Piling On:
The Fiscal Effects of
Jurisdictional
Overlap

Abstract: This paper discusses the common-pool problems that arise when multiple
territorially overlapping governments share the authority to provide services and levy
taxes in a common geographic area. Contrary to a traditional Tiebout model in which
increasing the number of local governments increases competition and improves
efficiency, when jurisdictions overlap, increasing the number of governments generates
externalities and a “tragedy of the fiscal commons” is likely to result. The model is
tested empirically with data from U.S. counties. The number of special purpose
governments in a county is taken as a measure of the degree of jurisdictional overlap. I
find a strong positive relationship between the number of special districts and the size of
the local public sector (whether measured in revenues or expenditures), after controlling
for other relevant variables. Substantively, the “overlap effect” is on the order of 5 to 10
percent of the total budget. I explore, and reject, several alternative explanations for
these findings, including the endogeneity of special district creation. The fiscal commons
approach to the local public sector is particularly timely as special districts have become
the most numerous and fastest-growing type of local government in the U.S. This
analysis suggests that vertical competition among governments is at least as important as
the horizontal competition emphasized by Tiebout and his followers.
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1. INTRODUCTION
Over the past fifty years, a new government has been created somewhere in the
United States about every 18 hours. From cities and counties to school districts and
transit authorities, the total number of governments in the U.S. reached nearly 90,000 in
1997, the most recent year for which information is available (Bureau of the Census,
1997). While the proliferation of local governments is nothing new (Burns, 1994), a
distinctive feature of recent governmental creation has been the shift away from reliance
on territorially exclusive jurisdictions (e.g., municipalities) to territorially overlapping
jurisdictions (e.g., special districts). Specifically, between 1952 and 1997, the number of
special purpose governments grew by 22,300 (181 percent), while the number of
municipalities grew by only 2,600 (15 percent). In the latter year, the 34,700 special
districts outnumbered municipalities by over 15,000 units.1 In a dramatic departure from
the conventional three-tiered vision of American federalism, the local public sector has
developed a vertical structure all its own, one in which it is not unusual to find more than
ten layers of government providing services and levying taxes.
The institutional transformation of local government has, for the most part,
outpaced scholarly thinking about local political economy. The dominant view of the
local public sector is still heavily influenced by Tiebout’s (1956) famous model
suggesting that competition among governments leads to market-like efficiency in the
provision of local public goods. Indeed it is difficult to imagine any area of political
science or economics in which one model – in fact, one article – has had as profound an
influence as the Tiebout model has had in the study of local political economy.2 Yet, the
Tiebout model, in both its original and derivative versions, is a theory of one level of
government operating in isolation. While such a simplification might have been tenable
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Throughout this study, I use the terms special district and special purpose government interchangeably.
According to the Census Bureau definition, “Special district governments are independent, special-purpose
governmental units (other than school district governments) that exist as separate entities with substantial
administrative and fiscal independence from general purpose local governments” (1997, p. vii). Most special
districts perform a single function, although some provide multiple related services. Essentially, any service
provided by a municipality can be, and somewhere currently is, provided by a special district government.
Some of the most common functions of special districts include fire protection, water and sewer, parks, and
libraries, although this list hardly begins to convey the variety of special district functions (see Foster, 1997).
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in the institutional climate of the time (1956), the emergence of jurisdictional overlap as a
central feature of contemporary local governance challenges any theory that ignores the
vertical dimension of intergovernmental competition. With multiple overlapping
jurisdictions increasingly sharing governance of today’s urban areas, the local tax base
takes on the character of a common-pool resource. Rather than the efficiency of the
market, the result is likely to be a “tragedy of the commons.”
My broader argument is that the vertical dimension of intergovernmental
competition is at least as important as the horizontal dimension emphasized by Tiebout
and his followers. To be clear, I am not arguing that horizontal competition, or “Tieboutcompetition,” is inconsequential. There can be little doubt that competition among
governments for mobile residents and capital is a powerful force in the local public sector
(e.g., Peterson, 1981). Rather, I contend that intergovernmental competition is far richer
and more complex than a myopic focus on horizontal competition would suggest. Better
understanding the interplay between vertical and horizontal competition among
governments is a central challenge facing the field of local political economy. Yet,
although a vast literature has developed focusing on the common-pool aspects of the tax
base with respect to legislatures and special interests,3 the potential common-pool
implications of territorial overlap have been largely overlooked.4 This paper contributes
to filling the gap by exploring the fiscal implications of jurisdictional overlap in the case
of U.S. local governments.
The paper proceeds as follows. Section 2 reviews the classic and contemporary
versions of the Tiebout model, and illustrates how allowing for jurisdictional overlap
changes expectations about local government fiscal behavior. Section 3 develops
specific, empirically testable hypotheses from the fiscal common-pool theory, and
Section 4 tests these hypotheses using data for U.S. counties. Alternative explanations
for the main findings are explored in Section 5, while Section 6 concludes.
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For a recent survey, see Persson and Tebellini (2000, chap. 7). In addition, a large European literature with a
focus on the tax base as a common-pool has recently developed; see the contributions to Poterba and von
Hagen (1999).
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2. THEORETICAL OVERVIEW

2.1

The Shadow of Tiebout

Like much of the local political economy literature, my stepping-off point is
Tiebout’s (1956) classic, “A Pure Theory of Local Government Expenditures.” In this
brief article, Tiebout argues that interjurisdictional competition in the context of
residential mobility is analogous to competition among firms in a private market. With a
large number of jurisdictions, perfect substitutes are available for the tax-service package
of any local government. Residents, who move costlessly among jurisdictions, choose
the bundle of taxes and services that maximizes their utility. Thus, governments become
price-takers, producing at minimum average cost relative to population. Because the tax
base is infinitely elastic, there is no room for pork or other inefficiency on the part of the
local government. Even steadfast critics of governmental excess, such as Brennan and
Buchanan (1981), have suggested Tiebout competition as a potential substitute for direct
constitutional or statutory constraints on government.
As many analysts have pointed out, however, relaxing some of the extreme
assumptions of the Tiebout model reveals greater room for government discretion. To
the point, the original Tiebout model assumes that citizens have exogenously endowed
income, and that governments raise revenue solely through a tax on that income. In
practice, however, property taxes are the primary source of own-source revenues for local
government (more on this below), while a relatively small share of revenue comes from
income taxes. Epple and Zelenitz (1981) were among the first to recognize the
implications of property taxation in a Tiebout setting. Their model is based on the
recognition that, while residents are mobile, land is not. That is, land cannot be relocated
in response to the jurisdiction’s tax-service package. Because jurisdictions compete for
residents but not for land, taxes on land are not competed away. Thus, governments have
discretion in choosing their tax and service packages, or, as Epple and Zelenitz (1981,
p.1211) write, “the ‘market’ for local public goods does not force the government to act
as a ‘tax rate taker.’” However, because taxes are capitalized into land prices, local
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governments trade off higher tax rates against a diminishing tax base. In other words,
Tiebout competition is an important constraint on local government behavior, but it does
not determine the outcome. As Epple and Zelenitz (1981) conclude, “Tiebout needs
politics” to fully explain the provision of local public services.

2.2

Jurisdictional Overlap

The Tiebout model and its progeny assume (implicitly) that each local government
is the exclusive supplier of government services within its territorial jurisdiction. However,
whereas special districts composed a minority of governmental units when Tiebout penned
his seminal article, today they are the most numerous and fastest growing form of
government. For the present discussion, the most important distinguishing feature of
special purpose governments is that they overlap spatially, both with one another and with
municipalities. Figure 1 provides an illustration of the concept of jurisdictional overlap.
Imagine that the Circleville metropolitan area has two layers of government: special
districts providing a single service, say schooling, and municipalities providing all other
government services. Panels A, B and C of Figure 1 illustrate different possible
arrangements in which four municipalities and four special districts might overlap
territorially. From the consumer-voter’s perspective, the locational choice is a choice
among composite bundles of services provided by a combination of the overlapping
municipality and special district. That is, the choice of any location carries with it the
imposed choice of a particular set of special district and municipal services. From this it
follows that the number tax-service bundles available to consumers is generally not equal
to the number of governments.
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Figure 1: Illustration of Jurisdictional Overlap

