Both features make revenue bonds

the natural margin for issuers with small tax bases who respond quickly to changes in the

capital base.

Placebo test: Taxable securities As a placebo test, we estimate this issuance effect for

taxable municipal bonds. While the municipal bond market is known as a unique tax-exempt

market, about 10% of the outstanding amount is composed by taxable securities (Feldstein,

Fabozzi (2011)), mostly held by tax-insensitive institutional investors or by households in

no-tax states. We find that the issuance response is entirely concentrated in tax-exempt

bonds, with no significant effect for taxable securities (Figure IA.10 in the Appendix). This

placebo test supports the hypothesis that the increased demand originates from tax-sensitive

retail investors, through their demand for municipal mutual funds.

In summary, we find strong evidence for supply effect heterogeneity, across issuers,

spending purposes, and bond characteristics. Using a difference-in-differences design that

exploits within-state variation in exposure to the SALT cap, we have shown that low-income

counties increased borrowing substantially more than high-income counties when broad

borrowing conditions improved. This differential response is concentrated among fiscally

strained low-income counties, and manifests in new-money bonds, revenue bonds, and discount

structures. These patterns are consistent with previously constrained issuers taking advantage

of improved conditions to fund projects that previously went unfunded. This evidence points

23



to binding financing constraints in low-income communities, which create latent demand for

public investment.

4 Connecting Fund Inflows to County Borrowing

Section 2 established that the SALT shock generated inflows into state-specific funds. Section 3

established that constrained low-income counties increased borrowing most. This section

connects the two results: We test how county-level exposure to fund inflows relates to the

issuance response, and we characterize the fund channel more precisely.

4.1 County-level fund flows and municipal issuance

We study how inflows into municipal bond funds affect county-level issuance. In addition

to state-level flows (Equation (4)), we define the portfolio share of county debt held by the

state’s funds. To construct this variable, we pool all state-level funds, and scale by assets in

order to obtain a cross-sectional allocation towards counties.

CountySharec,t =

∑
f∈S Parf,c,t∑

f∈S Assetsf,t
(13)

We estimate a two-step specification. The first step is the flow regression (5) of Section 2.2.

The second step interacts the fitted state-level flows with the lagged county share. The

identifying assumption is that fund allocations across counties are sufficiently persistent that

new flows are distributed in line with past allocations, assumption for which we provide

evidence in Section 2.3, and which has been shown in other fixed-income classes (Zhu (2021),

Bhardwaj, Ge, Mukherjee (2025)).

Leveragec,t = β · ̂StateFlowS,t × CountySharec,t−1︸ ︷︷ ︸
Predicted inflows allocated to county c

+αc + αS×t + εc,t. (14)

The coefficient β captures whether counties with more prior fund ownership respond more

or less to fund inflows14. Columns (3)-(5) of Table 1 report the estimates. County leverage

14Identification of β comes from cross-county variation within state-year cells. Since this specification
relies on state-specific municipal funds, it is naturally restricted to states with active state funds, hence
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responds significantly to the interaction of state-level flows with lagged county portfolio

shares, with a negative coefficient. Counties with lower prior fund ownership, typically

smaller, lower-income counties, show larger leverage increases when state-level flows rise. The

results are robust to fixing CountyShare at its pre-TCJA level, which removes within-series

variation, and to alternative standard error estimators.

4.2 What the fund channel is and is not

The negative coefficient in Table 1 disciplines the interpretation of the fund channel. If funds

transmitted the shock only by scaling up their existing portfolios, the issuance response would

concentrate in the counties funds already hold. We find the opposite: Fund portfolios are

persistent and concentrated in large, high-income counties (Section 2.3), with many small

counties having little to no fund ownership. The issuance response is nevertheless strongest

in exactly those underserved counties.

Funds therefore matter through the aggregate capacity they add to the state market, not

through portfolio reallocation toward underserved issuers. The inflows they receive absorb a

large share of the state’s new issuance, concentrated in the established issuers they know. This

absorption improves borrowing conditions market-wide, and the counties with the greatest

latent demand capture the marginal borrowing capacity. The geographic redistribution we

document is thus a byproduct of demand pooling, not of active fund policy. The distinction

matters for interpretation. The funds’ contribution is to convert a household-level tax shock

into a state-level demand shock. The allocation of the marginal issuance across counties is

determined by supply elasticities.

