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Abstract: This study extends previous research into the impact of arcraft noise upon
resdentid property values by invesigating how these impacts have changed over time. The
gudy, which uses a dynamic hedonic pricing framework, draws on recent developments in
the use of Geographic Information Systems in merging geogrephic and textura data.  This
maekes manageable the large data sets inherent in a sudy of this kind. A modeling
framework is developed to tha takes into account the need to differentiate between ‘true
tagde change effects and household responses to general price and income effects.
Preiminary results support the notion that tastes do change, in the manner that
behaviourdists sometimes suggest that individuds may become accusomed to various
gimuli, such as noise.

Introduction

In 1999 a proposed expanson of the internationd termind a Adeade Airport in South
Audrdia (SA) resulted in the commissoning of a socio-economic study of the impact of
current and projected new arport activity upon adjacent local council areas (Burns, Kupke
and Rossni, 1999). This sudy included a consideration of demographic and employment
patterns, volumes of commercid and indudtrid land sdes as wdl as a review of locd house
price levels with respect to the Addade Statisticad Divison (ASD). While the impact of
arport noise on resdentia vaues was not explicit within the review process it gppeared from
data presented within the study that price levels of properties affected by arport noise were
more buoyant than those of properties across the wider ASD. Curiosty about this issue
prompted the present paper that explores whether and how the impact of arport noise and
proximity on resdentia property vaues has changed over time.

Although the results reported in this paper are exploratory in nature, we believe severd
aspects of the research so far are of interest.  Firdt, the paper makes use of Geographic
Information Sygems (GIS) technology and illudrates the power of this tool in merging
geographic and textural data and in handling large data sets.  Second, some indghts are



derived as to the sgnificant changes that can occur in the measured impact of arport noise
and proximity upon resdentid property prices over rdatively short time periods. These
measured changes, of course, can occur for a variety of reasons. They could reflect: actua
changes in householders perceptions and responses to aircraft noise and airport proximity;
compogtionad problems associated with the use of a compodte dngle index of noise
exposure; genuine “taste’” changes as, for example, people become more accustomed to given
noise exposure levels, and, errors aising in the measurement of noise exposure from one
period to another. These issues are not fully explored here but will be the subject of further
research.

Independently of the reasons for agpparent changing impacts of noise upon residentid
property vaues, the results presented here are of interest for a third reason. Whenever
arports are located in an urban environment public debate invariably arises as to whether the
disamenity effects of arport proximity are so large as to judify relocation to a more remote
dgte. In the case of Adeade Internationa Airport, its location had been determined on a
reasonably permanent bass because of earlier research, Burns et € (1989). Here it had
demondrated both that there was a clear case for retaining the existing location and that the
monetary vaue of the negatlive impact of arport noise and proximity upon the locd
community played an inggnificant role in overdl cog-benefit cdculations. Even though the
findings here suggest that the monetary vaue of these arport impacts may have doubled over
a peiod of five years, it gopears tha the impact of arport noise and proximity upon
resdentid property vaues 4ill deserves only a very minor role in decisons regarding the
location of the airport.

The paper develops as follows. A literature review presented in Section two addresses early
economic congderations regarding the impact of noise, the measurement of noise exposure as
well as surveying some of the empirical evidence as to the monetary impact on property
vaues associated with measured noise exposure levels.  This is followed in Section three
with a brief discusson of the location characteristics of Addaide Internationa Airport and
suggestions as to why the study of the impacts of arport proximity a this location may be of
generd interest and relevance.  Section four provides details of data sources while Sections
five and six describes in more detail the research methodology used here and reports on the
empirica results obtained. A conduding section summarises the more useful insghts that
can be derived from the research so far and indicates the directions where urther research is
required.

Literature Review

The literature review presented here is not exhaudtive, but sdects dements from the three
drands that bear upon our andyss here.  Fird, there is the early economic andyss tha
recognised and explored the notion of ‘quiet’ as a luxury good. In this literature little
attention is made to consder different degrees of noise.  Second, attention is given to the
measurement of noise, gpecificdly noise associated with arcraft.  Findly there is the
empiricd literature that has been concerned with atempting to place vaues (or costs) on
messured noise vaues.

Early Economic Considerations

In an early but important text based on participation in the Roskill Commisson (1971) into a
third London airport, Walters (1975) broadly discussed the theoreticd bass for quantifying
the impact of arport noise on resdentid property prices. He identified that typicaly the
noise impact is concentrated under flight paths a ether end of runways. Other dwellings



roughly the same digance from the arport but not under the flight pah may enjoy an
environment virtualy free of arport noise. Walters showed that it was possble to compare
the rate of depreciation of homes in order to find the varigion the market places on
environmental quiet based on the suppostion that for any given price of house there is a
uniform depreciation for a given levd of noise. He concluded that the income dadicity of
the demand for quiet was between 1.7 and 2, which implies that as income increases people
are willing on average to spend alarger fraction of their income on aquiet life.

Thus quietness can be consdered a luxury good and given that the correlation between prices
pad for property and permanent income is very high, this dadticity should be dso reflected
in prices pad by households for resdentia property. Under conditions of equilibrium the
supply of quiet and noisy houses will equa demand. Any increase in the supply of noise will
increase the number of noisy touses and reduce the number of quiet houses. This, therefore,
should increase the price of quiet houses and reduce the price of noisy ones.

Other earlier analyss by Pearce (1978) and Nelson (1980) explored the connection between
cumulative measures of airport noise and property price. The authors dso devised the noise
depreciation index (NDI) that captures the importance of cumulative rather than single event
andyss. Here, again, no specid dtention was given to varying noise levels or to the wider
range of noise characteridtics that influence individuds responses to noise.

