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The Relationship Between Amenities
and Urban Land Prices

Douglas B. Diamond, Jr.

I. INTRODUCTION

It has long been recognized that land
prices reflect the location-specific char-
acteristics of the site as well as any
unique structural characteristics of the
land itself. In fact, the price of urban
residential land depends primarily on its
locational features or amenities. This re-
lationship has been exploited through re-
gression analysis to learn more about the
values people place on the advantages or
disadvantages of a site’s location.! Al-
though many recent studies have utilized
hedonic analysis of dwelling values for
this purpose, there have been, and con-
tinue to be, analyses of the site value
alone since it is the most direct embodi-
ment of the value of locational consider-
ations. In addition, there is considerable
interest in predicting land values for pur-
poses of real estate analysis and tax as-
sessment.? _

This paper proposes three specific ex-
tensions of the methodology commonly
used to relate urban land prices to loca-
tional amenities. First, we find that most
amenity variables should be expressed
on a per unit of land basis. Second, the
marginal value of an amenity may, in
general, be a function of the level of
that amenity, the levels of the other
amenities, of land consumption, and of
residents’ incomes and preferences.
Third, the intercept of the land price-
amenity regression should also be a
function of income and preferences. All
of these propositions are derived from

the view that the coefficients on the
amenity terms are estimators of the
slopes of individuals’ bid-price curves.
All of these propositions find empirical
support as enhancing the ability of
amenity levels to explain land prices.

II. A BRIEF REVIEW OF THE
LITERATURE

When computer regression analysis
came into more general use, land
economists took up the tool both to
statistically demonstrate some proposi-
tions which they had long believed as
well as to try out some new ones.
Brigham’s (1965) study of land prices in
Los Angeles was one of the earliest and
served to shape later efforts. Brigham
gave considerable attention to the man-
ner in which each amenity might affect
the desirableness of a location for resi-
dential use. However, his empirical
specification provided simply for a linear
relationship between each measure of the

Diamond is currently Assistant Professor of Econom-
ics at North Carolina State University—Raleigh. Funding
from NSF-RANN and HUD is gratefully acknowledged,
as are helpful comments from E. C. Pasour, Jr., B. A.
Smith, G. S. Tolley, and C. W. Upton.

! The earliest studies (see Hayes 1957, Alonso 1964)
attempted simply to find any relationship between ame-
nities and land values. Later work has emphasized esti-
mation of the willingness-to-pay for amenities (see Nel-
son 1978).

2 For example, the application of the analysis of urban
land values to mass appraisal techniques is explored in a
recent compendium published by the Lincoln Institute of
Land Policy (1979).

Land Economics, Vol. 56, No. 1, February 1980
0023-7639/80/0001-0021 $1.00/0
© 1980 by the Board of Regents of the University of Wisconsin System

This content downloaded from
149.10.125.20 on Fri, 04 Feb 2022 17:29:45 UTC
All use subject to https://about.jstor.org/terms



22

amenity and land value per square foot,
for example:

P, =a, +izbu4i 1]
=1

The implication is that the marginal effect
of A; on P; is a constant one. This ap-
proach leads to a convenient estimate of
the slope of the land price function, but it
places strong restrictions on the under-
lying relationship between A; and Py.

Very similar specifications were uti-
lized by Harris, Tolley and Harrell
(1968), Downing (1970), Darling (1973)
and Waldo (1970). Downing does intro-
duce a nonlinear measure of access-to-
work, but he leaves all other measures of
amenities in a linear form. Several of the
studies include measures of family in-
come or lot size, but only as proxies for
amenity levels, not as shifters of the par-
tial derivatives of the land price function.

Yeats (1965), Mills (1969) and Brod-
sky (1970) depart from these simpler
specifications by introducing nonlinear
relationships, particularly with respect
to access-to-work. Brodsky makes the
clearest argument for doing so. He points
out that what he calls the ‘‘situation
rent”’ depends on the value of the amen-
ity differential alone. He then notes that
land prices are compounded from situa-
tion rent and ‘‘intensity rent,” i.e. varia-
tions in residential density. For example,
if the value of living one mile closer to
work were $1,000 per household, the ef-
fect on land prices of greater access
would depend on the number of house-
holds per unit of land. Thus, Brodsky
specifies a marginal effect of additional
access on land prices that is a function of
lot size, which is in turn a function of
land prices.