Observe that many of these governments do not compete in the sense imagined by
Tiebout and his followers. In Panel A, for example, governments 1 and A cannot be seen
as competitors for mobile resources. From the consumers’ perspective, 1-A is the
relevant bundle, regardless of the fact that it is provided by two governments. The choice
of 1 necessarily implies the choice of A, and vice versa. However, as a territorial unit,
composite 1-A can be seen as a competitor with composites 2-B, 3-C and 4-D for mobile
resources. To fix terms, call the competition between 1-A and 2-B horizontal
competition, or Tiebout competition, and call the competition between 1 and A for their
shared tax resources vertical competition. As the patterns of overlap become more
complex, as in panel C, the relevant units of horizontal competition become more
difficult to distinguish; e.g., municipality 1 shares some territory with each of the four
special districts. Moreover, the typical metropolitan area has far more than two layers of
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overlapping governments (more on this below), so that the actual patterns of
jurisdictional overlap are far more complex than those represented in Figure 1.
The fiscal effects of horizontal competition among local governments have been
explored by Tiebout and his followers.5 Elsewhere, I have developed a formal model
integrating horizontal and vertical competition (Berry 2002), extending the well-known
model of Epple and Zelenitz (1981) to include multiple overlapping governments. I show
that, due to fiscal externalities, tax rates are higher when governments overlap than when
a unitary government provides an identical bundle of services. The result is robust to a
wide range of assumptions about the governments’ objective functions. Because my
primary aim in the present paper is to provide empirical evidence of the overlap effect, I
refer the interested reader to Berry (2002) for a fuller treatment of the formal result.
However, the basic intuition of the common-pool model can be illustrated
diagrammatically here.
Focus attention on the northwest quadrant of Circleville in Panel A of Figure 1.
Two independent governments, 1 and A, are empowered to levy a tax on property in the
territory. Let the revenue and tax rate of government A be denoted rA and t A,
respectively. Let r1 = R − rA denote the revenue of government 1, and R denote total
revenue raised by the two governments. Similarly, let t1 = T − t A denote the tax rate of
government 1, and T denote the total tax rate. Both governments draw revenue from the
common tax base, B, so that R = TB , r1 = t1 B , and rA = t A B . Due to the distortionary
effects of taxation, the tax base declines as the tax rate increases: dB dt1 < 0 and
dB dt A < 0 . The decline in the tax base can be thought of as residents moving out of 1-A
as the tax rate increases, or as a decline in property values in 1-A relative to other
quadrants of the Circleville.
Figure 2 illustrates the case of in which jurisdiction A is considering a tax rate
increase. As shown in the diagram and defined above, the initial tax rate, T, is the sum of
the tax rates charged by the two overlapping governments. Assume that jurisdiction A
wants to increase revenue and therefore is considering a tax rate increase. When
considering a tax hike, ∆t A , that would raise the total tax rate to T ′ , government A will
5
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consider the tradeoff between area 1 and area 3a. That is, government A internalizes the
entire gain from the higher tax rate (area 1), but only internalizes a fraction of the lost
revenue due to the decline in the tax base (area 3a). The remaining area, 3b, represents
the externality to government 1 of lost revenue due to the decline of the tax base. A
unitary government in the same situation, however, would consider the tradeoff between
area 1 and areas (3a + 3b). That is, when area 1 is larger than area 3a, but smaller than
area (3a + 3b), government A will raise its tax rate, whereas a unitary government would
not; that is, when t A ∆B < B∆t A < T∆B . The result is that tax rates are higher with two
overlapping governments than under a unitary government. This is a form of the tragedy
of the commons.
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Figure 2: Diagram of the Basic Common-pool Problem

The basic intuition underlying this formulation is strikingly similar to the
“double-marginalization” problem, well known in the theory of industrial organization
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(Spengler, 1950; Tirole, 1988, chap. 4). In the typical setup, there is an upstream firm,
called a manufacturer, and a downstream firm, a retailer. The total quantity of goods
sold depends on, and is declining in, the retail price. If the retailer gets to set the retail
price, she will raise her price whenever the increase in her own revenue due to the higher
price outweighs the loss due selling fewer units. When considering this price hike,
however, the retailer will not take into account the manufacturer’s profit, which also
declines when fewer units are sold. The manufacturer’s loss may outweigh the retailer’s
gain, resulting in a net drop in total profit. The manufacturer faces a similar incentive in
setting the price that he charges to the retailer. For this reason, the price will be higher
when pricing is made independently by the upstream and downstream firms than if the
two were integrated, because of two consecutive mark-ups, or double-marginalization.
This is another version of a tragedy of the commons. This dynamic could easily be
illustrated with a diagram analogous to Figure 2. Thus, the overlapping governments
problem is a special case of this more general and well-known problem of doublemarginalization.
The focus on the common-pool problems of overlapping jurisdictions also has
several analogues in the political economy literature. Most obviously, the congressional
“gains from trade” literature associated with Weingast, Shepsle, and Johnsen (1981)
models a geographically districted legislature, in which individual representatives fully
value the benefits of projects for their district, but internalize only a fraction of the costs,
which are financed from a common-pool of national tax revenue. This basic framework
has been extended in a variety of interesting directions, and recently there has been an
explosion of interest in the influence of political institutions on public finance within a
common-pool framework. While recent papers vary in the specific institutional features
considered, a shared theme in this literature is that budget institutions that allow more
decision markers access to the tax base produce larger budgets and deficits.6 To date,
however, the study of fiscal policy from a “new institutionalist” perspective has not
filtered down to the study of local government.
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The contributions to Poterba and von Hagen (1999) provide a good representation of the current state of
research in this area. In the same volume, Alesina and Perotti (1999) provide a useful literature review.
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3. EMPIRICAL STRATEGY

Empirical examination of jurisdictional overlap is, unfortunately, not
straightforward with existing data. Ideally, we would want a comprehensive data set of
the boundaries of all governmental entities in some set of geographic units, say counties
or MSAs. In addition, we would want data on tax rates charged by each government and
the ability to compute the sum of tax rates for each distinct overlapping combination of
governments. Unfortunately, such data are not available. The most significant data
limitation is the absence of any comprehensive national data set on the boundaries of
special districts. Whereas state, county and city boundaries, not to mention zip code and
census tract boundaries, are standard features of Geographic Information Systems (GIS),
I am aware of no available comprehensive set of boundary files for special districts. 7
Furthermore, the major data set on the organization and finances of special districts, the
Census of Governments, does not provide data on the population or total land area served
by individual districts.
How then, do we measure the spatial overlap of governments, the crucial element
of the model? I propose using an easily available dataset to estimate, albeit imperfectly,
jurisdictional overlap. Specifically, through the Census of Governments, we have
complete national data on the number of special districts operating in each U.S. county. I
suggest taking the number of special districts in a county as a proxy for the degree of
jurisdictional overlap. While it is not necessary that a county with more special districts
has more local bundles, it is clear from the discussion above that the number of possible
bundles is a direct function of the number of special districts. This feature was observed
by Bollens in his early study of special districts:
Compared with other governments, special districts often have highly
unusual area characteristics…. Special districts can nearly always occupy
any part of the area of all other kinds of special districts. Furthermore, the
7

This is not to suggest that the boundaries of special districts are unknown. Clearly, individual states and/or
counties have access to such boundary data. They simply have not been assembled as a national database, to
my knowledge.
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area of a special district can in many instances cover a segment of or all the
territory of other governments that are not special districts. Territorially,
therefore, most kinds of special districts do not have to be mutually
exclusive of one another or of other governments. The result is that many
types of special districts pile upon one another and other governments in the
same area.
In contrast, no city may be situated on any portion of the territory of
another city…. The more general area flexibility of special districts in
relation to other types of districts and other classes of governments largely
accounts for the overlapping of governments in the United States (1957, 25,
italics added).
All else equal, then, a larger number of special purpose governments in a given
area should indicate more overlap. Because common-pool theory suggests that
increasing the number of actors with access to the common-pool worsens the
overexploitation problem, we thus expect resource extraction – defined below – to be
greater in counties with a larger number of special districts.
The expected effects of municipalities, on the other hand, are ambiguous. At first
blush, municipal governments represent just another actor drawing revenue from the
common-pool tax base. However, two attributes of municipalities suggest that their
presence may actually mitigate the common-pool problem. First, municipalities are
legally prohibited from overlapping one another spatially, as just noted. Also, because
municipalities provide a variety of services, their presence allows for a given bundle of
services to be provided by fewer governmental units than would be required if relying
only on single-purpose special districts. Thus, we expect the degree of overlap to be less
the more a county relies on municipalities rather than special districts. At the extreme,
for example, an area with only municipalities would have no jurisdictional overlap.8
Thus, with only municipalities, there would be horizontal competition among
governments, but no vertical competition.
The second feature of municipalities that may mitigate the common-pool problem
relates to Figure 2. To the extent that a city levies a large share of the tax base relative to
any single special district, the city will be more responsive to the elasticity of the tax
base. As any single government’s tax share approaches 1, that government internalizes a
8

In some cases, counties continue to provide services, and levy taxes, in incorporated areas, so there would be
overlap between the county and the municipality.
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larger share of the effects of its tax-service package on the tax base, as shown previously.
Thus, municipalities would not raise taxes in many cases where a special district, with a
smaller share of the initial tax base, would. At the extreme, where there is only one
government levying taxes, there will be no externalities, and hence no common-pool
problem.
When evaluating the expected effect of adding an additional municipality to an
area, we must then consider two distinct effects. First, the usual effect of increasing the
number of extractors in a common-pool situation; call this the vertical or common-pool
effect. Second, we must consider the two mitigating horizontal, or Tiebout, effects
described above, which may reduce common-pool exploitation. When the Tiebout
effects outweigh the common-pool effects, we expect overall taxation to be lower as the
number of municipalities increases. When the common-pool effect dominates, we expect
a positive effect on taxation, but less than would accompany an equivalent increase in the
number of special districts.
In addition to tallying the number of the two types of governments, we can also
examine the proportion of special districts relative to municipalities in a county.
Specifically, for any given number of governments, the county with more special districts
relative to municipalities will have greater potential for overlap. Thus, we expect a
positive relationship between special districts as a fraction of all local governments and
public sector size. The final hypothesis is, of course, a variation on the first two, but is
independent of the number of governments, and provides cross-validation.9 It will be
tested separately.

