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Local Fiscal Sustainability within American Federalism

Rongrong Wei

(ABSTRACT)

Fiscal sustainability concerns the growing imbalance between revenues and expenditures over
time, which gives rise to the problem of structural deficits, such as unfunded public pension and
Other Post Employment Benefits (OPEB) liabilities. This research compares the US local fiscal
choice behavior in the context of the fiscal federalism framework. The goal is to identify the ideal
mix of constitutional fiscal rules to preserve local fiscal sustainability. Not only should the rules
aim to minimize local adverse fiscal behavior pre-crisis, which may include excessive spending,
large accumulations of unfunded liabilities, and over-reliance on external grants, but also allow
strong local self-governance and fiscal adaptive capacity post-crisis.

By separating pre-crisis and post-crisis institutional analysis, this research integrates public choice
into the orthodox public finance theory and the Fiscal Policy Space (FPS), introducing a novel
analytical framework pertaining to local fiscal sustainability. I argue that public choice and public
finance, historically viewed as two competing paradigms, are complementary rather than contra-
dictory since public choice theory does not preclude the ideal normative outcomes from being
realized, but rather to set up the ideal constitutional rules for preventing the occurrence of extreme
circumstances. The ideal mix of formal fiscal rules, thus, should induce the balanced budget rule
that applies to all budget items, stringent spending and debt limits, and institutionalized local tax
authority and stable tax structure, but not tax limits. Tax limits are less effective in constraining
government than spending and debt limits due to fiscal gimmicks. Moreover, stringent tax limits
could significantly limit local governments’ ability to bounce back on their own.

This research also found that cities do apply different fiscal strategies to reduce exogenous shocks,
given their unique fiscal institutions in place. Furthermore, cities with fewer institutional con-
straints exhibit a faster speed of adjustment. However, certain institutional variables, such as pub-
lic union size and tax authority, might not have the same fiscal implications as predicted by the
theory. Cities often manage to cut their short-term spending regardless of the size of their public
unions. A broad range of tax authority does not imply greater local revenue-generating capacity.
Own source revenue autonomy might be a better indicator of local fiscal adaptive capacity.



Local Fiscal Sustainability within American Federalism

Rongrong Wei

(GENERAL AUDIENCE ABSTRACT)

Unfunded public pension and Other Post Employment Benefits (OPEB) liabilities impose major
threats to local fiscal sustainability, which increases governments’ default risk and crowds out
funding for essential local services. To close the funding gaps, localities may apply a wide range
of fiscal instruments, including increasing taxes, fees, and user charges, issuing debt and bonds,
obtaining grants and/or decreasing expenditures. This research compares the US local fiscal choice
behavior in the context of the fiscal federalism framework. The goal is to identify the ideal mix
of constitutional fiscal rules to preserve local fiscal sustainability. Not only should the rules aim
to minimize local adverse fiscal behavior pre-crisis, which may include excessive spending, large
accumulations of unfunded liabilities, and over-reliance on external grants, but also allow strong
local fiscal adaptive capacity post-crisis. The findings help localities identify any effective and
prudent fiscal options available to close their pension funding gaps and contribute to the overall
sub-national fiscal institutional reforms.

Theoretically, this research introduces a novel analytical framework pertaining to local fiscal sus-
tainability by separating pre-crisis and post-crisis institutional analysis and by consolidating two
historically viewed as two competing paradigms, public choice and public finance. I argue that the
two approaches are complementary rather than contradictory since public choice theory sets up an
institutional prerequisite for normative outcomes to be realized and prevents the occurrence of ex-
treme circumstances. The ideal mix of formal fiscal rules, thus, should induce the balanced budget
rule that applies to all budget items, stringent spending and debt limits, and institutionalized local
tax authority and stable tax structure, but not tax limits. Tax limits are less effective in constraining
government than spending and debt limits due to fiscal gimmicks. Moreover, stringent tax limits
could significantly limit local governments’ ability to bounce back on their own.

This research also found that cities do apply different fiscal strategies to reduce exogenous shocks,
given their unique fiscal institutions in place. Furthermore, cities with fewer institutional con-
straints exhibit a faster speed of adjustment. However, certain institutional variables, such as pub-
lic union size and tax authority, might not have the same fiscal implications as predicted by the
theory. Cities often manage to cut their short-term spending regardless of the size of their public
unions. A broad range of tax authority does not imply greater local revenue-generating capacity.
Own source revenue autonomy might be a better indicator of local fiscal adaptive capacity.
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Chapter 1

Introduction

Fiscal sustainability concerns the growing imbalance between revenues and expenditures over
time, which gives rise to the problem of structural deficits and excessive debt accumulation. In
the US, local governments have been facing tremendous fiscal stress from structural deficits, in-
cluding unfunded pension liabilities and other post-employment benefits (OPEB) liabilities. The
latter provides retirement health care benefits for public workers. It is estimated that the combined
state and local pension liabilities could reach as much as $3 to $4 trillion (Munnell, Aubry, and
Cafarelli, 2014).

Without tax hikes and spending cuts, local governments tend to use debt instruments as an alterna-
tive tool to close the funding gap. Despite its short-term benefit of providing fiscal relief, general
obligation (GO) pension bonds, which are secured by governments promising to levy property
tax to pay back debt service, often worsen, rather than enhance, municipalities’ long-term fiscal
health. Detroit in 2013, for instance, filed the largest municipal bankruptcy of their pension obli-
gation bond in US history. With $70 billion in debt, Puerto Rico defaulted on its constitutionally
guaranteed general obligation bonds in 2016. GO pension bonds could also crowd out property tax
revenue for essential local services. This reveals that fiscal institutions, which are defined as the
fiscal rules and structure that government operates within, do matter. Not only do they incentivize
local fiscal behavior pre-crisis, but also determine local fiscal adjustment capacity post-crisis.

Previous research that explored the effect of institutional constraints on fiscal performance has
produced inconsistent results, probably due to varied estimation methods and differences between
states (Rueben, 2018). The following sections discuss the unique methodology, framework, and
normative standing pertaining to this research. What constitutes an ideal mix of constitutional
fiscal rules that could preserve local fiscal sustainability, preventing persistent structural deficits
without infringing upon local fiscal autonomy? The findings aim to help localities identify any
effective and prudent fiscal options available to close their pension funding gaps and contribute to
the state and local fiscal institutional reform efforts.

Methodology I distinguish between pre-crisis institutional analysis and post-crisis institutional
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Introduction

analysis. The former concerns the causes of the problem while the latter concerns the means by
which the crisis can be resolved. One could argue broadly, for instance, that market volatility
induces municipal default ex-ante while the government provides solutions ex-post, or vice versa.
Most likely, both contribute to the problem and both provide solutions to it. Confusing causes and
solutions would give rise to counter-effective policy decision-making, and limit the possibility of
using alternative avenues to solve crises effectively.

This research discusses the current institutional structure that provides an incentive for local gov-
ernments to engage in potential adverse fiscal behavior, which could include extravagant spending
promises, a large accumulation of unfunded liabilities, and over-reliance on external resources.
Furthermore, I introduce the institutional structure that could maximize the adaptive capacity of
local governments in response to exogenous deficit shocks. The ultimate goal is to consolidate
the two institutional analyses and to identify the ideal mix of fiscal rules and structure that could
limit local adverse fiscal behavior without infringing on their ability of self-governance when fac-
ing exogenous shocks. I, therefore, integrate public choice theory into the orthodox public finance
theory. Public choice analyzes individual fiscal behavior in collective decision making, which
concerns pre-crisis institutions. Fiscal institutions should be designed to constrain the power of
government to tax and spend. Public finance focuses on post-crisis institutions, which aim to
stabilize the economy.

Analytical Framework I analyze formal fiscal rules and structure under the American fiscal
federalism framework. Local governments are creatures of the state and are influenced by a wide
range of fiscal constraints and policy changes from higher levels of government. Traditionally,
federalism was designed to dissolve powers between the federal government and state government.
The system has strong fiscal implications, which promotes pluralism by allowing individuals to
“vote with their feet” and move to a jurisdiction that best suites their preferences and tastes.

There exist two different theories toward fiscal federalism (see: Buchanan and Musgrave (1999)).
The public finance perspective defines a normative outcome, including efficiency, equity, and eco-
nomic stability, prior to determining the most efficient fiscal institutions to achieve that outcome.
Public choice theory perceives federalism as a means to limit the power of government via in-
terjurisdictional competition, which offers citizens an exit option. The two approaches, I argue,
are not necessarily contradictory since public choice theory sets up an institutional foundation for
normative ends to be realized and prevents the occurrence of extreme circumstances.

To compare the impact of various institutional constraints on local government, I applied the Fis-
cal Policy Space (FPS) framework, which examines local institutional constraints and decision-
making environments and measures local adaptability in response to exogenous deficit shocks.
The larger the FPS, the more adaptive the city is. The concept thus offers a testable hypothe-
sis. I apply time-series case studies of four major US cities (Dallas, Miami, New York City, and
Boston), each of them operating under various institutional constraints. I then predict their short-
and-long term fiscal choices before offering detailed fiscal-institutional narratives explaining why
such adjustment patterns were observed. The approach of time-series case studies is different from
previous research, which mainly focuses on panel data analysis.

– 2 –
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Normative Standing By taking into account the public choice perspective, I argue that fiscal
rules and structure at the constitutional level should provide an equal playing field for outcomes to
emerge naturally. These types of constitutional rules can be analogous to the rules of a board game,
which act on procedures rather than outcomes. Buchanan and Tullock (1962) draw a distinction
between constitutional and post-constitutional levels of collective choice. The former concerns the
choices among rules where choice outcomes cannot be predicted while the latter concerns choices
within rules where certain rational choice behavior is more likely to occur.

Rules that predict outcomes make the game vulnerable as players tend to break the existing rules
and establish new rules to their advantage. Rule instability could trigger chaos as both sides aim
to take advantage of the other side constantly. Thus, formal fiscal rules and structure should not
be designed to maximize the interest of one entity involved, but rather to secure the political in-
dependence of all governments, to preserve self-governance, and to prevent potential collusion.
The ideal fiscal-constitutional rules and structure should be stable and sustainable since they form
gradually as an outcome of consensus rather than coercion, and, therefore, should induce minimal
enforcement costs.

To conclude, Figure 4.1 below summarizes the analytical framework pertaining local fiscal sus-
tainability, which integrates theory, method, and proposed constitutional amendments and policy
recommendations.

Figure 1.1: Local Fiscal Sustainability Analytical Framework

This dissertation consists of three papers. The first paper uses an alternative modeling approach,
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the probabilistic reduction (PR) approach, to model fiscal sustainability of two cities of interests:
Detroit and New York City. The result indicates that the traditional co-integration test for the
municipal data suffers from heteroskedastic variances, which mainly come from the volatility of
the retirement trust fund and federal grants policy changes. The paper concludes that financial
market risk factors, which largely affect the net investment return of the retirement trust fund,
and fiscal-political indicators (e.g. intergovernmental factors, such as grants policy) should also
be taken into account in conceptualizing municipal fiscal sustainability in addition to economic
indicators.

Paper two compares the short-and-long-term dynamics of cities fiscal adjustment. By applying
case studies using time-series analysis and an Autoregressive Distributed Lag (ARDL) Error Cor-
rection Model, the results suggest that cities do apply different fiscal strategies to reduce exogenous
shocks. Furthermore, cities with fewer institutional constraints exhibit a faster speed of adjustment.
However, certain institutional variables, including public union density and tax authority, do not
have the same fiscal implications as predicted by the FPS. Cities often manage to cut their short-
term spending regardless of the size of their public unions. In the long run, judicial decisions make
spending decisions less predictable compared with legislative decisions. A broad range of tax au-
thority does not imply greater revenue-generating capacity and fiscal autonomy. This reveals more
room to revise and expand the FPS framework.

Paper three integrates public choice theory into the traditional analysis of local fiscal sustainability
and concludes that the ideal mix of formal fiscal structure and rules should preserve effective local
tax competition and limit budget-maximizing government without infringing upon local autonomy
of self-governance. I find that the general fiscal constitutional rules should include the balanced
budget rule that applies to all budget items, stringent spending, and debt limits, but not tax lim-
its. Tax limits are redundant since local governments are constrained by the discipline of mobility
and interjurisdictional tax competition. Furthermore, the impact of tax limits post-crisis could
be detrimental, which significantly limits local governments’ abilities of self-governance and to
bounce back on their own. Limited federal block grants should be used to reduce tax-base differ-
entials across the states and to alleviate the rural-urban divide with regard to individual economic
opportunity.

– 4 –
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Chapter 2

Revisiting Municipal Fiscal Sustainability:
A Comparative Study of Detroit and New
York City

Fiscal sustainability analysis aims to predict the potential growing imbalance between revenues
and expenditures over the long term. However, scholars have failed to agree upon the determinants
of fiscal sustainability and found that the conventional sustainability test on real U.S. debt series is
distorted by its increasing variances due to GDP growth. This finding casts doubt on the reliability
of any inferences drawn from such tests. This paper discusses and addresses two major questions:
1) does the conventional co-integration test for fiscal sustainability suffer from heteroskedasticity
for the municipal data?; and 2) what are the determinants of municipal fiscal sustainability? In
this paper, an alternative modeling perspective, the probabilistic reduction (PR) approach, is used
to model fiscal sustainability, using NYC and Detroit as two comparative case studies. The re-
sult indicates that the conventional co-integration test for the municipal series does suffer from
heteroskedastic variances. Regarding sources of heteroskedasticity, I found that the increasing
variance of total revenue since the mid-1990s is attributed to the volatility of the retirement trust
fund for both cities, and for Detroit in the early 2000s increasing variance of total expenditure
is attributed to abrupt grant policy changes. These findings suggest that market risk and fiscal-
political factors should be taken into account in conceptualizing sub-national fiscal sustainability.
Furthermore, dynamics models are needed to further shed light on municipal fiscal sustainability
from a behavior perspective.

2.1 Introduction

Cities in the U.S. have experienced tremendous fiscal challenges and burdens for the past few
decades. First, some cities have been suffering from different degrees of deindustrialization and de-
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population, which largely reduce their tax bases. Second, cities have been burdened by increasing
spending responsibilities with the reduction in intergovernmental transfers since the 1980s largely
due to presidential leadership changes. Third, the rapid accumulation of unfunded liabilities, in-
cluding pension, Other Post-Employment Benefits (OPEB), and infrastructure, have imposed and
will continue to impose long-term spending burdens to the city. In addition to long-term struc-
tural challenges, cities are also periodically struck by the fiscal shocks attributed to the increasing
volatility of the financial and real estate markets (Skidmore and Scorsone, 2011). The fiscal stress
undergone by many large American cities, especially after the 2008 financial crisis, have generated
enormous concerns over the long-term fiscal sustainability on the sub-national level.

Despite a large number of empirical papers published on this subject using unit root based tests
to examine whether a deficit series is nonstationary, previous empirical results on deficit sustain-
ability have produced logically inconsistent results, at least on national debt (Bohn, 2005). This
inconsistency lies in the fact that the unit root test for primary deficit and with-interest deficit are
both stationary, but debt is non-stationary (Bohn, 2005). The theoretical argument against the va-
lidity of the unit root test, according to Bohn (1995), is based on two main factors: 1) incorrect
discount rate – discounting future debt, expenditure and taxes upon a fixed interest rate on govern-
ment debt will always produce unsustainable test results since debt grows as fast as income that
is often above the interest rate in the US economy; and 2) single observed time series of debt or
deficit suffers from severe heteroskedastic variances, indicating that the real ‘stationary’ series are
not co-variance stationary. Bohn (2005), therefore, proposes to model debt-GDP-ratio rather than
raw real data, as the former one reduces heteroskedasticity, and is found unambiguously stationary
using unit root testing. In addition, it is also better aligned with the current political debate.

The confusing results produced on national debt should raise doubts about the validity of applying
a similar methodology on the sub-national level, potentially providing unreliable inference. The
existing empirical papers on the U.S sub-national fiscal sustainability that use the co-integration
test on panel data (excluding the impact of GDP) have produced consistent results showing that
both total revenue and total expenditure exhibit strong sustainability (Mahdavi and Westerlund,
2011; Ji, Ahn, and Chapman, 2015)1. In this paper, I examine whether the co-integration between
total revenue and expenditure - two fiscal series exhibit symmetric adjustment processes towards
a long-run equilibrium - violates homoskedasticity assumption using the probabilistic reduction
(PR) approach, which tests model assumptions on the statistical adequacy ground. This method is
used to model the fiscal sustainability for two cities: NYC and Detroit. Section 2.2 will review the
existing theories and determinants of fiscal sustainability and compare different sustainability tests
(unit root-based and model-based) both on the federal level and on the sub-national level. Section
2.3 will introduce an alternative approach to model fiscal sustainability from the PR perspective
and elaborate on the drawbacks of the unit root based test from the statistical adequacy ground.
Section 2.4 will compare test results for NYC and Detroit. Section 3.6 will discuss the implications
of these results, major constraints, and future research.

