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The effects of alternative approaches to educational finance on
public school quality have attracted substantial attention from researchers
and policymakers. Much of this analysis, however, focuses narrowly on
the effects of financial resources on school quality in the absence of
behavioral adjustments to policy changes. In contrast, this paper exam-
ines the relationship between school financing methods and school qual-
ity in a framework that explicitly links public finance issues, housing
markets, and school quality. In the framework employed here, the quality
of a school varies with its financial resources and the quality of students
(and their families) that attend the school. Student and family quality in
turn depend on both the abilities with which schoolchildren arrive at
school as well as the economic status of their parents, who may be able to
contribute in other ways to local schools. Households vote for public
school spending and pay taxes to support schools, and they may respond
to changes in school financing policy by moving or placing their children
in private schools. Thus household responses to policy changes not only
cover a broad range of options but also interact with the choices of other
households, because school quality depends on who else attends local
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schools, local housing prices and private school markets reflect overall
changes in demand, and local voting on public school spending is
affected by all these changes. 

Using this framework, this paper focuses on three widely examined
policy changes: shifts from local to state financing, changes in state aid
formulas, and the introduction of state-funded vouchers. The main find-
ing is that the indirect (general equilibrium) effects of policy changes on
school quality—for example, those that arise from households moving
and thus alter the quality of neighborhoods and students, or those that
arise from parents choosing to shift their students from public to private
school or vice versa—tend in many cases to dominate the direct (partial
equilibrium) effect on the amount of financial resources devoted to
schools. In many ways, this should not be surprising. Public school insti-
tutions shape the way many households decide where to live and where
to send their children to school, and changes in these institutions alter the
fundamental trade-offs faced by families as they make these choices. 

This principal finding has several implications for the analysis of edu-
cational finance issues. First, urban housing markets and residential
mobility play an important role in determining the impact of many school
finance policies. Given the strong link between housing markets and
access to public schools, an analysis of policy should include an explicit
recognition of changes in these markets brought about by household
mobility. Second, the existence of private schools, and the extent to
which parents are willing and able to shift their students from the public
to the private sector, imposes constraints on the impacts of public school
policies. In the presence of an active private school market that might
respond to changes in public school policies, a focus on only public
schools is furthermore incomplete because it ignores the impact of public
school policies on a significant number of children. Third, the existence
of likely behavioral responses to policies and the link of schools to
neighborhoods place severe limits on the extent to which equalizing
school financial resources will result in equalizing school quality. This
implies that the court-driven focus on spending inequalities may have
excessively narrowed policy discussions to only one dimension of a mul-
tidimensional problem. Finally, the results in this paper suggest that to
the extent they accurately forecast the general equilibrium effects of
school finance policies, many households will be more affected by
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changes in their wealth (through changes in housing values) from chang-
ing school finance policies than through changes in educational opportu-
nities for their children. This adds an important dimension to the political
economy analysis of proposals such as school vouchers that would
adversely affect the wealth of those who are likely to be disproportion-
ately influential in the political process. In many cases, the politics
behind school policymaking may thus have less to do with schools and
more with property values.

The advantages of the framework employed in this analysis include
the ability to examine effects of alternative policies within a single, inter-
nally consistent model and to isolate the relative importance of each
channel through which effects occur. With key structural parameters of
the model matched to real-world data in order to successfully replicate
important features of actual communities and schools, the resulting com-
putational model is used to conduct policy experiments that explicitly
trace out not only the immediate impact of large policy changes but also
the long-run impact of changes in the economic environment in which
households make choices about schooling. Although this makes possible
an explicit comparison of partial equilibrium and general equilibrium
effects within a single framework, the assumptions made are in some
cases tenuous enough to recommend caution in interpreting results as
absolute predictions.

The analysis begins by outlining the main features of the modeling
framework. The next section examines the effects of the three types of
policies and breaks down the results into direct and indirect effects. I
then discuss a series of caveats to interpreting the model. 

An Economic Model of Equilibrium Differences 
in Public School Quality

The effects of school reform depend in part on the underlying causes
for current public school differences in quality. Two such possible causes
are differences in parental tastes for education and in parental informa-
tion regarding public schools, either of which could cause parents to
choose different types of schools. This paper takes another approach in
that it explains differences in public school quality by incorporating
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explicitly the political and economic environment within which parents
make educational choices.1

Although public schools are free in the sense that they do not charge
tuition, access to each public school is typically restricted to those who
reside within the attendance zone (or district) of that school.2 Housing
markets are such that not all house qualities are available in all school
districts, thus limiting options for some families. Furthermore, the hous-
ing market capitalizes public school quality, thus explicitly introducing
“tuition” to public schools through a housing price premium in the better
school districts. Finally, public school inputs are at least partially linked
to local community characteristics, with higher-income communities
likely to spend more for each pupil as well as contribute more to the local
public school in nonpecuniary inputs such as teacher quality, peer qual-
ity, and parental involvement.3

142 Brookings-Wharton Papers on Urban Affairs: 2003

1. A preference-based explanation for the existence of systematic differences in public
school quality is problematic as long as it remains divorced from an economic model of
the local public finance and urban sector within which schools operate. In the absence of
horizontal differentiation among schools, as long as all parents would prefer better schools
to worse schools (even if the intensity of that preference differs), all parents would in fact
choose the best available public school for their children because no tuition is charged in
public schools to select among some parents who may value quality more than others. It is
only when heterogeneous preference models are embedded into local public finance and
urban models that less extreme heterogeneity can play a constructive role in identifying
causes for public school quality differences. See, for example, Epple and Sieg (1999).
Information-based explanations for differences in attitudes toward public school quality,
however, are most plausible as stand-alone explanations for quality differences that are
temporary rather than systematically present for long periods. While it may well be the
case that reforms need to take account of the fact that information may be processed dif-
ferently by different families, it becomes problematic to assume that some parents are con-
sistently misinformed about which schools are good and which not when these differences
persist over long periods.

2. Even when public schools are open for enrollment from outside the district, the bet-
ter public schools are typically permitted to claim capacity constraints to prevent entry
into the school from outside the district. It is noteworthy, for instance, that the Milwaukee
school-choice program is actually one that allows choice by inner-city parents of suburban
public schools and offers financial incentives for those schools to accept students from
outside. In the end, however, the program became a private school choice plan because no
suburban school agreed to accept children eligible in the program. 

3. Empirical studies suggest that this correlation between nonpecuniary inputs and
household income as well as the value of such nonpecuniary inputs into production is sig-
nificant. One standard assumption is that child ability is (imperfectly) correlated with
household income, thus providing a nonpecuniary input to high-income schools. Teacher
quality, while perhaps not costing more due to state collective bargaining agreements,
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An economic model that does not rely on preference or information
differences in explaining large interdistrict variances in public school
quality must therefore explicitly include empirically relevant levels of
household income inequality and a housing market with uneven distribu-
tions of housing quality across districts, and it must allow for household
mobility across districts. In addition, the model must contain some
empirically relevant mechanism for funding public schools as well as a
private school market that can account for observed levels of private
school attendance. Each of these features is incorporated in this paper’s
underlying model.

The Structural Model

The underlying structural model accurately replicates a number of
stylized features of public schools and local public finance.4 It begins
with a continuum of households N where each household is endowed
with one house, a child with a given ability, an income level and prefer-
ences over private consumption, neighborhood and house quality, and
school quality consumed by the household’s child. The main features of
the model can then be summarized: 

—Preferences of all households are assumed to be identical.5 But
incomes, house endowments, and abilities differ across households (with
income imperfectly correlated with child ability). The total number of
different household types is 1,500. 

—Houses are divided exogenously into neighborhoods. All houses in
a neighborhood share the same quality and neighborhood characteristics,

Thomas Nechyba 143

tends to be higher in high-income districts; Loeb and Page (2000). And parental involve-
ment and monitoring of public schools is significantly correlated with parental income;
McMillan (1999).  

4. Nechyba (1997a, 1997b, 1999, 2000, 2003).
5. The functional form of the utility function is u (d,h,c,s) = kdhcasb, where d indicates

school district, h indicates house type or neighborhood, c indicates private consumption,
and s indicates school quality. The parameters a and b are calibrated so as to replicate
spending levels per pupil in the data as those emerging from majority-rule voting. Any
choice of utility function such as this necessarily introduces implicit assumptions about
behavioral elasticities, with Cobb-Douglas forms such as this being no exception. As elas-
ticities change, so will the magnitudes of the simulation results in tables such as those pre-
sented in this paper. In making benchmark functional form assumptions, Cobb-Douglas
functional forms represent typical starting points, and therefore they feature prominently
on both the preference and the technology sides of this model.
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and collections of neighborhoods form school districts. There are three
school districts—high-, middle-, and low-income—each with five neigh-
borhoods. House-quality distributions potentially overlap across jurisdic-
tions. The model takes the housing stock as given rather than explaining
its evolution over time.