4. ANALYSIS
4.1 Data and Sources
Following the discussion above, I constructed three variables to measure the
common-pool characteristics of counties. First, I count the total number of independent

9

In addition, if we expect a correlation between the number of municipalities and special districts in a county,
then including both variables on the right hand side will be subject to multicolinearity. Measuring overlap as
the proportion of special districts obviates this mu lticolinearity problem.
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special districts in each county, including school districts. Next, I count the number of
municipalities.10 From these two variables, I compute the fraction of governments that
are special districts. Thus I generally run two versions of the model, one using the two
counts variables, and a second using the proportions variable.11
For the objectives of this analysis, it is crucial that we count only independent
governments, in that each may autonomously set its tax-services package. Fortunately,
the Census Bureau applies a test of autonomy in determining which entities are counted
as independent governments, as opposed to merely being dependent agencies of another
government. Their summary definition of an independent government is “an organized
entity which, in addition to having governmental character, has sufficient discretion in the
management of its own affairs to distinguish it as a separate unit from the administrative
structure of any other governmental unit” (Bureau of the Census, 1992, p. ix). In other
words, to be counted as an independent government, an entity must meet the three criteria
of existence as an organized entity, governmental character, and substantial autonomy.
Entities meeting the first two criteria but lacking autonomy are classified as dependent
agencies and not counted separately in Census of Government statistics (i.e., their
activities are attributed to the parent government).
Because independence is such an important criterion here, it is worth elaborating
on how the Census Bureau determines whether a governmental entity passes the test. As
to substantial autonomy, the Bureau (1992, p. x) states that:
This requirement is met where…an entity has considerable fiscal and
administrative independence. Fiscal independence generally derives from
the power of an entity to determine its budget without review and detailed
modification by other local officials or governments, to determine taxes to
10

Town (also called township) governments present a special case. First, town governments exist in only 20
states of the Northeast and Midwest. Second, in some of these states towns have the character of
municipalities, while in others they operate more like special districts. Specifically, towns may overlap the
territory of municipalities in 11 states (Connecticut, Illinois, Kansas, Michigan, Minnesota, Missouri,
Nebraska, New York, Ohio, and Vermont). In the 9 remaining states, towns are territorially exclusive from
municipalities, with no overlapping between the two kinds of units (Maine, Massachusetts, New Hampshire,
New Jersey, North Dakota, Pennsylvania, Rhode Island, South Dakota, and Wisconsin). Thus, in the 11
overlap states I count towns as special district governments. In the 9 territorially exclusive states, I count
towns as municipalities. For details, see Bureau of the Census (1992).
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logarithms. Because some of the values are zero, I add one before making the transformation.
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be levied for its support, to fix and collect charges for its services, or to
issue debt without review by another local government.
In addition to fiscal independence, administrative independence requires that the
government has a popularly elected governing body, or, if appointed, not appointed by a
single government and performs functions that are “essentially different from those of,
and are not subject to specification by, its creating government(s)” (Census Bureau, 1992,
x). Furthermore, the Bureau (1992, x) specifies seven additional criteria (not detailed
here) to assure that an entity is not indirectly controlled by another government – e.g.,
through control of the governing board – in which case it would be classified as a
dependent agency rather than a government.
Because Census of Government statistics report data only for independent
governments, they are well suited for the purposes of the present study, and should satisfy
the assumption in the model that each government is able to independently set its tax rate.
Throughout the analysis that follows, I rely for my tabulations of special districts and
municipalities on the criteria set forth above. Thus when I refer to governments, special
districts, and municipalities in the pages that follow, I mean independent governments as
classified in the Census of Governments.
Having specified the primary independent variables of interest, my two dependent
variables are property taxes per capita and total own-source revenues per capita.12 Both
represent the sum over all (general and special purpose) governments in a county, divided
by the county’s population. Own-source revenue includes all sources of local
government revenue except revenue from other governments. In 1992, property tax
revenue constituted 49 percent of total own-source revenue for local governments. In the
same year, own-source revenue accounted for 58 percent of total general revenue for
local governments; the rest came from intergovernmental aid from the state and federal
governments.13
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Similar results are obtained if I use property tax revenue as a percentage of owner-occupied housing values,
or own-source revenue as a percentage of aggregate personal income. Complete results available on request.
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While I do control for intergovernmental aid in the regressions that follow, I do not examine
intergovernmental aid as a dependent variable because my theory offers no hypotheses about the
relationship between intergovernmental aid and jurisdictional overlap.
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Throughout, I use a deliberately short list of control variables with a strong
foundation in the literature. The first control is income per capita, a standard predictor of
government size, which has proved significant in many previous studies. Following
Wagner’s “Law,” the expectation is that demand for government services increases with
income (Oates, 1985; Wagner, 1958). In addition, theoretical and econometric work
suggests that intergovernmental grants provide a significant stimulus to expenditures by
the recipient, the so-called “flypaper effect” (e.g., Bailey and Connolly, 1998), and I
include intergovernmental revenue per capita to capture its potential effects on local
revenue-raising.
Next, I control for the age composition of the population, which has been
suggested to be an important determinant of demand for local services (Cutler et al.,
1993). I include the proportion of families with children to control for demand for
education, a large component of local spending. I also include the fraction of the
population over 65. It is often argued that the older population is likely to want less
spending on education. On the other hand, there may be additional costs associated with
serving an elderly population.
I also include variables measuring the racial and income heterogeneity of the
population. Alesina et al. (1999) show that population heterogeneity leads to increased
pressure for group-specific spending programs, but fewer nonexcludable public goods.
While their theoretical model is ambiguous as to the implications of ethnic polarization
on total government spending, their empirical results generally show a positive
association between ethnic heterogeneity and total expenditures and taxes. Following
Alesina et al. (1999), I measure ethnic fragmentation as the probability that two randomly
drawn people from a county belong to different ethnic groups.14 Income heterogeneity is
measured as the ratio of the mean household income to the median household income in a
14

Specifically, ethnic fragmentation is computed as follows:

Ethnic = 1 − ∑ ( Race i ) 2
i

where Racei denotes the share of population identified as of race i and i = {White, Black, Hispanic, Asian and
Pacific Islander, American Indian}. Note that Hispanic is identified as an “origin” rather than a race in the
Census, so I count only non-Hispanic Whites, Blacks, Asian and Pacific Islanders, and American Indians for
those categories. This same measure has been used in numerous prior studies; see the references in Alesina et
al. (1999). For a theoretical interpretation of this index, see Vigdor (2001).
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county. The hypothesis is that increasing inequality causes greater demand for
redistribution, hence greater expenditures and, by implication, more revenue raised
(Meltzer and Richard, 1981, 1983). Finally, to control for potential institutional and
cultural variation, I include state fixed effects in all the models, except as noted below.
My data on government finances, number of governments, and population are
from the 1992 Census of Governments. The other control variables are from the 1990
Census of Population. Because I am focused on urban areas, I excluded sparsely
populated counties. For example, in 1992, 30 counties had fewer than 1000 residents,
while the least populous county had only 52! For such counties, it is unrealistic to
assume that residents are mobile among multiple jurisdictions. Following Alesina et al.
(1999), I chose a population cutoff of 25,000, leaving a total of 1,386 observations.15
Summary statistics for the variables are shown in Table 1.

[Table 1 about here.]

4.2 Results
Table 2 shows the results of four regressions. Each of the two dependent
variables is regressed against both the counts [(1) and (3)] and the proportions [(2) and
(4)] measure of jurisdictional overlap. The results support the expectations from the
model outlined above. In equations (1) and (3), the coefficients on the number of
municipalities and number of special districts variables are highly significant and in the
expected direction. In practical terms, the point estimates indicate that increasing the
number of special districts from the 25th to the 75th percentile of the distribution is
associated with an increase in property taxes of about $51 per capita. With average
county property taxes of $455,16 this represents approximately an 11 percent increase.17
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I also excluded Virginia and Hawaii as outliers. Only Virginia has independent cities listed in the county
file, which confuses reporting. Hawaii is the only state with an entirely state-run school system. In addition,
New York City is an anomaly because of difficulty assigning finances among the four counties in the city [for
details, see Alesina et al (1999)]; thus New York county is excluded. With this selection, my sample is the
same 1,386 observations studied by Alesina et al. (1999).
16

Again, I am referring here to sum of property taxes levied by all local governments in the county.
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The information necessary to make these computations is given in the table of summary statistics.
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Analogously, an increase in the number of municipalities from the 25th to the 75th
percentile is associated with a $16 decrease in property taxes, or about 3.5 percent for the
average county. The corresponding figures for total own-source revenue effects are -$68
(-6.5%) for an increase in municipalities, and +$104 (10%) for an increase in special
districts, all else being equal.
Equations (2) and (4) estimate the specification using the percentage of
governments that are special districts as the independent variable of interest, rather than
the number of governments. Again, the coefficients are highly significant and in the
direction expected. The size of the effects are comparable to those from equations (1)
and (3). An increase in the percentage of special districts from the 25th to the 75th
percentile corresponds to an increase of about $32 (7%) in property taxes, and $115
(11%) in total own-source revenue per capita, ceteris paribus. Together, the results
shown in Table 2 provide strong support for the hypotheses that having more
municipalities serving an area reduces taxes, while more special districts drive up taxes.
The results also show that, while the effects are not trivial, jurisdictional overlap is not
the primary determinant of fiscal behavior. A substantial swing in the number of
municipalities or special districts may affect the size of the local fisc by roughly 5 to 10
percent.
The other variables in the model are generally statistically significant and in the
direction expected. One exception is the percentage of families with children, which has
no significant effect in any of the models, a finding consistent with several previous
studies.18 The other age variable, fraction of population over 65, is significant and has a
positive, though substantively small, effect on property taxes, and is only marginally
significant in the total own-source revenue equations. Prior studies have also shown
inconsistent effects for this age variable (Cutler et al., 1992).
Of the two variables measuring heterogeneity of the population, ethnic
fractionalization has the positive effect expected based on previous work by Alesina et al.
(1999), and is highly significant in all of the equations. The ratio of mean to median
income, however, is significant only in the total revenue regressions. That is, the

18

See Cutler et al. (1992) for a discussion.
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distribution of income influences own-source revenues, but not through changes in
property taxation. This pattern suggests that more income heterogeneous areas must raise
the additional revenue through other sources of taxation, or through instruments such as
user charges. The differential effect of some variables on property taxes and overall
revenue is a topic to which we will return below.
Intergovernmental revenue is another variable that is significant in the total
revenue equations but not the property tax equations. Specifically, an increase of a dollar
per capita in intergovernmental aid is associated with an increase of roughly 20 cents in
revenue raised from local sources. This may indicate that higher-level governments give
greater rewards to local governments that show more effort in raising funds from their
own sources. Or, it may indicate that local governments raise additional revenue in
response to increased aid from the state or federal governments, as in a matching grant.
In either case, the increased revenue appears to be drawn from sources other than the
property tax.