The Measurement of Noise

Household exposure to arcraft noise is typicdly measured by one of a number of composite
indices, in Audrdia by the Audradian Noise Exposure Index (ANEI), the Audrdian Noise
Exposure Forecast (ANEF) or the Audralian Noise Exposure Concept (ANEC). These
measures, which are very smilar to those used in other countries, are defined in detal in the
Addaide Airport Master Plan (Adelaide Airport, 1999). Spatidly, each of these measures of
arcraft noise may be represented through contours that link points of equa noise exposure
and are shown in a Smilar way to contours on a map representing height.  The ANEF system
is currently the most widdly wed and is based upon forecast traffic movements on an average
day, teking into account the types of arcraft involved as well as likdy runway movements
and flight path patterns. The system is used to define acceptable development categories as
well as the communities likely response to arcraft noise. It relaes householder's subjective
responses to arcraft noise to a scientific measure incorporating the influences of factors such
as intengty, duration, frequency and tempord didribution of arcraft related sound.
Typicdly ANEFs are categorised by noise contours of 20, 25, 30 and 40. Beow the 20
ANEF levd noise effects in terms of the locd community are deemed to be negligible
Within the 20 to 25 range noise begins to have a detrimental impact while above 25 ANEFs
the effect becomes progressvely more severe and would usudly preclude new developments
involving resdential accommodeation, schools, universities and hospitas.

Noise contours will change over time due to changes in any of the underlying factors
mentioned above and the exploration of the nature and impact of these changes is a mgor
purpose of the research underlying this paper. In this research use is actudly made of the
ANEC system because contours using this measure are available for a grester number of time
periods. The ANEC sysem is bascdly a planing tool useful in scenario andyss, closdy
related to the ANEF system and one that generates dmost identicad noise contours in those
cases where both measures have been derived. Providing the predicted vaue that underlies
some ANEC contours are in close agreement with events that actudly transpired, these
contours might be used as interpolations between the less frequently derived ANEF
measures.



Not al authors agree that a single composite noise index is appropriate and Levesque (1994)
has argued that it is not the frequency of individud or intermittent noise tha inflicts the most
discomfort on loca resdents but the background level of continuous noise. Levesque argues
that the NEF methodology ignores the a priori redriction on regresson andyss by
combining loudness and frequency into one index. He instead represents noise conditions by
disaggregation of this index into variables representing sound pressure levels, frequencies of
over flights and the variability of the noise as factors influencing residentia property prices.

Based upon the kind of approach suggested by Levesque, the standard unit of noise
messurement used in the UK has become the “Leq’, a messure which dlows for the
disaggregation of noise exposure and includes measures of approach and departure routing,
of traffic levels and aircraft types, as wdl as disperson of individud flight tracks and average
flight profiles (Fitt and Jones, 2000).

Empirical Evidence as to the Value of Measured Noise Levels.

Given a quantitative measure of noise levels the mos common method of empiricd andyss
has been regresson andyss.  Typicdly this research has embodied the Hedonic Pricing
approach as used in an early automobile industry study in Griliches (1961) and developed at
greater length in Rosen (1974). This gpproach has been widdly applied with regard to the
impact of arcraft noise on resdentid property values (eg. Pommerehne (1986, 1987), Burns
et a (1989), Streeting (1990) and Levesgue (1994)).

In this approach, samples of property transactions are drawn from neighbourhoods exposed to
varying degrees of noise. Each transaction associated with a set of physica characterigtics
such as dze, style, condition, date of sde and location festures including exposure to arcraft
noise.  When closng prices of transactions are regressed on these characterigtics the
technique is cdled the Hedonic price esimation. The regresson coefficient of the noise
characteristics measures the economic impact of noise on the property market. Such Hedonic
pricing affords the opportunity to quantify externa cogts, which can be interndised into the
pricing Sructures a the source of the negative impacts. As Streeting has pointed out, some
caution is required in that it is important to recognize tha the noise evauaions obtained
using this goproach will vary in accordance with the qudity of data, the functiond form of
the implicit price function and the Satisticd qudities of the equation.

In an early Bureau of Transport Economics study Abelson (1977) reports on a 1972 to 1973
sudy that quantified the effects of arport noise and traffic upon house prices for Sydney's
Kingsford Smith Airport.  Abeson concluded that there was a dgnificant rdationship
between house prices and aircraft noise in the NEF 25 area and above and that noise mattered
more to high-income earners.  He used the normal sample and Hedonic pricing approach with
log of house price as a function of linear varigbles to suggest that on average house prices fell
by .4 percent for a Tunit change in the NEF index. This gpproach means that quiet has been
measured as a given percentage of house prices for dl levels of price.

An econometricaly more sophigticated study of the impacts of arcraft noise on the Swiss
city of Bade, involving a comparison of Contingent Vauation and Hedonic approaches, was
underteken by Pommerehne (1987). Usng nortliner maximum likdihood egtimation
techniques he estimated that house prices were 6.6 percent lower in areas exposed to high
levels of arcraft noise.