—Schools produce educational quality by combining per pupil spend-
ing with peer inputs.6 All schools, public and private, face the same pro-
duction technology. Per pupil spending levels are determined through
majority-rule voting in public schools and through competitive price set-
ting in private schools. The peer input contributed to a school by a house-
hold includes a component related to household income (proxying for
nonpecuniary inputs) and a separate component related to child ability. 

—Private schools have two competitive advantages over public
schools: they can set a level of per pupil spending (which is equal to
tuition) that reflects the desire of parents more closely, and they can
select from student applicants. This gives rise to the effect that private
schools seek to “cream-skim” from public schools by choosing only
households of high student quality. At the same time, public schools have
the advantage that they are free to anyone living within the district
boundaries.7

The strategy in the line of research from which this paper draws is to
begin by assuming there are neither efficiency gains from increased com-

144 Brookings-Wharton Papers on Urban Affairs: 2003

6. The school production function is s = f (x,q) = xrq (1 – r) where x is per pupil spending
and q is average peer inputs in the school (with a minimum of $5,000 per pupil expendi-
ture assumed to be necessary for a school to open).  Although the studies of school pro-
duction function are engaged in a debate over the degree to which financial resources (per
pupil spending) matter for outcomes like test scores and graduation rates—see, for exam-
ple, Hanushek (1999) and Krueger (1999)—this debate is not immediately relevant to the
approach taken here because the approach here defines school quality more broadly in
terms of parental perceptions of school quality. While spending may or may not matter for
narrower school outcomes, there exists ample evidence that parents place importance on
school spending. In the context of this structural model, a lack of spending in the produc-
tion function would result in equal spending in all schools—and would furthermore give
such an advantage to private schools that public schools could not survive.

7.  In practice, the main advantage that is important for private schools is the ability to
set peer inputs. Note that the specification of the private school sector implicitly assumes a
perfectly elastic supply of private schools— that is, if a private school of particular charac-
teristics is demanded and can make positive (or zero) profits, it will be supplied. The pri-
vate school market modeled here therefore represents a long-run market, with short-run
effects likely to include fewer private school market changes than predicted by the model.
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petition nor any private school advantages in school production.8 While
these assumptions can easily be relaxed, this paper documents the rela-
tive importance of general equilibrium effects in the absence of such fac-
tors. In other work I have demonstrated that an introduction of such
effects, while changing the absolute predictions, does little to alter the
relative importance of the general equilibrium effects.9

Using Data to Inform the Model

The data used to calibrate the model are from the New Jersey suburbs
of New York City. School districts are divided into high-, middle-, and
low-income districts in such a way as to have roughly equal population in
each of the three categories. Average characteristics of districts falling
into these categories are used to represent the stylized high-, middle-, and
low-income districts in the model.10

In calibrating the model, the following stylized features are matched
by the calibration algorithm:

—House and neighborhood quality parameters are set so as to repli-
cate the distribution of house prices observed in the data. This calibration
method implicitly incorporates the impact of local externalities and pub-
lic amenities into the house quality parameters of the model. Table 1 pro-
vides the calibrated house quality parameters for each of the house types
in the model.

—The income distribution is set to approximate the empirical distribu-

Thomas Nechyba 145

8. Hoxby (2000) finds evidence for a competitive effect on public school productivity,
and Neal (1997) documents higher productivity in Catholic schools for at least some popu-
lations.

9. Nechyba (2003a, forthcoming). 
10. A complete description of the data sources is given in Nechyba (2003c).

Table 1. Housing Quality Parameters in the Model, by School District Income Level

District income
Housing quality

level 1 2 3 4 5

Low  (1) 0.820 0.882 0.930 0.978 1.021
Medium (2) 0.872 0.930 1.002 1.032 1.085
High (3) 0.930 0.950 1.063 1.182 1.267

Note: These values represent kdh values in the utility functions u(d,h,c,s) = kdhcasb discussed in footnote 5. They were first
reported in Nechyba (2003b) and are discussed in more detail there. 
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tion observed in the data. The child ability distribution is set so as to pro-
duce a .4 correlation with household income, suggested as an upper
bound.11

—Household utility weights placed on private consumption and
school quality are set so as to replicate the correct levels of public school
spending set through majority-rule voting.

—A household’s peer quality is determined by an equal weighting of
the household’s income with the child’s ability level (in a Cobb-Douglas
process). Sensitivity analysis that varies the relative weights on child
ability and household income shows that the relative magnitudes of gen-
eral equilibrium effects are largely unaffected by this weighting.

—The school production function is assumed to have constant returns
to scale but requires a minimum of $5,000 per pupil in expenditures.12

The weights placed on per pupil spending and peer quality inputs are set
so as to replicate the levels of private school attendance observed.13 The
model implicitly assumes that peer contributions to school production are
such that mixing of different peer-quality students results in higher over-
all school quality than separating peers.

—Finally, the benchmark model uses the New Jersey school financing
formula; the later simulations introduce new public school financing
methods holding fixed the structural parameters calibrated with the New
Jersey formula and New Jersey data. Table 2 provides some key features
of the data and compares them to the replicated results from the bench-
mark equilibrium. Most of the features in the data are replicated well by
the calibrated structural model, with the level of private school atten-
dance in district 3 being one notable exception, in part because the model
does not include household incomes above $200,000. Such households
would always choose private schools in the model, and their inclusion

146 Brookings-Wharton Papers on Urban Affairs: 2003

11. Solon (1992); Zimmerman (1992).
12. The minimum expenditure requirement has two justifications: First, it is likely that

states indeed require an implicit minimum spending level even when funding is purely
local. Second, the computational algorithm to determine the equilibrium of the model
becomes significantly more efficient if extremely low out-of-equilibrium spending levels
are ruled out. 

13. This determines precisely the relative weight that households in the model place on
spending versus peers. If too much weight is placed on spending, private schools do not
have a sufficient competitive advantage to be able to survive; if too much weight is placed
on peer quality, private schools have too much of an advantage, thus not allowing the
model to accurately replicate observed levels of public school attendance.
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would eliminate half the difference between the actual and the predicted
private school attendance rates in district 3. Given that these households
(were they included explicitly) would not be on the margin of either
moving or changing schools under different policies, the results of the
simulations would be largely unaffected by expanding the model to
include such households.

Economic Forces Driving the Equilibrium

Having determined the structural parameters to be used in policy sim-
ulations, it is now worthwhile to briefly explore with some stylized
examples how general equilibrium forces unfold in the model.14 In order
to focus on the link between public schools and residential housing mar-
kets, the first row of table 3 therefore begins by simulating the distribu-
tion of households and housing prices when all households choose pri-
vate schools and no public schools exist.15 The purpose is not to discuss
this as a serious policy alternative but rather to determine where house-
holds would live and what prices they would pay for housing when there
are no price distortions that arise from the coupling of public schools
with residential location. The results suggest that a substantial amount of
residential income segregation exists simply because of differences in
housing quality among districts.16

The second and third rows of the table then report results from the
other extreme: no private schools are permitted and only public schools
operate (funded locally in row 2 and funded centrally in row 3). Thus,
while no bundling between school and residential location choices exists
in row 1, the bundling is complete in rows 2 and 3. This bundling—
whether accomplished through a locally or a centrally financed system—

Thomas Nechyba 147

14. This subsection draws heavily on the discussion in Nechyba (2002). 
15.  It should be noted that there always exists such an equilibrium (without public

schools) in the model. This is because households are assumed to choose their political
support for public schools after selecting whether to attend a private or a public school. In
the absence of public schools, all households choose private schools. Given that they
choose private schools, they will show no support at the ballot box for public schools. 

16. Note, however, that because the model does not address the question of how hous-
ing quality stocks arose in the first place, this does not mean that the first row of table 3
illustrates the level of segregation there would have been if no public school distortions
had ever entered into the construction of housing. Rather, it simply demonstrates expected
segregation levels in the absence of public school distortions given current housing quality
in different districts.
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introduces substantial distortions in housing prices. In poor districts,
houses are depressed as they capture the low school quality (see table 4),
while in rich districts they are inflated because of the high quality of the
schools. This then introduces substantial increases of segregation beyond
what one would expect from interdistrict housing differences alone (see
row 1). The precise method of financing public schools is thus quite sec-
ondary to the bundling of public schools with residential location and
urban housing markets.

