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Abstract

House price capitalization — the adjustment of house prices to changes in local public service
and tax levels — has long been thought to be a means of testing for efficiency in the local
public sector. In this article | argue that the extent of house price capitalization itself may
have important economic implications. In doing so | synthesize an emerging literature that
explores the conditions under which public and private investments and intergovernmental
transfers are capitalized into local house prices and the broader implications of such
capitalization. The main insights are: (i) House price capitalization is more pronounced in
locations with strict regulatory and/or geographical/physical supply constraints; (ii)
capitalization can — under certain conditions — induce the provision of durable local public
goods and club goods; and (iii) capitalization effects — which are habitually ignored by policy
makers — have important adverse consequences for a wide range of policies such as
intergovernmental aid or the mortgage interest deduction.

JEL classificationS: D71, R21, R31
Keywords: House price capitalization, homeownership, local public goods, club goods, land
use regulation, land and housing supply, incentives to invest, redistribution



1 Introduction

Municipalities and neighborhoods differ enormouisiytheir levels of local public good
provision, accumulation of social capital or prevahvestments in the housing stock. Some
localities — often suburbs that surround large prasperous cities — have excellent public
schools and other public services, as well as dieseamong helpful neighbors. These places
are typically also exceptionally well maintaine®ther locations, however, are confronted
with appalling public services, non-existing or fiystional social networks and decay. Inner
city neighborhoods in less prosperous cities orenraral locations are often hampered by
some or all of these problems.

One potential explanation for these stark diffeesndn local public and private
investments is that places differ in their natwadenities and that better-off households sort
into localities with more ‘desirable’ characteristt ‘Desirable locations’ can be expected to
end up with more affluent residents and strongesitpe peer effects — well-educated and
well-off residents may benefit from the presence otiier well-educated and well-off
residents. This sorting process may well resultatter local public services, stronger social
ties and better maintained housing in places trabtherwise more desirable as wellet
public good- and club good-provision is not alwaygerior in physically desirable locations
or put differently: often places with excellent fiabgood- or club good-provision are not
very exceptional in terms of their natural amesiti©ther factors, besides natural amenities
and income-sorting, likely matter too.

This paper explores one particular alternative raem that may cause local public and
private investments to vary significantly acrosacg Fiscal variables — local public services

and taxes — may be capitalized into property pracebthese capitalization effects in turn may

! Desirable amenities raise local property valuas thereby provide an exclusion mechanism that prsve
lower income households from sorting into the comities that provide these amenities. This mechangsm
often further reinforced by minimum lot size restidns or similar regulatory instruments.

% This should be particularly true in countries wital decentralization, where local municipatiave the
power to raise local taxes (e.g., property taxeghim United States or income taxes in Switzerlazadl
determine the provision of local public servicas.such settings where better-off people buy intgsglictions
with better public services, voting often reinfascthese services. This may be in part becauserioéite
individuals are often better informed and in patduse they are not interested in redistributitime—problem in
poor areas is often that their residents habituathe in local politicians who try to redistributeading to rich
flight and diversion of resources away from usédall public goods. However, even in centralizedrtdes
such as the United Kingdom, where local authoritezsd to have little political and fiscal power rtang by
income may explain spatial differences in the i of local services. Such spatial differencey persist
because (i) well-off households are more infludnitiethe political process and therefore can endhwed
financial resources are directed towards the areasich they live, (ii) children from well-off pants are less
likely to have ‘special needs’ and are therefoss leostly to educate in local public (state) schoaot (iii) well-
off parents and their children benefit from pogtpeer effects. That is, communities with wellv@$idents may
end up with better ‘local outcomes’ even thouglytheceive the same funding amount or even lessgygta.



provide incentives to local property owners (homeeks and present landlords) to (i) vote in
favor of investments into their communities andgheéorhoods and/or (ii) carry out private

investments that exert positive externalities (gagvate contributions to local social capital,

creation of scenic gardens or maintenance of tlusihg stock). To the extent that the degree
of house price capitalization effects vary acrassations, capitalization induced incentives
may explain spatial variation in the provision @&l public goods and club goods.

Another characteristic of house price capitalizatis that it can cause significant
redistribution. For example, federal or central ggovnent grants or inter-jurisdictional
transfers that aim to help disadvantaged househuhlis have perverse effects in that they
help well-off property owners (including absenteadlords) rather than deprived renters.
These redistribution effects are ‘hidden’ and gpivssibly not intended by policy makers.

Finally, house price capitalization may not onlywéadverse redistribution effects but
may also offset the intended incentive effectsetain policies. For example, the mortgage
interest deduction (MID) aims to improve homeowhgrsattainment. However, to the extent
that the MID generates greater demand for ownemmed housing it may also increase
house prices, potentially offsetting the policyusdd incentives to own homes. In fact, to the
extent that future MID benefits are capitalizedoirttigher house prices, the MID may
decrease the likelihood that down-payment constthipotential house-buyers may qualify
for a mortgage. Similarly, MID-induced higher hoyseces may increase housing related
transaction costs as these are typically propatitm house prices. This in turn reduces the
incentives of mobile — often young — householdevm. Hence, the net effect of the MID on
homeownership may, for some groups, be negatipéaces with substantial capitalization.

The aim of this paper is to review and synthedmedxisting research that explores the
incentive and redistribution effects and unintendednsequences of house price
capitalization. This research ties into a well-Bbshed related literature on the role of
capitalization for local public sector efficiencyhis related literature and evidence of the
capitalization of local public goods and taxes ihtmse prices is briefly reviewed in the next
section. Section 3 explores under what conditissaf variables and other local attributes —
such as social capital — are capitalized into pityparices. In particular, | discuss the role of
the demand price elasticity and of local supplystaints — both, constraints of a regulatory
and geographical/physical nature. Section 4 examihe incentive effects of capitalization
for the provision of local public goods and clulogs. In particular, | investigate the role of
homeownership, transaction costs and the correspgprekpected duration in the property.

Section 5 discusses the distributional consequenicheuse price capitalization, specifically



the ‘hidden’ redistribution effects and other uemded consequences induced by
capitalization. The last section concludes andflgridgiscusses possible future directions in

this fertile area of research.

2 Related past literature
2.1 The roots of the capitalization literature: @azation and efficiency

The point of departure of the theoretical consitlens is the proposition most
prominently expressed by Musgrave (1939) and Saune{1954) that there is no viable
market mechanism that reveals individual prefersraoed ensures the optimal provision of
public goods. Individuals may always have an ineento free-ride on other individuals’
contributions to public goods, necessitating atpali solution to overcome market failure.
Yet, as Tiebout (1956) pointed out, this pessimigtew may not apply in the case lotal
public goods. Tiebout proposed that consumer ntghaind inter-jurisdictional competition,
at least under restrictive assumptijnmay generate an efficient provision of local paibl
services. This proposition has subsequently bedoroen as the ‘Tiebout-hypothesis’.

Whereas Tiebout did not consider the role of tinel lamarket and capitalization effects in
his theoretical analysis, in another seminal paates (1969) suggested that if residents
indeed ‘vote with their feet’ for local public goedas argued by Tiebout, then fiscal
differentials among communities should be capigalimto house prices. This proposition has
later been labeled the ‘capitalization-hypothesitlsing a sample of New Jersey
municipalities, Oates did indeed find evidence ®sjog that fiscal differentials are
capitalized to a large extent into house pricesatTif, while all else equal property taxes
reduce house prices, expenditures on local publmas have the opposite effect. Oates
originally interpreted this finding as evidencdawor of the ‘Tiebout-hypothesis’.

Oates’ (1969) study induced a voluminous theorkliEature that by and large rejected
his proposition that capitalization provides a te$tthe Tiebout-hypothesis. Instead the
literature reached consensus on three pointsiggplf differentials can be expected to be
capitalized into house prices, (ii) existence qditadization is consistent with foot-voting, and
(iii) this does not necessarily imply efficiency local public good provision. Chaudry-Shah

® The restrictive assumptions are: costless mobiliperfect knowledge of fiscal packages in all
municipalities, large number of competing localigdictions, endogenous community size, no external
economies or diseconomies, no multidimensionalgpegices, no spill-over losses of local public gpomlision
to surrounding/other jurisdictions, no land or labwarket, and no commercial real estate. See Tigli986) for
further details or the survey article by Chaudrg$t{1988) for further interpretation of the assuom and
their implications.



(1988) and Ross and Yinger (1999) provide excelmntveys summarizing the relevant
theoretical and empirical literature surroundinig thebate.

