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Abstract: This papeexaminethe effect of public acquisitions of open spacédionse priceand

the municipatax basaising municipalevel data from New JerseWe find thata onedollar

increase in open space expenditures per housing unit is associated with average house prices that are
about $315 higher and with a tax base that is aboll Biver per acreln addition, he level of

open space spending prior to 1995 has a significant positive effect 28aB2000change in

house pricesLevels of open space spending (spending prior to 1995) do not exp852000

changes in the tax baddoweverthe 19952000change in open space expendituras a

significant negative effect on tli®952000change in the tax bas€his suggests that open space
expenditures yield a stream of benefits in the future but that aggt eff open space acquisitions on

the tax base is transitor@pen space acquisitions have the immediate effect of reducing the tax

base as land is removed from the tax rolls but over time the remaining unrestricted land is

developed more intensively atehds tooffsetthe effect of the open space acquisitibespite the

negative effect of open space purchases on the tax base, we find that higher open space expenditures
arenot associated with higher tax rategally, we find that while highetax rates are associated

with a lower tax base, a larger tax bdspresestax ratesThe change in thequalizedoroperty tax

rate over the period 199800 shows a significant negative effect on the change in the tax base per
acre over the period.
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[. Introduct ion

Across the U.S., voter interest in land conservation remains high. From 2000 to 2006, U.S.
voters considered 1,221 land conservation measures and approved P2Ec€r. These
measures allocated more than $23.7 billion to land conservatiagf08) voters considered a total
of 128 open space spending measures. Aboperdentof the measures passed, adding $5.7 billion
in new open space spending authority. Owing at least in part to its high population density, New
Jersey is among the mostiges states in pursuing land conservation. In November of 2006, New
Jersey counties and municipalities included 30 measures on the ballot and passed 20 (Trust for
Public Land, 2006). As of 2007, 231 New Jersey municipalitiep¢ddentof municipalitiesin the
state) and all 21 New Jersey counties collect open space taxes. Annual revenues from the taxes total
about $300 million. Not surprisingly, New Jersey has also preserved a substantial amount of land as
open space. From May of 1997 to June 2007, rinane 450,000 acres of land were preserved as
open space in the State of New Jersey.

While the value or willingness to pay for open space has received considerable attention in
the literature, economists have generally failed to consider the effeet aéqisitions on the
municipal tax base and property taxes. The oversight is surprising. Debates about whether to allow
development or to preserve a particular land parcel typically center on the impact development will
have on the tax base and/or ther@e. Preservation advocates assert that open space raises
property values and adds to the tax base. With a larger tax base, the municipality may fund current
expenditures at a lower tax rate. Preservation opponents typically contend that the asjarsition
too costly and shrink the tax base by reducing the number of economic uses available for a parcel of
land or by removing the land from the tax base entirely. Because the tax base is lower, the

argument is made that tax rates must rise to compensate.



This paperexamines the effect of open space acquisitions on house prices at the municipal
level and the municipal tax base in New Jersey. Because New Jersey is highly developed, property
values are likely more sensitive to open space acquisitionsazethfp other US states. We conduct
our investigation at the municipal level to capture effects related to financing open space. In New
Jersey, open space funding is available at the state, county, and municipal levels. The municipal and
county funding iglerived from property taxes. Using municipael data allows us to capture the
effect of property taxes at the level of least aggregation. In New Jersey, both the state (through the
Green Acres Program) and municipalities identify parcels for acquisitlumstate then considers
funding for the acquisition.

Several studies of housing prices outside New Jersey show that the effects of open space are
positive for houses in close proximity to the open space but that the effect weakens with distance
from the open space. Thus, there could conceivably be benefits to open space for certain
homeowners (those that happen to live near the acquired parcel) but costs for other homeowners in
the form of higher property taxes (to finance the acquisitiomaddition the benefits to the
homeowners proximate to the open space could conceivably be less than the costs to the non
proximate homeowners, leading to a reduction in social welfare in the jurisdiction.

This study also differs from the existing literature om ¢ffects of open space because it
measures open space in expenditure terms rather than acreage terms. A given amount of expenditure
on open space may buy more land in a low population density area. However, the open space may
have less impact on propegyices due to the lack of demand pressure. Because property prices

vary across locations, measuring expenditures rather than open space acres allows a more direct

! Of course, openpace acquisitions may restrain growth in municipal budgets by reducing the demand for municipal
services.
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calculation of the benefits of open spa@éis, of course, assumes that the benefits of space
purchases attenuate to properties within reasompablemity of the open space itselfr) addition

to examining the impact of open space spending on house prices and the tax base, we also examine
the impacbf open space spending (and changegencpace spending) on changes in house prices
and changes in the tax base.

For open space expenditures, we find that a $1 increase in spending on open space per
housing unit is associated with average house sale phiaeare about®15 higher and aax base
per acre that is aboufi$lower. In addition, the level of gen space expenditures per housing unit
(i.e., expenditures prior to 199Basa significantpositive effect on the change in house prices over
the period 1992000.We find that tle average house price in the state rose an additional 0.72
percent during the 1998000 time period because of the level of open sppeadingn the
municipality prior to 1995.This suggests that open space expenditures yield a stream of benefits in
thefuture.

By contrastthe level of open space expenditures (i.e., open space expenditures per housing
unit 19611995) shows no significant effeah the19952000change in the tax badastead, the
increasef open space expenditure®(, open space expenditures per housinginidi®95 2000)
yield a significantdampeningeffect onthe tax base. We find that the average tax base in the state
fell 0.075 percenfrom 1995to 2000becaise of the open space acquisitions during the period. This
suggests that any effect of open space acquisitions on the tax base is transitory. In essence, open
space acquisitions have the immediate effect of reducing the tax base as land is removed from the
tax rolls but over time the remaining unrestricted lapparentlyis developed more intensively

offseting the negativeeffect of the open space acquisition.



Despite the negative effect of open space purchases on the tax base, we filgthénatpen
space expenditures ametassociated withighertax rates. Using an instrumental variables
approach, we find that while highequalizedax rates are associated with a lower tax base, a larger
tax base does depress tax ratesddition, he percentage change in #gpualizedoroperty tax rate
over the period 1993000 shows a significant negative effect on the percentage change in the tax
base per acrand averaggieldspricesover the period. AQO percentincrease in the tax ratatio
reduces the tax base per acreabyput4.2 percentand the average house price by @:8centover

the period.

Il. Background
House Prices and Open Space

Researchers have examined the value of open space using two basic methods: contingent
valuation and hedonic pricin@ontingent valuation studies use survey methods to determine
willingness to pay (WTP) for various environmental amenities (e.g., Drake, 1992; Pruckner, 1995;
Breffle et al., 1998; Champ and Loomis, 1998; Kline and Wichdl®88; Earnhardt, 2001
Earnhardt, 2006). These studies estimate the value of open space adjacent to residential locations by
asking survey respondents to stabev much they would be willing to pdgr ahomelike their
own butwith an expliat low level of a specific environmental amenity (e.g., open space). Following
aresponseo that questionthe surveys typically ask respondents to state prices for the same house
with a higher level of the same environmental amenity.