Finally, rows 4 and 5 of table 3 introduce the combination of a public
and private system—again for both locally and centrally financed public
schools. The difference between rows 2 and 3 on the one hand and rows
4 and 5 on the other is striking: not only does the introduction of private
schools into a publicly financed system lessen income segregation, it
actually causes income segregation in the model to become less than it
would be simply due to housing quality differences between districts.
When private schools are allowed, demand for housing in district 1 rises
as households attending private schools seek to take advantage of low
housing prices that are (for them) not linked to poor public schools. Simi-
larly, demand for housing in district 3 declines as some households who
would pay high housing prices when housing is bundled with public
schools now “unbundle” their choices by choosing private schools in the
poor district where housing is cheap. This raises the price of housing in
poor districts relative to rich districts, but not to the point where it would
be if housing were not connected to public school access (as in row 1).
Thus the new equilibrium provides incentives to middle- and high-
income households to reside in poor districts while sending their children
to private schools. Table 4 provides additional school-related information
for each of these simulations.

While public finance institutions thus matter for such outcomes as
public school quality differences across districts, the link between resi-
dential housing and public school access matters just as much if not
more. Even under full financial resource equalization through centralized
school financing, substantial interjurisdictional differences in public
school quality remain, and they remain precisely because equalization
takes place within an urban environment in which other economic forces
are at work. Therefore, both public finance institutions and urban hous-
ing markets, as well as the interaction of public and private school mar-
kets, ultimately are key to an analysis of urban school policy. And not

Thomas Nechyba 149
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only do these matter independently, they are likely to interact in impor-
tant ways. Public school financing institutions, for instance, can
strengthen or weaken the connection of public school access to residen-
tial location, and they can cause growth or shrinkage in the private school
market. It is to these interactions that I now turn for different types of
state public finance policies.

School Finance Policies: Partial versus General Equilibrium

Each section that follows begins with a fully decentralized public
school system financed solely through local property taxes determined
within each district through majority-rule voting. It then considers the
effect of different types of reforms under different assumptions about the
responsiveness of households in the model. First, I report how the combi-
nation of public school spending, public school quality in each district,
and average public and private school quality (in each district) changes
when no economic response by households occurs. Second, I consider
how these outcomes change when household residential location and
schooling choices are held fixed but voting behavior adjusts. Finally, I
report the full general equilibrium outcome when households fully adjust
and prices are allowed to change to support the new equilibrium. Two
points are emphasized throughout: first, in some cases the general equi-
librium responses are significant. Second, when policies result in house-
holds switching to or away from private schools, it may be important to
consider the impact of reforms not just on the public school sector but
rather on the overall education sector (including private schools). 

Centralization and Equalization of Public School Financing

This section begins by investigating the partial and general equilibrium
effects of an extreme change in public school financing—from a purely
decentralized system financed by property taxes to one in which the state
fully equalizes expenditures across districts and funds expenditures
through a state income tax. Table 5 shows three key outcomes under the
different assumptions regarding the responsiveness of households in the
model. For each outcome, the local property tax equilibrium is reported
next to the results for the policy change to facilitate comparisons.
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First, consider the impact on spending. The simulation results labeled
“No behavioral change” assume that the state government is able to
maintain the pre-reform average spending in public schools but now
spreads that spending equally across districts. The “Partial equilibrium
voting” column, however, assumes that, holding voters fixed at their pre-
reform location, equalized state spending has to be approved through
majority-rule voting. This effect by itself lowers spending by approxi-
mately 6 percent because of the well-known effect caused by the
skewedness of the income distribution. Under decentralized voting the
median voter in each district is pivotal, while under statewide voting the

152 Brookings-Wharton Papers on Urban Affairs: 2003

Table 5. School Spending and Quality under Decentralized or Centralized Taxation
and Behavioral Assumptions, by District Income Level

Centralized tax, equalized spending

District Local No Partial Full 
income property tax behavioral equilibrium general 
level equilibrium changea votingb equilibrium

Public school per pupil 
spending (dollars)

Low (1) 5,000 7,731 7,309 7,195
Medium (2) 7,326 7,731 7,309 7,195
High (3) 10,215 7,731 7,309 7,195
Allc 7,731 7,731 7,309 7,195

Average public school 
quality

Low (1) 0.3674 0.4618 0.4484 0.4616
Medium (2) 0.6192 0.6370 0.6184 0.6316
High (3) 0.8183 0.7070 0.6864 0.6841
Allc 0.6204 0.6122 0.5943 0.5960

Average school quality 
(including private schools)

Low (1) 0.5421 0.6082 0.5989 0.5755
Medium (2) 0.6853 0.6995 0.6847 0.6904
High (3) 0.8314 0.7313 0.7127 0.7267
Allc 0.6863 0.6797 0.6654 0.6642

a. This column assumes that the state income tax rate is set so as to keep average public school spending equal to what it is
under decentralization.

b. This column assumes that voters approve a state income tax rate used to fund all public schools equally, but no household
behavior changes are permitted.

c. This row calculates average statewide values. For public school figures, this is a weighted average of the remainder of the
column where the weights are the fraction within each district that attend public schools. For overall school figures (the last set
of columns), it is simply an average of the previous values in the columns.

06 1277-4 nechyba BWPUA03.qxd  8/9/2003  10:47 AM  Page 152



median state voter determines the outcome. In a stylized Tiebout model
this implies that average spending in the state is determined by mean
state income under decentralization while it depends on median income
under centralization.17 So long as the median is lower than the mean
(which is the case in real-world income distributions such as the one
modeled in this exercise), this implies that majority rule will lead to
lower average spending under centralization than under decentralization.

Finally, the third column, labeled “Full general equilibrium,” shows
an additional 1.5 percent drop in average spending in public schools
when the full general equilibrium effects unfold. This additional decrease
in spending is due to a reduction in overall private school attendance as
public school finances are centralized, thus leading to an increase in pub-
lic school attendance and a decline in per pupil spending. This increase in
private school attendance under centralization is counterintuitive in the
sense that most would expect the decrease in local choice from central-
ization to lead to an increase rather than a decrease in private school
attendance. However, the conventional intuition is incomplete because it
does not consider two effects that may in fact lead to a decrease in pri-
vate school attendance as financing of public schools is equalized.18 First,
a direct effect occurs in the poor district where public school quality
improves as a result of centralization and thus leads to switching away
from private schools. Second, an indirect effect (which is twice the mag-
nitude of the direct effect in the model presented here) unfolds through
general equilibrium adjustments in housing prices. As the cost of housing
rises in poor districts (because of higher prices due to better public
schools and because of the decoupling of tax burdens from location
choice), households that previously chose private schools in part because
the choice allowed them to consume cheap housing in poor districts now

Thomas Nechyba 153

17. Under a stylized Tiebout model, residents segregate into districts based on their
type, and districts are therefore homogeneous. Thus within each district all households
agree on the spending level and each household consumes its most preferred spending
level. When decentralized spending levels are then averaged across the state, the average
state spending level is simply the average of the most preferred spending levels by house-
holds. But in a state election, households disagree on the best spending level, and the
median household in the state is pivotal (assuming no exit from or entry into the private
school sector).

18. This is demonstrated more fully in Nechyba (2003a). 
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have less incentive to continue in the private sector. These two effects
combine in the model to result in an increase in public school attendance
under centralization, and thus a decline in per pupil spending.19

The second part of table 5 reports the impact on perceived public
school quality. Here, the differences between models that assume no
behavioral change and those that fully incorporate all general equilibrium
effects are not dramatic. In all cases, centralization leads to a narrowing
of public school quality differences across districts, primarily because of
equalization of spending. As peer compositions within public schools
change in the general equilibrium, little additional change takes place.
The increase in public school quality in districts 1 and 2 between the par-
tial equilibrium and the full general equilibrium is 2–3 percent and is due
solely to an increase in peer quality in these schools as children previ-
ously in private schools in district 1 switch to public schools because of
the general equilibrium effects in the housing market. In the case of cen-
tralization of public school financing, the main effects therefore seem
clustered around what happens to public school spending. And because
of the decline in public school spending, overall public school quality
(averaged across districts) declines by about 4 percent despite the
increase in peer quality within the public schools.

