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Why Do Households Without Children
Support Local Public Schools?

Linking House Price Capitalization to School Spadi

Abstract

While residents receive similar benefits from mésgal government programs, only about
one-third of all households have children in puBtbools. We argue that capitalization of
school spending into house prices can encouragiergs to support spending on schools, even
if the residents themselves will never have childreschools. We identify a proxy for the extent
of capitalization—the supply of land available fw development—and show that in response
to a plausibly exogenous spending shock in Massatts) towns with little undeveloped land
have larger changes in house prices, but smallerggs in quantity (construction). Towns with
little available land also spend more on schodl& extend these results using data from school
districts in 46 states, showing that per pupil sipeg is positively related to the percentage of
developed land. This positive correlation persistly in districts where the median resident is a
homeowner and is stronger in districts with modedl residents who do not use school services
and have a shorter expected duration in their hohtese findings support models in which
house price capitalization encourages more effigenvision of public services and may explain
why some elderly residents support school spending.



School spending is the subject of some of the mmstentious debates in local
government. While many residents benefit relayiezjually from expenditures on police and
fire services or plowing the streets, only abowg-timrd of all households have children in public
schoolst Although altruism may drive some voters withohildren to support public schools,
one might expect that many communities will “undexide” education from the perspective of
an individual that considers demand for educatizer dis entire lifecycle.

A countervailing argument is that good schoolsar@amenity that is capitalized into house
prices. Past research strongly supports the pitopposhat good schools are capitalized into
house price$. Even if a voter does not use the schools, adutuyer of the property may care
about school quality. Thus childless residents w@g in favor of school spending to maximize
home values. Yet the extent of house price capatidn varies across communities. House
prices may respond more strongly to a spendinggshantowns where land for new residential
construction is scarce. Thus residents in suchsdvave an additional incentive to support
school spending.

Previous theoretical work supports this propositi@rueckner and Joo (1991) show that in
a world with imperfectly mobile residents, the utdedeal spending level for durable local
public goods reflects a blend of his or her owrfgnences and those of the eventual buyer of the
house. Data from the American Housing Survey shbatsthe median homebuyer outside of
central cities has school-aged children althoughntledian resident does not. This link may
explain why some voters without children, suchhesdlderly, might still support additional

school spending.

1 The 1990 U.S. Census shows that 36 percent oeholds have children below 18 years. The National
Household Education Survey estimates that 91 peofegrade 3-12 students were enrolled in publitosts in
1993.

2 See Barrow and Rouse (2004), Black (1999), BagadtCromwell (1997, 2000), Cheshire and Sheppard
(2004), Dee (2000), and Weimer and Wolkoff (2001).



In the prototypical Tiebout (1956) world, residemtould perfectly sort into the community
with their exact preferences. Older householdslavmove to communities that focus
exclusively on services for the elderly. Howeweith a finite number of communities, multi-
dimensional preferences, and moving costs, resddten live in communities whose mix of
services don’t match their precise preferencedeti households may live in a community with
good schools and high school spending becauseatiedpng-time residents or because that town
has other desirable amenities besides the schools.

Previous research has sometimes, but not alwayslfthat educational spending is
negatively correlated with the percentage of ejdezidents® Harris et al. (2001) show that
percent of elderly has only a modest negative efiadocal school spending, but a strong
negative effect on state spending. They arguethieadifference is due to the fact that state
spending is not perceived as having any impactousé prices, while local spending matters
more for house prices. Similarly, Bergstrom e{#982) present evidence from a Michigan
survey of elderly voters showing unusual supparstihool spending, speculating that such
support might be driven by the observation thatyr@frthese voters planned on selling their
house soon and that bad schools bring down houssspr

To examine the hypothesis that the extent of hpuse capitalization drives expenditures
on schools, we examine communities that diffehgirtrelative availability of undeveloped
residential land. This link is quite intuitive.sAong as the local supply curve of land available
for housing is upward sloping and communities arteperfect substitutes, both price and
guantity will adjust in response to demand shodiewever, price adjustment should be larger

(and quantity adjustment smaller) in places wiislavailable land for development. This

% See Inman (1978), Cutler et al. (1993), Poter887), Hoxby (1998), Goldin and Katz (1997, 1999) a
Alesina et al. (1999).



argument is at odds with the assumption in otheeaerch that local property values fully reflect
the present discounted value of future taxes andfiis. Such an approach depends on demand
factors alone and assumes that the supply of utafese: land is inelastic and similar across
locations. Only a few studies consider the pobsilaf variation in the supply elasticity among
different locations (e.g., Malpezzi 1996 and Hafeeiman 2004) or the effect of differential
land supply elasticity on the extent of capitai@at(Bruce and Holtz-Eakin 1999).

We present evidence in favor of this hypothesisgisvo different data sources. First, we
expand on the empirical framework in Bradbury e{2001), who use variation from a property
tax limit in Massachusetts to generate exogenatsuments for spending changes across
communities. When we divide their sample into preots based on the extent to which towns
have available undeveloped land, we find that dehsdwocks lead to larger changes in house
prices and smaller changes in quantity in locatieitis little undeveloped land. These land
constrained communities also vote to increase dadpemding at a faster rate.

Next, we use data on school districts in 46 stabeshow that per-pupil spending is
strongly and positively related to the percentaiggeveloped land in a school district, a proxy for
supply inelasticity. The coefficients suggest thathool district with little available land for
development (68.1 percent of potentially developddhd is already used for housing) spends
roughly 10 percent more per pupil on schools, la# equal, than a district with a large amount of
land available for development (6.6 percent devadidand). Given the likelihood that land
availability is correlated with other factors tmaight impact school spending, we examine a
number of interactions that are driven by theankihg house price capitalization to school
spending. For example, the positive correlatiomvben school spending and the percentage of
developed land only exists in communities whereeniban one-half of households are

homeowners. In addition, the percent of elderbidents is positively related to per-pupil school



spending in districts with little available landjtlpercent of elderly residents is unrelated or
negatively related to school spending in distvelteere land for construction is more easily
available. This effect is even more pronouncedfder elderly residents who have a shorter
expected duration in their property. These resulfgport our proposition that spending on
schools is higher in places with more house pragstalization.

These empirical findings have implications fordtetical and empirical studies in a variety
of areas. For example, the capitalization of digr&dcal public goods into property values can
induce local governments to behave efficiently.(éeglelson 1976, Sonstelie and Portney 1978,
and Fischel 2001) and provides a mechanism s@thaént generations internalize the well-
being of future generations (e.g., Oates and Scti®w8B, 1996, Glaeser 1996, and Conley and
Rangel 2001). Fischel (2001) describes homeowasethomevoters” whose voting and local
political activities are guided by their concerfi®at home values. Our results support such
normative implications in locations with limited partunities for new construction, but not for
places where land for development is freely avélab

Finally, research in many areas makes the im@gsumption of uniform capitalization,
including urban quality-of-life comparischand capitalization studies of environmental
amenities, school spending (or school qualifigjovernment subsidi€sand taxe$. Such
conclusions may be inaccurate given that the extiecdpitalization varies across jurisdictions,

for example, due to differences in the extent nfitase regulation (Mayer and Somerville 2000

* See Blomaquist et al. (1988), Gyourko and Tracy@)9and a summary by Gyourko et al. (1999).

® See, for example, the meta-analysis by Smith amehlg (1995) or recent work by Bui and Mayer (2003).

® While Black (1999) looks only at houses very clasattendance district boundaries where land supfght
indeed be equally and completely inelastic, Haarid Brasington (1996) and Dee (2000) present estgimased on
much less disaggregated data, which might be biagadut controlling for land supply.

" Several authors have argued that location-baseghsiopposed to grants to poor individuals) care laiverse
consequences, since poor residents are typicaltgnewho will be forced to pay higher rents if trensfers are
capitalized into higher house prices (e.g., Hamilt876 and Wyckoff 1995).



and Hwang and Quigley 2004Quur findings suggest that house price capitaliratistimates
cannot be easily interpreted as a household’sngitless to pay for amenities when land for new

development is readily available, as is often tiutside of coastal areas in the US.

1 Theoretical Framewor k

In the analysis that follows, we argue that tkieet of capitalization of fiscal variables and
amenities into house prices should be particulaidi in places where supply of land for new
residential construction is relatively inelast8ome have argued that as long as boundaries do
not change, land supply must always be completaastic. Yet the amount of developable
land for housing is not fixed because land haspgounity cost that depends on its previous
use such as farming or lower density residentiaigpment (Novy-Marx 2004).
1.1 Land Supply Elasticity and House Price Capitalization

It is intuitive that both price and quantity waltljust in response to demand shocks and that
the price adjustment will be larger (and quantdjuatment smaller) if land supply is relatively
inelastic. This argument is illustrated in FigareThe figure depicts a residential land market
with an upward-sloping land supply curve. Land takways be valued above the reservation

price p. , which we think of as the present value of futiared rents from farming. As residential

land values rise, more land (L) becomes developetdusing.

8 variation in the extent of capitalization may leadiifferences in homeowner benefits from the gege
interest deduction and other federal taxes anddiess See Capozza et al. (1996), Stull and §1991), Man and
Bell (1996), and Palmon and Smith (1998a, b).



Figure 1: Exogenous Demand Shocks in a Community Rlenty and Little Available Land
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As in the models of Capozza and Helsley (198918%0) and Novy-Marx (2004), when a
community becomes increasingly built-up, the inaeatal “cost” of building an additional
housing unit increases. The intuition is straightfard. Initially, owners will convert land to
residential use that has other low-value uses, asadarming or parking lots. Eventually,
builders must convert land that is being useddtatively high-value purposes. In addition, by
building today, owners forgo the option to redepdiand in the future when undeveloped land
may have even higher value. Hence the hurdleregpgred to exercise the development option
rises quickly when there is little remaining undeped land.

Previous research on zoning provides further exdden favor of an upward-sloping
supply curve for residential land in a given comityunPogodzinski and Sass (1994) show that
land-use regulations appear to “follow the markafteér controlling for selection bias. Fischel
(1985) and Rudel (1989) argue that undevelopeddandoe relatively easily converted into

residential use in rural areas and locations aetiye of cities but not in more developed places



such as large urban and suburban communities, velxeseng residents have relatively strong
incentives to pass restrictive zoning measuregtzergby effectively limit supply.

In the empirical work that follows, we use thecamt of available developable land in a
community as a proxy for the residential land sygthsticity. The rationale for that choice is
illustrated in Figure 1. Suppose that all commiesitn a specific region have an identical land
areal and residential land supply cunt&, but that one locality, community A, has haddittl
previous residential development and is on a viastie portion of the residential land supply
curve, while community B, with a lot of residentddvelopment, is on the inelastic part of the
supply curve. As the figure indicates, an exogsremand shock will have a stronger price
effect (and a smaller increase in new constructiogpmmunity A, with a higher percentage of
already developed land, than in community B, witlicinless developed land.