In contrasto contingent valuation, hedonic pricing models that evaluate open space use
actual markets transactions rather than survey methods (Geoghegan et al., 1997; Bolitzer and

Netusil, 2000; Lutzenheiser and Netusil, 2001; Shultz and King, 2001; Irwin, 2008h&gan



2002;Geoghegan et al. 200Bnderson and West, 2006). Hedonic pricing relies on the assumption
that the value of environmental amenities will be capitalized into house prices. In essence, a
residential property is viewed as a bundle of attribuEash attribute affects the sales price of the

final good. Attributes include measures of house size (e.g., square footage) and the cost of living at
the particular location, as well as measures of environmental attributes (e.g., open space near the
propety).

Much of the literature focuses on determining the relative impact of different types of open
space. For instance, open space may differ based on whether the parcel may be developed in the
future, the types of uses currently permitted on the gpeace, the distance between the open space
and the housing unit, and the size of the open space parcel. Geoghegan (2002) uses data on real
estate transactions from Howard County, Maryland, in a hedonic pricing model and finds that the
coefficients for bth permanent open space and developable open space are positive and significant.
However, the coefficient for permanent open space on property value is three times larger than the
coefficient for developable open space (the comparison is against deVieloged

Bolitzer and Netusil (2000) and Anderson and West (2006) find that the value of open space
generally declines as distance between the open space and the housing unit increases. However,
parameter estimates for open space less than 100 feet #drauking unit were generally
insignificant. Bolitzer and Netusil state that this is likely the result of congestion effects around
public parks. Anderson and West find that increases in property values from proximity to open
space are lower further frothe central business district. In addition, property value increases due
to proximity rise with increases in population density, income, and the fraction of the population

under age 18.



Irwin (2002) finds that, using the baseline comparison of some fygevelopable open
space that has a probability of being developed in the future (as opposed to assuming the alternative
is developed land), the value of preserving @adf® plot of farmland as privatebwned
conservation land yields an increase of al$2500 in the value of neighboring residential property
(about 2.percentof the mean residential value). If the government purchases the property outright
(the property becomes public land), it increases the value of a neighboring residential joperty
about $2,000 (about 1pgercentof the mean residential value). Irwin attributes the difference to
increased automobile traffic and noise that she asserts is typically associated with public lands.
Costanza et al. (2006) analyzes the impact of acods=saches and parks on house prices in Central
New Jersey. They find that access to the bea@0(0ft. of distance) has a significant positive
effect on house prices. For parks (classified as small, medium, and large on the basis of acreage) the
effect was inconsistent across locations in Central New Jersey.

Using the contingent valuation method, Earnhardt (2006) finds that survey respondents in
Douglas County, Kansas, place no value on prtype open space when the prairie has a 50
percentthanceof development. In contrast, a permanently protected prairie carries a value of about
$5,000 (about percentof total house value). Kline and Wichelns (1998) find that respondents
placed higher values on preserved beach and cropland/pasture and loeowaurf farmland,
wetlands, and woodlands. Lutzenhiser and Netusil (2001) find that naturpbaksahave the
largest impact on home sales prices followed by golf courses, specialty parks (parks devoted to a
single activity such as boating), andan parks. Likewise, Shultz and King (2001) find that
proximity to large protected natural areas, golf courses, percentage of vacant land, and commercial
land use, positively affects land values. They also find that the marginal implicit prices forthe ope

space variables are robust to alternative levels of aggregation (blocks, tracts, block groups).



In addition to characteristics of the open space, the literature also considers the relative
impact of house and homeowner characteristics on the malwatopen space. Earnhardt (2006)
and Breffle et al. (1998) find that the value of open space depends on income lev@hcdigh
households are willing to pay more per acre thanitmmeme households. However, other
socioeconomic characteristics of theusehold did not predict willingness to pay for open space.
Housing attributes also predict the willingness to pay for open space. Increases in interior space and
house age raise the willingness to pay for open space, even after controlling for household
socioeconomic characteristics.

Kline and Wichelns (1998) employ a contingent valuation method to measure preferences
for preservation of open space in Rhode Island. Respondents born prior to 1945 and respondents
with less ecocentric views indicated avkr marginal utility for preserved laridBreffle et al.
(1998) also finds that willingness to pay (WTP) for open space decreases at decreasing rate in the
di stance between the homeowneroés property and
from theopen space is twice as large as WTP for households 0.4 miles away.

Bates and Santerre (2001) also investigate open space purchases. But rather than estimate
the impact of open space (or various characteristics of open space) on house prices, ey estim
the amount of open space per capita using data for Connecticut cities and towns. They find that the
demand for open space is highly sensitive to changes in income but relatively insensitive to changes

in price. Surprisingly, high population growth doex affect the amount of open space per capita

Respondents were asked to select one of three statement
agreed with atireshassatrightteexigt withaut héimén intervention regardless of how it benefits or harms

humans. 0 Respondents with | ess ecocentric views agreed
humans, and shoul d beormax)agfeNa tfwrre tshtadu lpdiripeo smanaged t o
someti mes should be preserved in its natural statebo.
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but higher municipal populations reduce the amount of open space per capita. Finally, state and
federally owned open space and locally owned open space are only weak substitutes.

A number of papersonsiderthat the higher property values associated with open space may
make them selfinancing (Bolitzer and Netusil, 2000; Geoghegan, 2@2oghegan et al. 20P3
That is, more open space raises property values and, hence, property tax revenues. Thus, the
increased revenues offset the costs of purchasing and maintaining operGspagieegan et al.
(2003) attemptso estimate the degree to which such acquisitions ardigalficing. Using data
from Howard and Calvert Counties in Maryland, they estimate the topagricultural easements
on the value of house$he authors then use these estimateslimlatethe increase in property tax
revenuesssociated only with houses located near agricultural easeassntsing the property tax
rateis unchangedThey find that for a Joercentincrease irpreserved agricultural land (148 acres in
Calvert County and 181 acres in Howard County), the increase in housing values withimiégeone
radius of preserved parcels generated tax revenue to purchase about 100ahddrésrper year
(88 acres irCalvert County and 110 acres in Howard County)

Of course, seffinancing of open space is complicated if more open space acquisitions
imply higher property taxes and higher property taxes lower house priceduce théax baseln
such a case, house prices close to the open space could conceivably rise while house prices in other
sections of the municipality fall. Further, there must be limits to the amount of open space that can
be purchased before property tax revandecline. If an entire municipality becomes open space, its

tax revenue will be zero.