A few studies that followed up on Oates’ (1969) seh paper are particularly
noteworthy as they have important implications darpirical research. In a series of articles
Brueckner (1979, 1982 and 1983) developed a bidwredel framework of property value
determination, which considers a world that nst in perfect Tiebout-equilibrium. In
Brueckner’s theoretical framework, a local governtrienances the provision of local public
services from a local property tax, with the ohjeetof maximizing the value of its housing
stock. Households with homogeneous tastes butdgseeous incomes are freely mobile
between locations, so that they bid for units utfig utility from dwelling is the same
everywhere. As a consequence, both the householdsjinal willingness to pay for local
public services and the local property tax areyfekpitalized into house prices. The local
government should set the level of public expemdgisuch that the capitalized tax needed to
finance a further rise in services would just dfftbe capitalized willingness to pay for them.
When this condition is met, the public expenditieeel is efficient in that it satisfies the
Samuelson condition: at the margin, the aggregdtmgness to pay for additional services
equals the cost of providing them.

Suppose now that for some reason spending on padataces is below the level where it
maximizes the value of the aggregate housing stbbls could be because of institutional
constraints (e.g., property tax limits) or simpichuse local public policy is the outcome of a
political process in which many conflicting intet®snteract. By implication, the capitalized
willingness to pay for an increase in expenditunld exceed the capitalized tax needed to
pay for it and, hence, an increase in expenditweldvcapitalize ‘more than fully’ into house
prices. Conversely, overspending on local publicvises would lead to less than full
capitalization. This reasoning can be illustratedpgically: aggregate property values of a
local jurisdiction are an inverted U-shaped functod the level of public good provision.

Taking this theoretical model to the data, in apeiwal equation that omits local taxes, a
positive coefficient on local public spending cam ibterpreted as under-provision of local
public services, while a negative coefficient cae imterpreted as over-provision. A
coefficient that is not statistically different fro zero implies optimal local public good
provision. See Brueckner (1979 and 1982) for eamtypirical applications and Bradbugtyal.
(2001) and Hilber and Mayer (2009) for more refiredpirical analyses in the same spirit.

“ Bradburyet al. (2001) provide evidence for underspending on eiitutan a sample of Massachusetts
municipalities that were constrained by the propeatx limit ‘Proposition 2%'. The authors speculdteat



In a similar vein, within the Brueckner framewofl]l capitalization of any ‘windfall
gain’ at the local level — for example state edwocet aid in the US or central government
grants in the UK — implies agfficient level of local public spending (see Barrow and $ou
2004 and Hilbeet al. 2011).

However, Brueckner’s framework builds on a numUdeaestrictive assumptions, perhaps
most importantly; costless mobility, homogeneity tabtes and perfect substitutability of
locations. If places are inherently different amdi$eholds vary in their appreciation for these
differences and/or in their relocation costs, tleendnd curve for living in a certain place
becomes downward sloping (see Arnott and Stigli€79, for an early discussion of this
argument; Section 3.2 examines it in more detdie proposition of a downward sloping
local demand curve has important implications Fa provision of local public services: For
example, spending on services for the elderly @aexpected to capitalize less strongly than
spending on education. This is because in moseplan elderly household is less likely than
a household with young children to be a ‘marginamiebuyer’. (The reverse argument of
course applies to retirement communities in stateh as Florida or Arizona.) Furthermore,
downward sloping demand introduces a role for sumuanditions: capitalization can be
expected to be stronger in places where housinglgup less elastic, either because of
limited availability of developable land (physiGlpply constraints) or because of regulatory
constraints on new residential development (I disdhis point in Section 3.3).

Another stringent assumption in the Brueckner fraork is that additional spending is
not ‘wasted’. Yet, additional resources may notydn¢ used to provide more and/or better
public services but may be devoted to economicsrealy., by increasing the salaries of
existing public sector workers or by granting addaial perks, leading not only to Pareto-
inefficient but also X-inefficient provision of plib services (see e.g. Wykoff 1990). To the
extent that additional spending is wasted, all elgaal, it does not increase the desirability of
a location, will not increase housing demand andtherefore leave house prices unaffected.
Of course, all else may not be equal: to the extattlocal spending is funded by local taxes

rather than federal or central government grantsidfw — from the perspective of local

underspending on education was not only relateiddtitutional constraints, but also to a conflidtioterests
between households with and without children. Ia tontext, Hilber and Mayer (2009) document thhemas
the median homebuyer outside of central citieha WS has school-aged children, the median votes dot.
Hence, house prices, which are determined by theyina@l homebuyer, may reflect a strong prefererare f
spending on education, from which the median vdemives few or no direct benefits. To the extemit tte
median voter puts more weight on the tax requimdefiucational spending than on the capitalizatibgood
schools into property values, the political processy yield underprovision of educational servicesf the
perspective of the marginal homebuyer.



jurisdictions — can be interpreted as ‘windfallrgg), the fiscal differential can be expected to
be negatively capitalized.

In conclusion, one ought to be very cautious irefinfhg normative claims (under- or
over-provision of local public services) from an parical analysis of capitalization. In an
empirical specification that omits local taxes,eaozcoefficient on local public services, may
not be interpreted as a Pareto-efficient outcomea Isimilar vein, full capitalization of
federal, state or central government grants intalltnouse prices, all else equal, may not
necessarily imply allocative- and/or cost-efficign@his is because full capitalization could
be a combination of various opposing effects. Fwtance, heterogeneity in tastes for
education could lead to underspending from the psetsse of the marginal homebuyer
(implying more than full capitalization) and at tb@me time, some of the aid or grants could
be wasted on bureaucracy (implying less than fapitalization), so that on balance full
capitalization could not be rejected empiricallyer@rally, in settings where locations are not
perfect substitutes, relocation costs are quité lagd vary significantly between different
types of householdshouseholds are heterogeneous in many other tesihen their income,
and housing supply price elasticities vary acrosations, the extent of capitalization of fiscal
variables into local house prices may containeliitiformation content that would permit
making any efficiency claims (see also Ross an@#&iri999 and Hilbegt al. 2011).

Another important theoretical question, which hawplications for empirical work, is
whether house price capitalization is a charadter long-run equilibrium. Building on
Brueckner’s framework but also integrating a votjrgcess, Yinger (1982) suggests that
capitalization can persist in long-run equilibritand is not eliminated by supply responses.
He concludes that efficient outcomes depend orl tes&dents voting for the efficient level of
services; foot-voting alone does not guaranteeiefft levels of public goods.

In a similar vein, a number of theoretical papexplared whether capitalization can
persist in Tiebout-equilibrium. Edel and Sclar (4R7Hamilton (1976a) and Epple al.
(1978), among others, proposed that in a world wibimpletely elastic supply of local
communities, public sector variables should be wetated with house prices in full Tiebout-
equilibrium. Hence, capitalization should be intetpd as a disequilibrium phenomenon that

will disappear in the long-run. On the other hamglé and Zelenitz (1981) demonstrated that

® Relocation costs are particularly high for homeersnbut also for households in public rental hogisin
Public housing is not very relevant in the US butriany countries a large share of the housing stopkiblic
(e.g., in Holland or Scotland).



capitalization can exist in equilibrium if communiboundaries are fixed exogenously, a

reasonable assumption, at least in the short agicdimerun.

2.2 Evidence on the extent of capitalization ofdisvariables and amenities

On the empirical side, dozens if not hundreds o$tigacross-sectional studies followed
up on Oates’ (1969) empirical analysis and sugdeséeious improvements. Chaudry-Shah
(1988), Dowding and Biggs (1994) or Ross and Ying®99) provide excellent reviews of
the earlier literature and in particular of thelieamethodological advances.

The vast majority of the earlier studies explored tapitalization of fiscal variables —
mainly local expenditures on public schools andoprty taxes — into house prices and found
substantial if not full capitalization (e.g., Oat#869 and 1973; King 1977; Stull and Stull
1991; Man and Bell 1996). Reinhard (1981) even fbevidence of overcapitalizatiGronly
a few studies, notably, Pollakowsky (1973), Waled &iens (1974), Follain and Malpezzi
(1981) or McMillan and Carlson (1977) did not fiady evidence of capitalization. The last
study is particularly noteworthy because it estedatapitalization effects in small towns in
rural Wisconsin. One proposition — further explored Section 3.2 — is that the no-
capitalization finding may be due to fairly eladbag-run housing supply in rural places.