Several papers provide empirical support for beotetical framework. Mayer and
Somerville (2000) show that land supply elastisitiary across MSAs, with MSA housing
permits exhibiting a lower responsiveness to prisegsore highly-regulated markets. Hwang
and Quigley (2004) obtain similar findings. Bragion (2002) provides evidence that
capitalization of schooling and crime is weakeraosivthe edge of an urban area where housing
supply elasticities and developer activity are tgea
1.2 A Property Tax Limit asan Exogenous Demand Shock

Brueckner (1982) notes that if local governmemétole local public goods in a property-
value-maximizing fashion, they will choose a spegdevel such that the marginal benefit of an
extra dollar of spending will be exactly offsettme marginal cost of the property taxes needed to
finance that spending. Brueckner’'s argumentusitated in Figure 2 for the simple case where
aggregate property values are a single-peakedifunat a local public good. Spending to the

left of the peak signifies underprovision, whileesgding to the right of the peak is too much.



Figure 2: Public Goods and Aggreqgated Property &alu
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We use this framework to analyze the effect abareform that limits the flexibility of
individual communities to choose their desired l@fgroperty taxes, as was approved in states
such as California, Michigan, and Massachusettisari970s and 1980s. Sponsors claimed that
entrenched local officials spent more on publivieess than the residents wanted. The existence
of a property tax limit will increase the utilitf hbomeowners if spending were to the right of g

such thatoP/0dg <0. However, if the tax limit restricts the localgwnment from increasing
spending to the optimal level, that 87 /dg >0, the utility of homeowners is decreased in

restricted towns. In this case, restricted tovars realize gains in property values if they can
overcome the tax limit.

We examine the impact of Proposition 2% in Massgaetts, approved in November 1980,
as a specific example of such a tax reform. Pritipa2% limited local municipal spending such
that: 1) effective property tax rates were cappeti@mpercent and 2) nominal annual growth in
property tax revenues was limited to 2.5 percemss residents passed a referendum (called an

“override”) allowing a greater increase. Spendinlgs under Proposition 2% applied equally to



all cities and towns, yet variations in local cdudis at the time of its passage have led the
measure to have a very different impact across aamtras.

Bradbury et al. (2001) measure the impact of sipgnchanges on housing values using the
tax reform to provide instruments for local chanmespending that are unrelated to changes in
property values. In 1990, 224 out of 351 commanitvere at their levy limit, so that the only
way to increase nominal spending by more than @éemt per year was for residents to pass an
override. Bradbury et al. show that PropositionSghificantly constrained local spending in
some communities, with most of its impact on sclepanding. Constrained towns realized gains
in house prices to the degree that they were alilectease school spending despite the
limitation. Changes in non-school spending hatélimpact on home values. The authors
speculate that the marginal homebuyer may pladgheehvalue on school spending than the
median voter, possibly because homebuyers are likehgto have school-aged children. That
communities were able to realize gains in propegiyes to the extent that they were able to
increase spending in spite of the limitation suggéswat Proposition 2% caused many towns to
under-provide local public education, at least fribw@ perspective of the marginal homebuyer.

We expect that communities which increased spgndispite Proposition 22 should have
realized stronger gains in property values if thead supply curve is inelastic rather than elastic

This effect is illustrated in Figure 3.



Figure 3: Land Supply Elasticity and Capitalization
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The figure shows the effect of a property tax fion property values for various degrees of
land supply elasticity (completely elastic, intediate elasticity, fairly inelastic). Consider a
specific community that is constrained by Proposi2%2 and can only providg<g'. The
fiscal distortion induced by the property tax limesults in lower property values. If the
community increases the public spending level despe limitation tog, it realizes gains in
property values that depend on the land supplyieigs’ A town with inelastic land supply will
have a greater increase in property values thameninity with more elastic land supgfy.

Of course, this framework assumes that some podi@urrent spending affects the utility
level of future residents. This assumption hol@sschool district purchases durable goods that

benefit future residents, or if current spendingisiens represent a signal or commitment to

° The price level of the three curves is arbitrarjowever, rural communities that have elastic lanpply
consist of inexpensive farmland while suburban amhin communities with inelastic supply of landitglly have
scarce amenities and more expensive residentidl lan

19 Figure 3 also implies that spending increasesiteBpoposition 2% lead to smaller gains in propesiues in
communities that are closer to the optimum. In tloistext it is important to point out that the likeod of being
constrained by Proposition 2¥2 is not related tal lavailability (see the empirical analysis belowdgidence).
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future spending. For Proposition 2%, most increaséhe levy limit are permanent; so if voters
choose to increase the spending limit in one ytbay, are choosing to increase that limit in all

future years as well.

2 Empirical Analysisfor M assachusetts

The preceding section argues that house priceswvins constrained by a tax limit should
change more strongly (and construction less styymglresponse to spending changes in areas
with little available undeveloped land than in @&reath plenty of undeveloped land. To the
extent that increases in spending result in higloeise prices, communities with little available
land have an additional incentive to spend moreayiam schools. These communities should
also be more willing to pass a referendum that@pgs additional school spending. We test
these hypotheses using data from Massachusetthapassage of Proposition 2%.

This setting has several advantages. We estittnatenpact of government spending on
house values using a well-identified setting. Camity characteristics from the date
Proposition 2% was passed in 1980 serve as instrtsrfar otherwise endogenous spending
changes 10 years later. By examining changesaendipg we are able to difference away time-
invariant attributes that may be correlated withg®prices or with our independent variables.
Finally, we have very detailed data on land useaich community. We show that the amount of
available land for development in a community se@® a good proxy for supply elasticity and
that school spending is higher in communities Wes remaining developable land.

2.1 Empirical Specification
We estimate the following system of equations:

Aprice=a, +a,(construction) + a,(A spending) + a(demand shifters} £ Q)

construction = S, + B,(A price) + S,(supply shifters} &, (2)

11



A spending = y;, + y;(A pupils) + y,(% developed land) j, (spending shiftets),,  (3)

A pupils=d, +J,(supply shiftersy , (demand shiftersp, (pugliftersj ¢ . (4)
All of the bold variables in equations (1)-(4) are assumed tdegenously determined. As in
Mayer and Somerville (2000), we model new consiougithe change in housing stock, as a
function of the change in price and other supplyaldes. Demand, supply, spending, and pupil
shifters are vectors of variables that also sesvastruments to separately identify coefficients i
other equations. The exclusion restrictions actlosse equations are quite important. In the
empirical section, we examine the results of loosggeeome of these restrictions.

We lay out the mechanisms through which capitabrampacts school spending with the
following predictions:
Prediction 2A: The coefficients on changes in spending &nd the demand shifterss) in
equation 1 (demand) will be larger in absolute gatutowns with less available land for
development (Figure 3).
Prediction 2B: The price elasticity of constructiofy) in equation 2 (supply) will be smaller in
places with less available land for developmengiFe 1).
Predictions 2A and 2B suggest that demand shodkgations with less available land should
result in larger price changes, but less constrnatelative to places with more available land.
Prediction 2C:Communities with less available land for develepinncrease school spending
more in response to Proposition 2%2. Spending asa® have a larger impact on house prices in
towns with less available undeveloped land and Wotsrs in these towns have stronger
incentives to raise spending to maximize houseepric

To examine these predictions, we estimate equa{ibr(3) using two-stage least squares

with instruments drawn from other equations. Gamgle runs from 1990 to 1994, a time period

12



when most Massachusetts communities were constrym@roposition 2%2. We measuye

price as the percentage change in single-family housegfrom 1990-1994 for each
community. Construction is the number of new single-family home permissied between
1990 and 1994 divided by total existing housingsim each community. We disaggregate
spending into two parts, with separate variables for petaga change in school and non-school
spending over the same period.

First consider equation (1). We use supply stafteom equation (2) and spending shifters
from equation (3) as instruments fammnstruction andA spending, respectively. As with
Brueckner (1982), we interpret the coefficient ohahge in) school spending as the net impact
on house prices of spending another dollar on dsl{oo other public goods), taking into account
the taxes necessary to pay for the additional spgnd

Following Bradbury et al. (2001) and Case and M#¥896), we include three variables as
demand shifters for housing in equation (1). Thesebles are based on previous work
suggesting that aggregate shocks in demand haiegl\&ffects across local communities. For
example, as Bradbury et al. (2001) document, tiegaaf the baby boom and the associated echo
baby boom led to an increase in aggregate pulticad@nrollments in Massachusetts since
1990. The resulting increase in the percentadmogeholds who have children in public schools
raised the demand for houses in towns with gooditgsehools relative to communities with
poor quality schools. Thus we include averagedestes as a proxy for differences in school
quality across communities. As Case and Mayer@)L8Bow, the coefficient on this variable
changes when aggregate enrollments are falling.aMéeinclude two dummy variables
measuring a community’s proximity to Boston to cohtor changes in the value of location

during a period of increasing job growth in downtoBoston and the surrounding suburbs.

13



The system of equations provides many instrumf@nt& price in theconstruction
equation, including the demand shifters, the spendhifters, and the pupil shifters. All of these
variables impact price changes, directly or indlgedy shifting demand, but not the supply of
new units. The supply shifter in equation (2)his tagged amount of new construction. We
include lagged construction as an indication ofakint of regulation in various communities.
One might be concerned that lagged constructitimeiseast reliable of our instruments. The
only specification where the supply shifter is resagy to separately identify a coefficient is in
equation (1). Our findings are unaffected if wepthe construction variable and do not use the
supply shifter as an instrument in this equatioif ae drop the supply shifter as an instrument in
other equations. We also estimate equation (2) avelatively short 4-year period. To the
extent that long-run supply is more elastic thaoristun supply, our empirical work might over-
estimate the price effects and underestimate thatgy effects of a given demand shock. This
may bias against finding any effect of land avaligbon capitalization and supply elasticities.

To test Predictions 2A and 2B, we estimate equat{®pand (2) separately for
communities with above- and below-median percentdgmdeveloped land. Land availability
comes from a 1984 University of Massachusetts bsui@ey of the entire Commonwealth of
Massachusetts. Land is classified into 21 uses.m&asure the amount of developable land as
the percentage of “open” or “undeveloped” land,ahhincludes farmland. One might be
concerned that this measure is endogenously detednso that communities with stricter zoning
rules also have more developable land, and vicgaveFhat is, some communities may have a lot
of undeveloped land, but regulations limit new ¢amndion on that land. If true, we should find
empirical evidence that communities with more depable land have a greater extent of house

price capitalization. However, exactly the oppesitthe case.