TheTax Base and Open Space

In contrast to the value of open space (or the effect of open space on house prices), the effect
of open space on the tax rates andhe tax base has received far less attention. Indeed, only a few
studies estimate the determinants of municipal tax rates or the tax base. Brett and Pinske (2000)
investigate the determinants of municipal tax rates in British Columbia, and Ladd andrgradb
(1988) investigate the relation between tax rates and the tax base for large U.S. cities. Brett and
Pinske argue that tax rates are driven by choices of local government. These government choices
are in turn explained by the tax base as well as desfirnesters in the municipality. But tax rates
also reflect competition among jurisdictions because neighboring jurisdictions may divert capital
from the municipality by offering more favorable tax rates.

As a consequence, a series of theoretical modelgame theory to analyze tax rates across
jurisdictions (Wildasin, 1988; Hoyt, 1991). To capture this interdependence, Brett and Pinske model
the municipal tax rate as a function of local characteristics and a weighted average of tax rates in
neighboringurisdiction. However, they find no evidence of competition over tax base.

In addition, there is a simultaneous relation between property tax rates and the property tax
base. Higher property tax rates may reduce the size of the base but a larger riaeylealkav
municipalities to meet their budgetary requirements with lower tax rates. Consequently, Brett and
Pinske estimate a simultaneous equation model for tax rates and the taXthapenodel the tax
base as a function of municipality charactersstibe local tax rate plus the tax rate at other

governmental levels (i.e., the regional district), tax rates in adjoining municipalities, and

3 Lang and Jian (2004) also consider the relation between property taxes and the talkdiastidy however,
constlers the state of Massachusetts where a law limits the rate of property tax increases. Consequently, the law limits
the endogeneity between property taxes and the tax base.



characteristics in adjoining municipalities. They model the tax rate as a function of municipality
characteristis, the tax rate at other levels of government, and the tax base. The percentage of
seniors is included in the tax equation as a proxy for the demand for public services.

Ladd and Bradbury (1988) also model the simultaneous relation between the tax e a
tax basdor large U.S. citiesRather than a focus on possible interdependence among
municipalities, Ladd and Bradbury examine the
They point out that higher property taxes may lower the tag bacause the higher tax rates are
capitalized into lower property values or the higher tax rates lower the level of business and
residential activity. Thus, the relation between tax rates and the tax base is endogenous.

Ladd and Bradbury model the rkat value of the per capita property tax base in a city as a
function of the property tax revenues per capita and add controls for other types of taxes, the level
of city services, and demographics. The property tax revenue equation is built arourdribedba
budget requirement. It, therefore, incorporates the determinants of total revenue requirements (i.e.,
per capita income of city residents, servipecific cost indices, the property tax base per capita,
and a measure of city government servicearsibilities) as well as determinants of the revenue

mix (i.e., exogenous intergovernmental aid, availability of-poyperty tax sources).

lll. Data and Methods
Empirical Model

The tax base (land and improvements) is a function of housing chastcseri
neighborhood/locational characteristics, and land use variables. In addition, the tax base is also a
function of the tax ratéNeverthelessthe tax base and the tax rate are determined simultaneously

(Brett and Pinske, 2000; Ladd and Bradhur988). That is, higher property tax rates may reduce
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the size of the base because higher tax rates deter development and the higher tax rates are
capitalized into the tax base. However, a larger tax base may allow municipalities to meet their
budgetaryrequirements with lower tax rates.

Because the tax rate and the tax base are determined simultaneeuséed instrumesto
identify the tax rate. We use the ratiore$idential to commercial land values, percentage of
population that is of school agend populatioms instrumentsAs the ratioof residential to
commercial land values rises, the tax rates should rise because residents are more intensive users of
municipal services. Likewise, increases in the percentage of the population that mobageh
should also cause higher tax rates. The largest budget item for most municipalities is education.
Finally, population may affect tax rates because of economies of scale in the provision of services.
This suggests the following empirical model:

(1) R=1(N;, Ki, A)

(2 Bi=g (N, K, &)

whereA are instruments used to identify the tax rate (or the change in the taBraehe tax
base per acre of land for municipality i (or the percentage change in the tax babe peziod

19952000).R is theequalizedax rate per $100 of property value (or the percentage change in the

tax rate over the period 192%00), andEi is the fitted value foR.

In the case of house pricésitzenhiser and Nasil (2001), Schultz and King (2001) and
Irwin (2002) specify the hedonic residential pricing model as:
B)Pi=h(S, N, K)
wheres§ is a vector of housing characteristics for municipality; is a vector of neighborhood
locational characteristscfor municipality i, and; is a vector of land use variables for municipality

i. The dependent variablg) is house sale price. However, house sale prices may also depend on
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tax rates. All else constant, higher property tax rates imply lower progsugs.However,
municipalities with higher house prices may require fewer services (e.g., social services) and this
may depress the tax raéhis suggests that we should follow the logic for equations (1) to (3) and
estimate the following empirical model

(4 R=j(S N, K, A)

(5) Pi=k(S., N, K, &)

While theoretical models of hedonic pricing do not specify a particular empirical model or
restrictions to the functional forn@ropper et al. (1988) argues that linearcdpsations are the best
method to estimate hedonic price functions. They simulated outcomes using consumers with known
utility functions and found that when some house attributes are unobserved skmeidng, l0g-
log linear, and linear BeCox specifcations performed best. We report only seentlog linear
specifications herél he linear specification generated very similar results but the fit of thelegmi
specification was betteBecause many of the independent variables take on zero valuleg-thg
linear specification causes a large number of lost observations.

The data on singleamily home sale prices were gathered from the New Jersey Department
of the TreasuryThe observations report the mean sale gricenunicipality for the StatefdNew
Jersey in the year 2000 (or the change in the mean house sale price over the per2@DQP95
Total open space expenditures and state open space expenditures are compiled from files at the New
Jersey Department of Environmental Protection (NJDE®pf 2000, open space acquisitions
totaled more than 62,000 acres at a total cost of more than a billion dollars (in year 2000*dollars).

The State of New Jersey financed aboup8&entof these costs.
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NJDEP also supplied data on travel distanceea Mork City and Philadelphia
Municipality populationschool age populatiomedian rooms per housing unit, median family
income, seasonal housing units, and the proportion of housing units built before 1960 are from the
U.S. Census Bureau. Land use/laoger data is a composite of 1995/97 land use/land cover
analysis developed by NJDEP and updated for 2000 using information developed by Richard
Lathrop at The Center for Remote Sensing and Spatial Analysis at Rutgers University using satellite
imagesData on tax bases, tax ratesmmercial and residential land valuasg the ratios of
assessed property valuesnarketvalues are from the New Jersey Department of Community
Affairs. We do not include housing characteristics intéxebasespecificatiors because high value
land may contain a large number of smaller housing units or a small number of large (and

expensive) housing units.