1Ji, Ahn, and Chapman (2015) did not include capital outlay in their paper
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2.2 Literature Review

2.2.1 Federal Government Fiscal Sustainability

There are two major views of federal-level fiscal sustainability both of which emphasize inter-
temporal budget constraints (IBC). They require that the present value of future primary surpluses
(excluding interest payments) equal the present value of the existing debt. A simple budget con-
straint is:

∆Bt = Gt −Rt. (2.1)

This constraint can be written as:

Bt = G0
t −Rt + (r + 1)Bt−1. (2.2)

where ∆Bt refers to a one-year deficit at time t; Gt refers to real government expenditure including
interest at time t; Rt refers to real tax revenue; Bt refers to public debt at time t; G0

t refers to non-
interest government expenditure; r refers to the interest rate assumed to be stationary around a
mean > 0; and Bt−1 refers to the previous period’s debt. If (2) holds, then:

Bt =
Rt+1 −G0

t+1

1 + r
− Bt+1

1 + r
. (2.3)

Since (3) holds for every period, IBC yields:

Bt =
∞∑
i=0

[Rt+i+1 −G0
t+i+1]

(1 + r)i+1 + lim
i→∞

EtBt+i+1

(1 + r)i+1 . (2.4)

Fiscal sustainability requires the present value of future primary surpluses to be equal to its present-
value of debt, which can be written as:

Bt =
∞∑
i=0

Et[Rt+i+1 −G0
t+i+1]

(1 + r)i+1 . (2.5)

– 8 –
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The IBC holds if and only if the transversality condition (TC) is satisfied, which prohibits the gov-
ernment from perpetual borrowing to pay its debt. That is the discounted value of debt converges
to zero when time goes to infinity:

lim
i→∞

EtBt+i+1

(1 + r)i+1 = 0 (2.6)

Bohn (1995) argues that this IBC is invalid as it assumes that interest rate grows faster than eco-
nomic growth, which is against the historical reality in the US. His alternative approach is to
view fiscal sustainability as a general equilibrium issue where the ability of governments to bor-
row is constrained by the willingness of the investors to lend, assuming that potential lenders are
optimizing agents, and financial markets are complete (Bohn, 1995, 2005). Different from the
fixed discount rate, sums of fiscal variables are weighted by state-contingent claims prices or the
marginal rate of substitution 2 that may vary over time and across states of nature (Bohn, 1995):

υt,i+1 = Bi+1 · U
′(Ct+i+1)

U ′(Ct)
= Bi+1 ·

U ′(Yt+i+1 −G0
t+i+1)

U ′(Yt −G0
t )

(2.7)

Where, according to the economic theory, all individuals have equilibrium consumption Ct =
Yt − Gt. If one combines Equation 2.7 with 2.5, and assumes all relevant sums converge, one
yields IBC:

Bt =
∞∑
i=0

Et[υt,i+1 · (Rt+i+1 −G0
t+i+1)] (2.8)

Assuming that debt is non-negative, the lenders’ TC, known as the non-Ponzi condition where a
rational individual will not lend to the government that intends to roll over debt indefinitely, takes
the form:

lim
i→∞

Et[υt,i+1 ·Bt+i+1] = 0. (2.9)

Bohn (1995) further explains that a fixed discount rate will work only if fiscal variables are un-
correlated with the marginal rate of substitution in the dynamic efficient economy, which takes the
form:

2According to microeconomics theory, the marginal rate of substitution f(MRS) refers to the amount of goods that
a consumer is willing to give up in exchange for other goods without altering his or her level of utility, and utility is a
function of consumption.

– 9 –
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Bt =
∞∑
i=0

Et[Rt+i+1 −G0
t+i+1]

(1 + r)i+1 + Covt[υt,i+1, Rt+i+1 −G0
t+i+1] (2.10)

where Covt[υt,i+1, Rt+i+1 − G0
t+i+1] = 0. Bohn (1995) argues that such occurrence is rare since

government revenue and expenditure will be correlated with aggregate income (GDP) and govern-
ment spending itself, which determine the marginal rate of substitution in Equation 2.7. A similar
argument applies for the TC in Equation 2.6 if the path of Bt+i+1 is uncorrelated with aggregate
income and government spending:

lim
i→∞

EtBt+i+1

(1 + r)i+1 + Covt[υt,i+1 ·Bt+i+1] = 0 (2.11)

where Covt[υt,i+1 · Bt+i+1] = 0. Bohn (1998)’s theoretical analysis of the IBC and TC plays a
fundamental role in building his structural model as an alternative fiscal sustainability test, which
will be discussed in the following section. In a nutshell, Bohn (1995) proposes an alternative dis-
count rate that is the interest rate on income-indexed contingent claims, which varies over time and
across states of nature. Essentially, if Bohn is correct, the relationship between the fiscal variable
of interest (Rt) and variables that determine the marginal rate of substitution, namely government
spending itself and aggregate income, should be correlated. This hypothesis is supported by eco-
nomic theory where equilibrium consumption (Ct = Yt − Gt) is viewed as a fixed fraction of
income (Ct = (1− g) · Yt) since government spending is a fixed fraction of income (Gt = g · Yt).

2.2.2 Sub-national Government Fiscal Sustainability

It is widely accepted that sub-national fiscal sustainability should be given a broader definition.
Ward and Dadayan (2009) review the existing concepts of fiscal sustainability, and claim that
its definition should include two separate concepts: fiscal balance and maintenance of program
commitments. The former is concerned with the requirement of fund balance, while the latter is
concerned with a government’s long-term ability to consistently maintain its public service com-
mitments to their constituents. In order to achieve both objectives, governments are expected to
operate under an adaptive fiscal structure, which allows flexible decision-making and fiscal choices
in times of fiscal woe. Without such fiscal autonomy, insolvency will ultimately occur due to re-
cession or structural deficit. One can measure long-term solvency or fund balance by projecting
future revenue and expenditure, which is hard to estimate precisely. On one hand, it is difficult to
assess the aggregate demand or need of public spending over time since people have various pref-
erences. On the other hand, future revenue is hard to measure since the macroeconomic, financial,
and political-institutional changes will either enhance or undermine the revenue generating capac-
ity. Apart from fiscal solvency and capacities for program commitments, one definition of fiscal
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sustainability also requires the government to have the ability to manage its fiscal affairs without
introducing abrupt fiscal policy changes (see Gorina (2013)).

Nevertheless, scholars have identified potential variables that could affect sub-national fiscal sus-
tainability. Chapman (2008), for instance, points out three specific sets of pressure that affect
sub-national fiscal sustainability, including cyclical, structural, and intergovernmental. In terms
of cyclical indicators, stock and housing market fluctuations are also taken into account. Zhao
and Coyne (2013), however, argue that cyclical indicators, which are the short-term impact of the
business cycle, should not be viewed as the major source preventing long-term fiscal sustainability.
He, therefore, introduces the concept of ”trend gap”, which examines the impact of socioeconomic
factors and other institutional characteristics of each jurisdiction on fiscal sustainability, excluding
the short-term cyclical effect. The finding indicates that the nationwide per capital trend gap has
been following an unsustainable path over the past three decades, which contradicts the results
produced from the previous studies. The Government Accountability Office (GAO)’s latest report
on state and local governments’ fiscal outlook indicates that the rising Medicaid costs and the costs
of health-related benefits for employees and retirees are the major sources preventing sub-national
fiscal balance over the long term (GAO, 2016). Since cities’ retirement trust funds are largely in-
fluenced by the financial market, it is fair to argue that stock market indicators should also be taken
into account in the fiscal sustainability analysis.

The literature on the local government decision-making environment also sheds light on the po-
tential determinants of fiscal sustainability. Pagano and Hoene (2010) introduces the concept of
fiscal policy space (FPS), which focuses on the decision-making opportunities and restraints that
city officials face. The concept includes five major attributes, including 1) the state or intergov-
ernmental system; 2) cities’ economic bases; 3) locally-imposed controls and policies (e.g. zoning
ordinances and land use policies); 4) demand- and preference-based service responsibilities; and
5) cities’ political culture, all of which shall have major implications of municipal fiscal sustain-
ability. Pagano and Hoene (2010) also specify the criteria for state constraints, emphasizing the
institutional determinants (state fiscal structure and rule) of FPS, which constitutes local fiscal au-
thority, local revenue reliance, local revenue capacity, state aid, and the level of tax and expenditure
limits (TELs). Apart from those exogenous/external institutional determinants that municipalities
have little control over, scholars also examine the impact of internal fiscal structure (e.g. revenue
diversification and the level of fund balances/net assets) on municipal fiscal performance. Gorina
(2013), for instance, provides a comprehensive review of the potential determinants of local fiscal
sustainability in the areas of government structure, financial structure and performance, and local
economic base. She concludes that local revenue diversification has a strong positive influence on
budgetary balance.

To conclude, the theoretical interpretation of fiscal sustainability has its empirical implications, in-
cluding variable selection. On one hand, the impact of GDP is taken into account to model federal
deficit policy. On the other hand, socioeconomic indicators and other institutional characteristics
of each jurisdiction are used to assess sub-national fiscal sustainability. Among all the predictors
that have been discussed, the major task is to identify the key set of determinants that impose
major influence on municipal fiscal sustainability. The existing empirical research, however, has
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produced inconsistent results. Hendrick and Crawford (2014), for instance, investigate the influ-
ence of multiple indicators of municipal FPS and internal structure on spending volatility and fund
balances in the Chicago metropolitan area and conclude that their impact varies greatly depending
on the applied estimation method. In order to capture the total fiscal imbalance, this paper will
not limit the analysis to operating budgets only, but also include capital, enterprise/utility, and trust
fund budgets. Figure 2.1 provides a list of the detailed budgetary variables that constitute total
revenue and expenditure, which I use for the sustainability test.

Figure 2.1: Lists of Fiscal Variables [Data source: Lincoln Institute of Land Policy]

2.2.3 Testing Fiscal Sustainability

The fiscal sustainability test is used to detect whether public deficits are stationary, and therefore
have constant mean, variance and auto-correlation over time. The goal is to predict the potential
growing fiscal imbalance of a jurisdiction over the long term. Large and volatile fiscal deficits can
be harmful for the following reasons. On the one hand, a large government deficit can possibly
1) drive up interest rates, thus increasing the borrowing cost; and 2) sub-national governments
might have to impose disruptive fiscal policy measures to balance their budgets, which means that
the government’s future service commitment could be compromised (Zhao and Coyne, 2013). On
the other hand, public deficit volatility is uncertain, which makes it difficult for policy-makers to
conduct effective fiscal planning (Agnello and Sousa, 2009).

Unit root tests for deficit stationarity, and co-integration for public revenue and expenditure are
commonly used to examine if the time series satisfies an IBC (Bohn, 2007). The stationarity of
debt Bt or deficit ∆Bt processes constitutes the very first indication that implies sustainability
using unit root tests (Hamilton and Flavin, 1985; Wilcox, 1989). The I(0) process indicates strict
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interpretation of debt or with-interest deficit sustainability that is sufficient for TC. Another indica-
tion of fiscal sustainability looks at the co-integration of government revenue and with-interest ex-
penditure (Trehan and Walsh, 1988; Hakkio and Rush, 1991; Quintos, 1995; Mahdavi and Wester-
lund, 2011; Ji, Ahn, and Chapman, 2015). Quintos (1995) further introduces ”weak” and ”strong”
conditions in holding deficit sustainability (see Figure 2.2). Strong sustainability holds when ei-
ther 1) there is no unit root found in revenue and expenditure; or 2) revenue and expenditure are
co-integrated with the same order I(1), and their regression co-efficient equals 1. ”Weak” sustain-
ability holds when the regression coefficient of the revenue and expenditure is between 0 and 1,
or equal to 1 regardless of the co-integration condition. Thus, Quintos (1995) claims that debt
balance in ”weak” sustainability still goes to zero, yet at a slower rate than ”strong” sustainability.
The policy implication of ”weak” sustainability, however, can be detrimental, as it may trigger an
increased borrowing cost according to Quintos (1995).

Figure 2.2: Fiscal Sustainability Test for Strong and Weak Sustainability [Source: (Ji, Ahn, and
Chapman, 2015)]

Bohn (2007) claims that the common practice of determining deficit sustainability using unit root
and co-integration tests is invalid, as they impose unnecessary restrictions on the order of co-
integration (low order). He concludes that fiscal variables can be difference-stationary of arbitrary
order without the co-integration requirement since the IBC imposes very weak econometric restric-
tions (Bohn, 2007). Realizing the other potential stochastic processes that satisfy the IBC, Bohn
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(2007) suggests an error-correction-type policy reaction model, which he argues does not require
a stationary driving process, but rather focuses on the positive response of primary surpluses to the
debt-GDP ratio that implies sustainability. The model takes the form:

st = p · dt + α · Zt + εt = p · dt + υt (2.12)

where Zt refers to a set of other determinants of the primary surplus, εt refers to a white noise error
term, and υt = α ·Zt + εt. According to Bohn (1998), this approach is more promising than a unit
root based test applied to the debt-income ratio, as the latter ignores the systematic components in
υt, which may include changes in income, interest rate and government spending that can make
mean-reversion hard to detect. In contrast to the unit root test that indicates the U.S. debt-GDP
ratio is non-stationary, the model Bohn (1998) constructed indicates that the U.S. primary surplus
is positively associated with the debt-GDP ratio if one controls for war-time spending and cyclical
fluctuations as outliers. Bohn (1995) further explains that the primary surplus is correlated with
the determinants of the marginal rate of substitution, and therefore choosing a fixed interest rate
ignores the effect of economic growth on fiscal variables.

st = pt · dt + α0 + αG ·GV ARt + αY · Y V ARt + εt. (2.13)

To summarize, the theoretical argument of the IBC developed by Bohn (1995, 1998, 2005, 2007)
casts doubts on the validity of the standard unit root-based approach in testing fiscal sustainability,
as 1) it imposes restrictions on the order of integration that are unnecessary to satisfy the IBC; and
2) it produces unreliable test results due to the series’ rising variances. Bohn’s model, however, has
its own weaknesses, as he assumes the stationarity of st and dt. The model can easily be statisti-
cally misspecified if any variable involved exhibits hetergeneity (trends) and temporal dependence
(cycles), causing spurious regression. Moreover, the possibility of choosing the wrong omitted
variables can also produce a mis-specified model, which is most likely as GV ARt and Y V ARt

are not statistically significant. In fact, the economic theory behind federal fiscal sustainability
might be of limited use on the local level, as municipalities operate under various fiscal structures
that might be susceptible to cyclical pressures differently. Apart from GDP growth, stock and
housing market fluctuations can also cause exogenous shocks to local fiscal sustainability (Chap-
man, 2008). That is because the two large local revenue components, retirement trust funds and
property tax, are highly susceptible to the volatility of the stock and the real estate markets. In
the following section, I will examine whether the co-integration test for analyzing fiscal sustain-
ability also suffers from heteroskedastic variances for the municipal data, and discuss the potential
determinants that might be excluded. Rather than criticizing the standard sustainability test on the
substantive/theoretical ground, the following section will first evaluate the co-integration test on
the statistical adequacy ground using the PR approach, and then probing any necessary substantive
(theoretical) information with regards to the appropriate indicators on fiscal variables.
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2.3 Methodology

The PR approach was first developed in Spanos (1986), where the statistical model was specified
according to the probabilistic structure of the observable process yt, t ∈ T . From the PR per-
spective, to start with identifying potential omitted variables is not an ideal solution to secure the
reliability of the unit root-based inferences if such inference stems from a statistically inadequate
model. With that in mind, the PR approach can help to address some of the major issues in mod-
eling fiscal sustainability previously identified. First, it enables the separation of statistical and
theoretical information. From the PR perspective, the conflicting empirical results on deficit and
debt stationarity produced by the standard unit root test are largely due to the statistically inade-
quate AR(p) model. The unit root process is viewed as a special case of the AR(p) model when
the regression coefficient is equal to 1. The unit root inference results can be misleading, when
the estimated AR(p) model is statistically mis-specified due to either incorrect order of the deter-
ministic trend, inadequate auto-regressive lag length, and/or parameter structural stability (Spanos,
2001; Andreou and Spanos, 2003). Based on the fact that the theoretical framework of testing
fiscal sustainability is still under debate, the PR modeling approach seems to be more promising
than the theory-driven modeling approach, as it relies upon mis-specification test in guiding model
selection. The statistical assumptions pertaining to the model can easily be tested. For instance, the
simple normal model (co-integration test) imposes the probabilistic assumptions that the process
is to be normal, independent, and identically distributed (NIID) (See Table 2.1):

Table 2.1: Normal Linear Regression Model

Statistical GM Rt = β0 + β1Gt + υt, t ∈ N := (1, 2, .., n, . . .)
[1] Normality D(Rt|Gt; θ) is normal
[2] Linearity E(Rt|Gt) = β0 + β1Gt is linear in Gt

[3] Homoskedasticity Var (Rt|Gt) = σ2

[4] Independence (y1, y2, . . . , yn) is an independent process
[5] t-invariance the parameters θ := (β0, β1, σ

2) are t-invariant

The statistical adequacy of the co-integration test implies that there are no significant departures
from the above five probabilistic assumptions underlying the model, and ensures that the model is
not statistically mis-specified. Spanos, McGuirk, et al. (2001) argues that: “statistical adequacy is
crucially important for inference purposes because it ensures the actual error probabilities closely
approximate the nominal (assumed) ones.” Under the theory-driven perspective, however, one will
find it difficult to distinguish between the two sources of error probabilities, which is whether the
model is statistically or theoretically mis-specified (Spanos, 2012). In addition, it is found that
the probabilistic structure of the process underlying the AR(1) and UR(1) models is inconsistent,
and therefore the two models are non-nested, which means that one cannot impose restrictions
on the parameters of the AR(1) model to derive the UR(1) model (see Spanos (2004) for details).
Finally, using differencing to achieve variable stationarity is not required for the PR approach. In
fact, Andreou and Spanos (2003) found that most of the annual U.S. macro-economic time series
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are trend stationary when the statistical adequacy of the model is secured. Therefore, restrictions
on the order of integration is not a concern if one applies the PR approach in modeling fiscal
sustainability.