In further research usng Audrdian daa, Burns et al (1989) undertook for the Federa
Airports Corporation a socio economic impact study of Addade Airport. The authors note



that as noise is typicdly regaded as an undesrable neighbourhood characterigtic, the
Hedonic price approach can be used to infer the impact of noise on house prices and by
implication the effect on consumer welfare. Burns et al conclude that only where noise
exposure levels are in excess of 25 ANEF resdentid property vaues are impacted by arcraft
noise. For homes subject to 25 ANEF or greater prices on average will be 10.7% lower than
if the property lay outsde the 25 contour. Bearing mind that very few sdes were recorded
where ANEF levels were above 30 it appeared that a 1-unit increase in noise exposure as
measured by the ANEF index decreases property vaues on average by around 2.1 percent

In a survey of the hedonic price techniques and applications Streeting (1990) provides a
summary of the Audrdian and overseas studies which had atempted, as of 1990, to quantify
the impact of arcraft noise on house prices. According to Streeting, most of the Audraian
sudies obtaned reasonably consgent results with arcraft noise exerting a rdatively smal
effect on property prices of 0 to 0.8 percent. The only Audradian study that suggested that
arcraft noise had a dgnificant effect on house prices was the Burns et al 1989 sudy of
Addade, resultss which Streeting concluded were more condsent with those, found
oversess. In the UK for high priced homes the effect per NEF unit change was 2.3 to 2.9
percent, for medium-priced homes 0.9 to 1.6 percent. In the US percentage impacts were of
the order of 0.5 to 2.0 percent (Streeting 1990), in Canada 0.4 to 1.2 percent (in Streeting
1990) and in the Netherlands 0.8 to 1.1 percent (Opschoor 1986).

Alternative gpproaches have been conddered in the more recent literature. Rossni (1997,
1998) has explored the use of artificid neurd networks, as have Pitt and Jones for the UK
(2000) but questions remain as to the comparative accuracy of the two techniques. A further
gpproach that is perhagps worth consdering is the marketing research tool of choice-based-
conjoint andyss.

An important issue when congdering arcraft noise is that the reaive depreciating influence
of noise may change over time. The gap between the price of quiet houses and price of noisy
houses may increase over time not only absolutdy but dso rdatively. This widening will be
due to the fact that as incomes grow over time and if resdentid quiet is a luxury good, the
relative scarcity of quiet environments would be expected to increase.  Another issue is the
likdihood that more expensve homes will be more severdy impacted reaive to less
expendve. Both of these issues will be consdered in further research.

Adelaide International Airport: Location And Relevance

Metropolitan Adelaide has a popuaion of over one million people and lies in a coagtd plain
between the Addaide Hills to the eest and Gulf S. Vincent to the west. The city centre is
located some nine kilometres from the coadt, gpproximately mid-way between the coast and
the hills Addaide International Airport extends from some seven kilometres west of the city
centre to the coast.  Two issues are of relevance to the present paper: the judtification for the
arport’s location as well as the consequence expectation that the airport will not be re-located
in the foreseeable future, and, the reasons why a sudy of the impacts of the noise and
proximity impacts associated with AIA may have reevance for other arports worldwide.
Figure 1 in Appendix 1 in shows a map of metropolitan Addaide that dso indicates the
relaive pogtioning of the coadt, the airport, the city centre and the backdrop of the Adeaide
Hills



The Location of Adelaide International Airport

For a cty the sze of Addade it issunusud to find an arport located within the urban
concentration-and so close to the city centre. It is dso unusud that the case for retaining such
an arport location has been so strongly supported, as was the case following the very detailed
condderations in the ealier Buns et al dudy. This sudy, which was based upon
consderation of current and best dternative arport locations, took into account a range of
condderations besdes the negative impacts of arcraft noise and arport proximity upon
resdentid property vaues. These included the value of dternative use of current arport
land, urban consolidation issues, the costs associated with the physical relocation of the
arport and the increase in time and other travel codts to existing arport users that would
result from airport relocation.

The Impact Of Airport Proximity On Residential Property Values

Recent purchase prices would have reflected the near certainty that the arport will retain its
current location into the foreseesble future.  The Hedonic approach used involved identifying
a range of physcd and socid characterigtics of houses vaued to various degrees by
purchasers, and utilisng data for a large number of-recently marketed dwellings which
included information on these characteridics, as wdl as actud sdling price and proximity to
the arport. Account was taken not only of travel distance to the arport, but dso of
proximity', defined in terms of noise contours determined by the former Depatment of
Aviation as measures of subjective noise levels, Noise Exposure Forecasts (ANEFS).

The principle underlying the daidicd andyss is that if you can accuraey determine the
vaue of two dwdlings which are essentidly identicd in al mgor respects except that one is
completely unaffected by arport-noise and the other is located, for example, on a 30 NEF
contour, then the difference in purchase prices will reflect the 'nuisance vaue associated with
arport proximity. The findings of the 1989 Addaide Airport study, which were entirdy in
line with smilar anayses undertaken a a number of oversess locaions, suggested that the
prices of houses beyond the 25 NEF range were largely unaffected. The prices of
goproximately 2,000 dwedlings within the 25 NEF contour, however, were decreased on
average by 10.7 per cent due to arport proximity as measured by NEFs. The resulting upper
bound on this airport 'nuisance value was etimated a $30 million in 1989 prices. As it
turned out, this cost was of an order of magnitude so small as to be dmog totdly irrdevant to
the bendfit-cost andyds of arport location. It is useful to outline the other key financid
magnitudes that determine the optima location of Adelaide Internationa Airport.

The Alternative Use of Airport Land and Urban Consolidation

In the 1989 sudy it was recognised that the exigting arport land would have a sgnificant
vaue if made avalable for resdentid use. Compared to other cities, however, even land
close to both the city and the beach is reaively abundant in Adeaide and the net vaue,
taking into account the costs of the removad of exiging arport infrastructure, had been
estimated by the loca Real Edtate I ndtitute to be between $400 million and $700.