[Table 2 about here.]

5. CONFRONTING ALTERNATIVE EXPLANATIONS

The results from Table 2 provide support for the fiscal common-pool theory
outlined above: an increase in the number or proportion of special districts inflates local
revenues, while growth in the number or proportion of municipalities reduces the size of
the local fisc. While encouraging, it is important to note that these results are also
consistent with other theories of the local public sector. Three other explanations, in
particular, may account for the observed effects of municipalities and special districts on
local fiscal behavior. The first, and most obvious, would be that counties with more
special districts provide a greater range of public services, which accounts for higher
spending. The second explanation (Nelson, 1987; Zax, 1989) suggests that economies of
scale explain why special districts generally spend more than general-purpose
governments. That is, as special districts typically serve a smaller area than
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municipalities, the argument goes, they are less able to take advantage of economies of
scale in production or provision, thus facing higher costs overall. The third explanation is
that spending is higher where there are more special districts because the creation of
special districts is endogenous to the size of the local public budget. There are, in fact,
several plausible arguments for the endogeneity of special district creation.
In this section, I examine each of these alternative hypotheses in turn. I
emphasize at the outset, however, that these theories do not contradict the fiscal commonpool approach set forth in this paper, nor are the alternative theories inconsistent with
each other. In other words, all the explanations may simultaneously be accurate, each
describing an important aspect of local fiscal patterns. Thus, the important objective in
this section is not to refute the alternative theories, but to demonstrate that the effects of
overlapping jurisdictions described by the common-pool theory obtain even after
controlling for the effects of services provided, scale economies, and endogeneity.

5.1 Variety of Services

The first explanation for higher spending where there are more special districts is
the most straightforward: perhaps counties with more special districts simply provide a
broader array of government services. Higher spending is not evidence of a fiscal
common-pool problem, but merely that counties with more districts offer more types of
services, which requires raising more revenue. To test this hypothesis, we must turn to
data on expenditures. Specifically, the Census of Governments provides detailed data on
local government spending by function. To test whether counties with more special
districts provide a broader range of services, I first identify a set of “common functions”
provided in nearly all counties.19 Then I test whether there is any relationship between
the number of special districts and both the dollar amount and proportion of spending
devoted to common vs. non-common functions. If the alternative explanation is correct,
we should expect to find a positive relationship between the number of special districts
and spending on non-common functions, but little or no effect on common functions.
19

The “common functions” approach is widely used in local public finance to facilitate comparisons among
cities, and has a long history dating back at least to Brazer (1959).
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Table 3 summarizes direct expenditures by the 27 service categories and 10
subcategories tracked by the Census of Governments. I define those services provided in
at least 90 percent of the counties as common functions, which include 19 of the 27 major
categories and 3 of the 10 subcategories of services.20 Together, these common functions
account for 87 percent of total spending by local governments.

[Table 3 about here.]

Table 4 shows the results of three regressions. In the first, the dependent variable
is total direct general expenditures per capita. In the second, I look only at direct
expenditures on common functions. Finally, the third regression uses the proportion of
expenditures devoted to common functions as the dependent variable.21 As expected,
there is a positive and highly significant coefficient for the number of special districts in
the first equation, which is consistent with the findings from the revenue equations shown
in Table 2.22 Specifically, an increase from the 25th to the 75th percentile of the number
of special districts is associated with an increase of about $125 in total spending, or about
7% of the $1730 average for total direct expenditures. Looking only at common function
expenditures (2) shows an increase of about $93 (6%). Comparing these two models
shows that about three-quarters ($62/$83 = 75%) of the effect of special districts on
spending comes through increased spending on common functions. Corresponding
figures for an increase in the number of municipalities are a decline of $67 (4%) for total
spending and $35 (2%) for common function spending. Equation (3) shows that while
there is a statistically significant negative relationship between the number of special
districts and the proportion of spending on common functions, the point estimate is
20

Again, my measure of spending by county is the sum of spending by all governments within the county, not
just the county government itself. So these numbers show the proportion of counties in which the service is
provided by at least one local government.
21

Because the dependent variable is a proportion, I use the logit or “log odds” transformation given by
y′ = log[ y /(1 − y)] .

22

In this table and several of the tables that follow, I report only the specifications using the numbers of
special districts and municipalities, in order to conserve space. However, qualitatively similar results were
obtained in all cases when I used the proportion of special districts rather than the number. Complete results
are available on request.
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substantively small: an increase from the 25th to the 75th percentile in the number of
special districts is associated with only a 2 percent increase in spending devoted to noncommon functions.
In summary, while we do find support for the hypothesis that more special
districts are associated with a broader array of functions provided (column 3), this effect
cannot account for the increase in spending associated with special districts. Rather,
three-quarters of the inflationary special district effect is attributable to common-function
spending. Thus, we can reject the idea that the positive special district effect on spending
is attributable primarily to more diversity in service provision.23

[Table 4 about here.]

5.2 Economies of Scale
The next alternative explanation for the positive special district effect on
government size is that special districts, being in general smaller than municipalities,
spend more because they cannot fully take advantage of economies of scale in the
production of their services. This is an explanation suggested by, for example, Nelson
(1987) and Zax (1989). Before turning to the empirical analysis, it is worth noting that
this explanation is tenuous even in theory. Economies of scale would only mean that
special districts face higher production costs. There is no necessary reason that special
districts will spend more merely because their costs are higher; they could just as easily
spend less. The decision of how much to produce is separate from the cost function.
Thus, economies of scale would be at best a partial explanation of higher spending by
special districts.24 Nevertheless, as this explanation has been suggested previously in the
literature, it merits consideration here.
To test the scale economy hypothesis, I introduce the log of county population
into the equations from Table 2. With the dependent variables expressed in dollars per
capita, we would expect to see a negative coefficient attached to the log of population
23

For further evidence supporting this conclusion, see Foster (1997, esp. chapters 6 and 7).
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Thanks to Jeff Milyo for pointing this out to me.
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variable if economies of scale obtain in the provision of local public services. Of course,
it is possible that the scale economies are not monotonic. That is, perhaps economies of
scale dominate up to some point, after which increasing population leads to congestion or
negative externalities, creating diseconomies that drive costs back up. To control for this
possibility, I square the log of population variable and add it to the models, as shown in
equations (1) and (4) of Table 5. In addition, to control for the possibility that potential
economies of scale obtain not in population served but in land area or in population
density, I run the model with these two variables, and their accompanying quadratics, in
equations (2 and 5) and (3 and 6).
None of the additional scale (dis)economy variables are significant in any of the
total own-source revenue equations (although the quadratic of population density is
marginally significant). Interestingly, however, all of the scale variables are significant
in the property taxation models. That is, scale effects in taxation are evident, regardless
of whether they are measured in terms of population, land area or density. That all the
quadratic terms are significant indicates that the effects of scale are non-monotonic. In
equation (1), for example, the implied turning point in the population quadratic is where
the log of population is about 12.3, or roughly 220,000 residents. Up to this point,
taxation declines with population; beyond this point, increasing population is associated
with higher taxes.25 Putting aside the interesting question of why scale effects obtain for
property taxes but not for total revenue—a question for which I have no ready answer—
the important point in the present context is that controlling for these effects does nothing
to diminish the influence of the number or percentage of municipalities and special
districts.26 The coefficients and t-statistics attached to these variables are essentially
unchanged from Table 2.

25

The implied turning points in the quadratics for land area and population density are 1,200 sq. miles and
270 persons per sq. mile, respectively.
26

Indeed, the finding of a U-shaped curve for scale effects may pose problems for the argument that special
districts raise more revenue because they are too small to take advantage of scale economies. If, in fact,
special districts are smaller than municipalities, then they are more likely than municipalities to be on the
downward-sloping side of the curve, meaning that they should spend less than municipalities.
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In summary, while there is some evidence that scale economies have an effect on
local property taxation, they do not explain the differential fiscal effects of municipalities
and special districts.

[Table 5 about here.]