2.4 Results

In this section, I select fiscal data adjusted for inflation, including total revenue and with-interest
total expenditure, of NYC and Detroit from 1977 to 2012 as two comparative case studies to
shed light on the alternative PR approach in modeling fiscal sustainability. The data sets stem
from the fiscally standardized city (FiSCs) constructed by the Lincoln Institute of Land Policy,
using data for individual local governments from the U.S. Census Bureau’s quinquennial Census of
Government Finance and the Annual Surveys of State and Local Government Finance. This paper
focuses on the city fiscal data only. I first detect whether the simple co-integration test suffers from
heteroskedasticity for the municipal data. Using graphing techniques (see Figure 2.3), one can
easily figure out that deficit series for both municipal governments is non-stationary. Both show
increasing volatility since the mid 1990s, which is rather surprising as one can certainly postulate
that the NYC fiscal condition is much more sustainable than the Detroit fiscal condition.
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Figure 2.3: Total Budget Balance of NYC and Detroit

2.4.1 M-S testing using Auxiliary Regression for NYC Municipal Govern-
ment

The NLR model yields:
Rt = 6.03

(2.36)
+ 0.86Gt

(0.04)
+ υt (2.14)

R2 = 0.9288, s = 6.8545, T = 36 (2.15)
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The PR approach requires a test of the above five assumptions based on the auxiliary regression.
The regression function is:

υ̂t = α0 + α1Gt +
trend︷ ︸︸ ︷

α2year+

non-linearity︷ ︸︸ ︷
α3G

2
t +

dependence︷ ︸︸ ︷
α4Gt−1 + α5Rt−1 +υt

(2.16)

and the null and alternative hypotheses are:

H0 : α2 = 0, α3 = 0, α4 = 0, α5 = 0. vs.

H1 : α2 6= 0, α3 6= 0, α4 6= 0, α5 6= 0.
(2.17)

The F test yields F (4, 29) = 3.02[0.0337]∗. While each individual F test yields:

• Mean heterogeneity: H0 : α2 = 0, F (1, 29) = 0.82[0.3729]

• Non-linearity: H0 : α3 = 0, F (1, 29) = 0.02[0.8929]

• Temporal dependence: H0 : α4 = 0, α5 = 0, F (2, 29) = 2.25[0.1236]

The auxiliary regression of the skedastic function is:

υ̂2t = γ0 +
trend︷ ︸︸ ︷

γ1year+

heteroskedasticity︷ ︸︸ ︷
γ2G

2
t + γ3G

2
t−1 + γ4R

2
t−1 +υt

(2.18)

The F test for the joint significance t, G2
t , γ3G

2
t−1, γ4R

2
t−1 yields F (4, 30) = 3.13[0.0289]∗, and

each individual F test yields:

• Variance heterogeneity: H0 : γ1 = 0, F (1, 30) = 0.23[0.6354]

• Heteroskedasticity: H0 : γ2 = 0, F (1, 30) = 4.5[0.0423]∗

• Heteroskedasticity: H0 : γ2 = 0, γ3 = 0, γ4 = 0, F (3, 30) = 2.17[0.1120]

The Skewness/Kurtosis Test is 19.41[0.0001]∗. The M-S result indicates that the data clearly vio-
lates assumptions (1) and (3): Normality and Homoskedasticity. The White’s test for homoskedas-
ticity is also rejected (F = 7.19[0.0275]∗), which verifies the result. Using residuals-versus-fits
plot, I postulate that the rejection of normality is caused by the presence of an outlier. Therefore, I
re-specified the model with a dummy variable, which accounts for the impact of the 2008 financial
crisis on the 2009 total revenue. Meanwhile, I take the log of both sides to reduce heteroskedastic-
ity, which yields:

lnRt = 0.331
(0.070)

+ 0.916 lnGt
(0.018)

− 0.398 dt
(0.069)

(2.19)

R2 = 0.9869, s = 0.0665, T = 36 (2.20)
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The misspecification test for Equation 2.19 yields:

Table 2.2: misspecification test for Equation 2.19

[1] Normality SKtest = 3.75[0.1532]
[2] Linearity F (1, 29) = 2.13[0.1552]
[3] Homoskedasticity F (3, 30) = 0.23[0.8724]
[4] Independence F (2, 29) = 1.44[0.2542]
[5] t-invariance: mean F (1, 29) = 1.75[0.1961]
[6] t-invariance: variance F (1, 30) = 0.00[0.9854]

The White’s test for homoskedasticity cannot be rejected (F = 6.42[0.0929]), which means that the
model does not suffer from heteroskedasticity. A t-test was then conducted to distinguish between
strong sustainability (β = 1), weak sustainability ( 0 < β < 1), and non-sustainability (β = 0).
The null hypothesis for β = 1 and β = 0 are both rejected with F (1, 33) = 20.45[0.0001]∗ and
F (1, 33) = 2457.39[0.0000]∗, while the alternative hypothesis for β < 1 cannot be rejected[0.9999].
Therefore, the NYC government’s fiscal policy satisfies the condition of ”weak” sustainability
when the impact of the 2008 financial crisis on fiscal variables is taken into account. This indicates
that the city’s fiscal policy is weekly sustainable, yet expenditure is growing faster than revenue
where a 1% increase in expenditure generates a 0.9% increase in revenue.

2.4.2 M-S testing using Auxiliary Regression for Detroit Municipal Govern-
ment

The same auxiliary regression procedure was applied to the city of Detroit. The NLR model yields:

Rt = 0.551
(0.292)

+ 0.703 Gt
(0.092)

+ υt (2.21)

R2 = 0.6296, s = 0.8101, T = 36 (2.22)
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The misspecification test for Equation 2.21 yields:

Table 2.3: misspecification test for Equation 2.21

[1] Normality SKtest = 30.27[0.0000]∗

[2] Linearity F (1, 29) = 0.45[0.5060]
[3] Homoskedasticity F (3, 30) = 0.93[0.4370]
[4] Independence F (2, 29) = 0.88[0.4262]
[5] t-invariance: mean F (1, 29) = 0.62[0.4361]
[6] t-invariance: variance F (1, 30) = 4.58[0.0407]∗

The misspecification test shows that the data violates both normality and t-invariance assumptions,
therefore Detroit’s deficit is non-stationary, featuring an increasing variance over time. I, then,
respecify the model by adding one dummy variable for the year 2009 and trend polynomials (year,
yearsq).

Rt = 0.131
(0.255)

+ 0.661 Gt
(0.088)

− 3.811 dt
(0.508)

+ 7.297 yeart
(3.511)

− 15.735 year2t
(8.516)

+ υt (2.23)

R2 = 0.8829, s = 0.47709, T = 36 (2.24)

The misspecification test for Equation 2.23 yields:

Table 2.4: misspecification test for Equation 2.23

[1] Normality SKtest = 1.06[0.5603]
[2] Linearity F (1, 28) = 0.02[0.8922]
[3] Homoskedasticity F (3, 29) = 6.44[0.0018]∗

[4] Independence F (2, 28) = 0.15[0.8657]
[5] t-invariance F (2, 28) = 0.02[0.9844]
[6] t-invariance: variance F (2, 29) = 1.62[0.2145]

The White’s test for homoskedasticy is rejected (F = 22.61[0.0071]∗), which verifies the PR result.
Again, I take the log of both sides to reduce heteroskedasticity. Detroit received negative revenue
in 2009 due to the impact of the stock market crash on the city’s pension fund performance, and
therefore I add a constant (1) to the total revenue, which does not alter the regression coefficient of
total expenditure. The NLR model yields:

lnRt = 0.640
(0.059)

+ 0.559 lnGt
(0.079)

− 2.055 dt
(0.117)

+ 1.275 yeart
(0.963)

− 3.160 year2t
(2.079)

+ υt (2.25)
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R2 = 0.9452, s = 0.1096, T = 36 (2.26)

The misspecification test for Equation 2.25 yields:

Table 2.5: misspecification test for Equation 2.25

[1] Normality SKtest = 0.04[0.9800]
[2] Linearity F (1, 28) = 0.01[0.9095]
[3] Homoskedasticity F (3, 29) = 3.47[0.0287]∗

[4] Independence F (2, 28) = 0.20[0.8189]
[5] t-invariance: mean F (2, 28) = 0.07[0.9280]
[5] t-invariance: variance F (2, 29) = 2.09[0.1425]

The data, again, violates homoskedasticity assumption, and the White’s test for homoskedasticity
is rejected (F = 18.09[0.0342]∗) as well. This indicates that the model suffers from heteroskedas-
ticity and that the residual and the independent variable (expenditure) are correlated. Efforts can
be geared towards identifying the potential sources of heteroskedasticity, which shall have major
implications on municipal fiscal sustainability. I conclude that the NYC deficit series experiences
“weak” sustainability while Detroit’s is unsustainable.

2.5 Conclusion and Discussion

The residual-based co-integration test assumes symmetric adjustment process towards the long-
run equilibrium. Yet, by using various misspecification tests, I find that the homoskedasticity
assumption is violated in both cases. Maki (2013) finds that the conventional co-integration test
tends to over-reject the null hypothesis of no co-integration under the case of heteroskedasticity.
Thus, the standard co-integration test in the presence of heteroskedastic variances is not an ideal
test for fiscal sustainability. Through log transformation and removing the impact of an outlier, one
can conclude that the adjusted deficit in NYC experiences the “weak” sustainability condition that
its total revenue grows slightly slower than expenditure. The deficit series for the Detroit municipal
government, however, is unsustainable, and log transformation fails to reduce heteroskedasticity
for the data. Since the violation of symmetric adjustment assumption is confirmed, the next step
is to figure out the potential sources of heteroskedasticity, which shall have major implications for
the theory of municipal fiscal sustainability.

As shown in the table above, one can detect that heteroskedasticity comes from different sources for
both cities (see Figure 2.4). On the revenue side (see Figure 2.5), both cities started to experience
revenue volatility starting from the mid-1990s. It turns out that this volatility stems from the
revenue volatility of the retirement trust fund, which is largely influenced by the stock market
fluctuation. Since the majority of the retirement trust fund revenue comes from the net investment
return, financial market uncertainty imposes high levels of risks on the overall trust funds’ assets.
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Figure 2.4: Total Revenue and Expenditure for the City Government of NYC and Detroit [Data
source: Lincoln Institute of Land Policy]

In addition, the timing when revenue volatility was first started is noticeable as it began in the
same period of state fiscal expansion in the 1990s where the state revenue growth and drop were
mainly driven by capital gains, wages for top executives, some taxed stock options, bonuses, and
other kinds of income that were related to investment (Jenny, 2003). This is more likely to have
an indirect impact on municipal total revenue through state intergovernmental transfers. On the
expenditure side (see Figure 2.6), NYC’s total spending increased steadily, while Detroit’s total
expenditure witnessed a major leap in the late 1990s. This surge is largely attributed to the No
Child Left Behind (NCLB) act, which increases federal education funds to high-poverty public
school systems/districts in the US. This momentum, however, has diminished since 2005. Unlike
NYC, Detroit fails to secure high levels of education expenditure from its own or from the state
as soon as federal grants are withdrawn. In a nutshell, the above analysis indicates that financial
market indicators and abrupt policy changes (e.g. NCLB) on the federal level also play a critical
role in determining cities’ long-term fiscal sustainability. The latter will be reflected in the change
of grant policies.

To conclude, this paper points out some of the major issues pertaining to the current fiscal sus-
tainability analysis, which is that the co-integration test suffers from heteroskedasticity for the
municipal data. In fact, previous research using Monte Carlo experiments also found that static
ordinary least square regressions may produce biased co-integration co-coefficients due to omitted
short-run dynamics (Banerjee, Dolado, Hendry, and Smith, 1986). Dynamic models are, there-
fore, preferred as they take into account both the short-run and long-run adjustment processes.
Theoretically, this paper contributes to the debates over the determinants of sub-national fiscal sus-
tainability, stressing the importance of incorporating market risk and fiscal-political factors into
the theoretical framework.

Yet, this research is unable to answer questions that deserve major attention in the future. First, the
ideal model to test fiscal sustainability is still unknown. Second, it is still unclear which financial
market indicators can best capture the increasing volatility of government revenue since the mid-
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Figure 2.5: Major Revenue for the City Government of NYC and Detroit [Data source: Lincoln
Institute of Land Policy]
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Figure 2.6: Major Expenditure for the City Government of NYC and Detroit [Data source: Lincoln
Institute of Land Policy]

1990s. Taking into account market risk is extremely important because it determines the rate
of return of fund investments, the accuracy of revenue projection and governments’ long-term
obligations. In the current theoretical analysis on fiscal sustainability, scholars assume that the
discount rate is either fixed or contingent upon income (GDP), or apply the realized return. Based
on the above analysis, I postulate that the discount rate should be contingent upon the relevant
financial market indicators at least on the municipal level. Third, it is still unclear which fiscal-
institutional factors can potentially alleviate the stress of localities when intergovernmental grants
fall short. Overall, the policy implication of this research suggests that government institutional and
policy reform should be directed towards markets and grants stabilization in addition to promoting
economic growth.
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Chapter 3

Comparing Municipal Fiscal Adjustment:
An Institutional Inquiry

The paper compares the short-and-long-run dynamics of cities’ fiscal adjustment under intertem-
poral budget constraints. Complementing previous research that primarily focused on large panel
data analysis, I applied time-series case studies and predicted a city’s fiscal behavior before offer-
ing detailed institutional narratives explaining why such adjustment patterns were observed. The
results suggest that cities do adjust differently depending on their unique fiscal institutions in place.
Those with fewer fiscal restrictions exhibit a faster speed of adjustment and more adaptability in
response to exogenous shocks. The findings help localities to identify any effective and prudent
fiscal options available for closing their pension funding gaps, given their unique institutional con-
straints. Furthermore, I found that certain institutions, including public union density and tax
authority, may not have the same fiscal implications as predicted by the theory of the Fiscal Policy
Space (FPS). Own source revenue autonomy might be a better indicator of local fiscal adaptive
capacity. Further research should aim to revise and expand the FPS framework.

3.1 Introduction

Local governments in the US have been facing tremendous fiscal stress from pension and Other
Post-Employment Benefits (OPEB) funding liabilities. OPEB mainly include retiree health care
benefits, but may also include life insurance, disability, legal and other services. Moody estimated
that the adjusted net pension and OPEB liabilities for the 50 largest local governments totaled
$481 billion and $166 billion respectively (Comtois, 2018). Insufficient past contributions and
significant investment losses during economic downturns have put local pension and retirement
trust funds on an unsustainable path, threatening the fiscal health of local governments. Inevitably,
localities have to respond by choosing various fiscal instruments that are accessible to them. These
fiscal tools may include local taxation, fees and user charges, debts and bonds, and intergovern-
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mental transfers/grants.

Existing empirical research on the dynamics of municipal fiscal adjustment using panel data, sheds
light on the fiscal instruments that localities tend to choose. Buettner and Wildasin (2006), for
instance, examined a panel of more than 1000 US municipalities over 26 years and found that
localities, in general, tend to rely on spending cuts and intergovernmental grants to offset bud-
get shortfalls. In addition, grants from higher levels of government play a more critical role in
restoring budgetary balance for larger cities. A similar study on a panel of Spanish municipal-
ities also indicated that spending adjustment plays a major role in correcting fiscal imbalances
(Esteller-Moré, Solé-Ollé, and Sorribas-Navarro, 2004). Moreover, the causality analysis for the
short-run adjustment revealed that expenditures cause revenues and grants cause both revenues and
expenditures.

The generalization of the local fiscal adjustment process has little policy implications. Texas and
New York, for instance, are less likely to apply identical fiscal strategy due to the large differentials
of their fiscal decision-making environments and political culture. Thus, more comparative time-
series case studies are needed as they shed light on how various fiscal constraints could affect the
dynamics of municipal fiscal adjustment. Since pension and OPEB fund default is a major local
concern, it is critical to predict the fiscal measures that local governments could take to reduce
these funding gaps and explain the underlying institutions that could either enable or limit local
fiscal adjustment.

Previous research examining the impact of budget institutions on fiscal performance is ample, but
has generated mixed results largely due to different research methodologies, variables, and data
used. The most common fiscal institutions being investigated are balanced budget rules (BBRs)
and tax and expenditure limits (TELs). The former concluded that stricter BBRs are associated
with spending cuts and rapid spending adjustment, deficit reduction, and greater surpluses, while
the latter produced mixed results (see Rueben (2018) for a summary). Randall and Rueben (2017)
concluded that governments should adjust their fiscal institutions depending on their state revenue
volatility and political constraints, fiscal stability, and distributional outcomes after reviewing over
30 years of research on state fiscal institutions, including budget cycles, BBRs, supermajority
voting requirements, debt limits, TELs, and tax expenditure accounting, and so on.