14



We examine Prediction 2C by estimating equatigriq3ee if school and non-school
spending are related to land availability. As befove use demand shifters, the supply shifter,
and pupil shifters as instruments for the changeéle number of pupils in the school spending
equation. The pupil shifter in equation (4) is geEcentage of children under age 5 in 1990.
This variable is correlated with expected demamatifi@nges in school services, but is unrelated
to resources to fund the schools under Proposition However, excluding this variable from
the housing demand equation (1) is less clear-Quir. results are unchanged if we drop it when
estimating equations (1) and (2). In the non-stkpending equation, we measure change in
demand for services with percentage change indh&er of residents. We use the same
instruments in the school and non-school spendjog#ons.

Proposition 2% provides a wealth of variables #ratcorrelated with spending changes
but are plausibly uncorrelated with housing sugplgemand between 1990 and 1994. For
consistency with Bradbury et al. (2001), we incladleof these variables as spending shifters in
our baseline specifications. (See Table 4 forctimaplete list of spending shifters used in the
regressions.) Most variables are taken from tinky @880s prior to the passage of Proposition
2%. However, a few variables are taken from tH#01@ensus or state revenue data, including
median family income, the nonresidential shareafding value, the ratio of school enrollments
to population, and equalized property value peitaapl hese variables are measures of
community resources to support local schools optiigical support for schools. However, one
could argue that these variables might not be eedlle from the housing demand equation.
Thus when we estimate the house price regressieimaiude only the 1980 values of these
variables as instruments, a time prior to the ppes®& Proposition 2%%. The results are also little-

changed if we exclude these variables entirely.
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Finally, we provide additional evidence on Pradict2C by examining the likelihood of
passing an override for communities whose spendvejs have reached their cap (the levy
limit) under Proposition 2Y%2. This test may be in@st directly applicable to the theory because
constrained communities must go directly to thesk®tn order to pass an override. The
independent variables in this specification araiidal to those used in equation (3).

2.2 Data

Bradbury et al. (2001) provides a detailed desiompof the data on house prices,
construction, land availability, community charaigtcs, school indicators, and fiscal condition.
These variables are summarized in Table 1. Evenglthe relatively short 1990-94 time
period, communities exhibit substantial variatinnrmany of these variables. For example,
although the average community increases schoalapg by 15 percent, individual towns had
much larger positive and sometimes even negatigagds in spending.

Case, Shiller, and Weiss, Inc. (CSW) provide hqug=e indexes for 208 of the 351
communities in Massachusetts that are based orfrdatal 35,000 pairs of sales drawn between
1982 and 1995. The communities with relatively teansactions that CSW drops from its data
are small, often rural, communities that may hdeerhost available land. This data limitation
likely leads us to underestimate the impact of supfasticity on capitalization because the
smaller communities are likely to exhibit the srastldegree of house price capitalization.

2.3 Results
A. Land Supply and Extent of Capitalization

To begin, we estimate equation (1) separatelgdonmunities with above- and below-

median percentage of available developable lantl€T2). The results are consistent with the

prediction that communities with less availableddrave a greater extent of capitalization.
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All of the coefficients in the house price equatfoncommunities with little available
developable land (column (1)) are larger in absolaiue than the coefficients in towns with
more available land (column (2)). Of particulaterrest, the coefficient on changes in school
spending is more than three times larger (0.33uge0s10) in the towns with the least percentage
of developable land and is only statistically sigaintly different from zero in those
communities. As with Bradbury et al. (2001), tleefficient on changes in non-school spending
is not statistically significant in either regressi though it is larger in the first column thae th
second one. Good commuting locations in the Bost8A and the suburban ring and better
quality school districts also became relatively enealuable in communities with little available
land. Finally, price changes with respect to carcston are much larger in communities with
less developable land. An F-test rejects the thgmis that the coefficients on the spending and
demand variables are equal in columns (1) andop(ue=0.03).

As mentioned above, we include a broad set ofunstnts in our base specification for
comparability with previous research. Yet one rhighnder whether all of these instruments are
truly exogenous or whether we are over-fittingdlaga, and in particular, whether some of the
instruments may be correlated with the percenthgedeveloped land, an issue that would not
have concerned previous researchers. To exanmase fhossibilities, we re-run our specification
removing as instruments six variables that areetated with the percentage of undeveloped land
with a p-value of at least 10-percent. Most obslguthe non-residential share of property value
in 1980 may be difficult to separate from the patage of land that is developed. An additional
four of those instruments are measures of wealthamme, which might also be related to the

extent of development or housing demand in a conityndaoe to political economy (voters want
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to protect property values) or community desirailt The final instrument in this category, the
percentage of residents less than 5-years old90,1éhly has a p-value of 0.10, but we exclude it
for consistency.

The sensitivity tests continue to suggest that camties with less available land have a
greater extent of capitalization. When we dropdixepotentially troublesome instruments, the
results become somewhat stronger than those peesentable 2. The difference in the
coefficients on the capitalization of school spegdior more and less developed communities is
larger in magnitude (0.45 vs -0.08), while the eliénce in other coefficients remains similar.
Hansen’s J-Statistic, a joint test of exogeneitthefinstruments, has a p-value of 0.45 when we
exclude the six troubling instruments, suggestiregcannot reject exogeneity. The findings also
do not change if we re-estimate the equation byoxémg over-identified instruments one at a
time. Finally, we estimate the equations with aimal set of instruments that have no
demographic characteristics or recent Propositiarvariables, including lagged permits, the
1980 tax rate, and the number of years requireddoce tax rates to 2% percent. With the small
set of instruments, the coefficients are quite lsintd those in Table 2, although the standard
errors rise such that some of the endogenous Veasiabe no longer statistically significant.

Table 3 examines differences in land supply eldstscbetween the same two groups of
communities. Consistent with the second predidtiom our theory, the evidence shows that
shocks to demand lead to greater constructionvimsovith more available land. The dependent
variable is the number of single-family home pesnditvided by total housing units. Columns
(1a) and (1b) report direct estimates of land sypfasticities. The coefficient on change in

house prices is relatively large and significarthat5 percent level in locations with more

" These instruments include per-capita propertye/aiul 980, per-capita income in 1980, the proportibstate
aid in the local budget in 1981, and the percertduiits with a college education in 1980.
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developable land, while it is quite small and rtatistically significant in the more developed
locations. The test of equality between the comfits in columns (1a) and (1b) rejects with a p-
value of 0.10. Columns (2a) and (2b) include laggermits to control for other factors that
might lead to new construction. We exclude thisalde in the first specification out of concerns
that it might not be truly exogenous. Even withiitclusion, the coefficient on change in house
prices is about one third larger in locations witbre available land. A test of equality between
the coefficients in columns (2a) and (2b) rejecith & p-value of 0.10. The regression constants
suggest that steady-state construction is onealsdtrge in relatively developed regidfs.
B. Spending and Override Regression Results

The findings in the previous section suggest lihadtions with little available land for
development respond to demand shocks with relgtiaejer changes in house prices and
smaller changes in new construction. Next, we exarwhether communities with little
available land have a disproportionate increaspending on public services when faced with a
shock to school spending due to Proposition 2%-.

Table 4 reports regression estimates from thetansafor percentage change in school
spending and non-school spending between 19902 fbr all communities in our sample.
To control for differences in the usage of localvgmes, the school spending regressions include
the percent change in number of students as argendas variable, while the non-school
spending regressions include the percent changegulation between 1990 and 1994. We
include exogenous variables from the housing demaaddsupply equations in Tables 2 and 3 as
instruments for percent change in pupils or poputat Columns (1) and (2) report the equations

with all of the variables described in the dataisec a broad set of constraint variables from

12 Our estimated supply elasticities are much lolantin other work that looks at longer time perio8ee
Gyourko and Voith 2000, for example.
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Proposition 2Y2, plus the percentage of developed, e variable of interest. The results are
virtually unchanged in columns (3) and (4) whends@p the more recent variables.

As suggested by Prediction 2C, land scarcity hass#tive effect on school spending. The
coefficient on percentage of developed land isstieally significant at the 5 percent level and is
quite similar across specifications (columns 1 andThe coefficient in column (1) suggests that
a community with 10 percent more developed lanthi®4 has a 2.4 percent larger increase in
school spending. Cities and towns that were requio cut revenues for the first two or three
years of Proposition 2%z (the communities that fabedargest initial constraints) increased their
school spending 9 and 16 percentage points legsecavely, than communities with zero or one
year of initial revenue cuts. All of the Propasiti2% coefficients but one (at levy limit, no
overrides) have the anticipated sign, and manybbes are statistically different from zero.

The non-school spending results are much wealtbough still in line with our prediction.
The coefficient on percentage of developed lanmbsstive, but not statistically different from
zero. Only three other constraint variables adévidually statistically significant, with the
coefficient on at levy limit in 1989, no overridagain having the wrong sign. These findings are
consistent with those in Bradbury et al. (2001)pwpeculate that non-school spending, which is
dominated by costs for fire, police, and public ksosuch as trash removal, street repair, and
snow plows, may have fewer discretionary items thanschool budget.

Finally, we examine the relationship between landilability and the cumulative amount
of overrides (per capita) in the communities thatevmost highly constrained by Proposition 2%,
towns whose spending in 1989 is within 0.1 peroéistate-mandated spending (levy) limits.
Thus voters in these towns must explicitly apprameverride allowing spending increases
above 2% percent per year. Similar to PredictionWe expect that land scarcity (and thereby

the extent to which additional spending on schaotsapitalized into house values) provides
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stronger incentives to vote for an override. Basimmary statistics support our prediction.
Over one-half of constrained towns with little dahle land pass an override (57 percent)
compared with only 35 percent of towns with moréeptially developable land.

Table 5 examines determinants of the amount afrioless approved by voters in
communities that were near their levy limit in 198%olumn (1) reports results for the base
equation with controls for the percentage of dewetbland in 1984 and other local
characteristics for 1990 that may affect demanceéurcation, but without Proposition 2%2
variables. Since these communities are alreadstcned by Proposition 2Y2, there is no reason
that Proposition 2% variables should affect incretalespending. Nonetheless, columns (2) and
(3) include early and late 1980s Proposition 2Yades, respectively. Finally, column (4) adds
endogenous population growth to control for incesas demand. As predicted, the coefficient
on percentage developed land is always positivestatdtically significant at the 5 percent level
(columns (1)-(3)) or at the 10 percent level (catu). The size of the land scarcity coefficient
is quite stable across equations. Few other Masadiave a statistically significant effect on the
cumulative amount of overrides. Given that theastf overrides is greatest on school
spending, it is not surprising that towns with ght@r percentage of college-educated adults and a

high ratio of school enroliment to total populatemprove bigger overrides.