Account was dso taken 'of the posshility of gains to relocating the arport due to ‘urban
consolidation’. The savings associated with consolidation aise from  avalability of
infrastructure, including schools as well as utility services, in the arport location but which
would have to be provided in the newer housng development aress. The vaue of these
savings was estimated to be in the range $100 million to $150 million.



Costs Associated with an Alternative Airport Location

Two types of these cods were identified in the earlier sudy: the time and travel costs
incurred by airport users having to travel to the new and more distant arport location; and,
the cogts of land purchase as well as airport and access infrastructure at least to a standard of
the exiging fadilites The dternaive location was assumed to be the Two Wdls-Viriginia
dgte recommended-by-the Joint Government Advisory Committee and incorporated in the
Addade Airport Provisond Magster Plan. This Ste was located some 30 kilometres north of
the Adelaide city centre.

A number of factors were taken into account in esimating the firg type of costs. These
included the number of persons making time savings, where in the Addade environs these
persons travelled from, two independent estimates of the vadue of time savings to these
persons and the additional resource costs associated with additional travel. The caculations
took into account the mix of arline passengers, the cost of labour associated with taxi and
coach travd as well as the ‘full cost per kilometre for the additional vehicle use associated
with the additional travel. No account, however, was teken of the time and travel cost
savings associated with non-flying airport vistors,

In 1989 the sum of these costs was estimated to have a present vaue of between $0.8 and
$1.2 billion dollars. It is of interest that four years later, largely due to a 35% increase in
passenger traffic and a 67% increase in fud costs, had blown out to a figure between $1.4 and
$2.3 billion dollars. The further costs associated with arport relocation would involve land
purchese, replication of the exiding level of fadilities and provison of the infrastructure. In
the 1989 study these costs were estimated to be of the order of $650 million to $300 million.

In Table 1 are summarised the mgor identifiable benefits and costs associated with a
rdocation of Addade Airport and it is cear both how srongly the current locetion is
judtified and how minor is the role of arport noise in determining arport bcation. If the case
for airport relocation was weak in 1989 then the case today is amost certain to be even weaker.
The changes to the mgor factors that have occurred since the earlier study al work so as to
substantialy increase the costs associated with an airport more remote from the city centre.

The time and travel costs associated with relocation of Addade Internationa Airport to its
best dternative dte will have continued to increase disproportionately over time, due to
increased passenger traffic and further increases in the red cost of energy. The redively
gndler increese in the vadue of reddentid use of the arport land is quite insufficient to
compensate for these other effects and, in any case, increases in land vaue will aso increase
the purchase cods of an dternative-dte. The expectation of those involved in housng market
decisons mugt be that Adelaide Airport will remain at its current location. For this reason we
can be reasonably confident that any changes locad esdentia property prices identified in the
current study have not been brought about by speculation regarding the possible relocation of
the airport and the associated windfdl gains to landowners.



Table1 - 1989 Estimates of Benefits and Costs Associated with Relocation of
Adelaide Airport to New-Siteat Two-Wells-Virginia

ESTIMATED -BENEFITS
Elimination of cogts currently imposed upon households by

L arorat noise and arport proximity $25m - $30m
Net increese in vaue of arport land, incorporating vaue of $400m -
2 time and travel cost due to new residents m - $700m
3. Gain due to urban consolidation considerations $100m - $150m
Total | dentifiable Benefits $450m - $840m
ESTIMATED COSTS
1. Present velue of incresse in time and travel costs to existing $800m - $1200m
users of the arport
2. anwtsjt of replicating exising facilities, including purchase of $650m - $800M
Total | dentifiable Costs $1450m - $2000m
Net Benefits $1000m - $1160m

Notes The benefits assume that the increase in value of the airport land occurs immediately. In redlity the
lags in devel opment would reduce the present value of the land br$20m - $30m.
The costs are ailmost certainly underestimated by a significant amount, no account being taken of items
such as: additional time and travel costs of persons other than passengers (the present value could
exceed $500rn), costs of >upgrading road and other transport facilities for Two Wells access, etc.

Data

The sudy is based on the redised sdlling prices of resdentiad homes for a section of Adeaide
that runs from the beach in a northeast to easterly direction to the commencement of the
Addaide foothills. This section incorporates the Adelaide airport, suburbs directly under the
flignt path where ANEF's are greater than 20, suburbs surrounding the Adelaide airport,
beach-sde suburbs, and suburbs to the east of the Addade Central Business Didlrict.  Figure
1 in Appendix 1 displays the suburbs selected for the study.

Residentia homes in the study area vary in respect of their physicd atributes, neighbourhood
and location characterigtics, and are subject to varying levels of arcraft noise. As can be seen
from the noise exposure contours shown on Fgure 2 in Appendix 1, the study area contains a
substantia collection of homes that would be expected to be completely unaffected by airport
noise and proximity.