All in all, however, most empirical
specifications of the relationship between
land prices and amenities have not dif-
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fered substantially from equation [1].
Meanwhile, there have been a number of
developments in the literature relating
dwelling prices and amenities. For ex-
ample, Wheaton’s (1977) study of the
bid-rent functions for dwellings allowed
for the effect of income and other resi-
dential characteristics on the slopes of
the bid-price functions. Wheaton’s model
is, in fact, developed in terms of rent ac-
cruing to land. Yet his empirical work is
with dwelling prices and dwelling rents
alone. While some of the methodological
innovations suggested by him and others
analyzing dwelling prices will be tried
here on land prices, we find that there are
several considerations which are relevant
solely to the analysis of land prices.

ITII. THE IMPLICATIONS OF
BID-PRICE THEORY

A brief review of the theory of bid-
price functions reveals a number of
shortcomings in specifications such as
[1]. If we take Alonso’s (1964) analysis
and generalize it to include all locational
amenities,® we can express the first-order
condition for sustaining a utility max-
imum along a bid-price function as,

6P
=\ L
UAi L F) ] [2]

U 4; is the marginal utility of the amenity
A;, N is the marginal utility of a composite
of other goods, L is the individual’s con-

oP,

9A. is the slope of

sumption of land and

3 Amenities are defined to be location-specific ‘‘public
goods.” Consumption of amenities can only be varied by
movement across residential locations. It does not vary
with lot size. See Diamond (1978) for an extended discus-
sion.
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Diamond: Urban Land Prices

the land price function with respect to A;.
Equation [2] can be rewritten as,

0P, _ Vi

A, L (3]

where V; is the money value of the mar-
ginal unit of A;or V; = —(—jXA—‘. Equation [3]

suggests that an individual will be indif-
ferent between two locations with mar-
ginally different levels of A; if land prices
per square foot differ by the money value
of the amenity differential per square foot
of land consumed. We should also note,
as Alonso did, that the marginal value of
the amenity may depend on many fac-
tors, such as the level of the amenity, the
level of other amenities, the level of in-
come, and characteristics of the resident
that may shift the utility function. In
other words,

Vi=Vi(A,A;, L, Y,D) [4]

where,

J =1...nj#i

Y = household income

D = shifters of the utility function.

Presumably, use of equation [1] is
based on the proposition that b; is a good

estimator of ‘Iii' Yet inspection of [3]
and [4] reveals at least four important
problems with equation [1]. First, only in
the case where V; and L always system-
atically vary together will the coefficient
that compounds both of them be stable
and interpretable. If the marginal valua-
tions of the amenities are considered to
be constant across all circumstances, any
variation in L will lead to increased vari-
ation in b;. Thus extraction of the lot size

23

term from b; would aid in estimating the
underlying effect of A; on P;. A mod-
ification of [1] to achieve this might be:*

Po=a+ zb,-‘% 5]
=1

A second consideration raised by [4] is
that V; may not be constant across all
levels of A;. For example, the marginal
value of access-to-work may increase as
the level of access declines.® Since b; is
now solely an estimator of V;, it should
be allowed to be at least a linear function
of A;, or,

bi = b} + b} A; (6]

The next term in [4] is a vector of
amenities other than A;. The potential for
interaction among amenities and other
goods is always present unless we as-
sume that the utility function is weakly
separable in its arguments. For example,
the marginal value of living nearer to a
park may depend on the level of air pol-
lution in the area or the extent of one’s
own private open space. These cross-
effects could potentially be included in an
estimating equation by specifying,

bi= b} + biA; + bIL + Z b3 A, 7

J=i+1

Even if the utility function is assumed
to be separable, the marginal value of an
amenity for an individual is likely to de-
pend on that individual’s budget con-
straint and perhaps other factors which

4 A more complex modification arises from considera-
tion of the effect on L of the change in P,. Such a
specification is developed in Diamond (1978) and Smith
(1978).

® In general, we might expect that the marginal values
attached to any amenity would decline with higher levels
of the amenity, just as an individual’s demand for a good
increases as its price falls.
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affect one’s preference for amenities.
Many people hold that the value of a
shorter commute depends on income,
but so, too, may the value of cleaner air,
parks, or safer streets. Similarly, the
value of these and other amenities may
depend on factors such as the number
and ages of children in a household.
These possibilities can be also introduced
into the specification for b; in a simple
manner:

bi = b} + biA; + biL (8]

n
+ b A, + by

J=i+1

m
+ zb?—i+k+4Dk
k=1

where D, is an element in a vector of
preference shifters.