Heterogeneous effects by state fund importance If state-specific funds convert house-

hold demand into state-level borrowing capacity, the supply response should be stronger

where such funds matter more. We split the sample according to the relative importance

of state versus national municipal funds, as computed by Babina et al. (2021). We use the

variable SFH (state fund holding), computed for each state as

SFH =
AUMStateFunds

AUMStateFunds +AUMNationalFunds

.

excluding zero-tax states such as Texas.
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If SFH is above the median, state-specific funds represent a relatively more important investor

class than national funds. For example, SFH is highest for California, at 72%, meaning that

72% of California’s fund-held municipal debt is held by California-specific funds, with only

the remaining 28% held by national funds.

The effects of the SALT shock are larger and significant in high-SFH states, consistent

with the interpretation that state-level funds drive the integration of within-state capital

markets (Figure IA.11 in the Appendix). Table IA.8 presents the corresponding regression

estimates in a two-period panel setting.

5 Implications for Public Debt Markets

The previous sections document that low-income counties respond more strongly to improved

borrowing conditions, consistent with higher supply responses among issuers that were

previously constrained. In this section, we examine whether these differential responses

generate aggregate changes in the distribution of local public debt across counties. If low-

income counties increase borrowing more than high-income counties do, we should observe a

reduced concentration in municipal debt, and a weakening of the cross-sectional correlation

between income and leverage, which is on average positive.

5.1 Reduction in debt concentration

Before the SALT shock, municipal debt was highly concentrated within states. High-

income counties had larger bond markets, more established relationships with investors and

underwriters (Butler (2008)), and greater borrowing capacity relative to their size and tax

base. This concentration reflected both demand-side factors, such as investor preference for

larger and more liquid issuers, and supply-side factors, such as more investment opportunities

and better advisory in high-income counties.

The differential supply response we document implies a convergence in this distribution.

Low-income counties, previously constrained, increased borrowing substantially after the

SALT shock. High-income counties, already near their desired borrowing levels, showed little

response. As a mechanical implication, the concentration of debt within states should decline,

as previously underrepresented counties expand their share of total borrowing.
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For each state and year, we compute a Herfindahl index based on the outstanding par

value of debt in each county. HHI is higher when municipal debt is more concentrated in few

counties, and it is lowest when all counties have an equal amount of debt. Importantly, our

results are robust to different measures of debt dispersion across counties.

HHIS,t =
∑
c∈s

(
Municipal debtc,t∑

c∈S(Municipal debtc,t)

)2

(15)

Our specification estimates the evolution of HHIS,t as a function of the state-level SALT

shock:

HHIS,t =
∑

t̸=2017

βt · dS + γ′ ControlsS,t + αs + αt + εS,t, (16)

where the state-level shock is computed as in Section 1.1. Results are robust to including vari-

ous state-level time-varying controls such as log-GDP, log-population, and the unemployment

rate, and to alternative definitions of HHIS,t.

The results in Figure 4 show a significant and persistent decrease in state-level debt HHI

(Section 3.1). The magnitude of the treatment effect is that a change in treatment intensity

d equal to its mean reduces HHI by about 2%, compared to a pre-TCJA state-level median

of 24%. This effect is also persistent until the end of our sample period. In Figure IA.12

we plot the results from a set of robustness tests, with the coefficient remaining similar and

significant across specifications and subsamples.

5.2 Weakening of the income-leverage correlation

The effect documented in Figure 4 has consequences for the cross-sectional correlation between

income and leverage. We estimate the panel regression

Leveragec,t = βt × Incomec,t + αc + αS×t + εc,t, (17)

where Incomec,t is per-capita income, standardized according to the 2016 levels of income

across all counties. We obtain similar results by using log-income without scaling.