The regigtered sdling prices of homes were extracted from the UPmarket sdes database.
UPmarket is a database developed and maintained by the Universty of South Audrdia It
contains al property transfers in South Audrdia that have been regisered with the Lands
Titles Office snce 1981. Each trander record includes. sde price, sde date, sde type,
vendors name and address, purchasers name and address, property address, transfer document
number, land use code and information that relates to the sructurd improvements included in
the price. The following criteriawas used for data extraction:



1. Transfers had to be registered with the Lands Titles Office between £ January, 1995
and the 31% December, 1995, or between T January, 2000 and the 31% December,
2000

2. Propeties trandferred had to have a resdentid land use code where residentid land
uses include detached and attached houses, flats and home units

3. The sale price represented an open market transaction.

The Vduer-Genera maintains a database of the sructurd characteristics that relate to esch
improved residentid property in South Audrdia The Vduer-Generd receives advice of dl
building approvas lodged with locad governments and this facilitates an ingpection by trained
field officers who update a property’s record for any changes in the Structurd characterigtics.
The database is consdered to be reliable and is used by the Vauer-Generd to establish,
annudly, property vaues for raiing and taxing purposes. The dructurd characteridtics
recorded include building syle, externa wal materid, roof materid, year the home was
built, building area of the home, generd condition of the home, number of main living rooms,
number of doreys, exisence of ensuite bathroom, swimming pool, car garaging, sheds and
tennis courts. Thisinformation is recorded againgt each sde.

Neighborhood characteristics for each suburb were obtained from the Austraian Bureau of
Statistics 1996 Census of Population and Household Characteristics and the 1996 Socia
Atlas of Addlaide. Sdales were subsequently assigned the neighborhood characteristics of the
suburb in which they were located. Location characteristics for each sde were recorded as
Euclidean digances from the centroid of each sde land parcd to various price influencing
locationd features such as beach, Addade GPO, Addade arport, shopping and
entetanment areas.  In addition, dummy varigbles were assgned to indicae if a sde
property was located on a man road or beachfront. Findly, for the initid exploratory
research reported here, arcraft noise as reflected in the Depatment of Aviation's index of
noise nuisance, Australian Noise Exposure Forecast, was assigned to each sde on the bass of
the 1998 ANEC contour map.

This map was used to categorise both 1995 and 2000 resdentia property sdes and a word of
explanation is in order. In future research it is intended to use ANEC contours derived
specificdly for the years in which particular sdes takes place.  Hidoricdly in Addaide,
however, airport related noise exposures have been affected in large part by two competing
forces. On the one hand there has been a dgnificant increase in the number of both
passengers and flights. On the other hand, arcraft have become quieter, for example due to
the improved engine technology manifested in the Boeing 737 as opposed to the Boeing 727
that it has replaced. Over the period 1995 to 2000 the result of these competing impacts has
been to keep the noise exposures approximately constant so that the 1995 ANEC contours are
virtudly identical to the 2000 ANEC contours, except for a smal parcd of land affected by
the limited seaward extension of the runway in 1998.

The digitised database (DCDB) for the study area was obtained from Land Information
Group, Depatment of Adminidrative and Information Services  This gpatial data base
contains the property boundaries of dl parces of land creasted in South Audrdia and is the
bass for managing al of the data for the sudy in a Geographic Information System (GIS).
Other spatia data incorporated into the GIS was the ABS 1996 collector district boundaries,
the 1998 ANEC contours, and the Adelaide metropolitan suburb boundaries. Managing dl of
the datain a GI S has the following advantages for this studly:



1. The ANEC contours can be eadly interpolated to create a continuum of noise
contours from 20 to 45 for the percelved aircraft noise affected area,

2. The spdtid join capability of GIS can be usad to assign the appropriste ANEC levd,
neighbourhood and locational characteritics to the dructurd characterigtic
information cortained on each sale property,

3. In addition to measuring locationd influences as Euclidean distances they can dso be
measured by assgning dummy varigbles on the basis that a sde is locaed within the
gphere of influence of the locationd feature.

4. GIS enables modelling of the aggregate property price affect caused by arcraft noise
on al properties within the affected location.

M ethodology.

The data are al probable market transactions of detached and semi-detached houses within
resdentid zoning areas that occurred within 1995 and 2000 within the study arear  The
resulting data were 5207 transactions in 1995 and 4265 transactions for 2000.

A standard set of property descriptors (Table 2) were used in a form that should remove
mgjor problem of multi-collinearity. ANEC levels were induded usng dummy variables for
levels of 20-25, 25-30 and over 30. The number of observations that have ANEC levels
above 20 is substantialy grester in the 1995 data set than in the 2000 data set.  The rlevant
numbers of observations are

ANEC 1995 Data 2000 Data
ANEC 20-25 180 110
ANEC 25-30 56 20

ANEC >30 23 13

In 1995 some 5% or 259 of the transactions had an ANEC over 20 while in 1995 only 3%
(143) of the transactions fdl into this category. This may suggest a reluctance of people to
sl properties affected by arcraft influences during a period of relative uncertainly about the
affect of the runway extensons. It may dso impact upon the vdidity of the modd for the
year 2000.

The mode gpecification and the variable sdection criteria are based upon other relevant
gudies of resdentid housng markets in Addaide that use the same databases. These studies
by Rossni (1996,1997,1998,2000) al use Hedonic regresson models based on the same
basc propety characteristics. These characteristics have been found to produce robust
modds with only limited problems of multi-collinearity and heteroscedadticity. These
vaiadles include an edimate of the buildings area and condition, the locationd influence of
the distance to the CBD shopping area as well as beachfront and nearness to beach influences
and findly a st of dummy variables tha categorise the building style and maerids and are
subject to consderable change in taste and choice. For these models relating to aircraft noise
and related affects, some additional variables were added. In particularly these include the
distance from the property to the arport termina, dummy variables for ANEC levels and an
average household income leve for the datistical collection didrict that the property is
located in. The modd islog-linear and implied percentage effects are estimated.