IV. Results
House Price and Open Space

Table 1 reports means and standard deviations for the dependent (HousEaRrizase)
and the independent variables. Chart 1 shows that in general the highest house prices are
concentrated in the corridors that runssthwest of the fall linbetweerNew York Cityand
Princeton and along the New Jer&hore. Variation iraverage house prices across the state was
substantial; the lowest price municipality was just under $40,000 per unit (City of Camden, Camden

County) and the highest price municipality was over $1 million (Alpine Borough, Bergen County).

* New Jersey also supports a farmland preservation program that acquirepheveldghts for agricultural land. We

do not have data for these acquisitions and therefore all farmland (both preserved and unrestricted) is included in our
undeveloped land variable described below. Similarly, any land or development rights acqelsebysptivate land
preservation groups are included only in the undeveloped land category and not in the open space expenditures variable.
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There are six munipalities (of 566) that reported no house sale data for the year B¥iuse
bigger houses on larger lots should (all else constant) raise house prices, we expect that house prices
will increase with average residential parcel size per housing unitdged>arcel) and the median
number of rooms per housing unit (Rooms).

For the open space variables, we expect that higher expenditures on open space per housing
unit (Open Space Exp) will raise house prices. More open space translates into great&samenit
and the value of the amenities is capitalized into the house fpriaddition, open space
acquisitions may restrict the supply of housing in certain areas and increase housing\erices.
gauge these open space purchases in monetary rather thae aerse because the value of an
acre of land (or an acre of open space) differs across locations. That is, an acre of land should be
more valuable where residential property values are higher. Because the dependent variable is house
price, we construct thopen space spending measure on -fapesingunit basis.

The statewide mean open space expenditures aggp®4housing unit. However, there is
quite a bit of variation across municipalities, and about half of New Jersey municipalities have no
open spee expenditured he average cost share (a simple unweighted average across
municipalities) for the State on open space purchases is abpetcthf

The remaining variables (R960, N/c Dist, PctSeasonalNycPhl,and Undeveloped)

capture varios aspects of the desirability of the location of the municipality. Because of the labor

® The missing municipalities are: Audubon Park Borough; Pine Valley Borough; Tavistock Borough; Teterboro
Borough; Walpack Township; and Winfield Township.

® We expected that greater state support in making open space purchases will raise house prices because a larger fraction
of the total cost will not need to be financed through local property taxes. Howesemmst share was not significant
explanatory variable in regressions on house prices or the tax base using the subset of muniogdiGiethét had

an open space acquisition over the period. This cost share variable is uncorrelated with thacepgmesyling variable

(r =-0.08,p =0.12) and its inclusion does not affect the parameter estimates on the open space variable.
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market opportunities and the amenities offered by New York City, we expect that greater distance
from New York City (NYC dist) will lower house pricéd\ycPhl is desiged to capture distance

from the corridor that connects New York City and Philadel@égause oflisamenities affiliated

with population density (e.gaffic congestionschool quality, etc.locationsdirectly on the

corridor have lower values thamchtions away front. We also expect thagécreational

opportunities associated with easy access to Atlantic beaches will raise house prices. We capture
this effect with the percentage of total housing units that are seaBeh&easonal).

We expect that higher percentages of housing units constructed before 1960 will be
associated with higher house prices because many of the older municipalities are clustered near
New Jersey cities, Philadelphia, and New York City. Likewise, larger pagenbf undeveloped
land (Undeveloped) will reflect lower demand for land, lower land prices, and therefore, lower
house prices. In constructing the Undeveloped variable, we exclude any land acquired as open
space. Less desirable locations will also be@ased with less intensive land use.

Table 2 reports correlation coefficients for the independent variables. From the table, we can
see that open space expenditures are not highly correlated with either the housing or the location
variables. One problewariable is average residential parcel size (Average Parcel). Average parcel
size is highly correlated with both undeveloped land and the median number of reoth6§ and
0.56, respectively). To correct for this problem, we regress average parc sizéeveloped land
and use the residual to control for parcel size in subsequent analyses. This allows us to interpret the
parcel size coefficient as the effect of parcel size after controlling for the scarcity of land in the

municipality.

" Distance to Philadelphia was highly correlated with distance to New York, so we employ distance to New York in the
subseguent analysis.
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Table3 repats regressions aelog of average house prie@md thetax rate by
municipality (i.e.,asemtlog specification). Column 2 of Table 3 reports the results on log house
sale priceassuming that the tax rate is exogenaaegumn 3 reports the results o ttax rateand
column 4 reports the results on the lagise sale price assuming that the tax rate is endogenous.
While we report estimates for all municipalities, running these analyses using only the
municipalities that had an open space acquisitioldyi#he same basic resulf®ests indicate the
instruments are valid. An-testof the instruments is significanf (2, 546) = 10.36p < 0.001)and
the partial B of the instruments is 0.11. In addition, tests indicate that the system is not
overidentifed (Hansed Statistic = 0.458p = 0.49).

Open space expenditures per housing unit show a consistent, positive, and significant effect
on house prices acrobsthspecifications. From columin Table3, we see that a orgollar
increase in open spacependitures per housing unit is associated with house prices tltad@is
percent greatetJsing the mean value for house price, this implies that an additional one dollar of
open space spending per housing unit rdtsesverage house price by abo81l$. In the
regression on the subsamphtat includes only municipalities with open space acquisitithres
result is roughly the same.

We ran a series of alternative specifications to check the robustness of this resuirdpwe
municipalitiesthat haveeither very lombelow $100,000) or very high (above $600,000) average
house prices, thepen space estimates are essentially the same. Likewise, the open space estimate is
unchanged if we drop from the samplemunicipalitieslackingopen space acquisitisrif we
follow the standard specification in the literatarel drop the tax rate as an independent variable,

the open space parameter estimate sbgbtly from 0.00005 to 0.00002.
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A oneroom increase in the median number of rooms is associated with an increase in house
price ofabout24 percent(or about $8,000) while an increase in average parcel size of one acre is
associated with an increase in house pricEqgfercent(or about$40,000).Because rooms are
correlated with parcel size, the introduction of parcel size depresses the estimate for rooms by about
$18,000. A similar effect occurs for parcel size if we remove rooms from the regression.

As expectedincreases in the dence from New York City are associated with lower
average house pricadowever, the marginal effect of another mile from NYC on house prices
diminishedwith distanceHolding constant the distance from NYC, houses further from the NYC
Philadelphia cordor had higher prices, however, once again, the marginal effect of another mile on
house prices diminishaslith distance Undeveloped land has a statisticafigignificant effect on
house pricedn addition, the estimates for the effect of open spaperalitures are not sensitive to
excluding the undeveloped land variable from the md#micentageesisonablso shows a
significant positive effect on average house paicess specificationg\ one percentagpoint
increase in the percentage of seakbpasing units is associatedl1 percent increase in house
prices (or aboutZ300).