For local governments, two theoretical frameworks were developed to understand the impact of
institutional components on local fiscal conditions and decision-making environment. The Inter-
national City/County Managers Association’s (ICMA) financial trends monitoring system (FTMS)
revealed three types of factors that could affect local fiscal health, including environmental, or-
ganizational and financial attributes. Environmental indicators incorporate factors that govern-
ments have little or no control over, including social-economic components, intergovernmental
constraints, disasters, and political culture. Organizational indicators consist of local government
internal policies. Financial indicators, such as cash solvency, budgetary solvency, long-term sol-
vency, and service level solvency are fiscal measures that determine the ability for a local govern-
ment to maintain its policy commitment.

The most recent framework, the Fiscal Policy Space (FPS), concerns the effect of institutional

– 26 –



Second Paper

constraints on local fiscal adaptability facing exogenous shocks (Pagano and Hoene, 2010). These
limits include intergovernmental constraints, the alignment between a city’s economic base and
fiscal structure, and local service demands (Pagano and Hoene, 2018). Hendrick and Crawford
(2014) tested the impact of various FPS attributes and local internal structure on spending volatil-
ity by examining 265 municipalities in the Chicago metropolitan region from 1997 to 2009, and
concluded that municipal governments are using tools in their FPS to mitigate spending volatility.
Yet, those estimated impacts are largely inconsistent depending on the estimation methods applied.

This research investigated and compared the short-and-long-run dynamics of cities’ fiscal adjust-
ment under intertemporal budget constraints. Complementing previous research that mainly fo-
cused on panel data analysis, I applied time-series case studies and predicted the fiscal behavior
prior to offering detailed fiscal-institutional narratives explaining why such adjustment patterns
were observed. Since FPS concerns the impact of institutional constraints on local fiscal behavior,
I used it as an analytical framework to select my case study. The four chosen cities are Dallas, Mi-
ami, New York City, and Boston, where each operated under different fiscal constraints. This paper
explored: 1) Given various FPS, what fiscal choices does each city make to reduce total deficits?
2) What is the speed of adjustment for each city, and does a fast speed of adjustment imply fewer
institutional constraints? 3) How does FPS influence those fiscal choices? I concluded that cities
do adjust differently depending on their unique institutional constraints in place. Municipalities
with larger FPS or fewer institutional constraints exhibit a faster speed of adjustment and more
adaptability in response to exogenous shocks.

In practice, the findings help localities to identify any effective and prudent fiscal options available
for closing their pension and OPEB funding gaps, given their unique fiscal institutions in place.
Localities with identical fiscal institutions and cultural backgrounds are encouraged to learn from
each others’ best practices in weathering economic and fiscal uncertainty. In theory, I found that
certain institutions may not have the general fiscal implications as predicted by the theory. Further-
more, they may not be the ideal indicators to reflect the cities’ real fiscal constraints. Thus, there
is a need to revise and expand the FPS framework. The paper proceeds as follows: Section 3.2
reviews the dynamics of local fiscal adjustment and in Section 3.3 I introduce data and research
methods for the analysis. Section 3.4 compares the results for four cities. In Section 3.5, I provide
a detailed explanation with regard to the impact of fiscal institutions on fiscal choices that are made
for each city. Finally, in Section ??, I discuss the key theoretical and policy implications and major
constraints of the paper.

3.2 Literature Review

Local governments may apply a wide range of fiscal instruments to reduce deficits and to secure
inter-temporal budget constraints. Methods include increasing taxes, fees, and user charges, issuing
debts and bonds, obtaining intergovernmental transfers and/or decreasing expenditures. Local
fiscal choices are largely shaped by the state’s constitutional and statutory provisions that either
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limit or grant authority to local governments.

In general, the amount of local authority derived from the state differs depending on whether a
state is a Home Rule or a Dillon Rule state. Home rule states enjoy a wide range of governing
authority to legislate their own local affairs without state intervention. Under the Dillon Rule,
however, local governments’ legislative powers are strictly restrained by what the state permits. In
the pure interest of local governments, more local autonomy is preferred since local governments
would have more capacity to mitigate fiscal stress and to meet local demands. However, the true
differences between Dillon rule and home rule states could be minimal since neither state retains all
powers, nor do they dissolve all authority to local governments (Richardson, Gough, and Puentes,
2003).

Zimmerman (1981) identified four categories of state discretionary authority to local governments,
including structural, functional, personnel, and fiscal. Structural authority permits localities to cre-
ate a new government. Functional authority defines the scope of local functional responsibilities.
Fiscal authority concerns state constitutional and statutory limits on local tax authority, tax, spend-
ing, and debt limits, state grants, and unfunded mandates. Personnel authority defines the power
of local collective bargaining.

The following section discusses the potential local fiscal choices and how the scope of fiscal and
personnel authority would influence those choices. I focus on these two authorities exclusively
because they are more relevant to local fiscal adjustment. For instance, stringent tax limits would
reduce the speed of adjustment, while strong public unions put upward pressure on spending and
make it harder for spending cuts. Structural and functional authority, however, have less impact on
local fiscal behavior. Rather, they concern the overall fiscal burdens within a geographic boundary.

3.2.1 Taxation

Local policymakers can broaden tax bases, raise associated tax rates and/or diversify taxable
sources to increase revenue. Rate increases are often accompanied by a shrinking tax base, which
makes taxation less efficient. Revenue diversification can help to reduce fiscal stress by allowing
localities access to a wide range of tax instruments, including property, sales, income, and other
selective taxes. Chernick, Langley, and Reschovsky (2011) found that core cities with a mix of tax-
able sources generate higher levels of per capita revenue. Greater local tax autonomy, therefore,
reduces pressure and complication on state governments to initiate new taxes for local programs
via intergovernmental transfers. In addition, empirical research on the state-level revenue diversi-
fication found that mixed revenue sources are associated with greater revenue stability and better
fiscal performance (see Carroll (2009) for summary).

In general, a broader tax base with low rates for each taxable source is preferred as they lower
marginal tax rates for the same amount of income collected, inducing more efficient revenue-
generating processes. However, an overly complex tax system often leads to a larger public budget,
as seen across core US cities. That is because, according to Buchanan (2014) and Wagner (1976),
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revenue fragmentation or complexity creates fiscal illusions where taxpayers’ perception of tax
burdens are lower under a large number of small taxes than a few large levies. The more complex
the revenue structure, the more difficult for individuals to perceive the true cost of public services.
Pagano and Hoene (2018) argued that the alignment between localities’ fiscal choices/architecture
and economic base also matters. An efficient tax system should ensure that a local tax base aligns
with its economic base to avoid over or under taxation.

Property tax is a primary source of revenue for local governments. It generates a relatively stable
source of revenue compared with income tax. That is because the latter has high levels of income
elasticity, which means it is cyclical in nature. Localities would enjoy above-average income
during an economic boom while losing all gains in a downturn. Under these circumstances, setting
aside rainy day funds are essential for local governments to mitigate economic shocks. Without
sufficient stabilization funds, a balance of elastic and inelastic revenue sources could potentially
generate more predictable sources of income.

It is important to note that local taxes are subjected to state constitutional and statutory limits.
Property tax limits are the most common limits since local governments generate the majority of
their revenues from property tax. There are three forms of property tax limits, including assessment
limits, rate limits, and levy limits.

Assessment limits aim to constrain tax increases due to rising home values. The limit is imposed
on the rate of growth of assessed property values, typically at an annual rate of 4 percent. It is
argued that assessment limits create unequal tax burdens across identical properties because they
can be subjected to various caps over time (Walczak, 2018). In New York City, for instance, older
dwellings are subjected to far lower property taxes than identical new constructions since property
sales are exempt from reassessment. This reflects differential tax treatment between old and young
homeowners. In addition, property value assessment caps have limited binding effects because
localities can either increase tax rates or enlarge the tax base to increase total revenue regardless of
the presence of assessment caps.

Rate caps impose limits on property tax millages and are considered a neutral instrument for tax
limitation. Similar to assessment limits, property rate caps do not impose hard constraints on prop-
erty revenue growth due to changes in property values and tax base. Levy limits are the most
restrictive form of property tax limitation, which impose constraints on revenue growth. Policy-
makers, however, can adjust tax rates and assessment ratios freely within the total revenue cap.

Taking into account the level of constraints for all three forms of property tax limits, Pagano and
Hoene (2018) distinguishes “nonbinding” and “binding” property tax limits. Assessment and rate
limits are nonbinding since localities with either limit can find ways to increase the total levy.
Binding limits, which are more restrictive, encompass limits on the total levy or a combination
of assessment and rate limits. Some southwestern states also impose spending limits in addition
to tax limitations, which are considered most restrictive. In general, cities with nonbinding TELs
have significantly more revenue generating capacity (Pagano and Hoene, 2018).
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3.2.2 Fees, Charges, and Selective Taxes

Due to the mixed impact of inter-jurisdictional tax competition and state-imposed limits on local
taxation, alternative sources of revenue, such as user fees, charges, and selective taxes on a limited
number of commodities, play a growing role in financing local public services. Apart from gener-
ating additional revenues for local finance, user fees and charges also promote economic efficiency
of resource allocation. Specifically, they provide signals with regard to which services are needed,
who needs them, and in what amount and quality (Bird, 2001). They also promote government
accountability by allowing local officials to be more responsive to citizens’ preferences. Finally,
imposing fees and charges is fair and more politically feasible because those who benefit from it
also bear the cost of it.

The cost-benefit linkage between fees and spending can be misaligned. Municipalities in Pennsyl-
vania and Illinois, for instance, have increased their fees and charges (e.g. garbage collection fees)
to fund local public pension liabilities (Calabrese, 2018). Programs like these are in contradiction
to the benefit principle. That is, local residents should pay taxes based on the benefits they receive.
Such fees and charges, often in the form of selective taxes, are less politically feasible, especially
when the tax incidence falls exclusively on private entities. In Maine, for instance, three identical
bills (HP191, HP127, HP356), which attempted to impose a water extraction tax on each local bot-
tling company, died previously in the state legislature (Wei and Lucci, 2018). Each bill introduced
various tax rates for water extraction and the revenues generated were proposed to be allocated for
various purposes to gain votes.

The ability of localities to impose fees, charges, and selective taxes depends on whether that au-
thority is granted by the state. For local governments with more political discretion to levy fees
and charges for local needs, they would have significantly more revenue generating capacity as
long as their revenue structure is in accordance with the benefit principle.

3.2.3 Debt

Debt issuance is a popular tool to reduce budgetary shortfalls compared to tax increases and spend-
ing cuts, as the latter might slow down economic growth and is often viewed as politically un-
feasible. From a Keynesian perspective, deficit spending during a recession could stabilize and
stimulate the economy. The idea has been appealing among politicians who aim to keep spending
promises to their constituents. The public choice perspective, however, challenges the Keynesian
doctrine for legitimizing debt institutions on the grounds that it leads to spending profligacy with-
out taxation (Buchanan and Wagner, 1977). Temporary deficit spending is more likely to become
permanent, creating fiscal illusions that shift current tax liabilities to future generations (Buchanan,
2014).

Local government debt mainly consists of short-term debt and long-term debt. Short-term debt is
used to finance the current operating budget and is often repaid from future revenue within a fiscal
year. Long-term debt, which accounts for the majority of local debt, is used to finance long-term
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capital/infrastructure investment as far as ten years (Maguire, 2011). Municipal bonds, the most
common form of long-term debt, consist of general obligation (GO) bonds and revenue bonds. For
GO bonds, the issuing governments assign a designated revenue source to repay the debts. Revenue
bonds use the income generated by a particular project, such as toll roads and parking systems.
Revenue bonds are more likely to default because their interest rates are often higher (Wassmer
and Fisher, 2010). GO bonds default is rare, but Detroit filed the largest bankruptcy in US history
in 2013 because the city failed to repay its pension debts through property tax (Crowther, 2014).
Detroit’s Pension GO bonds switched risk from pension systems to local governments. Not only
do they provide no incentives for sincere pension reform, but they worsen localities’ long-term
fiscal health. Cities in Michigan spend 20 cents per dollar generated from revenue on pension and
OPEB costs (Herman and Chmielewski, 2018).

State debt limits restrict the ability of local government to borrow. There are two forms of debt
limits: caps on the total amount of debt and/or debt service and limits on the debt outstanding to
revenue ratio. Compared with statutory provisions, constitutional provisions are a more stringent
form of debt limits because they require voter approval. Research found that debt limits contribute
to lower general obligation debt; meanwhile, they can limit capital investment which plays a vital
role in local economic development (Bohn and Inman, 1996). It is important to note that revenue
bonds and some debts issued by special districts are often not constrained by state debt limits.

In general, the ability of localities to issue GO bonds depends on the design of state debt limits.
There is no consensus with regard to the optimal level of government debt and debt limits. How-
ever, it is certain that mounting debt accumulation could significantly increase bond default risk,
reduce the government credit rating, and therefore drive up local borrowing costs. Since large
pension and OPEB liabilities impose major fiscal stress on local governments, state governments
could impose stringent debt limits on pension obligation bonds to avoid default risk.

3.2.4 Intergovernmental Transfers

Intergovernmental grants-in-aid is another fiscal instrument that a local government can use to
ease fiscal burdens. Grants help to alleviate local budgetary pressure, especially for those with
stringent fiscal institutions (Pagano and Hoene, 2018). Intergovernmental equalization transfers
are redistributional in nature, assisting poor localities to regain their competitiveness advantages
(Rodden and Rose-Ackerman, 1997).

Yet, intergovernmental transfers also raise the problem of soft budget constraints, which create
local fiscal illusions and moral hazard problems (Rodden, 2002, 2006; Potrafke and Reischmann,
2015). That is, local governments tend to over rely on grants to relieve deficit burdens or re-
store fiscal balance. Rodden (2002) investigated the impact of fiscal and political institutions on
sub-national fiscal performance using cross-national data and found that excessive and persistent
deficits occur when sub-national governments rely upon grants and enjoy higher borrowing auton-
omy at the same time. He then proposed policies/rules that would either stop intergovernmental
transfer or impose debt limits on sub-national governments. An identical empirical result was

– 31 –



Second Paper

found in the research that compared the US and German state fiscal policies, indicating a positive
association between intergovernmental transfers and debt (Potrafke and Reischmann, 2015).

Intergovernmental transfers also induce “flypaper effect”, where local voters are more willing to
accept spending increases from lump-sum grants-in-aids than from their private income. Essen-
tially, no localities would refuse to accept “free” money from the state as grants substitute local tax
burdens. As a result, a local budget tends to grow bigger simply because the perceived tax price
of the public goods is lower due to government subsidy (Courant, Gramlich, and Rubinfeld, 1978;
Oates, 1979; Oates et al., 1985).

Despite the theoretical divergence, grants-in-aid have become an integral part of local general
revenue sources. Since 1982, localities have received 38 percent to 41 percent of their general
revenue from combined state and federal grants (Wildasin, 2009). Federal direct transfers never
exceed 10 percent, while the majority of these transfers (32.7 percent to 35.7 percent) come from
state government; many are in the form of federal pass-through grants. Over half of the grants are
directed to the local school system followed by social services and income maintenance, public
utilities, environment and housing, public safety, and transportation.

The conditions and the allocation formula attached to federal and state grants-in-aid determine the
local flexibility in the usage of grants and their overall sizes. For federal grants, local governments
have more fiscal autonomy in the use of block grants for achieving broader social and economics
goals (e.g. community development) compared with restrictive categorical grants, which limit
funding on specific projects. Grants allocation factors differ substantially for each state, including
population, property value, revenue sharing, reimbursement for local property taxes, and local
needs. State revenue sharing to local governments is cyclical in nature as it ties to the state budget
performance. Thus, revenue-sharing, even though largely unrestricted, provides a less stable source
of local revenue compared to other allocation factors. In general, the more unrestricted grants-in-
aid is, the more fiscal autonomy a local government has in the use of those grants.

3.2.5 Spending

Spending cuts, also known as austerity measures, are an alternate method for reducing deficits, but
are deeply unpopular. Compared with state expenditures where public welfare programs consist
of the largest spending category, the largest proportion of local revenues is directed to support
elementary and secondary education. A large demand for public services is associated with a lower
level of local adaptability to weather economic uncertainty. Pagano and Hoene (2018) argued that a
liberal political culture, low housing affordability, and a large public union all put upward pressure
on local spending and make spending cuts less likely to occur.

The ability of localities to reduce spending also depends on state-imposed spending limits and the
state’s collective bargaining rights. Rather than imposing revenue limits, states typically limit the
ability of localities to appropriate or spend funds via caps on the spending level or growth (Randall
and Rueben, 2017). State constitution provisions of spending limits are more restrictive than their
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statutory counterparts. In addition, spending limits that require voter approval to override or amend
are more restrictive than legislature override. In general, the more stringent the spending limits,
the more flexibility local governments have to reduce spending.

States with strong collective bargaining laws, including the rights to negotiate wages and to strike,
also limit the ability of local governments to cut spending. Government unions, which are different
from private union, face little competition and are not engaged in a hostile relationship with their
bosses. In fact, local officials need union support to get elected and, therefore, reward them with
generous pension promises. This alignment of interests makes pension cuts impossible in this case
and, as a result, accumulates enormous unfunded pension liability at the local level. Furthermore, a
strong government union inflates the cost of local infrastructure investment due to high labor costs.
New York transit projects often require 25 workers on a tunnel-boring machine compared with five
in western Europe. In addition, the state wage law requires a tunnel worker to be paid $118.85 per
hour in wages and benefits (Gelinas, 2018). The developer sued the construction union for inflating
costs by more than $100 million to offset losses in overstaffing and overcompensation.