Results in Figure 5 show that over time, starting in 2018 and persistently thereafter,

income becomes a less important determinant of leverage in the cross-section of counties. In
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Figure 4: State-Level Debt Concentration. Estimates of specification (16) on state-level data.
The dependent variable is the Herfindahl index of county debt shares within state.

the left pane of Figure 5, at the beginning of the sample, a one-standard-deviation higher

income is correlated with county leverage 3.3% higher. By the end of the sample period, this

effect significantly shrinks to 1%, becoming both smaller and insignificant. When further

including county fixed effects, in the right pane, the sign flips: leverage becomes negatively

correlated with income, with a significant change relative to the pre-TCJA average effect.

In either specification, the change between 2017 and 2018 represents a breakpoint, with

sharp reductions in regression coefficients, indicating that the new municipal issuance is

concentrated in lower-income counties.

This post-TCJA weakening of the income-leverage relation provides a novel perspective on

local public finance. The strong pre-TCJA correlation meant that local public investment was

effectively tied to local wealth, both because of tax-base effects and because of segmentation of

municipal bond markets across county lines. High-income counties enjoyed favorable borrowing

conditions, while low-income counties faced limited investor interest that constrained their

ability to borrow even for productive projects. Under this segmentation, each county’s access

to capital depended on the wealth of its own investor base rather than on the capital available

statewide.

The weakening correlation indicates that the demand shock, intermediated by state-specific

funds, reduced this segmentation. Low-income counties experienced the largest improvement
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Figure 5: Income-Leverage Correlation Over Time. Estimates of specification (17). Standard
errors clustered at the state level.

in borrowing conditions and responded by increasing borrowing substantially. This decoupling

of local borrowing from local income challenges the traditional view that local public finance

is determined by local resources. Rather, demand pooling by institutional investors breaks

the link between local savings and local investment, by allowing capital to flow within a state.

This integration reallocates debt capacity across counties. The demand shock originated

with high-income households, and the resulting borrowing capacity accrued disproportionately

to low-income constrained jurisdictions. The SALT cap thus reshaped not only the overall

level of municipal spending but also its geographic distribution. For a tax provision aimed at

high earners, this effect is a distributional consequence that neither its proponents nor its

critics anticipated.

6 Conclusion

We study whether mutual funds reduce segmentation across county lines in the municipal

bond market. We exploit the 2017 SALT cap as a demand shock that improved borrowing

conditions, and we use differential supply responses to identify financing constraints that

create latent demand in underserved communities.

We document three main findings. First, the tax shock generated immediate inflows into
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state-specific municipal bond funds, concentrated in 2018 and proportional to state-level SALT

exposure. Second, within states, low-income counties increased borrowing substantially more

than the high-income counties where the demand originated. The response is concentrated

among fiscally strained low-income counties with limited market access, not among high-

income counties strained by high existing debt burdens. Third, the additional borrowing

financed real public investment, with issuance concentrated in new-money bonds, revenue

bonds tied to specific projects, and discount structures that ease cash-flow burdens on

constrained issuers. In a placebo test, we show no supply response for taxable municipal

bonds, confirming that our results are driven by tax-sensitive demand.

These findings are consistent with financing frictions creating latent demand for public

investment. Low-income communities have projects that go unfunded under normal borrowing

conditions. When conditions improve, these communities respond by borrowing more, partially

closing the gap with wealthier jurisdictions. Fund intermediation drives the transmission

channel by pooling household demand at the state level. The within-state distribution of

public debt concentration and the income-leverage correlation both shift accordingly, and

persistently.

Our results have implications for research and for policy. For researchers, they challenge the

view that local public finance is determined by local resources. Financial intermediation can

break this link, with demand pooling shifting issuance capacity from wealthy to constrained

jurisdictions. For policymakers, our findings show that policies affecting municipal bond

demand have distributional consequences across communities, because supply elasticities differ

systematically with income and market access, implying potentially large spillover effects at

the local level even for broad-base Federal policies. Understanding these supply elasticities is

essential for predicting how federal tax policy transmits to local public investment, especially

for policies subject to such intense debate and revisions.
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A Data Appendix

A.1 Matching bonds to counties

We match each bond to its issuance county using data from SDC platinum. In particular,
for each municipal deal, we extract the list of 6-digit “Issuer CUSIPs”, and assign all bonds
with these issuer CUSIP to the same county. This method, used among others by Schwert
(2017) and Chordia, Jeung, Pati (2022), is more comprehensive than directly obtaining the
bond-level issuance county, and allows us to match about 90% of the municipal bonds in our
sample to a unique county.