Over the last few decades various methodologicalamcks lead to more reliable
estimates of capitalization effects. One imporianbvation has been the introduction of the
‘boundary discontinuity approach’, first applied 6yshing (1984) to study the capitalization
of interjurisdictional fiscal differentials into kige price differentials between adjacent blocks
at the border of two jurisdictions. InterestingGushing’s findings are quite comparable to
those of earlier studies. They indicate roughlyl fidpitalization of tax rates as well as
significant capitalization of education and libragrvices. Numerous studies followed up on
Cushing’s seminal work and further refined the rodtilogy. Most studies focused on the
capitalization of school quality (e.g., Black 1998jbbons and Machin 2003 and 2006;
Davidoff and Leigh 2008; Fack and Grenet 2010; @Gitsb and Machin 2008 provide a
comprehensive survey). Gibbo#tsal. (2009) push the approach ‘to the limit’ by allogyifor
a variety of boundary effects and spatial trendsydsweighting the data to only consider

® Under the assumption of a discount rate of 5% ariime horizon of 40 years the implied rates of
capitalization of the local property tax are asdabk: Oates (1969): 67%; Oates (1973): 93%; Kirgjf({@): 67%;
Man and Bell (1996): 90%; Reinhard (1981): 145%ull2tnd Stull (1991) assumed a discount rate of Hofb
an infinite time horizon to compute a capitalizatimte of the property tax of 75%. Numerous studieglored
capitalization rates of other types of taxes. Mad Bell (1996) concluded that the extent of cajziédion of the
sales tax was relatively low with 18%. The findirg§sStull and Stull (1991) imply a rate of capiraion of the
US income tax, from the viewpoint of a median ineolhousehold, of 75%.



transactions that are closest to the educatiomididboundaries, and by submitting the
estimates to a number of falsification tests. Thel find an economically and statistically

significant impact of school quality on house psica one-standard deviation increase in
school value-added raises house prices by aroundl8#% estimated effect is roughly mid-

range in magnitude compared to related studiesptinstt the approach less to the lifnit.

A few studies use variation induced by ‘natural epents’. For example, Karet al.
(2006) exploit variation in school boundaries calg a court-imposed desegregation order.
Their estimates imply that a one standard deviaitienease in school quality raises house
prices by 10%. In a similar vein, Reback (2005)meixees a policy change, the adoption of an
inter-district school choice program, to identihetcapitalization effects associated with the
diminished relevance of school district boundarids results suggest that a one standard-
deviation increase in school quality increasesegriby between 3.8 and 7.7%. Bogart and
Cromwell (2000) exploit school-redistricting and @oy a difference-in-difference estimator.
They find that disruption of neighborhood schoals & result of redistricting) reduces house
values by roughly 10%.

Various other studies use alternative methodoldgipgroaches to examine whether
local taxes or public services are capitalized imase prices. They too, by and large, reach
the conclusion that fiscal variables impact houseep. For example, Brasington and Haurin
(2006) employ spatial statistical tools to identife effect of school quality on house prices.
Their findings suggest that a one standard-deviatiarease in school quality raises house
prices by 7.6%. Clapgt al. (2008) use a panel data spanning eleven yeamplorexthe effect
of long-run changes in school quality and propdaxyes (and share Hispanics) on house
prices. They control for town and Census tractdiedfects to account for neighborhood
unobservables. One important finding is that thestimates of property tax capitalization
increase significantly when the analysis considerg-run changes. Palmon and Smith
(1998a) focus on the empirical problem of spurioagelation between public services and
taxes. Using unique data that varies in taxes butmpublic services and thereby avoids the
spurious correlation problem, they obtain a consioly higher degree of tax capitalization

than most previous studies that are hampered hyosgucorrelatiof. Their findings suggest

" One standard deviation increases in measuresobkquality have the following effects on housiees in
related studies: Black (1999): 2.5%; Fack and QGré2@10): 2%; Davidoff and Leigh (2008): 3.5%; Gilvis
and Machin (2003 and 2006): 3-10%, 4%. See alsddoffivand Leigh (2008, Table 1) for a more extemsiv
comparison and discussion of these studies.

8 Another contribution made by Palmon and Smith 8899s that they utilized an effective tax ratedzhsn
the ratio of actual taxes to market values, whiehumiformly reassessed on an annual basis. Tliisdentrast
to earlier studies that had been subject to nofexmiassessment practices.



full capitalization. In another study, Palmon andit® (1998b) addressed another empirical
problem — the underidentification problem — thatpared previous empirical capitalization
studies. They addressed the problem using estinotesntal values instead of the net user
cost. Again, their findings imply capitalizatiortea indistinguishable from full capitalization.

While identifying causal effects of fiscal variablen house prices has also been the
focus of earlier studies that employed a two-stagst-squares (TSLS) technique, there have
been advances in finding more plausibly exogenosisuments that arguably do not directly
impact house prices (i.e., valid ‘excluded instratsefrom a theoretical point of view) and
are not weakly correlated with the endogenous [fiseasiables. For example, Rosenthal
(2003) utilizes the random assignment of schogpentions in England as an exogenous
source of variation. He finds a price elasticitysohool exam performance of 5%.

A number of studies focus on the question whethex $chool inputs (expenditures) or
school outputs (typically proxied by test scordgttare capitalized into house prices. For
example, Downes and Zabel (2002) combine panel #ataniques with the instrumental
variable (IV) approach to identify the causal effe€ reading test scores on house prices.
Their estimates suggest that school outputs rdtteer inputs are capitalized. On the other
hand, for example, Bradbugy al. (2001) or Hilber and Mayer (2009), using Massaeltss
Proposition 2¥2 — a property tax limit — as an exoges source of variation to identify
changes in school spending and controlling for etkest scores, find that communities that
were constrained by the property tax limit realigaihs in property values to the degree that
they were able to increase school spending detptéimitation, suggesting that at least in
these constrained locations the marginal homehealaed additional spending on schools.

A related question is whether the effect of sctopality on house prices is linear, as is
assumed in most capitalization studies. CheshideSireppard (2004) document for Reading
(UK) that better quality only commands a substaimtiece premium in the top third of school
guality distribution. They point out that lineartiezates of the effect of school quality on
house prices may be highly misleading. Chietal. (2010) explicitly test the non-linearity
between school quality and house prices in a USegbrand confirm its importance. They
find that, even after controlling for various neigithood characteristics, the price premium
from school quality remains “substantially largearticularly for neighborhoods associated
with high-quality schools. They conclude that tle¢ationship between school quality and
house prices in the boundary discontinuity framéweould be better characterized as a non-

linear relationship.



A few studies focus on fiscal transfers acrosssflictions (both, of a horizontal and
vertical nature). Barrow and Rouse (2004) estinfaeecffect of state education aid in the US
on residential property prices within the Brueckr{@®79, 1982 and 1983) framework
outlined in Section 2.1. In such a restrictive iagtta full capitalization finding (i.e., a $1
increase in state education aid generates a pyogisdounted $1 increase in property values)
may be interpreted as evidence that school distspend their money efficiently. Under the
assumption of sensible discount rates, their respitovide no evidence of massive
overspending by school districts, that is, poténtesidents appear to value education
expenditure. In a similar vein, Hilbet al. (2011) explore the impact of central government
grants on local house prices in England. They ugsarel data set of local authorities (LAS)
and electoral targeting of grants to LAs by theumbent national government as an
exogenous source of variation in grants to iderttily causal effect on house prices. Their
results indicate substantial to full capitalizatiorhey also find that house prices respond
more strongly in locations in which new construetie constrained by physical barriers. The
latter result suggests that long-run supply comgganay affect the extent of capitalization; a
proposition that is explored in more depth in SetB.2.

Finally, a few recent empirical studies advancedwedge by focusing on the
determinants of the extent of house price capdtbn. For example, Figlio and Lucas (2004)
demonstrate that the likely capitalization effestgreater the more information on school
quality is available, suggesting that the degreean@drmation-availability may affect the
extent of capitalization. Hilber and Mayer (2009%tablish, using a first-difference
specification and an IV-approach, that municipaditin Massachusetts with less available
land for new construction have a lower supply-pradasticity and a greater extent of
capitalization of demand factors (including instented school spending). In a similar vein,
Cheshire and Sheppard (2004) estimate a lower Iegoice of school quality in areas in
Reading (UK) with more construction. They conclutiat their finding is due to rational
discounting of current school quality in areas vaténty of new housing supply as a result of
greater risk that the quality may not persist ia ltmg-run. That is, in an area with ample new
construction it may be more difficult to maintaihet current school quality. In addition,
existing catchment areas may change and accehg teest schools is therefore less certain.
In locations with strict land use planning contralsd, consequently, little new construction

such risk may be significantly lower.

® While Cheshire and Sheppard (2004) and HilberMager (2009) provide different interpretations loéir
findings, it is worth noting that these are not per inconsistent. Firstly, while in the US the rdatpry

10



3  Housing demand price elasticity, local supply catraints
and the extent of house price capitalization

3.1 Why does it matter whether fiscal variablescagtalized?

In the strand of the literature discussed in Sec®9 house price capitalization was
thought to be a means of testing for efficiencythe local public sector: either in a more
narrow sense — testing the Tiebout hypothesis +h @ broader sense — testing whether
municipalities provide an optimal level of locallppe goods. The central point made in this
paper instead is thahe extent of house price capitalization itself may have important
economic implications. Specifically, house pricepitalization may provide incentives to
invest in the provision of local public goods, club goamtseven private goods with positive
externalities. Capitalization, or the lack thereafiay also haveimportant unintended
redistributive consequences and other unintended effects. they may offset the positive
incentive effects of certain policy measures.