Thetax ratehas asignificantnegativeeffect on house prices bothspecificatiors. If higher
house prices depressed the tax rate, then the estimates of the tefatient based on the fitted
value of the tax rate (column 4) shouldlbeerthan the estimates using the actual tax ([@&imn
2). However, the estimatémsed orthe fitted valugb = -0.20)are slightlyhigherthan the
estimates that use the actual valbe=(-0.24). This suggests that higher house prices do not reduce
the tax rate. The estimates based on the fitted value suggest that a one dollar increase in equalized

tax rate pe$100 of valugabout a 4(ercentncrease) reduces the house price by about $42,000.
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Finally, the estimates in column 3 suggest that higher levels of open space expeaitures
associated with lower equalized property tax rates but the effect istgtragly small. Using the
mean value of open space expenditures per housing unit of $452, the estimate implies that the
average equalized tax rate fell by $0.0086 per $100 of market value (abpatdeB} as a result

of open space expenditures oves period.

The Tax Base and Open Space

The average tax base per acre (a simple unweighted ayacages New Jersey
municipalitiesin 2000is $367,860(see Table 1). We construct the tax base measure oraarger
basis because of the possibility tlaver taxable acreage due to open space acquisitions might
reduce the tax bas€o derive market values, we multiply the assessed tax base by the ratio of
market to assessed valu€hart 2 shows that in general the highest tax bases per acre aredalustere
near New York City, Philadelphia, and along the New Jersey Shore. Variation in tax bases per acre
across the state was substantial; the lowest tax bases per acre Waardb® 46 (Walpack
Township, Sussex County and Washington Township, Burlingtont§@pand the highest tax bases
per acre were3347,824and 8,939,823 (Hoboken City, Hudson County and Guttenberg Town,
Hudson County¥.

From a theoretical perspective, the effect of higher open space spending on the tax base per
acre of land is indetenimate. On the one hand, higher open space expenditures are associated with

higher house prices (see above). With higher house prices, the tax base is also higher. On the other

8 Walpack Township is special case. The Tocks Island dam (now deauthorized) was slated for construction in an area
that includes Walpack Township. The expectation that the land would be inundated caused property owners to sell out.
Including Walpack Township has no impacttbe results.
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hand, the acquisitions remove land from the tax rolls and lower the taxTbhake4 reports
regressions on the log of the tax base and the tax rate by municipality (i.e.;lagsep@&cification).
Column 2 of Table 4 reports the results on log tax base assuming that the tax rate is exogenous,
column 3 reports the results on the tate, and column 4 reports the results on the log tax base
assuming that the tax rate is endogend®ests indicate the instruments are valid. Atestof the
instruments is significanf((2, 54) = 6.37, p < 0.01)and the partial Rof the instrumentis 004.
In addition, tests indicate that the system is not overidentified (HarSexistic = 0183 p = 0.67).

Theequalizedoroperty tax rate shows a significant negative effect on the tax base per acre
acrosdothspecificationsFrom column 4 of @ble4, we see that a $1 per $100 of vaiae
increasds associated with a tax base per acre that is &fiqperceniower (about $80000).° If
we instead treat the tax rate as exogeneesget a smaller effect. The estimate of the effeat of
purportedly exogenoutax rate on the tax base shows a $1 per $100 of tetuacreasés
associated with a tax base per acre tha2 jgercenfower (about $4,00Q. The corrected estimate
thus shows an impact that is aboli8%,000greater because it rewes the effect of the tax base on
the tax rate. This suggests that a larger tax thegresestax rates.

Open space expenditures per housinginditatea negative effect on the tax base per.acre
A one dollar increase in open space spendindgp@esing uniis associated with a tax base per acre
that is about 0.(®percent lower (about ). We ran a series of alternative specifications to check
the robustness of the open space results. If we delete from the sample municipalitiebevith eit
very low (below $10,000) or very high (above $1,500,000) tax bases per acre, the open space

estimates are essentially the saf@thermoreparameter estimates for tbpen spaceariables

° A one dollar increase in the tax rate represents abouparé@ntncrease on average.
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arebasicallythe same regardless of whether itbgressions are run on the full sample or the
subsample that includes only those municipalities with an open space acquisition.

In addition increases in the distance from New York City are associated with a lower
average tax base. However, the margaftdct of another mile from NYC on the tax base
diminishedwith distance Holding constant the distance from NYC, municipalities further from the
NYC i Philadelphia corridor had higher tax bases, however, once again, the marginal effect of
another mile onthe tax base diminishesdith distance Among the remaining variablesnly
Undeveloped yielsla significant effect on the tax base per atm@ger percentages of undeveloped
land (Undeveloped) reflect lower demand for land and a lower intensity in $@nd\ishare of
undeveloped land that is one percentage point higher is associated with a tax base per acre that is
4.5 percenfower (about $6,500). Parameter estimates for these variables are essentially the same
regardless of whether the regressiomsran on the full sample or the subsample that includes only

those municipalities with an open space acquisition.

Changes in House Prices and Open Space

We expect that higher levels of spending on open space per housing unit will be associated
with greaer percentage increases in house prices. As noted above, more open space translates into
greater amenities, and the value of the amenities is capitalized into the houde pudcition,
increases in open space may restrict housing supply in certaiioiscand therefore raise house
prices.During the periodfrom 1995200Q house pricescreased an average I8.4percenta
simple unweighted average across municipalitig)in the Statgsee Table 1)Five

municipalitiesreported no house sale datdl995° We wereable to obtain data on tax rates for
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1995 Using the open space expenditures variable above, we construct two new variables for each
municipality: open space expenditures peusing unit for the period 192900 and open space
spending per housing unit for the period 198D5. We interprethe first variable as the change in
open space spending and the secondital level of open spac®uring the period 1992000,
104 municipalities had open space expenditures hadorrelation coefficient between the two
open space spendingriables is 0.32From Table 1 we see that the average property tax rate
increased about.6 percentover the periodWe were not able to findata for the other independent
variablesfor 1995 Consequentlytheseindependent variables are the same as in Table 3 above.

Table5 reportsregressions on the log ratio of average house price, and the tax rate ratio. The
log ratio of house prices defined as the log of the ratio of average house sale price for 2000 to
average house sale price for 1995 (by municipality). The tax rate ratio is the ratiegti#heed
property tax rate in 2000 to tlegualizedoroperty tax rate in 1995 (by mumaility). Column 2 of
Table5 reports the results on log house price ratio assuming that the tax rate ratio is exogenous,
column 3 reports the results on the tax rate ratio, and column 4 reports the results on the log house
sale price ratio assuming thaettax rate ratio is endogenous. While we report estimates for all
municipalities, running these analyses using only the municipalities that had an open space
acquisition yields the same basic resulssts indicate the instruments are valid. Atestof the
instruments is significanf((2, 539) = 7.71p < 0.001)and the partial Rof the instruments is 04.
In addition, tests indicate that the system is not overidentified (HarSttistic = 0734, p = 0.39).