For example, Deal 0010401039 relates to the issuance of six municipal bonds, issued by
Rollingstone City, Minnesota, with FIPS code 27169. The issuer of the deal is linked to the
Issuer CUSIPs 775705 and 77570P. Then, we match all bonds with these 6-digit CUSIPS to
this FIPS code. This matching procedure has two rare issues.

• In a few cases, more than one county per deal is listed. For example, Deal 10010511039
lists “Morrison/Todd/Crow Wing,” but a separate variable explicitly states “Morrison
County” as the issuer. In almost all such cases, the first listed county is the relevant
one.

• In very rare cases, the same Issuer CUSIP is used for different counties. For example,
the Issuer CUSIP 407271 is listed 45 times for Hamilton County and 25 times for Butler
County. In this case, to avoid double counting, we keep the most common one.

Finally, we remove bonds in the following categories:

• Bonds not issued by a local authority, since they cannot be directly assigned to a county,
and are not related to the local scope of our paper. We use the “IssuerType” variable
from SDC, to remove State-level issuers such as “State” and “State Authority”.

• Bonds issued in the US Territories of Puerto Rico, Guam, Virgin Islands, Northern
Mariana Islands, and Samoa. These bonds are mostly tax-exempt regardless of the
domicile of the investor (Feldstein, Fabozzi (2011)).

• Bonds for which SDC does not report a State of issuance.

• Bonds for which the dated date and the issuance date are more than 60 days apart.

A.2 Morningstar filters

Asset classes are identified by Morningstar’s definition of detailholdingtype. For municipal
bonds, we exclude private-activity bonds, certificates of participation, variable-rate demand
obligations, bonds without an associated CUSIP, bonds with negative par value or market
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value, and bonds with a market-to-book value below 0.1 or above 2. We also exclude the rare
cases where a single-state fund invests in bonds of a different state. These “outside-of-state”
holdings are almost always equal to zero, and when non-zero, they are in the order of less
than 1%. We verify that all results of Sections 2.3 and 4.1 are robust to including these
bonds.

For cash, we compute the cash ratio as the ratio of cash and cash-like securities to the
total value of reported assets, measuring both at market value for consistency. We do not
use book values, as we do for bonds, since observations of cash securities frequently report a
book value equal to 0 or 1, especially in the case of certificates of deposit.

Cash ratios tend to be very small. They are exactly zero for about 50% of the fund ×
quarter observations, and rarely larger than 1% or 2%. We still keep track of the cash ratio
due to evidence that it can be an important determinant of fund investment (Simutin (2014),
Chernenko, Sunderam (2016)).
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Figure IA.1: Graphical representation of the SALT shock. Before the TCJA, State and
Local taxes were deductible in full from Federally-taxable income (red line). Following the TCJA,
State and Local taxes are deductible only up to a cap at $10,000 per person per year (blue line).
The wedge between the two is the orange area.