5.3 Endogeneity

Another alternative explanation for the positive relationship between the number
of special districts and public sector size would be that the creation of special districts is,
in fact, endogenous. In other words, the number of special districts is, at least in part, a
function of the size of the local public sector budget. In order to better understand how
the creation of special districts could be endogenous to the size of the local public sector,
it will be useful to briefly review some of the institutional details of the origins, legal
basis, and functional imperatives of special district governments. Although a thorough
discussion of the evolution of special districts is well beyond the scope of this paper, a
few basic facts will provide the necessary institutional context for a discussion of
endogeneity.27
The legal basis for the creation of a special district is found in state enabling
legislation. In most states, at least a few districts have been formed by special legislation,
one-off statutes that establish but a single government. Most special districts, however,
have been formed pursuant to general enabling legislation, which specifies a broad
framework for creating districts, as well as the functions they may perform, their
revenue- and debt-raising authority, and form of governance. There are two common
ways that districts can be created under general enabling statutes. First, one or more
general-purpose governments may create a special district by resolution. Second, a
citizen or group of citizens may initiate special districts by petition, subject to the
provisions of the enabling legislation.

27

The following discussion draws heavily on Foster (1997, chap. 1), as well as Bollens (1957) and Burns
(1994).
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Although special district governments have existed in the United States since at
least the early 1800s, more than three-quarters of all special districts currently in
existence were created after World War II. Without going into historical detail, four
basic motivations have been identified for the creation of special districts in the post-War
period. First, citizens have created special districts to provide basic government services
in unincorporated areas, often on the urban fringe. A common example in this category
is the creation of districts by real estate developers, who rely on districts’ debt-issuing
capacity to raise capital for infrastructure improvements in new suburban subdivisions
(Porter et al., 1992). Second, regional special districts are often created to provide or
coordinate services that cross the boundaries of multiple general-purpose governments,
such as the Port Authority of New York and New Jersey. Districts in this category are
typically created by the state legislature or by joint resolution of two or more generalpurpose governments. Third, special districts are created to provide specialized services
to a sub-area within an existing government. For example, special assessment districts
are often used to finance improvements that benefit only a small area within a
municipality. These districts are typically created by citizen petition or by the generalpurpose government itself. Finally, in states where municipalities are subject to debt, tax,
and/or expenditure limitations, special districts, which are not commonly subject to such
restrictions, may be formed to evade the ceilings on municipal budgets. Districts in this
category are often formed by municipal officials and have boundaries coterminous with
the municipality.28
This brief outline of the origins of special districts suggests at least three
arguments as to why the number of special districts might be endogenous in the models
presented above. First, if special districts are created to provide infrastructure, then the
boost in spending may merely reflect temporary capital needs for new developments, not
systematic long-term overexploitation of the fiscal common-pool. Second, if districts
provide specialized services that more closely reflect local tastes and preferences, then
demand for those services may increase, leading to growth in the size of the local public

28

While there is general agreement as to the first three explanations of special district formations, the fourth
explanation is the subject of ongoing debate. The empirical evidence on whether special districts are created
to evade fiscal constraints on municipalities has been mixed. This will be discussed in greater detail below.
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sector.29 Thus, higher revenues where there are more special districts is an indication of
increased demand, not a common-pool problem. Finally, if special districts are created to
escape fiscal constraints on municipalities, then it is no surprise that revenues are greater
where there are more districts. These are three plausible hypotheses for why local taxes
and spending would be higher where there are more special districts, even in the absence
of a fiscal common-pool problem. Below, I examine each of these alternatives, as well as
the more general issue of whether there is any econometric evidence that the number of
special districts is endogenous. Again, it must be emphasized that none of the individual
explanations outlined above is incompatible with the fiscal common-pool model, but it is
important to determine whether the effects observed in Table 2 are robust to controls for
endogeneity.

5.3.1

Capital Spending
If higher spending where there are more special districts is merely a reflection of

short-term infrastructure needs, then we should expect to see that most of the increases
are in capital spending rather than spending for current operations. To test this
possibility, I ran models separately for current and capital expenditures. In addition, I
examined total debt outstanding as potential evidence that districts are used mainly to
raise capital. The results, shown in Table 6, indicate that, in fact, the number of special
districts and municipalities only influences current expenditures. Although the
coefficients for the special districts and municipalities variables carry the expected signs
in both the capital expenditure (2) and debt (3) regressions, they do not approach
statistical significance in either model. Thus the effects we observed above cannot be
attributed merely to capital-intensive infrastructure finance by special districts. On the
contrary, the number of special districts and municipalities influence the size of current
operations in the local public sector.

[Table 6 about here.]
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This hypothesis is associated with economic historian John Wallis, although he apparently has never
published a statement of it directly (see Oates, 1985).
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5.3.2

Increased Specialization
The specialization hypothesis says that the positive effect of special districts on

the size of the public budget merely indicates that citizens demand more government
services when those services can be more closely tailored to local preferences. If this is
the case, then the inflationary effect of special districts should be greater where districts
are smaller. While there are no comprehensive data on the size of special districts, either
in terms of land area or population served, the Census of Governments does identify those
districts that serve two or more counties.30 Thus, if it is indeed smaller size that causes
larger budgets where there are more special districts, then we should see no upward
budget bias when looking only at multi-county districts, which are the largest special
districts. To test this hypothesis, I ran both the own-source revenue and direct general
expenditure models, using the number of multi-county districts as the independent
variable instead of the total number of special districts (not reported). The results are not
substantially changed from those reported in Table 2 (eqn. 3) and 4 (eqn. 1).31 Indeed,
the point estimates for the number of multi-county districts are within a standard error of
the point estimates using the total number of special districts, for both models. In other
words, an increase in the number of special districts leads to higher revenue and
spending, all else equal, even when we count only multi-county districts. Thus the
positive special district effect on public budgets cannot be attributed merely to increased
demand due to specialization provided by small districts.

5.3.3

Fiscal Constraints

Another argument for the endogeneity of special districts is based on the
contention that districts are created to circumvent financial restrictions on generalpurpose governments. The few existing studies on this topic have yielded mixed results.
Nelson (1990) and Burns (1994) find a positive relationship between fiscal limits on
municipalities and the number of special districts, while MacManus (1981) and Foster

30

Only about 13 percent of special districts fell into this category as of 1992.

31

Complete results are available upon request.
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(1997) find only weak or inconsistent support for this relationship. Nevertheless, it is
important to control for the possibility that omitted fiscal variables are driving the results.
If higher revenue-raising by special districts is merely a by-product of fiscal
constraints on general-purpose governments, then controlling for these constraints should
cause the special district variables to lose significance. In Table 7, I introduce two new
variables describing state fiscal restrictions on local governments. The first, created by
Susan MacManus (1983), rates the severity of state restrictions on municipal propertytaxing powers on a scale from 1 through 4.32 Second, I include a dummy variable coded
1 if the county is located in a state with a balanced budget requirement for local
governments.33 Bohn and Inman’s (1996) study of state-level balanced budget rules finds
that states appear to balance their budgets primarily by reducing spending. If the same
dynamic holds at the local level, the appearance of increased government size where
there are more special districts may merely reflect a bias in balanced budget states toward
shifting fiscal responsibility to special districts. State fixed-effects are not included in
these models, due to colinearity with the state-level fiscal rules variables. As a secondbest proxy for local institutions and traditions, I use regional fixed effects, following
Census Bureau regional definitions.
In addition to the inclusion of the fiscal constraints variables, I have attempted to
control for the possibility that both fiscal restrictions and public sector size reflect the
influence of an unobserved variable, local ideological preferences over the size of
government, not fully captured by the other demographic control variables. With this in
mind, I include the county-level Republican share of the vote for president in 1992. I
take this as a rough and admittedly far from perfect proxy for the fiscal conservatism of
the local electorate.34
32

Specifically, MacManus rated each state’s restrictions as None, Minimal, Moderate or Heavy based on
several criteria (see MacManus, 1983, p. 158). I translated this rating into a 4-point scale, with 4 representing
Heavy restrictions.
33

While all states but Vermont require a balanced state budget, only 11 states require balanced budgets for
local governments. These are California, Colorado, Florida, Georgia, Kansas, Kentucky, Louisiana, Missouri,
New Mexico, North Carolina and Utah (ACIR, 1993).
34

Adding the Republican vote share variable reduces the number of observations to 1381, as this variable was
missing for five counties. The results do not change importantly if the Republican share variable is excluded
from all of the regressions (not shown).
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Table 7 shows the results of adding these new variables to the model. The three
variables of primary interest in the present context—the number of municipalities and
special districts, and the proportion of municipalities—remain highly significant (both
statistically and substantively) and carry the expected signs. In other words, the
differential fiscal effects of municipalities and special districts cannot be attributed
merely to the influence of fiscal restrictions or the political orientation of the electorate.35

[Table 7 about here.]