Furthermore, the possibility that the extent ofitaization systematically varies across
locations has important implications for variousastls of the economic literature. Research
in many areas makes the implicit assumption ofaunif capitalization (i.e., local property
values fully reflect the present discounted valGéuture benefits and costs). Such research
includes urban quality-of-life comparisons (e.glorBquist et al. 1988; Gyourko and Tracy
1991; Gyourkeet al. 1999), capitalization studies of environmental aities (e.g., Smith and
Huang 1995; Bui and Mayer 2003), capitalizationdss of school quality and school
spending (see the literature discussed in Sectjbh @apitalization studies of government
subsidies or state aid (e.g., Barrow and Rouse ;2d0der et al. 2011), and capitalization
studies of taxes and tax subsidies (for tax cap#tabn studies see Section 2; for the

capitalization of tax subsidies see Capoztza. 1996).

restrictiveness and availability of developabledidoth vary enormously across and even within mateas,
this is much less the case in England, where varimational planning policies are constraining sypmi
developable land across the country. Secondlyg#ugraphical scale of the two study areas is glifferent.
While the Reading area has a surface area of S&redu? and a population of roughly 230 thousand residents
the Commonwealth of Massachusetts has an areés thimost 500 times as large (27,366°kand a population
that is still roughly 30 times as large (6.55 Mitl). It seems reasonable to assume that Readiogashousing
market’ with nearly perfectly elastic demand betweeighborhoods. Arguably the same is not trualiiderent
municipalities in Massachusetts (see Section 3.2 fliscussion of this claim).

1% studies that use a boundary discontinuity approsuth as Black (1999), only look at houses vergelto
attendance district boundaries where land supplghtmindeed be equally and completely inelastic.s€ro
sectional studies, however, normally present eséisnbased on much less disaggregated data andt dakeo
into account differences in the land supply el@stid he estimated coefficients in these studiey bebiased.
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The approach taken in these studies depends omdefimetors alone and assumes either
that demand for housing is perfectly elastic evémgne, so that the elasticity of the long-run
housing supply curve is irrelevant (shifts in dechane fully capitalized everywhere) or that
local demand curves are downward sloping but that gupply of undeveloped land is
inelastic and similar across locations. To the mixtthat capitalization varies across
jurisdictions, for example, due to differences gography/lack of developable land or land-
use regulation (see e.g., Mayer and Somerville 260@ang and Quigley 2004; Hilber and
Mayer 2009; Hilber and Vermeulen 2010; Saiz 201®,conclusions of all these studies may
be inaccurate. This is because house price cagaitaln estimates cannot be easily interpreted
as a household’s willingness to pay for amenitieBsgal variables when the long-run supply
of land for new development is fairly elastic. Thgsoften true in the US outside of coastal
areas as well as in parts of Continental Europe ianthe less urbanized areas of most

developing countries:

3.2 Theoretical considerations: Dmral supply constraints matter?

Empirically, in order to identify the effects of inge price capitalization on the provision
of public goods, club goods and private goods, asuee is required that allows researchers
to distinguish between locations with a small aadjé extent of house price capitalization.
Only a few studies have considered the possilmlityariation in the supply elasticity among
different locations (e.g., Malpezzi 1996; Harterebnan 2004; Greemt al. 2005) or the
effect of differential land supply elasticity onettextent of capitalization (e.g., Bruce and
Holtz-Eakin 1999; Brasington 2002; Hilber and Mag0809; Lutz 2009).

Below | discuss the proposition, and survey suppgrevidence, that local long-run
supply constraints — physical or regulatory comstsa— affect the extent of house price
capitalization and may therefore provide a neat twaglentify the impact of capitalization.

In aworld where households are homogenous and caratelegthout any moving costs
and locations are perfectly substitutable, the llaEmand for housing will be perfectly
elastic. In such a setting a given exogenous demmhadk should always be fully capitalized
into house prices independent of the long-run suppke elasticity (at least as long as the
supply curve is not perfectly elastic). Two impaitapatial equilibrium models — the Rosen-
Roback model (Rosen 1974; Roback 1982) and the opmrocentric city model (see e.qg.,
Brueckner 1987) — implicitly assume such perfeetbstic local housing demand. The crucial

1 The long-run supply may be particularly elasticinica and parts of Asia where few cities haveeefive
controls on land availability. The important exdeps in Asia are India (see Bertaud and Bruecki®®52 and
China, where supply of land is quite strongly reded and constrained (see Cheshire 2007).
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assumptions are that households all have the sesfergnces and can relocate without costs.
If these two assumptions hold, even if places diffetheir local attributes, local supply
constraints on housing in a particular locatiort tifers a particular amenity (e.g., access to a
lake) do not only raise prices locally but in a@tations that offer the scarce amenity (i.e., all
locations that offer access to lakes). Local sumggstraints should not matter at the local
level; they should only matter in aggregate as ttesyrict the supply of a scarce amenity so
raise the price of that amenity everywhere. Thishézause demand for housing in all
locations that offer the scarce amenity ‘accesklke’ is perfectly elastic and therefore the
price of the amenity must be same everywhere.

In reality places differ in their provision of ldgaublic services, in their local taxes and
their amenities. Some of these local attributesratiger unique (e.g., a view on the Golden
Gate Bridge) or are at least in short supply (¢agp,quality local public schools). Moreover,
households have heterogeneous tastes, that isydingyn their appreciation for differences in
local attributes? Households with a strong preference for a cettaal attribute (subject to
income) are willing to pay more for that attribtben other households. This induces sorting
of households with different preferences into ddfé places so the preferences of the
marginal homebuyer and his or her willingness-tg-foa certain amenities may differ across
space. In such a world with heterogeneous tadteslotal housing demand curve becomes
downward sloping. With each additional householtteng a community, all else equal, the
marginal homebuyer has an ever lower willingnessp&y for living in the place. By
implication, house prices cease to reflect theinghess to pay for local public services and
amenities of inframarginal househofds.

Households — especially homeowners but also remgoablic housing — also face very
substantial relocation costs. This is another masha that can induce the local demand
curve to become downward sloping (at least in therts and medium-run). It is quite
intuitive that with heterogeneity in relocation txsthe housing demand curve becomes
downward sloping — even if all households have gshme tastes. Krupka and Donaldson

12 See Bayeet al. (2007) who demonstrate that there is considettadtierogeneity in preferences for schools
and neighbors, with households preferring to seffregate on the basis of race and education.

13 See for example Arnott and Stiglitz (1979) for early discussion of this argument. For a more recen
discussion and formal treatment of taste heteragef(@nd imperfect mobility) see Albouy (2011, dent5).
Theoretical models with imperfect substitutabiligtween locations generally assume heterogenettstas for
locations. See e.g. Gyourkbal. (2006), Aura and Davidoff (2008) or Hilber and RabNicoud (2010). In such
models, supply constraints may raise prices bec#usg constrain the number of households, so that t
marginal household has a higher willingness to foayesiding in the place. (In a world with perfigcobile
and homogeneous households, demand is perfectly plastic and all households have the same wildiag to
pay independent of the supply price elasticity.)
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(2008) provide a formal treatment of this argumantltering the Rosen-Roback framework
to allow for moving costs which vary among a city&sidents and businesses. In such a
setting regional differences in rents and wagesntalonger be interpreted as compensating.
While in a world with heterogeneous housing costemities are still important for housing
rents, the local housing supply becomes the mé&ierdactor determining regional rents.

A special form of relocation costs or taste hetermgty is ‘attachment to one’s home'’:
Households may differ in their willingness-to-pay &iccess to certain locations because of an
attachment to their place of birth (see e.g. Mariaocand Myers 1993; Krupka 2009). That
is, households may have similar preferences fdaicelocations once they leave their home
town (they have the same utility in the rest of de®nomy), however, their willingness-to-
pay for living in their own home town will alway®lgreater (households derive idiosyncratic
benefits from certain locations). Gibboesal. (2011) note in this context “when people
have different preferences over locations, even nwhkieey offer the same amenities,
...[s]upply constraints in one location can make amemity there look more expensive,
because those with the strongest preferencesdbtatation want to live in that location, and

and “...the

are prepared to pay more for any amenity in theation than other people. ...
implication is that the price differentials betwesmeas measure the value of these areas to the
marginal household, which is not necessarily thevaye household in terms of preferences.

To what extentocal supply constraints matter is — in the end — an gogbpiquestion. It
will depend on (i) the degree of substitutabilifyacations (how heterogeneous locations and
preferences are), (ii) relocation costs (the slufirhe population that moves between labor
markets in each period) and, as a special casg;idiosyncratic benefits that some
households derive from certain locations (e.giy thlace of birth).

