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A CASE STUDY OF THE EFFECTS OF AN AIRPORT ON LAND VALUES

Ronald W. Crowley.*

A. Introduction

Considerable-attention has focused on tﬁe relation-
ship between transportation costs and land values in
urban areas,l but little research has been conducted on
the other factors that affect land values. In particular,

there is only a niggardly literature on the effects of

. specific public projects on residential land values.2

These are obviously important because of the large number
of such projects with significance for public policy,
for example, in terms of the efficient allocation of
public costs.3 |
This study could conceﬁtrate on any one of a number
of different types of public projects, but we shall be
concerned with the effect of éirpoits on land values.
This should suggest neither that it ié the only nor
the most important type of_public project. |
At the public level, atteﬁtion has frequently

been drawn to the effects of airports.’ On the one hand,

one cannot help but notice the substantial residential

and commercial development in areas immediately adjacent

to, airports. Of course, these developments‘may reflect

‘a variety of factors besides increased demand for this

4

'particular real estate. On the other hand, concerned

-residents have often been adamant in their opposition to airport




expansion; some have even attempted either to have air-
port facilities moved or to mitigate their effects by

5 If_the-real estate market reflects

other means.
preferences for ?articuiar land, the former might be
interpreted to suggest the positive influence, while
the latter suggests the negative influence of airports
on land values.
Empirical research has not satisfactorily clarified
the issues. One analyst concluded in-1960 that,
"The factual studies.......point to only one
conclusion; namely, that airports do not
affect the market value of vicinal real estate
adversely..... If these nuisances (associated
with airports) have any adverse effect on the
market value of real estate, it is either

minor or it is offset by tge amenities
forthcoming from airports.

More recent studiés are equally ambiﬁalent,
J.F. Gautrin used a "modified Mohring model” to examine
"the fall in price as a function of the valuation of
transportation saviﬁgs and the valuation of noise" for
London Airport.7 No effect on fesidential land values
was ascertained but the author accounts for the
' nonsignificance of the results mainly as a function
of the method: small samples, incomparability
’ of areas and the fact that variance within an area
. was greater than that between areas. The Third London

Airport Commission, he notes, surveyed real estate

agents and reported that if noise were eliminated




the agents thought prices of houses would increaée on
average 10% (5.5%, 9.5% and 14.5% fﬁr low, medium and
‘high price housing reséectively). A follow-up study
and Gautrin;s own survey data generally confirmed this
- order of m._agnitude:.8 In another study of Chicago,
Atlénta and Detroit, the authors concluded that the
effect of airports, if any, was small: However, thé
authorélalso found that residential ?ro?erty.values in
the vicinity of the airports tended to grow more
rapidly than other areas in the 1950-60 decade but less
=1 duiipg the 1960—70 decade when the most ﬁronouncéd
expansion of airborts aﬁd-of cities in general occurred.

In this paper, we present»some-new evidence on, and
interpretation of, the effect of an airport on the market
' price of real estate. We do this by comparing one area
adjacent to Toronto International Air?ort (Malton) to
similar areas in Metropolitan Toronto during therperiod '
1955 to 1969}2 This time span encombasses a number of
major airport exéansions, the introduction of_jefs,
and a general growth in aviation activity. Before |
describing the method and empirical results, we dutliné
a model in the next section. o
B,V'Anélysis

If a public projéct_generates exteinalities, it
should be possibie to observe the nature of these

. indirectly‘by the iocational choices of décisionumakers.l0




As the aggregate demand changes to reflect these
‘choices, the capitalized market evaluation of net
benefits or rent will also change.}1 In a general
:equilibrium framework, this follows since the demand
for any-particular land parcel in a given use reflects
its utility relative to other parcels and would change
to always equalize maxginél benefits per dollar
expenditure. Furthermore, if we distinguish the
;following uses: (a) résidential, (b) commercial,

(c) industrial, and (d} public, the relative prices

of land in these alternative uses will change as

well.