Equation [8] is the simplest possible
expression for b; which accounts for all
the potential factors affecting the margi-
nal valuation of an additional unit of the
amenity A;. It does constrain the re-
lationship between b; and these factors to
a given form. More generally, any func-
tional form may hold. Thus, a general
statement of the propositions developed
above would be:

bi=b;i (A, A, L, Y, D) [9]

which can be derived directly from the
implication of [3] that b; is an estimator
for V; once A; is divided by L.

The factors listed in [9] act to shift the
slopes of the bid-price function of an in-
dividual by shifting the numerator of the
slope, V;. In as much as the gradients are
shifted by such things as income, the
intercept of the function will also shift.
This effect can be seen easily in the sim-
ple Alonso model. If there are two in-

Land Economics
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FIGURE 1

EqQuiLiBRIUM BID-PRICE CURVES
FOR Two INCOME GROUPS

come groups in a city and the lower in-
come group has the steeper bid-price
gradient for access to the center, the
lower income group will reside closer to
the center, that is, consume less of the
commuting disamenity. They will pay
prices for land which are along their
equilibrium -bid-price curve (P.BC in
Figure 1). The higher-income residents,
whose bid-price curve has a lesser slope,
will reside towards the edge of the city
and pay land prices which vary along the
bid-price curve P;BD. By the fact of the
lower rate of increase in their bids with
respect to access, they will bid less than
the lower income group for close-in loca-
tions, including the point with the least
amount of commuting (P; < P}). In gen-
eral, the bids of different groups in the
city will differ at the zero amenity point
(or, in this case, the zero disamenity
point). Thus the intercept, a, of the re-
lationship between land prices and
amenities expressed in equation [1] is in
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turn a function of income and preference
shifters, or,

a=(Y,D) [10]

For example,

a =a,+azY+ Za,,,.sz [11]
k=1

IV. SOME EMPIRICAL EVIDENCE

The theoretical arguments for inclu-
sion of these additional interaction terms
may seem to be relatively straightfor-
ward. If they do, it is because they
amount to applying the principles of de-
mand for ordinary goods to the analysis
of the demand for, or valuations of, spa-
tial amenities.® However, there is no
guarantee of the empirical relevance of
these interaction terms. This section de-
velops evidence that indeed there is
much information to be learned from

25

their addition to the simpler approach of
Brigham and others.

The data used for this test were ob-
tained from a sample of the mortgage files
of a large savings and loan association in
Chicago. The sample consists of all their
outstanding mortgages issued on new
homes in the Chicago area between July,
1969 and December, 1971.7 After exclu-
sions for incomplete information, the
data set consisted of 414 observations,
located in 50 suburban municipalities.
Each observation included information
on the current income of the purchasers,
the lot size, and the appraised value of
the lot.

A variety of amenity variables were
associated with each observation. The
variables used here are described in
Table 1, along with their means and stan-
dard deviations. They were grouped in

¢ This was the essence of Rosen’s (1974) comparison
of implicit goods with spatial goods.

7 All prices and incomes will be deflated to 1970 dollars
by the average rate of change in the CPI during this pe-
riod, about 5% a year.

TABLE 1
DESCRIPTION OF AMENITY VARIABLES

Amenity Name Definition Units Mean S.D.

DISCBD Distance to the CBD along Miles 26.1 4.6
major roadways

DISCRL Distance to the nearest com- Miles 3.0 1.3
muter rail station

CRIME Incidents of crimes against per- Cases per thousand 1.4 0.8
sons (by municipality) persons

POL Average annual air particulate Micrograms per m? 107 9.2
count

LAKE 1 if within 5 miles of Lake Dummy variable .05 0.2

Michigan

0 otherwise

TOPOG Number of 5’ contour lines Five-foot contour 13.9 6.8
within half mile of home lines
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the same manner as Brigham viewed
urban amenities. There are two measures
of access-to-work, distance to the CBD
(DISCBD) and distance to a commuter
rail station (DISCRL). There are two
measures of the quality of the neighbor-
hood environment, the crime rate
(CRIME) and the level of air particulates
(POL). Finally there are two natural
amenities associated with each site, the
hilliness of the area (TOPOG) and the
proximity of the site to Lake Michigan
(LAKE).