37



0.00

0.25

0.50

0.75

1.00

0 1 2 3 4 5

Density of treatment intensity

Figure IA.2: Distribution of County-Level SALT Shock. Cross-sectional distribution of
treatment intensity d. The shock is scaled such that E[d | d > 0] = 1. Vertical bars are the
interquartile range of d | d > 0. Estimated according to definition (1) with 2016 data.
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Figure IA.3: Proportion of Counties Affected by Alternative SALT Caps. Proportion of
counties with positive SALT shock across potential levels of the deduction cap. The vertical solid
bar is the $10,000 cap introduced in the 2017 Tax Cuts and Jobs Act. The vertical dashed line is
the $40,000 cap included in the 2025 Big Beautiful Bill (Bloomberg (2025)).
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Figure IA.4: Leverage by Treatment Intensity. Time series of βt coefficients from speci-
fication (10), estimated separately for high-dosage and low-dosage treatment groups defined as
above-average or below-average within each county’s state. Standard errors clustered by state.
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Figure IA.5: Intensive Margin Excluding High-Dosage Outliers. Estimates of specifica-
tion (11), intensive margin of treatment, computed as in Figure 2. The middle and right panes
exclude counties with treatment intensity in the highest 10% or 20% of the cross-section.
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Figure IA.6: Robustness of Fiscal Strain Interactions. Robustness checks for results of
Table 3 (specification (12)). Full results are in Table IA.3. Specifications vary one at a time:
(i) defines “strained” in the cross-section of counties within each state, rather than the entire
cross-section across states; (ii)-(iii) use 2012 or 2017 survey data, which covers all municipal issuers
rather than only a sample (Pierson, Hand, Thompson (2015)); (iv) scales county debt by the county’s
own revenue, excluding intergovernmental transfers; (v) uses above-average breakpoints rather than
above-median; (vi)-(vii) use the 20th or 30th percentile cutoff.
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Figure IA.7: Issuance Effects by Coupon Structure. Sample split by bonds issued at premium
versus discount.
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Figure IA.8: Issuance Effects by Use of Proceeds. Estimates from a difference-in-differences
regression with 2017 as base year. The mapping between these categories and Mergent data is in
Table IA.1.
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Figure IA.9: Issuance Effects by Source of Repayment. Sample split by general obligation
versus revenue bonds.
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Figure IA.10: Placebo Test by Bond Taxability. Sample split by tax-exempt versus taxable
bonds.
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Figure IA.11: Issuance Effects by State Fund Holdings. Sample split by above- and
below-median state fund holdings, following Babina et al. (2021).
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Figure IA.12: Robustness of Debt Concentration Results. Robustness checks for results of
Figure 4 (specification (16)), for the first post-treatment year (2018). Specifications vary one at a
time: (i) uses an adjusted HHI that accounts for the number of counties in each state; (ii) removes
control variables; (iii) weights each state-year observation by log-GDP; (iv) excludes California;
(v)-(vi) restrict the panel to 2017-2018 or 2015-2021; (vii) includes the treatment dummy as a
control.
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Figure IA.13: Amount of municipal debt issuance by capital purpose. Values in billions
of USD per year. The vertical line marks 2017, the year of the TCJA removing the tax exemption
on advance refundings (Kalotay (2018), Kalotay, Luby (2023)). Source: SIFMA.
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Table IA.1: Use of Proceeds Categories. This table maps Mergent use-of-proceeds categories to
broad categories used in the analysis. The sample includes all municipal securities in SDC Platinum
issued in 2010 or later with non-missing face value.

Broad category Mergent categories Count of bonds Face value (USDtn) Prop. of face value
GeneralPurpose Gen Purpose/Pub Improvement 630042 2.28 34%

Education

Charter Schools
Higher Education
Other Education
Primary/Secondary Education
Private Education
Student Housing

655453 1.58 23%

Utilities

Multiple Public Utilities
Public Power
Gas
Other Utilities
Water and Sewer

277869 0.84 12%

InfrastructurePublicTransport

Airlines
Airports
Bridges
Flood Ctl/Storm Drain
Irrigation
Mass/Rapid Tran
Other Transportation
Parking Facilities
Pollution Control
Seaports/Marine Terminals
Telephone
Toll Road and Highway
Tunnels

65266 0.83 12%

Healthcare

Hospital Equipment Loans
Hospitals
Nurse Homes
Other Healthcare
Sanitation

51928 0.46 7%

Housing

CMO-Backed Housing
Multi-Family Housing
New Public Housing
Other Housing
Single Family Housing
Single/Multi-Family Housing

61732 0.34 5%

Other

Agriculture
Civic/Convention Centers
Correctional Facilities/Jails
Library or Museums
Other Recreation
Parks/Zoos/Beaches
Pension Funding/Retirement
Land Preservation
Retirement Centers
Stadiums/Sports Complex
Student Loans
Theaters
Veterans

65146 0.23 3%

Development

Economic Development
Industrial Development
Other Industrial Development
Redevelopment/Ld Clearance

26296 0.12 2%

PublicUtility

Courts
Fire Station/Equipment
Govt/Public Buildings
Malls/Shopping Centers
Office Bldg
Other Public Service
Police Station/Equip
Solid Waste

44093 0.09 1%
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Table IA.2: Income and Fiscal Strain. This table reports estimates of footnote 12, testing whether
fiscal strain correlates with county income. The dependent variables are indicators for below-median
interest coverage ratio or cash ratio. Standard errors are clustered by state, with t-statistics in
parentheses.