The last part of table 5 tells a somewhat different story. This differs
from the previous results in that we now include in the average district
school quality figures the role of private schools within each district.
First, note that, while public school quality in district 1 rises by 22 per-
cent in the full general equilibrium model, overall school quality in dis-
trict 1 rises by only 6 percent because private school attendance falls
from 30 percent to 22.5 percent—and this increase is half what it would
be if the full set of behavioral changes implied by the general equilibrium
model had not been considered. Overall school quality for all children in

154 Brookings-Wharton Papers on Urban Affairs: 2003

19. The model would predict an increase in private school attendance under centraliza-
tion if centralization also led to a decline in public school efficiency (as is sometimes
argued). In fact the model, combined with empirical results in the literature, suggests that
it may indeed be likely that public school spending becomes less efficient the more spend-
ing is centralized and equalized. More precisely, radical centralization and equalization of
public school spending seems to be correlated with higher private school attendance (as,
for example, in California). The model of this paper suggests this could only happen if an
additional effect was falling public school productivity.
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the state declines by an amount roughly similar to the decline in public
school quality, but the distribution of the decline is different when pri-
vate schools are included. In particular, the ratio of public school quality
in district 3 to that in district 1 declines by 50 percent (from 2.23 to 1.48),
with this decline being disproportionately due to an increase in public
school quality in district 1. The ratio of overall school quality in district 3
to that in district 1, however, falls by only 21 percent (from 1.53 to 1.26),
but with this decline being disproportionately due to a decrease in overall
school quality in district 3 (with only a small increase in district 1). 

Thus, when viewed through the lens of only the public school system,
centralization leads to a substantial narrowing of interdistrict quality dif-
ferences primarily because schools get better in poor districts. However,
when viewed through the lens of the combined public and private school
system, the narrowing of interdistrict average school quality occurs pri-
marily because of a reduction in school quality in the rich districts. 

State Grants-in-Aid

The extremes of full decentralization and full centralization modeled
in the previous sections are rarely found in school systems in the United
States. Rather, most states have designed complicated formulas for deter-
mining state aid. This results in hybrid systems of partial local funding
(typically through the property tax) combined with some state funding
(typically through state income or sales taxes). This section therefore
provides some examples of state grant programs to investigate how par-
tial and general equilibrium effects may affect an analysis of such hybrid
systems. In particular, it begins with a comparison of state block grants
(of $3,000 per pupil) to all school districts with a state matching grant
program that requires roughly the same level of state funding. (The latter
simulations match local spending by 40 cents for every dollar of local
spending.) It then proceeds to an analysis of more targeted state aid,
again simulating both block and matching grants. It is well understood
that block and matching aid have rather different built-in incentives, with
the block grants giving rise to an income effect while matching aid adds
a substitution effect because it changes the relative price of funding local
schools. In addition, however, these programs have general equilibrium
effects that have not typically been treated in policy analysis. In each

Thomas Nechyba 155
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case, the results are presented in tables 6 and 7 in a format similar to that
used in table 5.

statewide grants. The top half of table 6 provides simulation
results for the introduction of a $3,000 per pupil state block grant to all
districts. The first column in each subsection (labeled “No behavior
change”) simply assumes districts will spend an additional $3,000 per
pupil with no change in voter or household behavior. Naturally, a large
increase in public school (and overall school) quality would then take
place. The second column in each subsection (labeled “Partial equilib-
rium voting”) assumes voters now vote on local taxes knowing that the
state will provide an additional grant funded by income tax, but no addi-
tional household behavior changes are allowed. In district 1, per pupil
spending then falls back to its original level while it changes slightly in
the other districts. As a result, overall public school quality rises slightly.
Finally, the third column in each subsection (labeled “Full general equi-
librium”) includes household behavior changes, which include most
notably a small shift out of private schools and into public schools (pri-
vate school enrollment in districts 1 and 3 drops by 2.5 percentage
points) accompanied by small changes in house prices that cause addi-
tional marginal adjustments in household location choices. The full gen-
eral equilibrium effect on public school quality is marginal, with the
exception of district 3, where the small switch of households with high
peer quality to public schools causes a significant increase in public
school quality. Overall school quality changes similarly to show a small
overall gain in school quality from the state block grant program. The
interdistrict variance in both public and overall school quality, however,
increases.

Marginal changes under block grants turn into much more significant
changes under a matching grant program that results (in full equilibrium)
in the same level of state spending as a $3,000 block grant. Again, the
initial column simply assumes that local taxes remain constant under the
block grant, but because of the substitution effect arising from the change
in the relative price of public school spending, the “naïve” initial esti-
mates of spending increases are essentially correct for districts 2 and 3.
Only in district 1 does public school spending not rise as much when
political adjustments by voters are taken into account (primarily because
the constraint of a minimum spending level of $5,000 was initially bind-
ing on district 1). Thus the partial equilibrium political adjustment pre-

156 Brookings-Wharton Papers on Urban Affairs: 2003
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dicts substantial increases in public school quality, especially in districts
2 and 3. Finally, the full-equilibrium adjustment results in additional
large changes. With public school quality increasing in all districts, sub-
stantial switching from private schools into public schools takes place, as
well as migration of previous private-school-attending households from
poor districts to wealthier districts as house prices adjust to reflect
changes in public schools.20 However, the decline in private school atten-
dance in district 1 does not result in a large influx of high-peer-quality
households into district 1 public schools because more than two-thirds of
those leaving the private schools in district 1 migrate to other districts to
use public schools there. Thus the full equilibrium simulations suggest
small additional increases in public school quality in districts 1 and 2 and
large increases in district 3. Overall school quality (which incorporates
the impact of the disappearance of good private schools) actually drops
by 12 percent in district 1 (even though public school quality rises by
almost 9 percent), while it increases by over 30 percent in district 3.

The primary showing of table 6, then, is that universal state aid pro-
grams that are not targeted to struggling districts may result in some
overall improvements in school quality but may simultaneously cause
significantly larger inequities across districts. A $3,000 block grant
improves public school quality by barely 3 percent in district 1 but by
over 10 percent in district 3. Similarly, overall school quality (including
that provided by private schools) declines slightly in district 1 while
increasing by over 9 percent in district 3. For matching grants the results
are even more dramatic. Partial equilibrium results that do not incorpo-
rate the general equilibrium household adjustments in residential location
and private school choice tend to understate these effects. 

targeted state aid. Grants specifically targeted to poor public
school districts, those represented by district 1 in the model, are exam-
ined in table 7. The top part of the table reports results from a $7,000 per
pupil block grant to district 1 public schools. The lower part focuses on
results from an equally funded matching grant targeted only to district 1
with the aim of achieving the same level of spending in district 1 public
schools as would emerge from the $7,000 targeted bock grant. Districts 2
and 3 remain funded solely through local property taxes.

158 Brookings-Wharton Papers on Urban Affairs: 2003

20. Private school attendance drops by over 50 percent in district 1, from 30 percent to
12.5 percent, In districts 2 and 3, it drops by 50 percent.
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Column 1 in each subsection again assumes no adjustment by voters
or households. It is noteworthy that even under this “naïve” assump-
tion—implying an increase of fully $7,000 (under the targeted block
grant) in per pupil spending in district 1 with no change in spending in
other districts—public school quality in district 1 would still not have
risen to the level of public school quality in districts 2 and 3 (which
spend considerably less). The calibrated production function of the
model gives a substantial role to spending in public schools, but there is a
limit to how much spending alone can accomplish. Furthermore, the
political adjustment (holding all other household behavior fixed) implies
that spending from heavily funded state programs targeted at poor dis-
tricts will rise considerably less than dollar for dollar.

Since programs modeled in table 7 are strictly targeted to only the
poor district, one might initially think that a partial equilibrium analysis
may in fact not fall far short of a more general equilibrium approach.
This, however, does not seem to be the case. In fact, a series of general
equilibrium effects is set off by the introduction of such targeted grant
programs, causing the effects of these programs to spill over into private
school markets, housing markets, and public schools in other districts.
Specifically, with schools improving substantially in district 1 under the
partial equilibrium assumptions, and with property taxes falling as states
pay for public schools, depressed housing prices rise in that district. This
causes marginal households attending private schools (previously resid-
ing in district 1 to take advantage of low housing prices to send their chil-
dren to private schools) to emigrate to other districts, often switching to
their public schools and replacing residents that value schooling less.21

Substantial declines in private school attendance then occur, particularly
in district 1 but also in districts 2 and 3, as public schools there improve
both through more spending (because of a larger political constituency
for schools) and a better public school peer group. Despite the state block
grant targeted solely at district 1, the general equilibrium model predicts
increases in per pupil public school spending of 10 to 16 percent in the
other districts. This spending increase is accompanied by an increase in
public school peer quality within districts 2 and 3 (from households that

160 Brookings-Wharton Papers on Urban Affairs: 2003

21. Private school attendance falls from 30 percent to 22.5 percent in district 1, from
20 percent to 15 percent in district 2, and from 10 percent to 7.5 percent in district 3.
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previously attended private schools in district 1), pushing public school
quality in those districts up by 12 to 15 percent. Public school quality in
district 1, however, is virtually unchanged from its partial equilibrium
level as only a few households switch from private schools in district 1 to
the public school in that district.