A measure of the dependent variable,
the market price of land at the location of
the residence, was found by dividing the
appraised value of the lot by the size of
the lot. This value was equated to a series
of different linear specifications based on
the theoretical considerations developed
above. Sequentially following that de-
velopment, the first three specifications
are:

SPEC. 1.
n
PL = d; + ZbiA,'
i=1 :
SPEC. 2.
n
PL = a + Zbié
= L
SPEC. 3.
. A
Pu=ai+ 2 (bl + biA) T
i=1

The next theoretical proposition was
that there may be non-zero cross-effects
among amenities and between some
amenities and land. The number of po-
tential cross-effects is fairly large
(twenty-one for six amenities and land).
Yet some test of their potential impor-

Land Economics

tance is of interest. To provide one, in-
teraction of DISCBD with each other
amenity and land consumption was in-
troduced. If we designate DISCBD to be
A,, we can express Spec. 4 as:

SPEC. 4.

n
PL=a,+Z(b}+b?A¢ %‘
i=1

+ 2 (1) 4o+ biL) 4

The number of other potential shifters
of the marginal value of amenities is as
large as the number of different prefer-
ences that people exhibit. We shall not
attempt to include any here. However,
the assumption that amenities are normal
goods implies that, in any case, their
marginal values will rise with income.
We shall include income as a shifter of
marginal values in Spec. 5. For the sake
of brevity we shall denote the previously
included terms on the left-hand side of
our estimating equation as A*.

SPEC. 5.

P L= A* + zb? é
= L

Our final theoretically-founded mod-
ification is the inclusion of shifters of the
constant or intercept term. Once again,
income and potential members of the
vector of preference shifters, D, could be
included. Instead, only income and in-
come squared will be entered to see if
any further variation in P, can be ac-
counted for by this shift effect.® Thus our
most complete estimating equation is:

8 Several previous studies have included income as an
independent variable to proxy for neighborhood ame-
nities. We shall be assuming that all relevant amenities
are already included and that income is only shifting
the intercept.
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TABLE 2
A COMPARISON OF R? IN
SPECIFICATIONS 1-6

27

TABLE 3
THE F-STATISTIC FOR EACH
MODIFICATION IN SPECIFICATION 6

Specification R? F-Statistic Group of Terms R? F-Statistic
1 278 > Lo
) S . Z_; b} A, 708 12.6
3 523 40.3 n
4 649 23.8 D bia)+biL 652 2.9
5 734 21.1 =
6 749 12.3 <
Dby 2 6.9
¢ No meaningful figure. i=1
a, Y +a;Y? 733 12.3
Ai* *%
4 653 —
L

SPEC. 6.
N sy A
PL=A*+;b?Yf‘+a2Y+a3Y2

The development of evidence on
whether these additional terms matter
will take three tacks. First, Table 2 re-
ports on the R? for each of the specifica-
tions described above. Additions to the
R? are translated into F-statistics for each
group of additional terms. In general,
the results are quite encouraging. Each
group of terms added significantly to the
explanatory power of the equation, at
least in the order in which we have pro-
posed adding them. The weakest result is
the very slight rise in R* when the ame-
nity variables are initially put on a per
square foot basis. This is misleading,
though. As will be seen in Table 3, once
the equation is fully specified, the impact
of this reformulation is quite significant.

A more formal measure of whether any
particular modification of the specifica-
tion matters is the F-test for including
each modification in the final specifica-
tion. The results of such a procedure are
reported in Table 3. Once again, the re-
sults are quite distinctive across the
board. Each modification, taken by itself,
significantly enhances the explanatory

* The specification was run without dividing the amenity
levels by lot size.

** No meaningful figure.

power of the equation. They do so de-
spite the high degree of collinearity
between the transformations of the linear
amenity variables.

Finally, we can undertake an analysis
of the coefficient on each variable to see
what has been learned from these expan-
sions of the basic specification. The raw
ingredients of such an analysis, the
coefficients for the terms in Spec. 6, are
reported in Table 4. These estimated
coefficients can be evaluated for their
economic content and intuitive reason-
ableness.

V. INTERPRETING THE ESTIMATES

The remaining question is whether this
expansion of the functional relationship
between land values and amenities has
uncovered additional information. Since
the explanatory power of the equation
has been dramatically increased by the
addition of the interaction terms, we can
be fairly sure that some factors affecting
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TABLE 4
ESTIMATED COEFFICIENTS OF SPECIFICATION 6
Amenity
Coefficients
on Amenities DISCBD DISCRL CRIME POL LAKE TOPOG
bl 1274 1181 —4718 94.6 -1061 97.3
i 3.7 2.9) @.3) 1.5) (0.5) 0.9)
b? 13.5 -51.8 475 724 b 7.36
i 2.8) 2.1) 4.2) 1.9 (5.5
b3 bt —.0196¢ —-15.1 79.8 -18.2 —46.1 —-12.7
6o .7 (1.0) @7 11.2) 0.5) (3.5)
b3 —-.374 -22.7 -20.8 1.25 121.2 —-4.10
i 0.2) 2.3) 1.1 2.3) 2.5) .2
Constant Y Y?
Coefficients 331 .0198 —.000152
of Intercept 1.6) 4.9) @.5)