Glaeser and Ward (2009) argued that housing demnaawy be pretty elastic across
municipalities within a metro area and hence Istgiply constraints may not matter much at
the very local level. They state that “[t|he sarberadance of similar, small jurisdictions that
makes Greater Boston a natural place to examinenpact of land use controls on new
construction makes the area a much less natureé fta examine the impact of land use
controls on price. There are so many close subssittor most towns that we would not
expect restricting of housing supply in one towmaise prices in that town relative to another
town with similar demographics and density lev&sstrictions on building in one suburban
community should not raise prices in that commuretgtive to another town with equivalent
amenities, any more than restrictions on the pribolu®f Saudi Arabian crude will raise the

price of Saudi Arabian crude relative to Venezuaame. Of course, Saudi Arabia’s quantity
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restrictions will still raise the global price ofl,obut this cannot be seen by comparisons of
prices across oil producers.”

The analogy of oil and land is not unproblematmwaver. Whereas Saudi Arabian and
Venezuelan crude may indeed be perfect substitiltesame is typically not the case for two
parcels of land; even if these are located in ri@ghg municipalities. To begin with, not all
metro areas are as homogenous as the Greater BarsgtanMoreover, even in the Greater
Boston area, say downtown Boston or Cambridge aoe gpubstitutes for the less urbanized
towns surrounding Boston. Hence, whilst land paraeltwo neighboring towns in the outer
ring of Greater Boston may indeed be close sulbssifuhis is not true for all places in Greater
Boston. In fact Hilber and Mayer (2009) providedmnce that comparably less physically
developed locations in Massachusetts have mordiceksgpply of housing and a smaller
extent of house price capitalization, comparecheorhore developed locations. Their results
hold even if they confine their sample to the Gee&oston area only (although the effects
are slightly less pronounced). In a similar veinta.(2009) examines the effect of a large
exogenous shift in property tax burdens induce@ B999 school finance reform in the state
of New Hampshire. His estimates suggest that, istnod the state, municipalities with a
reduced tax burden experienced a large increamssidential construction. In the area of the
state near Boston, the region’s primary urban cehtavever, the shock cleared through price
adjustment. Lutz attributes these differing respsn® differing housing supply elasticities.
Finally, Hilber and Vermeulen (2010) provide eviderfor England that house prices react
much more strongly to earnings shocks in more e#gry and physically constrained local
authorities. Whilst, on average, English local auties — with an average of around 144,000
residents — are significantly larger than Americannicipalities, they are significantly

smaller than the larger U.S. metro areas.

3.3 Physical versus regulatory supply constraifft&ory and evidence

In a world with heterogeneous and imperfectly meMilouseholds (i.e., downward
sloping demand curves at the ‘local’ level), long-rsupply constraints ought to affect the
supply price elasticity and, consequently, theéextof capitalization of fiscal variables. This
section explores the degree to which the extemiooke price capitalization can be expected
to vary across locations due to differencegeographical/ physical constraints and/or due to
differences iregulatory constraints.

A number of empirical studies suggest thadagraphical/physical supply constraints may

affect the supply price elasticity and that therefdemand shocks should have a stronger
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impact on house prices in more constrained plabedegin with, McDonald and McMillen
(2000) show for Suburban Chicago that residente@adetbpment is greater in areas with a
large share of agricultural land. Brasington (20@2ruments, by splitting a sample into
houses on the interior and the edge of the urbaam #nat capitalization is weaker towards the
edge where housing supply-price elasticities aneldper activity are greater. Finally, Hilber
and Mayer (2009) use satellite land cover data ampute for each municipality in
Massachusetts and for each school district in thetiguous United States thshare of
already developed residential land to total developable land.** Their findings strongly support
the proposition that more physically constraineatpt have less elastic housing supply and a
greater extent of house price capitalization of dednfactors. In a similar vein,

A number of theoretical explanations exist that cationalize these findings. To begin
with, at the extreme, when a highly desirable pladelly built-up, it is quite intuitive why
the supply of developable land is almost perfeatiglastic: existing physical structures,
which are typically well-maintained in desirablagés, can be demolished and reconstructed
at higher density but such redevelopment is exthgoustly.

Most places have at least some developable lantheSperhaps more relevant question
is: Why shouldmore developed locations have more inelastic supply and a greatent of
capitalization? The first argument is a purely natbal one; mathematically, as long as the
supply curve has a positive price intercept, eveiinaar curve generates a positive
relationship between scarcity of developable lamdithe priceénelasticity of supply?

A second argument is founded in the ‘endogenousgohterature that considers land
use restrictions as political outcomes determingddiing and lobbying. Hilber and Robert-
Nicoud (2010) argue that owners of developed lafbrmeowners and landlords — have an
incentive to limit new housing supply to protece thalue of their assets, whereas owners of
undeveloped land have an interest in flexible zgr{iio keep development costs low). Both
groups can potentially influence the political prss through voting and lobbying. Hence, to
the extent that the tightness of land use reguiasondeed the outcome of a political process,
new housing supply ought to be more price-inelastienore developed locations where

owners of developed land are more numerous andehanguably politically more influential

1 Hilber and Mayer (2009) consider land to be noneltgmable if it is classified as open water, perahni
ice, barren, or wetland. Their main definition abh-developable’ land also includes industrial ldnd their
results are essentially unchanged if they dropstréal land from the list of non-developable uses.

> The assumption of a positive price intercept is nestrictive. It merely implies that the preseatue of
future land rents from farming is greater than zémdocations where land is ‘developable’ (i.&w¢ ftand is not
wetland or desert land) this is almost certaingy ¢hse.
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(‘influential landowner hypothesiS). This reasoning also provides an explanationvfby
highly desirable areas (such as San Francisco or Xark City) tend to be more tightly
regulated: Desirable locations are more developel eonsequently, more regulated. This
explanation reinforces the argument madefétlly built-up places: To the extent that these
places are also the most regulatory constrainggilatory costs add to the already excessive
demolition and reconstruction costs when redevalppiisting sites in those placés.

The last related argument can be derived from eéaéaptions literature, which assumes
that land redevelopment is costly and developaplendand therefore has an option value
(see e.g., Titman 1985; Capozza and Helsley 198ppgza and Li 1994; Novy-Marx 2007).
In such a setting, when a place becomes incregsmglt-up, the incremental opportunity
cost of adding an extra housing unit — the realoopt- increases, at some point, likely
exponentially, implying inelastic supply of new fsing.

Saiz (2010) provides further evidence that geogcabhconstraints affect the price
elasticity of housing supply. His focus is on topgghy and the presence of water bodies
(including ocean and pacific). Saiz measures theuamof developable land based on the
presence of water bodies and high elevation, detradimgy that most metropolitan areas that
are widely regarded as supply-inelastic are seydeid-constrained by topography and
water. Saiz documents that topographical consgaimeasured as the share of land in a
metro area with slopes above 15 percent) corrglasitively and strongly with regulatory
barriers to development and that both types of tcaimés negatively affect the elasticity of

housing supply®

® The ‘influential landowner hypothesis’ encompasske voting mechanism (i.e., the ‘homevoter
hypothesis’) but also emphasizes the possibiligt fholitical outcomes are determined by lobbyingafTis,
owners of undeveloped land and absentee landloals e able to influence the political process amal t
decision of planning boards even though they maybsoable to directly elect the members of thedllpc
planning boards. The fact that the most regulatonstrained metro areas (New York City, San FsagilLos
Angeles) have (among the) lowest homeownershifs riatéhe country is at least indicative that ‘howiivg’
alone may not explain across metro area differemteggulatory restrictiveness. Numerous studiesvipe
empirical support for this theoretical argumentlbeli and Robert-Nicoud (2010) provide extensivelence at
US metro area level that suggests that the dedrphysical development (local land scarcity) in atra area
may have a causal positive effect on the overglulagory restrictiveness of that metro area. Vagiother
studies provide additional support. For exampleddR{1989) demonstrates that municipalities in Gamticut
adopted land use laws later if they were at a gredistance to New York City and had a greater esludr
farmland. Increases in restrictiveness occurrethase places that experienced the largest dedinésming
during the 1960s. Fischel (2004) documents that lase regulations typically originated in the cesitaf large
cities and then spread to the surrounding subundstawns. Lastly, Glaeset al. (2005a) find a very high
“regulatory tax” for Manhattan condominiums and imlewer values for the entire metro area.

"In the US typically subdivision of existing devptm parcels requires a zoning ordinance waivers &hi
not the case however, for example, in the UK.

'8 Saiz (2010) documents that regulatory constrainesendogenous to house prices. He argues thatsplac
with severe geographical constraints have higheségrices. These higher prices in turn spur homeosto
vote for tighter regulation (homevoter hypothesis).
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A number of recent studies, conducted in the USudwnt that tight land use regulation
reduces the housing supply price elasticity (éMayer and Somerville 2000; Green al.
2005; Quigley and Raphael 2005; Saiz 2010) whastimg price levels (e.g., Glaeser and
Gyourko 2003; Glaesest al. 2005a and b; Quigley and Raphael 2005). For exanishyer
and Somerville (2000) find that metropolitan areath more extensive regulation can have
up to 45 percent fewer starts and price elastgitiat are more than 20 percent lower than
those in less regulated markets. Glaeseal. (2005 a and b) conjecture that tight land use
controls may be largely to blame for the exorbitasd in housing prices in the US during the
late 1990s and early 2000s.