Compared to results for a universal $3,000 block grant analyzed in
table 6, the targeted $7,000 block grant in fact achieves universally
preferable outcomes in terms of school quality (while requiring signifi-
cantly less state funding), This is not the case under a partial equilibrium
model where only district 1 experiences higher public and overall school
quality under the larger targeted program than under the smaller univer-
sal grants. However, when the full general equilibrium effects are taken
into account, both public and overall school quality levels are substan-
tially higher in all districts under the targeted program. The significantly
larger general equilibrium effects for the targeted program arise precisely
because the program is targeted and thus causes larger relative price
changes than does a nontargeted program.

An additional surprising result appears when targeted block grants are
compared to targeted matching grants that result in the same level of pub-
lic school spending in district 1. Because matching grants continue to
require local property tax effort, general equilibrium increases in housing
prices in district 1 are more muted, thus setting off smaller overall gen-
eral equilibrium effects. While private school attendance also falls by
similar magnitudes, the decline is different because it involves signifi-
cantly less migration between districts than what arises under a targeted
block grant. Average public school and overall school quality then do not
change nearly as much as under a targeted block grant aimed at achieving
the same increase in public school spending in district 1. 

Thus while partial equilibrium adjustments in public school quality
are more dramatic under a matching formula, general equilibrium adjust-
ments are significantly larger under block grants. Overall, then, it seems
that extending the analysis of school finance reforms from a partial to a
general equilibrium context becomes more important the more targeted
the aid programs and the more they contain block rather than matching
elements. 

state-funded vouchers. A final set of school reforms that is gain-
ing increasing attention encompasses the state funding of private school

Thomas Nechyba 161
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vouchers or other state-funded choice programs.22 Table 8 focuses on pri-
vate school vouchers funded by state income taxes. For this set of school
finance policies the general equilibrium effects are more immediately
apparent and have been explored in more detail elsewhere.23 This section
simply illustrates the impact of two types of vouchers, both set at $2,500
per pupil. The first type is unrestricted with any household eligible, while
the second is restricted to only those households residing in poor dis-
tricts.24 For purposes of the analysis that follows, a voucher is defined as
a state subsidy of $2,500 or the full private school tuition (whichever is
lower) for households choosing to send their child to a private school.

The first two columns under each subsection of table 8 differ slightly
from those in the previous tables while the rest of the table follows a sim-
ilar format. In particular, columns labeled “Little behavioral change”
allow private schools to adjust tuition levels (and thus spending levels) in
response to the introduction of the voucher, but no adjustment on the part
of households or voters is allowed. Columns labeled “No migration equi-
librium” allow for both the adjustment of political choices by households
and the formation of new private schools to meet any additional demand
by households seeking to switch from public to private schools in
response to the voucher. However, no migration is permitted under this
set of simulations. Finally, columns labeled “Full general equilibrium”
report simulations that allow for all household choices to change, includ-
ing most importantly the choice of residential location.

The difference between a partial and a general equilibrium model is
perhaps starkest for the case of private school vouchers. Since no addi-
tional state money is provided to public schools, no change in public
school spending occurs under the first column in both voucher scenarios.
With households permitted to switch to private schools in the second col-
umn (labeled “No migration equilibrium”), the potential for a change in
per pupil spending in public schools emerges as those households that
switch to private schools are assumed to no longer support taxes going to
public schools. However, only in district 1 do any households switch to

162 Brookings-Wharton Papers on Urban Affairs: 2003

22. Although this is not explicitly explored here, publicly funded charter schools—to
the extent that they do not base admission on residential location—would have general
equilibrium effects similar to those reported here for private school vouchers.

23. Nechyba (1999, 2000, 2002, 2003a, c).
24. The latter type of voucher (targeted to districts) is one that has been proposed at the

national level by the Bush administration and has been passed at the state level in Florida.
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private schools. Because public schools in district 1 are already spending
the minimum per pupil ($5,000), no further erosion in public school
spending is possible.25 Public school quality, however, falls slightly in
district 1 as higher-peer-quality families exit the public schools. At the
same time, overall school quality increases in district 1 as the average
quality of new private schools is greater than that in public school s. Sim-
ilar increases in overall school quality occur in districts 2 and 3 even
though no household switches to private schools because existing private
schools raise their spending slightly in response to the introduction of
vouchers.26 Since only households in district 1 switch from public to pri-
vate schools as a result of a voucher universally available in all districts,
results are identical for the partial equilibrium simulations when vouch-
ers are targeted only to district 1.

While partial equilibrium effects are therefore small, the general equi-
librium effects reported in the last column of each subsection in table 8
are large and driven almost solely by migration effects and housing price
adjustments. Given the depressed housing prices in district 1 (and the
similarly inflated housing prices in district 3), the model does not predict
large increases in private school attendance unless households interested
in switching from public to private schools are able to move in order to
take advantage of lower housing prices when making the switch. Thus
marginal households in districts 2 and 3 previously were willing to pay
inflated housing prices to gain access to good public schools but are now
more easily able to afford private school tuition. As a result, there is no
reason for them to continue to pay relatively high housing prices when
more housing of the same quality is available in district 1 at lower prices.
Private school attendance in district 1 therefore increases dramatically
(from 30 percent to 62.5 percent under the universal voucher and from 30
percent to 70 percent under the targeted voucher), primarily because

164 Brookings-Wharton Papers on Urban Affairs: 2003

25. In models where local public school spending is not at its minimum level, private
school vouchers could actually have the effect of raising per pupil public school spending
despite a decline in political support for public schools because the existing public school
budget is spread over fewer school children when many in the district attend private
schools. In effect, the exit of some families into the private market makes per pupil spend-
ing cheaper, therefore acting like a matching grant for voters who continue to send their
children to public school. 

26. The increase in spending in existing private schools is predicted to be small
because the $2,500 voucher only gives rise to a small income effect for households that
already choose private schools.
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households of high peer quality leave public schools in districts 2 and 3
to reside in district 1 to use the voucher. Increases in private school atten-
dance in districts 2 and 3 are more modest.27

One of the more notable findings from this line of research is that the
feared negative impact of vouchers on public schools is strongest not in
districts where most private school vouchers are used (district 1) but
rather in districts from which those who switch from public to private
school originate. Their loss in districts 2 and 3 causes decreases in public
school peer quality as well as declining political support for public
schools (in district 3). While public school quality thus falls by 8 percent
in district 1 under universal vouchers, it falls by 26 percent in district 2
and by 12 percent in district 3. Even more dramatically, under a voucher
targeted solely to district 1, public school quality falls by 13 percent in
district 1—a modest effect compared to declines of 40 percent and 26
percent in districts 2 and 3. The impact on district 2 is particularly large
because residents of district 2 can more easily find appropriate housing
choices in district 1 as they switch to private schools than can residents
of district 3 (because the house-quality distribution of district 1 overlaps
more with that of district 2 than with that of district 3.) Migration and
general equilibrium price effects then cause cream-skimming by private
schools to affect disproportionately public schools in districts other than
those in which the vouchers are used, particularly middle-income dis-
tricts. And, as in the previous section, these general equilibrium effects
are stronger when the policy is targeted.

Although it is certainly the case that the impact of private school
vouchers on public schools is of independent importance, the last column
of table 8—reporting results for overall school quality (including private
schools)—is nevertheless striking. Because of the disproportionate use of
vouchers in district 1, average school quality in district 1 actually sur-
passes average school quality in district 2 and comes remarkably close to
that of district 3. Given the results for public school quality, this clearly
masks an enormous heterogeneity in school quality within the poor dis-
trict between private and public schools. Nevertheless, if good private
schools, and the high-peer-quality households that choose them, have

Thomas Nechyba 165

27. Under both types of vouchers, private school attendance increases to 40 percent in
district 2. In district 3, private school attendance rises from 10 to 12.5 percent under the
universal voucher but does not rise under the targeted voucher.
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independent positive effects (which are not modeled) on communities,
the last column of the table may hold other important lessons for urban
policymakers.