Results

The Hedonic modds produce results that are typica for the Addade housing market and
with the avallable data. The regresson coefficients are consstent with the previous studies
and modd datistics such as R squared and F are as expected with models that use this limited
set of property characteristics. Statigticaly the modd is reasonably sound with low leves of
multi-collinearity as indicated by mogt variance inflation factors (VIF) being in the 1 to 2
range with no variables with a large VIF. In each modd dl of the ANEC dummies ae
sgnificantly different from O.

Table 2 - Variablesused in the Analysis

Variables Description

HAREA Calculated equivalent area of buildings based on weighted average formulafor main buildings and
other buildings (in square metres)

COND Scaled code from 1 - Demoalition level to 9 - high quality new condition

DISTMALL Distance to Rundle Mall (CBD Shopping Zone) in metres

DISTAIR Distance to the Airport in metres

MEDIAN_H Average household income level within the statistical collection district.

TFWALL Dummy variable to record if externa walls are timber framed

STWALL Dummy variableto record if external walls are stone

ARCHIT Dummy variable to record if the building has an Architect designed style

AUSTER Dummy variableto record if the building has an Austerity style

BUNGALO Dummy variable to record if the building has a Californian bungalow style

COLONIAL Dummy variable to record if the building has a Colonial style

CONTEMP Dummy variable to record if the building has a Contemporary style

SAHT Dummy variableto record if the building is atraditional South Australian Housing Trust Design

COTTAGE Dummy variableto record if the building has a Cottage style

MANSION Dummy variableto record if the building is of Mansion style

MEDTERAN Dummy variableto record if the building has a M editerranean style

RANCH Dummy variableto record if the building has a Ranch style

SPANISH Dummy variableto record if the building has a Spanish style

TUDOR Dummy variableto record if the building has a Tudor style

VILLA Dummy variable torecord if the building hasaVillastyle

GIROOF Dummy variableto record if theroofing is galvanised iron

IMTILROF Dummy variable to record if the roofing isimitation tile

SLATEROF Dummy variableto record if the roofing is a slate product

ASBROOF Dummy variable to record if the roofing is an asbestos product

ANEC20 Dummy variable to record if the property has an ANEF reading between 20 and 25

ANEC25 Dummy variable to record if the property has an ANEF reading between 25 and 30

ANEC30 Dummy variable to record if the property has an ANEF reading between 30 and 35

BECHFRNT Dummy variable to record if the property is on the beach front

CLOSBEAC Dummy variable to record if the property iswithin 1500 metres of the beach

SEMIDET Dummy variableif the building is semi -detached

The results from the modes are presented in full in Table 4 and Table 5 in Appendix 2. A
samplified comparison of the 1995 and 2000 modd outcomesis presented in Table 3.

Table 4 and Table 5 in the gppendix, show results that are quite typica for Hedonic modds of
the Addaide resdentid propety market (Rossni, 1996,1997,1998,2000) athough none of
these earlier analyses incorporated ANEC zones as household characteristics. The 1995 and



2000 modds edimated here ae very dmilar with mogt coefficent esimates beng
datigticdly indistinguisheble.

Table 3 -Comparison of results

1995 2000

Variable % Sg % Sg
HAREA 0.41% * 0.46% *
COND 6.17% * 3.07% *
DISTMALL 0.00% * 0.00% *
DISTAIR 0.00% 0.00%
MEDIAN_H 0.03% * 0.04% *
TFWALL -15.26% * -12.24% *
STWALL 3.68% * 5.89% *
ARCHIT 8.27% * 10.96% *
AUSTER -4.74% * -6.65% *
BUNGALO 7.11% * 5.28% *
COLONIAL 6.43% * 4.36% *
CONTEMP -0.96% -1.45%

SAHT 4.30% * 6.22% *
COTTAGE -0.20% 11.64% *
MANSION -60.67% * -2.15%
MEDTERAN -2.59% -1.72%

RANCH -5.19% * -5.29% *
SPANISH 0.64% -2.65%

TUDOR 19.77% * 20.29% *
VILLA 13.67% * 12.41% *
GIROOF 0.64% -1.89%

IMTILROF -5.73% * -6.87% *
SLATEROF 41.46% * 4.96%

ASBROOF 2.71% 6.89% *
ANEC20 -6.83% * -11.61% *
ANEC25 -10.56% * -16.17% *
ANEC30 -12.68% * -12.25% *
BECHFRNT 52.17% * 56.56% *
CLOSBEAC 19.22% * 19.70% *
SEMIDET 3.30% * -6.21% *

The edtimates for the effect of arcraft noise show some interesting movements.  In 1995 the
effect is a typicd pattern showing decreases in vaue when there is a dgnificant ANEC.
Higher ANEC levels lead to even grester decresses in value. Locations within an ANEC
range of 20 to 25 show an average decrease in vaue of 6.8% holding al other varigbles
congtant while the effect in the 25 to 30 ANEC range is a decrease on average of 10.5%. An
average decrease of 12.68% occurs when the ANEC is greater than 30.

The results for 2000 show a change in pattern. The percentage price decrease for properties
exposed to noise above the 30 ANEC range remain bascaly the same (-12.25%). The
changes have occurred in the 20-30 ANEC ranges. Expected price reductions due to the
affect of arcraft noise exposure has increased in these areas with suggested percentages
depreciation of 11.71% in the 20-25 ANEC range and of 16.17% in the 25-30 ANEC range.



Satidticaly, the differences between the 1995 and 2000 edtimated impacts of arport noise
upon properties in the 20-30 ANEC zones are not highly dgnificant, the t-dats indicating
95% confidence interva ranges of around plus or minus 2%. All the same the estimates are
reasonably well determined and this raises the question as to why these changes are likely to
have occurred. There are a number of possible explanations.