Therefore, if we assume.an individual homeowner
in the environs of the airport, and sup?ose some
development at the airport resulted in an external
disecondmy for him, the effect of the development
might be twofold. Initially, the éxternal diseconomy
would reduce the rent on his residential property and hence
reduce its caﬁitalized value or price. The second-
4o¥der effect of the external diseconomy might be to
shift the land to a higher.post—development rent
activit&, e.g., from residential to commercial or
iﬁdustrial.use. If the external diseconcmy existed,
rsay, for only residential uses, it is possible that

there may be external economies for other uses (e.g.,




inéreaéed accessibility to transéortatidn as an external
economy for commercial use): The capitalized value or
priqe of the land in an alternative use may therefore
increase, ﬁossibly to a level higher than the pre-
development bricef This'debends on the ?rocess and
Iags in the market equilibrating mechanism. Thus,
assuming other things constant, in the short rumn, one
might expect decreased residential land prices due to
'fixed sup§ly of residential land; over'the longer run,r
as land was transferredrto‘bther higher rent activities,
and externality sensitive }esidents were replaced
by exfernality insenitive residents, fesidential land
values might then incréase, ,Mofeover, if external
economics existed for alternativefuses,ﬂthe»price of
land iﬁ these uses wouid increase. Once equilibrium had
been reéched, residential land values would be
approximately the saﬁe as they were before the development.
Since an airport produces efficient transportation as
'wellras air and noise pollution, it is reasonable to
expect eﬁternal economics for industrial/commercial use
- and external diseconomies for residential use.12
This analysis therefore éuggeSts a different
rationale- for land ?ricé changes than has been used
’before. To test the validity of the model, we want
(1) to examine changes in land values in the vicinity
of the air?ort relative to changes in éomparable |
. areas and (2) to determine changes in the ﬁix of

residential/commercial/industrial uses.




C. Method |

The null hypothesis to be tested is that airport
developments have no effect on land use or land values.
With respect to lané use, it is ?obulérly argued that
. zoning donstrains the substitutability of land amongst
uses; some research, however, has suggested that
there are no substantial differences in land use for
cities whether or not strong zoning exists. 13 1¢ the
latter -is correct, then it should be possible to

determine what changes occur. To the extent that

'zoniﬁg acts as an impediment (at least in the short
run) to changing uses, however, cbmﬁlete substitutabliity
to higher rent uses may be érevénted and 1agsrﬁay be
. variable and somewhat‘indeterminabie. Subseqﬁently,
changes may be neither com?lete nor coincide precisely
with air?ort develo?ments. |

Any change in land ?fices'(in money terms) is
a,function,foeither_general 0£ specific'deﬁénd considerations.
In other words, ?rice cﬁanges might reflect general factors
which change the demand for all land (such as rising incomes)
or spe01f1c factors which change the demand for some
particular land (access;blllty or dlseconomy—assoc1ated
use elsewhere). To facilitate analysis unencumbered
at least by the‘generél factors affecting residential land
values we ha&e designated "control areas" to compare
to the airport area. For our purposes, similar control

,_areas were chosen with respect to (1) socio-economic




factors (e.g., similar distribution of pobulation
density and age of housing); and (2) distance (i.e.,
equivalent accessibility to downtown shob?ing areas,

14 The areas for which

arterial highways, etc.).
data are presented are thus (1) the airport area,'
(2) North York area, (3) Scarborough area, and (4)
the aggregate of North York and Scarborough areas.
(Figuie 1)

The data used are actual sales in the beriod
1955 to 1969 which are available by street and
- house number. A random-sémple of streets in.each
"control" area was selected and all'saleé from 1955
'torl969 on each street ﬁere fecorded and catalogued
according to date of sale. The streets are
_gepgrabhically distributed throughout eéch of the
areas and exhibit similar tyées of construction:375