Although these results are striking, the importance of general equilib-
rium effects in general, and in the case of vouchers in particular, should
not be that surprising. Local policymakers have long been aware of the
close connection between residential housing markets, local school qual-
ity, and local tax rates. Each of the policies analyzed has altered this con-
nection in some way and has given rise to general equilibrium effects that
are often absent from policy analysis. For vouchers these effects are par-
ticularly large in comparison to partial equilibrium effects because
vouchers most directly affect the key reason identified earlier for why
public schools can be so different in equilibrium. This reason was found
in the bundling of residential housing and school choices, a bundling that
arises because of residence-based admission to local public schools.
Vouchers, more than any other policy, unbundle this connection by mak-
ing it easier for households to choose housing and school quality sepa-
rately. If the bundling is important (as I argue it must be), unbundling
must be important as well. The same forces play a similar but less dra-
matic role for the other types of school finance reforms analyzed in this
paper.

Finally, it is noteworthy that overall (public and private) school qual-
ity is shown to decline with private school vouchers. This is a direct
result of two assumptions in the model: first, the model assumes no com-
petitive gains from increased competition. As noted earlier, if such an
effect were included in the model, the general equilibrium effects empha-
sized in this paper remain, while overall school quality would improve
(as would public school quality in each district if the competitive effect is
sufficiently large).28 Second, the role of peer inputs into the school pro-
duction model is specified in such a way as to cause average school qual-
ity to increase (all else being equal) the more households with different
peer quality mix within schools. Because private schools seek to skim
high-peer-quality households from public schools, an increase in private
school attendance implies less mixing of household types within schools.
Again, it is shown elsewhere that the general equilibrium effects empha-
sized here do not change if this model of peer inputs into school produc-

166 Brookings-Wharton Papers on Urban Affairs: 2003

28. See Nechyba (2003c).
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tion is altered to make mixing less efficient, but overall school quality
would then increase with higher private school attendance.29

Perceived and Real Limits of the Analysis

Although the computational approach used in this paper provides a
powerful engine for analyzing questions of the kind tackled here, the
approach has inherent limits. Any structural model that attempts to merge
all of the relevant economic forces for urban school policy must by defin-
ition make explicit assumptions that are almost certainly only crude
approximations of complex real-world processes. While, in the words of
one commentator on this work, the engine that drives the analysis can be
“intoxicating” by providing explicit numerical estimates for policy alter-
natives, it is thus not appropriate to interpret the results too literally. The
advantage of the approach is that it provides a single, internally consis-
tent method for comparing policies and tracing partial and general equi-
librium effects, and it therefore provides a useful guide for thinking
about the relative quantitative importance of different real-world eco-
nomic forces. At the same time, the assumptions made in the process of
modeling complex forces are tenuous enough to recommend caution in
interpreting results as firm absolute predictions.

Some Common Concerns and Misunderstandings

Some of the caution arises from technical details such as implicit elas-
ticities embedded in functional form assumptions of preferences and pro-
duction. The empirical literature has often not provided a firm sense of
what these elasticities should be, and the approach therefore takes stan-
dard functional forms as a starting point. Sensitivity analysis suggests
that the relative magnitudes of general and partial equilibrium results are
unlikely to change dramatically as these implicit assumptions are
changed. Similarly, concerns may arise from the assumption that housing
stocks are taken as given in the model and do not change as general equi-
librium effects cause migration of some households within and across
districts. In other work I have argued that, while such concerns are cer-
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tainly valid, the assumption actually tends to understate the kinds of gen-
eral equilibrium effects highlighted in most of this paper.30 Thus as hous-
ing stocks are more flexibly modeled, general equilibrium effects are
likely to become more rather than less important.

The same is true for a concern that non-school-related externalities
from migration are not explicitly modeled as migration takes place. Some
commentators, for instance, have mistakenly argued that the model
assumes too great a willingness of households to seek lower housing
costs because the model does not take into account such factors as the
characteristics of neighbors, other neighborhood amenities, and so forth.
Since housing prices are used to calibrate benchmark housing and neigh-
borhood quality levels, all such factors are taken into account in the
initial benchmark model because all such factors would indeed be capi-
talized into prices. While it is true that the model then holds non-school-
related neighborhood externalities fixed as migration occurs, any move-
ment of high-income households into low-income areas would tend to
raise non-school-related neighborhood quality, increasing rather than
decreasing the migration effects highlighted in many of the simulations.
Thus, to the extent that policies like private school vouchers cause high-
income households in the model to move to low-income districts, the
model understates rather than overstates the willingness of households to
move. It is only in simulations where migration occurs from poor to rich
areas that the exclusion of changes in neighborhood externalities would
bias the general equilibrium results upward.

Finally, many of the results reported here highlight general equilib-
rium effects that include migration of households between districts as
well as switching behavior from public to private schools or vice versa.
Such effects would not emerge if households generally faced high mov-
ing costs, and concerns may arise that general equilibrium effects in the
model depend too much on the assumption of an absence of such costs. I
view such concerns as very valid in the short run but largely unimportant
in the long run for urban economies in the United States. American
households move often, typically for reasons other than schools. Such
moves occur because of job-related changes or because changes in family
size or income dictate a discrete change in housing consumption. The
appropriate interpretation of the mobility behavior observed in this paper
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is one that emphasizes that as families move for a variety of reasons, the
economic environment in which they make their new housing decision
matters. School policy changes that environment, and thus alters the way
in which housing and schooling decisions are simultaneously made as
families find themselves moving for reasons that may have little to do
with schooling. Given the frequency with which American families
move, the “long run” in which these general equilibrium effects become
important may then not be very long at all. 

Some Effects That Are Not Modeled but Might Be Important

Other concerns may arise from the fact that certain possible effects
that are sometimes claimed but are not firmly established empirically are
excluded from this analysis. For instance, the simulations reported here
do not include a “competitive productivity effect” in public schools
resulting from increased private or public school competition. In other
work, I have shown that the presence and relative size of the general
equilibrium effects highlighted in this paper are not affected by the inclu-
sion of such a competitive effect, although the absolute value of school
quality predictions does depend on it.31 Thus, in simulations of private
school vouchers, for instance, public and overall school quality may well
improve with vouchers if competition causes productivity gains in public
schools. But the simulations reported in this paper do not show such an
improvement because the competitive effect is not modeled. Similarly, it
is sometimes argued that decentralized school finance results in better
use of local information and thus greater school productivity than does
centralized finance. Again, while this may certainly be the case, the
effect is not modeled here and may therefore affect the absolute value of
some of the outcome variables even as the relative importance of partial
and general equilibrium effects remains roughly the same.

Two additional features of the real world that are not modeled should
add to one’s skepticism of the immediate applicability of the absolute
predictions of the model to contemporary urban settings. First, the model
currently does not include any heterogeneity in household preferences. In
some sense, this is in part a strength of the current approach because it
keeps out of the analysis any unnecessary appeal to preference hetero-

Thomas Nechyba 169

31. Nechyba (2002, 2003c). 

06 1277-4 nechyba BWPUA03.qxd  8/9/2003  10:47 AM  Page 169



geneity in explaining heterogeneous outcomes within the public school
sector. At the same time, however, measurable characteristics such as
religious preferences of households are important determinants of school
choices made by households. In fact, when religious heterogeneity is
added to the model used in this paper, structural estimates demonstrate
that this heterogeneity carries considerable explanatory power.32 Second,
it is difficult to ultimately provide true predictions of the impact of
school policies in urban settings unless not just income heterogeneity but
also racial heterogeneity is modeled explicitly. The inclusion of race in
the model used in this paper, however, remains a project for future
research.

Conclusions

The approach taken in this paper has allowed for an explicit compari-
son of partial and general equilibrium effects from school finance policy
reforms in a single, internally consistent framework that can successfully
replicate important features of the data under current school finance poli-
cies. On a number of occasions the approach has led to the conclusion
that general equilibrium effects may alter conclusions drawn from a par-
tial equilibrium analysis in surprising and large ways. This implies that
school finance policy cannot easily be analyzed without explicitly taking
the link to housing markets and private school markets into account. Fur-
thermore, when analyzing the politics of school reform, it may be the
case that policy change (or lack thereof) arises not so much because of
the impact of such change on schools but rather because of the implied
general equilibrium effects on housing values and thus household wealth
distributions. In the case of vouchers, for instance, high-income residents
in good school districts could suffer substantial capital losses while low-
income residents in poor school districts might experience capital gains.
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Eric A. Hanushek: Public and professional debate about the best way to
fund schools have been going on for a very long time, but their intensity
has increased enormously over the past three decades. Yet this debate
remains resistant to careful and thorough analysis. The paper by Thomas
Nechyba provides a clear statement of the value of systematic analysis of
important policy issues. This paper, which provides an overview of a
series of papers by Nechyba, is a dramatic departure from most previous
discussions. It provides specific insights into the likely outcomes of a
number of policies currently being discussed. But more important, it
develops a structure for thinking about the entire funding matter. I am a
great fan of this line of research, and I think it has provided considerable
clarity to an area clouded in slogans, emotions, and vested interests.