The change in open space expenditures, @en space expenditures per housing 1985

2000)shows a consistent positive effect on the change in house pridexth specificationdn

2 The missing municipalities are: Millstone Borough; Rockleigh Borough; Stockton Borough; Saddle River Borough;
and Wrightstown Borough. Becausi& observations for 200@re missinga total of eleven observatioase lostin
measuringhe 2000/1995house priceatio.
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general, a ondollar increase in open space expenditures per housinfyjamii995to 2000is
associatd with an increase ithe house pricgof 0.07 percent. Using the mean value of open
space expenditurd9952000 of $162this implies that the average house price in the state rose an
additionalO.6 percent during the 1998000period becausef the open space acquisitiohgring
the period162* 0.0037 = 0.60).

The level of open space expenditures (i.e., open space expenditures per housingunit 1961
1995) shows a consistent positive effect on the change in house prices in both spesification
general, a ondollar increase in open space expenditures per housinga61t1995is associated
with an increase in the house price ratio of @®@ercent. Using the mean value of open space
expenditures 1®1-19950f $288 this implies that thev&rage house price in the state rose an
additional 072 percent during the 199%000 time period because of tle@el of open space the
municipality prior to 199%288* 0.0025= 0.72). These results also do not change depending on
whether the tax rats included as a dependent varialhheaddition, estimates of the effect of open
space acquisitions do not vary based on whether we include controls for the average cost share for
the state.

If we consider only those municipalities that had an open smagasition over the period
(n = 104) the estimates on the level of open space spending rise slightly and remain significant at
the 0.01 levelHowever, he estimates for the change in open space spending are roughly the same
but the estimates are no fer significant jp =0.15).In addition the effect othe change ilmpen
space expenditures per housing unit on the percentage change in house prices estimate is sensitive
to outliers. If we delete the 13 municipalities that had more thgreGf&ntincreases in house
prices over the period, the estimated effedhefchange impen space purchases 19880 is no

longer significant. While the level of open space expenditures (expenditures 1961 to 1995) remains
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significant the parameter estimatiecrease from 0.0@5to 0.00B (p = 0.06) If we delete the 12
municipalities that had more tharp@rcentdecreases in house prices over the period, the estimated
effect of both the open space variables in uncharnigad.suggests that open space expenditures
raise house prices in the long run and that the effect does not diminish over time.

The parameter estimates on the remaining variables suggesiuthiaipalities that were
closer to New York City, had a higher median number of rotanger averagparcelsize,and a
higher percentage of units that were seasonal weits associated witlarger increases in average
house prices over the perioA.oneroom increase in the median number of roesressociated
with an increase in the house price raticabbut 2.5 percent A one-acre increase in the average
parcel size is associated with an increase in the house price rapeent A one mile decrease
in the distance to New York City is associated with go@i@entincrease in the house price ra#o
one percentage point increase in the number of seasonal housingdipésc@ntincrease in the
house price ratio. Finally, there is some evidenaegfession toward the mean. Houses with
higher prices in 1995, showed significantly less price epgtion over the period.

In both specifications, the ratio of the equalized property tax rate (equalized tax rate
2000/equalized tax rate 1995) shows a significant negative effect on the log ratio of the house price.
The estimates in column 4 show thdl.4 increase in the tax rate ratio is associated with a 2.9
percentdecrease in house prices over the pelifode instead treat the tax rate as exogenous, we
get a smaller effect. The estimate of the effect of a purportedly exogenous tax rate tfaioouse
price ratioshows a 0.1 increase in the tax rate ratio is associated Wiper@enteduction in the
house price ratioThe corrected estimate thus shows an impact that is al8qpercentage points
greater because it removes the effect ehibuse pricesn the tax rate. This suggests thaigher

house priceslepress tax rates.
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Changes irthe Tax BasandOpen Space
We expect that higher levels of spending on open space per housing unit will be associated
with smaller percentage increaseshe tax baseAs noted above, open spapendingakes land
off the tax rolls and lowers the bagriring the period1995200Q the average percentage increase
in the tax base per acneas 20.84 (a simple unweighted average across municipaldrabp state
(see Table 1)Table 6 reports regressions on the log ratio of the tax base and the tax rate ratio. The
log ratio of tax base is defined as the log of the ratio of the market value of the tax base for 2000 to
the market value of the tax base 1®95 (by municipality). The tax rate ratio is defined as above
(the ratio of the equalized property tax rate in 2000 to the equalized property tax rate in 1995).
Column 2 of Table 6 reports the results on log tax base ratio assuming that the taorate rat
is exogenous, column 3 reports the results on the tax rate ratio, and column 4 reports the results on
the log tax base ratio assuming that the tax rate ratio is endogenous. While we report estimates for
all municipalities, running these analyses usinty the municipalities that had an open space
acquisition yields the same basic resulissts indicate the instruments are valid. Atestof the
instruments is significan®((2, 550) = 3.37p = 0.03)and the partial Rof the instruments is 0.04.
In addition, tests indicate that the system is not overidentified (HahSéatistic = 1.07p = 0.30).
The change in open space expenditures (i.e., open space expenditures per housing unit 1995
2000) shows a consistent negative effect on the changetaxtbase in both specifications. In
general, a ondollar increase in open space expenditures per housing uni20@@5s associated
with a decrease in the tax bade.00046 percent. Using the mean value of open space
expenditures 1993000 of $562, this implies that the averagx basen the statdell 0.075percent

during the 1998000 time period because of the open space acquisitions during the period (162 *
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0.00046= 0.079). If we consider only those municipalities that had an open spgcésdmon, the
estimates on the change in open space spending remain about the same. If we delete the 16
municipalities that had more than a@centincrease in the tax base over the pedothe 18
municipalities with more than apércentdecreasen the tax basehe estimated effect of the
change in open space purchases 1283 is about the same.

Despite the significant effect of changes in open space acquisitions on the tax baseratio, t
level of open space expenditures (i.e., open spa@ndirpres per housing unit 194995) shows
no significant effect of the tax base ratio. This suggests that any effect of open space acquisitions on
the tax base is transitory. In essence, open space acquisitions have the immediate effect of reducing
the Bax base as land is removed from the tax rolls but that over time the remaining unrestricted land
is developed more intensively and this offsets the effect of the open space acquisition.