Thus, the feasibility of local spending cuts depends on the degree to which state collective bar-
gaining laws empower or restrain government unions. States’ collective bargaining laws, however,
vary significantly. Some states have constitutional, statutory or case law that prohibits the public
workforce from collectively bargaining while others protect and promote it. Some states have no
laws on the issue, which rely on local government to self-determine the rights to collective bar-
gaining. One can predict that strong collective bargaining laws lead to higher wages and staffing
levels, and, therefore, higher government spending. Research found that states which mandate
collective bargaining raise per capital spending by $500 to $750 (Lawrence, Sherk, Dayaratna, and
Belt, 2016).

3.3 Methodology

The above literature review discussed the fiscal choices that local governments could make to re-
duce deficits and how fiscal institutions might empower or hinder those choices. Due to large
institutional differentials across states, predicting general patterns of local fiscal adjustment using
large-scale panel data analysis would have little policy implications. Instead, I applied time-series
case studies to compare cities’ short-term and long-term fiscal choices in response to total bud-
get deficits. Then I discussed each city’s state fiscal institutions and explained how they might
influence local fiscal decision-making.

The empirical analysis employs data sets from the fiscally standardized cities (FiSCs) database
developed by the Lincoln Institute of Land Policy. FiSCs includes comprehensive pictures of
local government budget components for 150 of the nation’s largest central cities, covering an
observation period from 1977 to 2015. Four cities are selected as comparative time-series case
studies, including Dallas (Texas), Miami (Florida), New York City (New York), and Boston (Mas-
sachusetts). Each city represents the largest city in its respective state. I selected cities with similar

– 33 –



Second Paper

sizes to minimize the economic and population impact on local fiscal behavior. Each city mainly
differs concerning the scope of their FPS, which determines their fiscal adaptability in response to
exogenous shocks. A broader FPS is valued because it indicates less fiscal constraints and more
local adaptability.

As mentioned in the introduction, FPS consists of three main attributes: intergovernmental fiscal
structure, economic base and tax base alignment, and local service demands. The intergovernmen-
tal fiscal structure focuses on different fiscal constraints that states impose on local governments,
including tax authority, TELs, state grants-in-aid. Tax authority is measured by the number of gen-
eral taxes that are accessible to cities. Cities with broader tax authorities, less TELs constraints,
and more state grants indicate larger FPS and are more adaptive towards exogenous shocks (Pagano
and Hoene, 2010). Table 3.1 details the above fiscal constraints under which each city operates.
As shown in the table, state aid is independent of any other fiscal constraints rather than comple-
mentary. Dallas and New York City have the same tax authority and TELs but vary greatly with
regard to state aid.

Table 3.1: Fiscal Constraints

City(State) Tax Authority Own Revenue Autonomy State Aid Tax and Exp Limits
Dallas (TX) Property, Sales 92 percent 8 percent Assessment and Rate Limits
Miami (FL) Property 80 percent 20 percent Assessment and Rate Limits

New York City (NY)
Property, Sales, Individual Income

Corporate Income 61 percent 39 percent Assessment and Levy Limits

Boston (MA) Property 58 percent 42 percent Levy Limits
Note: Data come from the author’s own research and analysis

A new index, property tax gap, was created to measure cities’ fiscal constraints, which are de-
fined as the difference between the maximum levy allowed and the actual levy (Pagano and Hoene,
2018). The bigger the gap, the more space available for cities to raise taxes, indicating fewer con-
straints. Furthermore, close alignment between cities’ tax base and their tax structure represents a
broader local tax base, indicating stronger local revenue generating capacity in response to shocks.
Finally, cities with higher rent-to-income ratios (rental unaffordability), more democratic votes,
and larger public unions indicate more significant spending needs, which makes spending cuts less
likely facing shocks.

In short, Pagano and Hoene (2018) classified cities based on four criteria: tax authority, prop-
erty tax gap, fiscal base alignment, and service needs, and categorized them by the level of fiscal
constraints. Boston is constrained by all four factors. Miami is constrained by all factors except
property tax gaps. New York City is constrained by two factors: property tax gaps and service
needs. Dallas is constrained by fiscal base misalignment only. Based on the FPS framework listed
in Table 3.2, Boston is classified as the most constrained and is followed by Miami, New York, and
Florida.
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Table 3.2: Fiscal Policy Space (FPS) Framework

Constraint/City Tax Authority Property Tax Gap Fiscal Base Alignment Demand for Services
Dallas (TX) X

New York City (NY) X X
Miami (FL) X X X

Boston (MA) X X X X

Source: Pagano and Hoene (2018)

Consequently, I was able to predict that:

• Cities apply different fiscal strategies, given their unique institutional constraints.

• Dallas with the least institutional constraints should have the fastest speed of adjustment
followed by New York City, Miami, and Boston.

• New York City, Miami, and Boston are less likely to reduce deficits by expenditure cuts since
all three cities have high spending demands.

To predict the fiscal adjustment patterns for each city, I focused on the interections among five fiscal
variables (Yt = f (Bt, Tt,Ct,It,Et)) as shown in Figure 3.1. Total budgetary balance per capita is the
dependent variable (B). The independent variables include per capita tax revenue (T), charges and
fees (C), intergovernmental transfers (I), and general expenditure (E). I excluded debt instruments
because debt service is part of the general expenditure. The basic long-run relationship takes the
form:

Bt = α + βTt + γCt + θIt + λEt + εt (3.1)

An Autoregressive Distributed Lag (ARDL) Error Correction Model was applied to shed light
on the long-run and short-run relationship between a variety of fiscal instruments (independent
variables) and per capital total budgetary balance. I chose the ARDL model rather than the more
commonly used Vector Error Correction (VEC) Model to analyze fiscal adjustment as 1) variables
are integrated of different order (I(0) for budgetary balance and I(1) for others for all four cities);
2) the sample data size is small; and 3) different lag-lengths can be assigned to different variables.
The conditional Unrestricted Error Correction Model (UECM) for the bounds test takes the form:

∆Bt = α0 + β1Bt−1 + β2Tt−1 + β3Ct−1 + β4It−1 + β5Et−1 +
n1∑
k=1

α1,k∆Bt−k+

n2∑
k=1

α2,k∆Tt−k +
n3∑
k=1

α3,k∆Ct−k +
n4∑
k=1

α4,k∆It−k +

p∑
k=1

α5,k∆Et−k + vt

(3.2)
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Figure 3.1: Fiscal Variables of Dallas, Miami, New York City and Boston [Lincoln Institute of
Land Policy]

Where ∆ denotes first difference, and the change occurs between two periods. The ARDL bounds
test results provides evidence of long-term equilibrium/co-integration among variables if the F-
value for joint significance of the long-run coefficients (β1, β2, β3, β4, β5) are above the upper
bound. One can then explain the association between fiscal choices and budget imbalance by
estimating the short-run and long-run relationships using the ARDL/EC Model, also known as the
Restricted Error Correction Model, which takes the form:

∆Bt = θ0 + λECTt−1 +
n1∑
k=1

θ1,k∆Bt−k +
n2∑
k=1

θ2,k∆Tt−k+

n3∑
k=1

θ3,k∆Ct−k +
n4∑
k=1

θ4,k∆It−k +

p∑
k=1

θ5,k∆Et−k + ωt

(3.3)

The long-run co-integration relationship can also be confirmed via the coefficient (λ) of the error
correction term (ECT), which must be between -2 to 0 and statistically significant. The ECT is the
residual (εt) of the long-run form in Equation 3.1 , which denotes the exogenous shocks/deficits
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largely stem from the retirement trust fund : Bt − (α + βTt + γCt + θIt + λEt). The five fiscal
variables are viewed as co-integrated over the long run if the exogenous deficit is a stationary
process I(0), which means that a city’s fiscal adjustment meets the condition of inter-temporal
budget constraints. The lagged error correction coefficient (λ) refers to the speed of adjustment,
indicating the magnitude of exogenous shocks being corrected in a year.

It is expected that the faster the speed of adjustment, the more effective a city is in reducing
exogenous deficits. One can apply the Wald test to determine the short-run causality between
fiscal choices and the budgetary balance. The presence of the short-run causality is determined
by the significance of the joint F-test on the coefficients (θ1,k, θ2,k, θ3,k, θ4,k, θ5,k) of all lagged
independent variables. It is expected that cities are applying different fiscal strategies depending
on their unique fiscal constraints.

3.4 Results

The result of the ARDL bounds test indicated that all dependent variables (total budget balance)
are integrated at order zero (I(0)) while all independent variables are integrated at order one (I(1)).
All variables are stationary at I(1). The model selection criteria automatically select different
lag lengths for all variables and some non-significant variables are manually dropped to avoid
over-parameterization. The bounds test (Figure 3.2) implies that there is a long-run equilibrium
relationship among all fiscal variables for Dallas, Miami, and Boston at the 5 percent significance
level and for New York City at the 10 percent significance level.

Figure 3.2: Bounds Test for Co-integration Analysis
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For the city of Dallas in the long run, a one dollar increase in user fees leads to a 1.82 dollar increase
in budgetary balance, while a one dollar increase in expenditure reduces budgetary balance by 1.49
dollars. In the short run, I found that the changes in user fees and spending both have a significant
impact on the shift in budgetary balance. The speed of adjustment (ECT(-1)) for Dallas is -1.14,
which means that 114 percent of the previous year’s exogenous shocks is reduced within one year.

Figure (3.3) illustrates the long-run and short-run coefficients for Dallas. For the city of Miami in
the long run, a one dollar increase in expenditure leads to a 1.42 dollar decrease in budgetary bal-
ance. The speed of adjustment (ECT(-1)) is - 0.95, which means that 95.5 percent of the previous
year’s exogenous shocks is reduced within one year. In the short run, I found that the changes in
taxes, grants, and expenditure all have a significant impact on the shift in budgetary balance.

Figure (3.4) illustrates the long-run and short-run coefficients for Miami. For New York City, the
long run relationship exists only at the 10 percent significance level with no significant individual
variable. In the short run, I found that the changes in taxes, grants, and expenditure all have
a considerable impact on the shift in budgetary balance. The speed of adjustment (ECT(-1)) is
64.37, which means that only 64.37 percent of the previous year’s exogenous shocks is reduced
within one year.

Figure (3.5) illustrates the long-run and short-run coefficients for New York City. For the city of
Boston in the long run, a one dollar increase in tax revenue, user fees, and charges and grants leads
to a 1.15, 1.05, and 0.47 dollar increase in budgetary balance respectively, while a dollar increase
in expenditure leads to a 1.09 decrease in budgetary balance. The speed of adjustment (ECT(-1))
is - 1.78, which means that 178 percent of the previous year’s exogenous shocks is reduced within
one year.

It is important to note that the impact of the 2009 financial crisis was taken out as a dummy
variable for the Boston equation to secure model stability, which means that the actual speed of
adjustment in Boston could be much different. In the short run, I found that the changes in user
fees and expenditure both have a significant impact on the shift in budgetary balance. Figure (3.6)
illustrates the long-run and short-run coefficients for Boston.
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Figure 3.3: Dallas: Long-Run & Short-Run Estimates

Figure 3.4: Miami: Long-Run & Short-Run Estimates
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Figure 3.5: NYC: Long-Run & Short-Run Estimates

Figure 3.6: Boston: Long-Run & Short-Run Estimates
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Finally, I applied the Wald test to demonstrate and to compare the dynamic short-run causality
between the fiscal variables and budgetary balance as shown in (3.7). The results can shed light on
the direct causality between different fiscal instruments and deficits under fiscal constraints. For
Dallas and Boston, the adjustment is carried out using user fees and charges and expenditure, while
the adjustments of Miami and New York City are carried out using taxes, grants, and expenditure.
The result of the misspecification test confirms the validity and reliability of the estimations, indi-
cating that all four residuals have no serial correlation (DW & SC) and heteroskedasticity (HET)
and are normally distributed (JB). For testing the stability of the long-run coefficients (ECT), the
cumulative sum and the cumulative sum square tests are applied to the residuals of the ARDL/EC
models. The four long-run coefficients (see Appendix - CUMSUM Test) are considered to be
stable as the plots of both tests stay within the critical 5 percent bound.

Figure 3.7: Short-Run Causality

3.5 Discussion

Dallas is predicted to reduce deficits by fee increase and expenditure deduction. This makes sense
since the city operates under both property assessment and rate limits, which make it hard to raise
revenue through taxes. Other than property tax, the majority of Dallas’s revenue comes from
fees, such as ambulance, sanitation service, private disposal revenue, etc. The city also enjoys
high rental affordability, a relatively conservative political culture, smaller public unions, and less
union bargaining power, all of which make spending cuts feasible. Although granted access to
both property and sales taxes, Dallas is not expected to reduce deficits by taxation. The state
constitution, however, permits the city to levy maximum property taxes for up to $2.5 per $100 of
assessed valuation for paying back principal and interest on general obligation debt. Furthermore,
the state allows the city to keep one percent of its sales revenue with an 8.25 percent tax rate, but the
revenue itself is highly volatile and is small in size. The impact of tax diversification on Dallas’s
deficit reduction is minimal because the city mainly relies on property tax with relatively binding
caps. It is less likely that the city can rely on state grants since they only account for 8 percent of
the city’s revenue. Also, the state itself has stringent spending limits, which make grants-in-aid an
unreliable source of income as the state has to balance its budget during fiscal woes.
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Miami is predicted to reduce deficits by increasing taxation and grants-in-aid and reducing ex-
penditures in the short run, yet rely on spending cuts solely in the long term. Although the city’s
property tax limits are relatively binding, Miami manages to generate the majority of its revenue
from property tax, which is three times more than its second-largest revenue source: franchise fees
and other selective taxes. Assessed home values are allowed, by state statute, to increase by the
smaller of three percent and the Consumer Price Index (CPI), indicating more space to raise prop-
erty taxes without reaching the limit. This could explain why the city could potentially increase
revenue through property tax in the short run. The state revenue-sharing system illustrates the pos-
sibility of the city to rely on grants in the short term. It is, however, surprising that Miami could
reduce deficits through spending cuts both in the short run as well as in the long run since the city
has high demands for services and has strong unions. Looking into Miami’s financial history, I
found that the ability to alter the collective bargaining agreement largely depends on court ruling.
In 2010, for instance, Miami’s legislative body voted and created the Public Employees Relations
Commission (PERC) to cut salaries and pensions for the city’s police union to save its sinking bud-
get (Rabin, 2010). In 2013, a lower court upheld PERC’s decision dismissing the policy union’s
unfair labor practice charge against Miami. The Florida high court reversed the ruling in 2017,
which means that the city needs to repay $213M owed to the police and fire pension funds (Katz,
2017).

New York City is predicted to reduce deficits by adjusting all its variables in the short run. That
is because the city does not rely on one primary source of revenue. New York City can access
a wide range of tax instruments, including property, individual and business income, sales, and
other selective taxes, which make tax increases possible. New York City has no dominant revenue
source, since property tax and grants both account for 30 percent of its revenue followed by a
combination of business and individual income tax of about 20 percent. This is different from
Miami and Dallas where revenues largely come from property tax. Furthermore, the city’s property
rate is 0.80 percent, which is way below the statewide average of 1.65 percent. Even though the
city has stringent property tax limits and has little room to raise rates, New York City can always
rely on alternative sources of revenue to reduce deficits. The cluster of economic activities, known
as the agglomeration economy, is likely to benefit the city from raising taxes without eroding
its major tax base. New York City could also reduce deficits by short-term spending cuts even
though the impact is expected to be small due to a powerful union presence - 70 percent of public
employees are union workers (David, 2018). Agency cuts, mainly from layoffs of administrative
staff and non-personnel items, such as contracting and staff development, are the most likely short-
term austerity measures as they were implemented by Mayor Bloomberg in 2011 and are currently
promoted by Mayor De Blasio.

Boston is predicted to reduce deficits by adjusting all its variables both in the short run as well
as in the long term. The city relies on two-thirds of its revenue from property tax, which is sub-
jected to levy limits, also known as Proposition 21⁄2. The proposition requires a city or town to
collect no more than 2.5 percent of the total fair market value of all taxable real and personal prop-
erty and no more than a 2.5 percent increase over the proceeding year’s total levy. The effect of
Boston’s proposition 21⁄2 is small, mostly due to the city’s booming housing market. Compared
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with other cities, Boston receives 42 percent of its revenue from intergovernmental transfers, the
second largest revenue source for the city. This makes grants-in-aid a plausible tool for city’s
deficit reduction. The majority of the aid, known as Chapter 70 Education Aid, is used to sup-
port need-based k-12 education. The rest, known as general local aid and categorical local aid is
directed for unrestricted and restricted local use. Spending cuts are most likely if the state rolls
back education aid to balance its budget during economic downturns. The recent development
of Boston Public Schools (BPS) budget cuts reflects the negative impact of declining state aid on
public school spending (Miller, 2019). In addition to spending cuts on education, Boston can re-
duce local healthcare benefits for public workers. In 2011, for instance, Massachusetts legislatures
voted to end healthcare bargaining rights from public workers to ease local government fiscal stress
(Levenson, 2011). The solution was to move local workers into the state’s health insurance plan.