Two recent studies — briefly discussed above — esigthat the two types of supply
constraints are interlinked. Whilst Saiz (2010) gegis that the undevelopable area in an
MSA is strongly positively associated with regulgtoconstraints, Hilber and Robert-Nicoud
(2010) provide evidence indicative of a causal affeunning from share developed
developable land to regulatory restrictiveness éewe for the theoretical reasoning).

Hilber and Vermeulen (2010) exploit a unique pateiaset of English local authorities
and use an IV-approach to identify the independeansal effects of three different types of
local supply constraints (all measured at the l@edhority-level): (i) regulatory constraints
(proxied by residential refusal rates), (ii) scgraf developable land (proxied by the share of
already developed land relative to all developdhted, based on geo-coded satellite land
cover data) and (iii) topography-induced constsiproxied by elevation ranges and
measures of ruggedness). Their identification egnatexploits exogenous variation from a
policy reform, vote shares and historical densiyidentify the two endogenous local
constraints-measures: regulatory constraints aattisg of developable land (topography is
arguably exogenous). They then interact all threasures of supply constraints with annual
earnings data (the demand measure) and includartheal earnings figures as a separate
control. This approach allows them to assess tot wktent the three supply constraints
amplify the impact of earnings on house pricesbeéfiland Vermeulen’s main finding is that
regulatory constraints have a very substantivetipesiong-run impact on the house price-
earnings elasticity. The effect of constraints tluescarcity of developable land is large but

confined to highly urbanized areas — mainly theaBreLondon Area’ Uneven topography

19 |nterestingly, this finding is consistent with taembined results in Hilber and Mayer (2009) andzLu
(2009). While land availability does not have angfigant impact on the housing supply elasticity Niew
Hampshire where land for development is abundaatigilable in most parts of the state. In much dense
neighboring Massachusetts — the Commonwealth ishihe densest US state — land availability dodsiémce
the housing supply elasticity.
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has a quantitatively less meaningful impact. Finathey find that the effects of supply
constraints are greater during boom than duringt lpeyiods. Overall, Hilber and

Vermeulen’s findings for England are consistenthwihe implication that both types of
constraints — regulatory and geographical/physicahstraints — reduce the long-term
responsiveness of new construction to prices. Rfterently: the extent of house price
capitalization is greater in places that are cams¢d by regulatory restrictions and/or by

physical barriers to residential development.

4 Capitalization and incentives to invest: A firststep towards a ‘taxonomy’

In this section | explore how house price capitdlan induced incentives in supply
constrained locations may provide a mechanism tdégother factors such as altruism or
reciprocal behavior — to induce homeowners angainticular, mobile homeowners to invest
in local public goods, club goods or even privatods with positive externalities (e.g.,
exterior home improvements). The broader aim isldgelop a ‘taxonomy’ of how house
price capitalization and homeownership may afflet provision of these different types of
goods. | also review the scant empirical evideheg investigates the theoretical propositions.
As | will outline below, the underlying mechanisihfer for different types of goods (local
public goods versus club goods) and institutioedirsys. For example, while theory predicts
that residents with a relatively short expectedatan in their property may be more inclined
to vote in favor of the provision of durable logalblic goods, mobile homeowners may be
less inclined to privately invest in local sociapdal. The scarce empirical evidence, testing
this and other propositions derived from theoryalso briefly reviewed below. Overall, this
evidence is suggestive that house price capitaizaindeed provides an important
mechanism to induce investment in local public goadd club goods, however, these effects

are largely confined to supply constrained location

4.1 Local public goods: The case of collective Btwgents in public schools

A few theoretical studies have pointed out thatghesence of house value capitalization
may induce homeowners to take into account preteeiof eventual buyers of their house
when voting on durable local public goods (e.g.lda&in 1979; Sonstelie and Portney 1980;
Brueckner and Joo 1991). The theoretical model®Vdtlasin (1979) and Sonstelie and
Portney (1980) both illustrate that, all else equadobile) voters prefer public good levels
that maximize their house values. If the public dj¢@vel is sub-optimal from the viewpoint
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of local residents they have the option to sellirtteouse and move to another local
jurisdiction, in which the fiscal package bettertames their preferences. Brueckner and Joo
(1991) consider the decision of imperfectly mohilgters in the presence of house price
capitalization. Their model demonstrates that thiens ideal public spending level reflects a
blend of his or her own preferences for local puldioods and those of the eventual
homebuyer. In a world with imperfect mobility, tiieter no longer solely seeks to maximize
the value of his/her house, although house valueimization considerations become more
important, the shorter the expected duration in Il jurisdiction. Their model also
suggests that liquidity constrained householdsnawee likely to behave like property value
maximizers than unconstrained households. In tlistext, Fischel (2001a and 2001b)
described homeowners as “homevoters” whose votwdgi@cal political activities are guided
by their concerns about home values.

A few empirical papers provide support for thiswieTo begin with, Brunnegt al.
(2001) examine voter behavior in a California sd¢hamucher initiative. Their finding of a
negative correlation between the premium paid tarsmg and support for the school choice
initiative suggests that homevoters who feared their property values may be adversely
affected, voted against the proposal. In a follgnstudy, Brunner and Sonstelie (2003), using
a survey of potential voters on California’s scheolcher initiative, provide evidence
consistent with the view that homeowners vote tqmt their property values: homeowners
without school children were significantly moredli to vote for the voucher if they lived in
neighborhoods with inferior schools (where vouchars expected to increase property
values) than if they lived in neighborhoods witlpstor schools (where vouchers likely
decrease property values). Dehrigtgal. (2008) propose that homeowners vote in favor of
public projects they perceive increase house valuebs against those that do not. Using
information from pre-referendum events and theresfdum itself on a proposed publicly
subsidized NFL stadium in Arlington, TX, they prdeisupport for the homevoter hypothesis
in the sense that local residents voted in favothef stadium if the project was likely to
increase their house values. In a similar vein fétit (2011) examines support for a major
urban development project in Berlin, albeit, inearvironment ofvery low owner-occupancy,
that is, in an area where the median voter is &grelConsistent with the findings of the
previous studies, Ahlfeldt’'s findings suggest tlji@nter-)residents oppose public projects
they associate to increases in the local cosvilgi

Hilber and Mayer (2009) developed a simple formairfework to examine the impact of

house price capitalization on the decision of lazaers whether to support a durable increase
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in local public school spending. The investmentag®ita commitment to increase school
spending, financed via local taxes, over a numlbgredods. Hence, the benefit in form of
better school quality and the tax cost accrue énftiture, as well as in the present period. In
this setting, whether the investment occurs dependke payoff of the median voter.
Consider the (plausible) case where (a) the investrgenerates a positive net benefit for
households with children in each period, (b) thegmal homebuyer has children and (c)
some portion of the net benefit is capitalized irttouse prices (positive extent of
capitalization). In this setting, all else equabnteowners will always be more likely than
renters to vote in favor of the investment. Morepwxisting homeowners without children
(including the elderly) support the investment, lasg as their expected duration in the
property is short enough. The model further predicat these households should be sensitive
to the extent of capitalization. The simple framekve which is outlined in more detail in
Hilber and Mayer (2009) — makes four empiricallgtédle predictions for the provision of
local public goods in a system where local resislamte on local public good provision

(either directly or indirectly). In general terntise predictions can be summarized as follows:

Prediction 1. An investment in a durable local public good (thas a positive net
benefit from the perspective of the marginal honyelouwill be greater/more likely
in more supply constrained locations, where thesetqul ‘extent of capitalization’ of
given demand shifts is greaf@r.

Prediction 2: The positive link between the ‘rigidity of suppbonstraints’ and

investments in durable local public goods shoully @xist in locations where the
median resident is a homeowner.

Prediction 3: The interaction between measures of the ‘rigidftgupply constraints’

and a ‘high share of households with a relativédgrs expected duration in their
property’ should be positive. (Applied to the caddocal public schools in the US

institutional setting; the elderly, who have a camgbly shorter expected time

2 Hilber and Mayer's (2009) interpretation of thisegiction is that local supply constraints detemnthe
extent of capitalization of demand factors: If theal demand curve is downward sloping — as dismliss
Section 3.2 — the rigidity of local supply consttai should determine the extent of capitalizatibris worth
noting, however, that another mechanism may brimguaithe same empirical finding: In school distigtith
elastic supply, investment in a local public schowly attract many new families with school-ageddrbi.
These additional children use up resources. Theoewer-school children may also be difficult andtyot
integrate. This in turn may ‘dilute’ the investménduced improved school quality. That is, the sghyuality is
lower — and, consequently, house prices increase-ehan in the absence of newcomers. Hence, iEtles
observed (diminished) school quality were fully italized, local supply constraints would still neattfor
‘incentives to invest’. The idea of a ‘dilution eft’ is discussed in the next sub-section in theted of
individual social capital investment. For a moralapth discussion see Hilber (2010).
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horizon in their property, can be expected to beemwilling to support school
spending in districts where the extent of capi&dlan is high.)