3 Empirical Analysisfor the National Sample

The empirical results in Section 2 demonstratersistent relationship between scarcity of
developable land and a greater extent of house pépitalization, smaller supply elasticities,
and increased school spending. To examine thécappity of these results in a broader setting,
we turn to school district level data that coversstrareas of the United States. While we lose

the nicely identified setting from MassachusettdarProposition 2%, we gain a much broader
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sample that allows us to examine the relationshtp/éen land scarcity and school spending in
more detail. We provide new results that may ladlgy concerns that land scarcity might be
correlated with other important unobserved ameniieattributes.

3.1 Capitalization and School Spending

Previous theoretical research points out thaténpresence of house value capitalization,
voters take into account preferences of eventugtsuof their house (e.g., Wildasin 1979 and
Sonstelie and Portney 1980). If expenditures aalula public goods are not fully capitalized
into house prices, communities may underinvest @ethe peak in Figures 2 and 3) because
current homeowners do not sufficiently incorpoitaie utility functions of future residents.

In our context, if home price capitalization isge, some households might vote in favor of
spending to improve schools even if they have nld@n. This is because households could sell
their houses in the future to families with childreOf course, the opposite result is possible in
communities with perfectly elastic land supply @hereby no capitalization. Investments in
durable school facilities will attract other houskls to the community, converting farmland to
residential use, but not raising existing housegwi In this case, households without school-
aged children will pay additional taxes withouta®ing any benefit, so they have little incentive
to support new school spending.

We derive these and other predictions by analyzaigr decisions in a more formal
framework. Consider a resident who has the opborote in favor of or against an investment
that aims to provide better local public school/gsss. We assume that the benefit from this

investmentB,, has a durable component and improves school qualitye future as well as the

present period. Even spending on current-use igrtls as teacher salaries and supplies can

have a durable component if such expenditures senam indicator of future spending levels
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(e.g., if layoffs are costly). If the majority @bters opt for the investment, property owners will

finance the investment with a lump sum t&xpayable now and in future periods. Voters who

do not have children in public schools get no aurkeenefit from the investment. Owners of
non-residential land, if they live in the town, leasimilar preferences to voters with no children.

Renters, of course, have smaller incentives tlwangowners to vote in favor of an
investment that has a durable component. Mosérgio not have children and thus receive no
benefits from school spending. Renters also ddankfit from possible future increases in
house prices. In fact, if rents incorporate angtipo of increased taxes, renters will be worse-off
as a result of the spending increase. This asahads constant the extent to which altruism
impacts expenditures. The fact that the US haighpprovided education suggests that
altruism plays an important role in determining ggment expenditures. Yet we also believe
that private interests play an additional rolehiea support for spending—residents who directly
benefit from expenditures should be willing to spemore than residents who receive no benefits
from those expenditures.

Now consider the determination of house pricelse fiet benefit of school spending for the
marginal homebuygrmay be patrtially or fully capitalized into housagwes. If the marginal

homebuyef does not have children in school, the net berefit, i= -7, and house values may
even decline as a result of the investment; otreavthe net benefit is, = B, -7, and house
values increase to the extent tligat>7,. The degree of house price capitalization

60][0,1 depends on the land supply elasticity. As abamens with a more inelastic supply of

land for residential construction should have atgeextent of capitalizatio8l,
The median voter's payoff is composed of a dieffetct (current net benefit of the

investment) and an indirect effect (future capaiatiion effect). The median voter’s likelihood of
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voting in favor of the investment depends on: (Agther the median voter owns a home, (b) the

net benefit of the investmemd, -7, , (c) whether the marginal homebuyer has childf@nthe

extent of capitalization, and (e) the median vatékelihood of moving.

If the median voter is a renter with no childrarschool, he or she is unlikely to vote for the
investment. In this case the extent of capitabrashould not affect the probability that the
median voter opts for the investment.

Now consider a town where the median voter ownsmaeh Households with children will

vote in favor of the investmentB > 7,, but such households rarely represent a majofity o

voters. In such communities, votes by householtsowt children are usually decisive.

Equation (5) expresses the payoff to a homeowniowi children in the public schools:

(< —I, T)IiBt_Tt
P‘@aﬂ)‘wm (1) J ©)

where/; =1 if the future buyer has school-aged children 40 otherwisey is the discount

rate, t is the expected duration in the property, anépresents the investment duration.

Clearly households with a shorter duration inrtheuse will be more sensitive to the extent
of capitalization and the preferences of the futaegginal homebuyer. Below, we focus on
elderly households who appear to meet two condittbat make them particularly sensitive to
house price capitalization: they are likely to hauelatively short expected duration in their
house and are unlikely to have school-aged childEguation (5) implies that elderly
homeowners are more likely to support better schibohey live in a place with a greater degree
of house price capitalization. We examine theséiptions in the empirical work below.

3.2 Empirical Specification

Our basic estimating equation for school expemnetyper pupil is as follows:
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spending per pup# 7, + 77, (% developed lard), €@bcharacteristics
+75,(school characteristics)zz, (population diy)s (6)
+(stateq € .

Dollar denominated variables such as total scheehding per pupil and household income are
measured in logs. The equation includes variablasrhay explain school spending including
proxies for costs, educational and demographicaciaristics of residents, and state dummy
variables. The school district’s population denpitoxies for geographic variation in the cost of
providing education that may be correlated wittdlamailability.

Previous research has shown that racial diffeeand income inequality impact the
variability in school spending across communitiesluding differences in racial composition
between the elderly and school-aged children (Bat&®97) and ethnic fractionalization
(Alesina et al. 1999). Following this literatuvee include the percentage of non-whites among
children aged 5-19 minus the percentage of nonendlderly among total elderly and a measure
of the probability that two persons drawn randofrdyn the population belong to different self-
identified ethnic groups (white, black, AmericanliBn, Asian, Hispanic, and other). We also
include the Gini coefficient as a measure of incomeguality within each community.

Below we examine whether the percentage devellgmetin a school district, our proxy
for the extent of capitalization, is correlatediwhigher school spending. While the
Massachusetts spending regressions have a quasiragptal design, the national regressions
examine overall per pupil spending levels and asstinat most communities in the sample are at
or near their desired spending. Given the likalththat land availability is correlated with other
community factors that are unrelated to land supply might be correlated with school
spending, we use theoretical predictions from tleeehin the previous section that should be

specifically driven by a land supply effect, indiugt
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Prediction 3A: School spending will be positively related to geFcentage developed land, our
proxy for the extent of house price capitalization.
Prediction 3B: The positive effect of the percentage developed bn school spending should
only exist in communities where the median resigdeathomeowner.
Prediction 3C:The interaction between percentage developeddaddgercentage elderly
residents should be positive. That is, the eldgnlyuld be more willing to support school
spending in districts where the extent of capitdian is high, since the elderly have a relatively
short time horizon in their property.
Prediction 3D: The positive relationship between percent eldaniy percent developed land
should be larger for older elderly residents wheeha shorter expected duration in their home.
3.3 Data

The data used in this section are drawn from tth®@& District Data Book (SDDB)
collected by the U.S. Department of Education figrschool year 1989/90 and the National Land
Cover Data 1992 (NLCD). The SDDB reports totalengtitures per pupil, the type of school
district, the number of schools within a distrembd proxies for school cost (such as the
percentage of children below the poverty line,ghecentage of children that “speak English not
well,” or the percentage of children “at risk. The SDDB also provides data from the 1990
U.S. Census that is geographically matched to datisiwict boundaries.

The NLCD classifies land use into 21-categoriesi®states (excluding Alaska and
Hawaii). The classification is provided as rastata with a spatial resolution of 30 meters

derived from satellite photos mostly acquired frb®®1 to 1993. The Wharton GIS Lab

13 A child, 6 to 19 years of age, is defined “at tigkhe child is not a high school graduate ane$ with a
mother who is not a high school graduate or isdi®d or separated, and whose income is below t8@ féverty
level.
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geographically matched the raster data to the $chstoict level boundaries. ‘Percentage
developed land’ is calculated as the ratio of devetl residential land to total developable 1&hd.

We exclude data on school districts from statel will school finance equalization
(California, Hawaii, and New Mexico) as our theonly applies to school districts with at least
partial local control over school spending. Webagclude school districts with missing data,
with implausibly low or high total expenditures geerpil, and the five percent of school districts
with enrollments of less than 70 students as teipupil costs are likely to be quite high. Table
6 reports summary statistics for our final samgl&lg565 school districts.

34 Results

To begin, we examine Prediction 3A; school disdrigith less available land for new
development will have greater per-pupil expendgur&able 7 reports estimates for per-pupil
school spending as in equation (6). Column (1jshiie results for the base equation that
includes the percentage developed land as a pomtgirid supply inelasticity. The percentage
developed land is strongly and positively relateddhool spending, even when controlling for
household income, the educational and demograatzkgoound of residents, cost variables,
school agency specific characteristics, ethnicofactand population density.

The coefficient on percentage developed land s brtistically significant (p-value of 99
percent) and economically meaningful. Table 9gmesquantitative effects for two hypothetical
school districts: a less developed school disatiche 78 percentile (with 6.6% of all
developable non-industrial land used for residéptigposes) and a more developed school
district at the 98 percentile (with 68.1% of developable non-indastand used for residential

purposes). The coefficients suggest that the dahsiict in a location with more developed

4 Land is considered non-developable if it is cfisgias industrial, open water, perennial ice, &aror
wetland. Our results are essentially unchangegtitirop industrial land from the list of non-deygdble uses.
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land spends 10.7% more on schools than the distractess developed location. This represents
an additional $549 per pupil relative to mean papipspending of $5,131.

Most other control variables have the expecteeceibin school spending and are reported
in the Appendix Table. Schools spend more monelysitmicts with a higher percentage of
children below the poverty line or who speak Erglisot well”. Economies of scale appear
important. School districts with more schools spkss per-pupil (at a decreasing rate), as do
districts in more densely populated locations. d&tkpending increases with the percentage of
residents with a college education and with theiaredousehold income. However, ethnic
polarization has no statistically significant effea school spending.