Interestingly, none of the three new variables is significant in the total own-source
revenue models, while two of the three are significant in the property taxation models.
The point estimates indicate that counties subject to a balanced budget rule raise about
$80 less per capita in property taxes than those without such a requirement. Compared to
an average local property tax bill of $455 per capita, this implies that the balanced budget
rule cuts back taxes by roughly 18 percent.36 In addition, the point estimate on the
Republican vote share variable suggests that a movement from the 25th to the 75th
percentile in the Republican vote is associated with a reduction in property taxes of about
$25 per capita, or just over 5.5 percent of average county property taxes. Interestingly,

35

The point estimates for the number of municipalities and special districts variables are slightly different in
the Table 6 equations from the corresponding Table 2 equations, with the coefficients for the property tax
model being a bit larger after the inclusion of the fiscal restriction and vote share variables. While these
differences might be telling us something about the relative effects of the new variables, I am cautious about
making much of small differences in point estimates between Table 2 and Table 6, because, as mentioned
above, state fixed effects had to be dropped from the Table 6 equations so that we could include the state-level
fiscal constraints indicators. Thus, differences in point estimates between the two sets of equations may
simply reflect the influence of state fixed-effects.
36

This is a large substantive effect. At the state level, Bohn and Inman (1996) show a roughly 8% reduction
in spending associated with a balanced budget rule. Unfortunately, I am aware of no other studies on local
balanced budget rules to which I might turn for a comparison. While there has been a recently growing
interest in the effects of state balanced budget rules (e.g., ACIR, 1987; Von Hagen, 1991; Alt and Lowry,
1994; Poterba, 1994, 1995; Bohn and Inman, 1996) little attention has been devoted to balanced budget rules
for local governments. I caution against making too much of the results shown here, as a careful analysis of
local balanced budget rules would need to differentiate among the various types of rules (Briffault, 1996). As
the balanced budget is not my primary interest in this paper, I leave that for future research. Thus, the present
results are at best suggestive of the effects of local balanced budget rules.

27

property tax restrictions, as measured here, are not significant, even in the property tax
models.37
That the balanced budget and Republican vote variables influence property taxes
without affecting total own-source revenue suggests that governments make up the
difference through other aspects of the revenue structure. For example, it may be that
Republican voters do not prefer less government per se; rather they prefer less
government financed by property taxes. How the difference is made up – through which
revenue instruments – is an interesting question, which I leave for the future. Some
additional research on local balanced budget effects may also prove rewarding. At
present, the important point is that the coefficients on the two variables of interest, the
numbers of municipalities and special districts, are highly significant, in the expected
direction, and substantively consequential, even after controlling for fiscal constraints and
partisanship.
As an additional check on the robustness of my results, I divided the counties into
two groups. Those with property tax restrictions coded 1 or 2 were placed in the first
group (“weak tax restrictions”), while those with restrictions coded 3 or 4 in severity
were placed in the second group (“strong tax restrictions”). If the positive association
between the number of special districts and public sector size is merely an artifact of the
presence of fiscal restrictions on municipalities, then we should see no effect of the
number of special districts in the weak tax limits group, or at the very least the effect
should be smaller in the weak tax limits counties than in those with strong tax limits.
Table 8 shows that this is not the case. The number of special districts is highly
significant in all of the equations and carries the right sign. Moreover, the point estimates
for the weak tax versus strong tax limits counties are statistically indistinguishable. The
finding of a strong positive association between the number of special districts and

37

Note that this does not necessarily mean that property tax limitations have no effect. It may be that property
tax limits are imposed in states when taxes become abnormally high. If the limits caused a reduction in taxes
to the (national) average level, then we would not expect the property tax variable to be significant in Table 6.
To really gauge the effect of property tax limitations we would have to examine local finances before and
after the imposition of the restrictions. Indeed, a number of studies that have pursued this research strategy
have shown a shift away from property taxes following the imposition of tax restrictions (e.g., Stocker, 1991).
As property tax limits are not my primary interest here, I do not pursue this matter further.
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government size, even in weak tax limits counties, is powerful evidence that the findings
from Table 2 are not an artifact of fiscal constraints on municipalities.38

[Table 8 about here.]

Among the remaining variables, several findings deserve note. In counties with
weak tax limits, the ratio of mean to median income is positively associated with ownsource revenues, but has a much smaller and only marginally significant effect on
property taxes, consistent with the results shown in Table 2. Yet in strong tax limit
counties, the income ratio has no effect on either total revenue or property taxes,
suggesting that tax limits may act as a check on redistribution in counties with greater
income inequality.
Another interesting result in Table 8 pertains to the balanced budget effect. In
weak tax limits counties, the balanced budget effect on own-source revenue is positive,
possibly suggesting that governments raise additional revenues, rather than cut taxes, in
order to balance the budget. In areas with strong tax limits, however, the balanced budget
rule is associated with a drop in revenues and taxes, suggesting that governments cut
revenues in order to balance the budget. Thus, the presence of tax restrictions appears to
influence how governments react to a balanced budget rule. Clearly, a more detailed
analysis of the financial accounts is necessary to parse out the interaction between
balanced budgets and tax restrictions, and may prove interesting.
While the control variables leave us with a few unresolved questions, the main
variables of interest behave just as predicted. Even in areas with weak tax limits,
increasing the number of special districts spurs increased per capita property taxes and
own-source revenue, while an increase in the number of municipalities has the reverse
effect. There is no evidence that the positive relationship between the number of special
districts and government size can be attributed primarily to the effects of fiscal
constraints placed on municipalities.

38

I also ran models in which I split the counties into those with and without balanced budget constraints (not
shown), analogous to Table 7. The results are also upheld in those models. Complete results are available
upon request.
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5.3.4

Econometric Evidence and Instrumental Variables
Each of the specific explanations for the creation of special districts described

above raises the more general issue of whether the number of special districts is
endogenous to the size of the local public sector. As a final check on my findings, I
explore the endogeneity issues econometrically. First, I ran Durbin-Wu-Hausman
(DWH) tests, following Davidson and MacKinnon (1993, pp. 237-242), utilizing four
instrumental variables. The first two instruments are state-level variables that measure
the legal potential for the creation of special districts.39 Specifically, I tally the number of
functional types of special districts authorized by general enabling legislation in each
state, a measure of functional breadth.40 Because a given function must typically be
specifically authorized before districts can be created to serve that function, this variable
measures the breadth of options available for creating special districts. The values range
from one district type in Louisiana to 29 in Illinois, with a mean of 14. The second
instrument is a dummy variable set equal to one for the 10 states that allow two or more
general-purpose governments to form special districts to serve any function common
between them.41 For both variables, we expect that more legal options for the creation of
districts will be positively associated with the number of districts.
The next two instrumental variables measure municipal incorporation and
annexation requirements by degree of difficulty. My expectation is that where it is more
difficult to form a new municipality or to expand the boundaries of an existing one, there
should greater formation of special districts. These two variables are taken directly from
Krane et al (2001). Annexation requirements are rated on a degree of difficulty from 1
(easiest) to 6 (hardest), while incorporation methods are rated from 1 to 5. 42 In both
39

I derived both of these variables from information provided in the 1992 Census of Governments, vol 1, no 1:
Government Organization, Appendix A: Individual State Descriptions.
40

This is a simplified version of a variable originally introduced by Kathryn Foster (1997, p. 128).

41

The Colorado language is typical, providing that authorities “may be established by agreement between any
two or more governments for any functions that the participating governments may perform” (Census of
Governments, 1992, vol 1, p. A-35).
42

I take the ratings as provided in Krane et al (2001) with two exceptions. First there are several states that
have no laws for incorporation because they have no unincorporated land. These states are not rated by Krane
et al, so I assign them a rating of 0 on the incorporation variable. These states are: Connecticut,
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cases, where states provide more than one method of incorporation or annexation, I rate
the state according to the easiest method.
Utilizing these four instrumental variables, I ran the DWH test on the number of
special districts variable in regressions (1) and (3) from Table 2. I was unable to reject
the null hypothesis that the OLS estimates are consistent in both the property tax (p = .38)
and the own-source revenue (p = .08) models. Thus, the DWH tests indicate that it is safe
to use OLS rather than instrumental variables, supporting the results reported above.
Nevertheless, because the DWH test statistic for the own-source revenue model is
marginally significant, I estimated both models by 2SLS, using the same four
instruments, as a final check on the validity of my results. In both the property tax and
own-source revenue 2SLS models (not shown), the number of municipalities and the
number of special districts both carry coefficients that are highly significant (p < .001)
and in the expected direction. Indeed, the point estimates are even larger under 2SLS
than under OLS, as might be expected.43 In summary, the analysis reveals no evidence of
the effects of endogeneity, and even allowing for 2SLS estimation we obtain further
support for the finding of a positive effect of the number special districts on taxes and
revenue, and a negative effect for the number of municipalities.