Prediction 4: The positive relationship between ‘share of hookkhwith a short
expected duration’ and ‘rigidity of supply constiai should be strongest for the

group of residents with the shortest expected thrat

In their empirical work Hilber and Mayer (2009) gy a proxy for the extent of house
price capitalization — the supply of land availafdenew development — and show that towns
in Massachusetts with little undeveloped land Hawger changes in house prices in response
to a plausibly exogenous spending shock. Townis htite available land also spend more on
schools. They then extend these results usingfdataschool districts in 46 states, showing
that per pupil spending is positively related te fhercentage of developed land (Prediction
1). This positive correlation persists only in dids where the median resident is a
homeowner (Prediction 2) and is stronger in digngith more elderly residents who do not
use school services and have a shorter expectettiaturin their home (Prediction 3).
Finally, they find that these positive interactiefiects are strongest for the group of older
elderly with the shortest expected duration in rthioperty (Prediction 4). Hence, their
empirical findings support theoretical models iniethcapitalization encourages the provision
of durable local public goods (and also providee&planation for why some elderly support
local school spending).

4.2 Club goods: The case of individual investmémtscal social capitat

A number of empirical studies document a positivd lbetween homeownership and
individual investment in social capital and civitoets (e.g., Rossi and Weber 1996; Hoff and
Sen 2005). DiPasquale and Glaeser (1999) providiereee that is suggestive of a causal
effect from the former onto the latter. Capitali@aatof community quality into house prices
may be a plausible mechanism explaining the linkfalct, Glaeser and DiPasquale (1999)
argue that homeowners are “better citizens” becdumaeownership creates barriers to
mobility and gives individuals an incentive to isvén local amenities and social cap#ailce
community quality is capitalized into property values. However alternative mechanisms such
as reciprocal behavitircould potentially also explain a positive link ween homeownership

and social capital (see Hilber 2010 for a discussioalternative explanations).

I This Section draws heavily on Hilber (2010).
2 For an exposition of the mechanism of reciproedidviour see for example Helsley and Strange (2004)
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It is tempting to conclude that the predictionslioetd above for the case of public
investment in local public schools (or other duealolcal public goods) should equally apply
to the case of private investment in social cafsitaial capital induced neighborhood clubs
(such as neighborhood watch groups). Yet, investineocal public schools differs crucially
from that in neighborhood specific social capital.the former setting th@ublic vote is
binding for all residents and direct benefits aeconly to a minority of residents (households
with children). Yet, all residents bear the direstt costs. In the latter setting each resident
makes arindividual investment decision that only has private costlitagions. As long as
investors can largely exclude those who do notsh#®m access to social capital induced
benefits, there will be a link between investmemd adirect benefits. Nevertheless,
homeowners can in principle free ride on other Imedgys’ investments by not investing and
selling their property. (In the case of local pabdichools, either nobody or all residents
invest.) This implies that in the case of neighloodh specific social capital, nobody may
initially have an incentive to invest, unless sofmeechanism” prevents free riding. This
mechanism may be the existencenofising transaction costs: selling a propertynly to free
ride on other neighbors’ investments is not araative option if the transaction costs exceed
the benefits derived from social capitétansaction costs of selling a house — even when
excluding any other relocation costs — are typycqllite high. For example, Haurin and Gill
(2002) estimate these transaction costs in the &s8he sum of 3% of the house value and
4% of total household earning.

In a world with high transaction costs the questibren becomes whether the
homeowner’s long-term benefits derived from socegpital exceed the costs. The answer to
this question crucially depends on the elasticitynew local housing supply. Consider a
neighborhood where renters can relocate freely tbahsaction costs make existing
homeowners immobile. In such a setting homeowneaxs lgreater incentives to invest in
social capital compared to renters as long as dhg-lerm net benefits exceed the initial
investment costand investors can, for the most part, exclude nonstos from access to
social capital induced club goods. This is becdusaeowners can internalize the long-term
net benefits from their investments, while rentans at least partially deprived of those net
benefits (landlords can pocket proceeds by incngagints).

In this setting, the elasticity of new housing dyps critical for social capital investment
because, all else equal, it affects the inflow efvoomers and thereby determines the
homeowners’ long-term net benefits from social @piln a built-up neighborhood with

inelastic supply of developable land, initial int@s in social capital are largely protected
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from inflows of newcomers that coutlllute the long-run net benefit from that social capital.
Dilution may occur either as a consequence of arease in social capital maintenance costs
or due to congestion effects on the consumptioe. sid

In contrast, in a little developed neighborhoodhwatastic supply, newly accumulated
social capital will steer landowners to develop rewsing units as long as the price exceeds
the marginal (opportunity) cost of conversion. he tlong-run, the net benefit from social
capital is diluted to an extent that the margireloomer’s net benefit and the corresponding
house price premium become very small. It is quiteitive that in such a setting nobody has
an incentive to make an investment in neighborhgmetific social capital in the first place.
The above theoretical considerations imply two galnempirically testable, predictions:

Prediction 5: The positive link between individual homeownershipd individual
investment in local club goods (e.g., neighborhspekific social capital investment)
should be stronger, all else equal, in more supphstrained locations.

Prediction 6: Newcomers should socially interact with other nbiyls after a brief
period (to get access to the club goods) and thevald not be much increase in the

intensity as the duration in the neighborhood iases.

The expected duration in the property should have a positiveeaf on individual
investment in neighborhood specific social capiialjike in the case of a durable increase in
local public school spending. This is because tmumulated benefits derived from social
capital increase with the expected length of stdyle the large initial burden (in the form of
efforts needed to generate trust and friendshipngnmovolved club members) accrues even if
the residents only have a short duration. Moreowr benefits associated with the sale of a
property at the time of exit accrue independentvbéther or not a homeowner bears the
investment costs. Hence, a longer expected durationld increase the likelihood that the

investment has a positive payoff. The following slddhold:

Prediction 7: Individual investment in local club goods (suchreeighborhood-specific

social capital) should be positively related to éixpected time until the next move.

Moreover, unlike in the case of local public sclspdiomeowners with a short expected
duration in the property should not react sendifite the extent of capitalization. They will
always be better off not investing, independernthefextent of capitalization.

Hilber (2010) uses an IV-approach and data from 8uweial Capital Community
Benchmark Survey to document that the positive iskveen homeownership and individual

social capital investment is indeed largely cordit@ more built-up neighborhoods with more
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inelastic supply of new housing (Prediction 5). Bmepirical findings provide support for the
proposition that in these localities supply constsa which ensure that initial social capital
investments increase house values, provide addltionentives for homeowners to invest in

social capital. Hilber (2010) also provides evidesapporting Predictions 6 and 7.

5 Unintended redistribution and other unintended efects of
capitalization

5.1 Redistributive effects: Theoretical considenagi and empirical evidence

The proposition that government policies are céipéd into land values and thereby can
have unintended redistributive consequences gads dlathe way to David Ricardo (1817)
who studied the Corn Laws passed in England dutiegfirst decade of the f9century.
Ricardo argued that a tax on imported corn to réseprice and thereby protect British
farmers, would have the effect of raising the @nivheat land (and hence its value) until the
benefits to the farmer renting the land are efiety wiped out. The true beneficiaries of the
policy would be the landlords who own the land.

In a residential (and more modern) context, sevauttiors have argued theoretically that
location-based aid (as opposed to grants to palividuals) can have adverse consequences,
since poor residents are typically renters who lgliforced to pay higher rents if the transfers
are capitalized into higher house prices (e.g., Ham1976b and Wyckoff 1995)Wyckoff
(1995) developed a simple model with two commusitend three income groups to
demonstrate that in the case of an urban area ichvthe central city is small relative to the
entire metro area, the welfare effect of intergameental aid (such as education aid) on poor
voters should be expected to be completely offsethigher housing costs. In fact, the
capitalization of any place based government pofpogentially has important — often
unintended — distributional consequences. Spetiifica finding of substantial or full
capitalization may jeopardize any distributionaljemtives that governed the design of
policies and government programs aimed to helpddeataged groups.