The analysis of residential land vaqus
proceedé in three stagésf _First, the mean sale
price in each area in each year is com?ared to
determine whether there exist any statistically
siénificant differénces. Seéond, simple regressions
With the de?endent variable as the ratio of annual
_mean values in the airport area comﬁared to other
~areas is used to determine whether there existed
differences in the rates of change'amongrthe areas.
Third, for years in which significant airport changes

were effected ("shock ﬁeriods“» changes are analyzed
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" to determine whether there occurreg short run

capitalization_of the effects,

D. Results

cohsistently lower than those in Area 2 but higher than

in Area 3. The differences are statistically significant

- for more than half of the observations, When compared to the

total non-airport area, however, the differences are

statistically significant for only three years. The

F-statistic indicates that the differences among the

These data, however, yielg little information on the

time pattern of changes in prices.

Regression equations of the form.@l/Ai= a + bt where
A refers to area and t to the year suggest that mean prices
in the alrport area did not change at g significantly
different rate frbm Areas 2 and 4 but did increase

significantly faster than Area 3.17

areas. For purposes ©of analysis shock pPeriods have been

designated as 1956-58, 1960~62, ang 1967-69. Significant

~(more than 300 acres) land acquisitions were made by
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TABLE 2.

15.67

YEARLY PERCENTAGE CHANGES IN
THE RESIDENTIAL MEANS
_ % CHANGE % CHANGE % CHANGE % CHANGE
Years Area 1 Area 2 Area 3 Area 4%
1955-56 + 8.74% ~ 10.83% + 3.81% -~ 4.79%
195657 + 1l.49 ~ 10.66 + 10.44 + 0,22
1957-58 - 8.06 4+ 16.69 + 2.04 + 8.69
~.1958-59 + 6.69 + 5,44 - 5.71 + 0.35
1959-60 + 7.25 - 0.09 + 8.54 + 2.77
1960-61 + 13.72 -~ 8.70 + 6.74 - 0.26
1961-62 - 2,08 + 22,80 - 10.75 + 10.33
196263 - 4,36 + 8.00 - 5.13 + 5.01
1963-64 + 7.96 + 3.11 + 7.90 + 3.15
1964-65 + 6.27 + 6.61 + 4,23 + 0.66
- 1965-66 + 17.69 + 11.78 + 18.89 + 13.23
1966-67 + 13.51 + 9.21 + 16.54 + 13.98
1967-68 + 5.01 + 3.20 + 9.48 + 2,54
1968-69 + + 14.03 + 17.23 + 19.80

* The mean of Area 4 is not an
dlfferent numbers of sales in

average of Areas 2 and 3 because of
Areas 2 and 3 in various years.
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TABLE 3.

NUMBER OF RESIDENTIAL
SALES BY YEAR

- Years Area 1 Area 2 Area 3 Area 4
1955 34 - 57 72 129
1958 34 49 67 116
1957 24 47 58 105
1958 62 33 42 75
1959 25 33 39 72
1980 25 33 47 80
1961 44 53 66 119
1962 106 88 65 153
1963 47 80 53 133
1964 44 101 75 176
1965 68 89 100 189
1966 75 66 - 83 149
1967 69 64 70 134
1968 69 39 64 103.
1969 56 45 46 21




developments. Turbo prop jets were introduced in
the later 1950's, although jet planes were not
extensiﬁely used until the early 1960's. In the
later years of the 1960's, "second_generation“
commercial jets were introduced; as well, in 1968
‘announcement was made of significant airport
7expansion;19;'” -
Table 2 and Figure 2 indicate clearly that the
_mean value of land in the airport area decreased '
both absolutely and relative to cher control areas
during the initial two shock beriods. In the case
of the second period this decrease continued after
the designated shock period. The ‘evidence is not
as strong for the third shock period but there is some
indication of a relative if not absolute decrease.i
More recent data might have confirmed a pattern
similar to 1960-62.