6. CONCLUSIONS

The broad objective of this paper is to demonstrate some consequences of
jurisdictional overlap for the fiscal behavior of local governments. Section 2 shows that,
Massachusetts, New Hampshire, New Jersey, Pennsylvania, Rhode Island, and Vermont. In addition, these
same states do not permit annexation. Since they are not rated by Krane et al, I assign them a 7 on the
annexation variable. Second, there were a handful of states for which no data were provided by Krane et al. I
rated these states myself according to the criteria stipulated in Krane et al (2001, pp. 480-81), based on my
reading of the relevant state statutes. These states are, for incorporation: Arizona, Colorado, Idaho, Kansas,
Mississippi, New York, Oklahoma, Tennessee, and Texas; and for annexation, Arizona, Arkansas, California,
Iowa, Louisiana, Mississippi, New York, Oregon, South Dakota, and Utah. I was not able to obtain sufficient
information to code Delaware, Iowa or Maine for incorporation, nor Montana for annexation. These four
states are omitted from equations where the incorporation and annexation variables are used. These four
states account for only 45 counties in the sample, about 3 percent of the total.
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In the first stage, three of the four instruments were highly significant (p < .001), while the fourth, difficulty
of annexation, was marginally significant (p = .07). Complete results are available on request.
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with overlapping jurisdictions, the tax base becomes a fiscal common pool, mitigating the
efficiency-enhancing effects of horizontal interjurisdictional competition. The empirical
evidence supports this hypothesis, revealing a strong positive relationship between the
degree of jurisdictional overlap, as measured by the number of special districts, and local
property taxes and own-source revenue. The “overlap effect” is a substantial pocketbook
issue, adding roughly 5 to 10 percent to the size of the local public sector. These findings
are robust to various controls for economies of scale, institutional constraints on
government finance, and endogeneity.
Although the evidence presented here challenges the traditional notion that the
proliferation of local governments promotes efficiency, I hope it will be clear that I am
not arguing against the importance of horizontal competition as envisioned by Tiebout.
Nor am I suggesting that models of horizontal competition ought to be supplanted by
models of vertical competition. Rather, horizontal competition must be understood
within the context of a more complex set of intergovernmental fiscal relationships. In
short, horizontal competition is one important dimension of intergovernmental
competition, but it is not the only dimension, nor is it always and everywhere the most
important dimension. The next generation of progress in our understanding of the local
public sector is likely to come from better understanding the complex interplay between
vertical and horizontal relationships.
If the results of this analysis are upheld in future research, they have potentially
important implications for public policy. In the United States, the debate over local
public finance has centered around two sharply contrasting schools of thought. A
“regionalist” camp (e.g., Oates, 1972; ACIR, 1981) has argued that the proliferation of
local governments leads to inefficiency, distortion in public choices, and destructive
competition. On the other side, a public choice school (e.g., Brennan and Buchanan,
1981) has promoted the proliferation of local governments for the efficiency benefits of
interjurisdictional competition. Recently, the emergence of a “new regionalism” (e.g.,
Orfield, 1997) has refocused the debate on the proliferation of governmental units
associated with urban sprawl.
The results of the present study suggest that both sides of the debate have gotten
something right, but that crucial institutional design issues are being ignored. The

32

proliferation of overlapping jurisdictions does appear to produce some of the negative
effects imagined by the regionalists, resulting in a larger public sector. On the other
hand, the proliferation of non-overlapping governments, that is territorial monopolies,
appears to produce some of the efficiency-enhancing results originally imagined by
Tiebout (1956), resulting a smaller public sector. As a policy matter, the results would
seem to favor the promotion of a large number of territorially exclusive local government
jurisdictions; that is, a large number of general purpose governments rather than singlepurpose districts.
Although the research I have presented here is set in the institutional context of
the United States, the basic lessons are broadly applicable to a wide range of federal
systems. Indeed, these findings are timely, as federalism is again at the top of the
research agenda for political scientists, economists, and constitutional scholars (Inman
and Rubinfeld, 1997). In settings as diverse as the European Union, Russia, and South
Africa, the design of federal institutions is at the forefront of political debate. If, as Oates
argues, the study of federalism is essentially the study of “the vertical design and
functioning of the public sector” (1991, xi), then the fiscal externalities of multi-level
government demonstrated here are relevant to federal systems generally. Indeed, the
analysis presented above can be thought of as a sort of comparative politics applied
within U.S. borders, and there is no reason why the analysis could not be extended to
other countries or regions. The basic hypothesis that vertical externalities arise when
multiple layers of government share a common tax base is easily adapted to other federal
settings. More generally, cross-national analysis of jurisdictional overlap, and its effect
on fiscal outcomes, may be one of the most fruitful avenues for extending the theoretical
and empirical models developed here.
Of course, more research is warranted on these issues before policy
recommendations can follow. In particular, if we accept the existence of a common pool
problem in this setting, then many interesting questions follow as to how institutions may
develop to mitigate the problem or “govern the commons.” This is the subject of my
ongoing research. For the present, the most important point flowing from this paper is
that institutional variation and evolution have made the contemporary local public sector
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far more interesting and complex than the classic Tiebout model would suggest:
institutions matter, even local ones.
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Table 1: Summary Statistics
Variable
Common function direct expenditures per
capita
Common functions as % direct general
expenditures
Direct general expenditures per capita

Mean

Std. Dev

Median

25th
Percentile

75th
Percentile

Obs.

1,616

464

1,530

1,293

1,901

1,386

.89

.12

.93

.82

.99

1,386

1,838

576

1,730

1,429

2,172

1,386

Ethnic fractionalization

0.22

0.17

0.17

0.07

0.35

1,386

Families with children (pct)

48.94

4.68

48.9

46.5

51.4

1,386

Fraction of population over 65

13.15

3.57

13.1

10.9

15

1,386

Income per capita

12,256

2,774

11,789

10,516

13,383

1,386

Intergovernmental revenue per capita

747

286

684

564

874

1,386

Land area (sq. mi.)

1,019

1,650

634

459

905

1,386

Mean to median income ratio
Municipalities as a
percent of governments
Number of municipalities

1.26

0.09

1.25

1.20

1.30

1,386

0.49

0.25

0.47

0.31

0.67

1,386

8.78

8.65

7

4

11

1,386

Number of special districts

18.14

25.46

12

3

23

1,386

Own-source revenue per capita

1,094

450

1,033

773

1,364

1,386

Percent republican vote for president, 1992

40

8

40

35

46

1,381

Population 1992

158,288

377,949

60,974

36,681

129,853

1,386

Population density (per sq. mi.)

294

876

96

53

216

1,386

Property taxes per capita

512

298

455

296

658

1,386
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Table 2: Main Results, OLS Regression
Property Taxes
Per Capita
(1)

(2)

Total Own-Source Revenues
Per Capita
(3)
(4)

Ethnic fractionalization

183.6***
(39.8)

189.5***
(40.4)

617.5***
(99.2)

605.1***
(98.2)

Ratio of mean to median
income

72.4
(64.8)

68.6
(65.4)

333.6**
(151.0)

322.1**
(150.8)

Population over 65 (pct)

11.42***
(3.20)

11.37***
(3.21)

11.78*
(6.93)

11.12
(6.92)

Income per capita

0.05***
(0.00)

0.05***
(0.00)

0.08***
(0.01)

0.08***
(0.01)

Families with children
(pct)

3.93
(2.99)

3.88
(2.99)

-5.81
(6.13)

-6.08
(6.12)

Intergovernmental
revenue per capita

-0.03
(0.04)

-0.03
(0.04)

0.19**
(0.08)

0.19**
(0.08)

Number of municipalities
(log)

-18.08**
(8.91)

-78.10***
(20.51)

Number of special
districts (log)

33.94***
(11.56)

69.37***
(22.30)

Special districts as % of
all governments
Constant

90.68**
(36.75)
-593.08***
(197.17)

-523.00***
(199.08)

320.35***
(78.71)
-485.20
(433.88)

1386
1386
1386
Observations
0.80
0.80
0.50
R-squared
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include state fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%

-281.16
(435.30)
1386
0.50
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Table 3: Direct General Expenditures by Category

Air Transportation
Misc. Commercial Activities
Corrections
Education, Total
Elementary and Secondary Education
Higher Education
Financial Administration
Fire Protection
Judicial and Legal
Central Staff Services
General Public Buildings
Health
Hospitals
Own Hospitals
Other Hospitals
Highways, Total
Regular Highways
Toll Highways
Housing and Community Development
Libraries
Natural Resources
Parking Facilities
Parks and Recreation
Police Protection
Protective Inspection and Regulation NEC
Public Welfare, Total
Public Welfare-Categorical Assistance Programs
Public Welfare-Other Assistance Programs
Public Welfare-Institutions
Public Welfare-NEC
Sewerage
Solid Waste Management
Transit Subsidies
Water Transport and Terminals
General Expenditure NEC
Interest on General Debt
Total
Common Functions (>=90% provide)
Non-Common Functions (<90% provide)
Common Functions as Percent Total
Number of Observations

Total Direct
Spending on
Service ($1000s)
6,114,925
74,670
8,453,929
205,516,334
193,374,654
12,141,680
7,241,645
13,036,515
8,974,879
6,619,797
3,809,033
12,234,567
26,510,416
26,264,647
245,769
22,125,551
22,062,547
63,004
12,020,394
3,814,328
2,571,853
810,061
12,034,264
26,204,864
1,908,855
21,394,882
10,119,991
1,388,397
253,994
10,085,114
17,690,840
9,321,555
2,416,698
1,213,903
23,326,871
25,776,294
478,801,225
415,784,631
63,016,594
87%
1,386

% Counties in
which Service is
Provided
74.00%
12.30%
94.20%
100.00%
100.00%
26.80%
100.00%
99.90%
99.60%
99.90%
92.50%
99.10%
46.80%
42.90%
7.30%
100.00%
100.00%
0.60%
91.90%
95.30%
95.30%
47.80%
99.50%
100.00%
81.00%
93.80%
21.10%
32.10%
1.40%
92.90%
97.30%
98.60%
11.70%
13.30%
99.90%
99.90%

40

Table 4: Spending on Common Functions
Direct General
Expenditures Per
Capita
(1)

Common
Function
Spending Per
Capita
(2)

Common
Function
Spending as % of
Total (log odds)
(3)

Ethnic fractionalization

730.9***
(114.0)

551.3***
(76.8)

-0.87**
(0.44)

Ratio of mean to median
income

418.6**
(163.3)

140.3
(131.9)

-2.0***
(0.7)

Population over 65 (pct)

12.18
(7.68)

11.22**
(5.44)

0.03
(0.03)

Income per capita

0.08***
(0.01)

0.07***
(0.00)

-0.00006**
(0.00003)

Families with children (pct)

-3.85
(6.38)

1.31
(4.40)

0.062**
(0.027)

Intergovernmental revenue per
capita

0.93***
(0.11)

0.68***
(0.08)