The above analysis indicates that all four cities are likely to apply austerity measures over the long
run to achieve deficit reduction except for New York City. The finding is aligned with previous re-
search, indicating that austerity measures are commonly used for jurisdictions to control excessive
deficits. Despite a strong union presence in Miami, New York City, and Boston, short-term spend-
ing cuts were observed in all three cities mainly by limiting public union’s collective bargaining
power, reducing bureaucratic spending, and shifting fiscal burdens to the state. Despite its potential
long-term effect, large unions cannot technically restrain spending in the short term. Court rulings
and new state legislation could alter a city’s spending level dramatically. On the revenue side, ex-
cept for Boston, the other three cities do not apply tax instruments to achieve long-run budgetary
balance, indicating the impact of stringent property tax limits and tax competition on local fiscal
choices. A broad range of tax authority does not imply greater revenue-generating capacity and
fiscal autonomy. As shown in table 3.1, Miami has limited tax authority, but generates 80 percent
of the revenue on its own. The opposite is true for New York City. Despite its highly diversified
revenue structure, the city’s own source revenue only accounts for 61 percent of the total revenue.
Some cities are predicted to rely on intergovernmental transfers for deficit reduction, which can
also take the form where states absorb the cost of local programs to ease local budgetary pressure,
indicating the problem of soft budget constraints. Most likely, fees are predicted to be the most
popular revenue tool to reduce deficits, which makes sense because they are efficient sources of
revenue that meet the benefit principle - whoever benefits from the program also bears the cost of
it.

3.6 Conclusion

This paper applied the ARDL/EC model to compare cities’ fiscal behaviors in response to budget
deficits, and explained how institutional constraints might influence those choices. I compared
each city’s average speed of fiscal adjustment towards long-run budgetary balance and their fiscal
choices both in the short-and-long run. As predicted, cities do apply different fiscal strategies to
reduce exogenous shocks, given their unique fiscal institutions. To some extent, cities with less
fiscal constraints are more adaptive towards exogenous deficit shocks, and are more likely to apply
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effective fiscal decisions to reduce deficits. Dallas has the highest speed of adjustment as predicted.
The adjustment speed of New York City, however, is lower than that of Miami, which is different
from my initial presumption. Boston is excluded from the comparison since the 2009 financial
crisis had a significant impact on the speed of adjustment.

There is a need, however, to revise the FPS framework since some attributes, including public union
size and tax authority, might not be able to fully capture the real fiscal constraints imposed on local
governments. Regardless of public union size, cities are expected to reduce spending in the short
run. For cities with large public unions, their spending levels could shift dramatically based on
changes in court rulings and state legislation. This indicates that public union density might not be
an ideal indicator of fiscal constraints, at least in the short term. In the long term, judicial decisions
lead to more unpredictable and unstable outcomes compared with legislative decisions. I also
found that cities that can access a wide range of tax instruments do not exhibit efficient revenue-
generating processes. New York City enjoys higher levels of revenue diversification than that of
Miami. However, Miami possesses higher levels of fiscal adaptive capacity and generates more
own-source revenue. It is worth noting that the final FPS ranking of the four cities coincides with
the state own-source revenue autonomy ranking in table 3.1, which makes sense as high levels of
own source autonomy indicates stronger fiscal adaptive capacity in response to exogenous shocks.
The finding suggests that own source revenue autonomy might be a better indicator of local fiscal
adaptive capacity.

Although this paper draws some interesting insights that are unable to be observed in the large
panel data analysis, there are significant constraints found in this research. First, some critical in-
stitutional factors might be missing in the investigation. For instance, I mainly focused on property
tax limits while ignoring the additional impact of homestead deduction and property tax credits on
local overall fiscal capacity. Homestead deduction and credits provide property tax relief for resi-
dents, yet they significantly reduce the property base, which largely constrains local fiscal capacity.
It is also unclear how local fiscal adaptive capacity changes in response to grants policy. Second,
the paper does not answer the question of what constitutes an ideal mix of fiscal institutions or an
optimal level of fiscal constraints/autonomy. Future research should continue to revise and expand
the FPS framework.
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Appendix - CUMSUM Test

(a) Dallas CUSUM (b) Dallas CUSUMQ

(c) Miami CUSUM (d) Miami CUSUMQ

(e) NYC CUSUM (f) NYC CUSUMQ

(g) Boston CUSUM (h) Boston CUSUMQ

– 45 –



Second Paper

Bibliography
BIRD, R. M. (2001): “User charges in local government finance,” The Challenge of Urban Government, pp. 171–182.

BOHN, H., AND R. P. INMAN (1996): “Balanced-budget rules and public deficits: evidence from the US states,” in
Carnegie-Rochester conference series on public policy, vol. 45, pp. 13–76. Elsevier.

BUCHANAN, J. M. (2014): Public finance in democratic process: Fiscal institutions and individual choice. UNC
Press Books.

BUCHANAN, J. M., AND R. E. WAGNER (1977): Democracy in deficit. Acad. Press.

BUETTNER, T., AND D. E. WILDASIN (2006): “The dynamics of municipal fiscal adjustment,” Journal of Public
Economics, 90(6), 1115–1132.

CALABRESE, T. (2018): “The Use of Locally Imposed Selective Taxes to Fund Public Pension Liabilities,” .

CARROLL, D. A. (2009): “Diversifying municipal government revenue structures: Fiscal illusion or instability?,”
Public Budgeting & Finance, 29(1), 27–48.

CHERNICK, H., A. LANGLEY, AND A. RESCHOVSKY (2011): “Revenue diversification in large US cities,” .

COMTOIS, J. (2018): “Local government pension liabilities rise 9% in 2017 – Moody’s,” .

COURANT, P. N., E. M. GRAMLICH, AND D. L. RUBINFELD (1978): The stimulative effects of intergovernmental
grants: Or why money sticks where it hits. University of Michigan, Institute of Public Policy Studies.

CROWTHER, P. (2014): “Detroit leads 2013 U.S. bond defaults: Moody’s,” .

DAVID, G. (2018): “The future looks bleak for New York’s unions,” .
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Chapter 4

Local Fiscal Sustainability within American
Federalism

This paper integrates public choice considerations into the traditional analysis of fiscal sustainabil-
ity, revealing how existing fiscal institutions contribute to the structural deficits problem at the local
level. Theoretically, I contend that the two contrasting visions of federalism (public finance and
public choice) are complementary rather than contradictory since public choice does not preclude
the ideal normative outcomes to be realized. Two forms of institutional analysis are introduced,
including pre-crisis and post-crisis institutions. Pre-crisis fiscal institutions require maximal con-
straints according to the public choice theory while the theory of public finance and the Fiscal
Policy Space (FPS) framework concern post-crisis fiscal institutions, which demand minimal con-
straints. The ideal mix of fiscal constitutional rules should integrate both perspectives and deliver
internally consistent results. This paper contributes to fiscal policy and structural reform pertaining
to American federalism.

4.1 Introduction

Local government is an integral part of the American federal system. Its fundamental role is the
efficient provision of public goods that satisfy different local preferences and tastes. One can argue
that, among all levels of government, localities are the closest to the people and can better serve
their needs. However, when a large portion of local revenues is diverted to close funding gaps
of pension and other post-employment benefits (OPEB), local governments often fail to provide
essential services at ideal levels without imposing high tax burdens on residents. Applying the
risk-free discount rate, Munnell, Aubry, and Cafarelli (2014) estimated that the unfunded state and
local pension liabilities across the US hold as much as $3 to $4 trillion. This imposes tremendous
local budgetary pressure, raising concerns about their long-term fiscal health.

Local fiscal sustainability concerns the growing mismatch between government revenue and ex-
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penditure over time, which could induce excessive debt accumulation. Imprudent deficit spending
increases government default risk and encroaches upon the market economy required for sustained
economic development. Some of the major definitions related to the concept of fiscal sustainability
include budget solvency, fiscal capacity to maintain long-run program commitments without shift-
ing tax burdens to future generations, and the ability for government to mitigate exogenous shocks
without introducing disruptive policy measures (see Gorina (2013) for detailed summary).

Despite ample theoretical and empirical research on the topic, there is still no consensus with re-
gard to the operational definition of fiscal sustainability and its appropriate measurement. The
problem lies in the difficulties in identifying all the major determinants of local fiscal sustain-
ability, including various macroeconomic, demographic and political-institutional indicators and
predicting their impact on local fiscal behavior and outcomes. Zhao and Coyne (2013) argued that
macroeconomic factors are highly cyclical in nature and should not be treated as major sources
of preventing long-term fiscal balance. Yet, political-institutional attributes, often associated with
the concept of persistent structural deficits (e.g. pension and OPEB liabilities) are more relevant
in analyzing local fiscal sustainability. Due to the heterogeneous American state-local fiscal insti-
tutions, which would impose various fiscal constraints and incentives at the local level, the most
intractable task is to probe the ideal fiscal constitutional rules that could foster efficient and prudent
local fiscal choices. For efficient choices, local governments need to formulate their own fiscal and
economic policies that meet local needs. Prudent choices require minimizing any form of local
budget maximizing behavior.

It is important to note that the existing framework that comprehensively analyzes local fiscal behav-
ior under institutional constraints is limited. The most relevant one, the Fiscal Policy Space (FPS)
framework, depicts cities’ fiscal decision-making environments in response to external shocks
(Pagano and Hoene, 2010). The analytical framework consists of four attributes that could in-
fluence the dynamics of cities’ fiscal adjustment, including 1) the intergovernmental framework
that concerns the implications of state-imposed constraints on local fiscal choices; 2) the level of
alliance between cities’ economic bases and their fiscal structure; 3) public spending preferences
and demands; and 4) long-term liabilities on infrastructure assets, pensions and OPEB (see Pagano
and Hoene (2018)). The intergovernmental framework, which attracts more analysis, aims to dis-
tinguish a variety of state-local fiscal relations based on three concepts: general taxing authority
that determines local accessibility towards a wide range of tax instruments, state tax and expendi-
ture limitations (TELs), and state grants-in-aid.

Pagano and Hoene (2018) argued that more fiscal authority and state aid, but less TELs are pre-
ferred, indicating less budgetary pressure and more fiscal adaptability towards exogenous shocks.
This normative perspective of state-local fiscal relations promotes policies that are certainly ben-
eficial to large American cities. It is hard to imagine that any local government would refuse to
accept more autonomy, less constraints and more subsidies from non-local resources. Yet, I asked
the following questions before proposing any prudent policy recommendations: Can these con-
ditions co-exist? What sort of institutional incentives do they create? Are they in alliance with
the principles of fiscal federalism? If not, what is the ideal form of intergovernmental fiscal re-
lations? Why are intergovernmental transfers a better or more efficient alternative to offset state
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imposed fiscal constraints than just granting cities full fiscal autonomy? If fiscal limits are widely
disapproved, why do they exist in the first place?

The necessity of carefully examining those questions is reinforced by the research finding produced
by the Advisory Commission on Intergovernmental Relations (ACIR) in 1981, which surveyed the
perceptions of local discretionary authority among governors, attorneys general, representatives of
the department of community affairs, legislative research bureaus, municipal associations, county
associations, and experts on state-local relations (see Zimmerman (1981)). The survey results
shockingly indicated that the removal of constitutional debt and tax limits attracted very strong
opposition across the US. A majority of the municipal association representatives were opposed to
the removal of local debt limits, yet advocated the removal of constitutional tax limits. Why are
municipalities willing to sacrifice their fiscal freedom and prefer debt limits over tax limits?

This paper sheds light on those critical questions before identifying an ideal mix of fiscal constitu-
tional rules that could prevent adverse fiscal behavior, inducing prudent and effective fiscal choices
at the local level. The idea of building a strong, yet limited local government is in accordance with
the concern of Weingast (1995) that a state strong enough to protect property rights is also strong
enough to suffocate the wealth of its citizens. An ideal set of fiscal institutions thereof should be
designed to temper the potential rise of local collusion and budget-maximizing behavior without
infringing on local autonomy.

I argue that institutionally-induced structural deficits are attributed to the negative incentives em-
bedded in the existing fiscal institutions, which have led to excessive spending, large accumu-
lation of unfunded liabilities, and over-reliance on external or common pool resources. This
paper integrates public choice considerations into the traditional analysis of fiscal sustainability
and concludes that the ideal mix of fiscal constitutional rules should preserve effective local tax
competition and control the potential budget-maximizing government without infringing on local
autonomy.

The paper proceeds as follows: In section 4.2 the incentives structure underlying the existing
intergovernmental system promoted by the FPS scholars is presented. Section 4.3 reviews the
public choice theory and in section 4.4 I discuss the means and logical foundation of constitutional
fiscal rules that are subjected to US local governments. In section 4.5, I propose an ideal mix of
fiscal rules and structure for local fiscal sustainability. Finally, in section 4.6, I discuss the key
theoretical and policy implications of the paper.

4.2 Framing the Incentive Problem

Analyzing local decision-making environments in the context of an inter-governmental system is
reasonable because US local governments are creatures of the state. They are operated within the
American federalist system and and constrained by federal and state-imposed fiscal rules, such as
federal and state mandates, and state constitutional and statutory rules. The problem underlying
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the intergovernmental system proposed by FPS scholars lies in its deviation from the principles
of fiscal federalism. Through separation of powers, the system of ”dual federalism” was designed
by the US founders to prevent abuses of power and to promote pluralism and diversity. It allows
individuals to “vote with their feet” and move to a jurisdiction that best meets their preferences.
However, Baicker, Clemens, and Singhal (2012) examined the patterns of US fiscal decentraliza-
tion in the post-war era, and found that mobility, as well as voting patterns, have little explanatory
powers in supporting the economic principle of fiscal federalism. Rather, it is the expansionary
federal grant system containing increasingly conditional federal assistance to sub-national govern-
ments that facilitates a proliferation of the states’ spending programs. Thus, an effort to probe an
ideal form of a federalist system that could reassert framers’ efforts to divide governmental power
and induce intergovernmental tax competition seems inevitable.

Theories on fiscal federalism, however, reveal two contrasting methodologies that draw distinctive
conclusions with regard to the “optimal” federal structure (see Buchanan and Musgrave (1999)).
On one hand, public finance tradition defines a normative outcome prior to seeking the optimal
fiscal institutions to achieve that outcome. Fiscal federalism from this perspective aims to probe for
an ideal fiscal arrangement that assigns different fiscal functions to each layer of government with
the goal of securing three normative outcomes: 1) the efficient provision of public goods through
fiscal decentralization that tightens cost-benefit linkage; 2) income distribution for equalization
purposes; and 3) macroeconomic stabilization. The latter two are in favor of centralized fiscal
implementation. On the other hand, the public choice approach aims to design effective fiscal
institutions to restrain government power, which will allow sets of acceptable outcomes to emerge.
Federalism from this perspective promotes inter-governmental fiscal competition as a means to
constrain expansionary government by providing citizens a political exit option.

I argue that the two approaches are complementary rather than contradictory since public choice
theory sets up an institutional prerequisite for normative outcomes to be realized and prevents the
occurrence of extreme circumstances. Essentially, the most efficient approach to address income
distribution or economic stabilization can hardly achieve an efficient provision of public goods, and
vise versa. Thus, from the orthodox public finance perspective, the balance of the three normative
positions matters because there is no single coherent solution that satisfies them all simultaneously.
The relevant questions to ask are: Who should determine the “optimal” balance? Should efforts
focus on finding the ideal equilibrium or setting up the appropriate institutions to prevent any
outcome that solely secures one normative end at the expense of others?

It is clear that the intergovernmental system proposed by the FPS scholars is aligned with the or-
thodox public finance tradition where a normative objective is defined prior to determining how
fiscal institutions should be designed to achieve that outcome efficiently (e.g., maximizing local
FPS). On one hand, they realize the welfare gains generated by fiscal decentralization and propose
policies that maximize local autonomy. On the other hand, they argue that federal and state subsi-
dies are an essential part of local revenue, offsetting the burden of fiscal and regulatory constraints
on local government in good times and relieve local budgetary pressure in bad times. However, this
cooperative federalism framework largely ignores the fiscal incentives facing sub-national public
officials (see Oates (2005); Weingast (2009)). For instance, it was found that local governments
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around the world tend to incur excessive debt accumulation in situations where they are granted
full borrowing autonomy while receiving intergovernmental transfers from higher levels of gov-
ernments (Rodden, 2002). Thus, some form of debt limits or hard budget constraints should be
established to temper adverse fiscal behavior at the local level.

In addition, the rise of cooperative federalism, which took off after 1937, was never meant to relieve
local budgetary pressures, but rather to incentivize sub-national governments to collaborate with
the federal government in accomplishing national priorities while conforming to national standards
(see Zimmerman (2001)). Regardless of the difficulties in aggregating individuals’ preferences
towards what constitutes as “national interests”, the new normative assessment of maximizing local
FPS to relieve budgetary pressure has never been mentioned in cooperative federalism theory. In
fact, the institution itself is found to induce budget-maximizing local governments who would have
stronger incentives to favor debt-financed income and non-local “common pool” resources over
own-source revenues. This leads to the dynamics of “concentrated benefits and diffused costs”
(see Olson (1965)), where individual jurisdictions benefit at the expense of current and future
federal tax payers.