Interestc Cashc
2015 2016 2015 2016
(1) (2) (3) (4)

log(IncomePerCapitac) 0.39∗∗∗ 0.46∗∗∗ -0.01 0.06
(3.0) (4.6) (-0.2) (1.0)

Observations 2,540 2,540 2,540 2,540
R2 0.16 0.17 0.18 0.18
Within R2 0.02 0.03 3× 10−5 0.0006

S FE (49) ✓ ✓ ✓ ✓

Table IA.3: Robustness Checks for Fiscal Strain Interactions. This table reports robustness checks
for specification (12). Specifications vary by the definition of fiscal strain, data source, and sample
construction as described in Figure IA.6. Coefficients are multiplied by 100. Standard errors are
clustered by state, with t-statistics in parentheses.

Leveragec,t
(Main) (i) (ii) (iii) (iv) (v) (vi) (vii)

SALTc × Postt -0.23 -0.17 -0.17 -0.23 -0.25 0.14 -0.39 -0.37
(-0.71) (-0.47) (-0.54) (-0.72) (-0.84) (0.43) (-1.3) (-1.1)

SALTc × Strainedc × Postt -0.52∗∗ -0.54∗∗∗ -0.64∗∗∗ -0.55∗∗∗ -0.61∗∗∗ -0.76∗∗∗ -0.66∗∗∗ -0.47∗∗

(-2.2) (-2.8) (-3.1) (-2.9) (-2.8) (-3.7) (-4.5) (-2.2)

Observations 5,080 5,080 5,132 5,132 5,080 5,080 5,080 5,080
R2 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Within R2 0.002 0.002 0.002 0.002 0.002 0.001 0.002 0.001

c FE 2,540 2,540 2,566 2,566 2,540 2,540 2,540 2,540
S × t FE (98) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
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Table IA.4: Persistence in Fund Holding Concentration. This table reports estimates of specifica-
tion (6). The dependent variable is fund-level HHI measuring portfolio concentration. Columns
split by state size, where large states are California, Maryland, Massachusetts, New Jersey, New
York, Ohio, Pennsylvania, and Virginia. Standard errors are clustered by fund, with t-statistics in
parentheses.

HHIf,t

Split by state size All Small Large
(1) (2) (3)

HHIf,t−1 0.47∗∗∗ 0.40∗∗∗ 0.53∗∗∗

(11.6) (6.5) (12.7)
Flowf,t -10.4∗∗ -3.9∗∗ -19.3∗∗∗

(-2.4) (-2.3) (-3.2)
HHIf,t−1× Flowf,t 0.09∗∗∗ 0.10∗∗∗ 0.12∗∗∗

(3.7) (5.3) (2.7)

Observations 5,741 2,630 3,111
R2 0.76 0.85 0.69
Within R2 0.17 0.24 0.15

f FE 461 223 238
S × t FE 796 591 205

46



Table IA.5: Persistence in Fund-County Holdings. This table reports estimates of specification (7).
Column (1) estimates a linear probability model for whether fund f holds any bond of county c.
Column (2) estimates persistence in portfolio deviations from the state market portfolio. Standard
errors are clustered by fund and state, with t-statistics in parentheses.

Pr(1f,c,t > 0) Deviationf,c,t
(1) (2)

1f,c,t−1 0.77∗∗∗ 0.02
(144.6) (0.55)

Deviationf,c,t−1 0.73∗∗∗

(27.2)
Deviationf,c,t−1 × 1f,c,t−1 0.07∗∗∗

(3.5)

Observations 331,750 331,750
R2 0.84 0.81
Within R2 0.58 0.66

f × t FE (6,113) ✓ ✓
c× t FE (45,379) ✓ ✓
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Table IA.6: Fund Flows and Primary Market Participation. This table reports estimates of
specification (8). The dependent variable is the probability that fund f participates in a primary
offering by county c. QEnd indicates issuance in the last month of a quarter. Standard errors are
clustered by fund, state, and quarter, with t-statistics in parentheses.