The results in column (2) support Prediction 3& telationship between percentage
developed land and school spending is closelyttdtbmeownership. When the homeownership
dummy variable (which equals 1 if the district’ snt@ownership rate exceeds fifty percent) is
interacted with the percent developed land, thdficamt on the interaction is positive and
significant at the 1 percent level, while the ca#$iht on percent developed land is small and no
longer statistically significant. These resultggest that the positive relationship between
percentage developed land and spending only erismmunities where the median resident is
a homeowner. Note that the coefficient on the hmmmership dummy itself is negative
suggesting that homeowners per se are less withisgpport school spending compared to
renters if such increases have no positive impagroperty values. Table 9 (row 3) indicates

that the positive effect of land scarcity on schegménding (+10.7 percent) is almost exclusively

!5 The coefficient on ethnic polarization is not insistent with Alesina et al. (1999), who find tle#tnic
polarization is negatively related to the schoe@lrehof total spending at the city level, but pesity related to
overall spending. Their model has an ambiguoudigtien about the impact of ethnic polarizationawerall school
spending.
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confined to locations with homeowner-majoritiesjethis in line with the predictions of our
model in Section 3.1.

Columns (3) to (5) show that the percentage aéréJdesidents is positively related to
additional school spending only in school distrietth a greater percent developed land. We
interact percent elderly with percent developed land run separate regressions that define
elderly residents as those aged 65 and above,d7&kmve, and 85 and above. Predictions 3C
and 3D suggest that the interactions will be pesitind increase in magnitude for the older
elderly residents who have progressively shortpeeted durations in their property. In all three
columns, the interaction between percent eldertymarcentage developed land is positive and,
as predicted, the size of the coefficients on tlseactions rises with age. Two of the three
interaction effects are statistically significanttwp-values exceeding 95 percent. The interaction
effect for elderly residents aged 75 and aboveahasalue of 87 percent. The direct effect of
percent elderly is either insignificant or negativieable 9 shows that a one standard deviation
increase in the percent elderly results in higpensing of between 0.8 and 2.7 percent in
districts with more developed land relative to ess with less developed land.

Next we add location fixed effects, confining @malysis to cross-sectional variation within
specific location types. The data allow us to gatize districts based on their location in central
cities of large MSAs (population over 1 millionMSA), in suburbs of large MSAs, in central
cities of medium-sized MSAs (MSA population betw@&0,000 and 1 million), in suburbs of
medium-sized MSAs, in central cities of small MSMSA population below 250,000), in
suburbs of small MSAs, and in non-MSA locations.

The results in Table 8 with the new location colsticonfirm our earlier findings. Table 9
reports quantitative effects. For example, thdfment in column (1) suggests that the more

developed locations spend about 9.2 percent (a2 $é7 pupil) more on schools. This compares
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to 10.7 percent (or $549) in the base specificatithout location type controls. The results in
column (2) are the same as our earlier finding tiatrelationship between percentage developed
land and school spending is confined to distriath Womeowner majorities. Finally, the
interactions between percent elderly and percerdageloped land are larger in magnitude than
those in Table 7 and are statistically signifioaith p-values exceeding 95 percent for all three
age categories.

To further test the validity of our results, weiste a number of additional specifications.
The results of these additional specification testsch were reported in previous versions of the
paper, confirm our main findings and are availdimen the authors upon request.

For example, we estimate our base regressions wtiimy controls for crime.
Unfortunately, crime data is incomplete or misdimgmany districts in our sample. Some
readers have suggested that the locations witghehpercentage developed land might also
have a higher crime rate, biasing our analysisexXamine this hypothesis, we obtain crime rates
at the zip code level in as many jurisdictions @ssjble from the FBY® Crime data is
considerably more problematic than other variabkxsause not all jurisdictions report crime data
and the geographical make-up of jurisdictions diffieetween school districts and police forces.
For example, some communities have local schoatshieir crime rates are only reported at the
county level. Given the difficulties of using dggaegated crime statistics that are unlikely to be
accurate for particular locations, we primarily ewae school districts where the crime data are

reported at the city level or beloW. This exclusion decreases our sample by one-tieiatting

® The crime data come from U.S. Dept. of JusticeleFal Bureau of Investigation. Uniform Crime Rejray
Program Data: United States—Offenses Known andr@heas by Arrest, 1990, compiled by the U.S. Defpt.
Justice, Federal Bureau of Investigation. ICPSRA@h. Arbor, MI: Inter-university Consortium for Rtaital and
Social Research (producer and distributor), 1982 also used zip code information from ESRI Ind an
Geographic Data Technology, Inc. to help matchctitae data with the school agency information.

7 All of the results with crime rates are similamié apply county-level crime rates to individuaéagies,
although we believe this approach to be less ateura
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7,979 remaining school districts. The greatest tWobservations is for rural places without
their own police forces.

The inclusion of crime rate variables has litfiieet on the empirical results reported in
Tables 7 and 8. The coefficient on percentageldeed land is highly statistically significant
but slightly smaller than in Table 7 if we estimate base specification with the sample of
locations with non-missing crime data. When we tddmurder rate and the murder rate
interacted with the homeownership rate or the perekelerly, the coefficients on percentage
developed land and its interaction terms are eithehanged or are slightly larger in magnitude.
The coefficient on the murder rate itself is pesitand statistically significant at the 90 percent
level; suggesting that locations with higher criraes spend more on schools. The coefficients
on the interaction between elderly and murder eateomeownership and murder rate are
negative and marginally statistically significafthese findings are unchanged if we use all
crimes or crimes committed by juveniles insteathefmurder rate.

We consider three additional specification chedkisst, we examine the data in California
and New Mexico, where spending is determined asthie level. The predictions from Section
3.1 should only hold for districts that have aslgaartial control over school spending. When we
run the regressions in Tables 7 and 8 for thesestates, the coefficients on developable land
and its interaction terms are statistically insfigaint and economically small. We also estimate
our equations omitting population density, whicptcaes the cost of providing education but
may also be correlated with percentage developetl [ahe results are not appreciably different
and, in fact, statistical significance levels oa thteraction terms improve slightly. Finally, our
main results remain qualitatively unchanged andigg@nce levels are somewhat improved

when we add state and federal revenue per pugiietbase equation. It is worth noting that the

31



results imply that local districts increase tofaisding by only about 2.5 percent of the revenue

received from state and federal sources.

4  Conclusion

This paper argues that the extent of house papéatization within a school district is an
important factor in determining spending, encourggiomeowners to support additional school
spending even if they have no school-aged childk&fe. argue that house price capitalization is
highest in developed areas where there is littialable land for new construction, while
capitalization is lower in locations where landanere readily available. Hence, localities with
little available land should spend more on schalglse equal. We expect these effects to be
most pronounced when the median voter is a homeoavritkin places where elderly live, as the
elderly typically own homes and have a relativéigrs expected duration in their house.

We examine these theoretical predictions usingaMernative data sources. First, we take
advantage of a unique shock to local spending,d3itpn 2%z in Massachusetts. We find that
fiscal variables and amenities are capitalizedrtmiah greater extent in towns with little
available land and that these locations also hdewer elasticity of land supply. Communities
with little remaining developable land spend manesohools and their voters are more likely to
pass spending overrides in order to undertake pewdng.

Next we examine school spending from 1990 in 4t&stand show that per pupil spending
is higher in school districts with little availaldievelopable land. The estimates are quite large.
For example, a community with 68.1 percent devaldpad spends $549 (10.7 percent) more
per pupil than a town with 6.6 percent developed laConsistent with theory, the estimated
positive relationship between percent developed &ard spending is confined to school districts

with homeownership rates above fifty percent. Fynave demonstrate that elderly voters are not
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necessarily averse to public school spending. gié percent of elderly voters in more
developed locations is correlated with increaseshdmg on schools, but more elderly residents
in undeveloped (rural) areas are associated withamged or even lower school spending levels.
The correlation between spending and the intenactigpercent elderly and percent developed
land becomes larger when one examines older eldgidgns who have a shorter expected
duration in their house.

These findings raise questions about the futusebbol spending in the U.S. Poterba
(1998) suggests that the coming increase in peagendf elderly voters might lead to cuts in real
education spending, although he speculates thaehaice capitalization might serve as a
counterweight. Our results suggest that an inorgahare of elderly voters does not necessarily
portend lower school spending in more heavily dgyet places. However, projecting these
results into the future relies heavily on the agstion that the marginal homebuyer will continue
to value public schools in most communities.

More generally, these results support models iithivhouse prices encourage the efficient
provision of public services. In this regard, thet that voters care about the preferences of
future generations of (marginal) homebuyers pravigesitive incentives to provide a variety of
services that may be consumed by only a minorityuofent residents. It also discourages
communities from financing their services by immgsburdens on future generations of residents

or home buyers.

33



References

Alesina, A., R. Bagir, and W. Easterly. 1999. Pal@ioods and Ethnic DivisionQuarterly
Journal of Economics 114:1243-84.

Barrow, L. and C. E. Rouse. 2004. Using Market ¥abn to Assess Public School Spending.
Journal of Public Economics 88:1747-1769.

Bergstrom, T. C., D. L. Rubinfeld, and P. Shapir@32. Micro-Based Estimates of Demand
Functions for Local School Expenditur&sonometrica 50:1183-1205.

Black, S. E. 1999. Do Better Schools Matter? Pateraluation of Elementary Education.
Quarterly Journal of Economics 114:577-600.

Blomquist, G., M. C. Berger, and J. P. Hoehn. 1988w Estimates of Quality of Life in Urban
Areas.American Economic Review 78:89-107.

Bogart, W. T. and B. A. Cromwell. 1997. How Much Mds a Good School District Worth?
National Tax Journal 50:215-232.

____.2000. How Much Is a Neighborhood School Wadtiurnal of Urban Economics 47:280-
305.

Bradbury, K. L., C. J. Mayer, and K. E. Case. 20®@bperty Tax Limits, Local Fiscal Behavior,
and Property Values: Evidence from MassachusettietJAroposition 2%zournal of
Public Economics 80:287-311.

Brasington, D. M. 2002. Edge Versus Center: Figdbommon Ground in the Capitalization
Debate. Journal of Urban Economics 52: 524-41.

Bruce, D. and D. Holtz-Eakin. 1999. Fundamental Raform and Residential Housinipurnal
of Housing Economics 8:249-271.

Brueckner, J. K. 1982. A Test for Allocative Efeicicy in the Local Public Sectalournal of
Public Economics 19:311-31.

Brueckner, J. K. and M.-S. Joo. 1991. Voting withp@alization Regional Science and Urban
Economics 21:453-467.

Bui, L. and C. J. Mayer. 2003. Regulation and @digation of Environmental Amenities:
Evidence from the Toxics Release Inventory in Melsgaetts.Review of Economics and
Statistic 85:693-708.

Capozza, D. R. and R. W. Helsley. 1989. The Fundéaiseof Land Prices and Urban Growth.
Journal of Urban Economics 26: 295-306.