On the empirical side, a few studies investigatamhemetrically whether farm subsidies
are capitalized into land values. For example, @oodand Ortalo-Magné (1992) find a
strong relationship between producer subsidy edgms and land values in six regions in the
US, Canada, and France. Clatkal. (1993) on the other hand, using data for the region
Saskatchewan in Canada, find only weak evidensepport of the hypothesis that short-term
subsidies are capitalized into land values, pogdil@cause farmland in Saskatchewan is

supplied quite elastically.
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More recently, a few studies have investigated dnsributional consequences of
geographically-targeted policies. Hanson (2009) leeo the impact of the federal
Empowerment Zone (EZ) program, a set of tax ingestitargeted to areas of select cities.
Hanson’s most rigorous (IV) estimates suggest thatEZ program had a large effect on
property values implying that geographically-taggettax incentives may mainly benefit
landowners. Hilbeset al. (2011) explore the impact of central governmerantg on local
house prices in England. Their findings indicatessantial to full capitalization. Furthermore
they find that house prices respond somewhat moongy in locations in which new
construction is constrained by physical barriers. (iin rugged terrain). This suggests that
increases in grants to a local authority may mabdpefit the typically better off property
owners (homeowners and absentee landlords) inldbak authority. Or put differently: any
adjustments in the distribution of grants over loeathorities would boil down to
redistribution of resources between property owmergaining and losing local authorities
without making private renters any better Off.

5.2 Other unintended effects: Offsetting of poliegluced incentives

House price capitalization of government programd policies does not only have
unintended distributional consequences but may alffeet intended policy induced
incentives. A prime example to illustrate thesevpese effects is the home mortgage interest
deduction (MID). The aim of the MID is to create@mtives to become a homeowner and buy
more housing. Various researchers have pointedhastthe MID is a poor instrument for
encouraging homeownership as it benefits mainlpdrigncome households, who are almost
always homeowners anyway (see e.g., Glaeser anuir8003). The capitalization of the
MID into house prices casts an even more damnugigt lon the MID. Hilber and Turner
(2010) examine the impact of the combined U.Sestatl federal mortgage interest deduction
(MID) on homeownership attainment. They find tlapitalization of the MID into house
prices offsets the positive effect on homeownershilpe MID only boosts homeownership
attainment of higher income households in lesstliigiegulated housing markets. In more
restrictive places — typically larger coastal dtie an adverse effect exists. Arguably this is
because in supply constrained metro areas the Mi@eases housing demand and,
consequently, the price of owner-occupied housahgtive to the price of rental housing (the

reservation price). Would-be homeowners of coulse laenefit from the subsidy, so, all else

23 Grant increases may benefit renters in the sawator to the extent that their rents are detadtmd
market rents.
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equal to the extent that the subsidy is fully caed they should be neither better nor worse
off. However, the MID — via increasing the priceavfner-occupied housing — also increases
the costs associated with the transaction of owneupied housing, as the latter is roughly
proportional to house values (see Haurin and GM0Z). This matters a lot to mobile
(typically younger and better educated) resideintduding first time buyers. Some of these
mobile households — ‘the marginal owner-occupiersivho preferred to own prior to an
increase in the MID, may prefer to rent after acréase. In fact, this theoretical explanation
may explain the finding by Bourassa and Min (208 the MID has a negative impact on
homeownership attainment of the young. In a simikan, the capitalization of the MID into
higher house prices reduces the likelihood of trednstrained households to be able to
qualify for a mortgage. That is, an MID inducedrgese in house prices will cause down-
payment constraints to become binding for certaiarginal households’ with respect to the

housing tenure decision, forcing previously ‘maggiowner-occupiers’ to rent instead.

6 Conclusions and Scope for Future Research

This paper has two main objectives: (i) Outline thkevant strands of the literature on
house price capitalization and its economic impacis (ii) indicate possible directions for
fertile future research® To advance the first objective, | have synthesiaedemerging
literature that explores the conditions under wipablic and private investments at the local
and neighborhood level and intergovernmental texssto local jurisdictions are capitalized
into house prices and the broader implications aths capitalization. Theoretical
considerations and recent empirical evidence stdgas house price capitalization is much
more pronounced in locations with strict regulataagd geographical/physical supply
constraints. The effect of local scarcity of deyalble land on the extent of capitalization
appears to be very non-linear, being largely cadito the most built-up areas. Ruggedness
or steep slopes matter too but, again, the eftattsapitalization appear to be confined only
to quite mountainous areas (very steep slopes; tiegitee of ruggedness). The impact of
regulatory constraints depends on the country Speanstitutional settings. For example, in
the US the impact of regulatory constraints onekient of capitalization varies enormously

across metro areas, with capitalization effectsdgpenainly confined to the more desirable

4 Of course this brief paper by no means provideexraustive summary and in depth discussion ahall
strands of the economic literature. In fact, theeshbreadth of the literature makes it highly §kéhat some
relevant studies were omitted.
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coastal areas. The British planning system, inresttimposes constraints on the supply of
space across the country, implying significant tzdization even in more remote places.

Only a few empirical studies have so far testedthdrevarying degrees of house price
capitalization generate different incentive effedthe scant empirical evidence for the US
suggests that (i) such incentive effects exist @pdare mainly confined to more supply
constrained locations. This finding has importamplications for the provision of local public
goods and club goods as it suggests that the ategaition induced’ provision of durable local
public goods and club goods may be greater in re@pely constrained places.

The theoretical and empirical research discussedhis paper also has important
consequences for redistribution and the assesshetdce based policies at various levels of
government (federal/central, state/regional andljodhe empirical findings discussed in the
paper are strongly suggestive that capitalizatiffecess — which are habitually ignored by
policy makers — have important adverse consequeioces wide range of policies such as
intergovernmental aid or the mortgage interest deoln. While the direct effect of
intergovernmental aid to disadvantaged placessgipe (i.e., considered in isolation making
local residents better off), there is also typigah ignoredhidden effect, namely, that better
local public services or lower taxes are capitalim@o property prices, so, effectively, the aid
may mainly benefit typically better off homeownensd (often absentee) landlords who rent
out their properties to typically lower income renst These renters benefit from better local
public services. However, they often do not bensgfilch from lower taxes, and, most
importantly, they have to pay higher rents, reftextthe increased desirability of the
receiving jurisdiction, so on balance they may bébatter off or even worse off than without
intergovernmental aid. Of course, in locations wheuch aid is not capitalized, the
redistribution effects are more progressive. OVetlaé empirical findings imply that policies
with a redistributive aim might be much more effeetif they “helped people rather than
places”. House price capitalization of governmemoigpams and policies have a particularly
damaging effect in places with inelastic supplyhaiusing, that is, in supply constrained
places (such as San Francisco or Los Angeles) thssvim locations that are confronted with
tight land use planning (e.g., New York City, Saari€isco or Los Angeles; large parts of the
UK and in particular the South East of Englandjergovernmental aid to poor inner city
places may be a particularly poor tool to help dvsamtaged people as the aid — due to
capitalization effects — may make the disadvantapete possibly worse off.

Similarly, house price capitalization effects mdfset the intended incentive effects of

certain policies. For example, the explicit aimtloé mortgage interest deduction (MID) in
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most countries is to increase homeownership at@amntHowever, empirical findings for the
US at least suggest that the MID has an overalligiblp effect on homeownership
attainment and has a negative effect in more suppmpstrained locations, where
capitalization effects are greater.

The research summarized in this paper is by no sneanclusive. | have emphasized the
importance of regulatory and geographical/physsgbply constraints in determining the
‘extent of capitalization’ and summarized the témtaempirical evidence. However, other
factors besides supply constraints may be impottmt In particular the role of household
mobility, and lack thereof, could be further exgldrin future empirical work. Empirical
evidence on the incentive effects of capitalizatsostill quite limited. On the theoretical side,
this article only provides a very tentative firse towards a ‘taxonomy’ of the incentive
effects of house price capitalization. The ‘taxoybrmsketched in this paper is very
incomplete. For example, little is known whethepitalization effects can be expected to
encourage the provision of largely private goodthwgositive externalities (e.g., beautiful
private gardens). Empirical evidence is also liohfte

While some researchers have argued that house papgalization may provide a
mechanism so that present residents (or presemraens) internalize the well-being of
future residents (future generations) (e.g., Comaleg Rangel 2001, Glaeser 1996, and Oates
and Schwab 1988 and 1996); there is little diregpieical evidence to date that capitalization
provides inter-temporal and/or inter-generationatentive effects. Such effects may be
largely confined to the local level, so may not bery helpful to tackle important
environmental problems at regional, country-wideglobal scale. More research, both on the
theoretical and empirical side, may help to deveddpetter understanding on whether (and
under what conditions) capitalization may providea @centive mechanism in an
intergenerational sense. Finally, this paper hamnsarized recent evidence on the
redistributive and policy implications of capitaimn of central government grants in
England and the MID in the US. Capitalization ef§eare of course not confined to these two
policies but are potentially present in all polgithat target places. Future research could
focus on these other policies. The ‘house pricataligation research’ certainly provides

highly fertile ground for future research.

% One of the very few studies looking at privatedstments in the context of the topic in this papehe
work by Galster (1983) who suggested that due toahiwazard problems tenants treat their units dassfully
than homeowners.
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