- , Y Ai N
Estimating Bquation: P, = a, + > (b} + b1A) T + > (b1 A) AL + (b‘{L)%

i=1

i=2

+Zb?¥‘%+azy+asw
=1

R*=0.75

2 Numbers in parentheses are the ¢-statistics.
® No higher order term since a dummy variable.
¢ Coefficient of b1.

the marginal impact of the measured
amenities on the measured land values
have been accounted for. The interpreta-
tion of the specific coefficients, however,
requires careful analysis.

Table 5 presents estimates of the mar-
ginal values (in 1970 dollars) of an addi-
tional unit of each amenity, based on the
coefficients in Table 4 and evaluated at
the mean levels of the amenities, income
($21,700), and lot size. These can be con-
verted into an estimate of the marginal
effect of an amenity on land price by di-
viding by the mean lot size (about 10,000

square feet). These values may vary,
however, with the levels of the ame-
nities, income and lot size.

The estimated marginal valuations are
generally reasonable in sign and mag-
nitude. The value of living one mile
closer to the CBD is estimated to be $309
on a capitalized basis. This is similar to
some other estimates (see Nelson 1977,
1978) derived in hedonic price studies of
dwelling values. On the other hand,
greater distance to a commuter rail sta-
tion has only a small negative estimated
effect. This raises questions as to
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TABLE 5
ESTIMATED AMENITY VALUATIONS

Amenity Marginal Valuation®
DISCBD —308.6
@8.6Y
DISCRL -14.6
0.2
CRIME —1757.6
10.2)
POL -199.2
©9.8)
LAKE 2218.6°
2.8)
TOPOG —118.6
5.4

@ Calculated from the estimated coefficients of Spec. 6
evaluated at the mean level of all variables.

® Numbers in parentheses are the ¢-statistics.

¢ Calculated at the mean level of income for those living
near the lake ($37,000).

whether these residents commute by
train and whether the location of the sta-
tion is inversely correlated with what
does matter, the distance to a highway
interchange.

The environmental amenities were also
important determinants of land values.
The high value placed on a lower crime
rate ($1758) reflects the measure used, an
index of crimes against persons. There
was great variation in the crime rate
across suburban municipalities (from
zero to over 5 per thousand residents) so
it clearly may play a major role in deter-
mining property values. Similarly, higher
levels of particulate pollution will depress
land values. The estimate here ($199) is
higher than Nelson’s (1978), but that may
be because of different mean levels of the
particulates or some of the interaction
factors.

The two natural features have opposite

29

effects. Proximity to Lake Michigan is
clearly a valuable characteristic of a lo-
cation. That much is readily apparent
from observing the residential areas
along the lake. This may reflect both the
moderating effect of the lake on local
weather and the recreational potential of
the lake. It should be noted that no prop-
erties were located on or very near the
lake, so the additional pleasures of a lake
view are not captured here.

The hilliness of an area seems to create
problems as well as pleasures, at least for
the measure of hilliness employed here.
The measure is based on the number of
five-foot contour lines within a half-mile
radius of the home site. This measure
does not differentiate between rolling un-
dulations and steeper drops. Both types
of hills may raise development costs, but
steeper areas also provide some scenic
ambience. This conjecture is supported
by the strongly positive coefficient on the
second-order term. This term turns the
estimated marginal value of hilliness
positive at levels of TOPOG greater than
30 contours (over twice the mean level
but among the observed levels).

Many of the specifications previously
employed to analyze the relationship
between land prices and amenities have
constrained the estimated marginal effect
of the amenity to be constant. We would
expect this not to be the case for two rea-
sons. First, as developed above, the
marginal effect of an amenity on land
prices depends on lot size. We have at-
tempted to account for this by putting the
amenities on a per square foot of land
basis. This important step adds to the ex-
planatory power of the final specification.