In view of‘the nature of our sampling prdcedure,
it is difficult torgitelextensive interpretation to
 the number of sales in each area (Table 3).7 Nevertheless,
it is interesting to note that Areas 2 and 3 followed
similar patterns of increasing and then decreasing
number of sales whereas the airport area exhibited
a dlSSlmllar pattern and two distinct increases in
1958 and 1962, both durlng "shock perlods"

Overall, this evidence thus generally supports

the orlglnal model w1th respect to re51dent1al land

V values. The remalnlng questlon is whether the




hypothesis with res?ect to non-residential land;values
and use is also supported. Unfortunately; it is not
possiblé to obtain data on industrial/commercial sales
on the same basis as reéidential sales because of
difficulties in_determihing ?recisely what waé séld
(e.g., plant, equipment, or a "going concern").20

'However, it is possible to obtain some infbrmation
. on changes in zoned land use during the period;

Table 4 presents data for one municiéality (Etobicoke)
in the vicinity of the air?ort. Very interesting
indeed is_the fact that many more acres were transferred
from residential to commercial use auripg the three
" shock periods than during other periods.

F. Conclusions

The results of this study are reasonably clear in
confirming the model originally postulated. Statistically
significant differences exist in the pattern of price
changes in the vfcinity of the airport compared to non-
airport areas. The evidence suggests that residential
land values fall during perio&s of substantial change
but ﬁhen after the change approximately increase to their
p;evibusly eétablished 1ong—rﬁn trend. 2t
‘ While one might be concerned that the evidence

presented here is-insufficient to reject the null

hy?othesis that airports have no effect on land values,
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TABLE -

ZONING CHANGES FOR
BOROUGH OF ETOBICOKE,

1955-69
Year Residential to Commercial (acres)
1969 8.47 .
1968 1.36
1967 0.10
1966 : 1.00
1965 3.99
1964 ' 0.66
1963 2.30
1962 ' 11.47
1961 16.31.
1960 2.21
1959 _ 2.77
1958 0.94
1957 5.43
© 1956 - o 13.30
1955 24.66

- Source: Letter form Mr. M. Kivistik, Planner,
v Borough of Etobicoke, August 25, 1971.




there can be no doubt that it brings the validity
of the hypothesis into queétion. A more 1likely
explanatidn than the null hypothesis is that during
"a "shock" period, noise-avoiders sell their
residential property drivihg down the price; noise-
“indifferent people move.in and some land is shifted
to other uses, thus, in turn, biddiﬁg up the price.
The overall result of this process is that relative
land wvalues ultiﬁately end up about the same‘as
before the éhock. The important difference is that
the ty?e of fesident andthe pattern of land use

{(the "econoscape") change substantially.




* Assistant Professor of Economics, Queen's University
and Research Staff, Ministry of State for Urban
Affairs, Goﬁernment of Canada. I am indebted to
' Peter Marshall for reéearch assistance and to Tim

C. Davis, who in connection with his 1970 B. A.
thesis at Quéen's University, collected and prepared
éome of the data aﬁd analyéis on which tﬁis paper

is based. John Hartwick read an earlier draft and
provided a number of helpful comments.
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H. O. Walther A Study of the Impact of Airports
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The values for thése variables were obtained from
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(Toronto: Queen's Printer, 1969). While

"composite noise rating" (CNR) contours are
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Policy and Research Branch of the Ministry of
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that girport area commefcial and industrial prop-
erties are among the highest priced and
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it 'should be noted -that +this 1atter“statément.may
be too strong a conclusion because of the operation

of specific demand factors_not accounted for in our

- method. This is sometimes referred to as "westerly

bias" and one important study has noted that
"responding to the direction of markets and major
fransportation centres - such as Torohto-International
Airport - the historic westerly bias of industry
within Toronto is repeated at the metropolitan and
regional scales". Metropolitan T;ronto and Area

Regional Transportation Study, Growth of Travel Past

and Present, (April, 1966). Between71958 and 1968,
for example, the percentage change in zoned-acreage
for residential use was approximately 67%:whereas;
for similar areas (Area 4), it was only 43%; "Land
Use/Actual Use by Minor Planﬁing Districts"; un-
published data prepared by Metro?olitan Toronto

Planning Board, no date.
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