Pr
(
1Prim
f,c,t > 0

)
Joint estimate Sample split

Full sample No QEnd QEnd

(1) (2) (3) (4) (5) (6) (7) (8)

1f,c,t−1 0.008∗∗∗ 0.005 0.008∗∗∗ 0.008∗∗∗ 0.02∗∗∗ 0.02∗∗∗ 0.003 0.004
(3.2) (1.2) (3.2) (3.0) (6.0) (6.0) (0.97) (0.96)

1f,c,t−1 × Flowf,t 0.06∗∗∗ 0.11∗∗∗ 0.06∗∗∗ 0.13∗∗∗

(5.2) (9.6) (6.2) (9.1)
1f,c,t−1 × QEndc,t 0.005

(1.3)
Flowf,t × QEndc,t 0.01∗

(1.7)
1f,c,t−1 × Flowf,t × QEndc,t 0.07∗∗∗

(4.0)

Observations 458,306 458,306 458,306 458,306 184,458 184,458 273,848 273,848
R2 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
Within R2 0.0002 0.0006 0.0002 0.0005 0.001 0.002 2.2× 10−5 0.0004

f × t FE 25,716 25,716 25,716 25,716 24,736 24,736 24,470 24,470
c× t FE 39,818 39,818 39,818 39,818 17,460 17,460 22,358 22,358
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Table IA.7: Fund Holdings and County Issuance. This table reports estimates of specification (9).
The dependent variable is the change in portfolio weight or deviation from the state market portfolio.
Columns (3)-(4) and (5)-(6) split by whether the fund allocation decreased or increased. Standard
errors are clustered by fund, state, and date, with t-statistics in parentheses.

∆wf,c,t ∆Deviationf,c,t

Subsample Full sample Decreased Increased
(1) (2) (3) (4) (5) (6) (7) (8)

Issuedc,t 0.41∗∗∗ -0.06∗∗ 0.40∗∗∗ 0.02∗

(6.1) (-2.5) (6.3) (1.8)

IssuedNew
c,t 0.29∗∗∗ 0.008 0.22∗∗∗ 0.02∗

(4.8) (0.32) (4.6) (2.0)

IssuedRef
c,t 0.21∗∗∗ -0.08∗∗∗ 0.19∗∗∗ 0.01∗

(4.1) (-2.9) (4.6) (1.8)

Observations 80,092 80,092 42,629 42,629 37,463 37,463 267,454 267,454
R2 0.02 0.02 0.53 0.53 0.58 0.58 0.01 0.01
Within R2 0.001 0.002 7.5× 10−5 0.0002 0.003 0.002 2.4× 10−5 3.9× 10−5

f × t FE 4,926 4,926 4,926 4,926 4,926 4,926 4,944 4,944
c FE 1,388 1,388 1,317 1,317 1,331 1,331 2,289 2,289
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Table IA.8: SALT Shock and Leverage by State Fund Holdings. This table reports estimates of
specification (11) for the two-period panel, split by state fund holdings (above or below median),
from Babina et al. (2021). Results correspond to Figure IA.11. Standard errors are clustered by
state, with t-statistics in parentheses.

Leveragec,t
Split : State Fund Holdings Full sample Low High

(1) (2) (3) (4) (5) (6)

SALTc × Postt -0.006∗ -0.007∗∗ -0.005 -0.007 -0.006∗∗ -0.007∗

(-1.9) (-2.5) (-0.91) (-1.5) (-2.2) (-2.1)
(SALTc > 0)× Postt 0.007 0.009 0.004

(1.2) (0.93) (1.5)

Observations 4,994 4,994 2,598 2,598 2,396 2,396
R2 0.98 0.98 0.97 0.97 0.99 0.99
Within R2 0.0006 0.0009 0.0003 0.0005 0.004 0.005

c FE 2,497 2,497 1,299 1,299 1,198 1,198
S × t FE 94 94 48 48 46 46
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