Second, Spec. 6 permits the marginal
value of the amenity to vary with a
number of factors. One of the most im-
portant of these was the level of the
amenity itself. On theoretical grounds,
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we would expect to find that amenities
have declining marginal values, just as
demand curves for other goods slope
down. The coefficients on the second-
degree terms in Table 4 should then all be
negative. If the variable is a disamenity,
higher levels of it imply lower levels of
the inversely related amenity and thus
greater negative valuations would be
placed on further erosion of the amenity.
If the variable is a good, not a bad, higher
levels of it would have lower marginal
values.

Instead of supporting this version of
the law of demand, the estimated co-
efficients on the second-degree terms
suggest that measuring amenity levels is
an unmastered art. Most of the signs are
positive and probably for good reasons.
The value of living a mile closer to the
CBD falls as DISCBD increases, perhaps
because speeds of travel increase or be-
cause residents are more likely to be
commuting to suburban job locations. On
the other hand, DISCRL becomes a
more costly good at greater distances.

The marginal ‘‘cost’’ (negative value)
of a higher crime rate is estimated to de-
cline as the rate gets higher. Once again
this is counterintuitive, but may reflect
either an upward reporting bias in
higher-crime areas or a saturation effect,
where the fear level reaches a plateau
and variation in crime rates is not per-
ceived. Similarly, perceived pollution
levels and perceived damages are an un-
known function of actual pollution. Thus,
even if physical damage from additional
pollution may be higher at higher pollu-
tion levels, additions to pollution will not
be perceived beyond a certain level or
their damage not fully appreciated. If so,
the positive second-order term on addi-
tional pollution may be missing an actu-
ally increasing aversion to dirtier air.

Finally, the decline in the cost of hilli-

Land Economics

ness as hilliness increases has already
been noted and ascribed to the greater
importance of aesthetic considerations in
very hilly areas. It illustrates well the im-
plication of all these estimated second-
order effects that the measures of ame-
nities used here and elsewhere are not
always closely related to what the in-
dividual resident perceives the relevant
amenities to be. The actual costs of com-
muting an additional mile depends not
only on the number of miles, but also
on the speed of travel, other driving con-
ditions or transit mode comforts, and the
location of the workplace. Similarly, the
aesthetic gain from hilliness is not deter-
mined by the same elements of the ter-
rain as those that affect the costs of de-
velopment. However, this does not imply
that the second-degree terms should be
dropped. They become all the more nec-
essary to sort out the multiple compo-
nents of the independent variables. It
does suggest that better measures of
amenity levels are needed before more
can be said about the slopes of the de-
mand curves for the amenities.

These same issues arise 1n interpreting
the estimated interaction effects between
amenities. For example, a strong nega-
tive interaction is estimated to exist be-
tween DISCBD and POL. This could be
because of authentic complementarities
between these disamenities. But equally
likely is the possibility that the presence
of high levels of pollution in the more
distant suburbs is related to the presence
of another disamenity, such as a man-
ufacturing area or highway interchange.
The other amenity and land interaction
terms are also subject to alternative ex-
planations. However, as before, it is
preferable to control for such measure-
ment problems rather than leave them
unaccounted for by a simpler specifica-
tion.
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Another set of important terms in the
expanded specification are the income
interaction terms. Spec. 6 permits in-
come to shift the marginal values of the
amenities by a constant amount.® The
shift effect is presented in Table 4, row 4.
If the particular amenity is a normal
good (bad), higher income residents will
place a greater positive (negative) value
on additional amounts of it. In this case,
the sign of the effect will be the same as
that of the marginal value of the amenity
variable, positive if a true amenity, nega-
tive if a disamenity. This is the case for
all variables except POL. This also may
reflect a measurement problem, if higher
incomes are correlated with either differ-
ent sources of the pollution or simply
with the presence of air conditioning
acting to reduce damages from particu-
late matter.

The correct sign on all the variables
other than POL lends support to the im-
portance of income as a determinant of
amenity valuations. The significance of
the last two terms in Spec. 6, income and
income squared, further supports the no-
tion that income is shifting the slopes,
and thus the intercepts, of the bid-price
functions.!®

VI. CONCLUSION

This paper has utilized some of the
implications of bid-price theory to
strengthen the empirical relationship be-
tween land prices and locational ame-
nities. The modifications of the ‘‘naive’’
specification have proven to be statis-
tically important and reveal further infor-
mation about the values people place
on amenities. Perhaps equally impor-
tant, they have brought out anomalies
in the measures of amenities which
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would otherwise have remained hidden
and unexplained. Both of these findings
suggest that there is much more to
be learned about how people value
amenities and how their evaluations are
translated into land prices.
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