-0.0013***
(0.0003)

Number of municipalities (log)

-76.32***
(22.49)

-39.38***
(14.88)

0.12
(0.09)

Number of special districts (log)

83.43***
(23.09)

62.12***
(15.99)

-0.36***
(0.09)

Constant

-495.03
(441.18)

-251.45
(297.85)

4.64**
(2.03)

Observations

1386

1386

1386

R-squared
0.64
0.75
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include state fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%

0.31
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Table 5: OLS Regression with Controls for Scale Economies
Property Taxes per Capita
(1)

(2)

(3)

Total Own-Source Revenue
per Capita
(5)
(6)
(4)

Ethnic fractionalization

178.1***
(44.6)

178.7***
(40.4)

147.4***
(43.4)

497.4***
(104.3)

600.8***
(99.8)

496.2***
(105.1)

Ratio of mean to
median income

71.1
(64.9)

79.2
(64.1)

49.6
(64.5)

306.6**
(149.5)

350.4**
(150.4)

320.1**
(150.1)

Population over 65
(pct)

9.90***
(3.19)

11.88***
(3.19)

11.03***
(3.15)

14.88**
(7.05)

12.62*
(6.89)

15.30**
(6.96)

Income per capita

0.05***
(0.00)

0.05***
(0.00)

0.05***
(0.00)

0.08***
(0.01)

0.08***
(0.01)

0.07***
(0.01)

Families with children
(pct)

3.69
(2.99)

4.30
(3.00)

4.95
(3.01)

-3.62
(6.12)

-4.84
(6.11)

-2.46
(6.20)

Intergovernmental
revenue per capita

-0.03
(0.04)

-0.05
(0.04)

-0.08**
(0.04)

0.17**
(0.08)

0.18**
(0.08)

0.15*
(0.08)

Number of
municipalities (log)

-18.97**
(9.39)

-17.83*
(9.34)

-18.74*
(8.72)

-97.95***
(21.79)

-73.87***
(20.97)

-84.45***
(20.53)

Number of special
districts (log)

39.83***
(11.79)

33.14***
(11.15)

38.91***
(11.52)

51.30**
(23.60)

74.52***
(22.88)

67.01***
(21.88)

Log of population

-355.7***
(86.9)

-259.5
(170.3)

Log of population,
squared

14.57***
(3.69)

12.95*
(7.19)

Log of land area (sq
miles)

-201.71**
(81.16)

Log of land area,
squared

15.63***
(5.87)

-205.92
(160.25)
14.21
(11.47)

Log of population
density

-149.5***
(29.2)

-64.4
(53.7)

Log of population
density, squared

13.71***
(2.87)

9.41*
(5.28)

Constant

1558***
(510)

39.58
(320.93)

-186.79
(191.09)

878
(1069)

186.96
(687.81)

Observations
1386
1386
1386
1386
1386
R-squared
0.80
0.80
0.81
0.50
0.50
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include state fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%

-413.54
(429.15)
1386
0.50
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Table 6: Current Expenditures, Capital Expenditures, and Long-term Debt
General
Expenditures for
Current
Operations
per Capita
(1)

General Capital
Outlays
per Capita

General LongTerm Debt
Outstanding
per Capita

(2)

(3)

Ethnic fractionalization

545.7***
(85.0)

56.4
(38.5)

1455.5***
(320.5)

Ratio of mean to median
income

370.1***
(119.5)

115.1*
(63.1)

-767.3
(609.5)

Population over 65 (pct)

18.01***
(5.76)

-3.76
(2.86)

-24.09
(21.33)

Income per capita

0.05***
(0.01)

0.02***
(0.00)

0.13***
(0.02)

Families with children (pct)

1.03
(4.96

-2.42
(2.13)

-26.26
(17.28)

Intergovernmental revenue per
capita

0.75***
(0.08)

0.10**
(0.04)

0.65***
(0.24)

Number of municipalities (log)

-57.65***
(17.36)

-9.08
(8.03)

-86.21
(62.68)

Number of special districts (log)

59.66***
(17.71)

12.00
(7.99)

91.86
(60.62)

Constant

-558.22
(352.99)

-82.79
(139.17)

1283.66
(1248.83)

Observations

1386

1386

1386

0.63
0.34
R-squared
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include state fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%

0.28
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Table 7: OLS Regression with Controls for Fiscal Constraints
Property Taxes
(1)
(2)

Total Own-Source Revenues
(3)
(4)

Ethnic fractionalization

166.8***
(39.5)

149.0***
(39.9)

483.9***
(83.6)

446.3***
(82.3)

Ratio of mean to median
income

-52.4
(73.4)

-56.5
(73.3)

312.0*
(160.5)

306.9*
(160.0)

Population over 65 (pct)

16.88***
(3.41)

15.70***
(3.33)

14.00**
(6.57)

11.52*
(6.42)

Income per capita

0.06***
(0.00)

0.06***
(0.00)

0.09***
(0.01)

0.09***
(0.01)

Families with children (pct)

10.19***
(3.09)

9.51***
(3.03)

3.57
(5.77)

2.02
(5.66)

Intergovernmental revenue
per capita

0.06***
(0.02)

0.07***
(0.02)

0.24***
(0.05)

0.25***
(0.05)

Number of municipalities (log)

-76.72***
(10.10)

-84.12***
(17.83)

Number of special districts
(log)

61.66***
(7.51)

41.70***
(14.46)

Severity of property tax
restrictions, 1-4

-0.69
(6.58)

-3.9
(6.5)

22.92
(14.00)

18.2
(14.0)

Balanced budget dummy

-83.09***
(12.30)

-76.93***
(12.00)

-23.07
(26.93)

-10.04
(26.44)

Republican vote for president
1992 (pct)

-2.31***
(0.68)

-2.30***
(0.68)

-0.23
(1.39)

-0.13
(1.39)

Municipalities as % of all
governments

-253.04***
(27.66)

-215.15***
(55.61)

Constant

-694***
(226)

-533**
(229)

-903**
(424)

-731*
(430)

Observations

1381

1381

1381

1381

R-squared
0.61
0.61
0.36
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include regional fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%

0.36
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Table 8: Overlap Effects, Weak vs. Strong Tax Limits
Weak Tax
Limits
(1)
127.4**
(54.1)

Property Taxes Per Capita
Strong Tax
Weak Tax
Limits
Limits
(2)
(3)
193.5***
98.8*
(52.6)
(53.9)

Strong Tax
Limits
(4)
198.8***
(52.7)

Total Own-Source Revenues Per Capita
Weak Tax
Strong Tax
Weak Tax
Strong Tax
Limits
Limits
Limits
Limits
(5)
(6)
(7)
(8)
307.7**
603.5***
265.7**
587.9***
(132.3)
(105.9)
(129.0)
(104.4)

Ratio of mean to median
income

169.1*
(95.3)

-69.3
(102.6)

157.0*
(94.1)

-82.5
(102.6)

1,083.7***
(280.5)

-13.4
(200.2)

1,071.3***
(278.2)

-18.1
(200.2)

Population over 65 (pct)

5.42
(5.19)

27.83***
(4.69)

4.12
(5.29)

27.67***
(4.60)

5.56
(11.75)

25.08***
(8.45)

3.64
(11.75)

24.12***
(8.29)

Income per capita

0.07***
(0.00)

0.06***
(0.00)

0.07***
(0.00)

0.06***
(0.00)

0.08***
(0.01)

0.09***
(0.01)

0.08***
(0.01)

0.09***
(0.01)

Families with children (pct)

3.65
(3.49)

16.38***
(4.54)

3.91
(3.49)

16.29***
(4.46)

-0.79
(8.36)

8.89
(7.92)

-0.83
(8.52)

8.38
(7.81)

Intergovernmental revenue per
capita

0.10**
(0.04)

-0.01
(0.03)

0.08*
(0.05)

0.00
(0.03)

0.29***
(0.08)

0.14**
(0.06)

0.27***
(0.08)

0.16***
(0.06)

Number of municipalities (log)

-92.26***
(15.50)

-66.13***
(14.04)

-105.31***
(27.68)

-81.24***
(25.76)

Number of special districts (log)

71.58***
(11.73)

79.46***
(10.17)

72.95***
(24.99)

59.81***
(19.40)

Republican vote for president,
1992 (pct)

-0.31
(1.00)

-3.82***
(0.86)

-0.57
(1.01)

-3.90***
(0.85)

5.30**
(2.17)

-3.34**
(1.67)

4.97**
(2.16)

-3.41**
(1.66)

Balanced budget dummy

2.36
(19.45)

-140.93***
(15.40)

9.66
(20.19)

-140.41***
(15.12)

110.57*
(58.22)

-73.53**
(31.07)

124.42**
(57.27)

-69.53**
(30.63)

-280.55***
(44.09)

-309.77***
(40.85)

-308.25***
(97.73)

-279.26***
(78.85)

-1,421**
(707.16)
576
0.43

-689
(562.01)
810
0.34

Ethnic fractionalization

Municipalities as % of all
governments

-608**
-1,203***
-461
(305.91)
(324.20)
(311.54)
Observations
576
810
576
R-squared
0.76
0.47
0.75
Heteroskedasticity-corrected (Huber/White) standard errors in parentheses
Models include regional fixed effects (coefficients not shown)
* significant at 10%; ** significant at 5%; *** significant at 1%
Constant

-1,022***
(324.18)
810
0.47

-1,598**
(682.78)
576
0.44

-835
(564.65)
810
0.34
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