First, householder perceptions of noise exposure within the 20-30 ANEC zone may have
changed, even though actudly exposure has not. There is a least one reason why this might
have happened. In late 1999 an agreement was reached that households subject to high levels
of noise exposure should be provided with noise abatement festures, even though the actud
number of complaints received from these households regarding noise was minima.  An
interesting consequence of this legidation was that households margindly less exposed now
did complan and demand smilar compensatory measures. A second explanation is that in
2000, households incur greater disutility for a given level of noise exposure compared to
1995.  This posshility is of interet in that it is somewha counter-intuitive, snce
householders might have been assumed to grow more accustomed to arport noise and
therefore incur less disutility for agiven level of noise exposure.

A third possihility is that the measurement of noise exposure, and hence the ANEC contours
used in this study, are incorrectly determined. This is not as unlikely as it may seem as there
have been indances in the past where the incorrect mix of arcraft has been used in
ANEF/ANEC computations. A fourth and related explanation, following Levesque, is that
the use of a sngle composite noise exposure index is ingppropriate.  Recognisng that
different dimensons of noise exposure such as intendty, frequency, duration and
predictability do have specific and different impacts on households, the use of a sngle
compodte messure is in effect assuming that the ‘weghts in the index have remained
congtant. We know for certain that intensity has reduced but that frequency hasincreased.

Whatever explanation, or combination of explanations is correct, one outcome of the research
so far agppears relatively cler cut.  The impact upon the resdentid house prices in the
locations defined by the 20-30 ANEC zones used in the study agppears to be substantialy
greater in 2000 than in 1995, or than in the earlier Burns et a 1989 study. It is of interest that
a gmilar effect has not been identified among residentia properties subject to higher levels of
noise exposure but there are several possible contributors to this particular result. The actua
number of properties and of recorded sdes in 30+ ANEC zones is rdaivdy smdl and it is
these properties that have recently been furnished with noise abatement festures.

Leaving the latter matter adde, if we condder in Table 1 again the magnitudes of the key
components that determined the location of Addade Airport, it is quite clear that even the
possble doubling of the noise exposure impact would have minima impact upon the overdl
cost-benefit andyss outcome.  The arport is appropriately located and will continue in the
foreseegble future to provide a useful test bed for research into the impacts of arport noise
and exposure upon residentia property vaues.



Concluding Remarks.

It has been made clear throughout this paper that this is ‘research in progress and that only
limited exploratory results have 0 far been obtaned.  Notwithstanding this cautionary
comment we believe that the paper does illustrate the power and potentid of the use of
Geogrephic Information Systems technology, especidly with regad to the merging of
geographic and texturd data and in the management of the large data sets inherent in this
kind of research. There are, however, a number of areas where further attention is required.
At the generd leve, the whole issue of varigble sdection and detidtical tesing remains a
mgor issue in Hedonic andyss. At the more specific levd, there are a number of directions
research into the impacts of noise exposure from Addade Airport can take with a view to
obtaining grester confidence in the results  These directions include the use of individudly
determined ANEC maps for each year, something that given the avalability of house saes
data would enable a genuine dynamic Hedonic modelling exercise to be undertaken. Such an
approach woud dso offer more ingght into whether the introduction of compensatory noise
abatement measures for pecific  households actudly dimulated grester  community
awareness of and reaction to noise exposure. Findly, the results obtained may be seen to be
more robust if confirmed through dternative empiricd approaches, such as choice-based
conjoint andysis and atificia neurd network moddling.
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Appendix 1

Figurel - Adelaide Metropolitan Area—Key Aspectsof the Study Area
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Appendix 1, continued

Figure 2 - Addaide Airport — ANEC Contours, 1998




Appendix 2

Table4 - Model Summary Using 1995 Sales

R Square 0.7106
Adjusted R Sgquare 0.7089
Std. Error of the EStimate 0.2114
ANOVA
SSs df Mean Square F Sg.
Regression 568.0042 3C 18.9335 423.7778 0
Residud 231.2971 5177 0.0447
Tota 799.3013 5207