This powerful analysis introduces economic theory into policy evalua-
tion. In some areas such as regulatory policy or monetary and fiscal pol-
icy, economic analysis is common. Such is not the case when it comes to
schools and their finance. Moreover, while Nechyba describes this work
as “applied theory,” he has now developed a machine that goes beyond
theory and gets close to the details of actual policy proposals.

The central theme of this line of research is that school finance cannot
be analyzed in isolation from other choices and behavior. In various
other subjects of interest, partial equilibrium analysis gives very satisfac-
tory answers. This is not true for school finance, where general equilib-
rium effects almost certainly dominate. This line of research, which is
clearly presented in the paper, shows the importance of considering the
outcomes for schools of individual behavior.
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Nechyba identifies the key interactions among household location,
school finance policies, and school outcomes. Public schooling that is
linked to the residence of a family implies that location and schools are a
joint decision. This jointness implies that policies that affect people’s
evaluation of the finance and quality of schools can change their evalua-
tion of a particular residential location, and families are likely to respond
to policy changes by adjusting their location. A theme that weaves
throughout the analysis is that the role of private schooling has been mis-
understood. Private schooling allows some families to break the link
between household location and the schools that their children attend.
Thus, for example, we find that there is less income segregation by juris-
dictions when private school alternatives are available. This general equi-
librium finding contrasts sharply with the common public view and the
typical policy debates that suggest private schools are a segregating
influence.

Who is surprised by these results? For the most part, economists who
study public finance and urban location are not. Although many of these
people have not spent much time thinking about the institutional details
and the general equilibrium effects that might be expected, with a little
thought they would likely come up with the overall conclusions that
Nechyba reaches. Of course, they would not have a good sense of the
magnitude of any effects, but that is also where Nechyba cautions us to
be careful. The magnitudes are a direct function of some key parameters
that are not fully analyzed or known. 

The group that would be surprised most completely by this analysis is
today’s decisionmakers on school finance—the state courts, the state leg-
islatures, and the state education departments. School finance issues have
been near the top of the policy agenda for at least the past three decades.
This represents the confluence of two different streams of thinking. First,
growing out the 1960s with the concerns about poverty and equity, a
series of lawsuits directly attacked the common mode of school finance.
The beginning was the California suit, Serrano v. Priest, which argued
that it was a violation of the Fourteenth Amendment of the U.S. Constitu-
tion to make “the quality of one’s school based on the wealth of neigh-
bors.” With the common use of local property taxes to fund schools,
jurisdictions with larger tax bases could more easily fund their schools.
Although the U.S. Supreme Court declared in 1974 that this local fund-
ing did not violate the Constitution, these suits have entered a majority of
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state courts under the separate state constitutions. Second, in part pro-
pelled by the report, A Nation at Risk, policymakers became very con-
cerned with the quality of the schools. This concern, which has continued
for the two decades since release of the report, appears to dovetail neatly
with the issues of providing funding for schools. 

As a result, issues of funding have been debated intensely in all states.
The debates in courts and legislatures take a very simple view. People are
stuck in their current jurisdictions. The rich take advantage of their
wealth and superior purchasing power to buy better schools, while the
poor are relegated to underfunded schools. The debates virtually never
acknowledge that households might generally be choosing both locations
and schools. Nor do they consider the possibility that these decisions
would change with different funding arrangements and that these
changes might yield a variety of capital gains and losses for homeowners.
As a result, virtually everybody in the center of these debates would be
surprised by the thinking and the analysis in Nechyba’s work.

Another element of Nechyba’s analytical framework deserves note.
His modeling incorporates decisions to attend private schools and
includes the educational outcomes observed in private schools. In most
debates, students choosing the private schools are written out of the
discussion.

This work extends Nechyba’s previous analyses of school finance.
Simply comparing the modeling advances reported here with what was
possible just a few years ago shows the remarkable strides of this effort.
My only plea is that he speed up the development of this work, and in
that spirit I want to suggest some areas for development.

There are some issues on which Nechyba is at the mercy of other
researchers. Specifically, he must build the behavior in his model on
parameters and models that he gets from other sources. In some key
areas, the other research does not help him out very much. His modeling
stresses the role of peers in developing the quality of schools. The direct
modeling of peers, however, has not been very precise on the strength
and form of any such relationships. Part of this is explicable, because the
identification and estimation of peer effects is notoriously difficult.33 But
Nechyba also extends the view of peer influences in what I believe to be
productive ways. The empirical studies on peers concentrate almost
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exclusively on individual peer interactions in the classroom. This view
ignores the larger political economy issues surrounding how parents
interact with schools to improve schools’ performance, set their agenda,
and the like. Thus while his specifications depend on the quantitative and
qualitative interaction of peers in determining school quality, he does not
get much guidance from existing research.

A second area where existing research is not very helpful is the deter-
minants of private school attendance. Research on private schools has
focused almost exclusive attention on their quality and not on the deter-
minants of attendance rates.34 A central innovation in the current genera-
tion of modeling by Nechyba is the inclusion of private schools as an
important component of the behavior. This extension of previous work is
nontrivial from a modeling perspective, but it greatly enriches the mod-
els. Indeed, the adjustment on the private school margin is one of the sig-
nificant aspects of the policy changes he considers. Yet, at least over the
past thirty years, the overall rate of private school attendance has been
virtually constant at 11 to 12 percent. It has been constant in the face of
significant centralization of school funding at the state level (largely as a
result of earlier school finance cases). It has also been constant in the
face of a more than doubling of the real spending per pupil on public
schools. These kinds of changes would lead to noticeable private school
adjustment in Nechyba’s model, but one does not see them in the data.
This suggests that even though the introduction of private schooling is, in
my opinion, a great stride forward, more thought has to be given to the
form and extent of behavioral reactions in that area.

There are obviously complex forces at work in the private school mar-
ket. For example, while the overall rate of attendance has been constant,
the character of private schools has changed considerably. There has
been a dramatic decrease in Catholic school attendance, for instance, but
this has been offset by increases in attendance at other religious schools.
Some of the complicated influences on overall attendance may indeed be
masking some of the changes on which Nechyba focuses his modeling
efforts.

There are two clear areas of extension that I would like to see
Nechyba pursue. The first is consideration of commercial and industrial
property. His current modeling has only residential property in the prop-
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erty tax base. This approach greatly simplifies both the modeling and
policy discussion, because property-wealthy districts tend also to be
income-wealthy districts, and everything tends to move together. How-
ever, the reality differs from the modeling in important ways. For exam-
ple, New York City is a property-wealthy school district that has very
large concentrations of poor people. This pattern varies by state; New
Jersey has more property-poor central cities than most, so that property
tax base and income of residents are more positively correlated. The dis-
tinction between the wealth of the community (tax base) and the income
of the residents has been blurred, perhaps intentionally at times, in much
of the actual debate on school finance. It would be very useful if
Nechyba could extend his work to capture the differences between the
taxable property and the income and wealth of the residents. This wish is,
of course, easier for a discussant to call for than for a researcher to carry
out. It greatly complicates some of the adjustments that must be
accounted for in the model, and not a lot of research would indicate how
commercial and industrial locations might themselves adjust.

Nechyba’s current housing prices of course capture a variety of loca-
tional advantages that exist in his basic data. Thus other elements of the
property tax base are implicitly included. The difficulty comes in policy
discussions that treat household income and tax base as being close to
synonymous. 

The second major consideration that seems crucial is the inclusion of
race. Constraints on housing location that go with race are undoubtedly
more real and important than those on income.35 If true, this implies that
a specific subgroup may in fact have less opportunity to adjust to optimal
locations. Additionally, my own work points to the importance of peer
groups in terms of race (higher black concentrations hurt black students).
Thus it would be important to bring these elements into the analysis.
Nechyba of course recognizes this, so my mentioning it is more along the
line of trying to help him set his future research agenda.