34



__.1990. The Stochastic Cigpurnal of Urban Economics 28: 187-203.

Capozza, D. R., R. K. Green, and P. H. Hendersh®®6. Taxes, Mortgage Borrowing, and
Residential Land Prices. Economic Effects of Fundamental Tax Reform, edited by H. J.
Aaron and W. G. Gale. Washington, D.C.: Brookingstitution Press.

Case, K. E. and C. J. Mayer. 1996. Housing Priceadycs within a Metropolitan Area.
Regional Science and Urban Economics 26:387-407.

Cheshire, P. and S. Sheppard. 2004. Capitalismy #tue of Free Schools: The Impact of
Supply Characteristics and Uncertairifgonomic Journal 114:397-424.

Conley, J. P. and A. Rangel. 2001. Intergeneratibisaal Constitutions: How to Protect Future
Generations Using Land Taxes and Federalism. NBErkWY Paper No. 8394, July.

Cutler, D. M., D. W. EImendorf, and R. J. Zeckhauk®893. Demographic Characteristics and the
Public BundlePublic Finance 48:178-98.

Dee, T. S. 2000. The Capitalization of Educatiamahce Reformslournal of Law and
Economics 43:185-214.

Edelson, N. M. 1976. Voting Equilibria with Marketsed Assessmenfeurnal of Public
Economics 5:269-284.

Fischel, W. A. 1985The Economics of Zoning Laws. Baltimore: Johns Hopkins University
Press.

____.2001. Homevoters, Municipal Corporate Goveceaand the Benefit View of the Property
Tax. National Tax Journal 54:157-173.

Glaeser, E. 1996. The Incentive Effects of Prop&ayes on Local Governmeniublic Choice
89:93-111.

Goldin, C. and L. Katz. 1997. Why the United Stdted in Education: Lessons From Secondary
School Expansion, 1910 to 1940. NBER Working P&g®r6144, August.

__.1999. Human Capital and Social Capital: Rise of Secondary Schooling in America,
1910 to 1940.Journal of Interdisciplinary History 29:683-723.

Gyourko, J., M. Kahn, and J. Tracy. 1999. Quality.ite and Environmental Comparisons. In
Handbook of Regional and Urban Economics, edited by P. Cheshire and E. S. Mills. New
York: North-Holland.

Gyourko, J. and J. Tracy. 1991. The Structure @fal®ublic Finance and the Quality of Life.
Journal of Political Economy 99:774-806.

35



Gyourko, J. and R. Voith. 2000. The Price Elastioitthe Demand for Residential Land. The
Wharton School Working Paper, February.

Hamilton, B. W. 1976. Capitalization of Intrajuristional Differences in Local Tax Prices.
American Economic Review 66:743-753.

Harris, A. R., W. N. Evans, and R. M. Schwab. 2@ducation Spending in an Aging America.
Journal of Public Economics 81:449-472.

Harter-Dreiman, M. 2004. Drawing Inferences aboatsing Supply Elasticity from House Price
Responses to Income Shoclsurnal of Urban Economics 55:316-337.

Haurin, D. R. and D. Brasington. 1996. The Impd@&chool Quality on Real House Prices:
Interjurisdictional EffectsJournal of Housing Economics 5:351-368.

Hoxby, C. M. 1998. How Much Does School Spendingé&mwe on Family Income? The
Historical Origins of the Current School FinancéeDima. American Economic Review
88: 309-14.

Hwang, M. and J. Quigley. 2004. Economic Fundantema_ocal Housing Markets: Evidence
from U.S. Metropolitan Regions. University of Califiia Berkeley mimeo.

Inman, R. P. 1978. Testing Political Economy’s 1R$roposition: Is the Median Voter Really
Decisive?Public Choice 33(4): 45-65.

Malpezzi, S. 1996. Housing Prices, Externalities]l Regulation in U.S. Metropolitan Areas,
Journal of Housing Research 7:209-241.

Man, J. Y., and M. E. Bell. 1996. The Impact of ab8ales Tax on the Value of Owner-
Occupied Housinglournal of Urban Economics 39:114-131.

Mayer, C. J., and C. T. Somerville. 2000. Land Bsgulation and New ConstructidrRegional
Science and Urban Economics 30:639-62.

Novy-Marx, R. 2004. An Equilibrium Model of Invesémt Under Uncertainty. University of
Chicago Graduate School of Business mimeo.

Oates, W. E. and R. Schwab. 1988. Economic Congre#mong Jurisdictions: Efficiency
Enhancing or Distortion Inducingldurnal of Public Economics 35:333-354.

__.1996. The Theory of Regulatory Federalisne Thse of Environmental Management. In
The Economics of Environmental Regulation, edited by W. E. Oates. Aldershot, UK:
Edward Elgar.

36



Palmon, O. and B. A. Smith. 1998a. New Evidenc®mperty Tax Capitalizatiodournal of
Palitical Economy 106:1099-1111.

__.1998b. A New Approach for Identifying the &aeters of a Tax Capitalization Model.
Journal of Urban Economics 44:299-316.

Pogodzinski, J. M. and T. R. Sass. 1994. The Khawod Estimation of Endogenous Zoning.
Regional Science and Urban Economics 24:601-630.

Poterba, J. 1997. Demographic Structure and theddbEconomy of Public Educatiodournal
of Public Policy and Management 16:48-66.

__.1998. Demographic Change, Intergeneratiom&blges, and Public Educatiohmerican
Economic Review 88:315-320.

Rudel, T. K. 1989Stuations and Strategiesin American Land-Use Planning. Cambridge,
England: Cambridge University Press.

Smith, V. K. and J.-C. Huang. 1995. Can Marketsuga\ir Quality? A Meta-Analysis of
Hedonic Property Value Modelgdournal of Political Economy 103:209-227.

Sonstelie, J. C. and P. R. Portney. 1978. ProfiMezing Communities and the Theory of Local
Public Expenditureslournal of Urban Economics 5:263-277.

___ . 1980. Take the Money and Run: A Theory ofipin Local Referendaournal of Urban
Economics 8:187-195.

Stull, W. J., and J. C. Stull. 1991. CapitalizatadrLocal Income Taxeslournal of Urban
Economics 29:182-190.

Tiebout, Charles M. 1956. A Pure Theory of Locap&mndituresJournal of Political
Economy, 64(5): 416-24.

Weimer, D. L. and M. J. Wolkoff. 2001. School Penfiance and Housing Values: Using Non-
contiguous District and Incorporation Boundariesdentify School EffectdNational Tax
Journal 54:231-53.

Wildasin, D. E. 1979. Local Public Goods, Propéfajues, and Local Public Choicgaurnal of
Urban Economics 6, 521-534.

Wyckoff, P. G. 1995. Capitalization, Equalizatiamd Intergovernmental AidPublic Finance
Quarterly 23:484-508.

37



Summary Statistics and Regression Tables

Tablel
VariableList and Means
N=208
Variable Mean Standard Minimum  Maximum
Deviation
Endogenous Variables:
Percent change in house prices, FY1990-94 -.077 7 .05 -.208 .071
Percent change in school spending, FY1990-94 15 9 .0 -.15 .54
Percent change in non-school spending, FY1990-94 83 .0 .158 -.323 .680
Single family permits, 1990-94, per 1990 housing un .046 .038 .001 .230
Fiscal Variables:
Effective property tax rate, FY1980 .031 .009 .012 086
Dummy, one year of initial levy reductions, FY1982 46 .50 0 1
Dummy, two years of initial levy reductions, FY1983 A2 .32 0 1
Dummy, three years of initial levy reductions, F82984 .034 .181 0 1
Excess capacity as percentage of levy limit, FY1989 .018 .036 1.1le-7 .20
Dummy variable, at levy limit and no overrides, PBD* 44 .50 0 1
Dummy variable, passed override(s) prior to FY1990 A1 31 0 1
Dummy variable, "unconstrained" in FY1989* .46 .50 0 1
Equalized property value per capita, 1980 (000) 416. 6.2 6.3 441
Nonresidential share of property value, FY1980 19 .09 .04 .60
Percentage of revenue from state aid, FY1984 .26 0 .1 .05 .52
Percentage of revenue from state aid, FY1981 .19 8 .0 .05 43
Percentage increase in state aid, FY1981-84 43 31 -.44 3.38
Community Characterigtics:
School test scores, 1990* 2690 168 2160 3080
Fraction of 1980 population under age 5 .062 .013 032. A1
Fraction of 1990 population over age 65 13 .034 27.0 22
Dummy variable, in Boston metro area (PMSA) 45 .50 0 1
Dummy variable, in Boston suburban ring* .19 40 0 1
Fraction developed land in community, 1984* .88 4.05 74 .97
Single family permits per 1990 housing unit, 1989 008 .007 .000 .038
Enrollment/population ratio, 1981 .20 .04 .08 42
Median family income, 1980 (000) 21.0 5.6 115 47.6
Dummy variable, member of regional district .26 44 0 1
Dummy variable, member of regional high school .19 .39 0 1
Percent of adult residents with college educati®30 .20 12 .05 .60

Notes, marked with asterisks:

"At levy limit" is defined as levy within 0.1 peroeof levy limit.

"Unconstrained" communities are not at levy limitHY1989 and have passed no overrides prior to B¥19

School test scores is combined math and reading At score for 8th graders in 1990.

Boston suburban ring is defined as within MSA butisale PMSA.