In both specificationsheratio ofequalizedproperty tax raté¢tax rate2000tax rate 1995)
shows a significant negative effect on tbg ratio of the tax basaver the periodThe estimates in
column 4 show that @.1 increase in the tax rate ratio is associated witl2 percentdecrease in
the tax base over thenpad. If we instead treat the tax rate as exogenous, we get a smaller effect.
The estimate of the effect of a purportedly exogenous tax rate on the tax base shows a 0.1 increase
in the tax rate ratio is associated witB.@percentreduction in the taxdse. The corrected estimate
thus shows an impact that is abaui percentage points greater because it removes the effect of the
tax base on the tax rate. This suggtssa larger tax base does depress tax rates.

Among the remaining variableBre 1960, and Distance to NYGhow a statistically
significanteffecton the log ratio of the tax badeigherpercentagesf houses built prior to1960
were associated with decreases inltigeratio ofthe tax baseA one percentage point increase

housing mits built before 1966 associated with a2l percent reductioover the period.
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V. Conclusion

Open space programs are generally popular with voters, and a relatively large literature in
economics suggests why: proximity to open space raises hocse. [dut questions about open
space programs remain. The literature shows that the effects of open space purchases are highest for
houses nearest open space. But while open space purchases may raise house prices for houses near
the open space, they cowdnceivably do so at the expense of other houses in the jurisdiction that
are further away, by means of higher property taxes. If higher property taxes reduce house prices, as
some researchers have suggested, then open space purchases could concesgahby cau
municipalityés average house price to fall. I
reduce the tax base, forcing a rise in the tax rate as the municipality must finance its public services
from a smaller tax base. We investigate conctrasopen space purchases harm average
homeowners by reducing the available tax base and forcing a rise in property tax rates.

We find that although open space purchases reduce the tax base, they are not associated with
higher tax rates. Further, we dithat open space purchases are associated with higher house prices.
We gauge the effect of differences in open spapendituresather than open spaaereson
house prices. Because the value of an acre of land can vary radically with location,ribis met
allows a more direct assessment of the net fiscal benefits of open space purchases at the municipal
level.

A onedollar increase in open space expenditures per housing unit is associated with average
house prices that are abo@& 5 higher and with #ax base per acre that is abou® &iwer. Using
the mean value of open space expenditures per housing unit®fti4smplies that the average
house in the state is worth an additionB#®0because of the open space acquisitibtmaddition,

the lewel of open space expenditures per housing unit (i.e., expenditures prior to 1995) show a
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significant positive effect on the change in house prices over the perio20005We find that the
average house price in the state rose an additional 0.72 peucirgt the 19982000 time period
because of the level of open space in the municipality prior to (E@@it $1,500) This suggests
that open space expenditures yield a stream of benefits in the future.

By contrast, théevelof open space expenditure®(, open space expenditures per housing
unit 19631995) shows no significant effeeh change irmunicipaltax baséetweernil995and
2000 Instead, thehangein open space expenditures (i.e., open space expenditures per housing unit
1995 2000) shows a significant negative effect on the change in the tax base. We find that the
average tax base in the state fell 0.075 percent during the20@@period because of the open
space acquisitions during the period. This suggests that acy @fi@en space acquisitions on the
tax base is transitory. In essence, open space acquisitions have the immediate effect of reducing the
tax base as land is removed from the tax rolls but over time the remaining unrestricted land is
developed more inteively, and this offsets the effect of the open space acquisition.

Despite the negative effect of open space purchases on the tax base, we find that higher open
space expenditures are not associated with higher tax rates. Using an instrumental variables
approach, we find that while higher equalized tax rates are associated with a lower tax base, a larger
tax base does depress tax raiesddition, the percentage change in the equalized property tax rate
over the period 1992000 shows a significant ndgee effect on the percentage change in the tax
base per acre and average house prices over the pedaising the tax rate dy percentreduces
the tax base per acre by about@e2ceniand the average house prime2.9percentover the
period.

In addition, we do not find that open space expendiin@sase the equalized property tax

rate. We find that higher levels of open space expenditures are associated with lower equalized
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property tax ratedutthe efiect is quatitatively small.Using the mean value of open space
expenditures per housing unit of $452, the estimate implies that the average equalized tax rate fell
by $0.0086 per $100 of market value (aboutpg@®en} as a result of open space expeamdis over

the periodNonethelesschanges in open space expenditdi@sct yield asignificant effect on the
change in the tax rate 1920000once we control for housing characteristics (e.g., median number
of rooms) This suggests that thefect of open space in reducing demand for local services is
roughly equivalent tas effect in reducing the tax basBecause open space acquisitions are
associated with a lower tax base per atr@ changes in open space expenditures cause reduction
in the tax basethe acquisitions divert development activity. Future studies should attempt to
evaluate the manner in which the activity is diverted. That is, we need to determine the extent to
which the acquisitions cause development of other gredsfielless desirable locations (or out of
state), redevelopment of brownfields, more intensive use of already developed lands, and more

efficient use of existing space.
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Table 1. Means and Standard Deviations

Variable N Mean Standard Deviation

House Price 560 210,786 139,732
Rooms 566 6.09 1.02
Average Parel 566 0.448 0.414
Pre1960 566 49 211
Pct Seasonal 566 451 12.84
Nyc Dist 566 48.05 31
NycPhl 566 81.28 17.53
Undeveloped 566 28.5 23.4
Open Space Exp 566 451.86 22447
Tax Base 566 367,860 434,501
Tax Rae 566 2.52 0.792
Assessed to Market 566 85.6 16.4
%gp House Pric 556 19.43 20.26
%p Tax Base 565 19.64 50.72
Tax Rate Ratio 566 1.076 0.2539
Residential/Commercial Ratit 565 7.44 12.72
Pct School Age 566 25.28 4.42
Population 566 14,866 22,789
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House Price= average price per housing unit in dollars for municipality i in 2000.

Rooms= median number of rooms per housing unit for municipality i in 2000.

Average Parcek average residential lot sizeares for municipality i in 2000.

Pre196Q = percentage of total housing units that were built prior to 1960 for municipality i in 2000.

PctSeasonak percentage of total housing units that are seasonal units for municipality i in 2000.

Nyc Dist; = distance (in miles) between the municipality and New York City.

NycPhl = [(Distance to NYC)+ (Distance to Philadelphi)

Undeveloped= Undeveloped land (less acreage acquired as open space) as a percentage of total acreage as of 2000 for
municipalityi.

Open Space Exp total real open space expenditures (in 2000 dollars) as of 2000 per housing unit for municipality i.
Tax Base= totalassessethx base (land and improvements) in dollars per acre for municipality i inrRQRiplied by
the marketo assessed ratio

Tax Rate= general property tax rate per $100 of assessed value for municipality i im2@gf@lied by the assessed to
market ratio

Assessed tiMarket = ratio of total market value to assessed value expressed as a percentagecipalityi in 2000.
%@ Ho u s;epeRentage ehange in average price per housing unit by municipality fe20005

%g T a x=fm@entage change in the tatglializedax base per acre by municipality for 198800.