The final issue that I cannot help but underscore is the interpretation
of the equilibrium outcomes of this modeling effort. Nechyba builds his
analysis on the idea of perceptions and behavior of parents. He stops
short of making welfare comparisons on the basis of any improved or
deteriorating school quality. This corresponds to my view of the current
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structure of schools. There is little evidence that spending on schools is a
good index of school quality, even if parents might tend to use that index.
Thus his model predicts behavior of parents based on their preferences,
but it does not provide guidance on the educational quality issues that
weave around the school finance debates. Current court cases and legisla-
tive actions are propelled by both equity and quality issues, but they have
been unable to describe any quality changes that might result from policy
changes. Nechyba recognizes this clearly.

The overall judgment: this is an exceptionally clear and important line
of research. Nechyba has taken the analysis to new heights, and we can
only hope that he continues rapidly with this development.

Susanna Loeb: In “Public School Finance and Urban School Policy,”
Thomas Nechyba summarizes his research using computational models
to estimate the impact of policies on schooling and residential location
decisions. Perhaps because of the fixed costs of developing sufficiently
complex and accurate models, computational models are rarely used for
educational policy analysis, even though they have the potential to
greatly enrich our understanding of policy dynamics and our ability to
predict the impact of policy choices. Nechyba’s work stands out because
it applies such models to estimate conditions under a variety of policy
alternatives. His framework assumes that families’ utility is a function of
house quality, private consumption, and school quality, which is itself a
function of per pupil spending and average peer inputs. Housing, both
quality and quantity, is fixed. Using data on suburban New Jersey dis-
tricts, he chooses the parameters of the utility function and the school
quality function so that the sorting of families into districts and into pub-
lic or private schools most accurately matches the sorting in the data.
Three points are worth noting. First, understanding general equilibrium
effects is central to understanding the impact of education policy. Sec-
ond, there is a wide variety of potential general equilibrium effects worth
considering when one attempts to predict the impact of education finance
reforms. Finally, there are reasons to be cautious about using the esti-
mates from these models to predict the impact of specific policy changes,
especially in urban areas. 

Nechyba’s work demonstrates the importance of understanding gen-
eral equilibrium effects if we are to predict the impact of education
finance reforms. For example, the models show that a shift from local to
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state funding decreases income segregation slightly when private school-
ing is not an option for families, but increases income segregation when
private schooling is an option. Private schooling decreases in low-income
communities and increases in high-income communities as a result of the
change in finance, which increases segregation. 

General equilibrium effects are evident in empirical studies as well.
For example, while the Tennessee Star experiment showed positive
effects on student learning of reducing class size, especially in the early
grades, large-scale reduction in California increased the demand for
teachers and resulted in a new sorting of teachers across schools.36 The re-
sorting of teachers reduced teacher quality in some schools enough to
reverse the potentially positive impact of smaller classes.37 The example
of class size points more generally to a concern that while experiments
have become the standard in education research, the prevalence of gen-
eral equilibrium effects may make experiments poor predictors of the
impacts of large-scale policy changes. Certainly it is agreed that the
small-scale voucher demonstrations are unlikely to force public schools
to respond to market pressures in the same way that a larger reform
might. Similarly, private schools that open in response to a large-scale
voucher program may differ from those already in place or those that
respond to a small-scale experiment. In Cleveland, for example, the secu-
lar private schools that did open in response to demand were unable to
survive; only Catholic schools remained to serve voucher students.38 Thus
an understanding of general equilibrium effects is essential for predicting
the impact of education reforms: the reduction in class size in 15,000 dis-
tricts will not have the same result as the reduction in one district or one
classroom; vouchers for 10 will not have the same result as vouchers for
10,000 or 10 million; and an increase in spending in one school will not
have the same impact as an overall increase. By allowing families to
move and choose their private school and by allowing housing prices to
change, Nechyba introduces general equilibrium considerations into the
assessment of education policy and demonstrates their importance.

There are many possible general equilibrium effects worth consider-
ing. Nechyba’s paper focuses on three of them: capitalization or changes
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in property values, cross-district mobility, and the choice of public or pri-
vate school. Studies provide evidence that housing prices change in
response to education policy. Jeffrey Guilfoyle, for example, found sub-
stantial capitalization as a result of the 1994 Michigan school finance
reform.39 Randall Reback, looking at the introduction of open enrollment
in Minnesota, found that increased property values in net sending dis-
tricts (probably those with previously lesser-quality schools) was enough
that if property tax rates did not change, the change in property tax rev-
enues would compensate for the loss in students.40

However, while the evidence on capitalization is substantial, the evi-
dence of the responsiveness of private schooling decisions to school
finance reform is less clear. Thomas Downes and David Schoeman did
find some change in private school enrollment after the implementation
of Proposition 13 in California, which dramatically altered the state’s
school finance system.41 Yet the exodus to private schools has not been
substantial.42 As an indication that the model may not capture the true
responsiveness of the public/private choice, table 2 shows that the model
does a good job of replicating most of the distributions in the data. It
somewhat underestimates property values in low-income districts and
overestimates them in high-income districts, but the differences are
small. The difference between predicted and actual private school enroll-
ment in high-income districts, however, is significant. Specification
checks show that if private schooling were fixed at the actual levels, the
predictions of the model would not change. But the lack of consistency
with the data when this element is not fixed may indicate problems with
the underlying assumptions. There are a number of reasons that the
responsiveness of private schooling may not be great. The supply side of
the private school market, in particular, may limit this responsiveness.
The model currently assumes perfectly elastic private schooling, but this
is unlikely to be realistic. The charter school movement demonstrates the
difficulty of scaling up successful programs. New private schools will
differ from private schools already in operation.

It is worth considering whether there are indirect effects other than
those considered by Nechyba that may significantly bias policy predic-
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tions if ignored. There probably are. For example, when constrained by
school finance policies in the purchase of education through taxes, dis-
tricts may respond by encouraging increased private donations.43 Alterna-
tively, districts may reduce public spending in other agencies, such as
county or city parks and recreation departments, to substitute for educa-
tion spending.44 Housing quality may adjust; even parents’ contribution
to education in the home may change. Political support for education
(demand) also may be influenced by the structure of the finance reform.
In the case of the implementation of a voucher program, for example,
voter support for public schooling may shift if part of voters’ willingness
to pay for public education in the current system stems from a desire to
support shared institutions (public schools with teams and concerts) in
the community. 

A priori, it is difficult to know which of the many possible responses
are important for accurately predicting policy effects. The computational
models are complex enough that it is difficult to incorporate all possible
responses into a single model. Here, there is a role for empirical research
that uses policy changes to estimate the magnitude of various possible
responses and to identify those indirect mechanisms most likely to affect
final outcomes. This empirical work alone would not accomplish what
Nechyba’s work does. Empirical studies do not predict, prior to imple-
mentation, the effect of policies in different communities and under dif-
ferent conditions. Computational general equilibrium models can incor-
porate characteristics, such as housing stocks and income distributions,
to simulate how effects of policy may vary. We, however, do need to
know which general equilibrium effects to incorporate. 

When using Nechyba’s model to predict the absolute or relative
impact of school finance policy, especially in urban environments, there
are reasons to be cautious. The first reason stems from my previous dis-
cussion. The models only incorporate some indirect effects. They may be
missing influential mechanisms. Second, the effects that it does incorpo-
rate, particularly the choice of private or public school, may not be as
responsive as the model assumes. This is important, given that many of
the policy dynamics described in the paper appear dependent on the pub-
lic-private school mechanism. Finally, this model assumes multiple dis-
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tricts and smoothly functioning social choice mechanisms. These
assumptions may be more applicable to suburban areas, such as the New
Jersey region where the data come from, than to true urban areas, where
race, patronage, politics, and central leadership can play far greater roles
in determining policy effects than the Tiebout mechanisms captured by
the model. Clearly race plays a significant role in families’ residential
location decisions, even in suburban areas.45 These cautions do not imply
that the simulations are not worthwhile, but that it is essential to assess
the sensitivity of the models to underlying assumptions. Varying the
structural framework of the models is likely to take substantial effort. Yet
it may be worth the effort to see whether other mechanisms may be key
to understanding policy dynamics. Other specification checks, such as
varying the details of the policies analyzed and varying the data, may not
require as much work. Even slightly different policies may have different
effects. For example, Nechyba’s finding that targeted block grants are
more effective than targeted matching grants may not apply if the grant
size is smaller so that the block grant does not exceed the minimum
allowed spending level. Different data, with different income distribu-
tions and different housing stocks, may also lead to alternative conclu-
sions. This is clearly too large an agenda for a single researcher.
Nechyba’s work can serve as an example for the expanded use of com-
putable general equilibrium models in education policy research.
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