Dependent Variable: LNPRICE

Vaidble B Std. Error t Sg. VIF  Equation % Effect 95% Sig
(Congtant) 10.8629  0.0242 448.5077  0.0000 52201.59
HAREA 0.0041  0.0001 62.9047 0.0000 1.5343 10041 041% *
COND 0.0598  0.0032 18.9062 0.0000 1.4920 1.0617 6.17% *
DISTMALL 0.0000  0.000C -30.7852  0.0000 2.2766  1.0000 0.00% *
DISTAIR 0.0000  0.000C 1.8368 0.0663 1.7363 1.0000 0.00%
MEDIAN_H 0.0003  0.000C 18.3637  0.0000 1.4518 1.0003 0.03% *
TFWALL -0.1655  0.0182 -0.0880 0.0000 1.2352 0.8474 -15.26% *
STWALL 0.0361  0.0088 4,0897 0.0000 1.2041 1.0368 3.68% *
ARCHIT 0.0795  0.0302 26304 0.0086 1.1126 1.0827 827% *
AUSTER -0.0486  0.0132 -3.6904 0.0002 1.2153 0.9526 -4.74% *
BUNGALO 0.0686  0.0123 55923 00000 1.8345 1.0711 7.11% *
COLONIAL 0.0624  0.0133 4.6793 0.0000 1.1415 1.0643 6.43% *
CONTEMP -0.0096  0.0167 -05749 05654 1.2115 0.9904 -0.96%
SAHT 0.0421  0.015¢ 26532 0.0080 1.2235 1.0430 4.30% *
COTTAGE -0.0020 0.0151 -0.1305 0.8961 1.6567 0.9980 -0.20%
MANSION -0.9332  0.1098 -85012 0.0000 1.3474  0.3933 -60.67% *
MEDTERAN  -0.0263  0.0614 -0.4282 0.6685 1.0096 0.9741 -2.59%
RANCH -0.0533  0.022% -2.3717 00177 1.0332 09481 -519% *
SPANISH 0.0063  0.0273 02321 0.8165 1.0247 1.0064 0.64%
TUDOR 0.1804  0.022¢ 7.8927 0.0000 1.0904 1.1977 19.77% *
VILLA 0.1281  0.0144 89113 0.0000 1.6606  1.1367 13.67% *
GIROOF 0.0064  0.0094 0.6834 04944 2.1679 1.0064 0.64%
IMTILROF -0.0590  0.014C -4.2074  0.0000 1.4181 0.9427 -573% *
SLATEROF 0.3469  0.0936 3.7049 0.0002 1.1759 14146 4146% *
ASBROOF 0.0267  0.0224 11935 0.2327 11223 10271 2.71%
ANEC20 -0.0708  0.0168 -4.2200 0.0000 1.0708 0.9317 -6.83% *
ANEC25 -0.1116  0.0288 -3.8742  0.0001 1.0286  0.8944 -10.56% *
ANEC30 -0.1356  0.0436 -3.1112  0.0019 1.0154 0.8732 -12.68% *
BECHFRNT 04198 0.0411 10.2134 0.0000 1.0532 15217 52.17% *
CLOSBEAC 0.1758  0.0093 189152 0.0000 1.6052 1.1922 19.22% *
*

SEMIDET 0.0325 0.0116 2.7914 0.0053 1.2471 1.0330 3.30%




Appendix 2, continued

Table5 - Model Summary Using 2000 Sales

R Square 0.7489
Adjusted R Square 0.7471
Std. Error of the Edimate 0.2109
ANOVA
SSs df Mean Square F Sg.
Regresson 5619481 30 18.7316 4209674 O
Resdud 188.4430 4235 0.0445
Totd 750.3911 4265

Dependent Variable: LNPRICE

Vaiadle B  Sd. Error t Sg. VIF  Equation % Effect 95% Sig
(Congtant) 11.2581 0.0261 430.6311 0.0000 77502.88
HAREA 0.0046 0.0001 59.9658 0.0000 1.5328 1.0046 0.46% *
COND 0.0302 0.0037 8.1991 0.0000 15791 1.0307 3.07% *
DISTMALL 0.0000 0.0000 -37.0646 0.0000 2.2545 1.0000 0.00% *
DISTAIR 0.0000 0.0000 -0.3380 0.7354 1.6715 1.0000 0.00%
MEDIAN_H 0.0004 0.0000 22.7258 0.0000 1.5054 1.0004 0.04% *
TFWALL -0.1306 0.0172 -7.5813 0.0000 1.2291 0.8776 -12.24% *
STWALL 0.0572 0.0254 22533 0.0243 1.1525 1.0589 5.89% *
ARCHIT 0.1040 0.0305 3.4048 0.0007 1.1579 1.1096 10.96% *
AUSTER -0.0688 0.0141 -4.8960 0.0000 1.1963 09335 -6.65% *
BUNGALO 0.0515 0.0143 35865 0.0003 1.8912 1.0528 5.28% *
*

COLONIAL 0.0427 0.0153 2.7951 0.0052 1.1260 1.0436 4.36%
CONTEMP -0.0146 0.0181 -0.8076 0.4194 1.1772 0.9855 -1.45%
SAHT 0.0604 0.0153 3.9420 0.0001 1.1898 1.0622 6.22%
COTTAGE 0.1101 0.0196 5.6255 0.0000 1.4438 1.1164 11.64%
MANSION  -0.0217 0.1299 -0.1672 0.8672 1.1367 0.9785 -2.15%
MEDTERAN -0.0173 0.0489 -0.3541 0.7233 1.0181 0.9828 -1.72%

* X

RANCH -0.0544 0.0233 -2.3375 0.0195 1.0367 09471 -529% *
SPANISH -0.0268 0.0366 -0.7334 0.4633 1.0157 0.9735 -2.65%
TUDOR 0.1847 0.0292 6.3328 0.0000 1.0569 1.2029 20.29% *
VILLA 0.1170 0.0176 6.6554 0.0000 14422 11241 1241% *
GIROOF -0.0191 0.0106 -1.8069 0.0708 2.0395 0.9811 -1.89%

IMTILROF  -0.0712 0.0163 -4.3663 0.0000 14376 0.9313 -6.87% *
SLATEROF  0.0484 0.0658 0.7352 04622 1.1659 1.0496 4.96%

ASBROOF 0.0666 0.0237 2.8091 0.0050 1.0899 1.0689 6.89%
ANEC20 -0.1234 0.0212 -5.8220 0.0000 1.0820 0.8839 -11.61%
ANEC25 -0.1763 0.0476 -3.7029 0.0002 1.0146 0.8383 -16.17%
ANEC30 -0.1307 0.0571 -2.2904 0.0220 1.0207 0.8775 -12.25%

BECHFRNT 04483 0.0716 6.2593 0.0000 1.0352 1.5656 56.56%
CLOSBEAC 0.1799 0.0129 13.9053 0.0000 1.3873 1.1970 19.70%
SEMIDET -0.0641 0.0144 -4.4633 0.0000 1.2461 0.9379 -6.21%

* 0% ok X X X