Perhaps a sharp portrayal of local government budget-maximizing behavior lies in the excessive
local retirement benefits in the form of defined-benefit (DB) pension plans and OPEB liabilities.
Local officials have the incentives to over-promise employees’ retirement benefits via underfunded
pension systems, creating larger hidden structural deficits. In the 2017 studies by Rauh (2017),
Hidden Debt, Hidden Deficits revealed that “as of FY 2015 accrued unfunded liabilities of US
state and local pension systems are at least $3.846 trillion, or 2.8 times more than the value re-
flected in government disclosures underfunded pension liabilities.” He concluded that sub-national
governments have, and continue to run, substantial hidden deficits by means of their pension sys-
tems (Rauh, 2017). It is argued that, without cutting employee benefits and/or raising employee
contributions that are politically infeasible, local governments are expected to endure a combi-
nation of substantial tax increases and spending cuts in the near future to reduce the mounting
liabilities.

In addition to using unfunded liabilities to sustain high spending, local governments tend to shift
their own program costs to non-local sources by chasing federal money. Since FY 2017, the total
number and costs of earmarks, also known as pork-barrel spending, have jumped by 42.3 and 116.2
percent, respectively, according to the latest report produced by Citizens Against Government
Waste (2018). Furthermore, local governments are also eligible to apply for 873 federal grants-
in-aid according to the 2017 Catalog of Federal Domestic Assistance report 1. The vast pool of
federal resources provides enormous rent-seeking opportunities, incentivizing local jurisdictions
to constantly seek non-local revenues when the rate of return to lobbying is high. It is estimated
that, with an additional dollar spent in lobbying, local governments can obtain $5 more in federal
earmarks (Gordon, 2017).

The point is that welfare gains generated by any form of federal grants program often come with

1I counted the total number of federal assistance that local governments are eligible to apply based on the 2017
Catalog of Federal Domestic Assistance report.
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high political costs, including those induced by special interest lobbying and administrative bu-
reaucracy, which are often ignored in the conventional cost-benefit analysis. When politicians
are fiercely engaged in harmful rent-seeking activities, federal assistance programs often fail to
achieve their initial goals and are far from efficient. For instance, there is little evidence suggesting
that Title I, the largest K-12 federal aid program to assist disadvantaged students in high-poverty
areas, has even been effective in helping the students that need it the most; rather, large propor-
tions of funds were used for teachers’ professional development, which has not been found useful
(Dynarski and Kainz, 2015). Moreover, federal grants often come with high compliance and im-
plementation costs. A survey conducted by Badger Institute (2018) in Wisconsin’s local school
districts indicated that 3,840 compliance officers working for 60 percent of the state’s school dis-
tricts are paid by federal grants. Some federal assistance programs, such as the farmers market
promotion program, the farmers market supplemental nutrition assistance program, and the senior
farmers market nutrition program, are too costly to operate at the national level. There is no doubt
that programs like these can easily be financed at the local level. Finally, research conducted by
Pew Charitable Funds (2017) found that an increasing stock of pension funds are invested in alter-
native investments, including private equity, hedge funds, real estate, and commodities, to achieve
high return targets. Theses complex investment instruments are highly volatile and cyclical and
are often associated with high investment fees, which increased by approximately 30 percent over
the past decades. Local officials could have invested these substantial overhead fees or allocated
them to fund more needed local services.

4.3 From Practice to Theory: A Public Choice Explanation

I have illustrated the budget maximizing behavior at the local level via hidden debt institutions,
rent-seeking activities, and a large bureaucracy. The Leviathan hypothesis was first introduced
by Buchanan and Tullock (1962), who challenged the orthodox presumption of an omniscient
and benevolent government. It is argued from the public choice perspective that there should be
no differential treatment between individual actors in political institutions and those in market
institutions because they are all utility maxmimizers. Public officials and bureaucrats, similar to
market actors, intend to pursue their own ambitions. However, the individual choice behaviors as
well as the exchange outcomes under the market and political institutions are drastically different.

Under private settings, individuals are more aware of the benefit and cost of their own decision-
making. A voluntary market exchange takes place when the welfare gains of sellers and buyers
are both made positive. Downs (1957), however, argued that individuals are rationally ignorant
under the collective decision-making process because the cost of obtaining information exceeds
the benefit - each individual has little control over the election outcome. Thus, they have little
incentive to thoroughly investigate public officials’ political records and their agendas. This leaves
room for government to expand the size and scope of the public sector without public notice.
With regard to exchange results, market outcomes often generate win-win situations. However,
political outcomes under majority rule impose different levels of coercion. The Brexit referendum,
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for instance, provides a clear example that 51.9 percent of the voters who prefer to leave the EU
impose their wills on the rest of the 48.1 percent who choose not to leave. Taking into account the
substantive tax revenues that poured into the Brexit negotiation process over the past two years,
the political outcome of this referendum is clearly a negative sum gain.

Special interest groups have strong incentives to organize and lobby for concentrated benefits at
the expense of federal taxpayers who have little motivation to calculate the diffused costs im-
posed upon them (Olson, 1965). Moreover, to avoid fierce competition, interest groups can apply
a ”logrolling” tactic that supports each others’ initiatives, which attribute further to the Leviathan
government (Buchanan and Tullock, 1962). The above phenomena are also true for local gov-
ernments, who have every incentive to shift their budgetary burdens to the federal government,
knowing that they are not constrained by the balanced budget rule and can print money to ease
fiscal pressure. As Niskanan (1971) predicted, governments tend to maximize the size of their
budgets.

By taking into account the positive analysis of the government, public choice perspective brings
politics into orthodox public finance theory and analyzes the impact of fiscal-political institutions
on individual choice behavior in collective decision-making. Politics is viewed as an exchange
process identical to the market that values mutually-beneficial exchange processes as opposed to
the coercive ones (Buchanan, 2000). Institutional reform effects should therefore aim to improve
constitutional rules that could effectively circumvent any political exchange process that departs
from its ideal market-like form, hindering the rise of concentrated power and coercive relation-
ship. The selection criteria for ideal constitutional rules, according to Brennan and Buchanan
(1980), ought to follow the notion of “justice as fairness” developed by John Rawls, where rules
are made behind a ”veil of ignorance”, meaning that they should be outcome-neutral. This is funda-
mentally different from the orthodox public finance approach where externally imposed outcomes
(e.g., efficiency, equity, and macroeconomic performance) are predetermined by the omniscient
and benevolent government.

Brennan and Buchanan (1980) proposed two constitutional rules on government fiscal behavior,
including formal fiscal constraints and competition federalism in an open economy. At the local
level, formal or direct fiscal constraints may consist of balanced-budget rules, TELs, and debt
limits imposed by the state government. Indirect constraints in the form of competitive federalism
can serve as a substitute to formal constraints by offering taxpayers the options to exit, which
allows them to migrate to their ideal jurisdictions that provide them with the optimal bundle of
taxes and public services as envisioned by Tiebout (1956). In addition, the works of Ostrom,
Tiebout, and Warren (1961) on polycentricity, Weingast (1995) on market-preserving federalism,
and Eichenberger and Frey (2006) on Functional, Overlapping Competing Jurisdictions (FOCJ) are
all aligned with Buchanan’s standing on competitive federalism, theorizing the ideal conditions for
generating effective local tax competition. In the next section, I will explain details about the
means and logic of fiscal constitution at the local level.
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4.4 Means and Logic of Local Fiscal Constitution

4.4.1 Balanced-Budget Rule

The majority of US local governments are subject to the balanced-budget rule on their operating
budget. The objective of the rule is to prevent governments from excessive deficit spending without
taxation. Buchanan (2014) argued that the splitting of tax and spending decisions can influence
governments’ fiscal choices, causing inefficient fiscal decision making. Excessive spending may
result when governments make spending decisions without taking costs into account. Total rev-
enue may fail to cover essential public services when governments set up tax rates independent
of expenditures. Moreover, separating tax and spending decisions without any rules to balance
the budget is likely to cause persistent structural deficits under the democratic decision-making
processes. Buchanan (2014) also raised concerns about the impact of an unbalanced budget on
fiscal choice behavior - the means in which deficits can be financed. Politicians tend to prefer debt
alternative over taxation as a means to close the gap between spending demand and taxation. In
that case, tax and spending decisions tend to diverge over time, leading to adverse fiscal behavior
– deficit spending profligacy without taxation.

It is predicted that without some sort of balanced budget rule, debt institutions tend to emerge,
which enable individual resistance towards tax increases while demanding higher levels of spend-
ing. This form of debt illusion leads to severe inter-generational inequity by shifting tax burdens or
the real cost of public spending from current taxpayers to future ones. A balanced-budget rule aims
to secure the alliance between tax and spending decisions without shifting the real tax burdens to
future generations. Research indicates that the scope and the stringency (constitution vs. statutory)
of the balanced budget rule matters. The state balanced-budget rule only applies to the operating
budget without taking into account unfunded liabilities of the public pension system. Hou and
Smith (2010) tested the impact of various state balanced budget rules on different measures of
fiscal balance and found that the effect appears more often on the narrowly-defined balance (e.g.,
general balance) than broadly-defined balance (e.g., total balance). Moreover, the distinctive effect
between constitutional and statutory balanced-budget rules is less evident. Primo (2007) stated
that two conditions have to be made to secure the binding effect of the balanced budget rule: 1)
prohibition of deficits carry-over, and 2) the presence of an elected judiciary.

4.4.2 Tax, Spending, and Debt Limits

The US local governments are also subjected to various degrees of constitutional restraints on ac-
tivities, such as tax, spending and debt. The need to impose constitutional tax limits, either on the
size of budget, tax base or tax structure, is proposed by Brennan and Buchanan (1980) with the goal
of protecting taxpayers from the excessive burden of taxation or potential government fiscal exac-
tion. Brennan and Buchanan (1980) argued that the freedom of migration might not fully substitute
constitutional limits even if mobility is cost-less. That is because the force of mobility to constrain
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the Leviathan may not outweigh the degree of fiscal exploitation, especially when free migration
is undesirable and unfeasible. In terms of the direct effect of the severity of TELs on municipal
fiscal conditions, Maher and Deller (2013) found that TELs led to prudent fiscal decision-making,
including higher fiscal reserves, lower debt, and better pension management practices. Some schol-
ars stressed the separate effect of tax and expenditure limits. Tax limits constrain a government’s
ability to raise revenues during recessions, which increases the chances of government default risk.
However, expenditure limits reduce the possibilities of government deficit spending, which in turn
direct sufficient resources to repay existing outstanding debts (Yusuf, Fowles, Grizzle, and Liu,
2012).

Debt limits intend to circumvent the formation of debt institutions, especially when balanced-
budget rules are less stringent and are solely applicable to part of the budget. In the presence of
fiscal competition, debt limits are necessary to hinder the potential rise of debt institutions, which
are often used to alleviate pressure induced by tax competition. It is argued that debt policies
are expected to generate inter-temporal tax distortions even though they can reduce tax burdens
for current period (Arcalean, 2017). In practice, Pan, Zhang, Zhu, and Wójcik (2017) found that
inter-jurisdictional competition is one of the attributing factors to China’s local debt accumulation.
Identical results are discovered on international tax competition among OECD counties, indicating
that strong capital income tax competition does lead to higher deficits (Arcalean, 2017). Thus, the
ideal fiscal institutions should generate incentives for healthy intergovernmental tax competition
while minimizing their distorting effects.

4.4.3 Competitive Federalism

Rather than viewing fiscal competition purely through the lens of efficiency according to orthodox
analysis, the public choice perspective of federalism treats intergovernmental tax competition as a
means to exert pressure and imposes discipline on public officials, restraining the potential rise of
the Leviathan government that imposes excessive taxation on the public. Brennan and Buchanan
(1980) argued that four elements need to be taken into account in constructing an ideal federal
structure, including costs of mobility, potentiality for collusion, ranges of publicness from purely
private goods to purely public goods, and costs of administration and organization. The latter
two factors might have some degree of offsetting effects on the former two that are in favor of
fragmented governmental structure.

Brennan and Buchanan (1980) argued that constructing a normative theory of an ideal federal
structure should take into account each of these four elements. Individuals are more likely to move
to neighboring jurisdictions if the costs of mobility is relatively low compared with long-distance
relocation. A large number of competing neighboring jurisdictions reduce the costs of moving
by providing individuals with a wide range of residential options to choose from. In addition,
the larger the number of competing jurisdictions involved, the more intensive the fiscal competi-
tion which reduces the potential for collusion among separate jurisdictions. The underlying logic
is based on the oligopoly theory where the costs of organizing local collusion rise substantially
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with the increasing number of competing jurisdictions. Brennan and Buchanan (1980) therefore
predicted that the probability of government fiscal extraction varies inversely with the number of
competing jurisdictions in an inclusive territory. Furthermore, the empirical evidence on the as-
sociation between levels of fiscal decentralization or government fragmentation and the size of
government is largely in favor of the Leviathan hypothesis that concentrated authority and politi-
cal monopoly lead to governments’ budget-maximizing behavior (see Millsap, Hobbs, and Stansel
(2017); Feld (2014)). In terms of the publicness of goods, there is an efficiency argument for
assigning fiscal functions to larger governmental units for the non-excludability characteristics of
public goods that would have larger spillover effects. In addition, too many individual units could
induce high administrative and organizational costs, which provides efficiency grounds for larger
consolidated units.

It is important to note that the fiscal policy implication under the Leviathan hypothesis is dras-
tically different from the benevolent government hypothesis. Traditionally, government grants-
in-aid are favored as they are expected to internalize the negative spillover effect resulting from
fiscal decentralization (sub-optimal provision of pubic goods), achieve economies of scale in tax
administration through revenue-sharing, and reduce inter-jurisdictional income disparities. The
Leviathan view of government, however, disregards revenue-sharing as it reassigns concentrated
revenue-raising powers to the federal government and restrains intergovernmental tax competition
through subsidies. However, Buchanan (2001) defended the use of fiscal equalization grants, on
both equity and efficiency grounds, in addressing differentials of inter-jurisdictional fiscal capaci-
ties across geographic space, preventing excessive resource overflow to favorable fiscal locations.

Multiple scholars have been working on designing the ideal federal structure, taking into account
governments’ Leviathan behavior and embracing the two fundamental features of competitive fed-
eralism: separation of power and fiscal competition. Ostrom, Tiebout, and Warren (1961) intro-
duced the notion of polycentricity and discussed its implication on American federalism. The idea
of a polycentric or spontaneous order, as opposed to a monocentric or hierarchical order, is that
it allows multiple politically-independent overlapping jurisdictions to emerge and mutually adjust
their relationships within a general system of constitutional rules (Ostrom, 1999). A polycen-
tric system maximizes an individual’s ability of self-governance, allowing them to participate in
the decision-making processes that are self-generating and self-organizing. Ostrom, Tiebout, and
Warren (1961) argued that polycentric political systems can preserve a spontaneous or polycen-
tric order via the existence of fragmented authority and overlaping jurisdictions. Contrary to the
conventional presumption, the overlapping jurisdictions do not provide duplicated and wasteful
public goods; rather each jurisdiction can choose to offer differentiated services even for identical
functions (Ostrom, 1999).

The market preserving federalism (MPF) framework aims to preserve markets through inter-jurisdictional
competition for mobile sources of revenue, preventing monopolies and rent-seeking activities
(Qian and Weingast, 1997; Weingast, 2009). It also provides strong fiscal incentives for juris-
dictions to pursue sound policies that reflect local interests and needs. Built upon the traditional
political theory of federalism, which requires delineated authority at each level of government,
the MPF requires four additional conditions to generate effective inter-jurisdictional competition,
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including sub-national autonomy, factor mobility, hard budget constraints, and institutionalized
authority. Sub-national autonomy requires state and local governments to have the necessary au-
thority to formulate economic policies and regulate the local economy. Factor mobility requires a
common market to serve as a channel for the free migration of products. Hard budget constraints
require sub-national governments to bear the full consequences of economic decision-making with-
out relying on excessive forms of bailouts and revenue-sharing from the federal government. In-
stitutionalized authority aims to prevent the federal government from undermining sub-national
autonomy by altering policies, resulting in institutional and policy instability.

Frey (2006) proposed a new competitive federalism framework, allowing FOCJ at the same level
of government. The FOCJ proposes single-functional or few-functional jurisdictions of different
sizes that are geographically overlapping and can serve the same or different function. By fo-
cusing on single-functional areas, individuals within a single FOCJ will enjoy the freedom to be
simultaneously afflicted with multiple FOCJ and to exist without “voting with their feet”. Thus,
the FOCJ not only satisfies the diverse tastes of individuals, but also reduces the costs of mobil-
ity closer to zero. In addition, elected officials in each single-functional jurisdiction tend to have
more specialized knowledge in a particular functional area, which makes their decision-making
more trustworthy compared with those elected for general-purpose jurisdictions. Each jurisdiction
within the FOCJ system also requires the power to tax rather than simply performing subordinated
administrative duties for higher levels of government. Frey (2006) argued that FOCJ can offer
public services with low costs by strengthening fiscal equivalence (cost-benefit linkage), minimiz-
ing inter-jurisdictional spill-over effects, and exploiting economies of scale in production. Rather
than producing public services directly, FOCJ also have the flexibility to outsource their services
to other public or private entities in order to secure a more efficient provision of goods.