Tax RateRatiq = equalizedproperty tax rate pes100 of value by municipality for 200@ivided bythe equalized
property tax rate per $100 of value by municipality for 1995

Residential/Commercidatiq = ratio of residential land values to commercial land values for municipality i in 2000.
Pct SchooAge = percentage of the total population that is between the ages of 3 and 18 years ofragecipality i

in 2000.

Population= total population for municipality i in 2000.
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Table 2. Correlation Coefficients

Open Pre Nyc Pct Ave Tax
Sp Exp Rooms 1960 Dist NycPhl Seasonal Parcel Undeveloped Rate
Open Sp Exg 1

Rooms 0.19 1

Pre1960 -0.062 -0.202 1

Nyc Dist -0.087 -0.043 -0.226 1

NycPhl 0.004 -0.103 -0.012 0.561

Pct Seasonal -0.035 -0.071 -0.085 0.32 0.369 1

Ave Parcel 0.194 0.565 -0.331 0.171 0.053 0.043 1

Undeveloped 0.005 0.256 -0.436 0.283 0.056 -0.1401 0.6669 1

Tax Rate -0.171  -0.423 0.276 -0.018 -0.159 -0.301 -0.3 -0.118 1



Table 3. Regressions on the Natural Log of HouseePand Tax Rates

Dependent Variable: Ln_House Price Tax Rate Ln_House Price
Constant 11 57xx* 2.59 11.42%*
(0.222) (0.36) (0.349)
Op SpaceExp 0.0000H*** -0.000Q@.9*** 0.00@15*+*
(0.00000% (0.000m6) (0.000@5)
Nyc Dist -0.00L7** 0.0077* -0.018+**
(0.00D) (0.0046) (0.00)
Nyc Dist Squared 0.000Q7 2*** -0.00M15 0.00@73*+*
(0.000@.8) (0.00m42) (0.000069
NycPhl 0.0068 0.010 0.0064
(0.0047) (0.0096) (0.0049)
NycPhl Squared -0.00011 -0.00M9 -0.00038
(0.000@8) (0.006) (0.00m31)
PctSeasnal 0.010*** -0.018*** 0.01 1%+
(0.0012) (0.0@6) (0.024)
Pre1960 0.00(13 0.0051*** 0.00027
(0.0008) (0.0038) (0.0062)
Undeweloped 0.00017 -0.0@7*** 0.00032
(0.000%) (0.0010) (0.00065)
Rooms 0.230+** -0.296* 0.241***
(0.015) (0.033) (0.026)
AverageParcef 0.182+* -0.253** 0.197**
(0.051) (0.088) (0.054)
Tax Rate’ -0.241%** -0.200+*
(0.024) (0.092)
Residential/Commercial Ratio 0.0042***
(0.0014)
Pct School Age 0.044+**
(0.010)
R? 0.84 0.54 0.84
N 560 560 560

&= residual
® = fitted valuein col. 4
* =

significant at 0.1 level, ** = significant at 0.05 level, *** = significant at 0.01 level.



Table 4. Regressions on the Natural Log of the Tax Base and Tax Rates

Dependent Variable Ln_Tax Base Tax Rate Ln_Tax Base
Constant 13.73** 0.965* 11.42%*
(0.659) (0.519) -0.349
Op SpaceExp -0.000@B2** -0.000@B2*** -0.000B3***
(0.000@.4) (0.000@.2) (0.0001)
Nyc Dist -0.025+** 0.0077 -0.027x**
(0.0072) (0.0071) (0.0072)
Nyc Dist Squared 0.000072 -0.00QL4** 0.00Q@L3*
(0.000/0) (0.000®6) (0.000/8)
NycPhl 0.019 0.027** 0.030*
(0.017) (0.012) (0.017)
NycPhl Squared -0.00aL3 -0.00@3*** -0.00@2*
(0.00QL1) (0.00082) (0.00QL1)
PctSeasnal 0.013*** -0.0095+* 0.0075
(0.0012 (0.0047) (0.0067)
Pre1960 0.00 0.0087** 0.0063
(0.0®6) (0.0@3) (0.0040)
Unde\eloped -0.044*** -0.0036** -0.046***
(0.0@5) (0.001B) (0.0@5)
Tax Rate’ 0117 -0.50*
(0.063) (0.29)
Residential/Commercial Ratio -0.0063**
(0.0026)
Pct School Age 0.027+**
(0.087)
R? 0.77 027 0.74
N 566 565 565

&= residual
b = fitted valuein col. 4
* = gignificant at 0.1 level, ** = significant at 0.05 level, *** = significant at 0.01 level.



Table 5.Regressionsn the Change in House Prices and Tax Rates-2008

Dependentvariable In(House PricdRatio) Tax RateRatio In(House PriceRatio)
Constant 0.178 1.99%* 0.594
(0.129) (0.19) (0.38)
House Price 19956 -0.00B8*** -0.00L0*** -0.006***
(0.000a4) (0.00021) (0.00@1)
Change irOpen Spacé&xp 0.000B8* 0.0000D 0.000@7*
(0.00022) (0.00010) (0.0001)
Open Spacé&xp 0.000025*** 0.0000007 0.000025***
(0.000009) (0.000013) (0.000009)
Nyc Dist -0.00B*** -0.0012 -0.00B***
(0.0010) (0.00L5) (0.001)
Nyc Dist Squared 0.000a2 0.000@54 0.000a2
(0.0000D) (0.00m14) (0.0000D)
NycPhl 0.003% 0.0@2 0.003
(0.00%) (0.0MB5) (0.005)
NycPhl Squared -0.00020 -0.000@5 -0.000@4
(0.000016 (0.00m22) (0.000016
Pct Seasonal 0.0040** * -0.0053*** 0.028**
(0.00071) (0.0012) (0.00L3)
Pre1960 0.0089 0.00057 0.00014
(0.0003) (0.00018) (0.0002)
Undeveloped 0.003 -0.00079** 0.00a2
(0.0003) (0.00@B7) (0.000%)
Rooms 0.0 -0.057*** 0.025+*
(0.000) (0.014) (0.012)
Average Parcél 0.072* -0.016 0.071*
(0.041) (0.43) (0.041)
Tax Rate Rati8 -0.105*** -0.29*
(0.0%) (0.16)
Tax Rate 1995 -0.060*** -0.28*** -0.11%**
(0.013) (0.031) (0.046)
Residential/Commercial Ratic 0.00109***
(0.00074)
Pct School &e 0.010**
(0.0034)
R? 0.3 0.46 0.28
N 556 555 555

3= residua)® = fitted valuein col. 4; # = in thousands
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