Developable land is defined as open land (includiammland) or public land.
Sources: Massachusetts Department of Educatioasétausetts Department of Revenue, Division of Loca
Services, Municipal Data Bank; U.S. Department ofttherce, Bureau of the Census.
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Table2

House Price Regression Results Using L and Availability as Proxy
for the Elasticity of Supply of Open Land for New Residential Construction
Dependent Variable: Percent Change in House Piiiissal Years 1990-1994

Sample divided by percentage of open and

Specification public (developable) land
Less More
Explanatory Variable Developable Land  Developable Land
1) (2)
Single family permits, 1990-1994, - 70 ** =11
per 1990 housing units (.22) (.17)
: . 33 ** .099
Percent change in school spending, FY 1990-94 (12) (11)
: . .075 .017
Per cent change in non-school spending, FY 1990-94 (.086) (.061)
Combined math and reading MEAP test scofegi@de A4 x* A1 **
students, 1990 (x £p (.029) (.031)
. . .097 ** 074 **
Dummy variable, in Boston metro area (012) (.011)
Dummy variable, in Boston suburban ring A1 x .036 **
(.022) (.0091)
-55 ** -43 *
Constant (.077) (.078)
Number of observations 104 104

Notes: Numbers in parentheses are robust standard.e* Significantly different from zero with 90
percent confidence. ** Significantly different frozero with 95 percent confidencBold variables are
endogenous. Instruments in column (1) and (2)lagged permits in 1989 per 1990 housing units,
effective tax rate in 1980, equalized property egber capita 1980, enrollment per population 1@8ddian
family income 1980, percentage of revenue fromesaad 1981, non residential share of property value
1980, percentage of adults with a college degr&® 19ercentage increase in state aid 1981-1984milesn
for regional school district or high school, dumwayiables for the number of years required to reduc
spending due to Proposition 2%, percentage of pipul less than 5 years old 1990. An F-test ohétyu
between the coefficients of the spending variables demand shifters in columns (1) and (2) rejeits a

p-value of 0.026.
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Table3

Land Supply Elasticity Regression Results

Dependent Variable: Single Family Permits, 199041 $&r 1990 Housing Units
Sample divided by percentage of open and publiddueloped) land in each community

Base set of instruments Base set of instruments
Specification (without lagged supply as (with lagged supply as
exogenous variable) exogenous variable)
Less More Less More
) Developable  Developable Developable  Developable
Explanatory Variable Land Land Land Land
(1a) (1b) (2a) (2b)
Per centage changein house prices, .014 16 * A3+ 18 **
1990-1994 (.055) (.079) (.038) (.046)
Single family permits, 1989, 4.9 ** 3.6 *
per 1990 housing units (.44) (.43)
Constant .043 ** .064 ** 017 ** .032 **
(.0056) (.0086) (.0050) (.0061)
Number of observations 104 104 104 104

Notes: Numbers in parentheses are robust standard.e* Significantly different from zero with 9fercent
confidence. ** Significantly different from zeroitlv 95 percent confidenceBold variable is endogenous. The
instruments are all of the exogenous variablebémdemand equation in Table 2 (i.e., combined rmathreading
MEAP test scores, dummy variable in Boston metemaand dummy variable in Boston suburban ring), th
percentage of population less than 5 years ol®80 Plus the following spending shifter-instrumefntsn the
demand equation in Table 2: effective tax rate98Ql equalized property value per capita 1980, lknent per
population 1981, median family income 1980, peragatof revenue from state aid 1981, non residesti@le of
property value 1980, percentage of adults withleege degree 1980, percentage increase in statk98it+1984,
dummies for regional school district or high schallmmy variables for the number of years requicecduce
spending due to Proposition 2%%.
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Table4
Spending Regression Resultsfor M assachusetts
Dependent Variable: Percent Change in School or8ithool Spending, Fiscal Years 1990-94

School Non-school School Non-school
Explanatory Variable Spending Spending Spending Spending
@) 2 ®3) 4
Percentage of developed land in 1984 24 ** 24 25 ** .29
(12) (:18) (12) (:20)
Per cent changein number of students, 1990-94 a4 ** g7
(:17) (.16)
Per cent changein population, 1990-94 12 * 11 *
(:61) (.63)
Equalized property value per capita, FY1990 (¥10 7.4 4.5 8.2 10.0
(5.0) (7.4) (5.6) (7.5)
Ratio, enrollment to population, FY1990 59 ** -42 70 ** -.20
(-29) (.44) (.28) (.45)
Median family income (in ‘000), 1990 -.0029 ** -.00033 -.0034 ** -.00010
(.0012) (.0020) (.0013) (.0020)
Percentage of revenue from state aid, FY1984 26 ** .025 26 ** -13
(-10) (.22) (.099) (.20)
Percentage increase in state aid, FY1981-84 -.0094 .033 -.00015 .055 *
(-15) (.029) (.013) (.030)
Nonresidential share of property value, FY1990 .015 -.0093 -.025 -.057
(.076) (:12) (.079) (:13)
Dummy variable: member of regional school district .053 ** -.027 .0563 ** -.058
(.027) (.073) (.026) (.066)
Dummy variable: member of regional high school -.019 -.014 -.021 .026
(.025) (.069) (.025) (.064)
Percent of adult residents with college education, 18 * -12 18 * -.058
1990 (.097) (:17) (.10) (:19)
Effective property tax rate, FY1980 17 -1.4 2.4 ** -.32
(1.1) (2.2) (1.2) (2.0)
Dummy variable, required one year of initial levy -.013 .022 -.021 .012
reductions, FY1982 (.014) (.030) (.014) (.031)
Dummy variable, required two years of initial levy -.088 ** -.015 -.094 ** -.013
reductions, FY1982-83 (.028) (.048) (.030) (.046)
Dummy variable, required three years of initiajev -16 ** .051 =17 .042
reductions, FY1982-84 (.051) (.072) (.049) (.073)
Excess spending per pupil (required>actual .0070 -34 **
spending), FY1994 (.083) (:17)
Excess capacity as a percentage of levy limit, 43 -11
FY1989 (-30) (:32)
Dummy variable, at levy limit and no overrides, .045 ** .046 *
FY1989 (.017) (.027)
Dummy variable, passed override(s) prior to FY1990  .058 ** A4
(.020) (.034)
Constant -33 ** -.055 -31 = -.18
(:13) (.20) (.13) (.21)
Adjusted R-squared 15 22 .081 A2
Number of observations 208 208 208 208

Notes: Numbers in parentheses are robust standard.e* Significantly different from zero with 9fercent
confidence. ** Significantly different from zeroitlv 95 percent confidenceBold variables are endogenous.
Spending equations (1) and (2) include fiscal \@eis from the early 1980s, Proposition 2V2 variables 1989,
and the excess spending per pupil in 1994 (recu@etdial spending). Spending equations (3) andth¢i)de
fiscal variables from 1990 and early Proposition\2iiables. Instruments include the demand skifiem the
demand equation in Table 2 (i.e., the combined raathreading MEAP test scores and dummy variablethé
Boston metro area and the suburban ring) plus tlhetiy and pupil shifters (i.e., the lagged pesnit 1989 per
1990 housing units and the percentage of popul&tigsithan 5 years old in 1990).
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Table5

Override Regression Results I ncluding Per centage of Developed Land As Independent Variable

Dependent Variable: Cumulative Amount of Overri@assed in a Community per Capita, FY 1990-1994

oLS oLS oLS 2SLS
Base Equation Base Equation Endogenous
Explanatory Variable Base Equation Plus Early 80s Plus Late 80s  Population
Prop. 2% Var. Prop. 2% Var. Change
@) 2 ®3) 4)
Per cent changein population, 1990-94 -296.3 **
(144.0)
Percentage of developed land in 1984 106.1 ** 1175 ** 118.0 ** 75.2 *
(47.6) (52.0) (52.8) (46.5)
Equalized property value per capita, FY1990 (310 .45 .38 .33 b1 *
(.32) (.34) (:32) (:29)
Ratio, enrollment to population, FY1990 1921 * 167.9 126.6 261.2 **
(114.4) (117.9) (112.9) (120.2)
Median family income (in ‘000), 1990 -.48 -41 -.33 41
(.66) (.67) (.67) (.75)
Percentage of revenue from state aid, FY1984 71.2 68.3 67.7 54.9
(54.4) (51.3) (47.8) (52.5)
Percentage increase in state aid, FY1981-84 6.2 7.7 2.3 10.5
(17.0) (17.9) (16.5) (16.4)
Nonresidential share of property value, FY1990 -72.7 % -59.3 -46.1 -107.1 **
(42.3) (43.2) (44.6) (42.8)
Dummy variable, member of regional school district 9.3 5.8 6.1 18.4
(19.3) (19.5) (17.9) (18.8)
Dummy variable, member of regional high school 7.2 9.6 7.9 4.6
(17.5) (17.9) (17.5) (17.0)
Percent of adult residents with college educatl®90 168.2 ** 166.7 ** 156.5 ** 95.0
(67.9) (68.2) (71.2) (68.8)
Effective property tax rate, FY1980 -159.7 -102.8
(556.5) (566.0)
Dummy variable, required one year of initial levy -7.7 -6.4
reductions, FY1982 (8.2) (8.8)
Dummy variable, required two years of initial levy -.10 3.1
reductions, FY1982-83 (13.4) (14.6)
Dummy variable, required three years of initiajlev -12.2 -14.0
reductions, FY1982-84 (18.7) (19.8)
Excess spending per pupil (required>actual spejding 55
FY1994 (29.8)
Excess capacity as a percentage of levy limit, B819 -1.6
(260.6)
Dummy variable, at levy limit and no overrides, 4.0
FY1989 (8.2)
Dummy variable, passed override(s) prior to FY1990 27.0 **
(13.4)
Constant -160.8 ** -158.1 ** -156.8 ** -154.0 **
(52.0) (54.7) (52.8) (51.3)
Adjusted R-squared 42 43 46 45
Number of observations 155 155 155 155

Notes: Numbers in parentheses are robust standamd.e* Significantly different from zero with 9fercent
confidence. ** Significantly different from zeroitlv 95 percent confidence. Regressions includg onl
communities that are at their levy limit. Equatidn)is base equation. Equation (2) additionailyludes early
1980s Proposition 2% variables. Equation (3) #muttly includes late 1980s Proposition 2% variabl&quation
(4) includes endogenous population chand&dd variable is endogenous. Instruments include timeathel
shifters from the demand equation in Table 2 (ilee,combined math and reading MEAP test scoreslaminy
variables for the Boston metro area and the sulnuibg) plus the quantity and pupil shifters (itbg lagged
permits in 1989 per 1990 housing units and thegrgege of population less than 5 years old in 1990)
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Table6

VariableList and Means of National School District-L evel Sample

N=11,565

Variable Mean Std. Dev. Min. Max.
Spending and Revenue Variables of School Districts:

Total expenditures per pupil, SY 89/90 5,131 1,979 1,176 19,682
State and federal revenue per pupil, SY 89/90 2,377 1,121 26 12,563
Characteristics of School District, School Year 89/90:

Developed residential land as percentage of taatldpable

non-industrial land, 1991-1993 0.11 0.21 0 0.999
Population density (persons per square kilomet&g§9 233 627 0.1 19,337
Number of schools in school agency 6.0 15.8 1 998
Agency is independent local school district 0.90 0.30 0 1
Agency is union component local school district .1 0.30 0 1
Agency is supervisory union administrative center .00Q6 0.051 0 1
Agency is regional education service agency (ouhjtte 0.00026 0.016 0 1
Percentage students enrolled in special educatiomos 0.0010 0.010 0 0.45
Percentage students enrolled in vocational schools 0.00061 0.0094 0 0.29
Percentage students enrolled in other/alternatihed 0.00090 0.011 0 0.60
Percentage children speak English not well 0.0081 0.017 0 0.35
Percentage children below poverty line 0.17 0.12 0 0.95
Percentage children at risk (e.g., divorced pajents 0.031 0.042 0 0.46
District primarily serves central city of large MSA 0.0020 0.045 0 1
District primarily serves suburbs of large MSA* 89 0.19 0 1
District primarily serves central city of mediunzed MSA * 0.011 0.10 0 1
District primarily serves suburbs of medium size8A* 0.11 0.31 0 1
District primarily serves central city of small MSA 0.014 0.12 0 1
District primarily serves suburbs of small MSA * 0@0 0.26 0 1
District primarily serves Non-MSA location * 0.59 0.49 0 1
Demographics of Residents of School District:

Homeownership rate, 1990 0.75 0.10 0 1
Homeownership rate > 50 percent 0.97 0.16 0 1
Median household income, 1990 28,012 11,237 5,599 142,211
Gini coefficient, 1990 0.39 0.045 0.21 0.62
Percentage households with children (<18), 1990 80.3 0.072 0.028 0.90
Percentage households with age >65, 1990 0.14 0.051 0.00071 0.71
Percentage households with age >75, 1990 0.062 0.028 0 0.30
Percentage households with age >85, 1990 0.0140.0096 0 0.094
Percentage college educated residents over 25, 1990 0.14 0.096 0 0.81
Difference % non-whites among children in schoa ag

(5-19) - % non-whites among elderly residents @&r 0.055 0.084 -0.50 0.67
Ethnic fractionalization, 1990 0.14 0.16 0 0.69
Percentage Black population, 1990 0.049 0.12 0 0.99
Percentage Asian population, 1990 0.0064 0.014 0 0.24
Percentage Hispanic population, 1990 0.037 0.10 0 1

Notes, marked with asterisks: MSA is defined agddf the population size is > 1 million residerds,
medium sized if the population size is between @30and 1,000,000, and as small if the populatios is
smaller than 250,000 residents. Data source: $@iswoict Data Book (SDDB), School Year 1989/90.
National Center for Education Statistics, Officeemfucational Research and Improvement, U.S. Depait

of Education.
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Table7
School Spending Regression Results without M SA Location Type Controls

Dependent Variables: Log of Total School Expenésyper Pupil, SY 1989/90

Explanatory Variable (1) (2) 3) 4) (5)
Percentage developed land , 1992 .16 ** .016 -.051 -.016 -.026
(.019) (.061) (.069) (.068) (.066)
Homeownership dummy, 1990 -.032 -.086 ** -.084 * -.070 * -.065 *
(.019) (.033) (.033) (.033) (.033)
Percentage developed land x 14 A3 * A3~ A3 *
Homeownership dummy (.054) (.054) (.055) (.055)
Percentage age 65 or older, 1990 18 * 19 14
(.088) (.088) (.089)
Percentage developed land x 48 *
Percentage age 65 or older (.24)
Percentage age 75 or older, 1990 -.22
(.14)
Percentage developed land x 71
Percentage age 75 or older (.47)
Percentage age 85 or older, 1990 -1.8 =
(.32)
Percentage developed land x 3.9 *
Percentage age 85 or older (1.6)

. S -.019 ** -.011 -.011 * -.012 * -.012 *
Population density in ‘000, 1989 n49)  (0055) (0054)  (0054)  (.0054)
MSA location type controls No No No No No
Other control$ Yes Yes Yes Yes Yes
Adjusted R-squared .59 .59 .59 .59 .59
Number of observations 11,565 11,565 11,565 11,565 11,565

Notes Numbers in parentheses are robust standard etrSrgnificantly different from zero with 95 penai
confidence. ** Significantly different from zeroitht 99 percent confidencé’ All regressions control for
demographic characteristics of the restdeof the school district, school district spexitharacteristics, ar
state fixed effects (see the Appendix Table falblist of control variables). "Percentage deysd" is
defined as percentage of residential developeddanded by the total non-industrial developabledan a
school district in 1992. The regression samplewses states with full school finance equalization
(California, New Mexico, and Hawaii). Consistentimiheory, all interaction effects reported in TaBlare
completely statistically insignificant for the salmpf school districts with full school finance etjzation.
Results are not appreciably different when popoitatiensity is excluded as a control variable. The
statistical significance levels of the interactiffects overall slightly improve. If the log of staand federal
revenue per pupil is included as an additional mmariable results remain similar, with all irdetion
effects reported in Table 7 having the predictga sind being statistically significantly differdnmbm zero
with at least 90 percent confidence. The log dfeséad federal revenue per pupil is not includethnbase
specification because it is arguably endogenous.
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Table8
School Spending Regression Resultswith M SA Location Type Controls

Dependent Variables: Log of Total School Expenésyper Pupil, SY 1989/90

Explanatory Variable (1) (2) 3) 4) (5)
Percentage developed land , 1992 .14 ** -.012 -11 -.069 -.072
(.019) (.061) (.069) (.067) (.065)
Homeownership dummy, 1990 -.032 -.089 ** -086 *  -074 * -071 *
(.019) (.033) (.033) (.033) (.033)
Percentage developed land x A5 14 A4~ 14
Homeownership dummy (.054) (.054) (.055) (.055)
Percentage age 65 or older, 1990 14 15 .082
(.089) (.089) (.090)
Percentage developed land x .68 **
Percentage age 65 or older (.24)
Percentage age 75 or older, 1990 -31
(.14)
Percentage developed land x 1.1 *
Percentage age 75 or older (.47)
Percentage age 85 or older, 1990 -1.9 =
(.32)
Percentage developed land x 5.0 **
Percentage age 85 or older (1.5)

, S -.021 ** -.013 * -.013 = -014 = -.014 =
Population density in ‘000, 1989 n49)  (0054) (0053)  (0053)  (.0053)
MSA location type controls Yes Yes Yes Yes Yes
Other control$ Yes Yes Yes Yes Yes
Adjusted R-squared .59 .59 .59 .59 .59
Number of observations 11,565 11,565 11,565 11,565 11,565

Notes: Numbers in parentheses are robust standamd.e* Signficantly different from zero with 95 perce
confidence. ** Significantly different from zeroithr 99 percent confidencé’ All regressions control for
demographic characteristics of the residents ostheol district, school district specific charaistics, and
state fixed effects (see the Appendix Table falblist of control variables). "Percentage deysd" is
defined as percentage of residential developeddarnded by the total non-industrial developabledan a
school district in 1992. The regression samplewses states with full school finance equalization
(California, New Mexico, and Hawaii). Consistentmiheory, all interaction effects reported in TeaBlare
completely statistically insignificant for the salmpf school districts with full school finance etjzation.
Results are not appreciably different when popoitatiensity is excluded as a control variable. The
statistical significance levels of the interactiffects slightly improve. If the log of state arediéralrevenu
per pupil is included as an additional control ahté results remain similar, with all interactidfeets
reported in Table 7 having the predicted sign agiddstatistically significantly different from zewith at
least 95 percent confidence. The log of state addril revenue per pupil is not included in theebas
specification because it is arguably endogenous.
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Table9
Quantitative Effectsfor Representative School Districts with Homeowner-M gjorities

Little developed Highly developed

school district school district A Highly developed

versus little

(75" percentile: (95" percentile: ~ developed school

6.6% developed) 68.1% developed) district
Percentage Percentage Additional spending
changein changein per pupil in highly
Change Specification ~ spending per spending per developed district
pupil pupil due to change
1) (2) 3)=@-@1)
Effect of percentage developed  5pe 7 (1) Baseline 10.7% 10.7%
residential land on school
expenditures per pupil (little versus .
highly developed district) Table 8 (1) Baseline 9.2% 9.2%
Majority of housing tenure in schc  Table 7 (2) 8.1% -1.5% -9.6%
district changes from owner- o 0 .
occupation to renter-occupation ~ 1able 8 (2) 8.3% -1.6% -10.0%
Elderly population (over 65) Table 7 (3) 1.0% 1.8% +0.8%
increases by 1 standard deviation Tape g (3) 0.8% 2.1% +1.4%
Elderly population (over 75) Table 7 (4) -0.4% 1.1% +1.5%
increases by 1 standard deviation Tap|e 8 (4) -0.5% 1.7% +2.204
Elderly population (over 85) Table 7 (5) -2.1% 0.6% +2.7%
increases by 1 standard deviation Tap|e 8 (5) 2,204 1.4% +3.5%

Notes: The total average school spending per [uflile regression samples is $5,131. "Percentagelaped” is
defined as percentage of residential developeddanded by the total non-industrial developabledan a school
district in 1992. The baseline is a representatdfeool district with a homeowner-majority. Thatdsantitative
effects are measured at the regression samplegegeeacept that a homeowner-majority is assuméemrgian

the sample average of the homeownership dummybtar{(z0.97)." The quantitative effects reported in columns
(1) and (2) do not always precisely add up to fifferéntial percentage value reported in columnd32 to

rounding errors.
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Appendix:
School Spending Regression Results for Base Spatoifin, National Sample
Dependent Variable: Log of Total School Expendsyper Pupil, School Year 1989/90

Explanatory Variable All Districts
P developed land, 1992 16+
ercentage developed land, (019)
Homeownership dummy (equals 1 if homeownership*&8 percent), 1990 (O?L?;S
. . .066 **
Log of median household income, 1990 (.023)
- - -21 *
Gini coefficient (11)
. . _27 *%
Percentage of households with children (073)
. .18 *
Percentage of population, age 65 and up (.088)
*%
Percentage of children who “speak English not well” ( 2532)
. 41
Percentage of children below poverty (.048)
P tage of children at risk 34
ercentag (11)
Percentage of adult residents with a college edhrcat ( 0;166% ”
Difference % non-whites among children in schod é8+19) - 15 **
% non-whites among elderly residents over 65 (.057)
. . - -.0054
Ethnic fractionalization, 1990 (.037)
) .072
Percentage Black population (.039)
. . -19
Percentage Asian population (.25)
. . . .012
Percentage Hispanic population (.048)
. -.0023 **
Number of schools in school agency (.00031)
. . .0026 **
Number of schools in school agency, squared (i0Y00 (.00058)
Percentage of students enrolled in special edutathools ( 2168)
Percentage of students enrolled in vocational dshoo ( 128F;
Percentage of students enrolled in other schotdsfative schools (%Z;;
Agency is independent local school district, SY9®9/ ( 6510?;
_ *
Agency is local school district component of sury union, SY 89/90 ( 05112)
Agency is supervisory union administration centea county superintendent, -19 **
SY 89/90 (.059)
Population density in '000, 1989 ~019 =
P y ' (.0049)
State Fixed Effects Yes
Constant 80 ™
(.26)
Adjusted R-squared .59
Number of observations 11,565

Notes: Numbers in parentheses are robust standard.e* Significantly different from zero with 96
confidence. ** Significantly different from zeroithr 99% confidence.
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