The above discussion indicates that the ideal federal structure should induce both horizontal and
vertical tax competition at the local level. Horizontal/inter-jurisdictional competition occurs when
localities use fiscal policy tools to attract mobile sources of revenue from neighboring jurisdic-
tions. Vertical competition occurs when overlapping local governments compete for revenue from
a shared tax base for serving their particular functional areas. The institutional conditions to foster
both forms of fiscal competition are crucial for giving rise to prudent and efficient local decision-
making that maximizes the welfare gains of local citizens. These conditions include free migration,
fragmented government, overlapping government, functional government, institutionalized tax au-
thority, and hard budget constraints, which would be used later as a foundation to theorize my ideal
fiscal structure.

Despite the advantage of having decision-making autonomy and offering a variety of service bun-
dle options to citizens, overlapping jurisdictions might not generate a competing mechanism for
mobile revenues as predicted by the theory. By withdrawing resources from the same/shared tax
base, overlapping jurisdictions are found to induce the problem of a fiscal common-pool – the size
of the local government with regard to their aggregate own-source revenues and spending are larger
with the presence of more overlapping jurisdictions (Berry, 2008). It is important to note that, from
the public choice perspective, the size of the public sector should not be a concern as long as the
tax and spending decisions are aligned. This means that citizens are willing to pay higher taxes
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and fees on the services that they demand.

Before deriving the ultimate ideal federal structure, it is important to elaborate on the potential
distorting effects generated by inter-jurisdictional tax competition and their implications on local
fiscal choices. First, the neoclassical orthodoxy on tax competition suggests that horizontal tax
competition results in a lower tax rate and under-provision of public goods, which gives rise to the
phenomenon called “race to the bottom”. The distorting effects of tax competition are limited if
one relaxes the narrow theoretical assumptions pertaining to the classical tax model, presupposing
that jurisdictions can only access a very limited set of fiscal instruments on mobile capital and
are highly responsive towards fiscal behavior in other jurisdictions. In reality, local governments
can often have access to a wide range of fiscal instruments to relieve their budgetary pressure.
Moreover, severe strategic interaction and the phenomenon of ”race to the bottom” can not be
observed. In the process of EU economic integration, Baldwin and Krugman (2004) discovered
that tax differentials are diminished over time with tax rates of the core nations remaining steady,
yet tax rates of those peripheral nations tend to match up, indicating a sign of “race to the top”
rather than “race to the bottom”.

Second, when local governments do experience competitive fiscal pressure from identical juris-
dictions or other neighboring jurisdictions, horizontal tax competition might lead to excessive debt
accumulation if public officials apply debt instruments substantially to relieve local budgetary pres-
sure from tax competition while sustaining the same level of spending. Since local governments
can access a variety of fiscal instruments depending on the breadth of their FPS, excessive debt
accumulation is less likely to occur if spending cuts and the increase of user fees are also part of
the fiscal adjustment process. Even if large debt accumulation does occur, imposing some form of
debt limits should serve as a safeguard.

4.5 Toward an Ideal Fiscal Constitution for Local Fiscal Sus-
tainability

Local fiscal sustainability requires a strong, yet limited local government. A strong local govern-
ment requires having the institutionalized authority to formulate its own fiscal policy, regulate the
local economy, and engage in healthy tax competition. A limited local government requires ideal
fiscal constitutional rules to constrain the expansionary government. One can separate institutional
analysis into pre-crisis and post-crisis. Public choice theory concerns pre-crisis fiscal institutions,
which should be designed to minimize the power of government to tax and spend and, therefore, to
maximize fiscal constraints. Public finance theory and FPS concern post-crisis institutions, which
should be designed to maximize government fiscal adaptive capacity, and, therefore, to minimize
fiscal constraints. The ideal mix of fiscal structure and rules should integrate both theories. The
important question to consider, which has not been properly discussed previously, concerns what
mixed forms of constitutional limits (Tax Competition vs. Direct Fiscal Constraints) take into ac-
count both public choice and public finance perspectives and are more effective in preserving local
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fiscal sustainability.

I argue that healthy and effective tax competition is more applicable to local government since the
discipline of mobility plays a significant role in constraining the budget-maximizing government.
Specific design of state direct fiscal limits is still necessary in case tax competition fails to tame the
Leviathan – addressing the excessive pension liabilities problem. Direct fiscal constraints should
not infringe on local autonomy. Tax limits, for instance, reduce a local government’s authority
to formulate its own fiscal policy and generate sufficient revenue to meet local needs, especially
during an economic downturn. Between 2011 and 2013, Detroit lost one third of its revenue in
state statutory revenue sharing so that the state can balance their own budget during the economic
downturn (Turbeville, 2013). This, along with Michigan’s strict limits on property tax, partially
contributed to Detroit’s bankruptcy in 2014. Moreover, compared with tax limits, debt and spend-
ing limits would be more effective in constraining the budget-maximizing governments.

Further, sufficient revenues are expected to be raised to close the funding gap of pension and OPEB
funds without deferring additional costs to the future. Stringent forms of property tax limitation -
a combination of limits on property assessment value, property tax rate, and total revenue levy -
might push local governments to seek alternative avenues to reduce pension liabilities, including
locally imposed selective taxes (e.g. gasoline tax), pension and OPEB obligation bonds, and state
aids. These alternative financing options are certainly more distorting and less neutral and efficient
compared to property tax. In short, the ideal local fiscal constitutional rules should enhance effec-
tive inter-jurisdictional tax competition and restrain the local budget maximizing behavior without
infringing upon local autonomy. I contend that it is not necessarily the amount, but the coherency
and consistency of the constitutional rules that matter. Local fiscal sustainability thus entails the
following formal fiscal structure and rules:

• Fragmented and overlapping local governmental structure that allows a wide range of exit
options as well as the flexibility of fiscal integration.

• Local fiscal autonomy under a strict balanced-budget rule.

• Direct spending and debt limits to all types of local governments based on the state consti-
tutional requirements.

• Institutionalized local tax authority and stable tax structure.

• Small federal government and limited grants program to reduce negative agglomeration ex-
ternalities, to lesson individual fiscal disparities across states, and to alleviate the rural-urban
divide with regard to individual economic opportunity.

Fragmented and overlapping governmental structure is preferred as they offer individuals a wide
range of exit options and greatly reduce the cost of migration while increasing the cost of potential
local collusion. However, the benefit of having a large number of local governments should be
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weighed against their administrative and organizational costs. The governmental structure, there-
fore, should allow sufficient flexibility of fiscal integration depending on the publicness of the
goods.

Local governments should be able to set their own fiscal policies under the balanced-budget rule
to secure the alliance of the two sides of the fiscal account. The balanced-budget rule should cover
a broader range of budget items without limiting its scope only to the operating budget. Localities
should be able to access a wide range of tax instruments to engage in effective and healthy tax
competition and generate sufficient revenue to meet local demands. Tax limitations should be
discarded as they increase default risks of debt issues, and hinder local governments’ ability to
address their fiscal stress, including short-term economic cycles and long-term structural deficits.

Spending and debt limits should be imposed on all types of local governments to restrict the size
or scale of borrowing and to prevent potential excessive debt accumulation in the presence of tax
or political competition.

Local tax authority should be institutionalized, which means that they should be sustainable, pre-
dictable and self-enforcing in order to provide a stable environment for effective local decision
making. The local tax structure should also be relatively stable in order to reduce the political
costs induced by special interests lobbying to influence tax legislation.

Federal grants to local governments should be limited to discourage excessive spending. Since
stringent hard budget constraints might not be politically feasible in the short term, a more prag-
matic and incremental approach of moving towards an ideal form of competitive federalism is to
consolidate complicated categorical grants programs to block grants. Categorical grants are re-
quired to be used for specific and designated programs and to meet federal standards. With few
strings attached, block grants not only control overall federal budget, but also leave more autonomy
and flexibility for state and local governments over the use of those grants. Since wealthy urban
cores can afford to levy higher tax rates without losing their mobile tax base, a careful design of
federal block grants should serve to ease job or fiscally-induced excessive migration to wealthy
jurisdictions and lessen horizontal tax base disparities across geographic space. Figure 4.1 below
depicts the analytical framework pertaining local fiscal sustainability, which links theory, method,
and policy recommendations altogether.

4.6 Conclusion and Discussion

This paper integrates public choice considerations into the traditional analysis of local fiscal sus-
tainability, revealing how existing fiscal institutions contribute to the structural deficits problem at
the local level. Theoretically, I contend that the two contrasting visions of federalism are comple-
mentary rather than contradictory since public choice theory does not preclude the ideal normative
outcomes to be realized.

Two forms of institutional analysis are introduced, including pre-crisis and post-crisis institutions.
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Figure 4.1: Local Fiscal Sustainability Analytical Framework

Pre-crisis fiscal institutions require maximal constraints according to the public choice theory while
the theory of public finance and FPS concern post-crisis fiscal institutions, which demand minimal
constraints. The ideal mix of formal fiscal structure and rules should integrate both perspectives
and produce internally consistent results.

The implication of this theoretical proposition is that fiscal constitutional rules should be estab-
lished to prevent potential government budget-maximizing behavior via hidden debt institutions,
rent-seeking activities, and a large bureaucracy. Following my earlier example, public pension
systems as a hidden debt institution induce imprudent spending decisions, crowding out critical
investment for local k-12 education and infrastructure. This leads to more local reliance on state
grants, mostly pass-through federal funds, which comprised over half of all local spending on k-12
education in 2015 (Urban Institute, 2019).

The increasing federal intervention towards local affairs diminishes local autonomy, proliferates
the number of rent-seeking activities, and drives up administrative costs. As a result, federal re-
sources will be directed to their least efficient and valuable use. Even the most progressive income
taxes might end up being used for corporate welfare subsidies instead. Long Island, New York and
Arlington, Virginia, together offered $5 billion in local tax subsidies for luring Amazon’s second
headquarters and the 50,000 jobs it is expected to create (Hess, 2018).

It is evident that wealthy urban cores like these would have no trouble attracting businesses that
can also create jobs. A small portion of these tax subsidies, instead, can be used to address cities’
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homelessness problems without relying upon federal grants. Fairfax County, Virginia, the wealth-
iest county in the US, received over $13 million from homelessness assistance programs from the
Department of Housing and Urban Development (HUD) in 2017 and 2018 2

Thus, a better alternative, I argue, is to empower and enable the state and localities to be the
laboratory for policy innovation. Within a decentralized system that encourages self-governing,
localities tend to find innovative ways to address their own public pension and OPEB crises, given
their unique FPS. In some localities, voters might authorize an increase in the sales tax rate that
contributes to the pension and OPEB systems. Voters might reject this ballot measure in other
places. Under those circumstances, localities could cut spending by switching from defined-benefit
plans to defined-contribution plans, extending the retirement age, and/or moving to some flexible
system where the government only guarantees baseline benefits and only pays for the additions
when the funding level of the pension system permits.

The general fiscal constitutional rules should, therefore, include the balanced budget rule that ap-
plies to all budget items, stringent spending, and debt limits, but not tax limits. The rules should be
stringent, consistent, and coherent, and applied to all local governments, including special districts.
Spending limits on retirement benefits prevent legislatures from making promises that they can-
not keep. Debt limits keep governments from over-reliance on pension obligation bonds (POBs)
to reduce pension gaps. Compared with raising taxes, bond issuance would receive less public
resistance toward spending, yet increase government default risk.

To conclude, local fiscal sustainability requires a strong, yet limited local government. Fiscal struc-
ture should be designed to allow local innovation and promote healthy tax competition. State fiscal
rules should aim to reduce the high political costs embedded in the current system. Empowering
sub-national governments requires a small and limited federal government. Federal grants should
abandon any wasteful programs that could be initiated and financed at the state and local level.
The limited federal block grants should be designed to alleviate individual fiscal and economic
disparities across states.

2There are five homeless assistance programs awarded to Fairfax County in 2017 and 2018. I added the total
amount of grants. Data source: https://www.hudexchange.info/grantees/fairfax-county-va/
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PAN, F., F. ZHANG, S. ZHU, AND D. WÓJCIK (2017): “Developing by borrowing? Inter-jurisdictional competition,
land finance and local debt accumulation in China,” Urban Studies, 54(4), 897–916.

PEW CHARITABLE FUNDS (2017): “State public pension funds increase use of complex investments,” Discussion
paper.

PRIMO, D. M. (2007): Rules and restraint: Government spending and the design of institutions. University of Chicago
Press.

QIAN, Y., AND B. R. WEINGAST (1997): “Federalism as a commitment to perserving market incentives,” The
Journal of Economic Perspectives, 11(4), 83–92.

RAUH, J. D. (2017): “Hidden debt, hidden deficits,” Hoover Institution, April.

RODDEN, J. (2002): “The dilemma of fiscal federalism: Grants and fiscal performance around the world,” American
Journal of Political Science, pp. 670–687.

TIEBOUT, C. M. (1956): “A pure theory of local expenditures,” The journal of political economy, pp. 416–424.

TURBEVILLE, W. C. (2013): “The Detroit Bankruptcy,” Demos, 1.

URBAN INSTITUTE (2019): “State and Local Expenditures,” .

– 65 –



Third Paper

WEINGAST, B. R. (1995): “The economic role of political institutions: Market-preserving federalism and economic
development,” Journal of Law, Economics, & Organization, pp. 1–31.

(2009): “Second generation fiscal federalism: The implications of fiscal incentives,” Journal of Urban Eco-
nomics, 65(3), 279–293.

YUSUF, J.-E. W., J. FOWLES, C. GRIZZLE, AND G. LIU (2012): “State Fiscal Constraints on Local Government
Borrowing,” Handbook of Local Government Fiscal Health, p. 475.

ZHAO, B., AND D. COYNE (2013): “Walking a tightrope: Are US state and local governments on a fiscally sustainable
path?,” .

ZIMMERMAN, J. F. (1981): Measuring local discretionary authority. Advisory Commission on Intergovernmental
Relations.

ZIMMERMAN, J. F. (2001): “National-state relations: Cooperative federalism in the twentieth century,” Publius: The
Journal of Federalism, 31(2), 15–30.

– 66 –



Chapter 5

Conclusions

This research examines and compares the U.S. local government fiscal choices in the context of
the fiscal federalism framework. I explore the following question: What fiscal constitutional rules
should be established to preserve local autonomy while restraining potential adverse fiscal be-
havior, which may include excessive spending, large accumulations of unfunded liabilities, and
over-reliance on external grants? Local autonomy, on one hand, concerns post-crisis institutions,
which should be designed to maximize local adaptive capacity and minimize their institutional
constraints. As found in paper two, cities with few institutional constraints exhibit a higher speed
of adjustment in response to exogenous deficit shocks. On the other hand, the ability to circumvent
adverse fiscal behavior concerns pre-crisis institutions. Not only does market turmoil contribute to
the acceleration of the fiscal woe, but local policymakers also have the incentives to over-promise
employees’ retirement benefits via underfunded pension and retirement trust funds, accumulating
excessive hidden deficits. Thus, pre-crisis institutions should aim to minimize local adverse fiscal
behavior by imposing maximum institutional constraints.

One question is: how do we design an ideal fiscal institution that could not only limit local adverse
fiscal behavior pre-crisis, but also enhance local fiscal adaptability post-crisis? The third paper ar-
gues that the general fiscal constitutional rules should include the balanced budget rule that applies
to all budget items, stringent spending, and debt limits, but should exclude tax limits. Tax limits
are less effective in constraining the overall government budget than debt and spending limits and
are often redundant since local governments are constrained by interjurisdictional competition and
tax base mobility. Furthermore, there is no need for local governments to increase taxes during
an economic boom because a tax base increase would automatically raise revenue. Yet, the im-
pact of tax limits post-crisis could be detrimental, which significantly limits local governments’
abilities to bounce back on their own. Some argue that state-imposed rules and policies should be
adjusted according to specific economic circumstances. Rule instability is often attached with high
political costs, including special interest lobbying to alter the rule in their favor and breed admin-
istrative bureaucracy. Thus, an ideal constitutional set of rules should be stable and preserve local
self-governance. Intergovernmental transfers still plays a role in reducing tax base differentials.
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Conclusions

Limited federal grants should be directed to individuals residing in poor jurisdictions to improve
the size and quality of their tax base.

Theoretically, the research helps to expand the understanding of the Fiscal Policy Space (FPS)
framework. I found that public union density and tax authority do not produce the same fiscal
effect as predicted by the FPS theory. Paper two concluded that despite strong public union pres-
ence, cities always manage to cut spending in the short term. In the long term, judicial decisions
make spending decisions less predictable compared with legislative decisions. A broad range of
tax authority does not indicate stronger revenue-generating capacity and, therefore, tax diversifi-
cation might have little impact on local adaptive capacity. Empirically, this research contributes to
state institutional reform and assists localities to identify some fiscal tools available to solve their
pension problems.

Future research could be extended to the following areas. First, there is a need to revise and extend
the FPS framework. One can explore the impact of property tax relief, such as homestead deduction
and property tax credits on local fiscal capacity. It is still unclear when and why local governments
choose to diversify their revenues, which could be the result of new spending initiatives or changing
grants policy. Second, one can identify some simple and effective allocation formula for tax-base
equalization grants. Efforts should be made to alleviate resource concentration, congestion and
excessive migration in wealthy coastal regions. Third, the question of how to set up constitutional
rules that are self-enforcing are worth investigating. Given substantial rent-seeking opportunities,
one can examine the conditions that can serve as prerequisites for local governments to adhere to
self-governance principles.
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